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Drocess ean be so regulated that the molecular com-

Hkewise ineffective. Rb. OO: (34%) had the same
mechanism of the catalytic petroleum synthesis ig dis-
plexity of the paraffing formed is to some extent con-

. : $ ork of ith 2.9% KAI0; at 200° first gave
. k is reviewed briefly. The work o: t as E.CO;. Ru with 2.9% and
cussed. .In addition to the two previous assumptiony Prevw“‘l'ith“'g’éters and Winzer is continued, and it is gfrf]e; CH., but after about 20 hr. CH, homologs
trolled; that is, one can produce mainly casinghead of reaction mechanism, the carbide—CH,, and the Fischer
£as or benzine with higher homologs as desired. Boil-

ith Pt wire . formed; at lower
SO o e mees B0% by waight of  lquid hydrocarbons began to be g
gpirals electrically y

. mounts
molecular complex theories, a third possibility is ag. - Includ- ' temperatures (180°) there were no detectable a
ing ranges of the products are given. The authors racked into higher olefins. Inc

vanced—the primary formation of high-moleculay o an be ¢
believe the catalytic process involves formation of g hydrocarbons and their subsequent eatalytic crackine o} Kogasin I1 ¢
carbide rich in C as a first stage (Fe.Ci or Fe.Ch),

¥ small amounts of acid
ntent of the cracked gases is around  of ol even flrfﬁ:f fg‘;ﬁ;&’f :fmﬁ'i;;r hydrocarbglg by
s N . - o
into lower hydrocarbons. ‘In all 3 cases, unsaturated ~§ N %%?‘hgggtggated bydrocarbons, Lowering of 3:2 D ealizes Bu Is believed to proceg% th;‘,’x‘;}]‘ analogs
which is afterward reduced to CH:.. This polymerizes hydrocarbons temporarily oceur and then are subjecteq - - %0 a,e]ement temperatures does not increntsemted which the catalyst first reduces the v:;nd Py prob:{-
In the presence of H.: to form saturated paraffins. From to a greater or less extent to hydrogenation, - glog' ic yield but increases the proportion of sngl 70% - with the metals of the Fe group, it “oltho;l"h no Ru -
-he reaction 3CO+3H.=CO.+H.0+2CH,, 190 gm, of 1025, - [Conversion of Methane TInto Hydrogen *§ - 9 n(,ca};bons. At higher temperatures abou t'the = Dle that the catalyst is a carbide, altboug
- hydrocarbons are obtainable from 1 m.? of water gas, and Carbon Monoxide.] Brennstoff-Chem. vol g, *| hs;(}il;lic yield is obtained but with more C’H{ta“-ere carbide is as yet known. . [Ad-
100 gm. of liquid hydrocarbons of benzine character 1925, pp. 8946 Ges. Abhandl. Kenntnis Kohle, yol.g. ~§ Ol nse of the higher members. SilaL Teo s N e, Fasormn F., Koo, H., AXD WIEDERING, K. [A¢-
were obtained by passing 1 m. of water £as several 1930,pp. 583~602 ; British Chem: Abs,, 1028, B ’p 32s. &‘pemed with a Pythagoras tube at 675 —4(1 5 whe ances in the Preparation of Lubricating Qils, 1334;
times over an Fe-Co contact mass, The process may Chem. Abs., vol. 9. 1993 D 2852, L s °b§a art of the Kogasin vapor was cracke further Pbe-ody Kogasin.]  Brennstoff-Chen,, vol. 15, 1954,
be used primarily for the manufacture of petroleum Mixtur 'f cH, "th 20, d CH, with cok on! 'yclx)xlator\' system, thereby interfering with fLurther ing 259 933+ Fuel Econ., vol. 10, 1934, . Go_F4rr_.
products, especially motor spirit, or as an adjunct to '1; 13 (!inesko "“'1 ith 2 ax: e WD €0 de-oveu B reclrking of the initially formed olefins. Cx:ac m?ml . I(J;D- TAvbbandl. Kenntnis Kehle, vol, 12, 1937, pp. ;i):‘
water-gas plants for zas eurichment. iseg% s'(zu'?;)%‘;egaﬁ?ls's‘:sl ( F‘evaceél 7:;1:‘ p&x]' "\\—I? eangcg{'n. : cx‘;tzt;:m gave no different results with the “‘;ﬁﬁglmg' ' 4(?;’? | Brit‘ish Cheni. Abs., 1934, B, p. 744; Chem. Abs,,
1022. [Aluminum Oven for Contact Reae- Supported on clar, sitlen and MgCO; or raiced wiﬂ)] X Jow-temperature fractionating COlul}in flct.lrx operating _vol. 28, 1934, p. 6201, T L
tions.) Ztschr, angew. Chem., vol. 40, 1927, p. 1204; ALO:. Temperatures $40°-920° were used with Yarious the gas mixtures i§ described in detai “tor Pl - Relation of viscosity to temperature of mbﬂcﬂ‘,'t]s
Brennstofi-Chem., vol. §, 1927, pp. 323-324; Ges. space velocities throughput in cc, per hr. divided by rocedure. The Podbielniak <leI’hle,g€n,a swith liquid . e}ed from chlorinated Kogasin condensed “}gl :
Abhandl, Kenntnis Kohle, vol. §, 19_?:9, pp. 308-810; . catalyst volume in ce.; the best simee veu')city for de- ?natically maintaining deISgeﬁltgl;lrli_e;s“ a‘rzepresented of g;el!gﬁe has been improved by increasfqg thfe 1;]‘;1;1';13‘:1 :
Chem. Abs,, vol. 22. 1025, pp. 701, 1258.. . . . composition’of oven ghs.steam wixtures was SO0 In 3§ air was em'ployed.i Amé‘;pgmtions of the Gy Cn ‘G “Content, Lubricants possessing-proper tée:f%{ogasin of
The block oven is an Al rod 500 mm. long-and §0 mm. Do case was CH, completely decomposed. An esample - the operation. Sharp tained. Satirated and unsat- base oils were obtained in the treatmen
diameter with a central longitudinal hole 24 mm. of good conversion of an oven 8as-CO; mixture at §60° hydrocarbons were. obtained. §
ilia?%ter arllld is insulated with,diatomncegus earth and is given by the
heated it

i iv Al with- .
1 f veraging 1-2 atoms with activated A
o o Y 2 s were separated by absorption o”‘ Cl content averag . activated A1 with-
the produste s follot\} {u]g ?.nc%s ses.of or 1‘;7'11_1»(\11 gas and - uﬁatfﬁtgdirg?()gba): solution, the H. and CHI; b:;;lg; out the “"d‘?‘“:~.°§h;;‘§2“{,‘;§,‘§m1;’\3; ocarbons. _Olesin
arﬁcﬁlr%o‘éé Siéef,vé? o ol 7,02 vé%0,511.43§ ~,,,eavY4§’§' gef,mted previously : and  subjected - to . combustion  posnoearhons in s ne 1 n
2 ey My Uy 1,6, 0025 , 9.1, 33.2: H,, A ' t

ir viscosity depending
ricants by H.O-free AlCkL, their viscosity
asbestos plates o 56.6; CH,, 19.6, 14: N 129, 7.2. The catalyst was Ni analysis. 13 refs. lubricants by
a different constant = . supported on sili e

gas burners with automatic temperature
control. The segment oven differs in having the tube
cut into 10 segmenrs separated by
that each segment may be held at

. crr A TCn iling yoi riginal material. The syn-
ca. -Fe, Cu; Mo, and W were poor cat- 1030, FiscuEr, ., Bamn, T., AXD }IEUSEII&‘;%{‘:H][S ;télé "(t)l?étlif &%}éﬁ:xﬁ?iﬁ&f&:}gﬁf’o‘l %‘-m)_phe bes‘f. pet_“;‘-f{“]‘(’,‘ :
temperature. An Ostwald thermoregtlator Jreeps thie - alysts.. Co proved as good as Ni, contrary to literature, - Iytic Reduction of Carbon Dioxide t],gressure- Pre- " products in stability toward oxidation, coking residue.
_temperature constant. Because of high heat capacity Activity of Ni and Co was increased by addition of Higher Hydrocarbons at Ordm'm." toff-Chem., vol. and behavior at low temperatures. - -
and condition of Al the temperature can be held uni. ALQ. Clay proved best as a carrier for active metals. Jiminary Communication.] Blegfsrenntnis Kohle, a3 Recent Advances' in Manufacture of
.. form (within 1° at 240°) throughout the length of the  jgs . [Petroleum. Synthese 1. -Ges ‘Abhandl, ' 16, 1035, 1p. 466-469; Ges. Abhandl. Ke; vol. 30, 1936, . 4033 tie Lubricants From Kogisin, _Petrol. Refiner,
* ‘bore. L o T e Koble, vol. 10,1932,y 819 01; Chen:, “vol, 12, 1937, pp.-268-270; Chem. Abs; TR PRI s foss 1D, 312-316; Brennstoff-Chem., vol. 3
1023, . [Rormation of Synthol on Carring Out = - Zemtrans, 1932, 11, p. 3569; Chetn. Abs, vol 27; D.896%. . . L tosis used s con-. . 1934 pp. 220-253; U. 0. P. Co. Lib. Bull, abs. 3%
the Petrolenm Synthesis.Under Pressure and the . 1988, p. 5950, - NP “ -* When Ru powder-or- Ru~Th ﬂs‘,’eﬁ;os".l:duced to CH: | 71941; Chem. Abs.; vol. 88, 1944 . 5389. )
-Srathesis of Hs\'drocarbons;oiHigh-.\Iplecular*\\'ejght‘ " “Collection of ‘the  experiments of. the authors “on - ‘tact eatalyst, COxmay be appreciably r 10445
‘From Water Gas.] Brennstoff-Chem., vol. S 1937, ; 1 P

D . - s < ! selr Synthesis Coﬁ"el'te(l‘ L
from 100°. upward. _Addition f'fogil\g)%aﬁl%%?"ég:! , _n&ajﬁﬁ?ﬁﬁlgﬁzgl‘fgtg_g‘;{?;g easily caused t? "'i“{-’f,'
T onite in th Fati om 17 s OF ) i ; s
(sults in the for%lh?(ﬁogirll?ons Wealker alkalies 40 ooy aromatie hydrocatbons and an Alcé; (‘:ate{:‘aiures o
‘ gaselgus'atl;lqs%g!}ect on the catal o ‘. produce synthetic Inbricants finid at low temperatures,
not have. thi -L-0n U o i N

SV ! 2 ey retroleum. synthesis up to 1928 see abs. 1021). Gas
Dp. 163-167: Ges. Abhandl, Kenntnis Konle, vol S burification, the question of catal(.vzers and ﬂle)opemt-
1929, pp. 209214 Chem. Abs., vol. 22, 1926, p.. 497, ing conditions (femperature.. pressure, poisoning.. of
Results are reported from which it seems clear that = - catalyzers) ‘influencing _the - reaction ‘are treated ex- 4

products obtdined catalytically at pressures of 10-15 haustively. - : : o .

atm.are intermediate in character. They were neither

1031, . ‘[Catalytic Reduction of Carbon Dioxide

-is_very resistant to.oxidatiail,abug 2l§g§§gislf:gtfi$eh!‘;3 o
ic Press mperatur "3 methods are.
L - N . .at Atmospheric Pressure.] temperature changes. ’ s are deseribed for i
1027, anD W ¢ L - : to Higher Hrdrocarbons a G ine the product. The conclusio  that satis:
. exclusively hydrocarbons. as in the atmospherie pres- f;iuféZEH%'Z’rfo;'A’iPox}g?j’é‘éEhgf;ﬁ[suF Digi-{i?ect?ﬁ “Ber. dent. chem, Gesell., vol. 69 iB,» 1936, pp. ‘1 186 ; 7 ?Eg:;:‘? e }gmde . The conelusions are that satis:
sure ‘synthesis, nor mainly oxygenated. compounds, as- * Hydrogen in a “Cold-\WWarm” Tube at &tﬁ.\bcpheric “Chem. Abs,, vol. 30, 1036, p. 3401. , ) :
. the high-pressure synthol synthesis. A disadvantage of A ¥ 83—

. Hi 2 A 192
working at 10-15 atm. is that parafins of high molecular- ggd SF;_%I;- _ng::}n:iﬂan%i'emigégﬁtﬁl;f n;:':’();l(l’é' 9".3'19 S’
weight are retained by the catalyst, rendering it jn-+ . gga.” DP. 570-379; British Chem AbS., 1998.-B. 1
active in time, 4 paraffin, Cha was isolated. .- o, ipEEY y . n. 4898

RS ; A “Dv --of Kogasin synthesis:

: ) e SEOU R N .'C0. to higher ’ tion of any solid fuel-by way. ,0 » - Prod-.:
: Hitherio e than: O(tzgossﬁgie i ﬁ:g “,fﬁ‘f? %e:; “found " svithout rejecting any fractions as unsuitable

~. " hydrocarbons . 4

’ ility against -
; - : se improved processes show stability against
- that- this-can beaccomplished with a Ru catalyst %‘: . ,u‘fﬁfl;tfiotgeoeresﬁme, and pour point and compare favor- .
; *. 13357 Chem, Abs., vol. 22, 1998, 1. 4373, T . which have been added Slflal‘t' *}m°§},‘étsa&f1\~?l}g¥x}a 0 " fbly with the produets of el‘ﬁtle'~1’eﬁl'°1e“mﬁ ' Frormia”
1024, - - [Composition . of Products Obtained by . 1S USed in cin ; y *© -"had already been shown. thdt in the .- 4: Fiscree, F., PETers, K., Axp Kocw, H. 1a-
the Petroleum Syuthesis.] Brennstoff-Chem., vol..9, Sei%e‘gg leﬁggiil::o;z;gixsstgfgd ﬁ;‘;ﬁ;g%‘;’;s c‘gxéﬁz;gtﬂgtiﬂ\’liq . which it has recently been emor)l%xiﬁa?;’h‘ézg“;g\z‘?stem, }1°§§;f§§°§iqﬁm ’Hydroc:'xrboﬂs From Acgtylexlf&_\ g:_
1928, pp. 21-24; Ges. Abhandl, Kenutnis Kohle, vol.. -y pqe ‘and also. C, named in-order of their catalytic reduction of CO: even af 100 ‘é ite differentisitS ' Gptaiytic Hydrogenation and -Condensation 093:;85 :
oveow, '9,1930, pp. 523-583; British Cher, ADs.; 1928, B, gafivien Various mixtures of GO and "CO, with H: & | Deratures, only CH, is formed. iQui K,COs, is-'added - "™ " yiene. Brennstoff-Chem., vol. 10, 1929, pp. 383-8853,
#7 \I- 324; Chem. Abs., vol, 22, 1925, p. 2657, : % Were used. -C was,produced and gisc CHL, with traces =& behavior it alkali, for ex:fmilxll)clpleiﬁ €. veduction'is .+ Chem. Abs.,-vol. 24, 1930, p. 491S. over FeCu-
Composltion of gases (gasols)svaried with the cata- . of higher Lomologs in -some -cases. Traces of HCHO 3 o it The.temperatygg ,‘:md beginning at- 170°-180° ... G:H; (10%) in water gas was passed.over F:i_ 'g g
lyst and conditions of the experiment. A’ gas obiained " ‘were formed but no OH,OH. Temperatures of 550° | fherehy Taised to 150, and. best 150 higher gaseous -, CiH: (10¢ t ‘prepared fromthe nitrates heated in
* with a Fe-Cu. catalyst showed the following composi-" . e vwere used, . ronperatures. of 550°- -Gk the;éuar% df"lf;"‘li%c’;"r%;’,',‘? gl‘%‘er: are deposited at.the - '~glkg§‘2§3§“ "The vield of 40-70%% of thcle) (i::H: I_c:elz)s‘rlzﬁgg e
tion by condensation analysi 1 CH,, 42,5 19.5; - . y ’ S Co and liquid: - : Y ~boiling - .U Ay oi . former being bl
CHa, g.o;c.H., 60; B, 21.0; gnd O, "9.(%?.7 Ben. 1028, — “[Some Ges Reactions in a “Cold-Warm" end -of the reaction tube first aAgf’,‘i‘;,‘,}ﬁ;Sﬁ’pﬁ’r‘Xﬂ'%gl.ﬁki = of bepzine “."dtg:{'égulaviﬁﬁn it was collected by dis- .,
- zine; boiling 60°-185°, recovered by adsorption in ac- - .Tube.] ~Brennstoff.Chem.,. vol. 9, 1928, .pp. 97-98; ‘ol later a highe r-boﬂmgt 0111’0;‘11!111ed aré at first neutral from..“’et"%ge ‘and condensation with liquid air.. The .,
tve chatconl and steaming out at 950, contained 809 ¢ - Ges. Abhdndl. Kenntnis Kohle, vol, 9,'1930, pp. 580~ roducts; - The oil and water fo ing amounts of--acid - -iillation ted: and. was collected:in 4 trap. - Since the:
. paraffins, for the most part octane, nonane, and iso- ' 582; Chem. Abs,, vol. 22; 1928, p.'4328. . - . faintly acid; later, “flcéﬁgsioa.er fatty acids-are - Oil Se?%maes Tiot easily poisoned, the water gas was ot
ponaue, which were positively identified. The remain. - Apparatus Qesigned .(abs. 1027) to investigate cata- roducts with:the odor. o ¥ : ‘eatalyst w:
ing 70% of the benzine were olefins. . There, were no U Iytic redetions of mix't;u'res‘of CO and H. was used.
diolefins present; * Heavier . produets were ‘examined . ! 3 D g :

°_0050" N i ighter
“produced. The gaseons products formed at 180°-225° ¢ e. B: giving identical yields but lig

purified, pur

5.C dtoms. bletemper- %" fls. In a ratio:>10:1-of Cu:Fe, cuprene..
3 : ontain 1.32-1.45C dtoms. ‘ The most fayoral to be- . < colored oils. sering. Adding 1 part Nilessened
o N NWiia T .-, With'Fe as-a catalyst. Mixtures of CO, CO:, H:0, and ture range for the production of an oil seems | formed and caused clogging. Add ine: oil=3:1,
g?ég «fgrs&ﬁ%ﬁggtﬁﬁlgyﬁ?&gs’f&?ﬁ??fg u",reh&?,i CH;, were investigated at 600°~700° and up to 6 atm. 200o_225o:° although higher hydrocx}rl%?ll;: gii]ilv Sgg“: this,:59f55% of fthe ccfl;ep{;}gg:‘ n fhgeél:ntrhction was
“.c - lysts.or experimental-conditions; for example, doubling ,. O remained practically unchanged. Reactions taldng detected. at 800°; above this temﬁ\%t decrénses.quite - -as against 40% for ;
oo the gas space velocity increased the unsaturation of the - Place Were: (1) 20— C0:+C and(2) CO+H,0>C0+ "' Hormed." The reactivity of the cataly
o0il.3'times. ‘Water-soluble oxygenated products (alde- . - i B s

“below: . -
a S s lone gave no results bel s
: ; -+ . 22¢%-in both cases. “Fe alone: ga 1so séparating. .
rapidly, and. tsla% %y‘s;e?&st ggm;ggggggﬁgpgg %30;13 gencgogifgoﬁgﬁgﬁtmgvgﬁ ’Fe:Ni,szo 9;7
 Dassing air at 300°  amount and pature of the ~~ With Co, ion of benzine in the yield to 85-90%,
Dents on the influence of the amount a showed .that ' .. raised the I_!T°P°‘t’:_fl 3  30-35% of the G:H: used.. -
“Sikall on the catalytic b?’;ﬂgpﬁtﬁi oll-producing ~~ the total yield ‘atlfn(a)é, lﬁeﬂiﬁfed byaﬂov'vm’eters,‘ due to
5% K’S? &gns noti;e;;gl indonCO; up to 15% were - Contraction in volum ‘ O

power; Li.COs up -7 TR o )

byde and acetone) amounted.to 2% of total products re- ' 1029. FIscHER, F., AND Werxgorrer, F. ' [Thermal
oy covered. There was. no trace ‘of compounds of ring- - . Cracking: of Kogasin to Gaseous. Olefinic Hydrocar-
: structure found, All products could be converted into--  -bons.] - Brennstoff-Chem., vol. 21, 1940, pp. 209[217;
paraffing by- hydrogenation in:contact with Ni. The’ . Chem. Abs, V0L 35,1941, p. 8253, - -

et
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the formation of C:H, was 26% (90% of the C:H.)
but fell to 12% at the end with the formation of C.H,
and higher unsaturated compounds. Fe:Ni, 10:1, was
used 2 months at 250° without regeneration, the con-
traction, however, falling from 22-23% to 14-15% after
that time with still no C;H. passing. The products re-
covered, benzine: oil as 2: 1, averaged 609 of the C.H,
used. Changes in temperature and velocity bad little
effect on yield or quality, the higher velocities increas-
ing the proportion of benzine to oil. 909 benzine boiled
50°-150° and consisted of 60% unsaturated compounds.
The heavy oil obtained contained no paraffin wax. 1m?
of coal gas passed first through an electric discharge
and then over heated catalyst gave 85 gm, oil, of which
75;75 was light oil, losing thereby only 109 of its heating
value. .
1035. FisCHER, F., PETERS, K., AND WINZER, K. [Ther-

mal Splitting of Higher Paraffin Hydrocarbons Upon

a Glowing- Wire.]. Brennstoff-Chem., vol. 16, 1935,

pp. 421429 ; Ges. Abhandl. Kenntnis Kohle, vol. 12,

1937, pp. 486-503 ; Chem. Abs., vol. 30, 1936, p. 3991,

Kogasin II and various fractions were passed as
vapor over heated wires of various metals at 1-10 atm,

With Pt wire, 209¢ of light benzene and 80% of gaseous . -

products were obtained; the gas contained over 707z
of unsaturated hydrocarbons. 'C did not separate,
1036. F150HER, F., PIcHLER, H., AND DIENST, W. [Ap-
proach to Theoretically Possible Yields in the Fis-
cher-Pichler  Intermedidte-Pressure  Synthesis:]
Brennstoff-Chem., vol. 20, 1939, pp. 221-228: British
Chem. Abs., 1939, B, 1. 904; Chem. Abs., vol. 34, 1940,
p. 3804, : s A
Synthesis was effected 'in two stages at-175°-205°
under 10 atm., with - a Co—ThO-~kieselguhr catalyst;
—products -condensable at room-. temperature were re-
moved after the 1st stage. 2 resction tubes-(internal
diam. 10 mm. lengrh of catalyst columm 50 cm.) were.

.. used in parallel in the 1st stage, and. a single similar
tube was used in the 2d. "The reaction tubes, arranged .

~ vertically, were heated by cireulating hot H,0, under:

With @ -

pressure, through - surrounding - jackets.
throughput of 2 1. of gas, CO-+2H. per gm. of Co per hr.,

the maximum yield was 140150 g, of product, wax 14, .

liguid hydrocarbons 73, gasol 13% per m.*of inert-frée

gas: with a throughput of 0.2'1, per gm. of Co per hr.

 the maximum yield was 190 gm. of product, wax 48,
- liquid hydrocarbons 44, gasol 8% per.m.* of. gas; the
latter yield represents 909%:of the theoretical. A de-
crease in the rate:of gas throughput necessitates a
lowering of the reaction temwperature to-oébtain the.
maximum yield of’ hydrocarbons; -at the same time

there is an increase in the relative proportion of higher- .
the . product: The reaction -

boiling hydrocarbons: in
mechanism is discussed. L -
FIsCHER, F., PICHLER, H., Axp KopEL, H, - [Mixed

Gas for Benzine ‘Synthesis. 1I, : Semitéchhical In-
vestigation of the Preparation of Mixed Gas for Ben-

' zine Synthesis by

-ator.] - See abs. 1040, - -

- . FiscmER, F., PIcHIER, H., ANp KOBEL, H [Mized

' Gas :for "Benzine ‘Synthesis, 'III, Preparation. of

Mixed Gas'for Benzine Synthesis by Simultaneous .

_ Conversion of Coke-Oven:Gas and Steam Over Coke -
in the Generator.] . See abs. 1041, il
1087. FiscHER, K., PiceiEr, H., aAxXp ';Lo‘r"xnmi, - W,

[Synthesis of Kogasin and Parafin Wax in the Aque-
ous Phase.] 'Brennstoffi-Chem., vol. 20, 1939, pp. 247~

- 250; British Chem. Abs., 1939, B. p. 904 ; Chem. Abs.,
-.vol, 34,1940, p. 8904, . . s cr
By passing CO-}-2H. through H.O containing elther a
.Co~ThO: or a Rh catalysts in suspension, at 170°-200°
- under atotal pressure of 50-100 atm., liquid hydro-

1039,

k Simultaneous Conversion ‘-of .
- ‘Coke-Oven-Gas and Steam’ Over.Coke in the Geher-. -

‘BIBLaUGRAPHY OF FISCHER-TROPSCH SYNTHESIS. AND RELATED PROCﬁSSES

carbons and wax were obtained similar in yield ang

composition to the products of the medinm-pressure

Fischer synthesis (abs. 1036). A laboratory apparatyg

of 11 capacity was used. Ni was useless as a catalyst,

being: converted into the carbonyl under the reaction
conditions; an Fe catalyst merely brought about the
reaction CO+H,;0=CO;+H.. Althoughby operating iy
the aqueous phase the temperature control was very
good, the process had disadvantages that precluded its
practical development; for example, the results were

no better than in the dry phase, a relatively larger

reaction space was required, the apparatus had to be

lined with acid-resistant material (for example, Cu), ..

owing to the production of small quantities of fatfy .

acids, considerable energy expenditure was necessary

to maintain the catalyst in suspension, and the con-
tinuous removal of the reaction products presented
difficulties. '

1038. FISCHER, F., PICHLER, H., AxD REpER, R, [Influ- °
ence of Catalytic Admixtures and Reduced Pressures
Upon the Setting-Up of the Producer-Gas Equilibriun
for Semijcoke.] Brennstoff-Chem., vol. 13, 1932. pp,
336-350.; Ges. Abhandl. Kenntnis Kohle, vol. 11, 1934,
Pp: 358868 Chem. Abs., vol. 26. 1932, p. 5734,

. Equilibrium C+CO: =2C0 was studied with graph-

ite at pressures<\20 mm. Hg, 500°=700° ; it shifts almost

completely to the right at reduced pressure. With
* semicoke from brown-conl briquets degasified at tem-
peratures 50° higher, the shift was‘even more complete,

Additions” of 5% Fe and Al oxides, Ca, Na, and K

carbonates to degasified semicoke greatly increased the

rate of reaction with CQ. at atmospheric pressure, this
“effect inereasing with the basicity of the catalyst. .
. [Mixed Gas for Benzine Synthesis. 1.
Survey of the Possibilities of Supply of Suitable
Carbon - Monoxide~Hydrogen Mistures for the Ben-
zine Synthesis on Grounds of the Present-Day Posi-
“‘tion of Science-and Technique.]- - Brennstotf-Chem.,
vol. 13, 1932, pp. 421—428; Ges. Abhandl. Kenninis
" Kohle, vol. 11,1934, pp. 481—496 ; British-Cliem, Abs.,
1933, B, p. 49; Chem. Abs., vol. 27, 1933, p. 2017.
Use of various technically available gases and mix-
tures is examined-practically and theoretically.” Gas
mixtures containing CO and H, in approximately the
ratio of 1:2 may be produced. by mixing coke-oven
gas with generator gas or with water gas (Mischgas),
which may. be produced. simulfaneously ‘in‘ the coke .3
" oven by the direct gasification of coal the inter- -
.-action of CH, with steam’ and/or CO: or
- balances have been drawn up for the m
of these processes. The influence of temperature and
.pressure upon equilibrium and reaction rate has.been
. determinéd for the cracking -of CH, by steam.over :
Ni-Al catalyst at:800° per 1 atm. or at 600° per 0.1
‘atm. with a contact time of less than 1 sec. . The effects. -
".of 'temperature and coke activity upon the conversion
of coke-oven gas with steam over coke have been deter-
mined. '~ A scheme for using coke-oven gas thus re-
generated is proposed. © - T T
“1040.  F'180HER, F., PICHLER, M., AND KOpEL, H. [Mixed
‘- Gas for’ Benzine Synthesis. II. Semitechnical. In %
- vestigation of. the Preparation of Mixed Gas fOr 3§
- ‘Benzine 'Synthesis. by- Simultaheous Conversion Of 3
. Coke-Oven .Gas and ‘Steam. Ovér. Coke in the .Gen;
erator.] ~Brenustoff-Chem., vol. 16, 1935, pp. 331-333;
Ges. Abhandl: Kenntnis Kohle, vol. 12; 1937, pp. 322~
"+ 327 Chem: Abs., vol. 30, 1936, p. 3970. L
* Apparatus, ete,” previously ' described 'in ‘abs,’ 1089 %
-have -been Improved. Varying the gas i steam ratio
gives variation of the CO:H: ratio from 1:2 to 2: 7%}
-in the product for benzihe. synthesis. . o
- 1041, — [Mixed Gas for Benzine Synthesis, III:
Preparation of Mixed Gas for Benzine Synthesis by iz )
,;.Slmultaneousr -Conversion .of Coke-Qven Gas. an

Steam Over Coke in the Generator.] Brennstoff-

Chem., vol. 16, 1935, pp. 401—304; Ges. Abhandl.

Kenntnis Kohle, vol. 12, 1937, pp. 327-333; Chem.

Abs., vol. 30, 1936, p. 3970.

In a generator larger than previously used, having
a capacity of 100 m? per hr., it was possible, through
the simultaneous conversion of coke-oven gas and coke
with steam, to produce a gas containing CO and .Hz
in the correct proportion of 1:2 suitable for benzx‘ne
synthesis. 1 m.® of .coke-oven gas in -a mixture with
water gas produces 8m.? of syuthesis gas. -
1042. FIscHER, F., ROELEN, O., sxp FErsst, W. [Pres-

ent Technical Position of the Benzine Synthesis.}

Brennstoff-Chem., vol. 13, 1932, pp.-461—468; Petrol,

Refiner, vol. 22, 1943, pp. 420-136; Ges. Abhandl

EKenntnis Xohle, vol. 11, 1934, pp. 501-516; U. Q. P.

Co. Lib. Bull,, No. 1, 1944 ; British Chem. Abs., 1933,

B, p. 136 :-Chem. Abs., vol: 27, 1933, p. 2017; vol. 38,

- 1944, p. 1089.

- Recent developments in the production of a suitable
jnitial gas mixture, in the method of gas plxx-xﬁg:atlon
and in the preparation of the catalyst are reviewed.
The difficulty of temperature control in large-scale
apparatus has been overcome by the design of a narrow,
rectangular unit contact apparatus, 20 mm. by 120 om.
in eross-section and I m. long, whiclh is packed with
the catalvst (Ni-Mn-Al:O;) and maintained at the
reaction temperature, 150°-210°. by the circularion of
hot oil around it:.the temperature: control was made
automatic without gifficulty, and the apparatus then
required little supervision. The yield, 70 gm. of liquid
product per m.* of gas, CO 24%, H: 48%, was equal to

. that-obtained in the luboratory-scale apparatus. . After

about 1,000 hr. operation the catalyst required regen:
erating by extraction of the deposited paraffin wax with
light petroleum. -By-using.-a- battery of such units the

throughput of the ‘plant could. be increnrtedv to any -

desired value. - R = i
1043. FiscHer, F.,; TropscH, H., axp DitTHEY, P.

{Reducation of Carbon Monoxide to Methane in the -

-Presence of Various Metals.] . Brennstoff-Chem,, vol..
6, 1925, pp. 265-271; Ges. Abhandl. Kemntnis Kohle,
_vol. 8, 1929, pp. 175-190; Jour. Chem. Soe., 1925, II,
. . 982; Chem. Abs., vol. 19, 1925, p. 3367.
" Various metals reduced at low temperature from the
xides where possible, (Co, Fe, Mo, W, Ru, Pd. Os,

» Ir, ‘Pt;- Ag, Cu, Rh), were tested- with and without”

_admixture ’of:AhO,"at’ various-temperatures, 100°-800°,
. for conversion of :CO and H: mixtures: to ;CH@_.’ Ru.
" . gave the best results, that -is, 34.4% CH,'in exit gas.

(]
" at. 300° with a mixture 'CO.: H.~1:5 at 12 cc. gas
flow per-min. The use of

- was Ru, Ir; Rh, Ni, Co, Os, Pt, Fe, Mo, P4, Ag. -
"1044.. FiscuER, F., TropscH, H., AND Mom}, W.. [Re-
duction of Carbon Monoxide to Methanein the Pres-
ichem.,‘vol. 4, 1923, p:'197; Ges. Abhandl. Kenntnis
1924,1.349. -

substance -takes place in.small_amount at 400° and 2

and at 400°-550°.
cases Jess than 1.0%.. e
045, FiscHER, I, TrorscH, H., AND SCEELLENDERG, A.
. [Décomposition of Barium, Magnesium, and Lithium

The amount of CH; formed was in

S 8m. gave 2.2 gm. of MeOH and 0.1 gm. of oil, the residue

Al:Os as g carrier of metals .
~‘proved advantageous particularly-.in the:case of Fe. )
. The order of the catalytic activity of the metals tested

ence of Iron at Ordinary Pressure.] ‘Brennstoff-

Kohle, vol. 8, 1929, pp. 473-474 ; Chemi. Abs,, \‘0<1-’__13,

atm; ‘This investigation'was made to discover whether ~~
this reduction would take place at atmospheric pressure :
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. & rather higher yield of MeOH and less oil, but the -

- yield of MeOH. By carrying out the decomposition

* ‘hydrocarbons are found in the-contact substances (abs. .

“atm,, there were formed, together with the liguid and -
“solid produets, which distilled off with the current of . ;
_water gas, considerable amounts of nonvolatile com- ' °
- pounds, and when the experiment was continued a long :
“time, the contact mass increased greatly in weight, fmd ;
" on opening the contact-tube, it was found to contain a..

- ‘necessary to extract the contact’ mass’ with ‘solvents

- (CsHe, xylene). - A partial separation was effected into

-a less_soluble fraction melting 104°-117°, solidifying
v S T ~109°. Its composition, solidification point, and molecu-

Reduction of CO to CH. by means of Fe as a contact .

*- paraffin hydrocarbons of high molecular weight, around

Formates,] Ges. Abhandl. Kenntnis Kohle, vol. 8, .- s
:11921, pp. 355-359; Chem. Abs., vol: 18, 1924, p. 8170. - -
*Ba, formate decomposes in the Al distillation.appa- -

i °_375° wi ing; 454 ) other. - -
tus-at 850°-375° with. considerable frothing gases (coal ga8) 16 decomposed by passage through -

distillation apparatus 390:-gm. of Ca formate zave 15.2
“ am. of MeOH containing a small proportion of acetone
“and 7,
. “steam, L
- '1047. FiscuEm, ‘F., TrorscH, H.,

- “deut. c¢hem, Gesell,, vol. 60B, 1927, pp- 1330-1334; -

. semiliquid on warming; on distillation in vacuo large:
<" amounts of solid paraffin passed over. A part of the

.1,000 or about Cp. i ¢ o R
71048, F1sCHER, F., PICELER; H., MEYER, K.;'AND KocH, H.:

containing some C. On decomposing Ba formate with
superheated steam the agueouns distillate contained
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HCBO and HCO:H. Contrary to Berthelot’s statement,
the gas contained no CH, and no unsaturated hydro-
carbons, Mg formate decomposed at 400°—425°, giving
an aqueous distillate; the residue and gas together
contained 1.36 gm.-atoms of C per gm.-mol. of formate.
Li formate decomposed at 350°% giving an alcoholic
liquid but no oil. Heated with H:0 under pressure at
350°, it gave only gaseous produets and carbopate.
1046. [Formation and Decomposition of Cal-
cium Formate:] Ges. Abhand]. Kenntnis Kohle, vol.
6, 1921, pp. 330-354; Chem. Abs, vol. 18, 1924, p.
3170.

Ca formate is obtained in practically theotfetical yield ‘
on shaking § X milk of lime with CO under 20-50 - |
atm. at.160° for 12-17 hr. At 1S0° the Fe parts of B
the autoclave are seriously attacked. When Ca formate
was decomposed at 420°-430° (26 gm. in 1-2 hr.) in
the Al distillation apparatus, the residue consisted al- .
most completely of CaCOs, with. very small guantities -
of ‘oxalate and undecomposed formate, and. traces of
catrbonaceous products. The primary formation of ..~
oxalate (abs, 3561 and 8564) could not he confirmed.
One gm.-mol. of pure Ca formate zave 1.02 gm.-atoms
of C in the residue, 0.54 gm.-atom in the gas (which
consisted of 47.9% CO, 2.0% CH,, and 23.8% H:)-0.20
gm.-atomn’ in the MeOH, and 0.33 gm.-atom in the oil
A mixture of equal parts of Ca formate and CaO.gave

addition of more CaQ (up to10 pts.) decreased the

of Ca formate in a current of steam, MeOH was ob-
tained in 52% yield. WWhen decomposed in a large Al

5w, of oil, of which 2,56 gm. were volatile in

- a%D Ten-NEDBEN, W.
[Synthesis - of - Paraffin Hydrocarbons -of High .
Molecalar Weight From  Carbon Monoxide.} . Ber.

- Cheém. Abs., vol.' 21, 1927, p. 2870, i
It has already been mentioned that in thg prepara-~ .-
tion of petroleum hydrocarbons from CO solid parafin:

1020). . In‘l of the usual contact substances; which had ~-°:
‘been treated for.a long time with water.gas under 10

mass that-was solid at'room temperature and became

product was so difficultly volatile; howerer, that it was

lar weight all showed conclusively that it consisted of

[Synthesis of Aromatic Hydrocarbons From Methane
at Atmospheric Pressure and Without Catalysts. =
Brennstoff-Chem., vol.:9, 1928, pp. 309-316; Proec. 2d
Internat. Conf. Bitumindus Coal, vol. 2, 1928, pp:
‘789--807 ; Ges. Abhandl. Kenntnis Kohle, vol. 9, 1930,
"'pp.-603-625 ; Chem. Abs., vol. 23,1929, p. 2694. ,
* Pure. CH, from various sourcés and CHy with other.
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porcelain or quartz tubes heated 900°-1,200°. The tar
formed is precipitated by a Cottrell precipitator and
light oils are absorbed by active charcoal. The time of
contact is fully as important as the temperature, For
example, 346 1. CH, (89% with 8% N:) passed through
the 1-mm. annular space berween concentric 14- and
16-mm. tubes 22 em. long at 63 L. per hr, gave 7 gm. oil, 3
gm, tar, and 0.2 gm, C. Higher temperatures with the
"same gas flow favor yprecipitation of C. -Tar and oil
do not form to an appreciable extent below 900°. The
tar is aromatic, naphthalene, anthracene and phenan-
threne being isolated. The oils contain mostly benzene
withxylene and CiHs. 8i0,, W, Mo, and Sn as catalysts

did not favor oil yield; Fe, Cu, and graphite favored C

. precipitation.
Fiscrer, L. E. Sec abs. 1579a.
FiscrER, W. See abs. 868.
TF1sCEER, W, A. ' See abs. 1966.

1049, Fasner, W, P, axp WooppgLr, J. S. Action of
Pure Carbon Monoxide Upon Iron at Blevated Tem-
peratures. ' Trans. Am. Soc. Steel Treating, vol. 11,
1927, pp. 730-740; Chem. Abs., vol. 21, 1927, p. 3873
Reaction between CO and Fe to produce Ie;C and

CO: has been demonstrated to obey the la\\s of re-

versible reactions.

Figuer, P. I, Soe abs. 928, 927, 929

"~ FrEMING, H. W. Sece abs. 574. .

1050. Frercmer, C..J. M., ANp RoLLEFSOX, G. K. Pro-
.duction of Free Radxcals From Ethylene O\Ide and
the Catalysis of Other Reactions' by Them. ‘Jour.

. Am. Chem. Soc., vol. 58, 1936, pp. 2185-2140; Chem.
. Abs, vol. 31, 1934 p. 936.

: When ethylene oxide is lheated to 430° the. chief

- ~reaction is'in isomerizatiom to AcH, but free radicals:-

also are formed to a much greater extent than for
. most _other organic compounds; MeQH at 465° de-
composes to the extent of 24.35% in. the presence -of

. ethylene oxide, whereas - the ancdtalyzed reactmn is )

- inappreciable at this temperdature.
1051, Freury, M. - [Manufacture of " Synthetic Me-

thanol.] Mem. poudles, vol. 24, 1931 DD 10—18; .

.’Chem. Abs: vol. 25, 1931, p. 331
‘Describes mechanical mstqllatlon 'md expeumenml
chemieal work on the senu-p]ant scale production of
MeOH from water gas and Ha:.'in 1022,
lyzers were 90% Gu 10% ZnQ; Mu.and Zn chromates.
High gas spéed and high' temperatures. favor ed the, for
. matxon of higher alcohols, o .
. Frog,C. F. -Sec abs. 2562, -
- 'Foemp, T.-See abs. 29350 .. :
1052, FoHLEN, J. [Crackmfr and Cntalv51s] Clnm et
ind., Specml No., 193” pp ’43—”:: ; Chem, -\bs vo]
.26, 1932 p. 3837, .
. Decomposmon of : Saar conl at very hlgh pressures-
and temperatures is.inv estigated; both in the presence.

.and absence of solvents which ‘are not volatile at the o

_temperatures used, and in the presence and absence of -
‘various . catalysts. -The problem of the: industrial.

o ‘synthesis of liquid fuels is dlso (hscussed

Forax, E. See abs. 3038,
. o FORESTIER H. See abs. 479.

-'1053. JORESTIER, uH - AND CEAUDRON G/ [Pomts of .
« Magnetic Transformutlon in the System Sesquioxide -
of Iron-Magnesia.] - Compt. rend., vol. 181, 19..0, vp.
509-511; Chem. Abs., vol. 20, 1926, p. 698. -

' i Study of system Fe.0s+ MgQ at various tempemtures .

by dilatometry-and also by -magpetic susceptibility, -

" The results show the existence of Fe;0;-Mg0, .-
1054
“ rites.] Compt rend., vol, 182, 1926, D, T 779-
:Chem. Abs,, vol. 20; 1926, p. 1939—1940 R B
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- the order named, and adsorption s\vene the particles

1057,

- H:O preserit over the pressure range of 10-"~
500°~700°.

‘.‘m speeding:up the reaction in the temperature range
600°-700° is H.Q; CO:, A ¢

The best cata-

_<"'the equilibrium. reaction,.2C0 = CO.

"plotted' agamst the temperatuxe was used as th

... range ‘of the magnetic transition. pomt for Fe.0s: Sr

e mation of F&O. a5 a second mammum point
[Thermomagnetic Study of Some. Fer-
.. this,
. ‘catalyhc po“ er‘are-connected w: 1th the changes nt the

- Curves showing the change in magnetization with
temp. between 0° and 600° to 900° are given for
Fe:0,:Cr0, Fe:0;-FeO, Fe,0,-NiO, Fe:0:-MgO; Fe0,-- .
Cao0, Fe:0s BaO, Fe,0,-Pb0  and Fe, 0, “Zn0. The -
mean specific susceptibilmes for these ferrites for .
fields 0-100 gausses -are given as 0.102, 0.080, 0.078, -
0.054, 0.0425, 0.0099, 0.0012, and 000016 respectuely ‘
1055, FORESTIER, H., AND GUIOT-GUILLAN, G. [A New

Series of Ferromagnenc Substances; the Ferrites of -
 the Rare Earths,] Compt. rend., Yol 230, 1930, pp. -

18441845 ; Chem. Abs., vol. 44, 19a0, p. 7700,

Compounds of the type Fe:0s°M:0s, where M is La,

Pr, Nd, Sm, Er, or Y, were prepared by Loplempxtatxon :
of the oxides followed by heat treatment. They are:

stable up to 1,000°, although in some cases decomposi-
tion occurs nfter prolon"ed heating of 1,000°.  Mag-
netization curves were obtained. Fexroma"netlc Curie
points - are: Fe:0:La:Qs 465°; Fe.0s-Pr:0; . 425°;
I‘e»O, Xd:0;, 800°; Fe.0s: Sm~0=, 300°; Fe.O; Erao,,

255°; Fe:0s Y20, 275°. .

‘1056 FORESTIER, H., AND KIEHL, J. P, [Effect of Gas-
© eous Adcorpt:on on the Velocity of Reaction of

" Metallic Oxides.] Compt. rend., vol. 229,71949, pp:
4791 Chem. Abs,, vol. 44, 1950, p. 103.

Yields of ferrite from powdered Fe.0; and NiO heated
in atmospheres of H:Q), CO;, O, air, N, Ne, A: and He
-at 600°, 630°, and “00“ plotted as isotherins against
“absolute temperature of liquefaction of the gases give
smooth curves except for Na, whielr gives a- 10\\' yield.
Yields decrease with particle size.- The explanation ad-
vanced i§ that the gases are most readily adsorbed in

tin l:hev shatter.

[Effect of &d:orbed Gmes on the Rate
of Reaction Between Mefallic Oxides.] Jour. chen,
phys., vol. 47, 1%0 pp 1()0—1.3 ‘Chem, .‘ﬂ)s -vol.-44;

- 1950,-p. 7128, - -

The rate-of Ioun-mon of fexute from I‘e-Oz and \’10
‘inereases Iognnthuncnlh avith the pnltxal pressure of
760 min, at
0 Extrapolation indicates 0 reaction rate at
10 mm: The order of decne'lemg efficiency of gases

and Oy, air; N:, Ne, and He.
1058, Forssmn, H., aNp s LE, R. [Variation in Cnta
Iytic Power of Ferromagnetic Substances at the Curie .
Point.] Compt. rend., \ol 23, 1937, pp. 204, 265-267;
" Brennstofl-Chém., vol.: IS 103: .. 286 ; Ohem Abs.,
vol. 81,1937, p.. "Ou .
"It has been shown tlmt the speed of m'lu"umtxon oi
:+C, in.the. pres:
ence . of’ ferromagnetic metals changes \\hene\ex th

,catalyst Fe or Ni loses its Ielroma"netxqm A series;
. of ferromagnetic oxides of the type of the ferrites,

Fe;0q, Fe.0,-810. and Fe:0s* NiQ, was investigated for

. ‘the catalytic power on the- m'mgulahon of the watel

gas equilibrium-COs-+H; "

+H~O in: the tempern
ture. range .of their Curi

terion for the-catalytic efficiency.’ In the temperatur

'480°, for Fe,0..570°, decided maxima ocelrred in-
curves. rThree curves foryFe=0rNi0, giving resmts

at about 570°. A thermomagnetic analysis . confirms

It is suggested that 3 temporary -increases 1!13‘

_and between. the fnhydrous oxides. -

- served at the Curie temperature of Fe,

;. followed by drying at 100°

LITERATURE ABSTRACTS

Curie point and are due to a special mobility of some

of the superficial electrons at that point.

1059. ForesTIER, H., AND LONGUET, J. [Formation of
Cupric Ferrite at Low Temperature.] Compt. rend.,
vol. 208, 1939, pp. 1729-1730; Chem. Abs., vol. 33,
1939, p. 8764,

By plempxtatxon of a smfab]e mixture of ferrie and
cupric salts with NaOH, a mixture of Fe(OH): and
Cu(O0H). in molecular proportions was obtained. On
boiling this mixture in H.O, ferromagnetism began to
appear after 14 hr. and gradual]y inereased, the limit
being reached after about 24 hr., when it equaled that
of CuO-Fe:0; heated above #00°. The Curie point was
455°. X-rays indicated that the precipitate was at first
.amorphous and gradually became crystalline with boil-
ing, developing the spinel structure of Cu(Fe0;)s. This
is conﬁrmed by the fact that-KCXN solution dissolves

 the Cu from the unboiled precipitate, but is without

action on the ferromagnetic product. The production
of Cu(FeO:). takes place only in the presence of H»O

1060. FoRESTIER, H.. AXDp NTRY, G. [Y'm:mon of the
- Velocity of Cementation of Iron at the Temperature
of the Curie Point.] Compt. rend., vol. 227, 1948, pp.
280-282; Chem. Abs., vol. 43, 194<) » 4720 .
Velocity of cementation of Fe at temperatures 600°—
800° was followed by 2 methods: Variation of electric

- resistance of wires and haxdness of polished faces of

cubes. . The \eloclt\' was 4 maximum at’the Curle

point, about T

1061. [Qpeeds of Reaction in the Vicinity of
Magnetic Transformation Points. Application to the
Cementation of Iron.] - Bull. soc. ¢chiin, France, 1949,
D, pp. 193-196 ; Chem. Abs., vol.. 43, 1044; p. 6018. -
Rate of formation of ferrite from NiQ-and Fe:Q: is

" “studied near the Curie point.” Maxima iwthe ¢ product °
i~are obsérved at $90° -and 673°,
. ferrite- and Fe:Qs, respectively.

the Curie points of
‘These :maxima “are
attenuated as the time of heating at 450°-800° is_ex-
tended from 2:.min. fo 24 hr. The conclusion is that
‘the magmetic transformation. acts essentially on the
chemical reaction and mot -on the speed: of diffusion.
The cementation of Fe in illuminating gas and in- CO
is also studied by measuring the varintion of eleetric
. Tesistance of an Fe wire and the variation of surface
hardness of an Fe cube.. Pronounced maxima are ob-

are indicated for the nitridization of Fe.-- -

1082 -FORESTIER, H., Has8SER, C., AND LONGUET-ESCARD, . .
* [Reaction in the Sohd State at Low, Tempera: -
Influence of- the State of the Surface and of -

'ture
- the Water Vapor Adsorbed.] -Bull. soc. chim, France,
~.1949, D, pu 146—1a‘> Chem Ahs, vol. 43 1949 .
(6059, E

rate of reaction between solid Fe.0; and oxides of Ni,

to be neglected. ' For Ni and Pb, reaction can be de-
tected af 200°; for Mg, only above 400°.
ixtures are prepared in 3 ways: (4) Goprecipxtatxon

Drecipitation -and ‘drying - followed by mixing, (C)

grinding;
temperature (up to 700°) are (A)>(B)>(C’)
Presence of ‘water vapor even in trace amounts con-
siderably increases the rate of reaction for (4) and
(B) and has a small effect for. (C)."
. Wellcrystallized; with Mg show

(4) ‘and (B)

of PhO. - With. NiO-Fe:0; mixture (B)-at 500°, grind-
ing durmg the mter\'al of nsmg tempemtnre results

in vacuo, (B) separate’

separate precipitation'and drying at 730° followed by..
The rate and extent of reaction at a gl';gn, DE
e

- 1063. FORTUNE.

- processes. - d X
:made by the Fischer process is:competitive with gaso- -

ina slower reactxon durmg the Ist 1% hr. at constanf,
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temperature, but a faster reaction thereafter. Com-
pression of the inifial NiO-F"e.0; mixture (B) gives a.
minimum in the ¢ product-pressure curve at about

1,500 kg./cm.® Mixture (€) shows no minimum. The
data are explained in terms of the number of contact
points and the effect of adsorbed water vapor on the
surface crystal lattice. = .

Foroup, A. K. Sec abs. 162,
ForreR, R. See abs. 3639, 3640, 3641, 3642.
ForresT, H. Q. Secc abs. 1365.
Coming: Ersatz Gasoline. Vol. 81,
1943, pp. 200, 203. :

Our present crude petroleum reserves have dwindled
to about a 14-yr. supply at the present rate of con-
sumption, assuming that noe new oil is found and that
all of the present reserve ean be brought above ground. |
To supplement that, we have other raw materials from
which liquid fuels ean be made: Natural gas about
equal to the proved petrolenm reserves, oil shale suffi- -
cient to maintain-the normal rate of oil production for
65 yr., tar sands which contain enough oil for gasoline .
for 100 ¥r., and, finally, vast coal reserves, enough to
supply liguid fuel by the Bergius and Fischer synthetie
processes for 1,000 yr. or more. Some conservation-
minded experts believe that natural gas should be used

- as such, since zas loses about half its heat content in

being converted into gasoline, 'Therefore. the Burean
of Mines, in its stud\' ‘of the productmn of liquid fue]a,
is turning down natural gas and giving its attention to
the production of gasoline and fuel oils from oil shale
and. from. coal by means of the Fischer and Bergius
Economically, it. is- believed that gasoline

line made from crude petroleum, and 2 companiés are-

now ready to censtruct commerecial -Fischer plants.

‘Howerver, it is believed that ‘success may not be too -
rapid, since the transfer of the'process from laboratory

‘ -.and pilot-plant stage is sure to.be difficult, obsolescence

Similar results -

Magnetic detectxon of ferntes is used to studv‘the B
Pb; and Mg at temperatmes low enough for diffusion -
Starting -

X-ray analyses
indicate that with Ni' (4) is amorphous but (C) is ..

Mg(0H), but. (C) shows MgO with Pb (4) is amor- "’
vhous, but (B) and (€) show the crystalline structure ;.

" It is concluded that the immediate creation of 2 huge.
-~ synthetic fuel industry at enormous cost would- -disrupt

- tary, which could supply-plans: and unprovements fo
< -quick expansion in an emergency. :

will be rapid, the after-war market for gasoline may:

_be bad, with 7,000,000 cars off the road. and the supply-.
sof natural; gas is not too secure, with 73% of it already
- earmarked for otlier industrial and domestic uses and -

being consumed- at a rate that will exhaust presentr

- proved reserves in about 30 yr.

. Syuthetics:. The - Great oil. Resen'e. ’
. No. 5, 1948, pD., 110—110, 1.:3—10-1 156 15S
160 162, 164, 166. -

Review of developments in settmg up a synthetm

- fuel industry involving the utilization of our natural
;gas, coal, and shale resources. .. The economic’ possibili-

ties of such a program is diseussed quite thoroughly.

“our national economy. -The best soiution seems to.bea .
ecombination of -vigorous domestic exploration of our -

_energy resources pointing toward a balanced national
“policy for making the most of them, a stockplhng of -
j~national -oil prodncts, and “the " creation of :a moT

‘manageable synthetic program- subsidized by the mili:

1065. FOSTER, A L.  Fischer-Tropsch Svnthesxs May_
Prove a Major Oil-Refining Process. - 1.. The Reac-*
 tion, Its Mechanism and Its Products. Oil Gas Jour.,
vol. 43, No. 15,1944, pp. 99, 101 108, 109 Chem Abs.,
- vol. 89,.1945, p. 3895. . -
Synthol theory ‘of Elvin and Nash and the carbxde
theory of Fischer are discussed. - The nature of the -
products is discussed in general terms, with  reference

“to the “influence - of -operating’ condit:ons and of the

nature of the catalyst used.
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10886, . Fischer-Tropsch Synthesis May Prove a
Major Oil-Refining Process. II. Methods of Opera-
tion. Oil Gas Jour., vol. 43, No. 17, 1944, pp, 46-49;
Chem. Abs., vol. 39, 1945, p. 3893. ’

For a given product to be obtained in satisfactory
yield, good temperature control of the reaction is essen-
tial, and to avoid poisoning of the catalyst, S should
be removed from the reactants. Various methods for
the production of high-antiknock hydrocarbons are dis-
cussed. The nature of the products varies widely with
temperature, pressure, and natuve of catalyst used.

1087, Fischer-Tropsch Synthesis May Prove a

Major Oil-Refining Process. IIL. Catalysts and Their

Preparation. Oil Gas Jour., vol. 43, No. 18, 1944, pp.

66, 69, 91; Chem. Abs., vol. 39, 1945, p. 3895,

Usual main constituent of the catalyst is 1 or more
group VIII metals mixed, if desired, swith 1 or more of
a wide range of promoters. The catalyst is usually
prepared by reduction of a salt or an oxide of the
metal, and may be supported- on any one of a number
of suitable materinls—for example, kieselguhr. - The
precise methods used in preparing the catalyst are
critical, since its physical state is as important as its
chemical nature. . .
1068, — Chemieal Utilization of Natural Gas

Limited Only by Commercial Demand. 0il Gas Jonr.,

vol. 44, No. 52, 1946, pp. 83, 84, 91.. -

Reactions employed to convert natural gases into
moreuseful: commercial -products include alkylation,

polymerization,” isomerization, dehydrogenation, con- -

densation, and synthesis. The combination of reac-

tions ' comprising the Fischer-Tropsch process is re- .

- ferred to as the most-versatile-synthetic system that
-~ has been developed for use on petrolenm.and naturals

gas hydrocarbons. The products range from the light-.
.. est oxidation products, such as aleohols, to the heaviest .

. paraffin waxes-with niolecular weights above 2,000." In
addition a long list of aldehydes, ketones; acids, ethers,
and other oxygenated products are made,  The niture
of the hydrocarbons synthesized ranges from the highly
paraffinic straight chain produets almost entirely free
of isomers or olefins into the relatively high octane

number products consisting mainly of isomeric hydro- L

carbons in the gasoline range and heavier, higher-boil-
. ing materials of the' less paraffinic types.
.gal. of gasoline per 1,000 cu. ff. of.raw.gas can be made.
‘For each bbl.of gasoline produced, there are required
1,360 1b. of ‘coal, -or 11,950 cu. ft. of CH; (modern’
-designed plants, 10,430 cu. £t.) with a percentage fuel-

-yalue conversion of 31, 42.5.(48.3), respectively. . Com- -

pressure processes are charted: -
1069.
_1ze on Skills Developed During Emergency. Fischer-

. Tropsch Developments. . )
12, 1946, pp: 165, 216. - - T }
‘Progress in this field has been.in developing and per-

- > parative yields of productsby atmospheric and niedinm-,

- fecting catalysts, equipment, and procedures to improve "

yields_ and properties and reduce . costs.. It-is tenta-
tively_estimated that gasoline can be produced: for
$0.0525 per gal., including interest, depreciation. and:

-. amortization.- As regards catalysts, it appears that the
- sintered Fe tfpe is being favered, with operation by -

the fluid principle.  The technical feasibility of the

Fischer process is-already demonstiated but its.eco.

nomice practicability is yet to be:proved. - A cride price
-celling of $2.00 per bbl. has been mentioned as the mini-
mum with which.the synthetic process.could economi-
cally compete. B : ! S

1070, L HyperSorption.' Oil Gas Jour., vol 47,

No. 15, 1948, pp. 90, 93, 94, 97, 99, 100. -

. This process, developed by Union Oil ‘Co.‘,.of'-Call-

fornia, emplqys the principle of sélective adsorption

BIBLIOGRAPHY OF FISCHER-TROPSCH SYN’I‘HESISV AND RELA’I‘E];}

- .nology of natural

It is stated that the cost of producing a synthetic crude

o 0the1: products from natural gas has been tested com-
. mercially in a 120-bbl-per-day pilot plant of the Texas:

"'Hydrocol. plants. producing a. total of 350,000 bbl. gaso-
. line per day.
S G .- s
Some 4-G . % that of the German plants. The Fe catalyst used.
.on the fluidized principle bas a life of 500 hr. and costs
-$0.05-§0.10 per b, <" " 7 ! R
1073, —

) G i Synthetie fuels plant -of Carthage ‘Hydrocol and the
Postwar Refinery Operations Capital- - .
.+~ ‘being made ready for initial operation.
-0il Gas Jour,,. vol. 45, No. 'vplant will produce gasoline.and oil from natural gas
o o S ‘by & 'modified Fischer-Tropsch- process, and the Stano:
. lind plant will' work up the dilute, liquid byproduets,
/such as alcohols, aldehydes, acids, ketones, ete., fof
. .Gelivery to the United States Industrial Chemicals f
 useé as raw materidls or .intermediates in the man
-“facture of chemicals. The main steps in the process
-are pointed. out. L :

"-advances. o -
. 1074. FostER, J.-'F. Investigation- of 'a Continuous

of hydrocarbons by a moving bed of activated C par-
ticles, with subsequent removal of the adsorbed hydro-
carbons by heat and steam. It has been applied
especially to recovery of C,H, and the like from natural
gas and cracked gas where high recoveries and high -
concentrations of the products are desired. The Dow
Chemical Co. has a unit at Midland, Mich., designed

to process a maximum of 1,800,000 cu. ft. of cracked
gasesper day. It will circulate up to 32,000 1b. of O per -
hr. and will strip the C at 500° F. or higher. From a

feed containing about 6% C.H., 98-99% was recovered

in a CO:free purity of about 95%. In separating H,
from a charge containing 52.2¢% H., 43.5% CH,, and
small amounts of C; and C,, the discliarge has showed
100% Ha., with 915 CH, and virtually no ‘H.: in the
make gas. Qperations to concentrate C;H; show results

of 69.29, of C;Hs in the make gas from charge contain- L
ing 28.8% C.. B " ’ i
1071, - Merger of Synthetics Programs.. Oil -

Gas Jour., vol. 46, No. 44, 1948, p. 42, :

-7 Cities Service Oil Co. and M. W. Kellogg Co. have
merged. their . synthetic fuel. research programs -and
are prepared to license synthetic fuel plants for
operation of the process. Cities Service Co. has been
interested for several years in the chemistry and tech--
gas and is one.of the largest pro-
ducers and controls one of the largest gas reserves
in the United States. Research is now -being con-
centrated on the isolation purification of the byproduct
chemicals obtained during the process, and the -recon--
version of the oxrgenated products to.hydrocarbons.

oil is comparable‘at present to the price of crude oil.

1072. ———. " Texaco Now Licensing Process for Syn-_~
- thetic Fuel Production. . '0il Gas Jour., vol. 46, No, 41,
.- 1948, p. 68. o : : et

“Hydrocol process for making syntheti¢ gasoline and

Company at Montebello, Calif.,, and.is being. offered-
for general license. . It isestimated that enough natural
gas is available in the United States to support 50

g It.is estimated also that the overall:
cost for present-day Ameriean plants will be only about

. Synthetic. Tuels Plant in Shakedown
g%ge, ;Petrol. Eng., vol.-23, No.-2, 1951, .pp.. 029-

‘Stanolind: Qil & -Gas Co. plant adjacent thereto ire
The Hydrocol

1073a. — ‘Status of 'Syntheti‘c Fuels, Petrol?
7 }Eng., vol. 24, No. 10, Sept. 1952, pp.- C3-04."
Brief ‘review of economic studies-and technological 33

. Process for the Production of Water Gas From P
verized Coal. Symposium on Production of Synthes
' Gas, 112th Meeting American Chemical Society, Se
- tember 1947, pp. 137-150; Ind, Eng. Chem., vol. 40
1938, pp. 586-592; Cliem." Abs,, vol. 42; 1948, p. 432

. beated alloy tube, 25-12 Cr~Ni, 11 ft. long and 5 in.
" and 8% in. inside diameter, respectively, suspended in

- ment of the larger equipment indicate that these costs

“tional water-gas generators of equivalent capacity. to

.’ 1076, Foxwrrr, G. E. Fuel Utilization.. Jour, Inst. .

_ tute of Fuel and the National Smoke Abatement Society
“gives full report of the Nonparty Technical Commis-

_2649). R

" Equilibrinm -of ‘th‘ej‘e‘m‘i'ﬂtioﬁ's,' CO+H=H.CO+Hi

. equation for normal aléohols has been derived, and this

139

alent. amounts. ‘The catalytic formation of C:H in

miore than traces is-impossible, The direct removal of -

H from a paraffin to form an olefin with the same

number of C atoms is possible only at high tempera-

tures and to a very limited extent, Synthesis of gaso-
line from water gas can take place only below about
450°. Isomerization of olefins to naphthenes require
temperatures below about 430°, while the production
of aromatics requires 530°-900°. In the Fischer svn-
.thesis of gasoline. SCO+1TH.~CH-8H.0;

'=—338740-}-479.47, vwhich is negative up to 700° K. -
or 427° C. The operating temperature for gasoline is
275°-300°. ' Higher temperatures give lower hydrocar-
bons, especially CH,, as should be expected.

1080. Fraxcis, A. W, axp KLEINSCHMIDT, R. V. “Ap-.
plications of Thermodynamics to Chemical Reactions
of Petroleum Products. Proe. Am. Petrol. Inst., 10th
Ann. Meeting, vol. 11, sec. IIX, 1930, pp. 93-99; Chem.
‘Abs., vol. 24, 1930;: p. 2369.. . ) L

It is shown that, per volume of water gas reacted,.
considering H: and CO as equivalent, formation of CO: -
is accompanied by the largest free-energy decrease,

‘and of F:0 by the next-largest decrease. Of the hydro- -

carbons. CH, is formed with the largest free-energy

decrease/volume of water gas reacted. MeOH forma-
tion is accompanied by the smallest decrease,. How-
- .ever, formation of MeOH is accompanied by a.larger
decrease in volume than the formation of hydrocarbons
from water gas, so that pressure may be used to direct
the reaction to MeQH, as is done industrially in the
_presence of mixed oxide type catalysts. Although the.
" ‘most pronounced -effect of  pressure in changing the: -
character of the product from hydrocarbons to O-¢on- :
taining cormpounds may be due to a shift.in the equilib-
" Tium  concentrations of thecomponents, changes in '~
specific reaction rates of the-various reactions involved;

LITERATURE ABSTRACTS

Investigation was made of the feasibility of pro-
ducing water gas by a continuons method by reacting
steam and pulverized coal in a vertical, externally

and passing through the furnace and heated externally
by gas burners to approximately 2,100° -and 1,850°_‘F.
Only noncoking coals were nsed successfully at varying
feed rates. The rate of production of water gas was
found to-depend on temperature, rate of fuel feed, rate
of stream supply, tube dimension, and chemical re-
activity of the fuel. An empirieal equation has been
developed describing the effect of these variab}es on
gas production.”” A new constant, called the gasitication
constant, is shown for measuring the inlierent activity
of a solid fuel toward reaction with steam. It is
useful for comparing on 2 common basis the gasification
characteristics ‘of different fuels at 1 temperature or
1 fuel at different temperatures since it virtually elim-
inates the effect of different variables on the volume of
gas produced. . Use of the equation perinits an estimate
of the capacity of equipment of commercial size for
the production of water gas. Estimates of the invest-

are sufiiciently -higher than those of modern conven-

discourage commercial application of the process under

present ecanomic’ conditions. ' 3 P

1075. FouLox, A. How Germany Is Synthesizing Soap
Fats. Mfg. Perfumer, vol, 4, 1939, pp. 150-151;

- - Chém. Abs,; vol. 33, 1939, p. 9026.’ o N
Brief account of fatty acid synthesis by oxidation of

parafin wax. and treatment of the oxidation proQuct.—

-Fox, R.E._ Sce abs, 2060, .. -

Fuel, Wartime ' Bull, vol. 19,"1945; pp. 6471, S1; - ;
Engineering, vol. 160, 1043, pp, 502-508. ' marbe x;;untrfble[&‘ecmc_ﬂ R
Paper presented to.the Scottish Section of the Insti- ‘ tailce of ﬁi quid Fuels.] . Wirme, vol 54. 1931, pp.
7. 488-441; Chem. Abs, 'vol. 25, 1981, p. 4380. o
Application of various “liquid fuels for motor and -
industrial use and for heating purposes is’ discussegl‘

' and reference is made to zaseous fuels and the domestic -
‘oil industry. ¥Fuels for light- and. heavy-oil motors,
- -patural and synthetic benzine, benzene, spirits and -
_fuel oil are considered. - .~ - 7 .- :

l Frang, J. C. See abs. 1708.
1081. FRANKENBURG, W. G. -Adsorption of Hydrogen on. -
-Tungsten, I. Jour. Am.: Chem: Soc, vol.: 68, 1944, -
pp. 1827-1828; Chem. Abs., vol. 89, 1945, p. 451. -

sion. - For the part relating to the chemical derivatives
of coal- and the Fischer-Tropsch process (sec abs.

1077. Fracasso, G. [Table for Equilibrium in the Syn-: .
~ thetic Preparation of Methanol.]. Industria chimica,

* U vols 9, 1934, pp. 203-299; Chem. Abs;, vol. 28, 1934,
. 3972 .. ’ : -

MeOH is calculated form the gas law K="Pu/pcopa,,
Pary P being the partial pressures of MeOH, CO . o : ) I )
and H, respectively,  Values of K cited in the litera- .- Data are given for the adsorption of He on metallic
ture are summarized, and a. nomograph: of the equilib- -* /W at equilibrium pressures between 1X10** and 80 mm,
rium conditions is eonstructed. . - . :. . ..i. - -and at temperatures from —194° to:750°. B
" FrancHETTI, P. See abs: 2554, 2555, 2556; 2557, . . FRANEENBURGER, “’-; See abs. 224a. . oo
'1078. ‘Fraxcis, A. W. - Free Energies of Some Alcohols. = - 1032' iF Mgl.‘é”{“gg ]szi‘i‘l;-ﬁgg‘?w Process for Pro-
" Ind. Bng. Chem., vol. 20,1928, pp. 283-284. ¢ . .. ~. . . -CUCHE A el "Ll f"ﬁ'ei o0 :d 5 Goemans b
% Equations have been derived for the free energies of ,Hx.gih—clnsslflxieiself fuel ﬂf ang, m}; ‘t*_ n. :r?ﬁne;i e
drmation of 9:alcohols: These have been simplified to :--blending coal olls from the carbonization of coal with-
linear equations for the range 227°—427°. A general. . high-boiling fractions of the product of the Fischer-
L qgations Y ge 2ot = . : . synthesis. . A new blending plant is being. operated at. -
Homberg by. the Rheinpreussen: Co. The blends now:
on the market are characterized by a high degree of-
" ignitibility coupled with a smokeless exhaust and are
constdered to be superior to mineral-oil products.
| Frantzuz, E. - Bee abs. 2774, i
.~ '~ FraNz, H. . See abs. 3058, 3060.. .- - :
7 1083. FRAZER, J. C. W. Eighth Report of the Commit-
"+ . tee on ‘Contact Catalysis. - Jour. Phys. ‘Chem., -voL
- ' 84,1930, pp.. 2129-2179; Brennstoff-Chem., ‘vol. 12,
1931, pp. 88-34; Chem. Abs., vol. 24, 1930, p. 5584. -
General survey of the field; with a review of recent
developments is given. - Special organie xguctions, 4s»uy’ch

has been compared with that for olefins to find condi-
-tions for dehydration or Liydration of the olefins; and
with that for.CO to find conditions for synthesis. .
1079, = . ‘Free. Energies ‘of Some Hydrocarbons.
. -Ind. Bog. Chem., vol. 20, 1928, pp. 277-282; Chem. .
" 4bs, vol. 22,1928, p.113L. . | :

. Proni equations derived for the free energies of for-
mation of CH., C.Hs,octane, C;H,, C:H:, C:H, PhMe,. .
vty 'and cyclohexane as functions of temperature it

_‘.8 hown that production of higher-parafin hydrocar-

AbDDS from lower ones is impossible, except with simul- - .
taneous production of 'still lower ‘ones in-at least equiv-. .




140

as the synthesis of MeOH and the higher aleohols, the

synthesis of petroleum by the Fischer-Tropsch process,

and the hydrogenation of coal, as well as general
hydrogenation and oxidation reactions, have received
extended treatment.

1084, % J
ide. Jour. Phys. Chem. vol. 35, 1931, pp. 405-411;
Chem. Abs., vol. 25, 1931, p. 14382,

Carefully purified, finely divided MnO., Co0:0;, and
Xi;0: are extremely active catalysts for the union of
CO and O: at temperatures 4s low as 0°. Extreme
purity, not the presence of promoters, is important for
catalytic activity. Impurities may be removed by
electrolysis of an aqueous suspension of the oxides.
None of 17 other nonamed oxides studied was effective,
The 3 active oxides differ from the others in 1 signifi-
cant particular, namely, their composition is indefi-
nite. By an adsorption apparatus it was shown that
the O: pressure in equilibrium . with a-sample of one
of these oxides depends on the composition of the
oxide. Condensation of water vapor within the pores
of these oxides destroys their catalytic activity.
Extreme drying does not destroy the activity, -
1085. Frex, —. . Catalytic Cracking of Produets of the

Fischer-Tropsch Synthesis Over Silicon—Aluminum

C-la‘fa]ysts. ‘TOM Reel 170, July 2, 1941, frames 10—

414, ce . :

Low-molecular products are obtained .on ‘middle-oil
fractions, boiling 210°-340°, while no_cracking is. pos-
sible on the heavy gasoline fractions. The yields and
composition of end products are compared in charts,
The heavy gasoline fraction can be converted into motor
gasolines. 3 PP s

Freiss, W. “Sce abs. 1991,

) FREMON, G. H. .Sece abs. 2178, - . :

1086.- FReUxD; M> - Properties of Natural and S¥nthetic

Paraffinic Lubricating Oils. Petroleum (London),

.. ¥ol. 83, No. 48, 1937, pp. 1-5; British Chem. Abs,,
1988, B, p. 181 o IR

.+ Three groups of products of* high-pressure dydro-

genation, solvent estraction, chemjeal synthesis
(Fischer process), and conventional acid-earth refining
were examined regarding properties dependent on mean

- molecular weight and H content.. Ench group consisted

of oils of identical refractive index at 50°. . The gener-
alization connecting d with these properties holds satis-
faétorily, except for synthetie oils, which behave some- :
-what'differently from other types, ..., . .. .- '

10862 ——. [Manufacture of Synthetic Lubridants
- ~by thé -Fischer-Tropsch and Other. Processes.] -

Magyar Kém., L
.- Summary. Ui L e
11087 FRICKE, R., AND_AGKERMANK, P. ' [Heat Gontent
and- Lattice - Structure of ‘Active Ferrie Oxide.] .

' Ztschr. Elektrochem., vol, 40,1934, pp. 630-640 ; Chem, -
Abs,, vol. 29, 1935, p, 83, . . - IR . -

Dpi2, vol. 5,1950, pp. 365-37L. -

thetic microcrystalline «-FeOOH, the greater is the
energy. content of the resulting a-Fe.0s; the energy
-differences.as shown by heats of solution may reach §

- lattice formation of the low-temperature Fe,0s, rather .
. than differences in particle size or-in’lattice dimep- -
slons relative to the high-temperature Fe.0,. Teniper-
ing at 220° increases~the lattice perfection of low. .
temperature Fe;O; and restores its energy content to
normal; - L : .
1088. FRICKE, R., WALTER, K., anp Lourer, W. . [Effect
of the Physical ‘State of the Solid Reactants on the
g?eiltli'gf:ﬂ]m F%/IZ&(;‘Q with H.O/H.] ' Ztschr.
4 em.; vol. 47, 1941, pp. 487-500; Chem. .
-vol. 36, 1942, . 4010, ‘pp‘ °00; G = Abs,

b

Catalytic Oxidation of Carbon Momox- -

o 'Quantitative analysis of oG

.~ vaporization of 0.0005-cc.. samples
-~ mass-spectrometer vacuum ‘system, with a reproduci-
. - bility of about 1¢z. :
" Analysis of oxygenated compounds. includes determina,

210980 ——

B‘RAPHY OF FISCHER-TROPSCH SYNTHESIS AND RELATED PROCESSES

_Below 560°, Fe reacts with steam according to the
binary equilibrium, 3Fe+4H.0 = Fe,0,+4H.; above
570°, FeO is first formed, and from this Fe;0r. The
equilibrium was measured at a constant steam pressure,
so that the only variable was the pressure ‘of the H,
Calorimetric data and specific heats indicate that at
525° the heat of reaction is greater for active Fe thay
fgr ordinary Fe by about 22.6 keal. An I-ray examina.
tion of actife Fe at 450° indicated an average particle
size of 275 4., and for inactive Fe 470 &. The increase
in the-heat of reaction when active Fe is used is due'to
f.he increased heat content. Owing to large differences
in thg surface of the Fe particles, x-ray results are not
sufficient to account for the large differences in the heat
of reaction. ‘This may be due to the fact that x-ray

. values are always average values, whereas only the
more active particles are involved in equilibria,

1089, [Effect of the Physical State of the Sotid
Reactants on the Equilibrium Fe/Fe,0, with H.O/H,,
Addendum.] Ztschr. Elektrochem., vol. 47, 1941, p.
811; Chem, Abs,, vol, 36,1942, 1, 4010, o
Instead of the value of 2654 keal. given.in abs,

1088, the authors propose the later value of 266.76:-0.29

kcal.,;b.\' Roth and Wienert (abs. 2909) for the heat of
reaction. :

FRIEDEL, R. A, Sce abs. 43, 432, 49, 3645, 3646,
3651, 3656, 3656¢. . CL .
- 1090. 'FRIEDEL, R.'A. AND AnpERSON, R. B. Compasis’
: tion of Synthetic Liquid Fuels, I. Product Distribu-
tion and Analysis of C~C; Parafin Isomers From
‘Cobalt Catalyst. Jour. Am. Chem. Soc., vol. 72, 1950,
D 12121215, 2307, o : I !
-Distribution of Fischer-T
has been given C-C» for
using H:: CO=2:1 af

ropsch- synthesis. products
r precipitated Co catalysts,
atmospheric pressure and 190°,
% parafiin isomers by mass
- spectrometry showed only the presence of monomethyl
- isomers.. .The predominant components, the straight-
_ chqm isomers,  decreased with increasing  molecular
- weight. . ‘Approximate analyses, of glefins showed that -
‘internal doublebond olefins wetre the major constituents.
‘Preliminary resulfs on’ Fe-catalyst ‘products also are
reported. :

1091, -FRIEDEL, R. A., AND SHATKEY. A, G. Analysis of

-+ 'Ox¥genated Compounds by - Mass - ‘Spectrometer. -
Anal. Chem,, vol. 23, No. 4, 1951, D.677.<. FEN

" "Abstract of‘paper presented at the 2d lr’ittsburgli.‘

- “Conference on Analytical and Applied Spectroseopy. A

-liquid introduction system has been: adapted for rapid. "
of liquids "into. .a-
No sealing gaskets are required.

-tion on dilute-squeous solutions of aleohol, ketorne, and o~
~aci on gas samples con- i
- g N .- -taining aleohols; aldehydes, and Ketones from the oxi- - -
., The lower :the temperature of debiydration’ of syn-: These mixtures: are ‘complicated- by the. expected -

acid mixtures. " Determinations
dation. of -light hydrocarbons. have.been carried out.

secondary reactions between aldehydes and aleohiols to-

‘ Produce:acetals,

keal. per mol. Fe0;.:” Quantitative photometric mea. - - 10918; ~“——. Mass Spectrometry in Synthetic Fuels.
Surements of x-ray powder photographs show imperfect .

Consolidated Eng. Corp, Recordings,  vol. 5, No. 3,
Sept. 1951, pp. 1, 5, and 10.- - - e
'Frieperrcss, H.. See abs. 167:

11082, FRIEDWALD,: M., [Status of the Synthesis of :

Hydrocarbons.]' Rev, combust. liquides, vol. 12, 1934,
- PD.277-281. ’ L . S

Discusses work of Fischer. ; o IR
[Preparation of Liquid Motor Fuel From .
Carbon Monoxide and: Hydrogen.] Rev. pétrolifare-

- No. 634, 1935, pp. 733-735 ; Chern: Zentratb:, 1935, 1T,
* p. 1290; Chem, Abs., vol. 29, 1935, p. 5626. :

. 1094, 3

i ibed ;

1ts with a semi-large-scale plant are described ;
fatf:izi: influencing yieldsz,' ete., are discussed as _fol:
Jows: Increase of pressure favors synthol product.m_n,
of H: favors CH,; decrease of H. favors olefins; in-

_crease of temperature favors CH: ard C; catalysts

i degree of saturation of the product in
E?ﬁflirﬂige, 03, Ni; presence of CO: is without in-
fiuence; increase of life of catalyst gives an éncrease
of light fraction and a decrease in oil conten
[Problems of Artificial Motor Fuels an_d
Substitutes.] . Ann. .combust. lignides, vol. 13, 1935,
pp. 247-251; Chem. Zentralb, 1936, I(:1 p.b 68%_ o and
ral review of production of fuels by high- a

]ogilelg:perature carl?onization, pressure hydrogena-

tion, and the Fischgr-Tx'opsch process.. .

10942. FrirscxE, ‘'W. Water-Gas Equilibrium mud. Its
Relation to Practical Gasification Processes. B egn-
stoff-Chem., vol. 3, 1950, pp. 337-350. Chem. Al ,S"
vol. 45, 1951, p, 1,749. ) f»c calists {n Hieh-Pros

' . oH, P. K. Role of Catalysts in High-Yres-

l'ogviremé(;'x:thesis From Water Gas. Jour. Soc, C‘he;g.
Ind., vol. 47, 1928, pp. 173-179T; Chem. Abs., vol. 22,
b t f NH, and of synthol is

igh-pressure synthesis of NHs-and of sy }
brgiﬁydpisecussed. The latter process is copsxdered zg
be prohibitive from a .commercial stang]pomt hecau,o
of the complexity of the product§ obtained. '_l‘hesc;a
applications of high-pressure technic ].xave (.lemol}stx:a te
the possibility of synthesizing the entire aliphatic range

", of componnds from the cheapest grade of coal and have

i ingi tions under
stressed the necessity .of bringing the reac un
control So as to obtain (1) 1 compound, (2) a limifed

e number of single compounds or (3) a mixture of related

N

. -1096., —-

- mess in the organic field. g € B
| “resistance to the ordinary ecatalyst -
tivity. .and their resista oy Satalyst

: - 1 A ond
unds. The synthesis of any aliphatic co.mponn

?:I;ggsihle by studying.intensively tempgmtme, pres-

sure and specific catalysts. - The synthesis. of .alcohols

ox] { i i it is- that
: oxide ¢atalysts is outlined, and it is shown tha -
‘t)l{ere_ is a very close relation beﬁ\x’eenfﬁhe' decolgpgf

sition-and synthesis of -CH;OH."

i i 3 . “Elec--
Certain. Organic’ Chemical .Processes. 'Tmns._ -
trochem. SoL;:.. vol..71, 1937, pp. 313-381; Chiem: Abs.,
vol. 81, 1937, p. 8372.- ) 'tn ) . u:&{n
: ifie i ions indicate their extreme useful-
Specific illustration: B e e 1 setec:

oisons are outstanding characteristics.
: lt::btained inthe studies of MeOH and higher alcohols

are helpful in throwing light on the catalytic and-gen- .

" eral physical properties of this class of oxides.. It-was

“found that a’ definite relation exists betw«_aen-tl}‘e Syn-g
thesis of the alcohol from CO and H: at high pressure

and its decomposition over the same catalyst combina-

/ ) - ) " the
ment hetween-the two sets of obse}'yahqns that )
‘simple and -inexpensive. decomposition -method conld

" be used for eviluating the ‘usefulness of catalysts for .

> ‘hi v is. .- nd that
.. the ‘high pressure -synthesis, It was also foun
i in.-the %iecomposition of MeOH, any, mxx!:m:e of 2 oxides
. {(Zr0-Cu0, Zn0-Cr.0:) had a synergistic effect,. the

addition of 3. mol. % ZnO to CuQ increasing the rate.

approximatgly 3 times.. /.-

*’: " FrowicH, P. K., Avp CrypEr, D. §: - Catalysts for. '
the Formation of Alcohols Fromm Carbon Monoxide ™ -

" and Hydrogen.  VI. Investigation of the Mechnpismi'

_of Formation of Alcohols Higher Than Methinol

Sce abs. 1103.

1097. Frorxom, P. K: axp Lewis, W. K. Synthesis of
"Alcohols Higher Than Methanol From Carbon Monox- ..

i [ : 1928
ide and Hydrogen. Ind. Eng. Chem, vol. 20—, 3
Dp. 354-359; Chem. Abs.; vol. 22, 1928,\ p. 1755.

LITERATURE ABSTRACTS

—.  Use-of Metallic Oxides as Catalysts in~

J - Frouren, P. K. “Sce abs. 1101, 1102, 2108, 2485, "
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Steel or Cr-steel turnings impregnated with K(_)H
was unsatisfactory, the loss as gaseous produgt§ varying
from 30-70%. A low-Cr steel with a minimum of
added alkali appeared the most effective. The highest ‘
oil yield obtained was 13.4%, and increase of oil yield
was associated with increase of gas losses. In com-
bination with a MeOH catalyst, gas osses were less,
but only traces of oil were obtained, the product being
a mixture of MeOH and higher alcohols. Metallie
oxide catalysts, such as a misture of ZnO, Cl‘:?:, :_m:i
Ba(OH): on Cu, which yield MeCH at 300°-350°,
produced higher alcohols at 450°-500°. The best yield
recorded, however, was 13.9%, chiefly Px:OH. The
loss was somewhat less than with Fe-alkali catalysts
and the product was Jargely alcoholic in place of. the
complex mixture of alcohols, aldehydes, ete. obtained
in.the other case,. - - -

Froricr, P. K., DavipsoN, R. L., Axp FENSXE,

M. R. Catalysts for the Formation of Aleohols From

QCarbon Monoxide and Hydrogen. III. X-Ray Exam-

. - ination of Methyl Alcohol Catalysts Gpmposed ’of

Copper and Zinc, ~See abs. 1100. )

1098. FroLicH, P. K., FENSKE, M. R., axp QUIGGLE, D.
Catalysts for the Formation of Alcohols From Car-

- bon Monoxide and Hydrogen.. 1. Decomposition of:
‘Methanol by Catalysts Composed of Copper and Zinc. °
" Ind. Eng. Chem., vol. 20, 1928, pp. 694—-69S; Chem.
Aps., vol. 22, 1928, p. 3338. . .
. Study of the catalytic decomposition of CH.OH at .

‘ ‘3GO° and 1 atm.; with -mixtures of ZnQ and CuO in

varying proportions, indicates that the maximum de- .
compo;gition and formation of CO occur when the Zn0O
. is present in excess.. At 40-50 mol. % ZnO, the mole-

* cules CO formed per mol.. CH.OH increase about 350%.
. The addition of a small amount of ZnO to Cu0 very:
- .markedly. increases the decomposition of CH:OH. A

catalyst-consisting -of 3 -mols.-¢% ZnO and 9% CuO-'.. .

.~ decomposes 26% 0f the CH:OH, while pure Cu decom-

‘poses only 9% under similar experimental conditions.
.?&omixture containing 98.6 mols. % ZnO and 1:4 mols. %
.-Cu0 decomposes 41% of the CH,OH, whgreaspure Z_np

decomposes 33% under similar experimental condi-

“-tions.” Cu’ promoted with -ZnQ favors formation. of
. ‘H(()}OOCH;, ?\nd CO formation is favored by ZnO pro-.
... moted with Cu. .

. FroLicH, P. K., FENSKE, M. R., TAYLOR, P. _S., :
loi?\'nﬁgom'm\”lcx; C. A, Catal'ysts‘,for the Formation -
- of Alcohols From Carbon Monoxide and Hydrogen.:
' IT. ‘Synthesis of Methanol With Catalysts Composoed
. of Copper and Zine. Ind. Eng. Chem., vol. 20, 19__8‘,
.. Dp.. 1827-1380; British Chem. Abs., 1929, A, p. 153;
*", Chem. Abs., VoL, 23,1920, p. §16. *°7 - <, Il
Data on the decomposition of MeOH by CuO-ZnQ -

.- h sure. :So cloge was the agree- . -catalysts at atmospheric pressure have been correlated
. tions at.atmospherie pres s ] Agl

with experiments on MeOH synthesis at 204 atm,, the . .

“"same eatalysts being used. The curves for “% of de-

composed MeOH appearing :as .CO”. vs. “composition . .

" of catalyst” are of the same shape as those representing

o of .00 converted to. MeOH” plotted agdinst the
stneo abseissas. . Conclusion: ‘The z}tmos_pheric', pres-
sure decomposition method of testing is'eminently fitted. -
.synthesis from water gas at high pressure. . & R
. ricH, P. K., Daviosex, BR. L., AND FENSEE,
llgg RE."anatalystsfor the Forma,tiqn of Alechols F_:om
- Carbon Monoxide and Hydrogen. -III. X-Ray Exam-
ination of Methyl Alcohol Catalysts Composed of
. "Copper and Zine. Ind. Ebg. Chem., vol. 21, 1929,
- pp. 109-311; Chem. Age, vol. 20 1929, p. 187; Bnt]sh -
" Chem. Abs., 1929, A, p. 406; Chem.  Abs., Vol..23, .
1920, p. 1365, - 500°-920° in & stream
' 7n oxide is partly reducible at:200°—220° in a strea
; ofyﬁeOH'vapgr, particularly when in admixture with -

“-for-studies of the activity of eatalysts for-the MeQ,HH,

" Cu_oxide: The exothermic reduction of .the ‘lattgr ‘
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oxide may furnish the necessary energy for the partial
- reduction of the Zn oxide. An attempt has been made
:.to ascertain by X-ray examination if the Zn oxide is,
".reduced to the metallic state, It has not been possible
to prove the presence of metallic Zn, although there are
- indications that it is present. The complete series of
"Zn oxide—Cu catalysts studied (from pure oxide to
pure Cun) all possess the characteristic erystal strue-
ture of the 2 components. . The cell-unit sizes of both
Cu and Zn oxide are markedly influenced by the pres-
ence of the other constituent. The selective activity
-of these catalysts appears to be related in some way to
N the distances separating the atoms of their constituents,
1101, Cryper, D. 8., aAxp FroLicH, P. K. Catalyst for
the Formation of Alcohols From Carbon Monoxide
and Hydrogen; IV. Decomposition and . Synthesis
of Methanol by Catalysts Composed of Zine and
Chromium Oxides. Ind. Eng. Chem., vol. 21, 1929,
Dp. 867-871; British Chem. Abs, 1929, B, p. 934;
Chem. Abs., vol. 28, 1929, p. 5157. s .
Bxcess of Cr:0; resulfs in the formation. of appreci-
able amounts of CQ. and unsaturafed hydroearbons,
while with an excess of Zn0Q in the catalyst, CO and H.
..are the main products formed, a sharp masimum oec-
curring ‘at a -catalyst composition of approximately
ZniCr=  The relatively constant ¢, of HCHO formed
indicates its intermediate formation in the decomposi-
tion of MeOH. Reversing the reaction, it is found that
the production of MeOH from CO and H.: parallels the
formdtion of CO and H:.'in the decomposition experi- -
_ments, . The results demonstrite the suitability of the
decomposition method as-a criterion in the gelection of
“catalysts for the high-pressure sxnthgsis -0of MeOH.

-7 graphs are shown. L :

1102. FENSKE, M.  R., &xp Frorzicm. P. K. Catalysts

for .the Formation of-Alcohols. FromCarbon Mon-
oxide .and . Hydrogen. V. Decomposition, and.-Syn-

. 'thesis of Methanol With a Zine-Copper-Chromium. - -
-Oxide Cafalyst. Ind. Eng. Chem. vol. 21, 1920, pp.
1052-1055 ; British Chem. Abs, 1980, B, p.49; Chem.
Abs., vol. 24, 1930, p. 334. S .
Catalyst composed of the oxides of Cu, Zn, and Cr "

in'the molal ratio of 49:43: 8 has considerably Ligher

activity for both the decomposition and the synthesis: - -

“of MeOH than any of the binary systems Cu-Zn and - -
- .Cr-Zn . discussed in previous papers; With a space ’
velocity of 25 ce. of gaseous MeOH pev hr. per ¢¢. of .
_catalyst the catalyst showed marked activity even at
_220° while at 285°, 906 of the MeOH was decomposed;
. At temperatures above 250° the decomposition was al-
© most entirely into CO (33%) and H: (67%). Activity -
‘of the eatdlyst decreases gradually, but it can be re- B
stored by oxidation. and subsequent reduction with
MeOH vapor. - The reduction of the catalyst with MeOR

:vapor is apparently preceded by-decomposition of.the ..

MeOH into.CO and H., aud the reduction of the eatalyst.
is due-to the CO. In the synthesis of MeOH from -CO
-and H. under high pressures, the conversions are high
Tor this catalyst, and it'is active at low temperatures.
'1108. FrovicH, P. K., "axp Cryoee; D, S. ' Gatalysts for ~
the Formation of Alcohols From Carbon Monoxide
and Hydrogen. VI. . Investigation of the Mechanism.
., of Formation" of -Alcohols. Higher Than Methanol.
. Ind. Eng, Chem,, ol.:22, 1930, pp. 1051-1057 ; Chem.
Abs,; vol. 24,1930, p. 5717, : - oo ST
. Frolich and-Cryder continue their study of the high- -
pressure synthesis -of alcohols from mixtures of GO .
and H: (abs. 1100). 'The mechanism of-formation. of
alcohols higher than MeOH has been determined by '
studying the behavior of the individual compounds
that might form as intermediates. ‘With MeOH as an

intermediate product the ‘higher alcohols are formed - | ~'."

by successive condensation of lower ones. The initial
condensation of MeOH- to ‘EtOH controls-the overall

BIBLIOGRAPHY OF FISCHER-TROPSCH SYNTHESIS AND

° -precipitated at about- 92°,

.- ysts, favor HCOO
. from CH:OH.

RELA;‘ED PROCESSES

rate of this stepwise process:
The ease with which further condensation takes place
accounts for the small amount of EtOH in the product.
CO in excess alds in the formation of higher’ alcohols
becanse it acts on the water vapor and renoves it from
the surface of the catalyst:
reaction explains the presence of large amounts of
CO: in the higher alcohol synthesis. Any acids. formed
are found as esters and these appear to be produced
directly by polymerization of aldehydes rather than by
the intermediate production of acids by addition of
CO to MeOH, . :
1103a. Nusspauvy, Jr, R, axp Froticw, P. K. Cata-
Irsts for Formation of Aleohol From Carbon Monox-
ide and Hydrogen. VII. Studies of Reduction of
Methanol Catalyst. Ind. Eng, Chem.,
.-bp. 1886-1389 ; Chem. Abs., vol. 26, 1932, p. 1503:

% Zno and 41.7 mol. % CuO were reduced at pro-
gressively higher temperatures. The activity as meas-

ured b_‘: the decomposition of MeOH slowly increased .
as_the‘temperature of reduction rose until a certain -

point was reached after which any rise in temperature
caused a rapid decline in the effectiveness of the
catalyst, The percentage of CO in the decomposition
products followed
percentage of HCHO followed a curve which was the
reverse of the activity of the catalyst. The catalyst
was found by X-ray examination to be crystalline for
-all temperdtures of reduction,

A shorter period: of reduction was found parfiy to
“offset the lessened catalytic defivity due }
Reoxidation of the catalyst stimulated its activity
. temporarily, but. the.increased activity rapidiy fell.
0: addeq along with MeOH stabilized. the rate. of de-

. composition, the Q. reacting with the CO to form CO:. -

1104. Froriom, P, K., Fexske, M. R., Axp Quiesiz, D. .
Studies of Copper Catalrsts Prepared Froni Precipi- ~

tated Hydroxides. I. Activity as
..Temperature of Precipitation.

Soc,, vol: 51, 1929,

1929, p. 1342, -

a Function of the

¢ © Activity 'for. the decomposition of CH:OH of Cu -
- eatlysts prepared from th

3 : e NHa precipitated hydrates
- Yaried marKedly with the temperature of precipitation.
A maximum in activity was observed with catalysts

€ X-ray examination of the
dried gels before reduction indicated that the activity-
“Was associated with-small particle size. - The maximum

of the activity curve may have 'been’'the result of ‘2 -

opposing -faetors: (1) the tendeney for the .initial
particle size to decrease with decreasing temperature
of precipitation; and (2) the.tendency for the initially,
formed particles to grow while drying at 110°:"

1105. FroricH, P. K., FENSKE, M. R., PERRY, L. R., AND .-
Copper Catalysts Prepared .
II.- Comiparison of -.
. -Sodium Hydroxide and Ammonia as ‘Precipitating :
vol. 51,- 1929, .pp.

Hurp, N. L. Studies of
From Precipitated Hydroxides..

~Agent: .Jour, Am. Chei. Soc.,
187-193; Chem. Abs., vol, 28, 1929, p. 1342,-

© " Cu catalysts prepared by precipitation with NaOH
* are more active in tlie decomposition of CH,0H than -

those precipitated with NH... The difference is due to

promoter action of the occluded Na salts. The NaQH-

‘Precipitated_catalysts, like other promoted Cu cata-

Froricw, P, K., FENsxE- M. R., TAYLOR, P. S., AND

' SourEwIck, C. A.

Alcohols From™ Carbon

II. Synthesis of Methanol With Catalysts Composed
of Copper and Zine. See¢-abs. 1099. - .

2MeOH-EtOH+H,0,

H.0400—CO:--H:. This .

vol. 23, 1931,

Samples- of a MeOH .catalyst containing 58.83 mol. -

the catalytic activity, wheréas the -

The CnO: was: found
. to be reduced to Cu having a unit-cell size of 3.634°
A. 0. This corresponds to a-briss containing 139 Zn. -

dué ‘to sintering:- ™

Jour. Am. Chem. -
pp. 61-65; Chem. Abs., vol: 23, -

OFH: rather than HCOOH production’,

Catalysts for the Formation ‘of - s
Monoxide- and  Hydrogen. " .

. FrOST, A. V. [Thermodynamics of the Synthesis
ngg Methanol From Water Gas.} __Jo_m:. Gen. Chem.
(U. S. 8. R.), voL 1, 1931, pp. 867-376; Chemn. Abs.,
vol. 26, 1932, p. 3987, ‘ .
Free energy of the reaction CO £2H, = MeOH is.
—AF/4573T=log K (RT)*=3925/T—9.840 log .T-i} )
. 0.00347T4-148. The value calculated on the basis o
Nornst's heat theorem differs from the experimental
value by +1.04=04, while for other re:ac?ons the .
’ axserepancy is, according to Eucken and Fried's figures,
i 4-0.9. ™

Ree abs. 1584, 2168.

Y g H 1
Zorotov, M. N. [Structure and Genesis of :\Iethano
Qatalysts.] Acta physicochim. U. R. S. §., vol; 1,
1934, pp. 511-520; Chem. Abs., vol. 29, 1985, p. 6711
With various Zn-Cu catalysts under the experimental

-position of the reaction products changed at :.%6.9" as
observed by them. At 305° and 337° the con_lp.osxtwn of
the products was guite different. The actn:xt)ﬂ(tt the.
catalysts decreased only very slowly. _Lnttlce dimen-
sions did not change with the composition of the qnta-
iyst, ¢=5.198=0.004 A, and c/u=1.(30"2i0.002. Micro-

-.seopic and x-ray determination of various preparations.
of ZnO showed that the crystal size changed-from
0.8X10~ to 4£.3X10- eni. on changing the 3:lir. anneal-.

. ing temperature from 110° to 1,300°, and that the aq-
..sorptive capacity toward methylene blue was-approxi-
‘ mately inteisely-proportional to the ¢rystal size, while

. 'Zn0-Cr.0; catalysts in the: ratios 3.2:1 and 1:1 .ob-
. tained, respectively, by joint precipitarion and by sim-

~ while the latter always gave the same-size, 0.9 g, as focr;.
pure Cr-O; on annealing at any temperature above 110_ .
-~ X-ray analysis showed spinel formation. ’._L‘he catalytie.
" activity decreased rapidly as the annealing tempera-
ture was raised with Zn0, 3.2 ZnQ-CrO; and- ZnQ- Cr:0,
" -but was constant for pure Cr:0; except above 900°.
- For a given treatment 3.2 ZnQ-Cr:0; was always more
- active catalytically, as measured:by MeQH decomposi-
tion, than pure-ZnQO. The greatest difference \\'ns.ob-‘
. tained about 100* below the temperature of mpidvspm_el,
“ . formation and was attributed to the production of dis-
» tortions’ or, “Lockerstellen” later stabilized -into the
cerystal. v oo L B R A o
-1108. Fry, {Steels: for Oil-Cricking. Tubes and
Hydrogenation Vessels:] Oel u. Kohle, vol. 1, 1933,
pp. 184-188; Br h Chem. Abs, 1934, B, p. 763. - -
In the production of steels for livdrogenating vessel§,
methods are used,-that is, addition of 6% of .Cr or-¥,.
followed preferably by..special annealing, -which- bind
the,C so that it resists reduction by the H. under the
operating. conditions ; the further addition .of Mo to
.. the steel improves its durability.- R <
:-1109, FrypLESDER, - J.- H.~ [Manufacture. of
Methanol From Methane.]. Rev. prod. ¢him,, vol: 28,
) 19%5; Dp. 433-440, 469-476; Chem. Abs., vol. 19,1925,
D. 29287 o } LT

- Review. .* . -
. ~TryE, C. G. See abs. 8642a. . i
. 1110:"Fucks, W., AND DAUR, R. - [Synthesis of Higher
. Hydrocarbons From Methane and Carbon Monoxide.]

829; Chem. Zentralb., 1934, II, p. 1062 ;; Chem. Abs.,
.. ¥ol 29, 1935, p. 6366. N R T

.A'2:1 mixture of CH, and CO.at1 atm. when passed
over glowing pumice yields. some proprlene. Experi-
Mments at 500°-550° under a pressure of 240 atm. yielded

* Was slight. '

LITERATURE ABSTRACTS

1107, FrosT, A, V., IvAXXIROVY, P. T., SHAPIRO, M. I, AND .

conditions of Frolich and others (abs. 1100), the com-' -

" the catalytic activity fell'still more rapidly: A study.of

>;:~p1e,mixing, showed- that -the size of the ¢r¥stal of the' -
st was always about 34 that of pure:ZnQ crystals.:. .

‘ Synthefic '

- Ges; Abhandl. Kenntnis Kohle; vol; 11, 1934, pp. 327— - .

Dropylene and- also liquid hydrocarbons, but the'vyield .
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1111. Focrs, W. M. ‘When the Oil Wells Run Dry.
Ind. Research Sexrvice, Dover, N. H., 1946, 447 pp.;
Man-Made Petrolenm, chap. VI, pp. 324-392.
Integrated picture of the svhject of oil, written for
the average citizen in an easily readable and generally
understandable manner. Gives a short aceount of the

Bergius and Fischer-Tropsch processes, and the

entrance of the Unifted States Government into syn-

thetic fuel production. ’ -

1112. FueL. Catalysts for the Fischer-Tropsch' Syn-
thesis.” Yol. 25, 1946, p. 123. ,
Brief notes from CIOS Reports XXV-1, PB 284;

XXV-27, PB 289, 890; XXVII-§9, PB 415. (Sce abs.

1302, 701, 1327.) : ' .

1113. Synthetic Liquid Fuels in the United
States. Vol. 25, 1946, pp. 134-137. .
Comprehensive summary of the Report of the United

‘States Secretary of the Interior on the Synthetic Liquid - ... |

Tuels Act covering 1945, A progress report covers in- AR

vestigations aiready made in coal hydrogenation, liquid

fuels from water gas by the Fischer-Tropsch synthesis,

synthesis-gas ‘production, - oil-shale. research, and the

production of fuels from agricultural residues.

1114. Fuer EcoxoyisT. Hydrocarbons From Water
Gas. Vol 9, 1934, p. 303, B
It is stated that a:plant of semicommercial dimen-

sions is to be-erected at Sterkrade-Holten in the Rubr

district at a cost of several mijllion marks, for producing

:liquid hydrocarbons by the Fischer-Tropsch process.

. It is expected that erection of the plant will be fnanced . -

by the Rubrchemie A:-G., whicli has already carried

out some preliminary work on‘thé process. The plant .

‘will-have a capacity for producing about 1,000 fons of - .

synthetic motor fuel/yr., as well as lubrieating oils a‘nd‘ ‘

‘rich hydrocarbon gases which it is proposed to utilize ;. -

as motor fuel in”comipressed form in cylinders. ' The~

process is based entirely on conl, for the gas used as °

raw material will be generated from coke. It-is sug-:~

< gested that this process will snceessfuily .compete with ~

that of the I G.- Farbenindustrie A.-G., whose produc: *

" tion costs are sdaid to be about 20 .pf./l. of motor fuel : -

produced. i : -

, 1115, ————. - 8ynth
<1936, pp. 113-114.° - e A
. Summary -of statns of the research work being con- *, | .

‘ducted at the Fuel Research Station, Ebgland. The ~

. ‘production’ 'of hydrocarbons:from:water. gas by the

- . Fischer ‘synthesis is mentioned. -\ % 7 L0

“1i16. Fusnveore, H.' Catalytic Action. of TReduced .

Nickel on the Methane-Water Reaction. Jour. Soc. 1
.’.Chem. Ind.. Japan, vol, 36, Suppl., 1933, pp. 147-148; ° -
" :Chem: Abs:, vol. 27,1933; p./366L.. - o . .
7 Study . of ‘the  reactions  CHH:0=CO-+3H:;
‘CH}2H:0==C0:4-4H: (1) and CH=C~2H; (2) at
" temperatures 400°-1,000° in the presence of reduced

"Ni'reveals that (1) and" (2)-begin at about 400° and
700°, respectively,“with the Teaction veloeity -of (2)
increasing with temperature, while that of (1) passes: . -

~-a maximum at 600° and a minimum at 800°, probably - .

..~ because of the effect of CO on'the catdlyst. Reaction
" 7(2) is"accelerated: at lower teniperatures by adding .

. 109 Al to the catalyst, and:reaction (1) is not accel-

. erated but the maximum and minimum are avoided.

CWith 6 times as muell H:O as CH,, the CO:: CO ratio, .

-+is 2:1; while with 2.5 times'as much H.0 it is §:1-

©. (700°), and the Tife of the catalyst is prolonged (250 - "
- hr. at 700°). e Lo - -
. “FusIMoRA, K. Catalytic Reduction of Carbon
*. MonoXide at Ordinary Pressure.. VIIL. Iron-Copper
.Catalyst. 'See abs. 1846.. L S
. Catalytic Reduction-of Carbon Mon-
" oxide "Under. Ordinary Pressure. IX. Additional -
* .Mests With a .Co-Cu-MgO Catalyst.. See abs. 1847.

etic . Lubricating - Oil. Vol. 12,

N
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Catalytic Reduction of Carbon Monox-
ide Under Ordinary Pressure. X. Influence of Cer-
tain Materials on the Catalytic Action of Cobalt-
Copper-Magnesium Oxide Catalysts. See abs. 1848.
. Synthesis of Benzine From Carbon
Monoxide and Hydrogen at Ordinary Pressures.
XI. See abs. 1849.
—. Sec abs. 1845, .
Fusinors, K., AND TSUNEORA, S. Benzine Syn-
thesis From Carbonr Monoxide and Hydrogen at Ordi-
nary Pressures. XII, See abs. 1850.
. Benzine Synthesis From Carbon Monox-
ide and Hydrogen at Ordinary Pressures.: XIII,
XIV. Nickel Catalysts. See abs. 1851,

ide and Hydrogen at Ordinary Pressures, XV, XVL
~ Nickel catalysts. See abs. 1852.. R :
Synthesis of Benzine From
Monoxide and Hydrogen Under Ordinary Pressure.
XVII. General Properties and Chemical Composi-
tion of the Reaction Products. Sce abs. 1853.

Sranthesis of -Benzine From . Carbon

Monoxide and Hydrogen Under Ordinary Pressure. -

XIX. Composition of the Initial Gas Mixture (1).
See abs. 1855.

ide. and Hydrogen Under ‘Ordinary Pressuie: XX,

Composition of the Initinl Gas Mixture (2).- See .

abs. 1856, _ , ‘

. .7 FUsIMUORA, K., TSUNEOKA, 8., AND KaWAMICHY,
K. - Synthesis of Benzine From Carbon Monoxide
and Hydrogen at Ordinary Pressure.
abs, 1854.

Fusisaxi, T. Sce abs. 3177, 3178, | -
" Fuaira, H: - See abs. 1913, B
 Fuarra, K. Sce abs. 1892, 1915, 1916,
1919, 1920, 1921, 1922, 1923, 1924, 1925, 1926.
. Fugira, T. See abs, 1908. . - '
_ “Fuxusmnia, I Se¢ abs. 1927, 1928, 1929,
FURUSHIMA, R. “See abs. 1118, 1119, 1120, -
. FuxaBasHL W. Secabs. 1930. e
- 1117. FUNASARA, W..
‘to-Be Used: for: Synthetic Gasoline.] Cbhem. Rerv.,,:

.. Japan, vol. 8, 1937, pp. 365-386; Chem. Abs., Vol. 82,

. 1938, p. 9464. )
-~ Review with 86 refs. - -

_. - Benzine Synthesis From. Carbon Mon-’

_ ful Compounds From Water Gas. See abs. 1886. . -

-oxide -and- Hydrogen,. LI. Highly -Active Suifur-

. ‘Fixation Agent Which Purifies’ Water Gas to the -
*_Highest Degree of Comparatively Low Temperatures

_Such'as 200°-250°.° Sec abs. 1887.. . - . L
: —. Sec abs. 1878, 1879, 3466, 3467, 3468.

1118, FONASAKA, W., AND FurvusaIMA, R, ‘Removal’

> ~of ‘Organic Sulfur Compounds From Gas Mixtures

for ‘Synthesxs. X. Influence of Impurities on the

‘Purification of Industrial Gases.

o avol. 44, 1950, p: 9136. | e ST

~. -Studies were made on the influénce of various gases -
on‘the removal of organic S compounds from industrial
-gases. GH, had a deleterious -effect on Fe and Al
. ,catalysts but not on Ni and Cu at 250°. At 400° no

"effect was detectable. C,H, had no eéffect, while G.H: . -

had a deleterious effect. Acidic gases, such as CO: or
HCN, transformed CS. to H,S, especially at high tem-"'
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. Benzine Synthesis From Carbon Monox- ‘

Carhon

Benzine Synthesis Fi'bm Carboﬁ Monox- -

0 . and Admixtures. ee 1880 y
Vi B ( ires, Sc‘abs. 3
.of Slllflll‘ Compounds on the Nickel Catalyzers.. See -

1917, 1918;
[Removal of Sulfur From Gases-

oxide and Hydrogen. -L. -Removal of-Organic Sul-’ -

Benzine Synthesis From Carbon Mon-"

.the . 3d law. of thermodyhamics the equilibrium ¢

. Jour.. Soc. Chem.
" Ind. (Japan), vol. 50, 1947, pp. 122-124; Chem. Abs.,

. to Fes0, by H; takes place readily at lower tempe]

- pérature. A high CO: content had a deleterious effect -

at high temperatures. HCN also had a deleteﬁous L

effect, Air, N, and water vapor gave good results, |

quenmposed effects- of various impurities were com.
- plicated. :

1119. FUNASAEA, W. FURUsHIMA, R., JINTA, T,
MATSUBARA, I, AND YUGUCHI, M. Removal of Or
ganic S}xltur Compounds  From Gas Mixtures. for
Synthesis, XI. Removal of Carbon Disulfide and
Thiophene From Water Gas and Natural Gas. Jour, -
Soe. Chem. Ind.- (Japan), vol. 50, 1947, pp. 124125,
Chem. Abs., vol. 44, 1950, D. 9136. e
CS; could be removed by Ni, Cu, and Sn catalysts

. and thiophene by Fe, Ni, Cu, Mn, Cr, AL and Mg, With

. Cr as a catalyst, H: was formed. e

1120. Foxasar4s, W., FUKUSHIMA, R., JINTA, T,, Ixana
T, I\Lz_msmna, I, axp YvuercHL, M. Removal ot'
Orgamc_Sulfur Compounds From Gas Mixtures for
Synthesis. XII. Removal of Ethyl Mercaptan and

,Eth,vl;Sn]ﬂde From Hydrogen, Natural. Gas and
%‘aclkgxg_g Gas. ggux;. Soe. Chem. Ind. (Japan), vol.

;‘ s 136." pp. 125-126; Chem. Aps., vol. 44, 1950, -

LtSH could be removed easily, Et.S with difficulty,. .

:g,e,} Ils‘é,sgu, l\{néICr, .-%1,\and Mg cdtalysts were 'suitablye.
and Cu and Ni for Et.S. Et.S ga ith-
Cr and Al catalysts. - =5 gave HLS mth.

; FUNASAKA, W, AND KaTavdMa, 1. Synthes

of Benzine From Carbon Monoxide and Hydroge:

at Ordinaty Pressure..  XLIV. Purification of th

Gaseous Raw Material Used for Benzine Synthesi

3.  Removal of Organic Sulfur.by Means of Luxmasse’

- : &

gL

s :>Synthesis . of - Benzine - From. - Carbon
Monoxide - and Hydrogen at 'Ordinary Pressur 8
- XLV.  Purification of the -Gaseous Raw Materlal,
: Used for Benzine Synthesis.” 4. Removal of Organie,
Suifur by Means of Synthetic Agents., See abs. 188
 Funasaxa, W, aND Togo, T. ' Synthesis of Gasosd
lﬁne }ii‘fx'oqi _Carb;i)lx;.\n;\'Ionbxide and Hydrogen. LXVII.{'J
Desulfurizing Ability of Various M xidesd -1l
See abs. 190§. y‘ P s Vebal Hyéroudwx
‘ _ FUNASARA, W., FoxusEMa, R, -Jixrs, T
MM_‘SUBAm, I, axp YueucaI, M. iRemoval of. OF
. ganie S_ulfurv Compounds From -Gas Mistures. o
-, Synthesis.. XT, ' Remoral of Carbon Disuifide and
. Thiophene From Water Gas and Natural Gas. Se¢
o 8bsEILEG, e e T T e T
" FuniSsgd, W. Fuxuvsmics, R,  Jrvrs, T3
INABa, T.! MATSUBARA, 1., AND YueUceH:, H. -Removal
of- Organic Sulfur. Compounds From Gas Mixtur
“for Synthesis. XII. "Removal of Ethyl Mercaptan;
and Ethyl Sulfide From Hydrogen, Natural Gas, andi
-Cracking Gas.. Se¢ abs. 1120, .. = .. . . X
1121. ' ¥unwas, C. C, AND Browx, G.-G. Equilibria I
.the Reduction of Ferric Oxide. “Ind. Eng. Chenl
. vol. 20, 1928, pp. 507-510; Chem. Abs., vol. 22, 192
CPL2089 T
New ' thermal data. on Fe,0; have been tsed with
other data in the literature to compute, by means of;

e

“stants of-7 reactions involved in the reduction of Fe Ol
by CO, C and H:, and one for the decomposition oft %
Fe,0s into Fe;0, and Oz -Such values of K (equilib
rium constant) are given for 100°, 250°, 500°, aDC:
750°. based upon actual measurable data, -and
1,000° and 1,500° upon - extrapolation - data. It
shown that (g) reduction of Fe:0; by CO and FeOf

tures; (b) reduction of Fe;0s by G will ot -occur 103
any great extent at low temperatures, but the possh

- bility of such reduction with higher temperatures

comes Increasingly greater, a conclusion in"harmony:
with'expgrimentul evidence but contrary to poP!

- pelief (if

. petition - with gasoline as motor fuel, the

' 1124, Forre, A. AND MuspErLoE, H, Braunkohle und - -

" LITERATURE

the ‘gaseous phase.is absent no redgction

occurs escept at high temperatures) ; (¢) reduction of

Fe:0s by H: shows that the power of superheated steam

to oxidize metallic Fe decreases with temperature,

while its ability to oxidize FesQ, increases with the
temperature; (d) data for the decomposition of Fe:0s
to Fe:0s and O: are not conclusive, but in general the

E are lower for 1,000° and 1,500° than the experimental

work Jjustifies. Inconsistencies are ascribed to the

variations in solid phases used. The existence of
golid solutiops rather than intermediate compounds
in the series FeO, Fe:0, Fe.0: may be assumed.

Graphs  and tables give much condensed information

on the matter treated above. .

1122, FURNESS, R. Svnthetic Motor Fuels, Ind. Chem-
ist, vol. 1, 1925, pp. 475—480; Chem. Abs,, vol, 20,
1926, p. 633. . o
From the point of view of cost of production in com-

author . dis-

cusses -at some length the following processes: (1) .

Alcohol: by -fermentation, .(2) svathetic CELOH, (3) -

CH:0H from CH.. (4) synthol. (3) synthetic CoHe.,

(6) syothetic C:H,OH from C.H, (7) the same from

carbide, Much information _regarding conditions,

vields, and costs for each of the above is given. - Gaso-
iine wwill continue to .dominate the liguid-motor-fuel
market for such time as its present price is maintdined.

Synthetic CH:OH and liquid fuels produced by some - ’

simple, catalytic gas reactions are its mostlikely com-- - -
petitors. . Fermentation _-alcohol, - synthetie CH.0H"

(either from C-H. or C-FL), and synthetic C.H, cannot .- -

hope to cqmpete with gasoline. = - h
1128,

" Refers t6 the German work on the production of fatty
acids - from’ hydrocarbons by - the . Fischer-Tropsch.:
methiod and their subsequent oxidation to soaps and . .

__fats,.” These processes have little practical significance-

to the British manufacturer. They ave too costly and .
too complicated to be.commercially attractive.

jhre Chemische Verwendung. Theodor Steinkopft;

Dresden; Iron and Coal Trades Rev., vol. 163, Aug. -
v 10,1951, 9,810, e T .
- ‘Statistical data and n summary of the theories. con:
cerning the origin of brown coal and the structure ‘of -
the derivatives are first presented followed by a de-
scription of low-temperature carbonization: of brown
“coal, Thé. most significant’ recent. development is-the.
introduction of - the -Lurgi’ furnace with forced gas’

“circulation.” and _electrostatic tar precipitation. All "
tinent ~patent 'specifications ~are reviewed. Gas‘

129, Garz, D.” Production of Lubricating:
the Olefing Produced in' the Fischer-Tropsch Syn-
thesis, . Jour..Soc. Chem, Ind,, vol. 63, 1946, pp. 185
189 ; Chem. Abs., vol. 40, 1946, p. 7582 #0010
eparation’ of lubricating oils by polymerization .
With A1CI, of the olefins present in the primary product -
g&hmned by synthesis from CO and H. (1:2) overa Co-
cdtalyst at-atmospheric pressure hasbeen carried outin -
al. batches, - The effect of varying the temperature,
Catilyst, and boiling range of the starting material on '
e reaction and its products is described. "Two frac-
Hons b, 40°-140° and 140°-210°, with 8.6 and 28% by
Welght, respectively, of olefins were polymerized at the
9’9‘1“: point to a material apparently above the original-
iling range. The. yield of lubricating oil of similar
Iseosity is much lower from the higher-boiling frac-’
Hon; this js due partly to the relatively higher propor--
N’ of olefins. wwhich are lost:as AlClL complex and
203798°—54——11"" PR o

. -Oils. Fats, and Soaps’ Industries in - -
_..1938. Ind: Chemist, vol 15, 1939, pp. 37-39, §3-84.

-, -same viscosity as the polymers from the lower olefins.

serubbing methods for the production of light fractions
of oils are presented together with methods for the
“utilization of browm coal coke.  Gas producers are
unable to utilize raw brown coal, the moisture content
of which is 50-55%, but several types of producers fed
with brown-coal briguets are included. Distillation of
the tar for production of benzol, diesel fuel, lubricating
oil, fuel oil, parafin wax and piteh, and the solvent
extraction and cracking of tar are described. The
various processes for the production of synthetic fuel,
including the Fischer-Tropsch hydrogenation process,
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- .as applied to brown coal are considered. A summary

- of the patent literature and a description of the drying

and -briquetting processes complete the book.

1125. FussTEIG, R. [Gasoline From Coal.] Mat. grasses,
vol. 25, 1933, pp. 9S10-9811; Chem. Zentralb, 1933,
11, p. 1951, - ) ’ L
Review of development of coal liquefaction, Bergius

process, Fischer-Tropsch process, and hydrogenation

“according to. Sabatier, with special reference to - the

problem: of catalysts. ) -

- 1126 {Néw Methods for the Production of

‘utomobile Gasoline With Coal as the Raw. Ma- '

terial.] Mat. grasses, vol. 25, 1938, pp. 9863-08GS;
Chem, Zentralb., 1934, I, p. 980. S

.. Discusses Bergius, process-and conversion of :water

gas. : S . " S
1127. Synthesis of Lubricating Oil by Poly- -
merization of Gaseous Hydrocarbons. Petrol. Eng.,

vol. 9, Feb. 1938, pp. 120, 123, 124, 127,

1128, - . - Synthesis’ of Petroleumlike Hydrocar-
“bons From Carbonaceous Material.  Petrol. Eng., vol.
11, No, 8, 1940, pp- 95-96; 08, 100; Chem. Abs.; vol..
.34, 1940, p. T0SG. . O
. Discusses fundamental principles.of the Fischer syn-
‘thesis and the allied processes with emphasis on the

production of the starting material,wiater gas..Theef-.. .

ficiency of the Fischer synthesis centers upon the con- -
‘trol of reaction conditions, especially the ratio of -

-.CO: Hy, pressure,.and temperature. :Mentions effects
of changes in redction coxditions, especially on quality -

of product. A flowsheet is given of the Fischer:process
combined with true vapor-phase craeking, and. typical
' yields'are tabulated. The necessity for the desulfuriza- . .
tjon of the starting gases is stressed, the maximum per-. -
_missible S content being given as 2:mg. per m?*" Cata-:

“1ytic desulfurization with alkalt-activated Fe oxide is ..

briefly outlined. Paraffin wax can also be synthesized
by the Fischer process. -A 2-stage synthesis in which -
. the. catalyst temperature is kept 5°-10° higher-in the
2d stage than in the 1st is.claimed to increase the yvield

-of hydrocarbons fromn 110 to 125-130_gm. per m.} gases.” B

partly, to a tendency of the olefins: of higher molecular’
Sveight to give oils of lower viscosity, so that these have

to be topped to & higher-initial boiling point te give the

The tse of higher olefins gives: a:lubricating-oil frac--.

tion. of higher viscosity index, but“there appears.to be - o

little difference in the other properties fested. -Inves-
“ tigations on the effect of varying the reaction tempera-

*ture and ‘the proportion of catalyst with the 40°-140%: -

fraction were made. It was found. that increasing the -
. proportion of catalyst increases the reaction velocity.
" and the viseosity of the product but lowers the yield,

" . whereas increasing the temperature increases the rate

of reaction but -decreases both the yield and the viscos-

ity of the lubricating-oil fraction but has little.effecton .-

. the viscosity ‘index. The olls obtained. possess prop-
erties. which approximate the requirements of Air
Ministry. Spec, D. T. D. 109 for aireraft 1ubricantsiin -
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all respects except the increase in viscosity on oxida-
tion. It was found possible to overcome this disability
by subjecting the oils to a carefully controlled hydro-
genation in the presence of MoS, at 200° and 200 atm.
H: pressure, using 209 by weight of catalyst calculated
on the oil charged. .
1130.° Characteristics - of Fischer-Tropsch
‘Waxes. Inst. Petrol. Rev., vol. 1, Oct. 1947, pp. 336

‘The mixture of aliphatic hydrocarbons produced by
the Fischer-Tropsch process ranges from CH, to solid
waxes. The boiling range of the individual products
varies with the reaction conditions and the catalyst.
‘Wax production is favored by increase in pressure and
by catalysts in the order of Co, Fe, Ru. .'The Ruhr-
chemie prepared soft, block, and hard waxes from the

_ medium-pressure synthesis produect, the fraction boiling
above 820° being divided by distillation in vacuo into
a residue boiling above 460° at 760 mm., which consti-
tuted the hard wax, and two distillates, from which
the soft and block waxes were obtained by sweating.
Similar Jow-melting waxes can be prepared from the
atmospherie pressure product. No data are available
for comparison of the Fischer-Tropsch waxes with
natural hydrocarbon waxes in respect of properties
such as solvent retentivity, tensile strength, solubility,
viscosity, ete. It is known, however. that the soft and
block waxes are closely similar to the corresponding
petroleum paraffin waxes. The value of the high-melt-
ing waxes is not so readily assessed, and from what is
known of their structure it is doubtful if they are ade-
quate substitutes for natural- waxes of high-imelting

--- . point and hardness. o ’

. See abis. 671, 675, 1334, 1335, 18352, 1336.
1181. GaLL, D, anp Harr,.C, C.." Production. of Fatty .

Fuel, vol. 27, No, 5, 1948, pp. 155-167. .
A study has been made. of the effects of temperature,.
time, .rate and distribution of -air stream, nature .and
- amount of catalyst, composition: of raw material,’and
recirculation of nonacidic products, on the reaction rate
and the yield and properties of the fatty acids obtained -

tions. of Fischer-Tropsch primary products, The rate
of ai ‘flow has a comparatively small effect on ‘the
reaction velocity although an optimum rate can be -
- -found. fIt is desirable to distribute the air stream
over the whole cross-sectional area of the reaction tube, -
but ‘inerease’in the fineness of ‘subdivision’ over-that
afforded by coarse, sintered glass has no favordblé -
. effect. The velocity of -oxidation increases-with in--
crease in the reaction temperature over the range 100°—
140°, but at the lower temperatures acids of higher
quality are obtained.’ Qptimum results-were obtained
by oxidizing a mixture of approximately equal propor-
. tions. of the saturated fraction.of boiling range 300°-
375°.and unsaponifiable material from a previous oxida-- -
- tion to a final Saponification number of 150, by passing ..
_ 16.5°1 of dir per 100 gm. raw material at'110°, in the
-'- presence of an oil-soluble Mn catalyst. Compounds of
;- Mn-are preferable to.those of Co, giving.a higher reac- -
‘tion veloeity and products of ‘good quality. -The'effi-
-ciency of the catalyst depends upon its solubility in the
- reaction mixture. By returning the-unsaponifiable ma-- _
terial formed to a subsequent.oxidation, it is possible . -
_.to obtain over 90% couversion- of wax to fatty acids,
- with the advantages of a higher reaction veldeity and..
a better quality C—C:o 2cids than are obtained when

conversion igpossible. The maximum space-time out-
put, of these acids is obtained by oxidizing a mixture of
approximately equal proportions of wax and recovered
unsaponifiable material. The acids in the range Ci—Cso

. give .good soaps, which, however, are unsuitable for

7 ;Acids by ‘the-Oxidation of Fischer-Tropsch. Waxes. .-

.. Stabilities.” It is concluded that there is a balance of

- precursors- of hydrocarbons’ in-the &y
by the liquid-phase oxidation of the high-boiling frac- -

:~slova'kin. Economieally, the facts appear to

7 - vol. 82,1938, p. §739.

. from coéal by the ‘Fischer process, the ‘Bergius hydro-

" "process yields.gasolines with 45-50 octane values; and
by special treatnient this can be.raised to 60-62. .-

Loppoiae. -
B N ; - poriiingirulU
wix is oxidized alone.. Using this technique a 50-70% . . Fischer-’l‘rops ch processes, - B

] 1135, "GA1L0, G. AND CORREFLI, R. - [Synthetic Produec

- plicata, 1928, p. 257; Chem. Abs, vol. 18, 1924, p. 2594.
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o e i arbonizatiol@sdrogenation,
. . e e e e el £ and oil shale.  Discusses cal SAREA . R
i b 1 t od ; siminary work is described on the Crﬂd‘q‘é‘é‘ 1‘)’\, distillation, and synthesis.
g:)o;lestk g]urposes because of the unpleasant odor left on; Pr:'able oils by 2 method similar to that us ¥
cin, : e -

i < bs. 2329,
ALL, ) ini such oils. Garcrx, M. Sce a

1131a. G. D., Gissox, E. J,, axp HaLyr, C. . Dig ;f;';ilhe for obtaining petmlem; é’tﬁ?“s%tge?ﬁ’fﬁxea hors 5. B, e abs. 565, 2 :de s

tribution of Alcohols in the Produets of the F;.isch 8- The vegetable oil is decoznp.m e roducts are o Gmm o (Garbon Momgom o

. f er. e presence of an alkaline earih, tone containing . FIN Ol Synthmesxs.] Neitronoe .

Tropsch Synthesis. Proc. Pure Applied Chem., 12ty th the vapor state over pumice S on! i ing Factor in Ol Synthesis  Neftron %,thggg,

Internat, Cong., Sept. 19515 Jour, Appl, Chem. (U, g+ led mt 550°-560° and the new products I{Iasseehy% e oL 13, 1928, pp. 536-558:

V o 7 H o o_ox; - s

Ko ot o y Feoige stone containing X[ ot Tt -%gmi‘f\se\l;nmtered D 4?0" . nthetic crude-oil processes.
mleohoes product obtasmes by TischerTropey 8 DU Caien out The 20 remuits AN Baviews sarious 5 ‘

- e D ke 5 ce ] o t o . X <
on accoun

iqui 1s and Other Prod-
v - Gagxer, F. H. Liquid Fue
of a Co catalyst has been examined. It was found that'- f neine action of the Silvapor. A gase 114,

1. Internat.Cong.Pure
a as O p ition uets From Petroleum and Coa 74 Jour.
n-primary alcohols constituted 40 wt. % of the organi¢ smulﬁ-%e]?clt of the following DEl‘cﬁnt“gg comsgo ;ltbo Appl. Chem., 11th Cong., _London’,_si\éls% ,1%‘;91 Abs..
liquid products and 92.4% of the total oxygenated oussgbtnined: CO: 42, heavy hs‘drticsazr Ongsyeﬁo'w seh Tnst. Petrol., vol. 33, 1947, pD.. 67 3 L i
produets. The proportions of acids and carbouy! com. 2 caturated hydrocarbons 43.4, H:], 53 was also re- © val.2, No. 2, August 1847, p. 6L. (scher-Tropsch
Dounds were, therefore, markedly lower than those re. 3“6‘;3 slightly fiuorescent, mobile t;&z ovipimal oil, an Development of hydrogenation and F;-.:ciell']~ Tt
ported to bie presént in an Fe-catalyst product of the brow ed with a yield of 60.65% of oleic. acid, rocesses has made all natural sources of h¥c N
hydrocol type. The proportion of MeOH present was. coveratic odor, 0.5% acidity, caleulated as'tro Sorivas pro patural gas, petroleum, coal, shale—av ail ?1 le
very low, EtOH was present in the largest proportion -* arom ifinble 0.46%. giving in large part nil  in per- DODK, oduction of liquid fuels, of all types of hydro. "
and the proportions of alcohols higher than PrOH de- SaponT h ANO,-HLSO, misture and 3‘181‘,‘1’;‘55' 900°— f°’h :Qprc . olefins, parafins and aromatics, am;‘ of
creased yith increasing G number, The proportion of h‘:&ue on fractional distillation: 45 -E—’-O ) 5293 car| tgeii’c ’ch-émicals. Application of the Fislc ue:]
PrOH was less than that of BuOH or AmOH so that g‘fw $17300°-850°, 205 ; tar residue 5%. - - . ’SI-‘;_ILIN}‘ process may lead, asin the case of m%‘?xfpor:
the O-xitg(zilberﬂdlstnbuno? cu(grecfor the alcohols showed ’ GALLOW. Ay, A, BE. Sce abs. 373, 374, 375. . o pr:)ductiﬂn of synthetic chemicals. The most ¥
a marked inflexion in the C:-Ci region, which is not :

v s, TP

ALATTHIAS, B. T., AND REMEIEA, J. )

us. G:It‘;rég (;rf.’ é{;g’r‘re C-r.\'stﬂls’ of- N;?ke} ﬁer::)tse. :
" ll?’;sgi:ol. Rev., vol, 79, 1950; pp. 891-392; Chem. Abs.,

. 44,1950, p. 8712, B ,
;?;t::re of 16:17 gm. borax glass, 6.4 gm. Fe:Os,

~.shown by the published distribution curve for the
* aleohols in the hydrocol product. From-a study of the
relatife rates of decomposition of a series of A-primary
aleohols at 150° in the presence of H, and a Co catalyst,
it was possible to plot a curve relating aleohol, stability

i Yetic fibers and
duets, .such as plasnc§, synt! 1 ; 2
ﬁlneﬁrgggts m;xde from synthetic duemlcals,‘ a}ectll):ézﬁ
derived t(; an increasing extent fl'omrh}dlo ‘
sources, : :

u. ctracti istillation. Ind. Chemist,
i Y 1143. . Extractive Disti la

:and C number.. This curve resembled the distribution. - and 3.0 gm. NiQ was heategom ft Egl.l'3235°°bhe;}§1_ ;thff,g ne 75100, o 23 re ! .

curve in showing a.low value for C;, a maximum at ¢ 10-12 hr and cooled == / fn Jetely. ' Crystals of - Discusses process in detail. may d aeid present in
and a marked inflexion in the C~Cy region, suggestin, nace was then turned off compiete:d. jes <0.5%, ' rating aleohols, aldehydes, ketones, ang acic p o ‘
that the individual _alcoho]s'are p'x'es‘em,in tfle S;Ethesii {quirFeO« “b to 2 mm. on & Side" mthnlsl#\g:ltn the. safura: " Fischer-Tropsch products. . Gives li,St of 15 re; "d'gox-l‘.
produets in proportions which are determined, at least were -obtained. X The (heleclt'nc ,20q i‘sotL: opy constant 114, Ganxgn, W. B, axp KINGAAY, FET 5

“in part, by their relative stabilities under the synthesis- . tion magnetization, fhe magnetic an X ) . A

conditions. . It is considered.that the alcohol distrib:

‘tion of Hydrogen and Carbon Monoxide on Oxide
tion curve is of a form which-would be predieted if the >

K, and . the complex  initial pex'xneapilifs' .weye
" ) : K Lo -

X 7 Gatalysts. - Nature, vol, 126, 1930, p. 8523 (_31'\‘em’. Abs,
- measured.’ e s Two S 1630, p. 5567, 3, 1 2

mechanism of aleoho! formation involved stepwise addi- 1137, Gaxorxy, A, [Analytical I-"‘““‘E“?f;ﬂ?. Sfes wo - - VEQ 2 ’co a’(korbed e i e

ion of methylene radieals to"lend of a gro ‘ing chain; ~New Methods for_the R ednetion_of . Ir 1 ) L o ads

erminated by a hydroxymethylene radieal, and if,the

. o1 : <ts was given -off-at 100°-120° but. after
e N Sonoxide and Their Relation to the Iron0ro. ¢y, catalysts was given ‘0
. survival of the alcohols was controlled by their: relative : )

. b cata-
» | Resources of Italy.] . Atti cong. nazl. chizd- - 5030 min. was readsorbed on the.surface of the ca
- and Fuel Re = e

56 - o, Abs. vol.-19. 1925,; - s ther . x
ind., 1924, VP 3'11'—319’ Chem ‘A T ’ R given off up to 850°, when H=? ,OTe(t‘g;:‘u{;sfalégelggggre
SR ASHE L for the reduction of Fe ore’.  Physically adsorbed gas It e the sriace §
o promisxlngnmettll;g dy;ro?m'ction of CO and direcg:f < it.can chemjcally combine with m
) i X mg ol A N B .
' ::gutc];?:: ll);‘ gh; 1§t_ter, particularly that' of Bourcou

.evidence in favor of the view that.

alcobols -are ‘the

nthesis; K

1132. GaLie, E. . [Motor Fuel From Czechoslovak Coal] -
. Montan. Rundschan, vol. 29, No. 6, 1937, pp. 1-7;
Petrol, Ztschr. vol. 33, No 10,1937, p. 4; Chem.

L G 57,1931, pp- 322-333;
Zehtralb., 1, 1987, p. 8902, . ... pel “Bourcoud process is described in d etta}liﬂg:dgfsetrgé - ‘gﬁifniﬁ";"iof%?‘%%%ls,‘ifi%s N pp_ - H’

Reviews the various piocesses for the production of disenssion of the physical c,heml?D 11;2 veloeity. of this— - ‘Heats. of .adsorption- and -adsoxptive capacity of He.
. motor fuels and the possibilities of their use in Czecho- reduction of Fe osides by- CO. city }

L ; favor the
. Bergius process over'the Fischer process. - R
.1138. [Chemical Possibilities for the Produe-
tion of Motor Fuels.] AMontan. Rundschau, vol. 30,
1938, No. 15, pp. 1-8; No. 16, bp. 1-4;-Chem. Abs;,

its kineti ori orption ranged from 25-10
" eetion of the .CO, of the square” root of its kinetic ~ ‘goserihed. The heats of adsorp 2

oute " o : . e o 00
Ao pf: hz Fﬁg;;mél'cial Benzines,] Neueste  ‘aithough the adsorptive capacity is much ereater in th
1138. GANSWINDT, &. L

Erfin. u.:

After a description of production of oil and gasoline

enation process and the synthesis of MeOH  from-

ralues of 80-90 can be olitained. .- The Fischer-Tropsch:

of Co oxide or of osmic acid.

[Production of Liquid Fuels by Chemi: -
Petrol. Ztschr,, vol. 84, No. 19,1938,

vol. 17, No.'9, 1940, pp. 45-46 , chegnf
Y1942, p, L7580 . L -
Discusses apparatu§’ 1 > LT LA T
1140, Gancra ¥ LasTRES, N. [Manufacture of Synthetic

‘ Y had
heating to about 100° of a catalyst that
?lst:x{g:egnHz at 2%",, there.occurred an evolution of Hz
“Which was followed by slow readsorption...

Reviews devélopment of the coal-hydrogenation and

", - GazLissor, M. See Abs. 2273,

i ; u, 1940, 34T PR < " e oL 301-207; Chem. Abs. vol. 22;
. ﬁm{lS, B:I;rii?;cfi?;offuéls +n Germany, Scotland, . [ -Soc. vol. 24, 1925, pp. 201- 9‘ e
eview of. .

-tion of Liquid Fuels.] Atti cong. nazl. chim. pura ap-- " and fogiand by vaTious preatments of coal, ligpite, tars, - 1928, 1'Jj 2099, i R L .

Ivsts. - On raising the temperatuxe further, no gas was. .

ey : . df;
=, Heat of Adsorption of. Hydrogen an L7
Iy developed process of Gandinl. The észirhoﬁl\ldnoxide on Zine and Chromium Oxide Cata- .

“and the newly ¢

7 L 2 -~ ;eatalysts were '
iven temperature . . 0 -on Zn0, Or:0s, and Zn0-Cr:Os catalysts e
' ,reductiown, andbthfe ﬁcetlignosf:;e aé‘. Srfs‘;u;e andpconcen- ’ amtgxs?lred by means.of a vacuum calorimeter previously
".are shown to be funcniol th )

Y . It et Aes: - by 5 lue being obtained for .

2 of tmpact, with the oxides; Of. - og) ‘per gni. smol,, the maximum value bews OFR T g -~
energy at the -moment of impac of the degreé L small quantities adsorbed. e
the absohite number of CO molecules, a1d 0 o .E,l;spjtiiroslf of 0O on ZnOis the same as that of Zn0-Cr:05""

fah: 1..37, 1920 (B Chim, et . This indicates th he effici o
Erfa 1‘.‘, vol.. o4, i DD b s . latter case... is ‘indicates : at the greater cxencs‘ :
ind., vol.:5, 1921, p. 4‘16, Chemv . Abs., vol. ‘151 1921, “‘of thé mixed catalyst is due to an enlargem'ent of the

A 1 . -

. B i t;l"
i f the catalyst, - Cr.0y and Zn0O-did not’,
: ' ' =% y - ' : - their :nternalH:a‘;'esé gtronglv as the mixed catalyst, but the
oke, details are given of high-pressure hydrogenatiq p.8203. - . sensirie; these  adsorb H: 2 i e ciaisa, bt e
‘and of the .Fischer-Tropsch gasoline syithesis. Gaso: ' /- Brief yeview of the different grades (ifvd'm ne, thelr | 0s adsorbed o e seﬁgégi;w“hom npertores
- line obtained by high-pressure hydrogenation -has oc- origin, and miethods of preparation, including i G0 8080 e mainly ads :
_-tane numbers of 70-75, and by special treatment cctane

. in- the presence- but’at 100° and over the adsorption was.. ...
“lytic reaction of Hs on CO or '0,!1"(‘30‘2 o PR greei'!:%‘;‘ls,eigllé?s’andfthé gas :co“ll)dA gn]}t,:i t;;et;e]]fi‘?g‘l'le(}:eglsn'> :
R i E . ively, by heatin =
Lo A N thetic Methanol, " -water and.CO: respectively, by. rate
1109, Ganz, - 8. M <][Ql}tg\i13“23ghe§15jgﬁd?(13. S:S.R:), 7 peratures. I? ﬂl;l,efilt’i‘%gfo?ga?ﬁ;gdggltgKi&sﬂglseatei' i
From Waste Gases. “Abs;, vol. 85, ‘},j"‘g ;:ﬁ:fl?:te‘g’ D om0 4 a type.of, Sl "

- i {eh Temperatuxes.
geni de x, R.R. Equilibria at High Temperatures
Petrolewm "Products.] Cuerpo__ de. Ingenicros 'nﬁ}lfreésn;‘;:e,m Iron-Ogygen—Carbon. Trans. Faraday -
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" Most of the experimental results dealing with this

System given in the literature were made below 1,000°,
Extrapolation to temperatures above 1,000° is Tery un-
certain. Experimental results are given covering the
temperature range 600°-1,300°.

GaARRISON, W. Sce abs, 2891,
1147. Gas Ace. Gasoline From Natural Gas. Vol, 97,

No. 3, 19486, p. 50.

Carthage Hydrocol, Inc., is proposing to build a plant
near Brownsville, Texas at a cost of approximately $14,-
000,000 fo manufacture gasoline from' natural -gas by
the Hydrocol process. The plant is being designed for
a capacity of processing approximately 60,000,000 cu.
ft. of gas per day with a caleulated production of 3,900
bbl. of gasoline and 1,100 bbl, of Diesel and other oils.
The participators are named. (See abs. 2777).

1148. —. Carthage Hydrocol ‘to Use Hidalgo

County Natural Gas. Vol. 98, No. 8, 1946, pp. 4, 46.

Most of the natural gas to be used in gasoline con-

version at the Carthage Hydrocol plant will be supplied
by fields in Hidalga County, Texas. Both the La Gloria. . -

Corp. and the Guif States Oil Co., stockholders in the
Hydrocol plant, own produection in these fields. Hydro-
. col is now negotiating a contract with the Brownsville
Navigation District for construction of the gasoline-

conversion plant. An estimated 55 miles of gas line wil ; g
S Of ga 1 ' obtained on_theé large-scalée plant and thé cost of

' transport the gas from the fields to the plant.

1149, . - Synthetic, Research. Vol. 98, No. S,
1946, p. 52. :

It is announced by J. A, Glen, Minister of Resources, -

of synthetic fuel processes. A sum of $50,000 has been
voted for a small-scale pilot plant in Ottawa to experi-
ment with sinthetic liquid fuel.” An official has been
- sent to Germany to investigate '

research board will be” set up to direct an overall pro-
eram of fuel research, - -

"1150. :Gas JOURNAL, Indirect Hydrogenation. \'oi.

received an order to supply the plant to produce the , -
mixture of CO.and H: (the “synthesis gas”) necessary

for this process.
the plant to produce in a’ sufficiently pure condition the

gases for .the Fischer Tropsch installation at Braun- .
.. kohle-Benzin: A.-G., Ruhland, for the Braunkohle- .

. . -Benzin A.-G., Berlin. The first section of theplant hasa..~
capacity of 900,000 cu. ft. of synthesis gas per hr,, which. 7!
corresponds to a.yearly production of 25,000 tons of i

primary produets. . The Koppers plant at Braunkohle-.
Benzin A.-G., was put into operation in April, 1936.~
Since then Koppers has:received a further order for.

the: extension of-this installation to ‘produce’ an’ addi-
tional 4,500,000 eu. ft. of synthesis gas per hr., for the
production of which 5 new units will be needed, All the
‘Braunkohle-Benzin A-G. units manufacture- the syn-:
' thgsis gases; from -brown-coal -briquets. : At another-
plant- ordered in- 1935 by the Rheinpreussen Com--
pany, Homberg, identification -of -the Koppers Co. -
with' the Fischer-Tropsch process has been carried a
stage farther.. ‘Originally the Koppers Co. had to pro- .
vide the synthesis gases only,.but .now.. the arrange-
‘ment has been -extended o ‘that Firma  Heinrich -

Koppers G.m.b.H., as general contractors, have charge

.of -the designing, and the supervision of the erection,.
and: starting of the whole of. the plant for the produe- .
tion of lquid power fuels.  This plant is-to. produce - °
30,000 tons of primary product per year, the raw ma-
terials being blast furnace coke: and-coke oven gas.:

The,p:oducts" wxll consist of motor jspirltﬁ(benzine),; :

BI‘APHY OF FISCHER-TROPSCH SYNTHESIS AND RELATED PROCESSES . ‘ g

- that Queensland has cheap, abundant supplies of coal
- of a wide range of types. Many high-class coking coalg

- 1152, Ga6- Uxp WasserracH: [Hrdrocarbon Synthesis ©

- The hydrocarbons. formed range from petrol to solid
" parafiin wax. the respective quantity being about 2 of
- petrol’and 34 of fuel and heavy oils.

HICEd | -+ Axl€ 1l . i -contemplates erection of a plant with an annual ca-
that Canada is giving serious attention to development . - 4 plant, i P ¢

. this plant is to find an outlet for the mag (presumably

nt v plants, and research .
will,/extend 'to all forms of hydrogenation.:.A fuel-:

- _Industrie. if the experiments with hydrogenation of -

215,

o 193(}, D. 482;. Colliery Guard;, vol, 153, 1936, 1).‘-119:
Koppers Co. is closely- identified ‘with the Fischer-

- Tropsch process. In 1935, the Koppers Co. of Essen -

_results..- | .

: ; : -4 commercial secale.
‘ This order: comprised. the Avhole of, ‘

- the presence of catalysts.  The reactions are: . .

~accompanied by a diminution in ‘volume.

. the temperature higher, alcohols and CH, are produced.
“: The ecopomie. importance .of this reaction is _evident.

-gas industry and not allowed to become a competitor

diesel o'il‘,msdft’ and iiai-d pafafﬁn wax, :;na "orilvs f“dr' the
production of domestic fats, and other chemical uses,

1251 . Queensland's Coal Resources. Vol. 261, :
1950, p. 103.

As a result of a preliminary survey, it is concludeq

are avajlable, There is a prima facia case for a
thorough investigation of the potentialities in develop-
ing an oil-from-coal industry, using one of the modern
variants-of the Fischer-Tropseh process. -

From Water Gas.] Vol 77, 1934, p. 798; Fuel

Economist, vol. 10, 1985, p. 759,

Ruhrchemie at Oberhausen-Holten is operating the
TFischer process in a plant of 1.000-ton per Fr. ¢apacity, .
The process works at atmospheric pressure and at a N
temperature of 190°—210° C. The gases used for the
synthesis are water gas or cracked coke oven gas, both
of which, are carefully purified. particularly from-
organie 8, in order to prevent the rapid deterioration
‘of the catalyst (Ni-Al-Mn precipitated-on kieselguhr).

No detailed in-
formation is as yet available with regard to the vield

operation. - If the process should prove ‘economical, -
-the Ruhrchemie - will ereet -an installation of .some -
magnitude. Likewise, the Colliery Victor at Rauxel

pacity of 25,000 tons of petrol. The primary object of

H:) not required in the synthetic NH, works _attached
to the colliery. The synthetic NH; works at Scholven,
belonging to the Prussian. State ‘Colliery, Rockling-
“hausen;~has the- same ~object in' view ‘but intends’ to
employ the hydrogenation process of the I. G. Farben-

coal now carried” out ‘at "Oppau Yield satisfactory

1153. Gas Woren, --Synthefic Methyl Alcohol. Vol. 82,
1925, n. 416, ’ ST
Synthetic production of MeOH is now successful on

[ In 1921 Patart and in 1922 ihe

Badische Anilin Co, patented the catalysis of. CO and-

‘Ha at high pressures and modeérate ‘temperatures .in

© (a) CO+2E=CH,O0H. .
) -CH;OH_+H::=‘CH.+H:O. -
- 77 (e) CH,OH~+CO=CH;~CO.

Reaction-'(a) is favored by high pressures, sinee it is
\ Reactions
(D) and (¢) are unaffected.by pressure, since there is
no change in. volume, but since they are.endothermic :
from left to right, they are favored by high tempera-
tures, - By keeping the temperature low the production

. Of CHLOH is favored. With a special saline catalyze
© 1'm*of CO and:2 of H: at 230 atm. and 220°-300°.C.
.will yield -1.836 kg. of CH:OH of remarkable; purity,

free from aldehydes -and  acetone. in an -apparatus:
similar to that used for synthesis of NHs, By raising-

1154, .Liquid Fuels and ‘the” Gas Yndustry. ;
Vol. 83, 1925, pp.-8-9 (Suppl.) ; Chem, .Abs,,vol. 20,
1926, p. 980. . . . RS :

 Liquid-fuel production s,hoiul‘d‘be Aful%en over by the”

in other hands. Synthetic NH: is cited as'a commereial
undertaking lost to the gas industry.. The production
of liqgid fuels from coal and water gas is discussed.

e

- 'workers in.the past.

1155. . Petrol Synthesis. Vol 103, 1933, p. 253.
2 more Fischer plants for the production of motor
fuel from water gas have been installed in Germany—
1 by the Ruhrchemie A.-G. at Oberhausen-Holten, the
other by the Klickner combine at Castrop-Rauxel.
The combined capacify is estimated at 23,000 tons of
gasoline per year. )

1156, . Progress in Coal Processing and
Byproduet Treatment. Vol. 103, Coking Sec., Sept. 5,
1936, p. 22,

Discusses recent Koppers activities in constructing
the plants at Brabag and Homberg (Rheinpreussen
Co.) for producing the syithesis gases for the Fischer-
Tropsch process.

1157. 0il and Petrol From Coal.
1944, pp. 487489, ] ‘
An editorial urging greater British development and

utilization of the Fischer-Tropsch process for the pro-

duction of liquid fuels from British coal. The point

js emphasized, based on the recent lecture by J. G.

King before the Junior Institution .of Engineers, that

Vol. 120,

the. logical development -is’ toward. combining coal’ .

carbonization with the Fischer-Tropseh synthesis, -
whereby only 3.45 tons of coal would be requived to-
produce 1 ton of primary product at a thermal efficiency
of 42% instead of the 25% usually auoted. B
1158. - =, " Reconstructed Rubrchemie Co. Vol. 127,

1947, p. 174. -~ : . o )

Nearly 5,000 workers are now employed in the Ruhr-
chemie works; only rarelyr has it employed as many -
r The. Nz plant is working with 3.
S-hr. shifts daily, and as scon as permission is granted
for.the processing of coal-H: the works will extend its
aetivities to produce synthetic gasoline and other prod-

- "uets such as a,lcorl}ql;,/ l}ﬂziireatﬁix;g ,o{il,_‘ favtty‘ gcids,' qnd .

- 11598 e

- stration plant at Louisiana, Mo., at theend of 2 25-day’,
- run.; R A e T

. 1160. GauGEr, A. W. . Gnsification of Solid an :
o ... Fuels. Plysical Chemistry and Technology of Fuels -

-detergents.. R Py S o
1159, .. Gas-Syntliesis  Denionstration” Plant.
Vol: 182, 1950, 'p. 654 -~ e o0

E " seripti s I3 B . - , B - E
General, brief description of the United States Bureau 1163, GavceR,” A, W., A%D-WRIGHT. C. O Coal as -

f Mines synthetic liquid- fuels demonstration plant. -.
- “American: Gas-Synthesis ‘Experiment.
Vol. 135, 1952, pp. 428—24, . . | '

. ‘Summary of a report of the second integrated plant
test at the Bureau of Mines Fischer-Tropsch demon-

- ..GAUDECHON, H. "Sée abs, 250;

.-21st Ann, Priestley Lectures, Pennsylyania-State Col-
"+ lege, State College, Pa;, 1947, pp. 65-84 ; Fuel, vol. 26,

No. 5, 1947, pp. 138~144, o - R
~Describes’ gas-making processes that depend upon’
heat and, those which involve reactions of hot G with

and synthesis gas. Discusses the thermodynamie data
“connected with these reactions and tlie phiysical chemis-
thereof. - ;Some results of commercial plant tests at
2il, \B." C.,” on-an O-blown_ gas. producer . utilizing -
nthracite ‘coal are presented.” Two new -gasificatio

.given detailed consideration.

ocesses of major interest, the Lurgi and the‘Winkle;‘*, RE

Interconversion' of S‘olid,ILiquid',‘f‘ and-
s, Physical:Chemistry and Technology

- of Fuels.” 2
State College, State College, Pa, 1947, pp. 43-63. .-
eneral procedure in the commercial hydrogenation

- an overall ‘thermal efficiency ‘of about ‘429, the
Ureau of Mines has recently demonstrated that-1
of gasoline can be produced on an improved plant

LITERATURE ABSTRACTS

* “inert ‘material for “catalyst support increases greatly -

..catalyst. capable: of standing anore. severe heat treat-

d Liquid -

team and -CO:, such as water gas, producer gas, oil,
< -another up to. 500° K,  The energy. of activatioh of °

21st Ann, Priestley Lectures, Pennsylvania

‘coal is described. . 'Whereas in Europe it required.
m 4-4.5 tons of coal ‘to ‘produce 1 ton of gasoline..

‘3 149

from 3.14 tons of coal at an overall thermal efficiency
of 36.4% compared to 28.9% for a typleal German plant.
The chemistry of coal hydrogenation and the effect of
various factors, such as coal composition, turbulence,
liquefaction, H adsorption, catalysts, etc., on the hy-
drogenation process are briefly reviewed. It has pre-
viously been indieated that the primary process in
hydrogenation is the formation of heavy oil, which is
later converted into lighter products and hydrocarbon
gases, but it is recently reported that the primary
product is asphalt. As to the charaeter of the products
formed, the subject is still exceedingly complex, but

 current studies of the middle oil are developing con-

siderable interest and probably will lead to products
of commercial value. The isolation of several poly-
nuclear aromatie-compounds of high molecular weight

-has already been reported. ‘The synthesis of MeOH

and other hydrocarhons from CO and H. is discussed at
some length and the thermodynamics and the mech-
anism of the processes set forth in detail. Considers .
commercial development of the synthetic oil processes
and their economic possibilities. E )
. — . Sce abs. 930.. o
1162. GATGER, A. W, axp Tavror, H: 8. Influénce of
Temperature Pressure and Supporting Material for
the Catalyst on the Adsorption of Gases by Nickel.
Jour. .Am. Chem. Soc.. vol. 45, 1923, pp. 920-928;
Chenn. Abs. vol. 17, 1923, p. 1913. . : :

* Isotherms of the absorption of H: on Ni, using N
as a reference gas, show that there exists a definite
saturation capaicity of Ni for H.. which depends on -
the temperature. A value of approximately 2,500 eal. -
per gm. mol. has been deduced from variation of the .
saturation pressure with temperature for the heat of
adsorption of H. on Ni, whereas by a diffevent method
Rideal. obtained a value of 12,000 ¢al. The use of an

the adsorptive -capacity per gm. of Ni-and vields a .

ment. . :

Related to the Liquid-Fuel Industry: Min, Cong.
©. Jour., vol. 30, No. 4, 1944, pp. 27-80; Chem. Abs., e

vol. 38, 1944, . 8446, - g . S

Brief descriptions of the Bergius, Fischer-Tropsch,
and- Pott-Broclie processes. - :
: 2888, 2889, 2890, S

" GAUKHMAN,-8. 8. 'See abs:

1164, GAUREALAN, S, S, AND ROITEE, V. A. - [Rolé of . &'

- Sorption of Nitrogen in the Mechanism of Ammeonia .,
Synthesis in the Presence of. Technical Iron Cata- .
- Iyst.] “Jour, Phys. Chemi. (U. S. 8: R.), vol. 11, 1938;"

pp. 569-577; Chem. Abs.'vol. 33, 1939, p. 4386.

Adsorption- of N; and H: on technical ecatalyst 340
(composition is. not discloSed) was- investigated at’ B
—184°-425° and ~184°-250°, respectively, at.a constant © - -
.pressure ‘of 435 mm. With H,, adefinite sorption -
_process was observed in the regiomr’below 250° K. and . -

the low-temperature -process- increased from 7,200 to . -
.10,680 cal. per mol, with increase of surface from 0.5
to 35 em®  One type:of N: sorption was observe
The energy of activation of ‘low-temperature adsor)
tion 'of N: was calculated to be-equal to 1,500 cal' per
mol. The difference in the catalytic activity of the pre-:.: ~ -
viously. described Fe-Mo cataylst cannot be explained:: . -

. by difference in the magnitude of ‘total surface, since.

the variation of the latter was inverse to the variation.. -
in the catalytic activity. The velocity of sorption -
.process in the presence of this catalyst increased with~
the increase of.the catalytic activity. The velocity of °
formation of N at 375° was near that of sorption )
‘of N: under the same conditions. - The energy of acti-. -
vation-of the synthesis was considerably ‘lower - than .

" that of the sorption of N.. “- i :




- ferent temperatures,

.- CO+H:04-2 H.+2 CO.
" mixture of CO, steam, Hi and-CQ. tends toward the -
Small quantitiés”
of formic acid. but no - formaldehyde, are. produced. .

_ These results are discussed with reference to the com- .- .
; position of voleanice zases, and attention is directed to- -
*‘the occurrence of formie'acid in celt'lin hot minéral -
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1165. - [Compamtx\e Characteristics of the Ad-
sorptive and Catalytic Properties of Variously Pre-
pared Synthetic Ammonia Iron Catalysts.] Jour.
Phys. Chem. (U. 8. 8. R.], vol. 13, 1939, pp. ;)93—099’
Chem. Abs. vol. 34, 1940, p. 1543.

Adsorption isotherms for H, and N: on 2 Fe eatalysts
promoted by 2% ALO; are given for temperatures 184°—
425°.. Physical adsorption was fonnd at 184°, 2 types
of activated adsorption at 230°-425° on the. sintered
catalyst only. For the NH; synthesis at 360°-385° the
catalytic activity of the sintered catalyst was pro-
portional to the activated adsorption.

1166, GAaUTIER, A, [Action of Carbon Monoxide on
Steam at Red Hent, and Action of Hydrogen on
Carbon Dioxide.] Bull. soc. chim., vol. 35, 1906, pp.
929-934 ; Compt. rend., vol. 142, 1906, pp. 1382-1387;
Jour. Soc. Chem. Ind. (London), vol. 25, 1906, p.
1145 ; Chem. Abs., vol. 1, 1906, p. 274.

Bqudouard "(see abs. 321) détermined the. ratio,

: COs, in-the equilibrium.between CO, steam, COs,
and Hg at dlfferent temperatures; and (Z)Halglo(sec abs.
COXH:

1310) degexmxned the coefficient, K= CO.XHE. at dif:

The .author shows that, when

a current of CO, mixed with a varying excess of steam,

- is-passed through a porcelain tube heated to 1,200°—

1,250°. C. at the rate of about 1 liter of the mixed gases
per hr,, or when a dry mixture of eqml volumes ‘of
€O:"and H. is similarly treated at 1,300,°
proceeds until the volume of H. is about double that of
CO. . The reactions correspond with the equations:
3C0+4-8 H.0=CO0+4H.0-+2 H.4+2C0:. - 3C0:+3 H.=
TUnder these conditions, any

composition, CO+H:0+2H: -2 CO:

springs.
1167, —[Renctions Between, Hydrogen and Car-
bon Monoxide and the.Effect of Steam on.Carbon
- Monoxide at Elevated Temperature.} Compt. rend.,

. vol. 150, 1910, pp. 1564-1568 ;' Bull. soc. chim., vol. 4,'
.. austenite increasing as C ‘increases.:

" 1910, pp. 765-768; Chem. Zentralb 1910, I1, p.
~Chem. Abs vol 6 1912, . 284
¢ 2251, 8048,

" Reduction of. CO by H:

202;
vol' 4, 1910, pp

The mutdal:reactions are limited and equilibrium is
reached at approximately 1,000°. The formation of CH,
ds'favored by a higher %, CH4 and by 4 greater velocity

to;prevent its splitting . off at red: ‘heat. Between 450° -
- and 650° traces of formol are formed: but disappear
On passing a mixture of 1 vol. CO angd .
. 6 vol. H: at a speed of 1 1. per hr.-through a porcelain
- tube héated to- 1,200, )
" ‘moval of the CO nnd CO: from the end gas, & mixture .
.of 99.8% H. and 0.2% .CH..
greater gas velocity,”98.659% X and 1.35% CH: were .
obtained,” The higher velocity thus appeurs to prevent
~decomposition of the :CHy formed. :

. 1168. GAUTIER,A AND CLAUSMAI\!\' P. [Actlon of Iron aration of fatty acids by adsorption on silica: -gel,” tv

again at 950°.

there was obtained, after re-

“and Its Oxides at Red Heat-on Carbon Monoxide.]
. Compt. rend., vol. 151, 1910, pp. 16-22; Chem. Zen-

. tralb., 1910, II . 129 Chem Abs., vol. 5 1911, p. 53 :

" Action of CO on Fe:yields G, carbides,’and CO..

the oxides are mixed With Fe, CO:, free G and several, .
_.carbides of which the most probable are -Fe,C and .
- . FesC—the former more easily attacked by H.SO—are
. formed.  The action of acids upon the carbides thus -

formed gave CH,, H:, and a small amouit of petroleum

N compounds. The action of steam at red heat upon the

carbides formed -as above was studied for its bearing

- TItis believed that the high pressures within the earth’s

. petroleum.

. Ha80,, it yields a mixture of CH, and H..
© at 100° it also yields OHj and H, but at 650° the CH,

. KOH, contained CQ,
_and N. (probably from the 'ur) 1.27%.

" with or without H.) has reacted with reducible oxides,

the reaction -
*+11170. GEBHARD, K.,

. tent ranging 0.06-1.75%

-~ cluded. . In.the metastable marterisite equi

“tensite consists of e-Fe and heynife (s-phase), whilé

. e"lns appl oximately at 400° )
_ resulting in.the formation of H.0, C, and some CH. i

"1171. GEHREE,

o Report on’ inspection of. the catalyst plan

.thesis installation ‘at Harnes. Proposals are‘made fqg
- the increase of the output and for. eliminatmg certaily;
 existing deficiencies.

At 1,300° and a 8 times

-medium-pregsure’ synthesis:
-basis the difference in the heats of wetting of alcol

" . Patent Applications I 72,811, 1Vd/120,-0.Z. 18570

on geological problems. There were formed at aOO"
600° and at §00°-900°: H,, 98.23 and 23.17; CH,, 1.77
and 3.44; CO, 0.00 and 63.10; and CQ, 0.00 and 8.33,

crust would also produce the cyclic hydrocarbons of ﬂ

1169. . [Action of Mistures of Carbon Monoxide
and Hydrogen or of Carbon Dioxide and Hydrogen
on the Oxides of Yron.] Compt. rend., vol. 151, 1910, -*

DD, 355-359; Chem, Abs,, vol. 5, 1911, p. 2605,

Finely divided Fe,O was heated for 11 hr. at 500°

in a mixture of 3 vol. of CO and 1 of H.. The product

is a mixture of C,.Fe0, and Fe,C. Boiled with dilute

With steam

disappears almost entirely, and CQO. takes its place. Fe
(coated on pumice) was lheated to 1,250° in a stream of *
2H.4-CO-; and the resulting gases, ! after washing with
23.26% ; H., 75.93% ; CH,, 0.16%;
Fe:Oz, heated
in a mixture of equal volumes of CQ 'and H: for 2 br,, -
yielded a product having properties similar to those
of vaseline and the simple selid hydroecarbons. . It is
suggested that CO in the depths of the earth (either

forming carbides, which later, at temperatures below -
red heat, reacted with steam and formed the hydro-
carbons issuing from the earth in voleanic- regions or -
deposited as petrolevm. S .
Hax, , H., AND SCHRADER, A,
[Martensite Svstem] &rch Eisenhiittenw., vol. 2, 4
1929, pp. 763-771; Chem. Abs;, vol.'23, 1929, p. 3648,
Thermal and- plwtomlcrogmplnc investigation of
_Inartensite, using electrolytic Fe and-steels with G con-
. “The heterogeneity” of mar-j
tensite is. est-lbhqhed, as:well as the e\ittence of a 24>
metastable system of. Fe-C alloys. - Photomicrographs
-and a phase diagram' of ‘the martensite <v<tem are in-
rium only.
-Fe ‘oceurs up to about 0.1% .C. 0.1-.37% G, mar,

0.37-0.9% C, heynite and hardenite (y-phase) are the
constituents of martensite. . With more than' 0.9% C;

‘a quenched steel ‘contains hardenite and austenite, the?

If the steel con:

tains-more than 1.1%-C, the n-phase crystallizes from

the y-Fe immediately. - If the equilibrium is not com-

letely established, hardened steel contains austenite
C,

than 0:9% C:

<, AKD SCKUFF, — [Catalyst Plant
and Synthesis Thstallation at Harnes.] -FIAT Reel
: K=29, frames 7005-7028; 1938; ‘PB 70,218 " -

1172, GEYSELER, . Separatlon of ‘Alcohols From'l‘ efr:
Mixtures ‘With. Hydrocarbons; = Sciéntifie; Contri
11, ‘Laboratory, Merseburg ‘Ammonia Plant, Apt
1943; Office Publication Board Rept., PB 870, 2 TR}

Following ‘the work of H. P. Kaufmann on the’ £

tempts were made to separate - the mixture of ‘alcoligls]
and hydrocarbons ‘arising from  the Flscher-TIOPS“h :
Thé method has for:#

- . oceur smoothly, the Co:C.formed was still capable of
- reduetion:-without diffienlty to metallie- Co, so that the.....
- Incompletely hydrogenated vodyects after separation. .-
The com- ~
plete hydrogenation to alcohol could then be carried
- out-smoothly and without 10ss with the sulfide catalyst’ °

adsorbed on the gel. The alcohol is then recovered by
being displaced by a highly polar lquid such as MeOH,

EtOH, acetone, diethylether, ete., which likewise pref- -

erably remains attached to the vel The gel is then

regenerated by being treated mth an excess (1:1,000)

of hot gas (N, CO:) at 150°. The process works best

at room tempemture and with a highly porous granular

gel of 0.5~1 mm: size. The adsorption of the gel for
nlcohols embraces the whole range from C; to C. and
higher and becomes somewhat selective as the chains
lengthen.

1173. GEMASSMER, —. Semiworks Experiments on the
Oxo Process. Office Publieation Board Rept., PB 853,
1942, 5 pp.

Qxo process was developed on pilot-plant scale ac-
cording to the Maische procedure aided by the Fischer-
synthesis eatalyst. Describes plant, olefin product,
catalyst, and gases.

1174. . Application. of the Oxo Reqetmn to Ole-
-finic Mineral Oil Products. . Scientific Confrib. §, Lab-
oratory, Merseburg Ammonia Plant, April 1943 ; Oﬂrce
Publication Board Rept., PB 867, 1'p.

Possibility -of using olefin products from v*mou=
sources in the Oxo-reaction was investigated. - Most of
the materials used required no plelumn'u y refining.
Somewhat higher temperature was required than with

also somewhat less (about 509¢)  than was to be ex-
pected -from analysis of the samples. Hydrogenation
was influenced by the S content and the hoxlmg range

. of the oils; the highér boiling fractions hydlogenntmv e
In those products, with which -

the most entxschtomlv
hydrogenation of the intermediate aldehydes -did not

of the catalyst were entirely free of metal,

at remarkably Jow témperatures. . The alcoliols, recov-
ered either by distillation or by esterification with boric
acid, are water clear or pale \-ellow liquids of a pleas-

and a remmhablv high density due apparently to the
eyelic structure;  Chemically they behave similarly to
other_alcohols, The aleohol sulfates are .good deter:
gents, and their high solubility makes possible the us
of members as high as Cw for the above purpose,

the U.

S: R.} Vol 122, N

olefins from the Fischer synthesis and-conversion was -

ing, weakly aromatic odor having a low melting point -

1175, GENIE crvxi. [Underground Gasification of Coals
9,1945; pp: 66-68. ~ -
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Survey of the production of synthetie fuels according

. to Bergxm and Fr:cher-Tropmh syntheses, and their

. 1178. GZERASIMOY,

development in important countries.

Gerarp, F. W. Sce abs. 2769. .
Y. [Activities of Components of
Austenite,] Acta physicochim. U. 8. 8. R., vol. 18,
1943, pp. 275209 ; Chem. Abs., vol. 3§, 1944, p. 5717.

Thermodynamic method is given for the calculation

- of the activities and free energies of a binary solution

from the gas-solution equilibrium constants, The ac-
tivities of the components Fe-C and Fe-Fe;C at 800°-

1,100° are calculated on the basis of the equilibrium
constunts between austenite and CO.+CO. The values
of K, at 800°, 850°, and 900° K. are, respectively, 268.8
N-, 510 N and 962 N., where N: is the mole fraction of
C in austenite. Smce this menns that the aetivity

" coefficient is practically unity, dustenite can be consid-

ered a regular solation of a regular modification of car-
bide Fe:C(r) in y-ferrite at $00°-1,100°. The free
energy of formation of cementiteis small and positive.

¢ .The integral heats of solution 6f carbide and the solu-

bilities of a

“regular” carbide: modification in Fe are
given as: FesC(B) in Fe(y), 10,243 cal.;

Fe,C(8) in

a saturated solution, 5,000-7,000 cal. - This latter modi- - .

fication is found to be less stable than cementitée. The

. results indicate that the data of Bramley and Lord
" . (see abs. 830) -are prolnblv utmted by some soxt of

1179. Gernes, —.

Gives gener a1 teview of the methods followed in Rus- -

(Sce abs. 1, 1628, 3698).

Specific uses can be produced as; for example, for the
thesis “of “WNH; or hsdlocarbons by . the . Fischer

~thls way is about .14 that of the producer gas, and the

as, plant o
ENIN, ‘G [Fluxdizntxon.] L’Industrie chmn
ue, vol.-38, June and July 1951, pp. 157-163,'185-191.
istory, theory and applications of ﬂmdlzation are

and bydrocarbons. - Tlie process is covered by Ger!

0, 3008
173,795, 1V-d/120, 0.Z.. 13,831 - The aleobol-hydits
carbon mixture is mixed thoroughly with the act¥f]
gel, which is then washed with o low.boiling hydresd
carbon (petroleum ether, benziné, ligroin, benzol ﬂv
remove the adsorbed hvdrocnrbon, leaving the aleon% ¥

d gasification of coal, the manufacture of active G,
d the classifying and drying of solid pmhcles are
Iewed. 34 refs, are given.

32,1938, p. 7241,

.The operation may - be .
‘80.varied that dxffelent types of .gases for different. -

opsch process. The ‘average cost of-gas produced i’

CO8E: of plant therefore: about 60—70% of the cost of

tdiscussed, : Tts application to the petroleum industry, .7
30 the Fischer-Tropsch synthesis process, the catalytic . * -
anufacture of phthalic anhydride; the calcination -of
§ (llmeStone, the reduction of minerals, the carbonization .

- from 50° up to 300°.

" is normnl.

systematic error.

- [Preparation of Water Gas From
Brown Coal in the Pintsch-Hillebrand Generator.] -~
‘Braunkohle,. vol. 34, 1933, pp. -193-197, 216—219; .
Chem. Abs., vol 80, 1936 p- 57627 :
Describes new process using bnquets and opemtinfr

continuously without Q.. The process -is particularly

suitable for producing. synthesis-gas for the Fischer-

Tropsch- benzine-synthesis.. By.utilizing the end gas

. from ‘the benzine synthesis, ‘for henating. the generator
_ and with a briquet ¢ost of 8 RN per ton the benzme can,

be produced for 8.3 pf: per kg.

1180. GERLACH, W., AND YON RE\\EWKA\(PFF, J. 0 [Mng-
netic Properties of Nickel Supersaturated ‘With Car-
bon.] Naturwissenschaften, vol.” 31, 1943, p. 96;.
Chem. Abs., vol. 37, 1943, p. 4999, -~ ~
Anomalous decrease of aatm-abon ma"netxzat:on

with increasing: temperature in Ni supersnturated with
"'Q is,restricted to the tempemture range of room tem-"
- The -coercive -force- decreases nor- "'
“mally between —-"00 ‘and +50°,'and remains constant - .
In this range no saturation is .

perature .<300°,

reached, even -at ‘8,000 -oersteds. : Numerous Curie

pomts are in this range.. The 9 .remanence increases’ ..’

under- 0°. 'This ‘behavior is- attributed to ‘the facts”

" that the alloy is a definite ferromagnetic ‘substance of - -

' a’Curie temperature about 50° plus.a number: of ferro-:

"~ .magnetic’ Ni~C. alloys of decreasing or -indefinite Cc .
" content, ‘and that C.separates and’ the alloy gradually.

approaches pure Ni with gradual rise of the Curie.
temperature and hardening. “After sepnration of all

" the C the normal character reappears. * After anneahng

"at’600°, the temperature curve: of magnetlc saturahon'

1181, [Magnetlc Studxes Wxth Nxckel—Carbon

- -203; Chem. Abs,, vol. 87, 1943, p. 6507.

high fields, remanence, and’ coercive force as functions -

- of temperature from —196° to. 400° for- Ni super- -
C in Ni is precipitated by heating ~

saturated with C..

. .at-600° leaving a material having. the normal char- -

177, GEORGES,. P. [Substxtute Liquid Fuels] Jour.‘ '
-Usines gaz, vol. 62, 1938, pp. 103—112, Chem Abs vol.

‘ ‘acteustlcs of Ni (abs.. 1180).

~ Gerwes, A-C. See abs. 2577.' o
GERSTEN, E. - See abs. 2924, 2925, 2926.
. GHOSE, J. C. ' See abs. 460, 461, 462.

Alloys.]. Ztschr: Elektrochem., vol. 49, 1943 pD.200~ - .

Curves are given for magnetization in low and i oo
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1182. GrosH, J. C, AND BASAK, N. G. Chromiuvm
Oxide as Catalyst Promoter for Fischer-Tropsch
Synthesis at Medium Pressures.. Petroleum, vol. 11,
June 1948, pp. 131-182, 146; Chem. Abs., vol. 42,
1948, p. 5643.

Incorporation of Cr.0. and Ce,0; with a Co-Cu—
ThO-kieselguhr catalyst, which has been claimed to
have goed activity, improves its quality in various re-
spects. The catalyst, besides being reducible at lower
temperature (237°-240°), functions steadily and yields,
with cheap water gas at a pressure of § atm. and 205°,
160 gm. of hydrocarbons per m.* of nornial water gas.
The space velocity is 570-600 cc. per hr. per ce, of cata-
lyst in a 1-stage operation. Therefore, the synthesis of
hydrocarbons by the Fischer-Tropsch process may be
economically improved by the use of this'catalyst.
1183. GHosH, J. C,, AND CEAKRAVARTY, J. N.. Dehydro-

genation of Methanol and Formaldehyrde With Copper

" as Catalyst. A Study of the Conditions of the
Equilibrium in the System: HCHO=CO+4H..
Quart. Jour. Indian Chem. Soc., vol. 2, 1925, pp. 142~

. 149 ; Chem. Abs., vol. 20, 1926, p. 860. -
Equilibrium - of the rection CH.0H=HCHOJ-H.(I)

and HCHO = CO4-H:(I1) were determined by a statie

method with Cu-pumice catalyst. For (I).the value
° found for K, at 155° was 0.37 and at 205°, 0.65; these
values differ widely from those caleulated by a 'Nernst-
-type equation. For (II). the values of K, from 155°
to 340° (ranging from 0.032-2.20) were represented
fairly well by the equation : logwK,=-.(11,800/4.571T)

+1.75 logI'—0.00174-0.3. < L

1184, GHOsH, J. C., ANp CHARRAvARTY, K. M. Cata-
Iytic Preparation of a Gas Rich.in Methane From a

~ Mixture of Water Gas-and Steam. -Proc.- Indian Sci.

Cong., 15th Cang., 1923, DD 148149 ;-Chem, Abs,; vol. *

25, 1931, p. 2535,

"~ . .The authors have m'-eviou-sly shown that a éas mix- .

:. ‘ture containing CO-and H..1 : -1 by vol. can be made
to yield a fuel gas‘containing over 25% CH, if passed
over. suitable catalysts at temperatures 350°—450°.
The efficiency -and life -of -certain catalysts have now
been increased very considerably by introducing steain.

in- suitable proportions in-the reacting gas.mixture,

The following reactions take place simultaneously on
. the' eatalyst surface: ~/(1) ~2C0-CO0:4+C: .(2)
»C+H0-CO+-Hy; - (3).. CO--8HoCH,H.0; - .(4)

. 2C04-2H:»CH+CO.. - It"is seen from (1) and (2)

that CO reacts with steam, giving CO. and H.. The
H. so produced increases the ratio of H: to CO in

... the reacting gases'and prolongs the life of the catalyst . .

- - by preventing deposition of C. Catalysts (not meén-

tioned) have been found which so regulate the rates - -

_.of the reaction given sbove that the resulting. fuel
B %&Efs, after removal of CO:, contain more than 50%;

.. 1185. GRosE, J. G, Axp SAstaY, S..L.. Chromium

’;Oxide - as Promoter- in" Catalysts, for the Fischer-
ri,:'l.'l‘ropsch Synthesis. - Nature, vol. 156, 1945, p. 506 ;.

= yol. 40, 1946, p. 1088. ) I
o E‘,c'_onomics of ‘synthesis. .of . hydrocarbous by.”the

i

place of enriched synthesis gas, and (3) medium pres-
sures - instead ..of ' atmospheric ~pressures. -.A - cheap
Fe-Cu catalyst prepared by Ghosh dnd Sén‘gave 86 gm.
of, hydrocarbons/m.* of gas and has since been . de-.

. veloped by Japanese -investigators, ' The fact that
©r:0; possesses very high adsorption for H at 200° has
been taken .advantage of in preparing a catalyst (Co

.. 34%, Cu 4, ThO: 2.3, Ce.0; 0.24, Cr:0; 4.6, remainder

. kieselguhr) which hnslbeen found to. be remarkably
steady, and yields, with water gas at a pressure of'5 -

BIBLIOGRAPHY OF FISCHER-TROPSCH SYNTHESIS AND RELATED PROCESSES

Fuel -4bs., No. 5107, November 1945;. Chem. Abs,, -~

" Fischer-Tropsch process may be improved by using (1)
cheaper’ catalytic material; (2) water gas as such in =

atm. and 205°, 160 gm. of liquid hydrocarbons/m*
with a space velocity of 600 ce./br./ce. of catalyst.

- 1186. GuosH, J. C., AND SEN, S. Synthesis of Higher
Paraffins ¥rom Water Gas. Use of Promoters for ..
Activating Iron-Copper Catalyst. Jour. Indian -
Chem. Soc., vol. 12, 1935, pp. 53-62 ; Brennstoff-Chem.
vol. 18, 1937, p. 161 ; Chem. Zentralb,, 1933, I, p. 3496-:
Chem. Abs., vol. 29, 1935, p. 3903. -
Investigation of possibility of activating an Fe-Cu

catalyst by addition of Ni alone or by the simultane- |
ous addition of Ni, Ce and Th. .The catalyst was pre- -
pared from the nitrate and deposited on dsbestos at ag
low a temperature as possible and subsequently im.
pregnating with 05% K:CO,. 'The asbestos was one
half the amount of Fe and Cu. _The effect of 1 and

2%_of Ni and Ni, Ce and Th in the ratio of 8.03 : 0.13:

0.95 on the Fe-Cu (4 : 1) catalyst was determined.
over a 14-hr. reaction period at 263° and a velocity of

. 065 L/hr. The yields of liquid hydrocarbons/m.? of

water gas were respectively 30, 45, and 80 gm. . R R

1187, GuosH. J. C., Basag, N. G.. axp Bapamr, G. N,
Nickel-Thorin-Kieselgulr Catalyst for the Fischer.
Tropsch Reaction. “I. Current Sei., vol. 16, 1947,
pp. -318-819, ‘353 : British Abs. 1948,°B, I, p.  100;
1949, B, I, p. 141. . o
Catalyst prepared by precipitation of Ni and Th -

.carbonates on kieselguhr. by addition of NHHCOQ, to.a.

‘solution of the nitrates in presence of excess of CQ;,. -

and subsequent reduction in H, first at 500° and-then -3}

~at 300°-350° (for 6 hr. in each ¢ase), gave 147.5 gm. =

»-h_\:drocarbons; other than CH./m.’ . of synthesis--gas

with a space velocity of:0.90 1./hr./gni. of Ni. : .-

1188, . . -Nickel-Thoria-Kieselguhr- (100 : 18 :

.2 77100) Catalyst for the Fischer-Tropsch Reaction. ” 1L -4

_ Current Sci., yol. 16; 1947, p. 858 ritish Abs.; 1949,

B, II, p. 141; Chem. Abs., vol. 43, 1949, p. 3167.. .,

By the use-of water gas (CO- + H. 1) instead

.-of Hx-enriched synthesis gas (CO : H.==1 }: 2), it has
been found 'that ' this_ eatalyst gives ~(a) yields of
‘hydrocarbons comparable with those produced from

yothesis gas.. (D) gaseous preponderating over liquid
ydrocarbons, and (c) lower yields.of CH, which re-
main almost constant with increasihg space “velocity.

. --The experiments were carried out at 195° .and 1 atm

-and a maximum yield (125 gm./m® of gas) was ob:

tained with .2 ‘space velocity of 0.9 1./, of Ni.. . The

-catalyst used is described in abs: 1187.% . .0

.1189..GHOSH. J. C., BAsAK, N. G. p VEXKATESAN, C.
Nicke}'Thoria-Kieselguhr (100:18:100) Catalyst for

5 %hI%F(‘;lschen-tTgopsch 1S_\;lnsthess)i. at Medium Pressure.

. Current_Sei., vol, 1947, p.. 877; . “Abs.,

Vol 43,1949, 1. 8i67. . oL 8713 Chem. ‘Abs

s with synthesis gas, as well as wateé

gﬂs,;,the best reaction takes place at 205°, - When syn-

.. -thesis gas.isused. the yield of OH, is high.' ‘With water.

.~ gas the yield of CH: goes down with a_corresponding-:

" increase of gaseous and liquid hydrocarbons. . ~

-+ 1180, GHosH, J..C.; CHAKRAVARTY, K. M.,"AND BAKSHT,

-. J. B, [Catalytic Formation® of Methane From Car

bon Dioxide and Hydrogen: Simultaneous Accelers
tion of the Water, Gas and - Armstrong-Hilditch

Reactions,) . Ztschr. Elektrochem., v ) I

T75-779; Chem. Abs.; vol. 26, 1932, p, 3

. Catalysts I,-II and III were prepared respectively

‘., by impregnating pumice with nitrate solutions, drying

in air at 110°, then heating for 16 hf. at 300° in pure
"'H, The weights of catalyst used were 0.6440, 0.7100

.7 0.6565 gm., the densities after reduction 0.4155, 0.4438,
=+ 0.4646, 9 Ni 8.882, 8.433; 8.030, % Ce —, 0.0687,.0.1308,
" % Th —, 4.978; 9.479, sind % pumice 91.11, 86.52, 82.37

... different pressure§ at:a given témperature.
" gults suggested w=kP/V" as the ewpirical relation be-
. fween the rate of adsorption. the pressure and the

- and increased -it. at higher temperatures.

were admitted at constant velocity. With catalyst I,

reactions (1) CO+H.=C-+H.0 and (2) CO.+2He=
C+2H:0 did not take part because no free C was
deposited in disagreement with Randall and Gerbard
(see abs. 2769). Catalyst I lost its CHy-forming prop-
erties with nse but was still capable of promoting the
water-gas reaction. Catalysts II and III showed no
joss of CHiforming properties. After 180 1. had
passed, I mave 32.02% CO., 9.63%: CO. 25.58% CHi,
99595 H:, 10.23% H.0 from 44.48% CO. 4448% H:. and
11.03% H-0. II gave after 190 1., 36.19% CO. 543%

.CO, 30.12% CH,, 17.38%. H.. 10.78% H.O from 44.78%

CO, 44.78% H: and 10.46% H:O. )

1191, [Simultaneous Determination of th
Equilibrium Constants of the Reactions CO+H:0 =
CO:+H:; 2C0+2H, = C0:4CH;; CO++-3H.= CH.+-
H.0; CO:+4H.= CH,+2H.0 by Using - Activated
Nijckel Catalysts.] . Ztschr. anorg. Chem., vol. 217,
1934, pp. 277-288 ; Chem, Abs., vol. 28, 1934, p. 6613,
‘Experimental arrangement was similar to that pre-

viously described (see abs. 1190} but the gas mixture
was passed much more slowly over the Ni-ThO.~CeO:
catalyst to insure that the temperature of the gases
should be the same -as that of the furnace.  The.re-
quired equilibritim constants were determined Jat
temperatures £00°—490°, ’ A :

1192, GmosH, J. C, SasTry, M. V. C., axp Kiny, K. A,
Adsorption of Hydrogen and Carbon Monoxide and
Their Mixtures- on Fischer-Tropsch Catalysts. I
and II. Current Sei., vol. 15, 1946, pp. 282-283;

_ Chem. Abs,, vol, 41, 1947, p. 1907~ o )
Adsorption of ¥:'and CO, both as pure gases and as

mixtures, was studied on a’catalyst of the- following

composition: Co 342, Cu 4.08, ThO; 2.33, Ce:0s 0.24%

on kieselgubr.” In mixtures the presence of 1 gas pro-

- moted the adsorption of the other, even at temper:‘ktu.res
considerably below those where the-velocity of reaction =

becomes perceptible. The inerease of adsorption with
H. was_conspicuous, even at 25°; The adsorption was
measured volumetrically and is tabulated-in-terms of

' the volume adsorbed by 9.41 gm. of catalyst from the .

pure gas from1:1, 1:2, and 2: 1 mistures of H.-and

..CO'at temperatures up to 178°. The logs of the values
-+ for the rate of sdsorption at constant pressure when
- plotted against the logs of the'corresponding volumes

adsorbed, -gave straight lines that were parallel- for
The . re-

amount of adsorption, where n="Trate of adsorption in

I are constants.

. ece./min., P=pressure, V=volume adsorbed, and . and

[onoxide on Iischer-Tropsch Catalysts. Re-
,:yol. 8, 1950, p. 584. : I P

Previously (s abs. 1182) it was found that of g * .

‘Fischer-Tropsch- catalyst (A ) -containing 34% Co, 4%
Cu, 2.33% ThO:, 0.24% Ce:0x and the rest kieselguhr,
~the adsorption-of H, from 1 CO:1 H:and 1 CO:2 H:

below 76 cm., was greater than from pure gas at
equivalent pressures. At the same time, there was a
suppression of CO adsorption from the mixtures. -The
addition”of 4% Cr:0; to (A) (see abs. 1182) ‘caused ™

-adsorption of pure CO at all the temperatures studied
(25°-97°) but suppressed that of pure H. up to 76°
The: ad-
-sorption-of CO at higher partial pressures was found

mixture, while the reverse was true of H: adsorption.

. Cnrrent Sel., vol. 19,1950, p. 342. ‘Chem. Abs.: vol. -

. Mixed Adsorption ‘of Hydrogen and Car- '

O gm. at 37 cm. pressure.
..-at204°. ' .

ixtures, at temperatures 25°-97° and mixed ‘pressures 7

. marked improvement in ‘the yield of gasoline and .-
facilitated the use of water gas (1 CO:1 B:) without .
the usual enrichment of-H.... It.also increased. the

. 1o be greater from the 1 CO:2 H, than from the 1:1 -

That is, adsorption of either gas was greater f:om‘ that -
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mixture in which its concentration was lower. On
both catalysts it was observed that the adsorption of
each constituent began to increase at much lower tem-
peratures in presence of the other gas than in its
absence. These facts point to the possibility of pro-
gressive formation ‘of a CO-H complex on the surface
of the catalyst. If the simultaneous adsorptions of the
constituent gases were plotted against each other the
“jsotherms” so obtained tended to become linear at the
higher temperatures, and for every 2 cc. increase in COQ
adsorption that of H. increased by nearly 1 cc. - This
again supports CO-H complex formation. It there-
fore appears that the chemisorbed CO-H complex,
rather than the Co carbide, may be the intermediate in.
Fischer-Tropsch synthesis by catalyst (B) Cr:0s4- (M)
1193a. Adsorption of Hydrogen and Carbon
‘Monoxide and Their Mixtures by Cobalt Fischer-
Tropsch Catalysts, Ind. Eng. Chem, vol. 44, 1952,
pp. 2,463-2,470. :
In order to gain. an insight into the nature of the
reactive substrate in Fischer-Tropsch synthesis. the
adsorption of H:and CO was studied at various tem-
peratures from the pure gases as well as from their
mixtures on 2 Co catalysts, 1 of which contained Cr:0s

. as a promoter. Both gases underwent activated adsorp- .
tion at fairly low temperatures.. Cr.:0; enhanced the .. . .
.amounts-and rates of adsorption of both, lowered their

activation energies of adsorption, and thus acted as a
promoter. . ~Experiments were . conducted .- with'

1C0-+1H.: and 1CO--2H. mixtures, using a thermal " -

conduetivity meter for analysis: The adsorption of

_each constitient was found to be-markedly influenced

- by the: presence of the other.  Kinetic studies revealed
-that the high initial adsorption ‘of H. was followed by

_“a partial replacement of adsorbed-H, by CO. Near the - °
minimum temperature of appreciable reaction, the con- " :

current adsorptions of CO and H: increased with ‘the

- partial pressures in thé ratio of 2CO: 1H... The obser- :\ -

vations reported in this paper point to the formarien

of chemisorbed CO—H. complexes as 1 of the lst steps .° . |

in the transformation of the substrate.. The results are

viously reported on these catalysts. .

also in correlation with reaction-performance data pre-—

1194, GmosH, J. O;, SasTRY, M. V. C,,.AND VEDARAMAN, ‘
o+ 8.  Adsorption Studies on Methanol-Synthesis Cata- - .

ysts.: 1. “Adsorption: of - Carbon "Monoxide and:
Hydrogen on Zine Oxide-Chromium. Oxide Mixture, -

45,1951, p.-7406. -

Temperature range studied was.50°—200° for CO and :
The adsorption isobars of .CO at. = - |
“pressures below 1 atm. show 2 maxima, at 52° and at
“178°. The activation energy. is.5-8.5 keal,, and the heat”: -
is 6 kecal. for 0.9 cc, adsorption/gm: - For H., activated -
adsorption is observed at the lowest témperature; the = .~
“heat is 10 keal. -for 1.80 cc..adsorption/gm. and the: -
energy of activation is 8.5 keal.:for:1.19 ce. adsorption/ -
The maximum adsorption.is’:

up to 250° for H.,

", -Gmsox, B.J.. See abs. 181a, .
"' GIESEN, —. 'Sce abs. 3708;.8704.
‘GIESSEN, A. See abs. 407..

. 1185. Grevonn, A. P, RoCK, S. M., AND COMAFORD, D. J...

Oxygenated Derivatives.

Anal. Chen.,, vol. 21, No. 9,
1949, pp. 1026-1032. - : ) -

.. Mass-spectrometer analysis of aleohols or mixtures of:” -
oxygenated ‘compounds- containing them' has been dif:- .-

“ fieult because of strong sorption tendencies ‘of these

- materials.” In an examination-of the erratic behavior.

. of the alcohol spectra, it was found possible to mini-- |

‘mize the effect of these difficulties by minor changes

." in the mass-spectrometer sample inlet system sufficient

to permit analysis of synthetic mixtures of oxrgenated

Mass-Spectrometer- -Analysis-of Alcohols and Other. -
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compounds. It is shown by alternate analyses of know) ' . ) o e s
mixtures widely varving in concentration of ]321]1‘11:1?1‘;13 mﬁg}nﬁgm‘“‘“‘"’ C. [Gasoline Substitutes] Jour, .| 1207- Goomiy; C. 8§, axp THORFION, D. I. Low-Tem- 1212, ———. Petroleum Chemicals Reviewed. Pe-
eavy alcohols that the different materials can be sepa- 233+ Ché':;, :;01. 61, 1937, pp. 170-175, 196-202, 229 | = perafure Carhonization of Coal Produced Most of trol. Times, vol. 52, Nov. 19, 1948, p. 1015;.
;astaex(‘il 1112e the mixture spectra and that any effect of - Pre; . . Abs., vol. 31, 1937, p. 5337, . Japs' ssn'shenj’: Oi})._ Pst_rol. pr(_;’cefsmg, vol. 3, 19451, ! Probable future development and expnnsion of petro-
yois oIfJ aUD?tltla succeeding one is insignificant. Anal- = tjon ﬁneé' thate_of development of the coal hydrogena. . pp. 121-122, 1-’1)—1-9, 127, 130-131; Chem. Abs, vol. leum chemicals are reviewed. Present trends indicate
b synthetic mixture of the 4 butanol isomers | Fischer-Tropsch processes is comprehensively | 42, 1048, p. 9112. that the period of cheap chemical raw materials has
ST hczl\;stﬁhat .a’lc‘ohgl isomers are also readily resolved. summarized. Yields and cost figures are included. vy This article reviewing Japanese efforts to synthesize ‘passed. Propane and butane are more valoable as
dem te errors in the analyses are relatively small 1201, — [Liquid Substitute Fuels.] Acqua Jiquid fuels from coal is based on the report of the - domestic fuels than as raw materials for aliphaties.
in ﬂ;) nstrates that sufficient accuracy can be obtained vol. 27, Feb. 16, 1938, pp. 37-46; Chem. Ze te;gas, U. §. Naval Technical Mission to Japan. Report X-38  Byproduets of synthetic plants such as Tischer-Tropsch
need : Sei’:]l}l?;ig: :é‘. glllcol_iloll)s to meet normal analrtical II', 1938, p. 1164, ' ’ - Aen =.11b_, (N)-17, Japanese Fuels and Lubricants, Progress in mfxsl'l prove aln xmportﬁnt source. FI\‘HiI::somHng]e f;g):\g‘,
water demonstrates th:‘xat tl]e:];(rlgsogn‘cseoglfe\?ag;-x; 4 i ti«')l(x:1 stcgl etxi)ana Bergius processes are discussed in rela. the Synthesis of Liquid Fuels fxam Coal, P53 w0 ‘gvzg i: z::f)‘llux;aerggs ;:lg ; :ysx())tulfg:i's g:sr CO+2H:,er;.ich is
prevent precise results' and that water ¢an beoflstno-t grade Iubr?c£ rgducvnon of high-octane fuel and high-- Goecxs, O. See avs. 2927. s converted to MeOH by catalytic reaction at high tem-
mined accurately. Analyses of comples mixtures fngiv' : G nts inder war demands. | 1208. GorerEnr, O. . [Deterforation of Fischer-S¥D-  perarnre and pressure. Under the head of mew prod-
that other oxygenated compounds can be determined TORDAXO, I.  Sec abs. 2558. ’ thesis Catalysts and Participation of ,,Meﬂ}f;l.’e il jets the manufacture of acrolein from petroleum and
with adequate precision in the presence of alcohols and Grnamn, J. Sec abs. 553, - This Synthesis.] Compt. rend. vol. 234, 1947. . the Oxo reaction axe discussed. The latter gives nor-
. water. ‘ | e 1202, GIrrie, - M. - Exothermic  Reactioni Techni ‘ 340-341; Chem. Abs,, vol. 41, 1947, p. ?"39' . mal or branch-chain aldebydes by addition of CO and

- GILFERT, W. Sce abs. 1820, 1821, 1822 Petrol. Processing, vol.-5, No, 10, iQ?on 'j(?c ques, s Esperimentally it is observed that mixtures of GHs H: to an olefinic double bond. Acids and alcohols can
1196, GILLET, A. .[S¥nthesis of I‘: " N . Exothermic reaction fe ,h 0. 10, 1950. pp. _080«1082. . and H: react on a Ni‘kieselguhr eatalyst at 130°160° e obtained from the aldehydes.

. cating Oils From Car is of Fuel Oils and Lubri-  their applicati rechniques are classified and C. to form CH,. The reaction does not proceed stmply 1213. The “Petroleum Chemicals Industry.

Ordinm-; s, re?:m CalhIo{n Monoxide and Hydrogen-at incomlg)erci;lloghfor Beat-removal and control purposes aecording to the equation: (1) CiHotH.— 2 CH. i Wiler & Sons, New York, 1930, 439 pp. N
r Pressure.]- ¥ v, mi = . . 2t e Ty " % P 1 . T & 'y UM LI N . :
Db, 180-352; O Abs vor 5. Tpmacs: SOl 1, 1083, of fluidizea SOlids reactoss fu the Fisehor dropems pa Instead, o O e ot ah & e, e s (2) Survey of literature dealing with initiation and de- - -
inei A s B . cess ha v ereatly iSCher- ch pro- & explained by means of an additi action: (2)- .. 3 ure des 3th in -
oft[::gv:] I;:;xtx(ljcgﬁ\lqlrneet‘lﬁgdi‘ .(;f hlm]ustl]-iall1 tr]%nSfol.nmﬁ oit coolinl-gssfle; f‘aec(:: tx(')ealll ?g::l)' rg(iil\llé: tqhe to]t\alt volme of |} . 2 C.;H.TI—> 3 CI]:‘I.-}-Cdta}dng pla(t:e sin(n;;tane{).uslt_\- “'f‘,t,h .\tsll.gpx‘_x,le;t({’efntlhivxi)atlzx(ltllsgn:‘-ﬁgs:;zx;fga é;)dgﬁér.\l-n xglhﬁ?xl]; .
N ischer and the Bergius proc- _essentially an excorthermic e a rocket motor is (1). It is claimed that reaction (2) indicates the s 2-5 deal . the chemistry of the parafing
gfesczsdse%lieofl?gﬁfﬁ&sii"?.f]‘-’ be the more ndv_;mageous “fhe sam e~b;illllc?i\ﬂoel t}:f‘g]’gﬂiggf_tﬁlgcgf application of - capacity of the eatalyst to dissociate CH. according to 1(;1\1:8;%1; -’(') f“gg_“Hl:”;lfK‘t‘;“‘zl‘ ngf éffm;fx?i?:fs; "t’l‘]‘;
apparatus made of ‘51169;‘- g)emf:nc]lnle;:ﬂ:ié“‘}?) Sl}n}?le is considered a possibility. Th{z injl-;ﬁ’o‘if‘cﬁg‘}.ﬂﬁ?’g“ E‘.eé”ﬁc%’,f‘é’i)s $o (%(Eg)(_"flsgg’(gf; $gb)g(1i((1:?§_—*). . Pischer-Tropseh, the Hydrocol, and the Synol “proc-
the manufacture, at the same time, of h‘i::l\l-g:'a(llc)ae]lll\]l’)lrtﬁ‘ .fj,,llls'dli;‘:t.te"fl’le‘fﬂtlll'e—COHtl'ol mediuns in exorthermic T(ads) +4 H(ads). Phase results indicate merely thal | esses). Chapters” 6-10 treat of the manufacture of
ggf;‘,‘;%s‘g‘ﬁ;seg‘he ﬁeek}u%?t)en&is to a high degree on the .. 1203 E;n-l ?S;o\m '-bee"[f"‘;e“tt"d- N o : .| carbides (possibly bulk carbides) can be forwed b¥ tzlcehﬁ:& eﬂrng&%&?&ggélscal}r;l%v;e!&gn::;iﬁlglsegf °§0ﬂ,'§:2

o . St cti < i 1di ¥ AUDON, - n ial - 4 : . s H, on Ni : S SCUS X

tions of Ni, Mn, Al, Th, Co esiennfll\‘:emi1 lse Fe L togethar. - .ane.] Assoc. frang teclmus)é?:ul Rgactlous of Meth- the action of C:Hoon . P 20 PhAs . H. with olefins, the so-called Oxa process).  The manu-
A fab 1B, Co, singly or several together.. - 50, .y ; Detrole, Conf. 1945, pp. 22— 1909, GoERING. —.  Synthesis in_ the Liguid Thase. - ‘ A C OCESS)- an- -
able shows the rield in gm. of oil pér m* 0 ’50; Chaleur et ind., vol. 26, 1945, ; ; o) faoture of diolefins, naphthenes, aromaties and acet- .
and time required for an zﬂiéieng‘l' pfelS!I:]'Of CO+2H: - gourees of CH, dng L. 26, 1945, 1. 48D . L High-Pressure Bxperiments, Ludwigshafen: 538, - qong s giscussed in chapters 11-14. R
" -sons for the deterioration of catﬁ]\‘:ts grfa.-d?sgﬁaigg- are (liscuzsgd C‘fq Ialtl)gﬁlts conversion’ into.CO and H; ~ Mar. 11,1043, Burean of Mines Transl. f;‘-—lﬁ&.;qun._ Tots Gowperers, . T, Axp SXOWDEN, F. F. Osa Syi-
~i, As-the transformation into- fuel ofl sets free aboct- - -Orande-Paroisse, Pad S brocasses are outlined: Harnes, 1048, 700 T S e T fesiss - Interrogatian of Dr. -Roelen. BIOS Inter-

. 610 0 cal. per m.?, means must be provided to cﬂfﬁv ‘.'n\?:xt: .possibility of int.l‘ogucgilnn(lfﬁ og.i;lzelrg‘e. det.l‘azote. e - GP?tentl’msmr.\(;:%%fime I con heginningA\bnth I’ier S 1.‘0‘.!:1{{611 Rept. 736, May 1946, 6 pp., PB $1,967 -
this heat quickly elough to in > Away SSIVIALY of introducing CH, divectly into the Fischer. ' - évinai. Patent 630,824, and covering a number of LG atlon - 195, AAF OO
stant. temperature. . The ;ﬁogh‘ggtﬁi?tﬁeascénably con- - ,;g}i‘{,“;ﬁgg?‘é‘.?ﬂ Js_considered.  The decomposition _of B nanstrie applications and patents wnder. the 1218 Gorramic, X “Revigw of - Fischer-Tropseh and -

: are usually 100-120 gm. of liquid hyd 2 catalvst S8 p i nd e :and carbon black, the production ot Michael, Duftschmidt,: Litekh, and’ orhers.: -~ -Related Processes for Synthetic Liquid Fuel Dro-
‘ e p ¥drocarbons. (180 /0% xHe AN Its use in the plastics ndustry are treated. 1910. Gopscuer, H, [High-Tension Technic in“the. - rg::ctxon., Burean: of: Mines Inf: Glre 7866, 1946, - .
: Tl “Field of Mogor-Fuel Recovery Plants.] * Elektrotech, & T P :

N, theoreti - E rocas > .
ﬁscﬁb’g&‘?@ cally). -The ‘process ‘and products are.

1197. GiLLiLaxp,- E, R. - Techniques of Conta(-t.fug

a Grvavpox; Ji. -Sce abs. 1604 . - -
GiveN, P. H.. Sce.abs. 8397, =
GIVENs, J.°W. See abs. 180.

“wtsehr.; vol. 5S, 1937, pp. 1282-1287, 1317-1820; Coal Review with. emphasis on the more .feeent develop- |
S ! ( . eving historieal, industrial,-and process de-. -

' Carbonisation, vol. 4, 1938, p. 63; Chem, Abs,-vol. -~ ments, - cov: . .
T B b . " Velopment, mechanism of the Fischer-Tropsch process, - -

Fluids and Solids. .5th Westman Al " .
Caniadian. Ghem. Process Tt voL o1 Jom Lecture;. . ‘ S0 o 32, 1938, p- 8375.- ,
640. n Chein. I?rogesg Ind., val. 34, 1950, pp. 32— g;'ufs,s'\m’ A. Seeabs. 168, ;- - Rélative gitu;;ions of petroleum.and synthetic motor production’ of synthesis gas, manufacture of catalysts
Discusses techni . R ] . S ; ENXN, R.D. Sece abs, 2178, . .. .. - fuels (the major 1)rocesl;es‘ for liq'uid?hel prodnction' (Ni, Co, Fe, and Ru), px'operties of the primary s¥n-
o beds tor hniques ‘of fised, woving. and fluidized - 1204. GLooR, W. E.. Notes on the Development of ) fr s iseus: Jec. - thesis Droducts, and their treatment. . - e
in Industrial operations: - The g eC. tective G : pment of Pro- om coal) are deseribed and discussed from an-elec ¢ o ! v o
;" heattransfer characteristics in tl;g Elue'?lt'l" fmproved - - c fq, 'N:‘ 15,’“;3;%% in Germany. * Am. Paint Jour.,-vol trical engineering point of view for plant equipment . . 1216, '——— - Some Chemicals From Synthetic Liquid..© -
emphasized ; it merits consideration f idized bed are. Ly UoTate) pp- 93, 98,100,102, 104, 106 ;- Chem. | 'and operation. The nature of the problems imposed. .. “Fuels Processes. Bureau ofMines Rept. of Inves-
n for any.reaction -+ vOL. 40, 71946, p. 1047, L g S ,upon the electrical industry is discussed, particularly tigations 4467, 1949, 58 pp. v~ o oo .
Review of some.available literature dnd experimen- -

‘as regards making maximum use of standard equip-. * - ] 0 2
" ment in the interests of-economy and rapid construe- - ta] results of ‘2 synthetic liquid fuels processes NOw -

.. " in which m 2 el . .
; ch (1) temperature control within the renction . ° New placticizer used with cellulose acetate was the
tion. "Security-of supply and safety against explosion . . under investigation ; presents simmary of information: -

“or (2) heat transfer ek :
(2) heat transfer to and from the reaction vessel, . - triethylene glycol ester of long-chain fatty acids from

or (8) frequent, alterrnavte cyeles with the catalyst are - Fischer‘Tropsch synthesis.

necessary. .- - . - . ‘
U e See a 1205, GLUUD, W., AND SCEONFELDER, e *xisk are primary requirements, and ‘the necessary ar-:  regarding relative amounts of various industrially valu-
Glﬁhfoz\?appbi 2110. . AT . Activity of Iro'n-(Ammo’nia)Iﬂ:r‘cnzf:t}:x’1-35.ts[?‘]‘0113(:‘;11-51(?5521111‘»a ‘rangements in. networks, distribution circuits, motors, ~* ‘able.chemical products thus. produced. Gives brief:, :
1198. Grraoie, - See abs.262a. .. i i i (o Kohlentech, vol.8, 1980, pp. 96-99 ;- Ghem, Abs. vol. switchgear, lighting and other equipment are explained. - description of ‘the Fischer-Tropsch and related proc-.
o énaé‘i"ﬂmgi‘] ?mna n(gltlg\ll)o:ﬁzatilon of Canadian Fuels, - =0 1881, p. 8779, 7“0 7 pEET AR T El‘?ss(lilre z_md“‘jat_:\}\;m, pumnf f;lld Contlipiessmii\‘arle 11;;%- - .esses with emphasis -on the effect Otf the .igug_rtacn&
nadian Chem. Met:, vol. 10, 192 X ; ini 5. b P . uired in sizes up’to several thousand kw. ‘Available - variables, cataly! ressure, temperature and He:
: 51-54, 83-87, 140-144. . T » 6 pp. 8184, ‘Fe?&u\lxlvl’ﬁh‘c?: g oo 15 reated with CO to form fypes. of motors ave discussed. Application of elec- " ratio upon the‘coxsxf’pé)smon ' the product. -Enumerates
-.-+'. - “Application’ of high- and 16w-temperature carboniza- - ".1206, GLuop, W., " e v Lot trieity to process control is exemplified and ilustrated : byproducts and chemicals obtainable from hydrogena“ y
-.~ ' tion to wood, peat and other classes of Canadi . gmza. " Corbid 1‘;’ W.,-Orro; K. V., axp Rirrer, H. ‘[Iron ‘in the case. of -the catalytic chambers of the Fischer-. . "tion of CO. Also reviews the work gccomplished ‘on .
; gasoline and substitute fuels in Canada w'é}?n uels; © 'Monol de y ‘Reduction’ of Iron Oxide With Carbon Tropsch Progess. -+ L el e e . he ‘hydrogenation -of typical United States coals,. in-. :
. reference to synthetic MeOH and synthol, ' Ith special . . - Koh! tihat Low Témperature] . Ber. Gesell, - GorMaN, B.. See.abs. 1664. - : dudibg 4 description of the ligaid-phase bydrogenation
1199 Grnssems, I Wood Aleohol From Water Gas, chemex‘](;,e 1 vol. 3, No. 1, 1929, pp. 40-51 Ber. deut. .: Gomn, B 7. -Sce abs. 2347 " “gssay procedure and sunimarized results of characteri
- Am. Gas. Jour. vol. 122 19,,..,0 ol From Water Gas. © - Zp % fse ., vol. 62B,.1929, pp. 24882485 ;  Chem. OHR, B o, O : . - Zation of the oils prodnced during the hydrogenation .
. vol. 122, 1925, pp. 461162, ; - Abs., vol: 24, 1930, p. 561. " . : R 7. ‘GoupEx, P. L. | Scé-abs. 1870, 3215, 8294, .~ . of Pittsburgh-seam. (Bruceton)-conl under various con- - '

1211, GorpsTEIx, R. F. Petroleum Cliemieals - Re- -~ ditions in the Bureau of Mines experimental plant.. .’
" viewed. IIL 'The Fischer-Tropsch - Reaction.. Pe- - Important byproducts from the Fischer-Tropsch syn-
 ‘trol. Times, vol. 51, 1947, pp. 892-893.. -~ - .. - = = thesis.are water-soluble organic chemicals such as
. Review with particular emphasis: on the Hydrocol * BtOH, acetic acid, and acefone. . These products will :
Process and its-economic significance. . AS regards the’ be available in large enough quantities-to have a tre-.
Proguction of chemieals, it is remarked that this new mendous economic effect upon gsta_b]ished sources and
Source of aliphatic chemicals is going to ‘have a-serious- ' uses, They may bgcg:me;the‘ pr}ncxpal source of many. _,
effect:upon the plants already producing alipbatics .pasie, -organic chemieals, particulaxly_those used. in-.
e . . cellulose plasties and fibers, acetate rayon, pharma-’ -

‘from petroleum.

wineview of process developed by Patart and Badische, . . 0O is passed. over Fe0 at 275° anid the G conteat

Tah & sketch of the apparatus and a description of determined periodically. ' Graphic treatment of ,the

and Zn0. with tr;ce< o% gd?)?(;igtdsOqifnaa:iunlnx‘t%e of Zn -~ gatat egixf‘es values for dissolved C ivhich,« when ébb- E

L ane gD, with traces ] ixture with  -tracted from the totals, give. i -
e ;f;;‘::-:iu?g g:%?_s ‘stt resg]ts _nre’_obtaiued _.stant after 20 hr. ’J.‘l’ﬁgs1 vnﬁc}eugts)r‘;g;gng:cg?eﬁ‘cog
Field per hr. reaches z;; highoi(x]s Ji)%dcg aé}; %Ooégm' The Rfenll‘(l)v%ll  dd Do e e Sme values Thé ‘d(:tl;

el . of MeOH per vol. of Fischer and Bahr ), simile i

y ;fu %aﬁﬂysﬁ ‘of 200 ce. This product is relatively very preted, give the same r(:sest:bs. ?73), similarly inter-
) " = R s VGonnm,fC. S." 'See abs: 810. .- .
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ceutical, and aliphatic solvent industries.. Another

Dotential source of important organic chemicals is the

broduction of high-boiling alcohols from the Oxo and

Synol processes.: Qil from the liquid-phase hydrogena-

tion of coal is an important source of organic chemieals

of ‘commercial value, such as tar acids for plastics, tar
bases for pharmaceuticals, and benzene, toluene, and
xylene for explosives manufacture and solvents,

. Sce abs. 3296, 3297,

1217. Goruamrc, N., AXDERSON, H. C., A¥D Grass, R. C.
Revised Bibliography of Bureau of Mines Investiga-
tions on the Production o
Shale, Coal, Lignite, .an
reau of Mines Inf, Cire
Includes Government publications

Bureau of Mines staff for the t

ports of work done jointly wi

industries. (See abs. 923.) o

Goxpzik, J, See abs, 1972,

1218.. GoopEVE, .C., AND JACE,
gen Evolution From an I
Allor. Dise., Faraday Soc.
Chem. Abs,, vol. 43, 1949, p.

;. ‘Rate of N evolution from e-Fe nitride
- 'is given by a 2d.-order _‘equation Wwith respect to inter-
stitial N concentration and is associated with an
100:£1,400 cal. per gm. mol. The
per 100 Fé atoms per sec. is
: 10° Neyen/A) e ®/RT where 4
is the number of e atoms in the nitride particle. The
approximate value for the successful collisions 10 is
taken as 3 A.- From the knoswn strueture of e-nitride.
and ‘the observed varticle ‘diameter ¥; a and ;A are _
known, At 450°, flie values are ¢=1.05 X10°
sec. s N=1.9X10%; n=3.8X10"; 4=2.3 X 10%
450°;.r ranges from 0.7—4.3 X10-*
value of 1.8X10-* N . atoms D
:sec.. The velocity of diffusion of
is at least 10* times as ra

activation energy of 42,
-evolution rate of N at
. givenasr=2z (10%/4)=(

Gas and- Steam. ..
DP. 718-720 : Chem,

.-, Datural gas ratio of 5
the natural gas. The exter
to be a function of the ratio of s
and to vary erraticall
;. of contact, . As the ten
natural gas undecompo:
-furnace becomes less
the range of contact times
" . 1500° there is little or
“the: % of ‘undecomposed
_Pendence on-the ratio of
application of this reacti

THESIS AND RELATED PROCESSES

data were treated

in accordance with the a
that the reaction

was unimolecular
ported previously for
The reaction constants wer
with increasing decomposition wh
action less than first order or a
latter hypothesis w:
e various product ga
wias shown that 0.72% C.H.
14 times its origina
omogeneous direct a
likewise increased the
nt, but this is probably
Didly formed from the
to the reactant CH, algo
reaction rate with a con-
, Which aceounts for
on the reaction rates
had previously been shown
of decomposition. By in-
volume ratio abou

rogenation and Fischer-Tropsch synthesis.
f;%% h?;dbeegn used at Billingham as the raw material;
it has now been superseded by creosote oilt and tar, as
the coal caused great abrasion of the plant and during
the war the plant could be more easily am_l safely _sh\gt
down in case of air attack. When coal is used, it is
first washed by flotation, then po.wdered and m:xﬁ
‘with oil to give a paste from which the oil may )
recovered by recycling. 'wa'ng to the nature of e?a ,
about 5% avoids h.\'dirogﬁ?algxon, a figure that may be
i ased if the coal is alkaline.
;ﬁgg hydrogenation it is customary to Yndd to the charge
a small excess of HCI in the form of NH,CL e ]
method of hydrogenating coal is fo use 4 stages, aq-
though a satisfactory product may be obtal.ued using 2,
while at Billingham 3 stages are employed. In thg )
initial stages the catalysts employed are Sn oxideé'ln :
Fe sulfide, and in the final stage WS- Tl'1e produet :
from coal or tar hydrogenatmn. is purely hy (h;ocarbon
in character in the fraction boxhr}gfup to 180°; above
this temperature phenols and basic substances are ob-
The average rield of gasoline fm)‘ll’ltgh“{‘i";:’tlll\s
is about 50%. although this fizure will be slightly
icx(:gxl‘elasgd(i“f the gasoline is for motor fuel and decreased
German annual %uttpug: I;l[\]llx:lng
: as about 4,000,000 tons, while that at Billing- .
’ lt]l;;wz;;av rlHe_\'sham was 500,000 tons. . Gasoline 08-
tained by this method has an octane number of 80, -
which can be increased to 95 by addition og Ph, and to
© 100 by addition of iso-octane. The econonncv.pr(')sl‘)ec‘fs
" for this process are less fivorable than they were ._(_:
¥r. ago-mainly due to the .ihcreased costs of goal and
-labor, coupled with the fact that the ga§qlxne sold
‘i‘foday is of a higher quality than formg_rly. Do o
—. - Report on. the Petroleum and Synthetic - .
¢ BIOS Overall -Rept.' 1,

and homogeneoyg
a static system yp
e found to increage ..
ch indicates g pe.

adding separately

reaction rate 2 to 2
catalysis may be-a h
The addition of 1%
‘reaction to about the same exte:
due to the C.H, which is ra
Addition of 2% H.
_ Bives a 20-80%-increase in
current inerease in CoH,
~ at least part of ‘the effect
- Larger concentrates of H.
markedly to slow the rate
creasing. the surface :
the rate of decompositio:
* ' parf of the effect arising fro

To obtain more com-
f Liquid Fuels From Oil

d Natural Gas to 1949, Bu-
. 7534, 1949, 53 pp.

written by the
echnical press and re- -
th States, colleges,-and

K. H. Kineties of Xitro-
ron-Nitrogen Interstitial

4, 1948, pp. 82-91; n an increased % of C.H,,
3. action Between Methane and Steam
ure Region 1,000°-1,100°.
6:;{?52, pp. 1857-1859;

in the Temperat i o
.Chem.,, vol. 44, Chem. Abs,; vol, ] ‘it for aviation

The present work is an ‘outarowth of g study of the

uncatalyzed steam

&as reaction at temperatures v
f 1 atmosphere, - -
atmosphere .the results

“-of this work show
.steam is probably
f CH;:followed.-b;
~C is formed 'asa
“-behaves as an inert gas,
“<from CH; and steam for
. proceeds smoothly at
- Without "an efficient ¢
there is no probl
n of the resulting

action between CH, and
a combination of the decomposition
on’ reaction; . Until
conmposition, steam
Production of synthesis gas

¥, the steam-carb
‘result of the de

‘0il Industry- of Germany,
1947, 134 pp., PB 88,081s.. a . Cartontzatio
<. Divided.-under the following headings: Carbonizatio
i hlgwégs?ﬁ‘cation ‘of conl; “hydrogenation: processes
" Pischer-Tropsch proéess: crude-oil pr.oductxon;.pei:r .
leum refining; lubricating-oil production; and testing
< and evaluation .of products. The report -comprehens-
vely reviews ‘the oil. situation - during :the war, the.
“sources of liquid_ fuels, and the contribution tll_er;etq
made by coal-oil processes. Oil from various sources
Teached a maximum.output of 6.930,000 tons quan
1944, but.fell rapidly by the end of Augustito 1_.0,00(} -
Hydrogenation was the largést oil producer (up
N tonsg) ; Fischer-Tropsch was lessrimporta.nt
5,000 tons)-; while petroleum, coalstjl_r dis-
illation; and -benzol -showed. respectively, 1,770,000,
845,000, .-and . 380,000 tons.: Costs- of §mtheti‘q‘~fuels
- Were' enfirely uneconomic compared with natural ‘pe-
um. Translated- fo. present-day costs in Great
he production costs of ‘hydrogasoline from
0al and - tar, respectivel ‘were 2?,0 d.-and 21.9 d. per -
al.,’ and for Fischer-Tropsch primary p
he processes for refini
ilgh-octane motor and

with a.most probable
er 100 Fe atoms per
N atoms to'the surface
pid as the rate-determining
process. The rate-determining stage of the reaction
is-considered the combination of N
- solid surface. . By calculation of the
on the assumption that this surfac
as in a 2-dimensional gas,
" mitude-for the absolute rea.
‘), - GoopmaN, T, B:: .Seé-abs, 257 R .
1218.7Gorpox; A. 8§, TUncatalyzed Resdction of Natural'
Ind. Eng. Chem., v
Abs., vol. 40, 1946, p. 5545,
‘Uncatalyzed.reaction of natu,
Jbeen -studied: 1,225°-1,516° irith stedm -z unatural
ratios of 1.5-: 5, and time of contaet 0.21-4.8 see. -
at high temperatures, long contact times, and steam
-there is some, earbonization -of -
rbonization is shown "< ’
m. to natural gas,.
erature and time -
perature is increased, the % of .7
sed in a“single pass through the ..
dent on contact time (in - -
studied), until at -about
no effect. At any temperature -
(little if any de- -
steam to matural gas.”:The -
on -to the production of a .
mixture of H. and CO for synthesis gas is pointed out.
©, . 1220, ——— ' Mechanism an
- Decomposition of Methan
the Region 1,000°-1,075° C.
“vol. 70, 1948, pp. 395-401. SR
. Mechanism and Linetics of the thermal decomposi-
tion of OH. have been studied in a por
vessel using a. flow ‘system at 1,00

the Fischer-Tropsch process
about 900° on-a Ni catalyst .
at considerably higher .

em of decomposi

.- but gasificatio C is so slow that an

atom pairs at the”
collision frequency .
e reaction behaves -
the correct order of mag-

te is predicted.

'st for this reaction would be re
o eaction economieall :
- '1221. Goroow, K.

. Fischer-Tropsch P

elopment of Hydrogenation and
rocesses-in Germany.
D. 469-490; Chem. Abs;, vo!

.. Petrol,, ‘vol. 83
sro42, 1948, po 2417 T R
Dresented at a meeting of the Instifute
ummarizes what-
vdrogendtion and Fischer.

“of Petroleum i
. .done in Germany on the h
~Tropsch-processes and com
-adopted in both Britain an . 5o
; Hydrogenation in the Fuel and Chemical.
2&, Dec. 1947, pp.

ral gas with steam has, .

' ‘ecohomic importance  of process.

;. 53-61; Petrolenm
246,262 vol, 11, 1
T pp.‘556—558; Chéem. Abs,, vol. 42, 19481: ;

petroleum and for producing
riation fuels were similar to
hose in ‘general use but had not reached:as high a .
Ate of development as in the allied coun‘tri;.sav t i
Gorbon, . W. R. South African Coal. Indusi Iy
Canadian I(Iin., Jour., vol. 70, No. 3, 1949; pp. 76;:9“:
" Summary of report of the Coal Commission and .
) annualmre&)rt forrJ the "Fuel Research’ Board “for 1947
; a review of the coal trade are presented. Some
cussjon of proposed oil-from-coal plant now licensed
be erected at ‘Vereeniging. The Hydrocol process is to
€ employed. One of the major improvements in this
ew plant js the use of “fluidized” Fe as the catalyst..
The plant will have a capacity of 76,000,000 gal. of
quid- fuel per year, including 10,000,000 gal. of diesel .

- -The’ conls-to be utilized are for the most part
Ow-grade. - ‘It has not yet been definitely ascertained
Whether or not such coals will' be satisfactory for

ture for 1947 first deals with-the man

TS to.the manufacture of syntbetie
ropsch process and to the re-
.CO, and H., according to the.
Considers a _number . of:
nvolving hydrogenation
ations as carried out-in

- fuels by. the ‘Fisch
. Actions between olefins,
work- of ‘Roelen ‘and R
different. types of reaction i
and describes analogous oper:
- the petroleum, fuel, and che L
- account of the manufacture of ‘aviation fuel

of - Petroleum by Srnthétic

d.Kinetics of the Thermal
e in.a Flowing System in

. Jour. Am. Chem. Soe., -

~ - Age, vol. 5T, 1947, pp. 22

' Paper présented at St Andrew's symposium, ' Dis-
+ cusses 2 main methods for the produ

0°;—§l,075°. The ction of gasoline—
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making synthesis gas by gasification to be converted ‘
into liquid fuel. 7
Goss, W. H. Sce abs. 2176, 2177,

1226. GOTHEL,  -——. Grenzflachen-Katalyse. Kroger,
editor, Hirzel, Leipzig, 1933, p. 67, . ;
It was found that the electrical conductivity of vari-

ous powdered catalysts varied during the Fischer syn-

thesis In such a way as to indicate the progressive
formation of carbide. . )

1227. Gorox, Y. [Reduction of Ferric Oxide by Hydro-
gen and Oxidation of Metallic Iron Reduced From
Ferric Oxide.]: Mem. Ryojun Coll. Eng., Inouye Com-
memoration, vol. 1934, pp. 898-413; Chem. Abs., vol.
29, 1935, p..2124. )
Describes apparatus for following changes yf weight

continuously by measuring the: current required by a

solenoid to counteract the displacement of a magnet .

attached to a silica spring, which is connected to' a Pt
bucket containing the sample. - The material used was
pure Fe:0, and Anshan hematite. containing Fe.0, 93.89,

s Fe0, 2.61, Si0: 242 and AlQ; 1.08¢. The reduction

takes place in the stages Fe:O,éFe;O.—)Fe_. The reduc-
tion tg Fe:0; is rapid at all gas velocxties;. further
reduection increases with increasing gas velocity up to
120 cc. per -min, At constant gas velocity, the rate

of reduction of Fe;O, increases with the temperature,
being rather slow up to 430°. - The curves showed no " -

breaks coresponding to FeOQ, and iis absencp'was proved
by X-ray photographs. of samples at varying stages of -

* reduction.

GorTLiER, §. Sec abs. 924, 925, -

. 1228, Gouneaw, J. [Iuvestigation-of the Optical Anal-

- vsis of Gasolines.] . Brennstoff-Chem., vol. 23, 1942,
" pp. 1-7; Chem. Abs, vol. 86, 1942, p..3033. : .-

Data obtaiiled by the Raman spectral analyrsis are’ -
* . discussed. Comparative tables show good checks with
‘ ‘analytical results’ obtained by other ,me,thods.. Par-
. ticufar stress is placed on the anlysis of Kogasin, =~ L
1229. Gourar, E. [Preparation of Synthetie Pefroleuin

by the Andry-Bourgeois and Olivier = Process.]

C:'lvmleur et ind., vol. 5, 1924, Special No., pp. 90-96;
~Chem. Abs., vol. 19,3925, p. 1194, - .-

Process' consists 'essentially in making water ‘gas,

- hydrogenating catalxtically - at. 230° .at atmospheric
_pressure to produce CH,, decomposing into C:H; and Hz

in an electric furnace at 2,000°, and hydrogenating the ’

" ‘C:H; catalytically at 150°~300° under & pressure-0f 14+

atm. Products having a calorific value of 2,850 cal. are '

" obtained by expenditure of 12,100 cal.; but.raw ma- .
o terials having little or no -commercial valze '(wood, -
- 7-waste, high-ash coal; ete.) ean,be utili

‘Gourex, F. ' Sec abs. 2720, 2721 ’67' 7
- 1230: GRaErE, B. . [Ceresin From: Coke,] = Ole,  Fette,
" Wachse, - Seife, Kosmetik, vol. 483, No. 13, 1936, pp.
. 1-4; Jour..Inst:. Petrol. Technol., vol. 23, 1936,
. -T8A; Chem. Abs., vol. 31, 1937, p-241. - -
- ¢ Discusses production of hydrocarbons by catalytic:

", - reduction-of CO and CO: of water gas.. Comparatively

lower working temperatures yield wax products of high
“melting point, called synthetic ceresin.” The product.

melting at 96° is capable of taking up more solvent and..
- ,r‘emah? a-paste than natural ceresxn‘,VVparqﬁn, ‘montan

wax, ete. . 0 L o o -
+1281. [Ceresin From Coke.] Petz-ol. Ztschr‘.,

- vol. 82, No, 37, 1936, pp. 5-8; Refiner and l\at.aGaso- .
.. line Mfr., vol. 16,1937, pp.:835-837; G‘hem.ré‘b;., VoL -
-.81,1987, p- 5187.0 "~ - an thq . "b ;.\

- rties of the wax produced in the Fischer ben-
zmr;résljy%thesis are. briefly discussed_ (sec. abs. 1828).
Its high oil-binding properties make it suitable for the.. ]
preparation of polishes, ete.. It may glsp prove a use~"

zed. - Discusses ;°
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ful source of fatty acids, into which it can be con-
verted by oxidation.

GRAETZ, A. See abs. 410,
GraF, B. See abs. 2339,
GRAFINS, M, A, Sece abs. 3025,
GraGes, E.  See abs. 1504,
Grass, R. C. Sec abs. 1217.
1232. Grass, R. C., axp StorcH, H. H. Coal-to-0Oil Re-

search at Bruceton, Pa. Chem. and Eng. News, vol.
28, No. 9, 1950, pp. 646-648. - B

Progress report on the conversion of coal to liquid

fuels by the 2 basie processes and their variations: The -

Bergius process of direct hydrogenation of coal and the

Fischer-Tropsch process of indirect hydrogenation of

coal by way of synthesis gas. §

tivities that have not been described in the literature

are touched upon.

1283. GRATUE, G., ANp Kocm, H. W. ' [Diffusion of Gases
in Solids, Studies on Iron Oxide and Iron Aluminum

Oxide.] Ber. deut. chem. Gesell, vol. 73, B, 1940,

pp. 984-9957; Chem. Abs., vol. 85;-1941, p. 3151.

Atomic pores .of highly dispersed materials remain .

accessible by the addition of certain subsrances.
Effect of Al:O; (A) was studied on increasing the ac-
cessibility to gases of the inner surface of rintgeno-:
graphically amorphous Al:O—Fe:Q; (AF) catalysts ob-
tained by preeipitation at 20°. The porosity was de--

terminqd by the Xahn Dbuilt-in radioactive-substance -
ep:anahon method: On'heating (AF) the atomie diffu-~ -
sion pores decrease to nearly zero at 600°; for pure .

Fe:Q; (F) corresponding parts of the curve lie about
100° lower. The density of Fe.Os; increases on heat
treatement from 3.7 and 3.3 at 250° and 4.9 and 4.4 at.
450° to 5.1 and 5.1 above 600° ‘as measured by the”
emanation and the Xxylene-20°-prenometric methods,
respectively. Although. pure (F) rapidly .ages to a

maximum density of 5.1 when heated at 450°, the -(AF) -~
catalysts'age only slowly and still show differences in: -

density as mga‘sured by the 2 methods. The absoluie
‘rate of diffusion of gases in (ATF) as measured by the

- emanation method is greater than-in (F¥), and in-

creases again at high temperatures, but the Tammann
- . position-exchange temperature, is about $§20° for -the
* (AF) and only 620° for (F) catalysts. - Above 600°
for (I*) and 700° for (AF) diffusion into the lattice
leads to abnormally high values-of the density which:
_ are: not . observed by -the xylene method.
Scherrer, X-ray photographs give the same maximum =

‘are greater for (F') than for (AF). ' It-is concluded
that (A) is dissolved in the (F) lattice and that itfsl
addition in-someé way hinders the mobility of the.

~ lattice constituents until higher temperatures are
reached,’ --- U .o e
.. 1234, Gravr, @, axp RiexL, N. [Size of the Porés and .-
Inner Volumes of Amorphous.and Crystalline Mate- .

) - r.}_als.]' Ztschr. anorg. Chem,, vol. 233; 1987, pp. 365—
. :)2 8755 Chem. Abs., vol. 82,1938, p.18. . ... .
' .. Specific: tests show that gases do_not. penetrate frito:
catalysts through the large pores alone. I')—eWhere there -

is random distribution or where the arrangement of,

_ the lattice lacks regularity, the irregular spacing of the’
~‘atomg allows penetridtion, even through~openings ‘of
-atémic dimensions, . RN e

1235. Graves, G. D.- Higher Alcohols Formed From

Carbon Monoxide and Hydrogen. Ind. Eng. Chem.,

: Vogg}_, 1931, pp. 1381-1385 ;- Chem. ‘Abs., vol. 26, 1932,

. Several higher alcohols h‘a\%e‘ béen ideﬁﬁﬁed us by-

. prod.ucts.of the industrial high-pressure MeOH syn-
; -thesis : ‘lfpropanol, isobutanol, (2—methy1—1—butanol, 2~
" methyl--pentanol, = 2, 4-dimethyl-l-pentancl, 4

B.GRAPHY OF 'FI§CHER-TROPSCE SYNTHESIS AND RELATED PROCESSES

Some of the reseach ac-

11288, = -

Debye--

for both, but the observed intensities of thé maximum . *

methyl-I-hexanol, isopropanol, 3-methyl-2-buta;
and 2, 4-dimethyl-3-pentanol. Strong evidence ?811-
the presence of the following was obtained: 2, 4-dj-
methyl-1-hexanol, 4- or S-methyl-1-heptanol, 3-pen-
tanol, 2-pentanol and 2-methyl-3-pentanol. Acids
esters, ketones, olefins, and tertiary alcohols were ab.
sent.- ‘The presence of all-the products identified can
be accounted for by assuming that the mechanism of
synthesis is intermolecular dehydration of 2 lower al-
cohols involving H. either from the hydresviated ¢
atom or the adjacent Catom. H separates most readily
from a CH. group, more difficultly from a Me group, and
not at all from a CH. group. ' ’ -
Gravsox-8MITH, H.” Sec abs. 1624,

1286, GREAT BRITAIN COMMITTEE OF IMPERTAL DEFEN:
StBCOMMITTEE OF O1xL FroM Coir, - Falmouth Report
g]}ﬁ theLPrgduct;ggsofIOil From Coal. H. M. Sta, -

ce, London, 1938, 7. . ; Coal isati )
e onden, op.; C.fzrbom ation, vol.

. Committee’s report on the Fischer-Tropsch i

has little value, as the evidence obtained ig cong§:t€§§S

The general, though indefinite, conclusion to be drawn "

tllleretrom is that the capital cost and economics of g

Fiseher-Tropsch plant would be similar to that of

a coal-hydrogenation plant. The committee recom-

.. mends “the establishment of a plant to work the Fischer
process, and designed for the production of nof less :
‘than _’20.00(.)—(?0,000 tons of primary -products per an-
num.”. This is the commercially economie size of plant

. for the operation of this process. . .

1237, GREAT BRITAIN JF'UEL RESEARCH BOARD. .Lubric
cating Oil. Fischer Process. Rept. for theLgl;;lr'
Ended Mar, 31, 1935, pp. 122-123, - :

In working on the synthesis of liquid h\'dr‘ 2
-+ Trom-mixtures-of .CO and H, prodi?cts have %%(:31;})%11175- t
tained that embrace the eltire series of pirafiing from -
CH; to hard pdraffin wax with the related olefins; but .
‘cont:un no fraction corresponding toa ]ubricatihé-oil. -

. Becentl.v, hpwe\'er, products are reported, the specifica-
 tions of which are those of excellent Iubricants.. These
‘are formed -by thepolymerization with "AICL ‘of the® -
fractans that are rieh in unsaturated hydrocarbons.

_Some investigation has been made sufficient to confirm

. the nature and. conditions of the synthesis reaction. . -

1 —. ' -Produétion’ of .; Hydrocarbons . m

. Water Gas by the Fischer Synthesis.. Rept. folirtohe
Year Ended Mar. 81, 1936, p. 148. L. o

. Laboratory-scale apparitus capable of treating 10-15
17of gas per hr. has been designed and .operated.” ‘The
»result.sfully confirm those of Fischer.  The catalyst
ased is Co promoted with Th supported on kieselguhr.
- Pelleting the: catalyst cousiderably increases the vol

ume of .gas that can be treated in a unit of time in
a glyen;volumerf catalyst space.- Examination of the*
. absorption. spectra of the oils produced show these to.
-havea definite though small content of aromatic hydro-
carbons; the presence 'of benzene, toluene, and napl
' thalene .was -detected in ‘amounts of from  0.1-1.0%
* - Small . samples. of lubricating-oil* fractions have been
..produced from the primary products-by treatment with’
anhydrous A1CL. On the basis of the experience gained'
.- 'with the laboratory-scale apparatus, a plant of suf-
.- ficient capacity to give 1-1. of lubricating oil per day will
='be constructed. . ... e :
- 12839, Synthesis of Hydrocarbons From Carbon
. Monoxide and Hydrogen. Rept. for the Year Ended
Mar. 81, 1937, pp. 141-147. - e -

- Laboratory.investigation on the synthesis of hydro-
carbons from COQ and H: has been directed mainly ‘to:
determine the influence of the'% of ThO. promoter on
the. activity of the Co catalyst, and the effect on the
yield of hydrocarbons of changing the ratio CO:Ha"
‘No conclusions have been reached.  As to the mecha-

-5

;

. ore is raised to 700°-800°.Dy. the flow gases and Is o

_.duced during the up-run.

- -ing the back-run steam through the reduced ore, a part

. with the production of H:

© " 186-908.. . - .

. _mechanism of the synthesis, through laboratory-scale -

- catalyzed by a metal, adsorbed H atoms are present on-

® =

are such that no absorbed H atoms canbe formedonthe
surface, the metal will not eatalyze-the o-p conversion.
The results of experiments show that when the product
is higher hydrocarbons, no H atoms are detectable on
the surface, but when the product is CH,, H atoms are
there. Thus it seems reasonable to conclude that,
" if the chemisorbed CO is attacked by adsorbed H: atoms,
the product will be CH,, but attack by molecular Ha
leads ultimately to higher hydrocarbons. Previous
difficulties in catalyst preparation have been Iaxgely -
removed and a satisfactory composition has been found
in Co z ThO: : kieselguhr==100 : 18 : 100. Before the
. semi-technical-scale plant runs, described in detall, the
‘catalysts was reduced in H:-at 350°, compared with,
the operating synthesis temperature of 180°-230°.
The highest yield of recovered oil product was 77.0
m. per N m.* of synthesis gas (exclusive of lighter
constituents). This yield has later been improved to
* 90-100 gm. per m The crude product consists almost
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pism of the synthesis reaction, the evidence points to-
ward the Fischer carbide theory, although an alterna-
tive theory is postulated that the CO molecules are first
jinked to the catalyst surface, forming a bond similar
to that existing in a Co carbonyl molecule, except that
the metal atom is not detached from the lattice. The
H. absorbed on adiacent Co atoms may then react with
the absorbed CO, attacking either the O: or the G atom.
1n the latter case, HCHO would be formed as an infer-
mediate product. Neither of the above hypotheses ex-
plains how the methrlene or other radicals first formed
iink up to give the long hydrocarbon chains. 'A plant,
large enough to convert 100-150 cu. ft. of 2 nmixture of
B.and CO per hr, into hydroearbons has been désigned -
and constructed. A flow diagram of the plant is shown.
Catalyst cooling is accomplished by circulating hot
water under pressure through horizontal tubes in the
catalyst bed. Details of eatalyst preparation are pre-
sented, and the importaice of washing the precipitated
catalyst with boiling H:0 is emphasized. With the
unwashed catalyst no contraction took place, even at
a temperature of 23§°, whereas with the washed cata-
Iyst o contraction of 65% at 198° took place and was. .
maintained for 24 hr. At an equivalent gasrate per gm. -
of catalyst, the catalyst that had been washed and elee-
trodialyzed brought about a contraction of T1¢% at
193°. . Some difficulty was found in transferring the
catalyst preparation from the laboratory to the larger
scale, the causative variables have not beén determined. .
1240. - Production of Synthesis Gas. Rept. for.
the Year Ended March 193S. H. M. Sta. Office, Lon-
- don, pp. 184135, . - R R
In conhection with water-gias experiments, a process . -
has been adapted for producing synthesis gas for the.
TFischer-Tropsch process by combining the Lane proc: -
ess of H. production with. the normal. water-gas proc-
ess.. . The‘Lane process consists of the alternate reduc-
tion and oxidation at 700°-800° C. of calcined spathic . .
“Fe ore, the reduction being effected by water gas and-
the oxidation with production ‘of H: by steam. . The
Research Board process involves removing the checker .-
brickwork from the tar eracking chamber.and its re-. -
‘placement by ‘spathic Fe ore. The temperature of .the

melting point above 100°: -~ Appropriate fractions may
. Jow antiknock value (30 by the.Cooperative Fuel Re-'.

cetene number -(98). Important possibilities of the-
process lie in the polymerization with AlCL of the
unsaturated constituents of the product to form Iubri-
- cating .oil, considerable details of which are presented. -
Some éxperiments havé been carried out on the oxi-..
dation of the wax for the production of fatty acids, -

this means. The procedure is to-oxidize the wax -at
100°-130° with 0.25-0.5% M= resinate as -catalyst. .
The only -point-in which the synthetic lubricating oils
£all short of high-grade natural products is.that they
- failed to pass the test with respect to increase of -
- viscosity -on- -oxidation.-associated . with formation of.
‘ geidie_and saponifiable. substances. o K .
212420 _ . -Synthesis”of HMydrocarbons From Car-

© 0251176,
Continuation
then reduced by passing through it the water gas pro-
The spent gas from this.
reduction: (calorific value 200 B. t. u. per cu. ft.) is col--
lected in a separate gas holder. ‘Heis produeed by pass-

- of the yields obtained during a run lasting more than
.2 mo. -An important aspect of the process is the pos-
- sibility of using certain fractions of the crude produet

‘most favorable stage of the:-run, the Field of yecovered
“ liquid hydrocarbons was over 90 gm.-per X m? of syn--
"thesis gas and, in'addition, about 10 gm. per m.’ of easily
_condensible hydrocarbons and 3 gm. per m.? of hard wax..,
"The rate of input of synthesis:gas was “standardized
" at 120 eu. ft. per hr. ‘The normal synthesis was start:ed‘

‘at 186° and progressively raised to 213° as the activity. .

decomposed by, the reduced Fe ore
and the excess steam passed
_to the genérator. containing coke, where normal water -
“gas is made. - The finished gas contains 32.3%: of .CO
‘and 61.9% of Ha. - .i- L R o
1241, . Synthesis of Hydrocarbons and.the Pro-
"duction. of Lubricating Oils.. Rept..for the Year
 Ended . March 1938.: H. M. Sta. Office, London, pp. -

.of the steam being

a

~least at the end of each 24-hr. period and sometimes
. . " L ot 77 <oftener, to revivify the catalyst: by passing. Ha over it
Tnvestigations, have extended from a:stody of the-. g1 or 2 hr, after.which a.’spurt in the activity
. " occurred accompanied by the ‘production of
and semi-technical-seale plant work, to-an examination
-of the quality of the: products-under practical condi-' erunming-in® technique -of the catalyst had to be ob-
_tions, Investigation of the mechanism-leads to the “¢epved. Further data regirding the synthesis mechas
“conclusions that carbide formation proceeds much mor& " pioyy sngicate that carbide is not formed on the catalyst
. rapidly when CO reacétf at 2000&“;3 :én .nglt!ivéa tIi“lxscher in the usual way i
“eatalyst than with ordinary xeduc 0; that the-car-. 90 > H.0. -These conclusions are con-
bide formed reacts: very readily with H: to give a gas -= 2Co+CO-+-Hs—>Co.0+ €
"consisting mainly of- CH, and a small % of higher
hydrocarbons ; that the rate of reaction of the carbide
‘with H; is very much greater than its rate of formation
-from CO.and the .catalyst. By studying the o-p-H:
_eonversion on the catalyst during the synthesis reaction,
it is found in general that, if the conversion is being

9,500 cal,. and. that’ of the reduction of carbide
" Co,0+4-2H.~2Co+CH,, -11,500 cal. - The ‘results indi-
’cate that reaction (1) wilnot occur during thie Fischer

o

“the metal surface;-and, if on the other hand, ‘condit;ions

' R RS Lo e -

S

entirely of straight-chain paraffins and olefins, from .
the lightest member of the series up to wax having a -

be used as motor fuel and diesel oil, the former of very - 3

search Committee method), the latter with. a high

and it bas been shown. possible to produce a soap by . .

of the-ibvestigations begun in 1937-38
sives further account of the operation of the plant and

 of the catalyst diminished. - It was found necessary, at

“synthesis,-and that the formation of carbide by reactign .

bon- Monoxide. and Hydrogen. Rept. for the year
Ended March 1939, - H. M. Sta. Office, London, pp:~ .

“for. the preparation' of-lubricating oils. - During the , .-

excessive ,
- ‘amounts of -CQ.. ~To obtain the: best results, a special -

2C04-CO-> C0:G-CO; but rather by, .: |

" frmed and put on a quantitative basis by measuring -

-/the rates of the various reactions at a series of fem-:

. .peratures and 'so obtaining the corresponding energies
“of “activation; that of (1) is 18,000 cal., that of (2).




= .+ temperature t0.195° during each converter life.is:bene- -
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(2) will oceur, followed by its reduction to CH: groups.
Previous work on the o—p-H. conversion has proved
" that in the presence of large amounts of chemisorbed
H: these CH: groups aré reduced further to give CH,;
when, however, the amounts of ehemisorbed H. is small,
they polymerize and give higher hydrocarbons. It is
reasonable to suppose that the larger numbers of CHa
groups produced oxn the surface during the synthesis are
equivalent to 2 macro-molecule from which fragments
can be broken off to form the Fischer products. If so,
cracking of paraffin hydroecarbons should occur on the
catalyst at 200° by interaction of the paraffin hydro-
carbon with chemisorbéd. He, and hence in the Fischer
synthesis the products actnally obtained are hydro-
genation-cracking products of the macro-molecules of

CH; groups, caused by.the presence of quite small

amounts of chemisorbed H:. In the presence of larger

amounts the hydrogenation-eracking is carried so far
that CH: only is produced.

1243, .- Synthesis of Hydrocarbons From: Car-
bon Monoxide and Hydrogen.. ' Summary Report for :
the Period 19403, based on information from Dr,
C: C. Hall, 1947, 12 pp.

Work is summarized-in 2 parts: Study .of the syn-
thésis process, particularly the production’ of Iubri-
cating oils and the working-up of the primary prod-
uets. The apparatus was the same as previously. de-
seribed, except that rhe oil jacket used as the heating
and temperature-regulating means was replaced by a
vertical steel tube embedded in an electrically heated"
Al block.  The most active catalyst at the reaction
temperature of 185> and at atmospheric pressure,
was .found to be Co -:: ThO, :* MgO -: -kieselguhr= ..

© 100 :5<06 ¢ 2-8-: 200-300, rediiced-by H. at ahigh-
velocity (5,000-6,000 vol. per vol. of catalyst per hr.) for

2 hr..at 880°~420° C.. It copld be-dewaxed by passing H.

¢ at 185°-200° and entirely regenerated by repeating the -
. original high-temperature reduction  in H., It was
" found that the inirial life ‘(the-period up to the first
H. dewaxing treatment) of this catalyst was appre-
clably increased by operating at a temp. of 185° from
-the. start, instead of raising it from 175> to 185°
- gradually. The maximum converter life "(the-period -,
. .between the original reduction ‘and the re-reduction)
- . is obtained when the H: dewaxing treatment is. carried -

- “out at short intervals (710 days) .and the temperature.

- raised as slowly as possible. The conditions necessary .
. -for maximum total life (the period up to, re-manu-

- Tfacture) are not fully known, -although evidence has .
- been obtained that restricting the maximum synthesis ~
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causes a sharp fall in conversion and, initially; 2 more
rapid deterioration, which later, however, becomes no

Catalysts with a2 bigh Co density (12 or more gm,
Co per 100 ml.), which operate satisfactorily at atmes.
pheric pressure with a high space-time yield, have
been found unsatisfactory for synthesis at medium
pressure, * Excessive CH, production occurs and lower
Fields of liquid and solid hydrocarbons. When water
gas is used instead of normal synthesis gas, however,
excessive formation of CH, is suppressed, and yields

. for catalysts of normal density (7-9 gm. Co per 100 m}.)
are obtained. Only slight work has been perfaormed
on Fe catalysts and of those tested, none has given
the consistently zood yields (130-140 gm. per N m.%} ob-
tainable with Co catalysts.at 10 atm. pressure. Addi-
tion of C.H. to the synthesis gas was tried to determine
if branched-chain hydrocarbons might be formed. An
increase in the octané number of the gasoline fraction
from 30 to 78 was obtained but it was found that this -

- carbons formed by the redction between C.H. and H.
independently of the reaction between CO and H..
. The formation -of rubberlike polymers also .caused
riapid deterioration of *the . catalyst.. The’ carbide
mechanism of the Fischer—Tropsch process is supported
‘and further extended through experimental studies.
The production ‘of lubricating oils by polymerization
- of - the - primary, olefin-containing -Fischer-Tropsch
+ products "has received further detailéed study with.
.emphasis-on the use of water gas rather than synthesis
_gas as the raw material. An extensive study has also
“been made, and the results have been summarized of
the production of:fatty ‘acids for the preparation of"

~.Fischer—Tropsch wax of ‘initial b. p. 300° and average -
~molecular weight 815 prepared in-the semi-technical-
seale plant. -, . e Tt
12433, ———,. Qils and-Chemicals From Coal.  Reéport.
_ of the Fuel Research Board for 1949-30 ; Chem, Age,
U vol. 66, 1952, pp. 871-874.

Study.of . the' Fischer-Tropsch -synthesis. had been
continued: The work based on Co catalysts was con-
-cluded as Fe.catalysts were found to be cheaper and-

.. more flexible in operation.in the fluidized and liquid-~
., phase processes.: Operation of a 30-50 gal. daily ca-
. pacity ‘pilot plant was begun. ; Work was carried out
“with Fe eatalysts at 20 atm. and 300°-320° tempera-
ture.  Formation of CO. was suppressed and the linear

ficial.’ One of the most important factors affecting the -
- . performance of the Co-ThO~MgO catalyst is the nature
of the kieselguhr used, as carrier. . The best one yet
. lested was of Portuguese origin.. It gave a robust -
_catalyst of high activity and long life and, as a Tesult '
of -the high density, a high space-time yield. It was
thought possible to avert deterioration of the catalyst
by ‘wax deposition by _maintaining a higher partial
pressure of H: during the synthesis, but.such improve- ;..
ment was nullified by 4n undesirable, increase-in CH, |
formation. - Neither did a -decrease in the reaction "
temperature help the -situation since any reduction in _ -
CH, by this means was offset by the formation of wax.
Dilution of ‘the synthesis gas'with N. at a constant .
gas rate of'1 1. CO+2H; per gm. Co per hr. eauses a
marked fall in total conversion and a serious reduction

- by ‘recirculation-of 3-10 vol-residual gas with each
volume, of fresh synthesis gas. Yields of C:'and higher
hydrocarbons increased- at' the expense of the C—~Hi

.. hydrocarbons.” However, formation of free' C and of -

. CH, was increased and the degree of unsaturation of

.. “the products was reduced. The:fused. NH:-synthesis

‘catalyst gave lower yields of liquid hydrocarbons and

;- H:0-soluble compounds containing O and higher yields
-of CH,- than the-sintered mill-scale - catalyst. Best

operating resultsweré obtained when using a mill-scale .-

catalyst diluted and expanded by G formation so as to

“contain about 200 gm. Fe per liter as compared with

71,800 ‘gm.- Fe per liter for freshly reduced catalyst.

d that reacted and the yield of products-appeared to be
_inliquid kydrocarbons.” When CH.is used as a diluent " controlled by the gas throughput per volume of slurry .
it _enters into the-reaction, giving a 10-20%: higher- .' rather than that per volume of catalyst.. Best.per-
siéld of ligquid hydrocarbons per m.} of CO and H: than ' - formance was obtained with a slurry containing about
when N: is used and at the: same -time a greatly - "800 gm. reduced catalyst per liter. The maximum gas
enhanced yield of C; and C, hydrocarbons. It has not ° rate consistent with satisfactory conversion was about
"-¥ef been established whether this reaction persists or: . 500 vol..fresh gas per vol. slurry per hr. Effect of.
15 merely confined to-the initial phase of high catalyst " . reaction conditions on the proportion of alcohols i
a'q‘hvity.‘ Usg of gas rates 114 times and 2 times normal .~ the products was investigated. Temperature and-pres-

greater and may be even less than at normal rate, -

of liquid and solid hydroecarbons as high as thoser -

increase was due to the olefing and aromatic. hydre- -~ -

] ~--of Cdeposi
soap or edible fats by the controlled oxidation of. i} p gource, ' ()
*- than those on’ kieselguhr.from -another ~Source.
7 G deposition decreases as

.i' " higher the H:: CO ratio the less the tendency to deposi-

" gas velocity necessary for fluidization was maintained g

. Depth of the Slurry through which, the syuthesis gas::
- passed was not a significant factor. Proportion of gas-.
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w, and a decrease in e ratl 2t
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mum temperafu

reaction heat.

tion between C

concluded that
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‘tion of small P
ency 0
tion; the addit

of H,: CO=38.0
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re C.deposition .
the size of the eatalyst gran- . 8536, June 1

issi i d by.the
i ases.. Heat dissipation is also favored by the
?xlsisolg ;rfx:li'row catalyst ls'pac_c(a1 su(rg;t)m;;;}l:% (ll)gnt tg‘ixrc;xg; ’
containing a high-boiling liquid. "9 tion. and
- gteam with the process gas decreases C dep o e

i ions
15% steam. (by volume) entirely prevents it the reacti

3 R jved by mases of
. -C. The amount’of steam required by xases o
‘ .'ggxr"io({xfsCH-: CS “ratio in-preventing G- dggsxgggp, (1:s
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. 1245 - .. Synthesis .of ‘Methane. 6th- Avnval
© T Rept, 194445, pp. 1882 T e
" Since the 5th. ;epyrt ,((isﬁe mlJlsé ézéﬁzigcmgg;uﬁ :ﬁ:ﬂ;
plant bas been designed to a D tos of the
.compounds of the synthesis gas, th iSO orcion
i1 » . . the gas, an [ on.
proportions of H: and CO in 0s, and e ey of
e gas into streams for evaluation ot a of .
ronhf ichiine o o L et
9250 cu. £t, of gas per or.- 4 wel g ,
iil!?‘(::gte Gat% report fo;cpntrolhng, the heat ott rezgfg?;ﬁle)g
“(1) recireniation of gas, (2) tlie use of TELLILLC .
catalysts over which streamline conditions of flow

‘. ‘pounds.” The

applicable to

‘ratory-tested

- recirculation

’ gistribution,

- yeaction’

’ he. catalyst controlled the“rate_of reactior
'igr'fgggngf‘; ‘natural distribution over, a wide surfgf% o
and- (3) the use of forced distribution by means LR e thresis
perforated feed pipe extendingover a length -of cglt‘zlt ysf = - een greatly

surface.  Using methods (2) and (3), life perio "5080 e Sevelop
. over 2, 600 1r. were maintained at gas yelocm?ls 3:(.;0.,) 0.

‘vol. pe,r vol.-of catalyst per hr.y and with niet! 100 Sy

was possible to use 4 synthesis gas as lg“:. ash . Son;é )
- COratio, and to avoid C deposition for 2.700 .tx_'. e

study ‘of., the reactions juvolved in C.deposx io! e

made. Variations have been made \w’t_h: some ig Cooss

in.the composition of the standard -Ni ‘catalyst,

made of the

i i Further 1247, ——
f preventing deposition of C. F ‘ i Commn:
gtlsﬂ&?%c;vg ; all;o been made of the increases in tem

 perature over the catalyst surface a»nd’of the Vconnef:’-,\

p. 870.
" 293793°—54—12 LTI

osition with process gas Hz: ?0=_1.5i}
O.i(%%e?g (1).157%, but l'educede the active. life with gas

’ i f i thods of
ore. effective catalysts and in the me £
gggiﬁxgation of the synthesis gas from organic § com--

- of catalyst temperatures will be. studied, including (1)
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ﬁon between this temperature and loss of activity due

ttle saccess has been obtained in em-
a CHcforming catalyst resistant to

aliti X t that
jsoning by S, but the potentialities are so greg
I;I?;sgvnc:rf will be continued. Experimental details are

and graphic form on the effect of addi-

: ition 3
“the catalyst of S, Mn, and Al on C-deposi H
tSi(:?; tt: O.ﬂ‘;% of the Ni and ‘A in excess were favorable

Mn favored C deposition. The S-con-

taining catalyst resists sintering;less effectively than
does the Al-containing catalyst.’

5 i igated separately = grng; influence of space Vel em.
e The Gas 2 ron Board L oratoni ; ' Iili'glteu(iefl;end size of catalyst granule upon the maxi-

Other experiments
ocity, control tém-

re developed in a column of granulated

catalyst at atmospheric pressure with dissipation of

The mechanism of C deposition on the

Ni eatalyst involves the formation of NiC by ihereac-

0 and Ni at 200° and the . subséquent

is i i ; Fuel Research
kdovwen. of this into Ni and C; The ch
grt?l%ion hias studied the effect of the earrier on G dgpf?]is )
tion on catalysts of Ni-ThO--MgO-kieselguhr and hi

i cith Jow i rface
a kieselguhr with low §[{ecxﬁc surface
the most rapid € deposition. Calcina-

) i i 3 t T00°~800°.
i f the kieselguhr is.best cary ted out a §
: ?to&;s also found that the effect of nheating the catalyst
i . was to decrease T
1:31(%0 jncrease the tendency to deposit C.

3 ivity for CH, synthesis
the activity ‘The hess

roportions of P and S reduces its tend-

to C deposition but increases the rate of deteriora-

i a7, & fis NiSO. reduced the rate .-
jon of 0.2¢ & ag NiSO« v e

1 and space velocity 3,700 vol. per vol.
700-910 hr. ’

Synthesis ~of “Methane. Tth Apnual

! 3 20-38; Gas
.- Commun. 24, November 1946, pp. 20-055 005
' I';?x%tes, vol. 54, Feb. 27, 1048, p. 205§ Fuel Abs;, No.

948,

‘ & ieen continued by both the GAs
- arch work has been continued by both
R:S‘Z:sxich Board and the Fuel Research Board 1?_n ;cl(); -
. catalytic synthesis of CH, as a means of gas mntu‘]ﬁ‘ ofkv”
gas enrichnient, and progress is yeported in the stud)

involved, in the development of simpler

study of the mechanism of the reactions .

iti e talysts has been . -
" Jeading to.the deposition of C on catal) !
lc%‘;tin%ed; Hut so- far none- of the findings has been..

the general problem ‘of controlling the

. "CH. synthiesis reaction on “an increased scale. Labo-: -

variations of-known. methods of control -

of gas, (2) the use-of rod-shaped catalysts:’

s > . i
B hich streamlined conditions of flow are maif- -
: ?,dec‘; s;ci:hatthe rate of diffusion of gas to the surface

of the catalyst controls the rate of reaction by natural -

and(3) the-use of perforated inlet pipe’

e - X Jumn and. -
ing along or- through:the catt_aly§t colun 1d.

L ;igi?gilng -mechanically controlied déstmb:ntrlﬁ{ﬁr ,33';);1‘33

.. “success has been found in the use oL an llar layer
i iffusion-of gasto the . - ;¢ a catdlyst with-which the ‘reaction

- maintained, So that the rate of diffusion-of & ¢ = &faﬁ?’éﬁﬁ 2 oo ggessively: e 1t Tength e

" .-perforations.in an inner tube.

At-a rate ot,lﬁq cu.hﬂ’:.f :
a5 per hr., the extent of C er051taon hag
eredgged. A'Mddiﬁed"Ni—,Mg catalysts have
ed which are active enough to be operative ..

at temperatures down to_186°, not only with synthesis
- gas but also with town-gas.

Studies. have also. beex
effects of the.condition_'s of preparation of

the catalysts, and of their aetivity at st:ages during. .-
. progressive poisoning by 8.

S D Cfor 1047,
. Report of:ithe  Director -for 1947..
37,‘—1548, 55 pp.; British Abs., 1948,-B, I, .
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Some of the subjects dealt with are: (a) Di
hydrogenatiop of coal. Difficulties in tempef'ai)turelgoe;%
trol and in dissipating the heat of reaction in a statie
bed og coal have turned attention to the hydrogenation
of fluidized coal, for which a high-pressure apparatus
has been constructed.. () Synthesis of CH,." The
pilot plant with temperature control by cirenlation of
f.he Zases has operated satisfactorily, the catalyst keep-
ing its full activity for 3,500 hr, at 20 atm. A life test
15 to be made at 1 atm. While the surface area of the
‘hx—AhO, catalysts is.not a measure of their activity,
its Tetention without diminution when heated is an
indication that activity will e maintained in use.
(c) Water-gas process. (d) Removal of orgapic S
compounds from gas. (e) Removal of H.S by Fe.0,,
1248. Grear BRITarN HyprocarroN OrIL- DuTigs 'Coxt-
MITTEE (SIr A){os L. Axre, Chairman). Report of p. oo -
}_Iydrq_carbon Oils. Coke Smokeless-Fuel Age, vol. Garbonization of cannel coal, the Fischer-Tropsch
7, 1945, pp. 88-90; Chem. Trade Jour., vol. 116, 1945, - DProcess, and the removal of § compoands from town
DD. 423—426; Chem. Age, vol. 52, 1945, pp. 343-345; . £as are discussed. L -
Petrol, '.I‘u_ne_s, vol. 49, 1945, pp. 304-309. - - 1255. GREG, S. J., AND Jacoss, J. Examination of the
Repox"t, with comments indicating the importance of . - Adsorption Theory of Brunauer, Emmett, and Teller
developing chemical manufactures based on coal by and Brunauer, Deming, Deming, and Teller. Trans.
products. It is recommended by the committee that .
imported hydrocarbon oil used for chemical synthesis
should be free of duty and for indigenous oil similariy
uyseg, allowances sbould bé paid equal to the respective
duties. An interesting fedture of the  Fischei~Tropsch
process is that the products are aliphatie. not aromatie,
in cha_racter and thus resemble petrolewm rather than
coal oils produced by other processes.. Many of the
. more important chemieals.which can be. produced from
petroleum could therefore be derived with equal:and,

1253. GREENFIELD, G. J. Coal Gas as a Raw Materi
Coke Smokeless-Fuel Age, vol. 2, 1940, pp. 205512333'
204 ; Chem. Abs,, vol. 35, 1941, p, 1206, -
Typical coke-oven gases are classified according to

apalysis: Valueless: CO. 4, N5, H.S+HCN 1; low-

calorific-value gases: H. 54, CO 4; high calorific-value
gases: CH, 29, illuminants 3%. ' A possible treatment
is to pass this gas with steam over heated catalystg;,
converting the CH, into CO and H: This resuiting
mixture opens up a vast field to the synthetic chemieal
industry. DR o '
GREENFIELD, H, See¢ abs, 3655, 3655b.

1254, Greexwoop, H. D. Technical Develo, ments Dur-
ing 1936 in the Gas and Allied Industries.p Fuel Ecg;.
‘Rev,, ;193}, D 49~34; British Chem. Abs., 1938, B,

12,

Faraday Soc., vol. 44, 1048, pp. 574588 ;-
vol. 43, 1849, p. 2065, - 2L 0+ oesi Chem Abs,
Br_unauer-Emmett-Teller
- ’Demm.g-'l‘e]ler theories have been ‘examined. and the
_ following points are discussed: The heat of adsorption
© B, calenlated via the parameter ¢ of the theory is
shown to be compatible with therme-dynamie reqh‘ire-
ments as expressed in the Clausius-Clapevron equation,
-but the latter are equally compatible with a value E,+'
RT in C,. where C=any constant, " F; shows a.moderate
. /qualifative ‘corresponderice with the calorimatric or
- Isosteric value, but close quantitative agreement is lack.

in “some cases, -greater facility ‘from - the primary-
products of hydrocarbon synthesis. - SR
1249. GREAT “BRITAIN: .NORTHERN IxnUSTRIAL * GROUP.
CpA.p PROCESSING INDUSTRIES -PANEL (H. L. Riley,
chairman). - Coal-Processing - Industries - :
Chemicals From. Coal in'the. North, : Chem. Age, vol.
- 53,1945, pp. 563-368; R R
Objeqtives to be considered -are development of the
tar-distillation “industry and extraction of C.H,. from
- coke-oven gas. The statment is made that the north-
east provides’ one of -the most suitable areas in the: .-
country for large-scale trials of the Fischer-Tropsch
process., _The;'County of Durham, with its large coke- -
producmg units and potential reservoirs of surplus gas,
. Is eminently well placed for this research work, and
-, the products made by the Fischer-Traopsch process may
“-be linked with those from'the CH, extraction plan,
1250, GreBEL, A.  [Practical Substitute Fuels; Partict-
]ar1y~s.\'nthgt1c Fuels.] - Chaleur et -ind., vol. 6,-1925,
. Dp. 273-282; Chem. Abs., vol. 19, 1925, p. 3007.
./From-a detajled discussion of the problem, Grebel
concludes that-a successful gasoline sabstitute should -
fulll at least -the following conditions: O less than -
f]??' g ;—16‘7:: ;:a](ori]ﬁcrvaluev‘ove’r"T,OOO cal. per 1,
erm otential (cal. ‘per m.? .of perfect explosive - ried Ni isor ith - i
mixture). over 750, flash’ point. as little below 20° as ;ggur. Axg{cg]imf.’oslgg}l?gol“%mmggrbon al_\ilon%xxde: )
gg:&sis?gz agxl;xlc_e;per 1,000 cal. between that;of petrolenm .- : -Chem. Abs. vol. 32, 1938, p. 1158, . PP 243124543
3 ine, Gl TR TR e Y - Adsorption was meastired 'at(‘)“) St H; on & Stppe ‘
. . . : . C T e T H !
(125L ——. ‘[Conl as ‘a Source..of Liquid Fuels.] .- Ni catalyst poisoned with CO. ? sﬁh‘ljln-gusnuxﬂlijg:ti% !
i Mat. grasses, vol. 19, 1927, pp. 79558-7961, 79847987, - . Doison causesan increase.of H. adsorption at all f)res- -
| 79011-5013; Chem, Abs., vol, 29, 1928, p. 1296, -~ ° SWres up to 1 atm. A large amount of Doison gives a
i e PR O ‘s:?ég;;é lg;vggessuge increase and a “high-pressure de-
. A . CTeas( idsorption. - Larg n de
“[Processes” . for the 'Manufacture of . .. crease the rﬁte,tx))f adsdrptioﬁ‘r ‘a‘moggts of:»pqisoq de-
1257,

. Liquid Hrdrocarbons as Fuels for Bxplosi
3 1 S B> plosion and In-
ternal-Combustion- Engines, Starting From Mineral Gopper. Temperature Variation Experiments. - Jour.
Am. Chem. Soc, Yol 67; 1943, pp. 62-G4; Chen, Abs,

.tween Iz and Ix, the integration constants of the va -
’ .| equation and_the adsorption isostere, respectivele. o
Jeport -not fo‘\;n,;l] to hold in pm‘l,ctiée. rEumente pee ey 18
‘agains the ‘assumption . made by the theor .
evapgratlon-gondensution conditions -of fgév Jg;'frﬁ?g -
n.lulgﬂayer dxi:‘fer inappreciably from those of the bulk
liquid. The implicit assumption - that the adsorption
isotherms above and below the. eritical temperature of
: !:he adsorbate are markediy different is shown’to.be
- improbable. - The values of the monolayer .capacity -
.~ derived from the theory and from-the “pﬁase-chang‘e" '
method of Gregg and Maggs are compared ; only for
‘Isotherms of types I and II of the BDDT classification .
", 18 agreement. to be found,’ According to.the -phase- -~
E cha_nge method; ‘the .adsorption’ isotherm cannot in-
_yariably be represented bya single equation as assumed -
< by tye BET—BI}D'I‘ theory ; where phase changes oceur, |
- the_;sofihe;'m is ‘split up into separate parts.each fol-
. Jowiig its own equation,- The BET-BDDT theory.does
“not, account: for hysteresis; but the'phase-chanéé” con-.
<-ception inchides it as ‘a-matural ‘consequence; i .
1256, GrIFFIN, C. W. ‘Adsorption of Hydrogen b;s' Sup—‘

Fuels.] - Chaleur et ind., vol. 8, 1997 ;
: ., vol. , DD. 324-832:
ginj;n Abs, vol. 21,1927, p. 2779." T e p. 1342
2 Critical review of recent processes ‘partictlarly thé. ' The ; ion ¢ w eratu \tion' on
gor X v > A larly the-. . The sorption of H. with tem variation on
Be gius, ,Flvscher 'jl‘ropsch and Prudhomme-Houdry.- 7 pure mnssiygVCu was determme%egtgr:o;%ﬁet}logvig

.

and  Brunauer-Deming-

ing., The relationship, ‘which the theory implies be- -

Arguments are-adduced -

Sorption.. of Hydrogen By Poisoned

that of H: on the same Cu poisoned with a small quan- .

i 1258 -

" 71260, Gricu4n, V., "DUPONT;: G.,

..1262. ——. [Gasoline -Products ' by Direct Synm-

tity of CO. The effect of the poison is to prevent
largely solution of H: in Cu. .
1258. GrieriTH, R. H. Catalytic Removal of Sulfur

Compounds. Inst. Gas Eng., Copyright Pub. 175/64,

1937, pp. 45-64; Gas Jour.,, vol. 220, 1937, pp. 475—

476, 479483, 667; Gas World, vol. 107, 1937, pp.

379-883, 471-476, 563; Chem. Abs,, vol. 32, 193§, p-

6438.

An active Ni(OH). catalyst is depasited onr porous
china clay by soaking in a boiling solution of NiCl,
drying, plunging the pellets into excess. alkali, wash-
ing, and activating with coal gas at 350° for 2 hr.
Purified coal gas was passed through the catalyst bed
at about 1,500 vol. per hr. per unit vol. of catalyst space
at an inlet temperature 160°-180°. In an experimental
run of 40 weeks, 10,000,000 cu. £t. of gas were treated
without renewal or alteration of the catalyst. .CS: was
converted to CO: and S$O:. with. small porportions of -
8§0,. .If temperature rose too high, a back reaction
occurred, and H,S was produced by hydrogenation of

© 80.. - Femperature can be controlled by adjustment.of

0. in gas; the normal amount is 0.6-0.7%. Cowbustion
of H: and complete elimination of O:.increase calorific
value, permitting extraction of more benzene.. Heat"
requirements are met by exchange between outgoing
and incoming gas. ~-Gas treated by the catalytic process
and then by active-charcoal for recovery of benzene .
should contain less:than'l gr. 8 per 100 cu. ft. of gas, no
0z, n0.NO, and a considerably lowered ¢ of djolefin .
hydrocarbons. It should be.free from .formation of
gummy deposits-and producé only traces of SO: on -
combustion, L : . o L
.. Geometrical. Factor_in Catalysis. Agd-~
vances in Catal¥sis.. Academic 'ress, Inc., New York,.
1948, vol. I, pp. 91-114, - . : N )
Reaction kinetics and mechanism of catalysis are
studied from the viewpoint of 2-point adsorption.on an

organic molecules” and of -G:H:-are discussed. The:
synthesis of hydrocarbons from' CO, and related re-
actions, are argued, and evidence is brought forward -

_to support the chain-growth-hypothesis. -

. -.See abs. 1465, R
‘AND - LOCQUIN,  R..
Traité de chimie organique. Madison & Cie, Paris, -
1937, vol. 3, p. 826. | o , PR
‘Discusses MeOH synthesis.. N P
- 1261, GrinME, W, [Recovery of Liquefied Gases From
Cokeé Ovens, Synthesis and Other Gases.]: . Ztschr.

British Chem. Abs,, 1941, B, p. 271.. .

: Light hydrocarbons in coke-oven gas; hydroé:irbon-

" . .Synthesis waste gases, ete,, owing to their low concen-

- tration,. dre" usnally recovered by means. of active C.
The technique is. desctibed-dnd details are given -of

‘the working of an active-C plant at a F.isicher-TropschA 7

hydrocarbon-synthesis works. . - -

.‘thesis, " German- Developments in the .Fischer-
<" - Tropsch Process.] - .Oel u; Kohle u. Brennstoff-Chem.,

" “June 1, 1944; Chem, Trade Jour., vol..117, 1945, ppx *

=289-290. . . . .
- Recovery of the lower-boiling "products produced. in
" . the . Fischer-Tropsch process is discussed. The .acti- -

* vated . C -process is emploved. -The TFischer-Tropsch - |

feed gas generally contains 15-20% of. inert constitu-
ents such as CH,, CO: and N.. From such a gas about
1%. leaves the “catalyst chamber in gaseous form, the
hydrocarbons in this exit-gas mixture containing 40~ .
" 50% “of the total hydrocarbons produced in the con-
of gasoline and gas oil pér m.* The dctivated G, ar-
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. ranged in a tower, has a selective adsorptive action on

. 1264. GRINEVICH, V. M.

; ~..ratio=3.
. active catalyst surface, The reactions of unsaturated -

" .of much Si0.with EK:0 in the proceSs of catalyst-
"’ formation,. with - consequent formation of essentially-

e Ver, deut..Ing. Beih. Verfahrenstech., 1940, pp.12-16; .~

. version." ‘Bven dfter cooling, it still ¢ontains 200 gm.. :

- followed by a :doubleé separation' to yield 23% -of
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the gas constituents, the gasoline and gas oil being
taken up first. The lower portions of the C become
saturated first with gasoline, this gradually displacing
upward -the lighter hydrocarbons and other products
until, at the end of the operation, the C has adsorbed
about 5% of its weight of gasoline, which is recovered
by steaming. The operation is effected on a1 large seale
in groups of 4 adsorbing columns, 1 of these being cut
out automatically. in series .for regeneration. The
lower hydrocarbons recovered may be used for the syn-

thesis of high-octane fuels. .

1263. , . [Fischer-Tropsch Synthesis.] Bergbau
Archiv, vol. 9, 1949, pp. 114-121; Coke and Gas, 1949,
p. 331 )
Reviews process.’

GRIMNES, F. B.  Sece abs. 3108,
[Carbon Catalyst for Carbon.
Monoxide Conversion.] .Jour. Appl. Chem. (U. S.
S. R.), vol. 18, 1940, pp. 831-840 (in French, p. 8407} ;-
Chem: Zentralb,, 1041, I, p. 1209 ; Chem. Abs,, vol. 35,
1941, p. 2286. - .
Activity of catalysts prepared by impregpating char- .

- coal with K.S, K:CO,, and calcining in the absence of

NH—~CO or CO: was low. The catalysts prepared by
impregnation -of activated fir charcoal with ECNS, or
better with K-S, K.CO;, or K.Si0; and calcining in an

" NH+~CO or. CO- stream were nearly as active as the

Fe-Mg catalyst. “Removal. of. K from the C catalyst
virtually destroyed its activity; Therefore, the action
of C catalysts is due to the.presence of X compounds

. distributed- or the surface of the carrier (active C).

The flash point of C catalysts-decreased with an in-

“crease in their -agtivity: ~The presence-of T't in the G -

catalyst containing K considerably ihicréased its activ-:

“jty. . All experinients were cfirried out at.400° and 500°

at a volume velocity of 100 and 600 and steam:gas

1265, - Selection of New Raw Materials- for
- Ammonia Catalyst. Jour. Appl. Chem. (U. 8. 8. R:},".
vol. 18, 1945, pp. 318-821 (English summary) ; Chem. .
Abs. vol, 40, 1946, p. 3576. S
. Study. of* Vysokogorsk, Magnitogorsk, and -FPokrovsk :
ores, after magnetic separation.from Si0., showed the

- possibility of preparation of an NH; catalyst, since
““the presence of SiO: upto 2% does not show a negative-
-effect. on the- catalyst activity, provided that enough’
K0 is present. - This effect is explained by separation

puré - magnetite. erystals. < The ore is subjected .to
double magnetic separation and -alkaline fusion -and:

-finished product. The catalyst can be regenerated by
-oxidation .of KNOQ.. " - R

- 1266. - . [Zinc-Chrome: Catalyst for Methinol
. Synthesis.] - Jour. Appl::Chém. (U.-8. 8. R.), vol.
<. 18,1945, pp.. 90-96; U.”0. P..Co. Survey Foreign
" ‘Petroleurn Liferature Transl. 580, 1946; Chem: Abs.,

“vol. 89,1945, p. 5247. o i .
It was shown that substitution of Cr:0s; by CrO.in
ZnO-Cr oxide catalysts increases catalyst efficiency by
.40% in MeOH- synthesis. "Catalysts § Zn0-3CrOs and -
2 Zn0-Cr0s have the same- activity. Jncrease of Cr
“to the limit of ZnO-OrO; lowers the efficiency by 60%. -
-Compression of the.catalyst, after a brief working
pério‘d, improves its efficiency #nd the mechanical
Ustremgth, T e oo T e T
" 1267. GRIREVIOE, V. M. and KLAPCHUK, S. V. . [Utili- -
.- zation of the Krivoi-Rog Hematite as a Raw Material
. for the Ammonia Catalyst.] Jour. Appl. Chem.
- -(U. 8. 8. R.), vol. 10,1937, pp. 1868-1870 ;. Chem:
Abs., vol,32,1938,p. 2208, - .. - .o T
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Hematite deseribed contains Fe,Os 96.70, ¥eO 0.53,

ALO; 0.90, MnO, traces, Si0. 1.60. Ca0 0.0, MgO 0.05, -

S (sulfide) 0.004, S (sulfate) 0.02, and P:0s 0.04%.
The preparation of catalyst is schematically deseribegd.
8 refs. - ' .
1268. Grisworp, J., aXD Brrorp, . B, Separation of

Synthesis Afixtures, Vapor-Liquid Equilibria of

Acetone-dethanol-Water, Ind. Eng. Chem., vol. 41,

No. 1SO, 1949, pp. 2347-2351; Chem. Abs., vol. 44, 1950,

p. 1788, . .

Acetone and MeOH . are major components of the
water product obtained from hydrocarbon synthesis by
the Fischer-Tropsch-trpe process. Vapor-liquid equi-
libria of the binaries and the ternary .are needed in
fractionation calculations for separation and recovery

. of the organic compounds, - This ternary and the 3
binary boundary ‘systems were studied completely at
760 mm. Hg bressure. Tabular and graphic data are
bresented for: d*,, #*p, boiling point, and vapor-liquid-
equilibria for all of the systems and actvity coefficients
gor tdhe 3 binaries onlr,” No ternary azeotropes were
ound. - : B ' : :

1269. Guisworn, J., Cav, P. 'L, AND WINssUER, W, O,

Separation of Synthesis Mixtures. Phase Equilibria
in Ethyl Aleohol-Ethyl Acetate-Water System. - Ind.
Eng. Chem., vol.. 1. No. 10. 1949, pp. 2352-2838;
.Chem. Abs., vol. 44, 1950, p, 1788. .

-Above compounds oceuf in the water product of

Fischeér-Tropsch type hydrocarbon synthesis processes

and in the manufacture of ethyl acetate by esterifica-
tion. - Vapor-liquid equilibria are reported for the

" AcOEt-EtOH and AcOE+H.0 binaries as well as for .

: “the ternary:spstem, In additon d*¢.and boiling point -

- . (760 mm..Hg) are given. The 2-phase liquid region is §
-+ ~explored for the'AcOEt-H.O binary and for the ternary

with tie-lines and isothermal boundaries reported. No
well-defined ternary azeotrope. was. found, - buf - 1ow-

boiling zone at 70.3° covering a sizable range in fernary .
» ¢omposition was reported along'the ester-rich side- of .

the 2-phase liquid region, ° .
" Grovpg, K. H. Sce abs. 1270,
" GroH, E. See abs, 3101, 3102.
) - .Grorr, E: See abs, 1257,
.. GROLL, H." Séc abs.1453,
- '-Gross, —." See abs. 1504,
- 1270." Gross, H., AND Grobog, K, H. .
Hydrocarbons as Basis for Classification.] Qel -u.

- Kohle, Erdoel; Teer, vol. 38, 1942, Ppp. 419-431 ; Chiem. -
3. BN

Abs. vol. 87, 1943, p. 569

This study. of the physi’cal‘constantsﬂdf ‘the soii617 B

" paraffin hydrecarbons shows that, for a given moleuclar -

weight, branching of the chain causes lowering of the -

 solidification point, and that presence of rings causes,
‘in dddition, -an increase-in density. In.thig~ivay a’,
“ring val.?
an “asymmetry val” (indicating branching of ‘the
chains) can be deduced. Heterogerieous mixtures of

solid hydrocarbons were examined by separating them .

acording to inolecular weight by, fractional distillation
"-and according to their. asymmetry by fractional erystal-
lization from solutions in (CH:Cl)x. Of the products

examined, the Fischer-Tropsch synthesis product was

*  a miSture«of normal and. isoparaffins, that is, of “ali-- .

phatic nature, while the solid hydrocarbons from-pe-
troleam’ and." brown-coal : tar§". contained,. varying
quantities of ring parafing with different. numbers of
rings per molecule. The result suggests'a classification .
of 'solid hydrocarbons on the hasis of theijr composition,
solidification -points, and ceresin character. - .-
"1271. Gross, HI W. - [Production of Detoxified City Gas '
by Pressure Gasificarion and Synthesis With Iron’
- Catalysts.] .. Erdil u. Kohle, vol. 3, No.1, 1950, p.11; _
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[Strueture of Solid

(indicating presence of ring paraffins). and

No. 5, 1950, pp. 218-222: Chem. Abs., vol. 40, 1950,
p. 7513,
Abstract of paper presented at the 1949 meeting of
the Deutsche Gesellschaft Mineraloelwissenschaff u.
Koblechemie., Previous processes for the detoxification
of eity gas, such as the conversion of CO with steam
to H: and CO; or the washing out of CO with Cu salts,
have only occassionally Leen used since they, in gen.
eral, raise the cost of the gas too greatly. - Since 1938 the
. Lurgi Ges. fiir Wiirmetechnik m. b. H. bas been work-
ing on a process that changes the poisonous CO with a
small amount of the H, in the gas into a more valuable
Fischer-Tropsch product. In most cases the detoxified
gas is cheaper, since the net excess for the production
of hydrocarbons, in general, exceeds the cost of the used
gas. This method, therefore, is of great interest, since
it places gas- detoxification on an economical basis,
Especially favorable is the relation in the working up
. of city gas from-the Lurgi pressure gasification plants
since this gas possesses a relatively high CO content
of 15-209% and a favorable pressure of 20 atm. for the
catalytic - conversion to hydrocarbons. Special. Fe
catalzsts are used which need for the reaction, beside
CO, only a little H:. Because of the equalizing effect
in the gas contraction associated with the reaction
the H. content in the detoxitied gas remains virtually
the same, and the end £as still corresponds to 2 normal -

city gas.' In 1942 the Drocess was experimentally tesred

at Bohlen near Leipzig on a large scale processing
1,600 ¥ m.® of gas per hr. - Severa) months operation
showed that; depending on "the catalyst compostion
and the operating conditions. mainly parafiin or. low-
boiling - hydrocarbons . could be obtained. Since CH,

formation in'the synthesis is favorable to the city gas, -

‘the yield per N m.*of gas hised;is far above 200 gy =

1272. Grounps,-A. Review of Work on the Production .
of Oils—the’ Fischer-Tropsech Process. Chem. :Age,- -

vol.-38, 1035, p..164. - e ,
“Reviews development of s¥nthesis of liquid fuels from

"-the early discoveries of Sabatier in 1902. Fischer and

Tropsch, working together since 1922-23, first estab-
lished that, in the presence of an alkaline Fe catalyst

‘- at 400° C, and at. a pressure of 100 atm., alcohols, alde-

hydes, ketones, and fatty acids could be produced. -17-

-and the mixture of these compounds was calléd Synthol..
‘With Zerbe, Fischer found that, as lower pressures were'
used, compounds containing -less O were formed and
that the rate of the reaction decreased. Eventually, it

" wasfound that, at 7 atm. pressure, an-ofl was produced
. consisting principally of hydrocarhons of a ‘parafinoid-, -

nature. In 1905, Fischer and Tropsch found that the
reaction could -be carried on-at atmospheric pressure;
they also discovered that, if the catalyst was to have
a:long life, itwould be necessary to work at tempera-
tures of 200°-800° C. With & reduction in temperature

. the reaction was slowed stiil further, so that new and

more highly active catalysts had to be found. Tropsch
left Fischer in 1928 to found the new Institute for Coal |
Research at Prague, ‘and it took Fischer and his co-

.workers (Koch'and Meyer) .6 yr, to produce catalysts
~that were active enough at:200° C, and at atmospherie
. pressure and yet had a reasonably long life, - It was
-found that the presence of a 'strong’ alkali brought

about polymerization, umntil ‘eventually  solid pgm'ﬂ‘iu

| instead of liquid oils was obtained as an end product; -

Bventually a Co-Th catalyst was produced, which was

. “found not only to give ‘high yields of liquid ‘products,

but'which also had a long life in actual practice, “The *
theoretical ‘yield of liguid broducts was actually 185
gm. per m.” of gas, containing 29.5% of CO and 60% H-.
The latest reports showed that 151 gm. per m.? could be

.obtained, corresponding.to a conversion of 8L.6%% of
_the total material.

3 This result was brought about with
the’use of a 2-stage operation at 190° C. and 184° C.,

‘

- different compounds were isolated in this early work, - .

tively, using a Co-Cu-Th-kieselguhr catalyst.
Besg e:f the essenti;z;l]s for satisfactory operation of the
Fischer-Tropsch synthesis was purification of }tthl s]\;n(i
thesis gas from organic S compgunds. A metho 11 X
peen elaborated by Fischer and his collaborator Roelen,

" whieh was found to be perfectly satisfactory in indus-

ractice and which was eapable of reducing the .
:.?ga:}nli)c S in the gas to the abr_\ormally low ‘ngure'} l(:f .
0.2 gm. per 100 m.? or 0.087 grain per 100 cu. ft. .oe
syathesis of liguid products from CO-H: was an exo-
tixermic reaction. The heat generated ralseq the tﬁu-
perature of the gases several hundred d'egxees.‘ 1.?
conversion vessels were surroundéd by a circulating oxd o
system, so that the oil picked up-the heat evolved _:'mfl
transmitted it to H:O for the generating of s.team in a
special-type boiler. The products formed by 1:hef§ynd
thesis were water-white. Before use they were fI ;g
from traces of organic acids by a light soda w ash.._ b'l'te )
produets were free from S. The remarkable fiexi 111 v
of the Fischer-Tropsch process from the point of v tel“
of the raw material available was_strgssed, ar_ld ll)e
vield of finished products from the primary oils ob-

. tained was given as: Gasol (consisting mainly . of

& H,), 8% ; petroly" 509 ; diesel oil, 89%; .
z?lfgl;ogtl;l garcz;ﬂi;l)'wax, '391': In addition, a hard 13_:11'ﬂﬁin R
wax was recovered from the cnt:}lrst mass during r.e-;\
generation. This wax almost paid for the cost of xle‘ )
generation of the eatalyst. It :was shown how t'u;
octane number of the petrol produced could be nnpr?\ e{ .

" by ‘cracking and by hlel)dix)g with benzol‘and/ox,’a -
cohol, together with the addition of PbEt:.

GRUMMER, M. Sec abs,

-2102, 2103, 2103a. - -

1273, GRUNDMAXY, C.- [Nitration of Higher-Molecular

* '"Paraffin. Hydrocarbons.] - -Die-Chemie, -vol. 56, 1943,

pp. 159163 ; Great Britain Fuel Research Intel,, No.

5, July. 1944; Oel u. Kohle, Erdoel, Teer, vol. 40,

11944, p. 227, - S
Charging stocks employed included mixtures of l.1quyd‘

hydrocarbons from the Fischgr—Tx-opsqu sy_r},lf.hesx;\.

1274, ‘GruxEeR. L. 0. [Motor Fuels.] - Tek. Ukeblad, vol:
83, 1938, pp. 383-38Y, 400103, 111-413.

Survers the motorfuel problem and the possibilities .

L © . with
of synthetic fuel production as they affect Norway, wi
'speg;t]tl reference to the use of the cheap electric power
available.. Petroleum refining, hrdrogenation,

are diseussed.

1275. - GUELPERINE, N. L., ANp -NarpIrcy, I. M [“I-8" .
* Diagrams for H., €O, N:, N:.t3H.: and (‘3)9+2;E[;] o
Chim. et ind. vol.:34, 1935, pp. 1013~1020, 1279-1288; .

"~ Chem, Abs., vol. 30, 1936, D. 2064, o0 : i
Dingrams are presented for pressures up to 1, atm.
andltne%nl;peratures <600°, - They were constructed from

" experimental data on compression and.thermal capaci- -
'tieI;efounq' in the literdture, including the low-tempera-. -
ture aﬁd,frelntively low pressure curves.of Keesom'and ..

Houthoif for H:.and N.. The: diagrams -are not uhso-‘
-~ Iutély ‘accurate but sre sufficiently S0 for use i1_1 Syn-
" thetic-NH;, synthetic-MeOH, -and oil-cracking mdusj

tries." - T o - :

*1276. . GUERTLER, | W.

‘Abs., vol. §,1914, p. 1407. . B
., Discusses status of the Fe-C system. .. .. - .- -
mgé Crirbide - System Into . the Graphite” Systegi.]

Stahl u. Eisen, vol. 84; 1914, pp. 520-525, 751—794;
" Chem. Abs., vol. S, 1914, p. 3002. S ‘
" Discusses Fe-C diagram in detail.

,:Fe:G is unStab,lég

at.all ordinary témperatures, but.'the transforma- B

" LITERATURE ABSTRACTS

" corresponds to the composition MuNi;.

2098, 2099, 2100, 2101, -

the ..
Fischer-Tropsch synthesis, and the use of NH; as fueli i

[Investigations: of_Vittorf ‘and’ "
- - Hanemann Reldtive to the Carbides pf'Iron.! Inter- L
- nat. Ztschr. Metallog., vol. 5, 191;-1, pp. 239727: H Ghem:

." [Law Governing the Transformations of . -

S 185

tion energy is so weak that it must be heated for hours
;Ig Su0° gl:;'efcore it breaks down. WWith increases in
temperature, the time required for decomposition is
shorter. In spite of the instability of FesC, it is pios-
sible, under certain conditions, to cause the react Em
Fe;C=3Fe-}C to reverse. If the tendency to form

" graphite is stronger than the force tending to decom-

se FesC, the speed of the reaction is govex;ned by the
?&ﬁ:er force. ’_LI’)hex'e is some doubt as to which of these
forces is influenced by the presenc-e_of Si. '.l;he sepnra:
tion of graphite is accompanied by increase in volume;
consequently, its formation is retarded by pressure.. -

" . The main factor is. however, temperature, and it is by

’ i Al vari lts
varving this that foundries obtain the various resul
tl?e\' dgesire. Gives diagram that shows graplncg_lly
the relative amounts of free and cou}bined [o] \\mf
different temperatures; by means of it the chabpges
during cooling are discussed. .

GUEsT, P. G.  See abs. 1449: s Of fh
1278. GurLravn, C.' [Ferromagnetic Properties o ] e
Compounds Manganese-Nickel Alloy and Cementxte:]
Compt. rend., vol. 219, 1944, pp. 614-616; C}:em. Abs.,
vol. 40, 1946, p. 1711, . S
Alloys of Aln with Ni containing 57-85 atomic ¢t of
XNi are paramagnetic when tempex;edfand ferron;:_lg}llle]t;:?
g { aled.. The most strongly ferromagnetie dlloy
when annealed.” The mos bt Thl':s etie. pl{g: :
ared by fusing pure Mn (99.98‘7:)7 and pure Ni
1299.76%) in »imb ALQO; crucible in a high-frequency’

- .furnace.. To obtdin the maximum. magnetizarion .the

specimens were annealed for 3 wk. at—appro.\:xmately
470°. At 480°, MnXis is no longer ferromagnetic. ‘:'L‘lge .
change is not completely reversible, and the alloy is -
paramagnetic or ‘weakly ferromagnetic depending on .

".;the speed of cooling fo.a temperature below 480°. In -

he case of ferroiiagnetism the spontaneous magnetiza-
‘ii:ncrenppears at -g180°. -This indicat_es probably,t‘he_
simultaneous ‘existence of a Curie point and a point
of transformation, Curves -are given _showing- the
specific’ magnetization as a function of 77 angd the law

o of approach to saturation dt 290° K. and 0° K. asa

function of the reciprocal of the internal fleld. For 0. -
K., 0=98.16.  ‘Curves are also_given showing the ye-w
sults obtained on-an exceptionally pure speci;uex_x oft
Fe;C. from which the value.s,=169.3 at 0° K, is
(deduced. - - T e R
©.1279.. GuirLavp, C, MIGHEL, A., BExarD, J. “Axp FaLror,
M. - [Ferromagnetic. Properties of Chrgunum Diox>=-
ide.] Compt, rend., vol. 219, 1944, pp. 53-G0; Chenx:
Abs;, vol. 40, 1946, p. 23657.';' e - TR
Ferromagnetic CrO: was prepared by heating CrO: R
This gave a mixture of approximately equal parts 'of

- CrQ.-and a solid solution of 'O in Cr.0s:corresponding

" to (8 Cr:0:-+0).; ‘The exact-proportions of the 2 con- -
stit(uénts in a ‘particular specimen:were deduced from
its loss in weight when the whole was converted inte -
Cr:0s by caleining at 900°. Magnetic studies made on
-2 .specimens. with ‘different “CrO: ' contents, . prepared

'independently, ‘are reported:as giving concordant, re-.- ..

sults, -although no experirental ‘details are given:: )
1280, GUILLAUMERON, P. - [Chemical Applications, of ¢
Natural Gas in the United States.] —Géx;ie civil, vol.-
| 124,1947,pp.125-180. e oo o
Review, fn which “the ‘Fischer-Tropsch process  is
° mentioned. R oo S
1281, GuILLEMIN, “A.  [Corrosion “of “Metals ‘ by
Methanol.] -Anu. ¢him. vol. 19, 1944, pp.’ 145-201;
Chem. ‘Abs: ¥ol. 40,"1946, p. 1437-1438. e
" Gorrosion of metals by MeOH twas studied at room
teg;erature. Al, Cu, Sn, Pb, Zn, Cd, Sb, Bi, Cr, Fe, Ni,
Co were subjected during 4 months to nnhydrqus -
. MeOH, MeOH containing 20%. H:0, MeOH contzudn-
ing'2% CH.O, MeOH containing. 1% HCOOH, and 1%
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X-ray examinations by the powder method have been
made of Fe nitrides prepared by passing NH, over pure
Fe, which was prepared by reducing Fe oxides with
2. The structure is dependent only on the N content
and not on the method or conditions of preparation.
The maximum X content is 11.8%. The nitrides are
really solid solutions of N in Fe. At 0.2% N, faint
lines of a face-centered rubic lattice begin to appear;
all a-Fe lines have disappeared at 5.7% N, The new
lines remain fixed as N increases and indicate a unit
cube of edge 3.789 i, T. somewhat larger than that of
y-Fe. Howerver this is éalled Y-Dhase and is considered
to be a'solid solution of N in ¥-Fe, The Fe atoms are
in a close-packed cubic array, with N atoms in the
interstices. No evidence that the X atoms are regu-
larly arranged appears. A new phase, ¢, appears at
5.7-81% N. It is hexagonal: and cloge-packed,  the.
unit cell remaining fixed in size at first, but beginning
to increase at 7.3-8.6% N. The phase-is estimated to
become homogeneous at 7.5-8% N. The ¢ parameters
rare the a=2695 d. U., ¢=4.362 L. U." Increase in N
increases the parameters, ¢ increasing relatively less
than a. The e phase is a solid solution of N in hexa-
fonal close-packed Fe. A thin Fe sheet nitrided at
450° for 4 hr. showed strong. v and weak e lines.
1306. [Metallic Nitrides, Carbides; Borides.
and Hydrides.] Metallwirtsehaft, vol. 10, 1931, pp.
387-390; Chem. Abs.. vol. 23, 1931, p. 4192,
Discussion of the chemical and phy¥sical properties
of the nitrides, carbides, borides, and hydrides of the
Jetallic elements, particulariy as related to the lattice .
stracture of these -compounds:  Special attention is .
given to the compounds of these elements with -such
.. transitional metals as. Vv, Cr. =~Ti, Mn,-Fe, Co,-Ni; Mo, -~
W, Os, I, Pt, U. The. nitrides; borides, carbides, and -
hydrides of--these metals exhibit strongly metallic
properties, while analogous compounds with the other
.metals are nonmetallic in nature. The lattice:strue-
- ture of these transitional eleménts seems to be char-
acterized by an electron defect, and this together with
the small atomic radii of the metalloids in question
- seem to-be a factor in the metallic ‘nature of these
" ‘compounds, 't - Lo S >
<1307, [Regularity
drides, Borides, Carbides and Nitrides of Transition’
Elements.]).. Ztschr. physik. Chem., vol. 12, B, 1931, -
pp. 33—56;,Chem."Abs.,»vol. 25, 1931, p. 26157 . -
Structure ‘of erystals of biary eompounds contair-
ing a so-called “transition element” and H, B, C; or N
is - critically “examined .with respeet to the ratio of
‘atomic radii; If this ratio r: 7=>17 the structure .
is simple, while if the ratio is smaller] the structure
hecomes more complex the smaller the radius of metal
ion. Only these combinations show a typical metallic.
character in-erystal structure, which is termed an in--
‘Bltration structure. . The latter shows &' combination
MX, M-X; MX, and MX., each of which is deseribed.
The face-centered - cubic of ~close-packing hexagonal -
lattice, both of coordination number 12 are most, often
", observedi 1 case each of body-centered cubie and sim--
ple” hexagonal, both ‘of coordination number. 8, was
found. Careful ' discussion. follows . -of - the .packing
arrangement of atoms and the relation to coordination .
numbers, - B T e
1308, — [Powder Photographs 'of .a New . Iron
Carbide.] = Ztsehr, Krist., vol.
~Chem. Abs., vol. 25, 1934, p. 7100,

X-ray. patterns of Fe that had been in‘contact with e
€O for 430 hr. at 225° show weak libes of Fe:O, and .+
Fe:C, with stronger lines of a new carbide, which is
.probably Fe.C. At higher temperatures the FeyC grows
at the.expense of .the Fe,C. , After heating in vacuo .
-at'500°, ‘only lines of Fe:C remain, It.was not found .
possible to index thelines of the pattern for Fe.C. .

't
89, 1934, pp. 92-94.7-. .

- fietion ean. be applied for the reaction:

in Grystal Strueture in Hy-. -

“petroleum and from coal by carbonization, distillation,
hydrogenation,’,

1318, HaLg, C. H. fRapidAnaIysi

- fa
. thesis catalyst.- The procedure for Co involves titra-

", tion in an ammoniaca)l solu
-~end point is detected by means of the dead-stop techni
--The method is very rapi
~Subject to interference by
- commonly associated with
the jodate. )

iodide, and the liberated ‘iodine

. fate (Na:S:0:), . The m
as -‘accurate as the gravim

cipitation of thorium oxalate, o

-This plant contained 124 stan

-- pressure ovens, divided into 2 s
bution between them depended
“operation, éte, -Each-oven. con
Iyst, the life of which was about 85

SYNTHESIS AND RELATED PROCESSES

1309. - [Crystal Structure of Magnetic Ferrie .
Oxide, y-Fe.0,.] Ztschr. physik, Chem., vol. 29, B, .
1935, pp. 95103 ; Chem, Abs., vol. 29, 1935, p. 6122,
‘When Fe,0, is oxidized at low temperature, the sping

structure is retained to form v-Fe,0: with a steady ge. -

crease in the dimension of the elementary cell fropm '

8380 to 8.322-A. Change in intensity of the X-ray

patterns and the density indicates that the increase in

the O concentration produces empty’ spaces in the K

$pinel lattice so that in y-Fe.0s, where the O concen-

tration reaches a maximum, 1 of the original Fe -

atomic positions are unoccupied, and the elementary

cell contalns an average of 2133 Fe and 320, FE
HauN, D. A. See abs. 2173,

Hamx, H, Anp MURLRERG, H. [Metal Amides ..
and Metal Nitrides. XX. System Iron—Nickel-- -
Nitrogen.] See abs. 1650,

1310, Hamx, O. [Contribution to the Thermodynamies
of Water Gas.] . Ztschr, physik. Chem., vol. 44, 1903,

" pp. 513-547; Chem. Zentralb,, 1803, 2, p. 540 ; Jour, .
Sgc. Chem. Ind. (London}, vol. 22, 1903, p. 1038, - .
From the results of experiments, at a constant tem-

perature with mixtures containing varying proportions
of C author finds that the law of mass

ey

'0: and H: the

) . CO:4+-H=CO+H.0."
‘The value of eguilibrium:constant K (=
0-534 at 686°C%, 0-840 at 786G° : ) .
986°, 1:62 at 1.005°, 1-96 at 1,086%,2:12 at 1,205°, and
2-49 at 1,405°. Up to 1,100° C. the constant may -be
S 9080 B
expressed by thg_fox'xx]ula,: log K= %—0-08463 log. -
I'~0-0002203 7425084, S R
1311, [Equilibrium - CO+H.0=CO.-+H;] :
- Ztschr.. physik. Chem., vol, 48,1904, pp:. 735-738
«Jour.. Chem, Soc., vol, 86, 1904, (2), p. G43A, . BERE
1312. Haxaxsox, H, [Production of Motor TFuels:]
Tek. Tid. UppL D. Mekanik, .Skeppsbyggnadskonst °
Flygtek., Automobil Motortek., vol. 70, 1940, No. 8,
- -BD-T4=T6 5 No; 42, pp; 77-843 No, 46, pp. 85-89; No.
-1, pp. 98~100." S
Discussion - on .the production of motor- fuels from

CO.H.0.
="Co.&,) I
, 1-197 at 886°, 1-571 at

1

gasification, ;and the .Fischer-Tropsch " .
ynthesis, . TR e o - |

s of Fischer. Synthesis
Catalyst. 23, No. 6,. 1946, ‘pp.
=120, e
‘Deseribes. methods that have been found faost satis
ctory for the determining Co and Th in Fischer syn-

Petrol Refiner, vol.

tion with KsFé(CN), .The

d and “accurate and is not °
any of the other materials
Co. Th is precipitated .as ° H
The Th(I0,), is’ dissolved, reacted with
titrated with thiosul--’
ethod is more rapid and equally’ 3
etric method: involving ‘pre- P

814. Harr, C..C.  Chemische Werke Essener -Stein-
kohle A-G." ‘Bergkamen ‘Near 'Kamen-Dortmund,
-Germany. - Inspection™ of Fischer-Tropsch Plant.
CIOS Rept. XXVII-54, 1945, 5. pp. PB 413; TOM. ;
Rept. 10; TAC Rept.SnMG~4; TOM Reeél 197... »."

dard-type atmospheric-
tages; the exact distri-
on catalyst life, plant

tained 1 ton of Co cata- .
mo. The synthesis

s Juse. at_20. atm, pressure for the Fe

. . teristies of process.

-/ have appeared in the lif

RERE |

or item of

ture of synthesis gas was the maj t :

Tt to Improve the s ation of & high bropor-

2 possibilities exist: e utiliza O e D nets

tion of the products as high-priced ct Jrodnes

ion i thesis gas. is

and a reduction in the cost of s¥n Bas It e

at the production of t:hg primary p 5

x;x;&c:;l ;}}:sent-da?" British conditions would cost be:
tween 25, and 2s5. 6d/gal.
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, 3 ke-oven. gas in 12
ared from coke and co 2
%iﬁ:lgfsxvg‘;gg-gas sets and conta;rsxege(!)ltoédzi);{a aatn:{isan.._
: = ‘harged oven w:
igg‘;. fo‘: ?féglixs wi%h J:Easidual1 ég61§ f;%xlx‘:eséafeem iiﬁgg
o in stage 2 at w 1
%henoggtlgz st}ia‘x&;nme“g transferred to stage 1 when |
or 2 .

o
i e had risen to about 1900°
ihe operaling temper?:t;gl; 1 was 45-50% and the

jon Danary nformation on Fischer-
oas contraction in sta e A Al 1818, o e of I ‘ Fiscer
fgfr-i;n contraction ;25:1&571‘;?1 ’;)‘é;r fm,’ of gas. Tropseh anii‘g RIOS Reptils31, 1946, pp. 2843 |
" yield of Drodu.c,tlsst‘zge 2 and 8 weeks in stage 1, re- See abs. o Erom the Fiecher-
After t2$_3\ ‘gg .tllle catalyst took place by means of Ha 1319. . Chemical
aetivation NS

22
° 2 . alternated with solvent.
egginginlt)rm%“—lz’)O".g The lpll;gdlic_;_t::

-ocess were: 1479 gasol 47.9 gasoline, 3
b thleoli)ll O?f(e).TS heavy oil, 7.7 gatseh, ansl 1. ’S 31& g ‘tv;‘n.
ity nt‘n]vﬁt The annual output was 80,000 tor
o no.c;ti.on of residual gas from ».t Ce EF oess
T 600 m per day) was : COx 20.8%;: CoHum, 163
(300000 %5, 1. 3095 Na, 18.3%.

Tropsch Process. Chem. :_md Ind., 1947, p.
Chem. Age, vol. 57, 1947, p. 701, cection
Abstract of paper read before-t}xe Flasgow Sect! t(hé
Society of Chemical Indus_trs.r Y;glc%ovgﬂggl};t:ﬁs s
formation of straight-chain alip! ¥ );oduction -
hereas Fe catalysts promote e‘ b 1 on -
f;"'gf;ﬁ;o‘lvs. The 'meneral range:of products was dis ;

treatment at 195
extraction with b

5, wax, bricating oils. +
=. . y sed under the heads of fuels, waxes, 1u ting ofls.
At 10;: ?ﬂ:ﬁg&gl‘ Catalyst - Ovens and glllsglelgls.ufatt."' acids, detergents. etc. The most interest:
1315. - Fischer- 5 yst .

i 4 he fatty
ing icals are the primary alcohols and t  fart
:::xi’d(s:he%‘llx?prospects for operating th(ih Fxspch(;ag‘-l'.lcf: 100111:((.)1%

‘acess in Britain are not bright for the pr
pracess in Britain are nof : B e o
here is some hope-of operation for bre-
: fi‘tllecltsiyo};ugftcllelnicals in competition with similar prod
ts from petrolevmm. . ' - - N
3320 ——. Fisclier-Tropsch Process asa .So_m ce4(_>_if }
" Synthetic Products. Gas World, vol. 57, 1047, . 47 .
’ P.‘ll)el' presented at the St An(}rews s,x:mpoﬁuh;:i
Thi:ﬁ process may be used f“olx_' Liqnt\:grtm% 1(;(();1; m(t)‘::ll-mtlhe :
fuels or into a variety of aliphatic products, . T e
jeation i: i te economic interes
latter application is of m‘lmedx:} conomic, rest to
itai i perate
* Great Britain. It is belxe\'ed_ nossx_». ) e
" 'process §o as” ateriais of-the type of h} -
D N ses, pmdP ca }n‘}" ils, long-chain alcohols,
“‘carbon - waxes, lubricating- oils, ng-c e e
- acids, and detergents as a inajor Dbroportion of &
zﬁttgeﬂgxll(zp'ut with Yiquid fuels as re}atxveIA,n1xnor proq -
" uets. - i ]  Posi-
‘ ; .. Fischer-Tropseh Proce;s—Plesgn Posi-
- ‘ls'iilén and Future Possibilities:. 'Gas World, ro%. %f:’(i, o
1947, pp. 58-64; Xron and nglg;gd;; I;_e;_x_vgs v(; f)—-f" -
7.D. 62 Gas Times, vol. 50, 1947, pp. 788, 40-42;
:IL*‘?:g‘i’nI;ering, vol. 163."194_?. pp. 30, 0455, lti)élll:;g
~“Fuel (London) Bullk, April 194:,1pp, 9’(799?7_ 3 Ind..
chim., vol. 34,1947, pp. 12‘—129. : )
.. Abridged version of paper présented bef]m e; ‘?)r i
- ghire Section of the Instih'xgl;a o;d}.i‘slét‘allésu’_}‘n g gnthJe .
' of the paper is'taken up with a-di phosta it e
- “tion of. the process in Germmrly,a C B iaigte
it he- reaction products

ance data, ‘composition of tl O ibcesses, and
' both the normal+ and_med;um-preex e Senas
- 8576 95. oo e he thermal efficiency. - I\{entllc:n(s1 ‘ofpcarrying‘ A

. 20, 1047, pp. 6576, 99, N . the So- o o o Tt ok metho ; , .

=Hh sented before.a joint meeting of. % > " tures Lox?th e orthodex wehod o e Reiency

3 I{ecg‘;’zﬁggical Industry and the Instt;gngi gfpm‘:]ets‘ ) ‘progsiie:sling he viewpoint of tmproying ! M?lkes gp‘ }
ciety . ‘process was operate J plants - -4y e e o e oy British condic
The Fischer-Tropsch process 2] capacity. of 740,000 ton .. atempt-to compare Ger  casts < ritish condi-
. o€ X hav . ) 0, ! ) ! ; jan o T thests.zn
" in Germany having an.annual ¢ fmum output of - “tjoris. Taking the cost of colie'for 505 man-

: Satalyst nsed 0 1 ’ ton and converting the other

o ton. The talyst used- throughout the . sacture at 3£ per ton and . tion cost.£0
! 7 vpe Ce 3 =1£, total production cost
¥ only, 570,000 ton.  The ea g - Mnoes : Mgo | ael O TR E. e Tt Broducion ot 1
plants ““lls olfrﬂ‘l’%: Ff;ggga::?c?guring the:last yem;s :'ll]xg “ the medium-pressure Drocess-as ope (
‘gégé\ei;?:dgﬁvitﬁ ‘development of the Fe-catalyst,

" 'would be 82£ per ton or 2s.1.5d. per, gal. of primary pro
the general trend was toward the production of olefins, - .

net.  Assuming & production of ax]lld 'nsx:egiiaut% :rl?g:l :- .
o 1cohols for chemical use rather than prod- ton of primary product to be as follows: 0
?géit:;efsé:l ?geil \fge. The general efficiency of the process. .

fied gas at 10£ per ton ; 0.50 ton gt:s;&n; ::zttio?‘i?sg;gilt gx&
: 3 - Kogasin a n; 017 ton
har Wiy ¢ than 30% of the total . I8F per tons 0.13 ton Ko £ 30¢ per ton; 0.7 ton
and plnnfts ] ‘;t;sr}a%‘g\:ex‘-:z(zit fsw;ffﬁw ilroddcts,;ggth alé ‘ SOfé (;;ax (g;;tilc]}é)i x?ct ofnsﬁ s«:;l 'ﬁgnb ; 'alet,]'zi, 0 ton bard was
heat input w: d residual gas. “The net - - - g¢ per ton. ould o 24,74, or 4 lass of T8
additional 25% as steam an rimary products - per ton of primary products. . sion Is there:
R consunlwdt“tlopiog ut((::xxx‘g %ftocga‘f POn the basis of “fore made that the operation of the process in Eng|
~;\§;§r\;;3 i, the capital cost ‘of the German plants

‘" Wwould not be economical or profitable. . To make it at-:
varied from 450-to §30 RM per ton annual productior -

- tractive, certain improveme’ntés l;;*gzl&zlggge t]t:z 25 -;gt;gse_‘, s )
k ML LU < . 7
tingcost, including capital charges,.from The cost of syrthesis gas mu! s
B ating ¢ g capital ¢ B
’ g:(()1 il:)e .‘30“!:(()3 ljRM gper ton, of- primary’ r;pquuctsr. T}le;A

isc "ropsch Process
¥t on the Fls(ller-'.llop§gh
gle)?:ixl‘xgdln:gr%%ic%g ‘of Gutepof{vxlxy{!yﬁlygétel‘é.’ G
'k . Ruhr. CIOS Ssp . X2 ~70. 1§ N
s;e} ]\}1?3(]?)75‘; TOM Rept. 37: TOM Reel 107; TAC
. Rept, ShMC-10: . e L
: ‘R‘eg‘rme‘ contolled  the manufacture ?’fx 1F])ic2$1‘d
b “-‘1 5vens:.\lannesm:mne Ro\p'weme. \"\ qrilﬁi-mu-
ré;(;gfl(ot)hmngshﬁtte, the former ng;g '}11113 1]:: E;ﬁ;ql f.am-
- e were 3 types: (1) T ormal L
fggltll‘lll:;fei\’rfl:)ex'r use at ntmusplxlerlceg gfim éo c(‘l_t)'n:'lelf
o oven . for .mediunf pressure, Co-catalyst.
donble-*;\}l,)e ,?(; ez‘c.; )fotlhe double-tubé - oven _desn‘gfm(]l ?fgz
synthesis: a 3) -catﬂlys’tt nthests
andcatalyst- capacity as . .
31.!;()() double tubes.’ The .con-
eteh. - T i
jscher-Tropsch Process. _Jo.m:
o ',vo‘l. 1, 1945, pp. 15-20;
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nggested-improvements, wwhi »
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wvery, and utilization bf,'prod.ucts. ‘A sec! l%eﬁs
o the ¢r and economics of the process.
7. © Qils and Waxes Eroml:09a§:?§%irat_
sée'rmmi Wwork on Catalysts. Qhem._.—;gg, ol %, 1040,
’ 569-570 ; Colliery Guard., \‘ol.»lé) o “).729_730:
%)(I))() Chem. Trade Jour., vol. 119, 1946, p. 72
H

L Ind. Chemist, 1946, pp. 761-763 Jout;. ZEnst. ‘Fl‘le’{, .\fol. »
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stances derived wholly or partially by the gasification
of fuels. The Bubiag-Didier, the Drawe, the Winkler,

. the Lurgi, and the Pintsch-Hillebrand processes are
characterized and the gasification prospects in relation
to general gas supply, heating gas for industrial pur-
poses, gas for synthetic processes, and for power appli~
cations are discussed. Activity is especially pronounced
in the field of syntheses, particularly as regards meet-
ing German requirements for motor fuels. “The Bergius
hydrogenation process and the Fischer synthesis of
gasoline require very large quantities of gas, which ean
;)e ]supplied conveniently by the gasification of solid

uels. ' ' ’
1290. GUNTHER, I. Thesis, Bonn University, 1935,
Dp. -

Contribution to the study of the high-boiling liquid

and solid hydrocarbons formed by synthesis from CO

.and H: by the process of F. Fischer and H. Tropsch,

. GUSEY, V. I. Seeabs, 1586.
- Guseva, IV, ‘See abs. 791.
Gusravsoyn, E. fee abs. 1384,

1291. GUTHRIE, V. B. Nazis Dropped Fischer-Tropsch
Process for Coal Hydrogenation, Nat. Petrol. News,
vol. 37, No. 44, 1945, pp. 4, 4, 46. RN . -
According to a report of the U. S. Technical Oil .

Mission, indications are that ‘the Fischer-Tropsch proc-

ess, as a means for making synthetic liquid fuels and

lubricants, was discarded in favor of coal hydrogenn-
tion. - It appéars, however, that the decision to do this
was of political rather than scientific nature.: The
authorities considered that operation of the Fischer-
Tropsch process was important from.the point of view

29

‘Neither was there -any evidence of any deévelopment
that would make the process more attractive economi- -
- cally. It was learned, too, that the German Govern- -
- . ment-had discontinued erection of new Fischer-Tropsch
plants early in the Yvar and thiat the viewpoint existed - -
that the process had not been as successful as antic-
ipated in meeting wartime needs. Development ywork .
_ op the coal-hydrogenation process had been instituted -
with the prospact of increasing the aromatic content * .
of aviation gasoline, although it did mean some sac- - -
rifice in volume yield. Methods were found to operate -
. at 700 atm, pressure in ‘both:liquid and vapor phase.
- The process, known as the D. H. D. process (Dehydro-- -
genation -High-Pressure) ». provides - for - dehydrogena-~
* tion of the inferior gasoline from the direct hydrogena-
tion step in-an intermittent manner in a series of con- .
.. yerters containing a single bed of catalyst. consisting
of active alumina, on. which is deposited 109 of Mo
oxide. - The final D. H. D. naphtha-is said to.contain
. 65-68% of aromatics
-Sponding light gasoline fraction to give . finished avia: "
tion- gasoline’with an aromatic content of 40-45% and
a minimum octane number of 78 or 87 with 0.09 vol. %
of tetraethyl lead. - Another interesting point was the *-
. manufacture of synthetic Iubricating oil from the gas -
. oil or naphtha obtained by the Fischer-Tropsch process.
- Gas oil is chlorinated, treated with benzol-dichlorethane -
-in the presence of AICI;, the benzol removed, and the
‘various grades of Tubricating oil extracted and proe~
’ es.sed by conventional methods. | In the second process, -
Fischer-Tropsch gasoline is treated with AlC; in specidl
_ equipment. - Another utilization of the Fischer-Tropsch

"1298. Haase, —, " [Analysis of the Fatty Acids for -
- Soaps, From Tief-Temperatur Hydrierung Parafiin,]
.. FIAT Reel R-19, frames 8665-0683, Aug. §; 19403 -
- PB 73,594; TOM Reel 261. : C
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 composition of the jissuing gases determined. The

.. Speed of the current of steam was also varied.
" of-the production’ of chemicals but not’of light fuels..-<-T0rmS_of G containing ash in appreciable quantities

~» GO 89.5%, H: 40.0%, residue 11.9% was obtained. It
-> -at’'these low temperatures.

-.equilibrinin and that this reaction is catalvtically ‘in-

and is blended back with a corre- " -

process has to do with the manufacture of higher al-
cohols by the named Oxo process from olefins; the
aleohols were to be used in making soaps and edible
fats. - :

1292, — Burean of Mines Reports. Meager Test
Data From Five Years of Synthetic Fuels Research,
Pegrol. Processing, vol. 5, No. 3, 1950, pp. 505-508,
510.

Critical analysis of the annual 1949 report of the

Secretary of the Interior. 7

1293. GUYER, A. [Gasoline Synthesis.] Bull, Schweiz,
electrotech. Ver., vol. 29, 193S, pp. 564-367; Chem,

- Zentralb,, 1939, 1, p, 298, :
Describes Bergius and Fischer-Tropsch processes and

discusses their possibilities for operation in Switzer-

. land. .

Gvazrva, T. M. See abs. 2890,

GWATHMEY, A. T. -See abs. 2090, .
1294, Gwospz, J. [Theory of Warer-Gas Formation.]
.. Ztschr. angew, Chem., vol. 81,1, 1918, pp. 137-140;

our. Soc. Chem. Ind., vol. 37, 1918, p. 5384 ; Chem,
Abs.,-vol. 13, 1919, p. 1009. . } L
Experiments were made to ascertain the parts played
In water-gas-formation by, the supposed .primary re-
actions.” (1) - C+H.0=CO0~+H., and (2) C+2H.0=
CO:--2H,, and the secondary reactions (3) C+CO:="

. 2C0, and (4) CO4-H:0==C0.4-H.. - Superbeated steam

was passed over various forms of heated C.and the’

- temperatures varied from 853° down to §60°, and. the
Natural

behaved in a markedly different inanner from purified
C almost free fromash. With gas coke (8.5% ash) and
wood: charcoal (1.4% -ash), a considerable proportion-
" of CO: was always formed (up to 20%).  On the other
-hand,-lamp .G (0.19 ash) at temperatures down to
600° gave mixtures closely resembling water gas as
manufactured.- ‘Even at 500° the mixture: CO. 8.6%,

f

is concluded that reaction (2) eannot be 2 primary -.:
reaction, because reaction (3) is known to be too stug
gish to account for the formation of the % of CO found
It is also concluded that -
- reaction (1) is the" primary reaction of water-gas
* formation, and-that-the” CO formed reacts with. the
excess"of steam tending to establish the water-gas

fluenced by the finely divided ash in the C..
. 1895, =———, "[Gasification of Fuels and the Synthesis
.. of Oils.] "Erdsl und Teer, vol. 8, 1927, pp. 171-173; %

Chem. Abs.; vol. 21, p. 1582, ... . - .. T
- Review and discussion. of recent developments. =
1296. < [Water Gas.and the Oil:Industry.

Petrol. Ztschr., vol. 24,1928, pp. 859-S70 ; Chem. Ab:
© vol 23,1929, p. 956.. . R

- ‘Reviews methods in use for manufacturing water, gasi%:
and its uses and relationships to'the modern processess,
for producing:synthetic‘J)y&roca;bons, R
1287, ——, [Production of Hydrogen-Rich Gasediy 3
- for Synthetic Purposes by the Water-Gas Process.),
* v* Brennstoff-u, ‘Wiirmewirt., vol. 1S, 1936, pp. 59-64;

- 82-85,.96-99 ; British-Chem. Abs., 1936,.p. 118
“Comprehensive review, . : C

Deséi:ibes extensive analysis of fatty acids obtaiﬁ??? :
from Tief Temperatur Hydrierung paraffin by oxidg

-tion. - Investigation consists of the -following stepsi);
" Conversion of the mixed. seids’ into’ methyl esters

separation of the hydroxy-, keto-, and dicqr.boxylic
esters and their derivatives by adsorption on silica gel;
hydrogenation of the olefin carboxylic esters to sat-
_urated esters; preliminary and final fractionation of
‘the methyl esters and their saponification. The re- |
sults show that the fatty acid mixture consists of
15.4% constituents adsorbable on silica gel, 8.1% un-
saturated fatty acids, 75.5% straight-chain fatty acids,
and 1% branched-chain acids. The C number ranges’
C-Cz, includes 2 tables and 9 graphs. :
. Sce abs. 3637.
Haasser, C.- See abs. 1062,
1299. Hasex, F.. axp Ricmaror, F. [Equilibrivm of
Gases in the Bunsen Flame.] Ztschr. anorg. Chein.,
vol. 38, 1904, pp. 5-64; Jour. Chem. Soc., \‘ql. 86, (2),
1904, n. 166A. o )
.7 In the inner’ combustion zone, the .equilibrium
. CO:4-H2CO+H:0 is very quickly-attainéd and is not
appreciably altered when the gases are cooled. From
- the produets of cembustion in the inner zone, the tem-
- perature of the latter may be directly estimated using
‘the reaction isochores of the equilibrium.
Hapesuaw., J. Sce abs. 259, o
.1300. HackspILy, L. [Industrial Progress in the Use®

of High I'ressures.] Chim. et ind., vol. 53, 1945, pp. .

' 887-392; Chem. Abs, vol. 40, 1946, p. 5856. - -
Discusses the syntheésis of NH, by the Haber, Claude,
. and Casale processes; the superpressures of Basset and
- their application in the synthesis of NH; withoutr a

catalyst: and_the synthesis of MeOH, of Synthol, and; .

the Bergius hydrogenation process.

_..1301. HaemNEL, G. [Hydrogenation—a Further .De-

. velopmenit of High-Pressure Technique of the Am-
" monia-and Methanol Syntheses.]  Chem: Tech., vol.’
2, 1950, pp. 83-57;- Chem. Abs., vol. 44, 1950, p. 7040.

Discusses. technology of -the hydrogenation of coal

- i-~to gasoline and diesel oil witlr the high-pressure tech-

- nigues: déveloped for the syntheses 'of NHi and )‘IeQH.,
1302, HarxseL, V.. Kaiser ' Wilhelm ~Institut - fiir
- Kohlenforschung, Miiltheim. = CIOS Rept. XXV-=I,
.+ 21945, 16 pp.; PB 284; TOM Rept. 9; TOM Reel 197;

. TAC Rept. SEMGC-3,. =+ Uo7 0 e 0

Contains information- obtained in interviews with -

_Drs. Pichler and Koch. -The subject. matter -on- Ru
catalyst, medinm pressure catalysts, synthesis with Fe

. been reported in abs. 1303, and 701. The magnetic-
- . chemical investigation of the Fe catalyst showed that
higher carbides,-such -as Fe.C, can be formed during

-300°-400°, leaving Fe;C as the only stable component:’
It was found that the most active catalysts were those
-containing the most Fe,C.  When the -catalyst is pre-
treated at -about /n -atm. absolute pressure, more
‘Fe,C is-obtained than'at atmospheiic pressure.’  Dur-
ing the synthesis, the amount of Fe,C decreases at the
-catalyst deteriorates, while the concentration of FesO

-drop in ‘activity, but with a higher concentration -of
Pe,C an initial decrease in activity is observed. An.
attempt was made to prepare the Fe.C by reducing Fe
.-OXide with H: and then passing CO over it and meas-
uring- the, K CO;. fornied. Then 'H. again was passed
Jover the catalyst at higher temperatures, and ‘the
mount of CH, was determined.- From' the data- it
Was concluded that Fe.C was formed. “Howerver, mag-

thus indicating that, along with Fe.C and FesQ, a third
"edrbide must be present richer. in C .than Fe.C. In
Other words, the Fe,C crystallites must be embedded
.In" a;phase with | G: Fe ratio exceeding 2:1. Addi-
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. of Zn, Al, and Th used alone or in combination."

catalysts, isosynthesis; and aromatization has already -

. the synthesis at 220°,’but that they decompose between -

{, dustrie-A.-G. Works at.Lewig. ' XIV. Oxo Process.:

Ancreases: When an equilibrium mixture of FesC'and -
‘Fe,0, appears to exist in the catalyst, there is no rapid =

" 1804 HAGEMANK, A. Catalytic Hrdrogenation by the

| .7.1938; piBIT.

Netic measurements showed that FesC also was present, '

-Honal Curie points were observed but not identified. . Abs; vol. 22, 1928, p. 4056, ~
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At higher temperatures, Fe:C becomes sintered, and

care must be taken to maintain the temperature low
enough to prevent it. Formation of Fe;C does not -
occur if the fresh untreated catalyst is impregnated
with water gas under pressure at 220°. Some Fe,C .
can be obtained at 280° under such conditions, but the -
catalyst produced is not good.

1303. .. New Version of Fischer-Tropsch Reac-

tion Gives 90% Yields of Isoparaffins, Nat. Petrol,

News, Tech. See, vol. 37, 1943, pp. RIF5-RI56, -

Report of the U. 8. Technical Oil Mission giving de-
tails of a laboratory-scale investigation of a 1-step syn-
thesis carried out at the Kaiser Wilhelm Institut fiir
Kohlenforschung, Mulheini. Theé 1-step synthesis of iso-
paraffing by the Fischer-Tropsch process can be per-
formed by first producing higher alcolols (primarily -
isobutanol), then dehydrating the alcohols, and finally - -
hydrogenating the olefins to the corresponding isoparaf-.
fins. Synthesis gas for the reaction is preferably in the. '
ratio of 1.2CO : 1H. instead of 1CO:2H.. The reaction .* .
is carried out at 430° and 300 atm. It does not take -
place at atmospheric pressure, but as the pressure is.
increased yields improve. Above 800 atm. O-contain- .-
ing compounds begin to be formed and in increasing
-quantities. The throughput is about 5-10 times higher
than in. the regular Fischer-Tropsch process. Over.: .
90% -of the C: and Cs fractions-in the products are iso-".

~compounds, as compared to 10-15% in the normal reac-

tion using Co or Fe catalyst.. The yield of product
varies 60-120 gm. of C, fraction and higher; depending .
Jupon the catalyst, the yield of, C. and higher fraction - .
“is 80 gm. per m.’ of gas; that of ‘C;H;, 10 gm. 'The prod- -
ucts are as follows: CH; (90%. isobutane), 60-70% =

- ~by- weight ;- C:Hi.  (96-989% isopentane), 20-30% ;. CsCz..
_-and Gy, small amounts.

The Cs fraction contains no. !
_neohexane, but primarily 2 and 8 methyl péntanes an
no h-hexane. Some naphthenes have been found in the
higher-boiling fraction. The yield of C~Cs fraction is.
higher at the Jower temperature. 'Sowe alcohols,:
“amounting'to less-than 10% of the- hydrocarbons,
small amount of MeOH, and a large amount of isobu-:
tanol also are formed. - The end gas from the synthesis
consists of ;- CO,, 30; N:, 20; CH,, 10%; and the rest -
CO and He. - Catalysts found suitable are mainly oxides. ~
Details
are given on the preparation of the catalysts. SR
-1303a. Catalytic Cracking of Pure Hydrocar- "~

..-..bons. .. Advancesin -Catalysis, Academic Press, Inc.,

-.- New York, vol, 83,1951, pp.179-197." S

- The discussion covers the cracking of compounds™ "
- representative of -different hydrocarbon classes, the
“mechanism of catalytic cracking and

; ] the pature of
-eracking catalysts.' 20 refs. are listed, <. ... w
T —. " See abs. 1327, U

HAENSEL, V., axp JoXEs; J. P.

"1. G. Farbenin-

7! Seé-abs. 1478, R . IR
0" HAENSEL, V., JONES,.J. P., ‘ANp HORNE; W. A,
1. G. Farbenindustrie A.-G. Works. at Leuna. XYV..
ynol Process.’ Sec abs. 1479. .- . L

" HarFxer; A. B.. Seenbs. 2445, .

*. Fischer-Tropsch

Process.. Engineering, -vol.. 146,.. :-
. - Digest of paper appearing in the Frankfurter Zeitung, -
June 1938, . o - - -
 Haeex, H. See nbs. 3185,
- :Hacer, K. F. - See'abs. 2260, . LT
* 1305. HXGG, G. X-Ray Studies on the “Nitrides™ of
Iron. - -Nature, vol. 121, 1928, . 826“—827;' Chem. =
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. omy, of operation inview, -+ e .
-~ Fischer-Tropsch -Process. Birming-

PRI

. 71826, Harr, C. C, ixp Crasromn, §. R.
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creased space-time yield or by the production of more

valpable products as raw material for the chemiecal

industry, and further applieations must be found for
the products. :

1322,
Fischer-Tropsch Process. Jour. Jupior Inst. Eng.
{London), vol. 57, 1947, pp. 309-334; Chem. Abs., voi.
42, 1948, p. 2743, .

Discussion of the history and the main steps of the
process, reaction products, and costs.

1323, . _Recent Research on the Fischer-Tropsch
Synthesis. . Ind. Chemist, 1949, pp. 168-173; Chim.
et ind.. vol. 60, No. 3, 1948, p. 69; Fuel Abs, 1949,
No. 1080.

Paper presented to Congres de chimie industrielle,
21st -Congress, Brussels, - September 1948, - The ' Co
catalyst process, hitherto used commercially, gives a
Jow space-time yield of products, unsuitable as a source
of motor fuel, . By using an Fe synthetic NH; catalyst.

_ " at high space velocities and temperatures, it has been

shown,_in‘conﬂrmation of American claims, that the
space-time yield can be increased 15 times and primary

~ products suitable for the production of good-quality-
‘motor fuel can be obtained as the major final product...

The use of residual gas recirculation is an’ essential
requirement for achieving the desired resulis. The
Fe catalyst is shown to be particularly active when

used as a fluidized powder. and this system would be- '

-applicable for large-scale operation. The normal type
of Co catalyst is unsuitable for operation under condi-
- tions.of high conversion at high gas-space velocities.

- The results of experiments with a Co catalrst at tem- -
peratures below the normal synthesis range and of a-

study of the behavior .of alcohols in the presence of
-- Go and Fe catalyst give .n.strong. indication.that for-.
mation of aleohols. is "an intermediate step. “in the
synthesis of- hydrocarbons- by -the Fischer-Tropsch
Process. - : I N

151; Chem. Abs., vol. 44, 1950, p. 6101.
General review of the development of the 2 processes .

.- Tor the synthetic produetion .of liquid fuels from coal. . .

The review covers the.commercial development, procéss
technique, chemistiy. reaction mechanism, and present -
economic status.

are the result of American work:™ Most of the investi- -
gations being made by both Government and industry

have greater-efficiency of method and increased econ- -

'1824a.
ham Unir. Chen. Eng., vol.. 2, 1951, pp. 84-92. -
. ; Review of the process since its garly,days. T
1325, ‘ ;
.64, 1951, pp. 885-386. R B
Summary of a paper presented at a. meeting of the.

e “Rbyal -Institute of *‘ChemiStry. .Brief reviéw. of re- -
“- - search work i British and American laboratories on

the synthesis of liquid fuels. . -

C %7 w1181, 1131871417, L
Additional
- Information Concerning the Fischer-Tropsch Process
. and Its Products. ]
Pp.; PB 93,498, ’ . R
Acount of further investigations into the ‘operation -
and- developrdient of -the -Fischer-Tropsch . process in
Germany including, specifically, a considerable amount
of cost information at the more efficient plants and
many important details of plant operation and research’

Production of ‘Ol From Coal by the

1 . “Hydrogenation and . ‘Fischer-Tropsch
Processes. -Jour. Inst. Fuel, vol. 23, 1950, .pp. 148~."

: ; It-is pointed out that most of the- -
- Imore.recent advancesin the te¢hnigue of the 2 processes |

Synthetic Liquid Fael. " Chem. Age, vol

... Ree ‘abs. 446, 447,.672,’ 678, 674, 675, -

:BIOS,‘E‘ingl‘Bept.“1722,-'19467 178, other compounds, for example, cielic olefins, styrene,

--- BIBLIOGRAPHY OF FISCHER-TROPSCE. SYNTHESIS AND. RELATED -fROCESSES

developments. The important subjects discussed are:
Production of synthesis gas and its purification; g
catalysts, their composition, preparation, costs, reduc-
tion, and regemeration; design of reaction vessels
svothesis at. atmospheric and medium pressures, re.
covery of products and general costs ; synthesis with Fe
catalysts, its mechanism, gas reeyele, liquid phase, ang
oil recirculation processes; primary products, fatty
acids and alcohols, Diesel oil, waxes, refining of pri-
mary products, analysis; Oxo synthesis; sypthetie
fatty acids and detergents, wax oxidation, synthetie
soap and edible fats.
1328a. Harx, C. C., axp. CRUMLEY, P. Observations on
Fluidization as Applied to Fischer-Tropseh Process.
Conf. Fluidization Technol., June, 1952; Jour. Appl.
Chem. (U. S. S. R.). vol. 2, 1952, Suppl. 1, pp. S47~
835; Fuel Abs., vol. 12, No. 3, 1952, abs. 2.600.

Fischer-Tropsch process has been studied in beds of '

" fluidized Fe catalyst in baffled tubes of small diameter;
various fluidization phenomena peculiar to such a sys-
temand/or to the Fischer-Tropsch process are reported,
The presence of baffles does not affect the validity of
the pox-mall,v acceptable -criteria of tluidization but
tends$ to promote segregation of the particles by hinder-
ing solids circulation, By use of a mechanical stirrer,
a turbulent fluid condition can be obtdined at about
% the linear gas velocity otherwise necessary. Fischer-
Tropsch Fe catalysts suffer litile mechanieal attrition

~asa direct result of fluidization but C formation within
the particies causes rapid disintegration and reduction
in particle size. In the presence of small amounts of
wax formed in the synthesis the resulting small parti-
cles form fragile agglomerates approximating in shape
to true spheres and greater in size than the largest

’ particles in the original catalyst. Under conditions’
. “which favor-C formation, the -catalyst in-a synthesis
reactor is composed’ of particles of a widé range of -

densities and sizes.. In narrow bafiied beds.the parti-_
cles become distributed at. various levels in the bed

N §uch that the height of a particle above the gas inlet .
‘is proportional to the product. of the particle density .

and the square of its effective diameter, -The largest
particles, therefore, are not necessarily found at the
botfom of the bed, nor those of lowest density at the
top. - The advantages and - limitations ‘of the use of

-fluidized catalysts in the.Fischer-Tropsch process are

reviewed. e : S
1327, Haxr, C.-C., Axp HaENSEL, V.- Combined Intelli-+

.. gence Objectives’ Subcommittée: ' Fischer-Tropsch-

Plant -of . Ruhrchemie A.-G. --'Sterkrade-Hoiten. "
.. British Goal Utilisation and Research Assoc., Manthly
“Bull,, vol..10, 1946, Abs. 1155; CIOS Rept. XXVII-

7769, 97 pp., PB 415, 19455 TOM Rept.. 44 ;- TOM Reel

_ 197 P T_AG Rept.- SnMC-11. - .
“During the war the Fischer-Tropsch process was de-

" veloped ‘as the starting point for ‘Dumerous processes

Yyielding chemicals. rather than fuels. Besides giving:

7 a detailed description of the synthesis-gas manufac-

ture fandfvr:the, catalyst- chambers ‘used in.the norma}l
and meditim-pressure processes, this report deals with:

(1) The manufacture and récovery-of the Co catalyst;
: zmd(2) the Vchemieal and economic aspecfs of the Oxo -
- -process in which Ci~Cis 'alcohols are formed by hydro-

genation-of aldehydes produced by:the reaction of ‘ole-'
fins and synthesis gas over a Co catalyst. Reaction
(2) also was studied in relation to a -wide variety of

butadiene, oleic aleohol, rubber, and vinyl ether. Costs
are quoted as pf. 77 per kg. of aleohol. Much informa--
tion .was ‘obtained .on the manufacture of synthetic

lubricating oils, .the oxidation and chlorination  of

waxes, and the direct synthesis of higher alcohols ‘and

. fatty acids. . o

@

1328, Haz, C. C., axD JorLey, L. J. Fluidized-Solids

Technique and Its Industrial Applications. Petro-

jeum (London}, vol 13, 1950, pp. 217-223.

Summary of characteristics of fluidized-solid systems .
to indicate their advantages and limitations and to
review their application to industrial processes, such
as the refining of petroleum, Fischer-Tropsch process,
manufacture of phthalie anhydride, burning of lime,
carbonization and gasification of solid fuels, retorting
of oil shale, hydrogenation of coal, and gas purifica-

- tion. Includes bibliography of 26 refs. and 8 flowsheets.

1328, Hair, C. C, axp Powsrr, A. R, Krupp-Lurgi
Low-Temperature Carbonization Plant. CIOS Rept.
XXV-25, 1945, S pp., PB 288; TOM Reel 197; Iron-
"and Coal Trades Rerv., vol. 152, 1046, pp. 249-250.
Krupp works at Wanne-Eickel was primarily a

Fischer-Tropsch plant for producing synthetic oil. In

connection with it was a low-temperature carbonizing

plant using high-volatile Rubr coking coal to make

a coke suitable for synthesis-gas production. The ovens

were heated by the Fischer-Tropsch tail its. The large

coke was used in water-gas generators giving a water
gas with a 1.35 ratio of H=: CU, which is considerably
higher than obtained from high-temperature coke. It

. was claimed that the process as carried out gave

80-35% more total oil-than would be obtained from a

high-temperature coking plant plus'a 'Fischﬂy—TropSch

plant.

1330: . - Plant of Xlockyerwerke A.-G., Castrop-

Rauxel. CIOS Rept. XXV-7. 1045, 12 pp., PB 2867
TOM Rept. 25; TAC Rept. SnMC-0; TOM Reel 197;

British Coal: Utilisation and Research Assoc.,
Monthly Bull., vol. 10, 1946, abs. 1046.

-‘Synthesis gas consists of 4 2: 1 mivture of water gas
and high-H.-content coke-oven gas produced by thermal
_. cracking, Operation of the cracking plant. is-described

as well as the purification of the synthesis gas (0.25%

0; is ‘added for 8 removal). In the Synthesis process.."

the nsual Co-catalyst is regenerdted with H: and by
solvent extraction with Fischer-Tropsch benzine, Coke-
oven gas also is separated into H.. C-H,, ete. by partial
liguefaction in 4-Claude plants and 1 Messer plant. .~
1331, Hary, C. C.. axp SymiTg, S. L. ‘Life of-a Cobalt’
Catalyst for the Synthesis of Hydrocarbons -at
. Atmospheric Pressure. Jour. Soc. Chem,-Ind., vol.

ggé 1946,"pp. -125-136. Chem. ‘Abs.,, vol. 40; 1946,:p."; -

Detailed account. of the experimental operation of a -

-“.7 Co~ThO,-MgO-kieselguly ‘catalyst for the synthesis of |
. ‘hydrocarbons. from' CO. and H: and the nature .of the

. reaction produets. ,_‘The_catalyst“employe'd‘ (Co 100,

.. ThO, 6, Mg0.12, kieselgubr 200) was brepared by mix-’

.-'ing. simultaneously.. boiling - solutions of :Co and:Th

nitrates (40 gm. o and 2.4 gm. ThO: pér 1. and Na.COa -

(88 gm. Na.CO; per 1.)- and:a wirm, aqueous suspension
.of MgO and kieselguhr.  After filtering, precipitating,
- 'washing, and drying, the catalyst was reduced by. pass-

. ing-dry electrolytic H; downwatdsthrough-it.at'a rate ' -

- of approximately 560 1. per hr. for 2 hr. at 390°-405° and
then cooling to '150°. Synthesis-gas of composition’
C0;, 2.5; CO, 81.4; ‘He,.63.17 and. N, 3.0% was passed

through theé catalyst at 150°, raised to 175° during 12

~Br. and maintained for 24 hr., then raised to 180° for
; &, second..24-hr, period-and then to 185°; which was

maintained constant. The synthesis gasrate was main- -
-tained at 1 1. per gm. Co per hr.'throughout. Over a. -

Deriod of 14 months at atmospheric pressure an average
yleld of 122 gm. of liquid hydrocarbons per N-m.’ of

 Inert-free’synthesis gas was obtained. The composition . .

"of the liquid products remained unchangéd throughout
_the period for a given redttion temperature. Increase

in temperature caused an incregse in the proportion of -
" the gasoline fraetion and a decrease in.that of the .
- 'Wax: fraction. Various methods of maintaining and
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. ment under medium-pressure conditions. Catalyst with,
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“vestoring cdtalyst activity were examined, and it was

concluded that maximum catalyst life is obtained by
intermittent trearment with H. at temperatures in the
synthesis range and by repetition of the original re-
duction process when a reaction temperature of 195°
becomes pecessary to maintain activity. By adhering
to such a procedure it is estimated that with an active
catalyst and a S-free gas {not more than 0.1 gm. § per
100 ¥ m.) it should be possible to maintain in a single-
stage synthesis an output of 113-120 gZm. of liquid
hydroearbons per ¥ m.® ineri-free gas for 5-6 mo, with-
out repetition of the reduction process and for at least .
18 mo. before remanufacture of the catalyst beconles
necessary. The experiments -indicated the existence
of 3 processes leading to the deterioration of the cata-
lyst apart from $ poisoning; the relatively rapid
deposition on the eatalyst of hydrocarbons readily ve-
moveable by the H. treatment; a change, possibly oxi-
dation of the Co, which takes place more slowly and
can be reversed by repetition of the original reducticn
procedure: and ‘a still more gradual but more funda- |
mental c¢hange, probably a physical alteration of the .
active surface of the catalyst or of the presence of .
some substance strongly absorbed on the active centers.
1332. Hrdrocarbon Synthesis in the I'resence
of Cobalt Catalysts at Medium Pressures. Jour.
Inst, Petrol., vol. 33, 1947, pp.-439-459 ; Chem. Abs.,
“vol. 42, 1948, p.. 735, ¢ :

Effect of a pressure of 150 p.si.-on the synthesis of *

hydrocarbons- from- H: and CO with- a

" Co:/ThO:: MgO : kieselgubr catalyst was studied. Con-
" version with synthesis gas (H::CO=2:1) was about

10% greater, and the rate of catalyst deterioration was
30-50% less than at atmesplieric pressure. Improve-
ment.in performance over that at atmosplieric pressure

’was not ds marked ‘as Fischer dnd Pichler obtained

with . their. Co: ThO:: kieselguhi catalyst. abs. 1011, ~

“Treatment with Hy at synthesis*temperatures did :not -
lengthen tlie life of the catalyst; rereduction treat-
ment at. higher tempeidtures did not bring improve- -

-a high Co content per unit'of volume produced an exces-

P

Vv

sive amount of gaseous hydrocarbons at 150 p.si. This -

" . was corrected by using water gas (H.:CO=1.2:1} .

instead of the synthesis gas. Gas production was ve-

. duced from 45 to'17 gm. per .’ of inert free charge, and
at the same. time, the production of nongaseous hydro-

carbons was reduced only from 13+ to 130 gm. per miof | -

" charge.” Theé olefin content of the fraction b, 30°-15)°

was increased by-the reduction. of H. in the charge

. . 8-58%. - The highest. conversion -to liquid and solid.

‘hydrocarbons was ‘obtained with'a H.:CO ratio' of - . .

- 1.5:1. In the first few weeks of the cntaly;t’s Jife the

conversion was $5% of the charge. .

©.1333, HaLL, C C., AND TATLOR, &. H.: Chemical Engi- L

*' neering "Aspects of the ' Fischer-Tropsch -Process.-
<. Prans. Inst. Chem. Eng. -(London), Advance Copy,

Chem. Abs.,; vol. 41, 1947, p. 1827.. s -
Summeary of chemieal engineering data on’the Fis-
cher-Tropsch process as collectéd in Germany by Allied.

:_jnvestigators. . Synthesis-gas was produced from coke~

“in standard water-gas generators, the ratio of H::CO
being ‘boosted from approximately 1.25:1 to the de~
.sired 2: 1 with additional H. from coke-oven gas or by.

:% bringing a. portion of the water gas into contact with.
" 'a promoted Fe oxide’ shift “catalyst.” H.S. was .re-

_'moved from the gas by the ordinary Fe oxide process.

.. "Jan. T, 1947, 15 pp. ; Ind. Chemist, 1947, pp. 231—239; L

-. Orgapic:S compounds ‘were removed by a novel hot-
" purification  process in ‘which the gas at 300° passed: -
" _through towers containing granules of 709 Luxmasse -

“and 30% Na:COs. The O: (0.2%) in the inlet gas com- -
_bined with the decomposition products of the organic:

S to deposit Na:S0. on the granules. A‘Qrawing of t\heﬁr



-

~ - "surface for removing the heat of reaction.
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arrangement of equipment is shown. Synthesis was
carried out at either atmospheric pressure or medium
pressure (10 atm.). Separate systems were used for
the 2 processes, and figures and tables are presented
to give details of design, operation, éfficiency, and costs
of plants operating each process. Synthesis catalyst
was granular (1-3 mm. in digmeter), containing in
"parts, by weight: - Co 100, ThO; 5, MgO 8, kieselguhr
900. The reaction was exothermie (S0 B. t. u. per cu. ft.
CO and H: converted) and was carried-out at a fem-
. perature of 170°-220°, depending on catalyst age. Ap-
proximately 809 of the reaction heat was recovered as,
steam generated in the cooling-water tubes running
through the reaction zone. 2 reaction stages were used
in the atmospheric-pressure process and 3 in the me-
dium-pressure process. Catalyst in the 1st stage be-
came coated with wax in 1-4 wk. and was solvent
extracted with the 163°-320° cut of product to remove
the wax. Primary products condensed and recovered
included: (1) ILiquefied Cs~C. gas, separated from
other products by adsorption in active C and containing
not more than 2% CO;; (2)- gasoline, b. 30°-165°. sp.
gr. 0.68, Reid vapor point 0.5-0.8 atm., octane No..
(motor) 45-52: (3) light Diesel oil, b. 165°-230°, sp.
gr. 0.75, £. p. —~40°, flash point 30°, cetane number 76,
- {4) zas gas oil, b, 280°-320°, used as raw material for
defergent manufacture; (&) 'soft wax, b. 320°-360°,
. raw material for fatry acid synthesis; (6) hard wax,
b. over 460°, m. 80°-90°, formed in the medium-pressure '

 process only; and (7). catalyst wax, m. 80°-00°, re-’

covered by solvent extraction of the catalyst. The
_chief obstruction to cost reductions in the German
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processes is the low space-time yield (maxinmum 0.2 ton '/,

primary product per cu. £f. reaction space per. month;”

which is due to-the necessity of having a large cooling.

" methods of ¢ooling, which-were in experimental stages,.

Alternate

included .gas recirculation or’ oil circulation,” both-
through the catalyst space, with the heat being removed -
from the coolant outside the reaction zone. Mention -

is made of the recently-developed American practice in;

which the use of-the fiuid catalyst technigue has per- -

mitted a substantial inecrease in space-time yield.
1334, Hari, C."C.; Craxronn, S. R.,-a8p Gart, D, In-.

terrogation of Dr. Otto Roelen of Ruhrchemie ALG.
BIOS Final Rept. 447, 1945, 50 pp.; PB 77,705; TOM -

.. Reel 226.. -

" Discussion of Co catalyst, normal and 'mediﬁni-pi-es-[;

sure synthesis, primary and secondary products, Fe
catalyst, liquid-phase synthesis, incorporation-of C;H:-
Cin thé synthesis gas, reaction miechanism in -Fischer
synthesis, the Oxo synthesis, and development of Co~
ThO-Mg0 catalyst. : ’

1335,

- .-Ruhrchemie A.-G. The Catalyst.” BIOS- Final ‘Re-.

. Interrogation of Dr. Otto. Roelen of .

port 447, 1945, pp. 2-9; An Account of the Develop- .
‘ment of Co-ThO~MgO Catalyst, by Dr. O. Roelen.” .

Appendix III, pp. 46-52; PB 77,705 ; TOM ‘Reel 226.
Original Fischer-Tropsch catalyst, Co 100 : ThO: 187

- Kieselguhr 100; was found to be slightly-less active than -
“one.of composition Co 100: ThO. 15: kieselguhr 100.

This latter, however, had a short life (probably becavse
‘of its high wax production) and a high CH. production
- owing to its high Co density. Therefore, the kieselguhr
content was increased to .about 200 parts;.and.a con-
stant Co density ‘'of about 80 gm. per 1. of catalyst was
-established. This appeared -to be the -minimum Co

" yield, which is dependent on catalyst concentration;

density allowable, since it is one of the main factors -

controlling the reducibility- of . the: catalyst. In’ the
search for a catalyst promoter, ThO: had been cliosen
.as’ having satisfactory properties. It inereased the

- activity, -dirécted 'the syuthesis to’ the -production’ of -
_the higher molecular-weight hydrocarbons, was easy -
- to regenerate, was not, sensitiiﬁe to the influence of im- -

- subject to disintegration, and a well-balanced product.

values of 63-70%, It ias thoughr that the unreduced per m? was obtained with a utilization ratio. of Ha:
Qo0 may have a very:important role in preventing: - C0=03:1.. No CH: was detected, and the-amount of.
. sintering and, alternatively, that it may bea promoter. * (H, was very small.. Distribution of the product was:

" '1885a. Hatt, C. C. GaLL, D., Axp Syur, S, Le © Alter:

‘both 300 -and 600 p. s. i

jocalized high temperatures because of the d_ir'ect con-
tact between catalyst particles and liguid me'dmm. The
poiling range and olefin contents of the liquid prodpcts
are independent of the nature of the process techinique,
as also is the formation of C with a given catalyst.

. 1336. Harr, C. C., CRAXFORD, S.R., Ga1L, D., ANp SMITH,
S, L. Medium-Pressure Synthesis With Iron Fixed-
Bed Catalysts and Operation of the Fische.r-Tropsch
Synthesis in the Liquid Phase—Interrogation of Dr.
H. Kolbel, Rheinpreussen. BIOS Final Rept. 1712
(Interrogation Rept. 679), December 1947, T DD}
PB 91,925. )

Good catalyst composition was found to be, in parts
by weight: ALOs 34 Fe:0., 46.3; Ca0, 40.7; MgO,
6.5; CuD, 3.1; K=0, 0.5; €0y, 401 the main constituents
being Fe and dolomite. The catalyst was prepared by

. precipitation from the nitrates by Na:COs solution.

The critical step was the pretreatment in synthesis gas
at 240°-280°at atm. pressure for 3-24 hr. The gas was
-recirculated in the proportion of 9 parts of recycle gas
to 1 of fresh gas at a minimum space velocity of 1,000
vol. per-vol. catalyst per

_synthesis is started at 10 atm. and the full space veloc-

ity (100-150), the temperature varying from catalyst

““to catal¥st. Multistage operation -ig preferred, with

purities, and reduced the thixothropic tendency of the
wet catalyst filter cake to liquefy and destro¥ the essen-
tial colloidal structure. Cu was tested as an additive
because of the possibility of reducing the catalyst at a
low temperature but was at once ruled out owing to
jts favoring sintering of the finely divided Co and thus -
reducing the active life of the catalyst; it also favors
the rapid saturation of the catalyst with wax. Mn
was then tried and. showed an effect similar to ThO;,
but its use was avoided because of the difficulties in-
volved in the regeneration of the Co solutions. Sys-
tematic investigation of MgO showed that it was one
of the best activators available for Co catal¥sts and
combined with ThO: produced a synergistic eéffect,
which made the mixed Co-ThOMgO-kieselguhr cata-
1yst the best thus far produced. Although Co-MgO
catalysts are in themselves very sensitive to tempera- -
ture and difficult to control, those containing both ThO.
and MgO have the advantages of easier running, higher
activity, easier regeneration, cheaper production, less

MgO directs the synthesis toward the formation of
lighter ‘products, and ThO:. directs it toward higher
molecular “hydrocarbons and -waxes, thus giving a. -
product having & beiling range intermediate between

the 2. The amount of ThO: can be reduced to as low recirenlation of the yesidual zas. With 3 stages,'a
‘as 5 parts giving a composition 100 Co: 5 ThQ.: SMgO: Co-conversion of 90-95G¢ cun be obtained at an over-

all space velocity of 150. . Investization of oper.ntio.n

in the liquid@ phase with the catalyst suspended in, oil

" of Diesel oil composition was carried out over several
" years with favorable results. The usual catalyst com-
- position was Fe, 100; Cu,.0.2; K:COs, 1.0.. “Some per-
formance data are given... - Using a penzine-forming
catalyst-at §-10 atm., 230°.-and a space velocify of To
vol. gas pex vol. reaction space per hr., the synthesis gas
nas.q He: CO ratio of 0.5:1.and a total yield of 168 gm.

180200 kieselguhy. . The limits defining the best ratios -
of the - constituents are not narrow, so that variations '
in composition of catalysts prepared on.a large scale.
are virtually of no‘importance, -+ Kieselguhr as’ catalyst”
support. 'was found to be the most suitable material
investigated. In reducing the catalyst with H: it was
‘found that the most active catalysts were obtained -

_ by stopping the reduction before: a1l the Co was reduced: .
‘to.metal; the most active catalysts ‘had:, reduetion:

for the -synthesis. itself. -It was the opinion that .
_'mrther‘im’proveme_uts» in Co catalysts would -not be -
from the standpoint of yield but.rather in the direction: - .
of catalysts favoring the production of special types’ :
of products. Further investigations of CO-Mn-kiesel-
guhr catalysts, which had a high activity af low tem-
peratures (163°), with or without ThOs, might be ..
- profitable. - - T - - B

5.6%. The fraction 33°-150°
'87¢% of the totdl product wis obtained as such.. It-was
observed that the
took part in the xreaction and was converted to wax.

. 1337. Hazx, C. G.-and others. Coal, . Shale, Peat, and .

. Their Products. - I. Fuels

tion and Synthetic Processes.
. vol. 10, 184S, pp,, 244-263,
1338, Haix, G. H. :Labour’s

-~ Labour’s-Pub. Dept., Londoxn, 1938, 79 pp.

. Sec Egloff, abs. 771, ..

s Hia, W K

_Rev. Petrol. Technol., -

 hative Tealmiques in the Fischer-Tropsch
Fuel Abs,, 1952, abs. 488: Fuel, vol. 31, 19:
. - Compares the fixed .bed, the liguid phase (slarry)
and the finidized bed techniques. Tni the work carried
out by the British Fuel Research. Station on the 3 .~ .
different techniques identical -conditions of catalyst; " "2073a, 2228, %
- temperature, pressure, gas composition and throughput, Eal o -
and recycle ratio have been mnaintained, ‘The limita L e Harr, W. K.,
tions of the fluidized bed system imposed a restriction - Studies ~of -the
. as regards operating conditions with the other 2 tech-
_niques.: : For example. the use of H.—rich gas.and t
peratures of ‘at least 300° was essential, ‘ag-well as’
.high fresh feed-gas rate. BExperiments were ‘made at.
X i, g  Allowing for increase il
activity with reduction. in.particié size of fused and:
. sintered” catalysts, activity of the catalyst is the same’
_in the fixed-'and fluid-bed" systems, but appreciably
‘Jower 'in ‘the ‘liquid phase ‘system. -The. space-time;;

nthesis

Tagx, W. H., AND ANDERSON,
Fischer-Tropsch ~Synthesis. VIIY.

lysts. Sec abs. 51.

Studies. of the  Fischer-Tropsch’ Synthesis.. XIIL
. “Structural Changes of &
Reoxidation and on Formation of Interstitial Phases.
‘See abs. 58¢.” ¢ . el L
- 1339, Harys, B, E. - Synthetic. Waxes. Food, vol. 19,
- -1950, :pp. 27-28, 68-70, 10S-110; ‘Chem. Zentralb.,

e
ik

2

1950, 11, p. 595,

. Survey of synthetic
Fischer-Tropsch process,
-and uses. . ..., PR g
13392, Harsey, G., axp Tavron, H. S.
. Hydrogen on Tungsten Powders. Jour. Chem, Phys.,
. vol. 15, 1947, pp. 624-630; Chem. Abs., vol. 41, 1947,
T N e N e R

0y

&

greatest in the fixed bed and lowest in the liquid phase.
Fluidization .itself. does. not. increase the rate of re-.
sction, but the présence of the liquid medium in the
slurry process retards the reaction rate. Selectivity
as judged by CH: formation expressed as a % of the,
total CO converted, is approximately the same in the’
fixed -and fluid beds but. appreciably higher in the’
slurry system. . This is sttributed to the prevention o:

their ' production, propertig_s;

R

LITERATURE ABSTRACTS , .
. Frankenburg’s data (abs. 1081a) 0% the adsorption

“erative - adsorption- on

' shown to
- adsorption on a strongly

_van der Waals perturbations some
- 'surface. The isotherm p/p.—=experiment (—a/0")
 derived and shown to be
~sorption data that conforin to the Brunauver-Emmett-’

1r. -After cooling the catalysty -

is derived.for the rate of
. nonuniform surface, and it is shown

 ,‘ -+ GCy, 19.6%3 35°=200°, 5% 5 200°-320°, 20.86% ;-820° - -
X 2 contained’ 609, olefins.” -
_Using catalysts that tended to-produce wax, as much as -

Diesel oil nsed as the liquid:uedium - i
Produced by Hydrogena-::
Plan for’ il From Coal. -

See abs. 41, 45,47, 48, 50, 54,;‘ :

= nn

Surface-Aréa and Pore-Volume: Studies of Iron Cata-- °
Harr, W. K, TAB‘.\*; W H, AND Aﬁnsnsoxv. R, B “

Reduced Iron Catalyst on.:

waxes, including those from the

Adsorptibnr of

175

of H, by W powder from —194°~750% are analyzed by

the Fowler-Guggenheim treatment. :

1340. Hatsey, G. D. Physical adsorption on Nonuni-
form Surfaces. Jour. Chem. Phys., vol. 16, 1948, pp.
931-937; Chem. Abs., vol. 42, 1948, p. 8,573,

Anpalysis of adsorption oo 2 uniform surface by
using the guasichemical theory of interaction shows
that the hypotheses of the Biunauer-Emmett-Telier
theory lead to substantially no adsorption beyond the
first Jayer if E.=Fz, and stepwise isotherms if
Bs>E:>E: - - - >Ei, Forthe monolayer adsorption
of gases on Ag, Pt, and steel, the heterogeneous nature
of the adsorbing surface is clearly indicated. Coop-
the -nopuniform surface is
troated and the cooperative analog of the Freundlich
equation derived. The. typical multilayer jsotherm is
be -composed of 3 regions: Noncooperative
heterogeneous surface; coop-
erative adsorption on a still hetérogeneous surface:
and cooperative multilayer adsorption induced by small *
distance from the
is
a good yepresentation of ad-
Peller type I, 11, or III shapes. L ]
1341. . Rate of Adsorption on 2 Nomtiniform

Surface, . Jour. I'hiys. Colloid Chem., vol, 53, 1951,
opp. 2120 : Chem._Abs. vol. 43, 1951, p. 3.220.

On' the assumption that the activation engrgy fov the .
adsorption ‘process . is proportional to the zero-po_int‘,
energy between the gas and the solid, an expression’
adsorption of a gas on i
that it is in guali-
tative agreement with earlier,observations of the ad-
“sorption of H: on Zn0.. .. .- = .

1342, Haxar, 8. Pliysicochiemical. Investigations of

- Catalytic Mechanisms, --I. Fischer-Tropsch Synthesis
*of Hydrocarbions With Special Reference to Its'Mech-"

anisms. . Jour, ‘Chem: Soc. Japag, vol. 62, 194%,-pp.- -
- 516-518; ‘Chem. ‘Abs,, vol, 37, 1943, :

po46SL o
" In the Tischer-Tropsch ‘synthesis . of h,\'ﬂrocz}rhm_ls_j
the. catalyst acts as - a carrier, as ascertained in 350"

experiments. - With Co the catalytic mechanism is as.
follows: Co adsorbs CQ on its ‘surface, and the CQ .

is hydrogenated to CHOH. CoCHOH by catalyti¢™ -
- yeduetion “is changed into ‘CoCH; and H:Q. In the
beginning when the ‘amount -of CoCH: is small'as eom-
pared with that-of H,, CH. is formed by the reaction
-+ CO0+3 ‘H:=CH:+H:0 . (particularly Jwhen CO:H:"is
* ereater than1 :.3) or at 300° CH. results from the re- .
action CoCH:-+H:=CH.{Co. However, at the later.
_stage of the reaction or at 200° CH, is not formed. The : -
CoCH: then polymerizes into Co(CHz)n, which further
separates into.Co and (CH:)» the hydrogenation of the”
latter resulting -in a - high- hydroearbon ' (liquid).
- IPhis catalytic mechanism was found with Fe and XNi.
In-the case of Fe (synthesis carried ‘out -at 250°),
however,- COs; instead of H:0, was obtained after. the
catalytie reduction owing to- the presence of the rapid
‘reaction CO+H02H:4-COs - . o
1348, ~—— Physicochemical investigations of Cat-
- “alytie Mechdnism. 11’ Fischer-Tropsch Synthesis-of
-7 Hydrocarbons With :Special Reference to Its Reac-”
“"fion' Mechanisms.. Buil:iChem. Soc. Japan, vol. 16,
71941, pp. 218-228; Chem. Abs,, vol. 36, 1942, p. 739.
" -Following mechanism of ‘the Fischer-Tropsch . SyB-
thiesis ‘over & Co eatalyst is proposed and ' discussed
‘from the standpoint of energetics and thermodynamics :
GO 3s adsorbed or displaces H: adsorbed on the Co
Sirface, forming Co—Co{—C=0) Co, which is reduced:
. first by adsorbed H: to Co—Co (—HCOH)Co. then" to.
‘Co—Co(—CH:) Co. . The (CH:) mol. ‘adsorbed on the
' Co surface migrate freely over the suiface to interact




176
with one another to form Co—Co(—CH.CH.CH:CH:

) Co, which, upon @esorption, yields (CH.)» and

finally liguid -products by hydrogenation. At 200°,

Co~—Co (—C=0)Co does not form CH, by hydrogena-

tion, but at 300° CH, is formed: CH, formation prob-

ably results from reaction of CO and H, in the gas
phase. Maximum adsorption does mot necessarily co-
incide with maximum eatalytic activity, The same
mechanism applies to Fe- and Ni-type catalysts, If
the catalyst is pretreated with CO at 850°, it suffers

a loss of activity, possibly owing to prevention of ad-

sorption of H: by the adsorbed CO. ) .

1344. Hasrar, S, Havasui, 8, Axp SHIMaMURA. K,
Physicochemical Investigation of Catalytic Mech-
anisms. JII. Desorption of Various Gases From the
Catalyst Used in- the Fischer-Tropsch :Synthesis,
Jour, Soe. Chiem, Ind. Japan, vol. 45, 1942, pp. 313-318;
Chem. Abs., vol. 43, 1949, p. 2401
To study the mechanism of catalysis in the synthesis

of hydrdcarbons from CO and H,, a Co cafalyst with

certain promoters was heated 190°-200° an@ saturated-

with H:, CO, or X;. -Another 1 of the 3 gases was then
passed over the catalyst, ahd the velocity of desorption
of the original gas was measured by analysis of the
exhaust gas. H: was more quickly desorbed than CQ.
A comparison of the desorption of CO by H: and of H.
by CO indicates that CH; formation predominates when
there is an excess- of H. .The mechanism “of the”
TFischer-Tropsch reaction is proposed to. be Co.CO—>
Co,CHOH-ConCH.. . .
.1345. Hayar, S, Havasnar, §. SEiMAMTRs, K., A¥D
IcarasEI, H. Phrsicochemiecal Investigations of Cat-
alytic Mechanisms. IV, Fischer-Tropseh Synthesis -
. of Hydrocarbons, Experiment §eries1. ' Bull. Chem. .

-Soe. Japan,-vol. 17, 1942, 'pp. - 166-171; Cliem. Abs.,.-

vol. 41,'1047, p. 4366. ..

Experiments substantiated -the ~authors’~ proposed. - -

. .mechanism for Fischer-Tropsch synthesis. The re- .
action vessel of Terex glass was made -double walled
so that the gas mixture, CO+42H., led in could.-be heated
before entering the catalyst zone,  The catalyst used
was made of Co, Ce0Q:, ThO:; B.0;, and diatomaceous
earth. ~The reaction:was ran at-200° at the rate of
flow 4 1, per hr. The'reaction products were-collected

mixture, respectively. The.gas contraction and "oil .
yield were not'parallel unless the reaction was norma-";

© “inhibited. Physicochemical properties of the reaction: .
-products are tabulated. The catalyst-used proved to be
very durable. - - :

- -Physicochemical Investigations ‘of " Catalytie Mech-"
‘anisms. . V. Fischer-Tropsch Synthesis of Hydro-
carbons. . Bull, ‘Chem.. Soc: Japan, vol. 17, 1942, pp.

- 252-259; Chem. Abs., vol. 41, 1947, p, 4367. . )

contraction and oil formation from CO and H. are re-
corded.. The gas contraction % is higher for 15-10% .

GeQ; and for 20-30% ThO=.. WWhen Ce0:% is low, the .. -

addition to the ThO: lowers the activity, but if CeQ. is

‘high, -the addition of ThO: does-not improve .the gas

contraction. - CeQ; gives a relatively”high' yield of oil

and low yield of CH,, whexeas ThO: gives a relatively
high yield of CH, and low yield of oil. - -

1847, HaMmar, .8, Physicochemical. Investigations. of
Catalytic Mechanisms.
thesis of Hydrocarbons. = Bull. Chem. Soc. Japan,

S vol‘isl7, 1942, pp. 339-344 ; Chem. Abs., vol. 41, 1947, .

-p. 4367. R Y IO L
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_Tormation,

in 2 traps, condensed by. water and solids CO.—C:H,0H .

lized. In the initial stage CH, formation' predomi- : v
".. nated, ciutting down the oil formation, but.as time -
proceeded side reactions other.than oil formation were.
.- pared with other fractions. -

1846, Haxar, S, HAvASHI, S, AND SHIMAMURA. K

AN g ; i " ment of the:Catalyst Used for the Fisher-Tropsch -
- Co 'with kieselguhr was used as catalyst with various " L
amounts of- ThQ:, Ce0O; and Cu as promoters. Gas.

' nisms. -III. ~ Desorption of Various Gases From the
" abs. 1344,

VI. Fischer-Tropsch- ‘Syn-. -

" alytie Mechdnies. . VIII. Fischer-Tropsch Synthesi';

Effects of B:0, in the Co-type catalysts are reported,
‘When CH, formation predominates the contraction
T is enormously high, and the oil rield is inappreciable,
1348. Physicochemical Investigations of Cata-

Iytic Mechanisms. VII. Durability and Pretreat-

ment of the Catalyst Used for the Fischer-Tropsch

Synthesis of Hydrocarbons. Jour. Chem. Soc. Japan,

vol. 63, 12, pp. 1606-1615; Chem. Abs, vol. 41,

1947, p. 3278. :

Catalrst used in the Fischer-Tropsch synthesis of
hydrocarbons can be revivified by reducing with H.,
1349. Harax, 8., HavasHi, 8, axp SHIdMAMURA K,

Physicochemical Investigations of Catalvtic Mecha-

nisms. VIIIL Fischer-Tropsch Synthesis of Hydro-

carbons With Special Reference to the Durability.of
Catalyst. Bull Chem: Soc. Japan, vol. 17, 1942, pp,
451461; Chem. Abs., vol. 41, 1947, p. 4367.
Reaction . (I}, CH:»C.H, is faster than (II),
CH.—CH,.. "In ‘the normalized vreaction (I) is pre-
dominant tnder various conditions of stage of reaction,
temperature, etc.; whereas (IT) is predominant at the
initial stage and as the reaction becomes normalized,
(II) mwust be prohibited when the reaction mixture,
CO+H.=(1:2), 'is passed through the -catalysts, -
Co+153% ThO:+100% kieselzuhr or Co-+12% U:0:+
%SO% Cu-+1009% kieselgubr, each separately atr 190°-
250°. et - PO
1350, Physicochemical Intestigations of Cata-
. Ixtie Mechanisms. IX. Fischer-Tropsch Synthesis:
-of Hydrocarbons, With Special Reference to Factors
~ Essential to the Particular Catalysts.- Bull, Chem.
Soc. Japan. vol. 17,1942, pp. 463—477; Chem.. Abs,,
© yol. 41,1947, p. 4367. b o
. Effects of the factors are- tabulated, including the
"composition df the-ecatalysts (Co, U0z Cu, Mn. and
kieselgulir), preactivation ‘temperature, and reaction.”
temperature for the reaction mixrure of CO-+H.. “The -
_ presence of kieselgulir contributes to the oil formation,
but not the CH: formation,  Generally higher tempera-
ture promotes the formation of gaseous products. such
-as CH, and CO:; and a very small amount of oil

‘1851, Haxyay, 8. . Physicochiemical Investigations'. of
_ Catalytic Mechanisms. X. Reaction Products in the
. _Fischer-Tropsch' Synthesis. Experiment Series 2.
s2Bull, Chem. Soc.- Japan;. vol. 1§, 1943, pp. 869-375;
‘Chem. Abs,, vol, 41, 1947, p. 4367, AR A
_Resulfs of the, distillation analysis of the products
- show. that. the first trap ofl contains- C,-—Cyy and the
“second .- trap oil contains C~C: predominantly, as com:

) a1, S.>-Physicochemical Invéétigat‘idns( of
.. Catalytic_Mechanisms.” VI. Fischer-Tropsch Syn-
~ thesis-of Hydrocarbons. ~Sceabs. 1847 . ¢
<. —  Physicochemicsl Investigations of Cata
Iytie -Mechanisms. -VIIL. Durability and -Pretreat:

Hydrocarbons; - See abs, 1348, " .. ' .-
i . Physicochemical Investigations of Cata-
.- -lytic Mechanisms, -X. Reaction Products .in the-
. Fischer-Tropsch : Synthesis, Experiment Series 2.

" Bee abs. 185107 L UL G _
Hadaz, 'S, HaYasHr, S, axp SHIMAMURA, K
Physicochemical ‘Investigation -of Catalytic. Mecha:

Synthesis. of

- Catalyst Used in the Fischer-Tropsch Synthesis.  Se¢’

N —. Physicochemical invesfigat;ions Qf Catg-

" Iytic "Mechanisms. | V. ° Fischer-Tropsch . Synthesis.

of Hydrocarbons. - See abs. 1846. . Sl
. Physicochemical Investigations of Cat-

"1855. HaNEMANK, H.

- T T LITERATURE

of Hydrocarbons With Special Reference to

Durability of Catalyst. See abs. 1349.

. . Physicochemical Investigations of Cat-
alytic Mechanisms, IX. TFischer-Tropsch Srathesis
of Hrdrocarbons With Special Reference to Factors
Essential to the Particular Catalysts. See abs. 1350,

HaMax, S., HAvTAsHI, 8., SHIMAMURA, }{., AND
TearasHI, JH. Physicochemical Investigations of
Catalytic Mechapisms. . IV. Fischer-Tropsch  Syn-
thesis of Hydrocarbons. Sec abs. 1345,

1352. HaMMERICHE, T. Analytica!-Arithme_tical Way
of Finding the Research Octane Number in Gasoline
of .the Fischer-Tropsch Synthesis. FIAT Reel K-
25, 1940, frames 3,853-3,859; PB 70,216 ; TOM Reel )
292, - : -

. Gasolines of the TFischer synthesis were selecte;l

since they contain only straight chains of aliphatie

hydrocarbons. From these gasolines the C:_:}nd Cy

hydrocarbons yrere. separated. Density at-15° C.,

number after the Rosenmund and Knhu}menn method,

and the gistillation curve were determined for each
gosoline. From a comparison of the ole_ﬁn contents,

{ number, and boiling range, certain relations could be

established, which were reproduced .in a graplt. . By

adding the gasifying property of gasoline new graphs -
could be drawn for direct octane-number reading.’

the

1853, ——. - [Analytical-Arithmetica] Determination
. of the Research Octane Number of Gasolines From

the Fischer-Tropsch Synthesis.] Oel u. Eohle, vol.
87; 1941, pp. 148-155 ; Brennstoff-Chem., vol. 22,1941,
- p. 154 British Abs,, 1948, B, I, p. 281;7C7hem. Ab;.,

~vol. 35, 1941, p. 8268, . .

For degasified Fischer-Tropsch - gasolings, octané -

“No:=0.7X%0:4X (olefin- index)--0.69 X (vaporizability)}, . ..

“the olefin index being equal to (I numberXboiling in-
dex) /100, and vaporizability the mean of the_ constl'tu- "
ents going over at-60° and at 100°.” For 115 gasoline

‘samples. covering production of nearly -all German -
- .plants, 60% .showed 0 to =1 deviation from the Co- -

operative Tuel Research octane No. ;209 showed 1.5
deviation : 15% up to =3 units; and the remaining 5%
from =£3.5 to 5. ' Mixed octane mumbers in 1:1 mix-
‘ture with Stanavo aviation gasoline, however, showgd
considerable deviation. Theé relationship is not valid
if the synthesis conditions are changed or if-the gaso-
line has been treated. Diagrams are given from ‘\\"hlch

octane No. may be read directly..

'1254, Hixprer, H: - [Synthesis of Petroleum.] Allgend. .
' @sterr. chem.- u. tech. Ztg., vol. 42, 1924, 'pp. 89-91;

. ...Chem. Abs., vol. 18, 1924, p. 2955, -

hetie petroleum by hydrogenation of CO,.CO;, or-coal.
[Higher Butectics in the Iron-

- "Carbon-ATloys:] - Ztschr. anorg. Chem.; vol. S4,§Ql§,j G

- pp. 1-23 ; Chem; Abs., vol.'S, 1914, p. 2142, o
"o check the:results -of Vittorf, pure Fe-C alloys

were melted at temperatures observed with.an optical -

D¥rometer and poured into Fe ¢hills.- The: cementite -
contents of the samples gave points on & curve agreelng.
with the resuits obtained by Vittorf and Ruff, but the .

" acedracy of this determination decreases at high-tem- -
peratures. - Graphite always separates as-a primary’
- product from melts poured from: above-1,400°. - Vit-

-+ ".torf's method of analyzing thie crystals separating from
.. /the melts is criticized, owing to the difficulty. of getting

" _agood separation because of the high viscosity of melts -
made between 1,700° and 2,500°. & At 2,500°, quenched

- Specimens gave-an analysis 14% of C, mostly as en-
. ‘meshed graphite. Ruff's conclusion that.the solubility |

- of C decreases at very high temperatures was not econ- -

firmed. -Vittorf’s Fe.C is believed to be g?stenitg, as it
203703°—54——18 - T . v .

.. pressed gas/hr. through 350 gm. 87%

. drated and 2 polymerized.

General discussion of the possibility of making syn-.

*7 ; the ‘higher

ABSTRACTS-

goes over to martensite upon quenching in liquid air,
and his FeC and FeC: are believed to be graphite.
. Sec abs. 1170. )

1356. HANEMAKN, H., HERRMANYN, K., HoFMANXN, U, AXD
SCHRADER, A. [Processes in the Formation of the
Martensite Structure,] Arch, Eisenhiittenw., vol. 4,
1931, pp. £79-484; Chem. Abs,, vol. 23, 1931, p. 4833.
Martensite system was studied by the most recent

réntgenographic methods, and a correlation of the con-

clusion from recent Rintgen investigations with the
facts of micrographs was attempted. The.tetragonal,

space-centered lattice of hardened steels with 0.91% C

as determined by rimtgenographs primarily is due to

" the 7-phase. The rontgenographs of steel sumples with
higher C contents (1.64% C) contain, besides the inter-
ferences of the tetragonal lattice, those of cubic face-
centered Fe (austenite). A distorted a-Felattice with
the embedded and adsorbed C atoms exists between the
first and second martensite transformations. The
réntgenographs show the disappearance of the y-phase
on annealing, hardened, high-O steels at 110°, while

the. photomierographs show that the needle-formed -

g-structure is unchanged (a case of pseudomorphism).
In photomicrographs the §-phase is erystalline in form,
while in the rdntgenograplis it shows a primary strue-

" ture different from that of ¢-Fe (another case -of
pseudomorphism). On quenching steels with 0.91%
G from 1,100° and 900° in ice-H:0 and from 900° in

* ‘oil, the tetragonal structure remains unchanged within

" wide limits of quenching veloeity. =~ - .

Hara, I.  Sce abs. 1905, 1906b.
1857. Haroy, D. V. N. Interaction of Olefins, Carbon -
" Monoxide,” and Steam. Jour: Chem. Soc., 1936, pp..

. 364-365; Chem. Abs., vol. 30, 1936, p. 3771 :

Passage of a mixtureof 1 volume-C:-H,-and 4 volumes

CO under a pressure of 150 atm, at a rate of 40 L com-

‘ 1 H.PO, at 290°~

300° gives 500 gm. product containing 16.5 gm. high- "~

- ~boiling hydrocarbons, 37 gm. E{OH, and a solution of

'Na salts containing EtCO:H. For every molecule.
C:.H, converted “into acid, approximately 3 were hy-

C;Hs and CO at 200° and -

200 atm. (850 gm. C:H. during 6 hr.) give 546 gm. of

“.-an upper .layer. (41% free acid) and 284 gm. of a

" Jower layer (6.2% free acid). - After refluxing 2 hr.

“with NaOH there were isolated 88.4 gm. volatile and
~~¢1.3. gm. nonvolatile hydrocarbons,. 3 -gm. Me:CHOH,
+ 10,5 gm.-acids, boiling 150°-159°, and 173 zm. residue.

“Me,CHCQ:H. was identified.” Yso-CeH, (640 gm.) gave ;-

©10.6 gm. hydrocarbons, 32.5 gm. acid, boiling 160°-168°,
- 931 gm. acid, boiling 168°-190°, and 242 gm. residue

. ‘identified.” - .. . .
- . - See abs. 2318, o

. H;mni, R. L. Bec abs. 2459. o

‘HARRNESS, R. W. Secabs. 829,830, ' . ..

1358. HARENESS, R. W., axp Barmerr, P. H.  Conver- .

 Synthetic ‘Ammonia -Catalysts at ~190°. Jour. Am. -
Chem. Soe., vol. 55, 1933, pp.'3496-3497; C!
% .vol. 27,1988, p. 4730. . - .. - U< T .

i Adsorption’ of H, by a promoted Fe synthetic NH,
- toward the o-p-conversion at —190°; the results indi-

. cate -definitely . that the activated adsorption of H. at
temperatures is primarily a surface ad- .
_ sorption - and -not & solution” Within -the. Fe sample..

: Permitting the promoted catalyst-to:.take up O: be-
" tween room temperature and -450° almost eliminates .-
*.-its high-temperature activity toward the o-p-conversion. '
“put only slightly impairs the sctivity toward'the con- .

version at —190°. - .

Esterification gave 32.8% of Me pivalate and- 22.6% - -
L“MeEtCHCO:Me. * Hoinologs-also: were .pcesent but not. .-

- sion of Ortho to Rara Hydrogen Over Promoted Iron: e

hem. Abs.,:

" eatalyst inhibits’ markedly the activity of the latter .
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1359. . Two Tspes of Activated Adsorption of  tures of 85° and 70% yield. The catalyst can be V ;n ;éed%;‘; 35 tons of coal. About 630,000 tons of 7 1372 Hearey, FrH., CHESSICK, J. 1., AND ZETTLEMOYER, - __

Hydrogen on the Surface of a Promoted Iron Syn-

thetic Ammonia Catalyst. Jour. Am. Chem. Soc,

vol. 56, 1934, pp. 460-491; Chem. Abs,, vol. 28, 1934,

p. 1588. .

There are 8 types of adsorption of H on a promoted
PFe catalyst (1.83% AlLQO: and 1.59% K.0): Physical,
at —196°, —188°, and —144°, at which temperatures
10 ce. of catalyst adsorbs 5, 2.8, and 0.25 ce. H, re-
spectively ; type 4 aclivated, hetween —78° and 0°. the
isobar at 760 mm. showing a gradual decrease from

. an adsorption of 7-8 to 5-6 cc.; fype B activated, at
100° or higher, an additional but much slower adsorp-
tion, the total adsorption of both types reaching §-9 cc.
at 100° in 2 hr.; at 212° and 450° the adsorption
reached an apparent equilibrium- in less than 1 br,
the adsorption being 5.5 and 8.5 cc., respectively.

1360. HarMaN, R. W. Substitute Motor Fuels in
Australia. Jour. Proe. Australian Chem. Inst., vol. §,
19451;, pp. 270-2S4;. British Chem. Abs., 1943, B, I,
p. 54

- Shale oil, benzol, and power alcohol can at present

supply about 3 of Australia’s consumption,- Any large "

extension of power aleohol would have to use wheat .-
as.raw material. Cost of production is about 2 s. per
gal. Greater possibilities are seen in the Fischer-

Tropsch synthesis, which, however, is not yet in opera-

tion in Australia. o

Harxiscr, C. - See abs, 2998.

1361. Haxrzs, C. P. ' Liquid' Fuels From Gas—Syn- .
thetic Gasoline From Water Gas. Oil Weekly, vol.
45, No. 8, 1927, pp. 3132, 48;- Am, Gas Jour,, vol.

126, 1927, p: 566, Progress in Gas Tech, pp. 18,205 -

Chem, ‘Abs., vol.:21, 1927, p. 2785. S o

_ ' Brief review of research on the production of syn-

thetic fuels from gdses and coal.” ‘ ~--— version of blue gas to CH, at atmospberic pressure is

HArTLEY, H, Scc abs. 1421, 1423

. synthesis process.

" C0+3 H.=CH,+H.0-+45,900 calories. ~With reduced-

used 50-100 times without regeneration. The oxy-
genated compounds are separated from the unreacted
olefins by fractional distillation. ’

HasEIimo10, G. See abs. 1930.

'~ 1864. HASKELL, G. - Research Plans in Synthesis Proc-

ess of the United States Industrial Chemicals, Inc.

Qil Gas Jour., vol. 46, No, 37, 1948, p. 111.

U. S. Industrial Chemicals, Ine., is cooperating with
Stanolind Qil & Gas Co. in investigating the separation
and use of chemieal products from the hydrocarbon
The processing materials will be
obtained from the 2 hydrocarbon-synthesis plants now

- under construction by the Carthage Hydrocol, Inc,

at Brownsville, Tex., and for the Stanolind Oil & Gas
Co. at Hugoton, Kans. ; and from the 2 auxiliary chem-
ical plants projected by the latter. ‘In a plant of its
own the U. 8. Industrial Chemicals, Inc., will process

the primary chemicals from the auxiliary chemical .

plants. The process will involve the breaking down

“. of the water-soluble chemicals to rield initially up-

‘wards of 300 million 1b, per yr. of chemieals including

* solvents, plasticizers, pharmaceuticals, plastics, ete,

at prices competitive with those from other sources,

_ 1865. HasLaM, R. T., axp ForresT, H. 0. Methane by

Catalysis From Carbon Monoxide in Blue Water

Gas. (Gas Age-Record, vol. 52, 1923, pp. 615-618, 620; -

Chem, Abs., vol. 18, 1924, p. 321 -

When the H. and CO of blue water gas in the
-approximate ratio of 1 : 1 interact at a temperature

. of 290°-340° with Ni as a ‘catalyst the main reaction *

is: 2 CO+2 H.=CH.4-C0:+59.300 calories. Approxi-
mately 3% of the CO present reacts according .to

Ni as a catalyst tlie optimum conditions for the con-

a time of contact of 10 sec. at-a temperature 300°-330°.

gasoline by the L. G.
150,000 tons by the F!
peing produced in German
the Fischer-Tropsch
1. G: Farbenindustrie A-G. ¥
of using coke, 6-7 tons Leing requ to
The Pott-Broche extraction process 1s 1
s mine. More than 85% of the coal
t into solution. The Thde process
e Ruhr district. By these
11 soon be independent of

asin.

the Mathias Stinne:
substance is brough
is under development in the
yarious means Germany wi

jmported gasoline and light oils.

1368. HaUL, R., AxDp Somoox, T.
of Ferromagne
1939, pp- 663-671; Chem. Ab
y-Fe:0x was pre]

The magnitude o

bon¥l

creases with decreasing

finally preparations

‘When

Jonger possible,
susceptibility is measured
different field strengths,
pitades of about 30—0 A
susceptibility, which then.r
amount.- characterist
This experimentally
est elementary parti
zation occurs. .

.. [Structuré of
( Ztselr. physik,

1369.

ides; y-Fe:0s.]
© 1939, pp. 216-226
© Xeray. studies of
an Fe are, and from
“re=8.316+ 0,004, 8.333%

tism.] Ztschr.

reaction

Farbenindustrie A.-G. process and
ischer-Tropsch process are already
plants. The capital cost of
plant is about one-balf that of the
-G. plant and has the advantage
ired per ton of ko-

use at

[Elementary Range
Elektrochem., vol. 43,
5., vol. 34, 1940, p. 208.
pared by oxidation of Fe pentacar-
t £ the primary crystals .de-
temperature until
are obtained amorphous to X-ray.

crystal identification by means of X-ray is no

electron rays are used.

ic of ferrom

The magnetic
by the cylinder method with

Up to a range of lattice mag-

.. there is a slight increase in
jses about 10% to the
agnetic substances.
determined valué marks the low- - -
¢le at which spontaneous magneti-

Ferromagnetic Ferric Ox- -
.Chem., vol. B—i4,
; Chem. Abs., vol. 34, 1940, p. 666.
v~Fe:0; prepared fronyr Fe:.04, from
e (CO)x resulted in the values,”
0.004 and-8.34., respectivelr..

A. C. Adsorphon of Gases on Metals. Ami. Chem.

Soc., 119th Meeting Abs., April 1951, p. 15 G.

Reduced and unreduced samples of Mo powder were
studied by means of B. E. T. adsorption techniques.
N, A, and O isotherms were measured at —193° and
—183°. The Mo sample, originally 99.99% pure, was
reduced with H, at several temperatures. The chemi-
sorption of O: at —195° was taken to be a measure of
the extent of reduced surface, Samples reduced at
temperatures below approximately 500* showed mno
ability to chemisorb O although there was an ap-
parent increase in surface area. At about 510° some
sintering was noted. Isosteric heats of adsorption
were calculated for some of the reduced and unreduced
surfaces. The value of V. for the unreduced surface
was found to be the same for A, N, and O. This finding
Jed to a disagreement in areas calculated on the basis
of closest packing of the adsorbate. o
1373. Hear E~ciseerine. Hydrogen Manufacture

Vol. 21, 1946, pp. 30-32. -

- Qatalytic process is described that produces H: or a.
misture of H: and GO in any ratio desired, from light
bydrocarbons, such as natural gas, refinery gas, pro-
pane, or butane. Applieability of tbe process to svn-
thesis of alcohols and to Fischexr-Tropsch process is
suggested. The H: produced varies in purity 98.5<
99.9%. Gives simplified flow diagram.

1374. HEpnEN, - D. Catalytic Syntliesis of Methane
- From Carbon Monoxide and Hydrogen as a4 Meuns .-

of Gas Enrichment. .. Thesis, Univ. of Leeds, 1943.

. ~See abs. 690.. )

1375. HicxEL—. [Influenéé on the Grain Solidity of
_ --Cobalt Catalysts.] - FIAT . Reel  K-20, 193§, frames

6,989-6,000, PB 70,218 : TOM Reel 296.

‘Infiuehces of various starting stbstances and addi-

" ‘tions and of various methods of precipitation, washing, .- .

N .ntial difference was found in lattice constant or 3 3 i ion s
- ‘g%::fﬁ?'tlgils?:'ilﬁig);n in. the 8 samples. .-Both .X-ray .. - forming, and reduction upon the grain solidification of
ind electron-diffraction powder diagrams showed mew - the finished Co-catalysts.are tabulated. . . = "
-\ interference patterns. -They can be explained on-the . "13376. - . [Examination ~of “Kieselgubr.) TFIAT
assumption of lower symmetry or nlarger elementary Reel K-29, 1938, frame 7,029, PB 70,218; TOM Reel
el ‘Similar results were found in'AlQs. -1 ot 2060 LT T T
Hawx, C. 0. Sec abs. 3210, 3214, 3215, 3207. Compilation ‘of the results of comparativle wa§gin§
L - : . P. L., SrorcH, H. H.,.aNp . tests on different test portions of kieselgubr, with 2
13%9135:?:!;: g AC ’ oo N gg:gigéifn' of Methane to Casbon - different cleansing apparatus, is given in a table. Dif-.
e Mono%ide' 'ar;d hvdrogen. Ind, Eng. Chem., vol. 24, - ferences in_the results :u'e;_explq_ned by the different . : -
.. 1939, pp. 23-27; Chem. Abs., vol. 26, 1982, p. 1717.~ S

- types of nozzles used. o ]

: - ‘ocesé-has béen developed: for the con-; i 1877, = .- [Thorium Content of Mixed-Catalysts] .

. vef:?&nos; aclg‘p;gge;?eggls ol:- CO: in£0'(110 and He.' The . - FIAT Reel K~20, 1088, frames 7,037-7,039, PB 70,2181
o process is int ‘rmitte‘nt. 1st blasting the catalyst with a . -

TOM Reel 296. - S ) ;
-air mis Towed by injecting the reaction mix=-.- " " Reduetion-of the Th content in-mixed Th-Mg cata-
'%gls'ea;;ttg?}fgrgnftoallyst bed.y Czltalyfts of Ni' deposited ‘¢, Jysts to dbout 2-8¢% ThO: is-without noteworthy influ-
‘on refractory proved most satisfactory for activity and .- . ence on the}’ield, *1 graph; SR o
- durability. - Optimum temperatures for reaction. .are.+ . 'yomg -’ [Influence -of the ‘Reduction and thé . :.
900°-1,000°; in which range-nearly theoretical conver- " Mype -of Eieselguhr oxn the Catalytic ‘Efficiency of -
slons were obtained. ST T L Gatnsts.] - FIAT Reel K-29,-1938, frames T,040-
- Hayasgl, S. -See abs. 1344, 1345, 1346, .1349, 70417, PB 70,2187 TOM Reel 286% .~ {
1850, o T et : it is established by tests that:the method of reduc- .
) HayEs, A. See dbs. 368, 854, 2214, .0 7 “tion of catdlysts with kieselguhr-as carrier substance
}871. Havies, W..- Wood. Chemicals Meet Synthetie”, - I8

without. much influence, svhergas,_of -all the kiesel- -
Competition.: Jour. Chem. Education, vol. 24,1947, - guhrs examined, the kieselguhr:designated S-11 had :
pp. 109-118. o TN . the; best reaction

with regard -to: longevity ‘and -yield,
- : o ) L " .5 alagrams, v, R
‘Abstract of a chapter-in volume 1V. of the author’s - ° S E S0 L -
© bonates on kieselguhr)-in-the liquid olefins, and water e SV v fortheoming book, A History of the Anierican thmic}t]ll : "}3Zfénces, for %ﬁ{’;‘]’;&sﬁ;‘f{ ie;fkg%??ﬁgﬁf %:é?fr 159‘52' T
o %as e e a0, f 150‘>ahtm. pressure, ., . Processing of conl as velated to the 4 oot e car. ggglitziiy, ;e%ggﬁggczzz lgesg;:xciﬁlgd‘ev‘iflllo%: %bori‘to% ¢ fremes 7,048-7,056, PB 70,218 ; TOM. Reel 296. o
50°=180° iohey o 5 : - ey . AT g ¢ Me s : 3 3 LB 7,048 B 10s e . R
s Moy production but reducing th l%sncil;ist?gn,‘ (lz:;&‘lvﬁigansni%dcl:tli%n?ggﬁfggeggage?ytgﬁg:na ‘M i Patart. and -the Badische Co. arnd following through " ‘Tapanese kieselguhrs are especially good as carrier ‘

ture favoring aldebyde production but reducing the -and : o et g )
yield owing fo polymerization. .The yield of alcgohols tion, Fischer-Tropsch synthesis, coal dust engines, a0 ‘the opéerations of the B.-I. duPont de Nemours, Com-+ " : substances for catalysts., 3 tables and 3 graphs.

Under these conditions, the gas with 'a. gross_heating
~vatue of §20 B. t.u. per cu, ft. at 0*has the composition:-
CHy, 47% ; He, 5; CO., 44; N, 4.7 Increasing the pres-
sure up to 35 p. s.:i,-has little effect on’the ultimate
composition of the gas ‘éxceépt to reqiire a slightly
higher temperature for a given product. At the above
temperature range, the energy lost in.the conversion
amounts to 209 of the total input. At-this temperature
there appears to be no C deposition on the catalyst. '/
The impurities present in the ‘cooled water gas have §
- little effect on the vigor of the catalyst. -This process. :
“has dn effidiency of ‘carburetion ‘when ‘producing 520
B. 't u. gas of 61.8%; this can be increased-to S0%
+ by washing out the CO: under pressure, thus. raising
. 'the heating value to 834 B; t. u. With coke at $9.00 per
ton the material.cost of the process will be equal to the
‘materjal cost of oil carburetion when gas oil costs
'$0.07 per-gal. .- - I R B

1362, HARTNER-SEBERICH, R., axD Koca. H. ‘[High-':
. Boiling Oils (Kogasin II) Obtained in the Benzine
.. Synthesis of Fischer-Tropsch-as Fuel for Diesel -
Motor Operation.] ' Brennstoff-Chem.; vol. 13, 1932,
pp. 308-810; Ges. Abhandl. Kenntuis Kolle, vol. 11, -
1934, pp. 537-541: Chem, Abs., vol. 26, 1932, p. 5733. -
. Constitution, . pliysical,. and . fuel properties of
R ; Kogasin Il were investigated. Distillation-curves and . -
CJ 707 behavior-in motor tests are similar and equal to-those.
.. obtained with-a gas-oil. \\ . .t e T e
1363. HascHE, R. L., axp Bouxpy. R. H. Inspection”
3 - of the Oxo Plant at Rulirchemie A.-G., Oberhausen-
- “-Holten.--CIOS Rept. XX.VII-18, 1945, 4 pp. ; PB 3490, -

TOM Reel 197.-

. This plant is owned:jointly by the Rubrchemie
'é.-'G:, the I.dG. Fargenlndustri?iA.—G.,’?,anddHenkeL&‘ B
o.. It is .damaged very litfle and .could produce.. " g ) ., e . AR
- 10,000 tons per year of products within 3 mo. Oletins of; © . 13%% IHASL:;‘\:!E‘, R. %‘3" ARD: THIELE. B. W, - Progress iil
the Cu-Oyr fraction, obtained by cracking in a Dubbs- - 3¢ legf}f “9,1.49_9_°1_’n?1°gy - Ind. Eng. Chem., ;5’4?
‘type furnace of & C:~Cw Fischer-Tropsch: fraction;'- .. 3 7aig:: + PD.. 7487535 Chem. Abs, vol. 18, 1922,
are treated with water gas in.the liquid phase at B SOUL et e R
. approximately ‘150 atm.to produce a mixture of Brief review - of -research and developinent: in th
<. straight:chain' alipbatic aldehydes and. ketones, the ' . field of fuels and combustion. - Mentions Bergius an
formery of which are reduced to .the corresponding: -:the”Synthol processes. : T
aleohbls: Yields of olefins of approximately 50% are . < 'Hassm, N.- See abs. 2213h.
obtained in the cracking unit at 400°~450°. The €OD- " - g proooo o j L
<. - verter is charged With a’'50% suspension of the cata- ;" gl i 1ZFELD, K. . Coal Drocessing in Germa
Iyst (90% Co, 7% ThO:, 3% MgO, deposited as car- V‘v:l‘..gs a;;),g.}l"ag. .1619373 pp.. 2-105 Coal. Carbonisatic
5 , D. 46,

i§ approximately 1 Ib. per lb. of-olefins. ~The process - ' colloidal fuel are reviewed. The manufacture of g2 ‘mercial Solvents, and other companies down ‘to the: ' -13g0." ", [Tests on a New Catalyst Carrier—-.
may be carried out with CH, for production of lower’ .. line by coal hydrogenation will provide employment £0r » o 2 .. Birichkorn.] FIAT Reel K-29, 1938, frames 7'077f'f

Iresent day. i o
. Haxs, G. E..: See abs.'2220.

i

aldehydes, particularly propionaldehyde, at tempera- : ‘77,981,4 PB 70,21§§ TOM Reel 296,

‘ 8,000 miners per million ton of gasoline produced, each:




Results of a catalytic examination of eatalysts, pre- -

pared by use of a new carrier called Eirichkorn are
given but not described in detail. Compared to normal
catalysts, Eirichkorn improved . the activity of mixed

Th-Mg catalysts, but deteriorated Th catalysts. 2
diagrams.
1381, . [Preparation of Cobalt Catalysts by

Compression.] FIAT Reel E~29, 1938, frames 7,185+
7,188, PB 70,218 ; TOM Reel 206,
It is shown that an increase of the Co density can
- be obtained by repeated pressing under dust condue-
tion. The influence on the activity of such compressed
catalysts is still being examined. 2 graphs.

1382, . [Use of Nickel and Cobalt-Nickel Cata-
Iysts in the Gasoline Syntlesis.] FIAT Reel K-29,°
1938, frames 7.316~7.319, PB 70,218; TOM Reel 206,
It is possible to prepare, by use of appropriate acti-

_vators, a mixed Co-Ni catalyst with more than 50%

Ni, which, in the normal pressure synthesis, does not

produce a smaller yield compared to the pure Co cata-

B Irst. A Ni catalrst of equal value cannot be made as
S " yet, . The reaction of the Co-Ni mixture in the medium
pressure process has still to be worked out. -1 table.
1383. Hecxer, H. [Influence of Kieselgubr on the
. Activity of the Catalyst.] FIAT Reel K-20, frames

103-108, 1937, PB 70,211; TOM Reel 287,

. Tests were made covering -chemical coml')ohents. .
physical properties, mieroscopie structure, and activity.
The solubility in acid and H:O has no influence on the "

activity, Physical tests showed that a high loss of-
ignition diminishes the activity, of the catalyst. :
- Seé abs. 402, 2875, 2876, L
~__ HEDIN,; R: - Sce abs. 1385,71387.
. Heprry, T.7. Sceabs 2819 U7 UL o
HEDVALL, J: A., AND BEHG, A, [Maghetic Trans
“formation and -Caralytic Activify. VI Catalytic:
.Experiments with MgO.Fe:0s and Different Kinds of

‘Iron and Steel in the Region’ of the Loss of Thejr’ -

-Ferromagnetic Properties.] See abs. 1389, .
Hepvarr, J. A. axp BystrOm, H. [Magnetic
. Transformation .apd Catalytic' Activity. V. Course
- of the Catalytic Hydrogenation of Liquid:Unsatu-
- .rated Compounds in the Region of the Curie

Activity -and Ferromagnetism.- 1] Svensk Kemn. .
. Tid., vol. 46, 1934, pp. 64-65; Chem. Abs., vol. .28,
-1934, p. 4971 o N -
solids is increased by pliase. transformations that do
.not affect the lattice strueture.” Hence, it is important

“'to investigate whether the disappearance of ferromag- =

-netism produces a similar change. . For this purpose
experiments were made on-the reaction N:0=N:4-0,
with pure Ni'as.the catalyst,;at 330°-380°, since no

alteration in the Ni lattice has been“observed in 4 .

temperature interval -of 1,000°." Between 330° and

tion: perature .curve. The Curie temperature for
this specimen of Ni was 358°-360°. - Control. experi-
. 'ments with N; or O: instead of N.O-gave curves without.
_-this sharp break, as did experiments-with-N.O over "
NiO. - Experiments with other samples 6f Ni with
i .different Curie points showed the same agreement be-

-"the Curie temperature.” The sudden application of a
.magnetic field, either above or below the Curie point,
produced no appreciable effect on the decomposition:
1885. Hepvarr, J. A, Hepix, R., aAxp Pemssox, O¢

- [Ferromagnetic. Transformation. and : Catalytic
‘Activity. II1.. Ztschr. pbysik. Chem., vol. 27, B, 1934,
_Pp. 196-208 ; Chew, Abs., vol. 20, 1935, p. 1314, : - -

. Interval of Ferromagnetic Catalysts.}:: Seeabs. 1388.
1384, Heovary, J. A., Axp.Gusravsox, E. ' [Catalytic !

It has been shown recently’ that the redetivity of .

":859° the decomposition was constant, but at.approxi-..
matelg 359° there was an abrupt rise in the decomposi-. .-

"~ tween the temperature at which the break occurs and - -

" BIBLIOGRAPHY OF FISCHER-TROPSCEH SYNTHESIS AND RELATED PROCESSES ~ -

Catalytic effect of Ni on the reaction N;O-Ny-+Q
is suddenly changed at the Curie point, where the
amount decomposed increases rapidly. This is another
example of the theory of the change of regctivity in
transitions that do not result in the change of the
lattice symmetry. )

1886. Hepvarr, J. A, axp Saxronp, F. [Effect of
Ferromagnetic Transformation on  the Catalytic
Power of Nickel in the Reaction 2 CO=C0:--C. III.]
Ztschr. pbysik. Chem., vol. 29, B, 1933, pp. 455-463;
Chem. Abs., vol. 30, 1936, p. 369. .

Four kinds of Ni catalysts were prepared and care:
fully analyzed for impurities. The Curie point was
determined for each. The reaction 2 CO=CO0,4-C,
catalyzed-with this Ni, was then studied, and, as with
other reactions, the rate increased sharply "at the -
Curie point. The effect of impurities on the reaction
also was studied, as well as the condition of formation .
of Ni carbide and its effect on the reaction. -

1387, HepvarL, J. A.. axp Henix, R. [Ferromagnetic
Conve.rsion and 'Catalytic Activity. IV. Hydro.

_.genation of Carbon Monoxide and Ethylene Over '

Nickel and Carbon Dioxide Formation From Carbon °

Monoxide Over the Heusler Alloy, - MnAlCu,.]

. Ztsehr, physik. Chem., vol. 30.. B, 1935, pp. 280-281;

,Chem. Abs., val. 30, 1986, pp. 16211622, .

Rates of the reactions change discontinuously at the
Curie point when the ferromagnetic properties of the:
catalyst disappear. .A commerecial thermal-conductivity
apparatus was used successfully for ‘analysis of the
CO-CO. mixture. : ' . . .
1388, HEDYALL,-J. A, axp ByYstrOy, H. [Magnetic. -

~Transformation- and Catalytic Activity. V. Course ©
~ ‘of the <Catalytic' Hydrogenation of Liquid~ Unsat-. -

_ -urated Compounds in thé Region of the Curie Interval .

e qfll' e‘;‘{o%a;.z:)%tsic‘Catalysts.]" Ztsehr. physik. Chem.,;

Cyol, 41, R, 1988, pp. 103-166; Cherm. Abs., vol.

1080, pl ass. T oeRR Chem be., ol 8, -
e «‘Hy:dro.genﬂtign ‘of castor oil.and cottonseed ‘oil was
studied in the piesence of the catalysts Ni-Cu and

Pd—po and in the region of the Curie point (150°

200°). " A sudden increase in the catalytic.activity is

: noted at the Curie point. EE e
1389. Hepvarr, J. A, axp BErG, A. [Magnetic Trans-
formation and Catalstic Activity. YL
xperiments -With MgO:Fe:0: and Different Kinds-
- of Iron and Stéel in the Region of the Loss’ i
Fqlrr(‘;xfu%negigs SPropertieSs_.] : Zitschr.. physik.
. vol. 41, B, , PD. 388-395; Chem. Abs: 1. 33, ;
11939, pr d579: L 23 Chem. Abs, vel. 3,
. Reactions of 2 CO+4-0.=2 CO,, CO+H:=
.C04-3 H:=CH,--H.0 were studied-',-on‘
. synthetic Mg ferrite, pig Fe, and a W-<Crsteel. T
,acﬁvxty ‘of the .catalysts increases at the Curie point.?
; Hepvary, J. -A., aNp HEDIN, R.:. [Ferromagneti
. Conversion and ' Catalytic Activity, IV, . Hydro-
+*.:genation -of .Carbon Monoxide and -Ethylene Qvel

o)

BN v,Niekel__and Carbon Dioxide Formation From Carbon.
ﬂnolx;g; Over . the Heusler Alloy, MpAlCu..] . SeeX

. Hepvari, J. A., Akn SA:NDFOR M O
Ferromagngtic Transformation on the Cataly
;. Power of Nickel in‘the Reaction 2 CO=C0;-C. -II

: See abs, 1386...

: Hepvary, J. A; Hebix, R., Ap Pirersos, 03
[Ferromagnetic Transformation and Catalytic Acti f

ity IL) Seé.abs.:1385, R
1390. HemeNreIcH, R. D., STURKEY, L., AND Woon?i-
_H.L. : Decomposition of Martensitic Steel Above and:
_“Below- 800°, - Nature, vol. 157, 1946, p,.518; Cheml.
‘- Abs., vol. 40,1946, p. 5382." . ’ ’ L
- Electron microscope and electron-diffractiox methods
were used to study metallurgieal structures in a plal

P Y I . .
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Tl ¥01.39,-1943, . 2391 .
"Review with 16 refs. E
1394, -

. and 1945,
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@ steel, 0.9%, 0.15% Si, 0.0056% N. Martensite aged
at 200° gives a fine dispersion of hexagonal Fe;N but
po FesC. Above 300° the reaction product is FesC. A

imen aged at 200° shows both FeN and FeC
ofter 30 min. at 350°. ‘A mechanism is suggested:

200®
—Fe,N or

1) Fe-+Caotation, +Nuorution, martensite, .
martensite,

;‘e;(CN)—l—Csomu«m; (2) Fe+-Ciostion,

0%
fFe,C'*‘N-olutlﬁn"; (8) FesN or Fe:ON+Cioturion> Fes
0+ Neotatson. The preparation of satisfactory surfaces
jnvolved (1) -abrasion through 470 metallographic
" paper; (2) electrolytic polishing; (3) etching squo sec.
in 2% HCl and 1% FéCls in MeOH; (4) rinsing (a)
50 50 Me.CO-MeQH--0.5% HCOOH, (b) 50:30 Me:

- 00-MeOH, (¢) dry CoHe; (5) drying inan air blast.

Heix, L. B. Sce abs. 701a,
1891. HEINEMANN, F. Fischer-Tropsch Hydroearbon
.Synthesis—Its First Development. Petrol Refiner,
~'vol. 28, No. 1, 1949, pp. 1206-127. - -
Brief account of the patent development of the
Fischer-Tropsch process, with ‘biographieal notes and
. photographs of the inventors.-~ "~ -~ [
1392, HEISEMANN, H. Digest of Unifed States Patents
on the Recovery and Processing of Natural Gas and

.. " "Its Constituents and -on "Hydvocarbon. Synthesis.

Petrol. Refiner, vol. 23, No. 7, 1044, pp. 172, 174, 178, -

180,182, 184. .

" 15 United States patents dealing with s,sjnthesis of -
hydrocarbons from CO and H.. A
1393. . - Foreign Processes for the Conversion of .
' Methane to Hydrogen and Carbon Monoxide.- Pefrol.

' " Refiner, vol" 23, No. 1; 1944, pp. 35-36; Chem. Abs.,

.+ Digést of Tnited States Paténts on Hy-
" drogenation of Hydrocarbons and’Carbon Monoxide."

.- Petrol. Refiner, r‘ol.v25,vNo. 1, ‘1946,A'pp. IGS, 1170; 172, |
- Abstracts- of 27 United” States patents from 1944

.. 1395, HEISENBERG, W,
" Ztschr. Physik, vol. 49, 1028, pn. 619-636 ; Chen1.. Abs.,
vol. 22,1928, p.4848. - 7 - e
.+ An aftempt to explain the Weiss molecular field on

the basis of -a- quantun mechanics’ energy-interchange.
" process similar-to that recently applied by Heitler and
Tondon to the. interpretation of honiopolar valence

t least 8 neighbors; and (2) the- principal quantum -
umber of the electrons responsible for the magnetism -
- mist he €::23. - These conditions together do not serve

: to distinguish Fe, Ni, and Co from all the other mate- .
rials but_Fe, Ni, and Co satisfy these conditions. - The -
present paper is, therefore, regarded by Heisenberg as

reliminary. and ‘further development is promised. )
1396. ‘HeLp, W. [Production of Gases for Syntheses.]
¥ Petrol. -Ztschr., vol. 85, No. 25, 1939,

Chem. Abs:, vol, 33, 1939, p.-9559.-

YVarious processes for the production

‘Mixtures of H, with. N: or CO, according to. the Winkler, -

Koppers, Pintsch-Hillebrand, Wintershall-Schmalfeldt, - =

Bubiag-Didier, and Lurgi methods. B

1397, .-[Production of Hydrocarbons by, Syn- -
thesis,] ~~Petrol.- Ztschr., vol. 35, 1939, pp. 493-493;

Chem. Abs., vol. 84, 1940, p. 240. © SN

Surveys coal-hydrogenation process and the Fischer- ~

the requirements of Fischer-Tropsch plants, including’ !
data on quantities of Hs needed and amounts of metals

““*olefins; this is most readily accomplished by isomeriza-. "« .

B - T " a mild vapor-phase treatment of ‘the gasoline-over . ;-
[Theory of Ferromagnetism.] ' pauxite catalyst. The gasoline is vaporized and pre- -

‘- provi
" ’the blending value of Perco treated gasoline with.poly-

_Dp. 4354373

of gases.to beis
in syntheses are described; for example, Hs or .-

Tropsch synthesis very briefly, - Gives soxe figures on -~
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.required for furnaces and containers. The influence of
catalyst, temperature, and pressure is discussed.
HELLBRUGGE, J. - Sce abs. 163. - .
1398. HELLER, O. [Production of Water Gas and Ga ':
* for Synthesis From Pulverized Fuels.] Chim. et ind., j
Special No., June 1933, pp, 466-467; Chem. Abs., vol |
27, 1983, p. 5937. :
So-called cellular gas producer, German Patent
520,739, is described. In it a high-grade water gas can
be produced by treating pulverized coal with steam
superheated to 1,000°. With a specially designed pro-
ducer and air heated to a high temperature, gas of o
suitable composition for the synthesis of NHs can be ‘
produced directly from bituminous coal. By combining
the process with a treatment with 0., water gas vir-
tually free from CH, and N: and suitable for the pro-
‘duction of H. can be produced. The possibility .of
easily regulating the temperature and the amonnt of
steam permits obtaining a mixture of CO and H: for
the synthesis of MeOH, Gasification-and eracking of
tar and mineral'oils can be carried out efficiently. Tars
and mineral oils ean readily be treated fo obtain either”
a high calorific gas or mixtures of hydrocarbons with

‘high gasolinie and benzene contents. ..
- Herper, W. See abs. 3064, .
1399. HerMmers, C. J., CLARK. A, axp ALpEN, R. C.
Catalytic Treatment of Swuthetic Gasoline. Oil Gas
- Jour., vol. 47, No. 26, 1948, pp. 86. 89, 91, 92. * "=
" In tlie synthesis of olefinic gasoline from CO and H:
with a finidized Fe-base catalyst, the oxygenated com-
‘pounds remaining therein must be removed ' as they
have properties undesirable in ‘a motor fuel. -Since
- they are present only in small amounts, their remoral . -
- ‘does not materially affect the octanerating of the fuel.
_Apy. major improvement in ‘octane rating of the syn- - .-
. thetic gasoline, therefore, requires ilmprovement in the =~
‘. rating of. the hydrocarbons:present. In the case-of

" tion. The Perco catalytic desulfurization process was
investigated -in connection with this upgrading of ole-
finic, synthetic gasolines. . Briefly this process entails -

-“heated to T00°~800° F., and the superheatéd vapors.are
" passed through the catalyst:bed: at 30-50 Ib. pressure. . -
_The fiow rate is 1-3 vol. of gasoline per hour per vol.of * "
" catalyst; or approXimately 150450 bbl. of gasolineper *

' “ton of catalyst per day. The: results show. a consider-

- able improvement-in the octdne number up to a maxi- .~
mum in the temperature range 700°-750° F. at a con-
‘stant flow rate of 1.5 vol. gasoline per vol. of eatalyst
per hir. " Doubling the flow. rate and. increasing the
‘temperature.to 850° F. gives about the same octane im- -
it. It.is d that the jsomerization is- ’
. primarily a shift of the double bond rather than a
“ branching of the chain.’. Ymprovement was noted in

" ‘mer gasoline, the gum content; and the storage stabilitr.
- The oxygenated compounds. originally present in the
synthetic gasoline appear to be decomposed in passing
through the catalyst bed, as-is evident from the.com-
- position of the gas produced:in the treatment, . -

~ 1400, BENDRICES, S..B. Crystal Structure of Cemen-
tite: Ztschr. Krist. (in English), vol. 74, 1930, pp.
534-545 ; Chem, ‘Abs., vol.-24, 1930, p. §560. .= - -

." 'From data published by Westgren and Phragmen a -
complete structure determination”is made for FeC. -
The space group is ‘V16/h.. Atomic positions are 'de--

- “rived. , The structure is of the coordination type. -

.'See abs. 390, 836, . . ~

1401, Hesx, ‘H. J. [Inhibiting the Autoxidation-of .
Fats and:Oils.). - Seifensieder-Ztg,, vol. 64, 1937, p...

942 ; Chem. Abs., vol. 82, 1938, p. 1961,




