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thetic fuels from coal is reviewed‘ ‘ . ‘
€ 0 and the igui |
e AL e e e et P Pt g e LGRS T o e T
ared with that i ces Chen. Ser. No, 3, 195 - 50 Chem 1709, - 7
N that in hydro- Abs., vol. 45, 1951, p. 10,538, P 1503 Chem, "‘1‘01:3811?318):3:2 lc?(’n?t[:lins a review of the literature up to

tober 1946, a report of Bureau of Mines research on
the effect of preparation, reduction, apd induction pro-
edures on the activity of the catalysts and a correla-
--¢jon of the _physical properties of the catalysts with
their activity.  The paper also includes data on the
X-ray diftraction patterns, the magnetic susceptibility,
the surface area, and the porosity of the catalysts.
298, Stosser, E. Oxidation of Parafing. Oil Gas
. Jour., vol, 44, 1945, No. 11, .pp. 130, 132, 134, 137,.
139; No. 15, pp. 145, 147, 145, 151; No. 17, pp. 69,

genation of coal, is due to the inherent) (2
- : 4l =
gé:cxty of the chemistry involved in thi geclﬁ?xl;lisslﬁs
toucerm(;:g CO. In addition to the dearth of labora-
efiz t:im experimental-plant research on coal hydro-
gﬁmﬁon, tj::he meager knowledge of the chemical con-
stin hoclll .o" coal and of the mechanism of its pyrolysis
ment of new. Drocosses. For. this. reason,  emphacis
. Xoi  this reason
g:luig be p)aqed on the acquisition of basie iﬁfg?gggils N
e chemistry and physics of coal. - In synthesizing 3293a,

. Desirability of long-range develo; "
esirabil; pment wor. -
:::lﬁihg hlqmd fuel processes is discussed. °'fv§;§nbm' 2
”ns%cat_ and engineering problems involved in aste ™

;etorfgx :ox;,f cgﬁl shhyn(}rogengtioné'hydrogenation of %’81
g i e, and refining o 1 i o
presented. Bnef mention is made ogf rei:es;ﬂqllz?hgxf}dtgre
gxperxments in hydrocarbonization of coal in a fluid o
ed at H: pressures of 1,000 p. s. i. or less, 37 refs lzed

[Liquid Fuels From Coal and ¢

liquid fuels from coal b; i
- y way of synthesis gas, about Shale.] Ri Mednon -
60-70% of the co! i gas, abou iv. combustibili, vol. 6, 1952
tho Siatvnsis ga:ti tgté lft.he%ﬁ%goﬁelap?ggctegﬁeﬂ Jour. Tnst, Petrol,, vol. 38, 1952, p. 397 & 139_163:, : 70, 13, T4, T1. )
conversion of this mixture of Ha A . .. See abs, 42a, 43, 50, 98, 64’ : Major steps in the oxidation of parafin waxes to
- and CO is necessary if 1370, 2035, 2102, 2103a, 3090, 3654, 3’658:"’ 848, 1282, i form fatty acidts anid other oxygenated products are
presented together with the various theories of the

- the process is to be industrially successful. 2 methods

to accomplish this are bein i i 8204 § ‘ £,
g studied: Th - Storcx, H. H., anp GoL . L
e internally 1 ' DEN, P. L. Preparation o sequence of steps-in the oxidation process. Also dis-

of Pure Methane From N ¢
atural Gas. Jour. Am, . cussed are the possibilities of synthetic fatty acids

cooled, fixed-catalyst-bed process, in whi
mic heat is r b , in which the exother- n
culntioat 1: removed eﬂicxen!;ly and rapidly by the cir- Chem: Soc., vol. 54,1932, p. 4662; Chem. Abs., vol. 27, idati 3 i
of "raurx‘l t‘l)r ’é iﬂfltlgely nonvolatile oil through the bed 1933, p. 589, » VOL 27, produced- by oxidation of paraffin in the light of the
i atalyst; ‘ Higher hydx , : L WaxX
ess, in'which ggw'd:rne% tc'l;ja(l)sl'ls-if'}tqust-alurry proc- b H‘afl?l ‘lr;s"drocarbons are removed from natural gag ‘ 3 g?g&p :ﬁé‘ﬁ;&ﬁi‘fﬁ?ﬁi asv;xixltglbelse};n tggnzli:(lif;n‘tvi%;
’ g}i tg;‘ll;:t{ls nonvolatile under operatisn;ucs(}):;i%?éln;naﬁg : cgafﬂ;s ng it through a layér of active coconut char- also is giver to the closely related products and inter-
S esis gas'is bubbled through thi son.. ' 8295, . : i S L mediates of. -the ‘paraffin oxidation reaction, 'for-
The 20 method is less efficient than the 1?;?‘35&653?& 32zg-, STZRGF, H. H., aNp Pivger, I I. Preparation example, aleohols, aldehydes, ketones, and wax asters.
;:opvers_mn of-CO is only about 25-5056 of that ob- G ?“S \ctive Cobalt—Copper Catalyst for the Wate The mechanisin of the oxidation is still a matter of.
ained in the 1st method. - It does, however, have the | as Shift Reaction. Ind. Eng. Chem., vel. 29, 193" . diseussion, the simplest reaction being as follows:
;  have the . 715; Chem. Abs,, vol. 81, 1637, p. 8971, | . (1) R-CHs-CHeCHat-O:> R CHa CH CHLOH >

advantage of the possible conti
1 inuous removal of S
Z[éﬁ:t‘:.actz;(tlalgft fa.pdhthetcontinuous introduction g%tiley;-
- s fresh. catalyst. As regards the -direct:
-hiydrogenation. of coal, a ba e raes hd 7
; 4 ) . sieally, new approach
a radical departure from theé AN o
) arture from- the conventional Bergius
‘ process is under investigation. ' It is base fhe rapid .
o eSS ig d 5 . It yased on the rapid
- “conversion, of coal to distillable oil, gas, anc .
; sion, of coal B as, and-cok
ixilgltézssrggenll)fg;surelqnd relatively hiéhgtémper;tﬁot:;: a;, -
< tch coal as is required for hydrogenation is -
Baased thm_)ugh the. reactor; about 14 yof:tTgs litsmgofit
erted to oil and gas and the remainder to coke which

If-a mixture of CoCO; and 5-25 )
£ N 5-259% of CuO i
;ggxod}lyl ()((;E :ébout 3 min.). from ch.;m' te:gge;it?xiztig
=1, ., -4 ~sintered, “pumicélike mas: -
ules is obtained, which has exeell o
s I ined, has ent mechanica
: ‘eraxea.:md, is a‘f"ery.achve,catalysbwhenlprlogggllt !
L ‘S‘?ds-ceifll;:x;tl' nsubs:(&entl_\' protected from § poisoning.
«. Slower:heating of the mixture results in'a powd ot i
inferior quality.” A mixture of w o
ity." A mixtu Fater gas w
. gﬁ .btem.n was. passed through this cntaelyst aii::hsfaf%
verted o ofl and ¢ ‘ ’l?liemo}‘?' thnn_lOO hr. without impairing the activity.
e o steam and power ' production. . This or original water gas contained abou 2%
gl;_‘es p@’;snble the appearance in the oil and gas of the = CO; and-small amounts of CO;, N: \'.‘Ht GaSIZf g y -’31617"
- from that half of the coal feed-converted1o average analysis of the gas after. e Y X
. . has been found possible to te ertedio coke. It ° ment was 73.5% a5 G0, 18195 GO mitr e
o ‘ o Tennte the B b vk was 73.8% H., 0.3% CO, 18.7% ¢ B
under pioper operating conditi e - by water gas = . remainder- N. and CH o qetivity e e
tutes about 50% of the.total ‘0}:15.‘,81:1?8, H. consti-, ' is destroyed -r‘{ idl b"k oAt TS e atalyet <
this is an important considél-'.lcf)b of the: liquid fuels,. . . egsily e apldy by contactwith S componds but -
X! port: ; ation. TUse of byproduet = Cosi can-be regenerated to its original propet
hydrocarbon :gases, ‘which, when reacted. with steam, - :;;‘;mg t0900° C. in n stream of air, . - prep e l.)y 0
- '3296. StorcH, H: H.. GoLUysIc, .N., -AND ANDERSON, .

gifegn gx‘nixtur,e of CO: and Hs' also save in:the cost.
' H.. e T SR SRR T R Bed The: Fiseher-Trops [
e e B lhe, Bis -‘Tropseh and Relat %
Totin Witey & Sons, New York 1051, 610 g

‘ | Y.
. R-CH:"CH:C,

. 40> R-CHxCH:-COOH;

(2) R-OH: CH:-CH:-0>R -(H.-CHOH CHy0>
.+ R:CHz( Q-CH=+OA_»->RV-,,C‘H=-CO_-_COQH.Hy:~«‘ S
t is not as simple &

acid. and peroxides -are’ always formed. One theory

¢ postulates that our C-H bond is split and unsaturated
£ . compounds are formed, which subsequently oxidize;.
another proposes the free radical mechanism whereby
the attack takes place through rupturé of a C-C bond ;
by. the peroxidation” mechanism, peroxides are flways
formed at the start and reach a maximum after 2-3 hr,, |
after which they decrease rapidly and acid formation~
takes place; by the hydroxylation theory; alcohols are
formed s the 1st step in the sequence : Hydrocarbon—"
- alcohol—glycol—aldehyde—acid—carbon dioxide, the proc-.

3291. " Fischer-Tropseh A P
N e ! psch and-Related  Proc -
.for Synthesis of Hydrocarbons i (- Processes ' .. } :
: 3 M <l S rdrog i ) » Much ‘cmrrent interest: has s : o . Ao bine e rhons. Wi
Carbon-Monos carbons by Hydrogenation of . . .0 10 CHETS! interest: has ‘beén- aro slowly, but, by. preheating’ the hydrocarbons with
xide. -Advances id Catalysis, Aeademic - Fischei~Tropsch process—a - process - thlzﬁ-eqwg{ H:ﬁ, alkali mang'nnntes,tos%’gl);%?o‘ ,11:3?1' 1se\'eral' hr.‘,,o.\'id}z:; ’
| ; - tion proceeds - well at 807~ . he longer the straight’

: doubtedly benefit our fuel econ R 1
, : : ' pubtedty conomy whe
veg;‘;lli‘;f: ofTiztllxi lf%olig)r‘é }xl:égm ilé(gms are discussed: De- glelfl‘;:}:‘le;} l}flfteg known and moreyproﬁ?albtlse.t ec:l(\tgol;))oggy‘ -
thereof, such as Lurgi, L G r}:("cess and moditications - - tha pres 1t time s Sltiamters this e e e
reof, » vgi, L Go benindustrie, Ao .. the present time; ultimately this v i
faiined outiists et ar 1strie, A-G., process may play tely.this versatile and flesible
 Auidized ; xe “processes, sueh as Syool, ! ay play a major role.in-the utilizati of
o k‘iﬁ‘éf&ssynagﬁes;;{cﬁ?&?‘ﬁf}eﬂﬂfﬁ%ementgf c tgorma.' - g‘;a ,ffelv;re?og;[ensée “Written primarily. for che%lisfs B
3 KIDELICS - Ted ! anisms, . 91 refs. - orvsimilar o ks I1n the Fischer—T h
8292, ~—". Revie : By ... .;-orsimilar process development, this book, i Tain,
o fyntheéis, e Liq'ui(‘l‘{ 1(;5 gféoﬁ?gﬁwnfﬁﬁf& flor isf 'cgh'céi'ned' with act%lgzﬁer%t\tigx,sbg?xlz %l%\gggpmgggé .
L parests of Liquid Tuels by & ge! : ar~. 1 of this and related syntlieses, S
o a0 Chle nl;:u:b?igrles;s vol. -14 No. 6, " . process—one of the mgstt-;gts::fft a’fllng Fischer-Tropsch ™
, 480; . AbS.; vol. 42, 1948; p. 5200. . tific_and industrial -development” ofncés(')ix;etali:ilz?;t

‘Brief review of -the. e: ik i P 1 i ’
arly work of Fischer and his synthesizes liquid aliphatic hydrocarbons, alcohols, B of a6, Tk { -
' 3 of groups 5 and 6. Lere i$ an optinmum temperature

- chajn of C atoms contained in organic molecules, the:
“less difficulty is encountered in their oxidation. Oxida-
‘tion also is preceded by .an induction period, after
- which the reaction is more ra
shortens the oxidation .period’ by eliminating the ip-.

. Press, Inc., New York, 1948, vol. I, pp. 115-156.

- present. in the :original’ material, and prodiueing - pro-

Catalytic’ material from a few’

associates is followed by a m ot < " >
¥ ore detailed discussion of - fotty acids, ketones and aldehydes by. hydrogenation 3 ) - :
F ¢ : $ . range, which varies with the materials used and the

process devel - § .
velopment work in Germany and the United . ©f CO.. The basic chemistry; industrial operations. - -

States since about 193 ient’ )
S. The salient features of all. ~ and the result of catalyst testing and pilot plant de- results desived. For maximum yields of alcohols or

-~ high-molecular weight fatty acids the oxidation tem-

_Dprocesses are collected.in a si 13 g s
fate comparisons of op elra?i ::n;gelg ;gl;)’lﬁ,u io as to f}lcxh— - I‘B elopments by industrial laboratories and. by the 3 t
space-time yields, product distrib e es, pressures, - ureaw of -Mines are presented together with a dis- - - §F" perature is kept 110°—140° at a pressure of 60-150
quirements.” Alse describes reln‘.}: t& ion, and ‘steel re-- cussion of theoretical and applied contact catalysis % p.s.i. A typical analysis-of a Fischer-Tropsch slack
. ed processes, such as synthesis ‘mechanism, -kineties, and thermodynamlcs: e {* wax used for oxidation is: = R
B CieHas to CuHy 2749 ; CHis t0 CuHae 28.6%; .

- the Synol, Ox Nowtad

.. cussion of ﬁggglg&%gfgguég%xeS:ylxlmttllllisﬁs' Some dis- - '3287. Stomcw, H. H., Axpensoy, R. B.; Horer, L. J. E»
of the problem of C deposition on Fe cifﬂ’;;’{’:ss and. S Hawke C. 0. AxpERsox, H. C.,. AXD SRt R CuHu to CuHy 31%;  CuHa to Culli 13.3%.
: T S ~.“S’Tmh7ti9 Tiquid. Fuels F“’m‘Eydm'a'enu,.tionhqf"’m . l‘BiSii‘agrdphy'bf14‘5?ﬁr'efs‘;.-4 -
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PSR . . S0, artifieially prepared catalysts examined. -
s this, liowever, since H.O, formic. y preparec ¢f Rk :

- ess repeating itself quitil the tinal degradation products
are CO:-and.H:0{ Below' 100°, C., oxidation proceeds -

pid. The use ofcatalysts
duction period, -destroying anti-osygens or. inhibitoxs ~
. oxidants,. which direct. the, course of the. oxidation:.-
2 few thousdndths up. to.8%; ::
by weight of the 'Initial. matérial is ‘generally used.

*Suitable catalysts are carboxylic acid-salts, especially.
- those of higher fatty acids, and oxides of theé metals

3999, STraba, M. ([Catalysts in the Synthesis of All- |
phatic Alcohols: Their Behavior and the Relation |
Between Their Composition and Activity.] Giorn.
chim. ind. applicata, vol. 14, 1932, pp. 601-607;

British Chem. Abs., 1933, B, p. 259; Chem. Abs., vol.
27, 1033, p. 2131
It has already been shown in the previous papers

that K salts of aliphatic acids catalyze the synthesis of

aleohols from CO: and H. The results make it seem

probable that the presence of the K salt of the particu-

lar alcohol desired would accelerate the formation of

this aleohol. As catalysts, HCO:K, AcOEK,  BEtCO:K,

PrCO:K, and BuCO:K were used.. HCO:E. and AcOK

have the highest catalytic powers. Analysis of the

catalyst after it has been in use for some. time shows a ’

composition tending to become the same regardless of )

which salt was used to start. The catalytic action is

(fletermined by the % of K:O present rather than its
orm. .

3300. . -[Influence of the Catalyst Used on the

Purity of the Methyl Aleohol Produced Synthetically
From Water Gas.] Giorn. chim. ind, applicata, vol.
15, 1033, pp. 168-176: Chem. Zentralb.,, 1933, II, p.
278 ; Chem. Abs., vol. 27, 1038, p. 4632. - : :

. Systematic study of the action of various catalysts,

which have been suggested or patented for the prepara-

tion of MeOH, including Zn0 obtained by varions chem-
ical means, ZnQ and Cr:0: in various proportions,

Zn0-AL0s, Zn0-Mg0, Zn0-MnO, Zn0-Cr:0-Fe:0s, and

smithsonite fromvarious sources. The: smithsonites

give the best results, the MeOH being more - tiearly pure;

. _higher .acids, aldehydes, and ketones are ~present in

minute amounts, no “higher alcohols ‘are present; and- - o
‘the ‘amountof hydrocarbon formed is- low, Smith-
- sonites also retain their activity much better.than the

3301, <o “[Farty “A¢ids Formed Along. With the.
Aliphatie - Alcohols  in .Syntheses Under: Pressure
From Carbon Monoxide -and Hydrogen.] Giorn.
chim. ind: applicata, vol.'16. 1934, pp. 62-70; British
Chem. Abs., 1934. B, p. 616; Chem.. Abs., vol. 28, 1934,

p. 5042 T : e

_ In the acid portion of the product formed during the

.. synthesis of alcohols from CO and H. under pressure,
.the  following -were identified: Normal -acids, from
formic to heptylic; isobutyric, isovaleric, isocaproic
anil isoheptylic; several acids with o side’chain at the

aC( meth§lethylacetic, methylpl'op,i']acetic,( and meth-- -

“ ylbutylneetic acids). The molecular weight of the high: .~~~
fioiling fraction indicates that acids. containing 1416
C atoms ave-present. The faet that niost of the acids
formed correspond fo the aleohol also-formed. in this -
reaction tends to' confirm the .theory that the higher -
aleohols are derived by the reduetipn of the corréspond-
ing aeid, that is. EtCO.H-+2H.»EtCH:0H+-H:O.. -

: - Sec abs. 2398, 2399, 2400:.

“ STRAUSER, Wi A~ See abs, 3182, s o
3302, STRAUSS, R. . [Fatty Acids by Oxidation. of Hy-
. drocarbons.] - Fette u. Seifen, No. 10; 1936, p. 200;:
. Petrol. Refiner, vol. 24, No. 2, 1945, pp- 73-76, 117-120,

Review  of! processes ‘that lend themselves:to com- -
mereial operation for the production of synthetic fatty.. "
< geids derived from liquid'orsolid hydroearbon material.

. .30 refs. o o T
3303, StoEveNs; J, L., AND Cross, A.-C..i3Motor Spirit

Trom Coal. Nature, vol. 141, 1938, pp. 812-814,

1058-1039 ; Chem. Abs,, vol. 33, 1939,.p. 3110. .

' Reviews hydrogenation, conl-oil distillation, and syn--
thesis methods. of production. : D .
3304, STRICELAND-CONSTABLE," R. F. ‘Synthesis of

. % Methane From Carbon Monoxside and-Hydrogen on”

a Nickel Catalyst. Study of the Mechanism of Re-
“Researcli Board. Commun.: 463 Gas:
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World, vol. 130, 1949, pp. 620-631; Chem. Abs., vol. - 3306, StersmECK; Q. R,
29; 1545, or Cheny: Abs., vol.. -
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3\09 ) Sﬁrjg.xv#*} F W ’ Fuel-Ssntﬁesis Bybrbdﬁéﬁé As Fuel Processes May Be Future Source of Utility Gas. - L : w

e , , 71, No. 1, 1949, pp. 19-21; Am..
HoLoey, J. H., RoCKEN#ACK T, . . Sourcé of Chemicals. - Chem. Eng: ngfes,vaVOL 2333, . égls: g::dgogign{g%} ‘i;o’l.N :gl,j’.l\'o'. 7—18‘.)%-949, pp: 18-
43,1949, . 76 L - - B Conomvem, J. B, {sp Semtavr, I, D. Pilot.pracs No. 12, 1947, pp. 13-17; Br_itl:;l A‘i’swl 1343’13;)11;?&5 by 20,24 .o o oo T 2
It has been shown that a. catalyst known as J14 * .- Gasification of Pulverized Coal With. Oxygen i act that the synthetic chemical develo e ; . American Gas Assoclation
--madefrom a mixture of 3 parts hydryatted AL(NOy);and *-  Highly Superheated Steam. Bureau of Mineg R‘é{,‘& . ;}n o the Hydrocol. process will have upon Qrgan‘g Faper Rfﬁse’i%i% ’-ltfrthl:eer‘:s?ﬁal gas from both the -
1 part hydrated Ni(NOs): on china clay is much better .  Of Investigations 4733, 1950, 41 DD-; Bib. of Tecp chemical ‘production is, presented, and the estimated - mei Ln%' o eiation"proceSS and the Fischer-Tropsch is
than a pure Ni catalyst for the synthesis of CHz. In.. Repts,, vol. 15, 1951 p. 431 PB 101,855 ; Proe. Am. Gag. roduction from a probable 10 Hydrocol plants:is’com: ~ coa e e pert tise as-a city gas. - In the former.,.
either case, the catalyst is precipitated by Na.CO; and Assoe., 1950, pp. 501~-563. Lo A " ared with U. 8. prodnction. The factis thatﬂ;;e thaI{“ . /f::;teu ﬂ?e gﬁyggas produced in the normal operation of
redaced in H.. Reduction starts at-350° and is com= Pilot-plant data are reported for 31 runs on the gas; ;welght -of the chémicals from Hydrocol operation on'. - case, vill am
Dleted at 450°." If, after such a treatment, a synthesis .’ " p

) fication of 909% through 200-mesh of & strongl. i
reaction is carried out at 250° with an H::COratio of ' Do g od osin

) ‘this scale is more than 35 the sveight of the present a2 10,000-bbl.-per-day plant will amount to about 390,000
: i e

; ing value of 1,065 B. tiuw. . . . .
.. Sewickley-bed coal with O: and with superheatod stéamg 03 roduction ‘of these chemicals. Furthermore, the ggg‘.}“. cu.rfg-up efrt hr;r‘,;"f}}aie" i&l?se?;as 'ga\-ailablé for: city gas o
8:1, it is found ‘that equal volumes of FH.0 and CH, | o 8 temperature ranges 2,700°-3,400° ¥., 1,600°-2 000° olume of products from 10- plants would be o p:ngun;pﬁ&n the hydrocarbon steam-reforming section g |
are not produced in -accordance . vwith the equation: B ang 230°-250° F.-at feed rates of 200-450'1b. pe’r hr. ibly greater:than the present production of coal tar or - , .
. 8H.+CO-CH,+-H,0, but that no water vapor is present ; :

PPt " i i the eonl gasifica-
Average requirements per 1,000 std. cu. 1t of CO4H, which a large part of the organic chgmwal industry is-  would be eliminated, and the size of g
in the gas phase, it being retained on-the Al oxide . pr - ] . ; L g B : S R

Dpart of the catalyst and not by the Ni. It'is not known, :

produced are:
Whether this retention of H.0 by the AlO, affects the - :

synthesis reaction or mot, but it is possible that this - iy Sﬁe"tm WTEE*‘—“?' Coal, 1. {03 std. cu. ft, Stedm; 1b.
" sorption of H.O forms an integral part of-the main - R PR NS R I
. . .syuathesis reactions, and this may partly aceount. for ™ :... 7 e N N R
".'the great aetivity.of the Al-containing eatalyst.: The =+ * =7 - o904l 333" . 171 C8L1
- general features of ‘the. synthesis’ reaction " are Coe 1,899 037,81 - 326 4.5
Interpreted. Lo o Ll e L 288 42,31 T304 1 900y
3305. StROMEBECK, G. R. . Use-of Oxygen in Production - - L - L : : L

of Synthesis Gas, Chem. and Eng. News, vol: 28,"
1930, p a9 o T SRRt
. . Paper presented at the' chemical cdnference. of the
~'American Gas Association) Operation of o Buréaun of

Mines :pilot plant in Morgantown, W, Va.,. is: deseribed

In general, the 'p:ilotvpl‘nht ‘petfortied Very wall
tinuous operation ‘was-possible, the. runs being termi-

-, -1 which fluidized. 200-mesh-coal had been gasified at
- efficiencies of up to 8§% of the C converted.. The proc
€3S was run continuously. on. strongly coking coal at
-~ Peed rates of 200—150 1b, of coal per hy, at témperatures:
of ‘about”240°, 1,800°, and3,000° ¥.: “The O, consnmp- '
“ tion was lowest in _the‘high—_temp'Emtnre runs, requiring

only .about 170 cu:xfE, per: 1,000 cu.” £t 'of -CO"and Ha
produced: ‘It is’ believed  that this Is. 'the lowest O,
- consuniption ever reported for a-continyous' synthesis
g5 brocess. . Coal consumption was Teported as lowest -
*in.the hottest runs also. being only about 34 Ib. per
- 1,000 ew. ft. of produet, but steam consumption at 811b. |
 per 1,000-cu. ft,.was. more than 2.5 times that for. the
.- lowest temperature and thé. % of.C gasified was'down
- to 83%. "‘,,T!xe~pr:pcess,}i‘s}thpnghq-:to" . le” ¢
commercial production “of Syothesis gas,, pirticularly.
“ since’ additional ‘work Indicated that fhe ratio, H:: CO

ould be adjusted within flimitjs‘,“und the' type of conl is
o0t “critical’ to- the “performance’ of th
~permitting purchase ‘of fuel on heat ‘e

the ‘process could furnish low-cost.synthesistgason'a
comniercial scale;” The % ‘gasification of the coal was
very satisfactory, “Average JoC gasified was 88.9, 89.9,
and. 85.2"in’ the high-; medinni-, and low-temperature
steam runs, respectively, The'_0=J:equirenienbperfl»,ooo
St cul £t of CO-LH, uced'in the high-temperature
steam. runs. was: low - than: for -any other coutinuous:
process known.. Correlations .are. presented, on, steam
deconiposition;. O. requived-per 1,000 cu. ft.-of CO4-H.
in the make. gas; 9. CO., and:Ha: .CO ratio in- the make
usé in“supér-

£as. : Refractory. materials. suitable. for,

beeii. ‘found'toA be avdilablerat a reasonable cost. . A;
sparatus is: deseribed ‘with, the aid of flow diagrams

See.abs: 2448,

) aving the preseht:
ue,-specific gravity, and com-:
mplex. secondary " processing,
t electrolytic.O: and H in place
4 plant is described, )
TUHLPFARRER, <
<-drocarbonis:] i

Aug. 26,1940,

¢ In"a& -paper. read-at’the Anderican ‘Gas.As ociati
~meeting in May 1952, a.report, was made of the progres
--in .the ‘development; at the:Buréau of “Mines -experi-,
-v mental plant; Morgantosn, “W. Vi, of the direct Coal "
- gasification. process: : “The plant:is. designed ‘to’ gasify
. coal dust entrained in; >-and steam at pressures up to:’
450 p.'8. L g, . Test'runs on pulverized vicKley-bed
coal.at pressures of:100, 250 and 300 p. g X
in surprisiegly large throughputs,’- Materigl Tequir
ments have been low-per 1,000 ££3 of CO and H: pro
duced. -At£300 p.s. i. g. gasifier pressure, over.300 1b. of
~~coal per hr.'per £t.% of gasifiet volime haye been gas
fied. “The material requirements. at- thés‘etthi'oughputs‘
. were about 840 £t O, and 35 Ib. of coal per 1,000 £t.%
0f.CO and H., and with comparatively small ‘heat losses
per 1b. ‘of fuel.” ‘The Drocess. promises -an- excellen
-.Source -of synthesis gds. :Generation: of 'the gas under’
* pressure-: greatly -lowers ‘its cost by cutting the .zas”
volumes' to' be compressed by only. the O; needs”
t0 be compressed.- : I S

CHyi and C: hydrocarbons is to-be avoided. - In the ap:

paratus described, natural and S¥othetie” Al “hydrosils

icates were tested -as-catalysts and “compared. " Best:.

results were obtained ‘with those of. ALO:—t 510 comn

posttioni. ' For. the production of large. amounts of umr

Saturated hydrocarbons, ‘the catalysts ‘must contain de:

hydrogenating additions sSuck as Cr and B oxides. ;L
ingram, 12 tablés, : Lo

Qo ™
mated voluntarily.. The performance data indicate that .

heating ' steam' to the range of:2,700°-3,100° ¥ have.’

i i B int that it
- . tion section would be increased to such a point :
o ! [Attempts to Cht ope o ] n equivalent amount of H.. = With coal
. . . ties - - could produce an eq £s byt
310. SUsTMANN, H. [Attempts to Chunge Properties - " at $3.36 per fon, the actual cost of the city:gas wi .
’ gas] . ! 2000 Atmos- . ¢ ! . i he gas from the -
. of 'Kogasin by’ Compression ,up toyly, 2505 - .Dbe $0.44 per 3L B. t. u.. The value of the gas ’
pheres.] Bremnstol ohem., Yol 2 1}940' E[I))s 2?3_)—1“5305’ - yFisséllef-T;'opsch process ‘r_oughly will .equalll t}:ltit ozgcgg(; o
Chem. Zentralb., 1941, I, p. SaJ Chem. Abs., - 99 ‘ered from coalrhydrogenatlﬁn. alsfsmﬁugét eat'o 00 i’i‘o‘
B T . R - . ; ic liquid fuels. wer: . -
‘1;9%1, p.t?fc?4produée lilbricatingoil by polymerizing l;bl.egegﬁ%asghﬁ s"%n;ah%técthiqs is suitable for-city gas,
ssatueiied bdrocarbous in Kogusin 1)Uy aoplying 710,000,000 cu. £t. per day would be available, or about -
{ pressure. A" (1) ‘*‘,fractiqn‘,,(b"50"—2‘095()]01)1; a g'b;h;n:.’_ " 90%. of the total manufactured gas production of ‘thei’ R
0 e, er et S0t L5 ne. aud the Shange jn - entire United States in 1944, . e
# was noted Ig%;;:gﬁﬁ‘?: re-soﬁlts'.;vere bbtaiued.’, B 33;’2, Sz&zﬂﬁg{:};ﬁ{éiyEvlé‘lm-:;lgggglengss)igrmg 9851,
. i S i ibes are suggested as likely to - -~ * ] rzeglad chaniczny;, vol- 2, PR BBk
. Teid more pretise @ o . O ~ . .Ch teristics 6 1 trends in variots countries; -
i s - K - .Charaecteristics of actual trends us 1 5
eldyms%:‘czi‘:g;f?}g“ See abs. 24! “with special régard:to polymerization of gases obtained: .
SWrkt; A, H | Sep abs. 622..

by eracking, coal hydrogenation; Fischer-Tropsch 'syn--
3 thesis, and from 3 ~ :
'3311.. Syaronns; F. L; LAUGHREY; P. ) 2. and 1
‘BATOHELBER; H: R,

-

water gas are given,’
¢ abs:-2447:

‘h'pressdresrrs);sl .
i oA s . ‘. Fe-{—"%AC -2,
- iTamary; H. Sec abs, 1907, 190 ;1910}’1911;191‘ ' ; § o
1913, 1914, 1927,1928, 1929, 1830.. " ...

'i‘AGr;ANG. L. Seejhbs. 2242, - :

TAEARS, H, IsgBasHT, T;; and Kopairs, § Prepi
ration of. Isobutanol From ang
= gpins

bled, " The: Ctl\'ity‘Of'\,:t;hé;cﬂ[ill.\'st”; Ling
n Kopaya, 8. dﬁ’* press “'moré: rapidly, .than unde
Carbion Monoxid _phéricipres ‘At /pressures of.
ntheses in .Lon,

' 5 S,
‘IsHIBASHI, T, Preparation of Ifob o]
- bon Monox'ide and Hydrogen.: II. -Copper-Cl
“Oxide Qatalyst.'

5, suppli binding,
9

- The'bes yieglr
T of 1 ras: i vith 70 ‘gin. K«COs
37%)- of is0- Wwas ol d with . :
er; 7100 “gm.” Cu-+Cr..: Higher: yiélds” of total rea
groduc't:, :ve're obta vith ¥ O.:than . with- K.CO.
but ‘the t.

. b e o2 ; v - -
‘Brief review of some-of the earlier work.’The same.
Sperimental ‘methods sed- the .previous




. concentration of the gas increases at constant tempera-

. 100°-200°,

. saturated, ar omutlc, and naphthenie hydiocarbons, and-

i accordmﬂ' to the cntnlyst used.. Among the dxfferent

432

gave poorer yields. With 248 gm. KMo:0x, only cm

was recovered.

3317. - _ Preparation of Isobutanol From Carbon
Monoxide and Hydrogen. XIV. Results of Syntheses
in Long Runs. Jour. Soc. Chem. Ind. (Japan), vel
45, suppl. binding, 1942, pp. 91-92; Chem. Abs,, vol.

__ 45,1951, p..2849.

Catalyst of Cu 1, Cr 4, and KzCO: r parts was heated
at 490° and the gases passed over it at a pressure of
180 kg. per 3 cm.” at the rate of 200 1. per hr. At the |
start, 44 ec. fluid per m.? gas was obtained and at the
end of 48 hr,, only 19 ce. The concentration of iso- .
BuOH. fell from 37 to 30% in 10 hr. and to 249 of the
product in 100 hr. The concentration of MeOH in-
creased with time. The products contained about 10%
C: 0 compounds with a ratio of aldehydes to Letoues

- of 4:1, and 12-169 hydrocarbons.
Tagacr, H. See abs. 1485. teoat

3818, Taxamaser, G. Equilibrium Between Austenite ° PrOPer freatment.
and the. Carbon Oxides.’ Sci, Repts. Tohoku Imp. = , # - < See abs. 2017; 2018,
Uniy., vol. 15, 1926, pp. 157~175 ; Chem, Abs., vol. 20, Taxezaxr, Y. See abs. 1894.
1926, p. 2810. o TaxrreucHI, K. See abs. 1910,
As the temperature rises, the C content of the austen- 3322. TAadxdeaxNy, G. [ Transformation of Cementxte at

ite in equilibrium with a given mixture of CO and CO: 210°.] Stahl u. Bisen, vol. £2, 1922, pp. 772-775;

decr;atll:es. andt lfhe co concgntmtwn in the gas in’ Chem. Abs,, vol. 18, 1922, p. 3847.

equilibrium with austenite of constant C content, or Lack of linear change of properties in steel with

with austenite and cementite, increases. As the CO'  pontent raises the question whether primary cementit(é

~ and pearlitic cementite are the same kind of crystalg, °
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fractions ‘of Kogasin oil, that which distilleq at i
highest temperature gave a product containing th:
largest amount of cyelic hydrocarbons.

3321, . Destructive Hydrogenation of §
Petroleum. II. Effect of Reaction Couy(;té‘:ﬂc
Jour. Soe. Chem. Ind. (Tagan), vol. 46, 1043, . 6;;_
 662; Chem. Abs., vol. 43, 1949, p. 2415, A
Similar eXperiment was carried out b usin

Mn(PO.): on kieselguhr as a catalyst audy varyligmt);:%

initial pressure of H:, reaction temperature, and time

. > to find the optimum conditions for obtaining gasolj_ue

” of high octane no. Higher temperatures and lesg H,

or a longer reaction time at a lower temperature yieldeq .

a high-octane gasoline. By treating a fraction, boilin;

200°-300°, with 2.55% H, under it atm. initial preg.-

sure 3 min. at 500°, gasoline having an octane no. of

75.4 was obtained. Gasolme havmg a high octane ng,

can be cbtained from oil rich In normal paraffing by

. ture, the C content of austenite in equiilibrium with it
increases until free cementite appears. As the tem-
perature rises, the C content of austenite in ethbnum
with FeO decreases; and the CO concentration in the
gas in equilibrium with austenite and « Fe decreases,
while that in equilibrium with austenite and 1’eQ in-
creases. Cementation does not occeur when the CO -
concentration in the gas is less than that with which
austenite and « Fe are in equilibrium. By means of
cementation. in CO, the tempemtme of the A, pomt "
was determined to be 726°.

TAKAZAWA, T, See abs. 1918 1919 1920 1921

< 1922, 1923, 1924, 1925, 1926, - .

TaxeGaMI, ¥. See abs. 1904,

3319. Tu{m AL - Preparation of Raw Gas for Fischer -
Synthesis at Miike.. Jour. Fuel Soc. Japan, vol, 16,
1037, pp. 87-88; Chem. Abs., vol. 32, 1938, p. obO-L :
Satl:factory synthesis gas is obtumed by mixing

" water gas with coke-oven gas, which has béen sub:ected

. to- CH, cracking in a hlgh-tempemtme vertieql stove.

The heat requued for CH, eracking is provided by the -

waste gas resulting from the ancher process.

3320. TAREN. AKS, Y. Destructive Hy dlogenatxon of
Synthetie Petroleum, I. Effect of Catalyst. Jour.
Soc. Chem. Ind. (Japan), vol. 46, 1943, pp. 658-662;
.-Chem. Abs;, vol. 43, 1949,1) 2415, .. ’

) I\ognsm oil . (synthesized from 'CO and H. under"

pressure) was fractionated into:3 portions distilling at

200°-300°, ‘and - above 300", respectively.

Each poriion - ~was hydrogemted 3 min. in a rocking' .

autoclave at 480° by using 20%: Ni,0s, d00s;, MoSs, or

Mo (POs) s, with or without. kieselguhr as catalyst, and

H. under 35 atm. initial pressure to yield gasoline:

The effect of using various catalysts on the composition

of the product was studied. - The’ reaction yielded 53— :

67% oil containing 47-65%  gasoline, which was com-.

' posed of 5-9.5, 8.1-11.8, and 142265, respe(.tu ely, un-.

“point of the 2 kinds is studied and found to be the
same; the difference of the 2 kinds of cementite is,
accordm"ly, one of grain size. In the discussion this

" coneclusion is conhrmed as a result of X-ray analysis
of the 2 kinds of cementite.

3323, TadaNY, G, AND Baxper, G. [Heat Content
and Specitic v olume of Iron~Carbon Alloys.] Areh.
" Eisenhiittenw., vol. 7, 1934, pp. a:l—o7s Chem. Abs, .
“voli 28, 1934, p. 4336,
Literature on heat content, specific heat und specxﬁc
volume of Fe-C alloys aud their changes in melting is

structed showing dependence of heat content and-

v-solid solutions must. be considered, by their lattice

“are situated between the lattice points, “hlch are 0¢C:
cupied only by Fe atoms, whereby. the lattice is \ndened
“The specific -volume- of  Fe~C alloys 1,100°-1,630° ‘in-
creases” slightly with C content. Proasme has little
. intuence on the temperature of the pearlite transfor-
mation.

3324, TAMMANY. Gh. AND Ewie, K.
.the Knowledge Concerning’ Cementite.] Ztschr."
- anorg. Chem. vol. 167, 1027, pp‘. 380—100 Chem. Abs,,
“vol, 22; 11928, p.-870. . - .
Tempe uleuxagnetlzatxou culves of o} steels, mng
ing 0.15+3.9% '.C, indicate. an abiupt lowering -in mag-
. uetudblllty at-200°-220°. - This--lowering is propor

tent.: Lowering of the nm"nenmblllty during  the

© pearlitie trauafov.mutwn becomes less with inereasing
:.C content.  Since Fe;C loses its magnetic properties at

- 210°-sowe of it was heated to various- temperatures -
and temperatire:magnetization curves. were obtained.
After heating Fe,C for 5 hr. at 500°, the curves showed

- o noticenble -decrease at 210°.  This indicates that’
 after heating”at, 500°. for 5 _hr.;- Fe,C is completel¥
‘decomposed into Fe and.C. . The probable -effects’ of ©
dissolved gaseous impurities, and of including the FesC
in a strueture of ferrite (as in steel), upon the decom~

. position temperatuie of Fe,C are discussed. The heat -
of ‘transformation. of Fe:C (magnetxcﬂuonmugnetlc

thie: remaiuder - was ' saturated . hydroearbons. : With. - .
Ni:0: on kieselguhr, a. gasoline fraction coutamm"
mostly aromatic and naphthene hydrocarbons was ob— B
tained, although the total oil fraction yleld was small.

" MoS; and Mo: ( PO,): were sécond to Ni-O: in producing -

-the same result. - The effect of using a carrier varied

In order to answer this question the transformation

compiled. Diagrams of state in 3 dimensions are con- -
- specific volume on' C content and ‘temperature, The = §

_barameters, as embedded solid solutions; the C atoms..” . §

[Contribution to

‘tional to the C content and; therefme, to the Fe;C con- «

vanety) cannot exceed 00" enl per gm. Wxth a dila-"

tometer the inerease in volume at the temperature of
e ma-fnetxc transformation (200°-215°) was 0.0714
pam.? per Sm, of Fe;C. This change in volume shonld .
A toduce noticeable changes in the physical properties
,f steels and, also, in white cast Fe. A study of the
pffect of the addition of Si, Mn, Ti, Al, and B upon
¢ magnetic-transformation-temperature--was-under---
qken. Al and Ti were without effect. 5% Si has
hittle effect; 149 Silowers the transformation temper-
tare 100° ; '3% Mn lowers this tempemtnre 100° ; O 5%
EB lowers the temperature 200°.
_ Taraya, K. See abs, 1892, 1915, 1918, 1917,
1918, 1919, 1920 1921, 1922, 1923 1924 1925 1826, "
2196, 2197, 2200, 2201, 2202, 2203, 2204,

Tazsara, K, Tarsokr, Y., Kasar, K., axp TAge-
6AMI, ¥. Synthesis of Benzine From Carbon Monox-
jde and Hydrogen. LXVIII. Analysis of the Syn-
thetic Oil by Fractional Distillation. (2). See abs.
1904, Vi
: T.m.uu, Y. See abs. 1930.

Tary, W. H. See abs. 46, 51, 53c.

Tasumro, E. See abs. 1896, 1900, 1901, 1902.

TATARSEI, B. S. See abs. 3267.
3325. TATIEVSKAYS, E. P. [Effect of Water Vapor on
- the Rate of Reduction of Magnetite and Hematite by
Carbon Monoxide.] - Jour. Phys. Chem, (U. 8. 8. R.),
v013 1% 1940, pp 349—.306 Chein., Abs., vol. 36, 1942,
p. 3760. ;

‘the reduction of Fe;0, at 900°, and especially at 500°;
- the retardation.is more pronounced if the FeO. was
¢ already partly reduced. Reduction of Fe:0: is not
<affected by H:O at 500° or 900° unless Fe.0; is already
. partly réduced. H.O has no specific effect, it gives

apparent action is due to CO:.. CO: does not retard the
reduction of Fe,0: to FesOi The inhibition’ of the
reduction of Fe:O, can be accounted for by considering
thetcompetxtlon between CO :md CO for the magnente
surface. - .

. Sce abs. 567, 568. .
3326‘ Tu‘mssx\n‘.\ E. P.
of Carbon Dioxide on the Velocity of Reduction of
Magnetite and Hematite bv Carbon Monoxide.]
Phys. Cliem, (D S. R.)), vol. 13, 1939 pD.
'34 1040, p. 1254,

~900° and -at gas pressures of 0.02-0.20 mm. Hg are
_given. . The retarding effect of-CO. on the initial sfn"e
of reduction. of m.u.'netxte is considerable at 500° and
- negligible at 900° ;

-once formed, hematite behaves the same as ma"netxte.
7 8327 TamigvsKays, E, P., CHuFarov, G L.
. Toxov, V. K. . {Rates of Redu tion of Iron
Jour. Phys “Chem. (U
385-303; Cheni; Abs., ‘ol. 44 1950, p. $209. .
-Although. the equilibrinm pressure, | caleulated. of 0~
over I‘e-O: is much greater than over Fe:0, or FeO, all
3 oxides are reduced by H: at similar rates, showing.

that reduction is independent of dissociation and that

_ reduction, of FeO is not the slowest stage in the redue-
* tion of higher oxides.
. from N adsorptxou at —195

" M3 per. gin,. for Fe:0s FeOu -2nd FeO respec
. The owdes rere heated in H-the H.0 forme
frozen.out, and’ the rate v-of: re'lctlon ‘was caleulated
from the decredse in pressure p.- In 1 ‘experiment, v
first increased to a maximum at-10-30% reduction and
then' decreased again. When- the original p(p,) ‘was
200 mm. Hg, the maximum . of Fe:O; was about 7, 16,
37, and 95X10~* gm. O: per gm. Fi and minimum at
300" 400°,.450°; and 500°, respectiv ely the maximum
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--- cal.-per-mol.- - —

. 25-20% of H:0 vapor added to CO strongly retnrds .

CO: and H: with CO on Fe oxide catalysts, and its -

AND-CHUFAROV, Q. L. [Effect -

E\pernmental data over:the tempemtme range 460 ERENE
.02

CO: does not affect the initial reduc- -
i tlon of hematite, but after a Fe;0O; surface layer has -

S.’R.),.vol. 24,1950, pp‘ :

The surfuce area of the O\Id%s, .
0
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v of the other ondes ‘were, for example, 109 less. At
reductions below 109, v was proportional to p.*, and
the constant 7 was at 400° and 450° 0.68 and 0. 83 for
Fe:0,, 0.68 and 0.76 for F'e;0,, and 0.5 and 0.85 for
Fe0, when p. varied 0-320 mm. Hg. The apparent
energies of activation were 16,500, 13, 500 and 14,000

Tarsuky, I. See abs. 1893, 1904.
TaTUuKy, Y. See abs. 8313.

3328, Taussiq, J. H., Jr. Theoretical Advantages of

Low Air: Steam Ratios in Water-Gas Manufacture.
’ Gas Age, vol. 85, No, 12, 1940, pp. 31-33, 40; Chem.

Abs., vol. 34, 1840, p. 4886.

From the standpoint of generator fuel consumption,
the lowest air: steam ratio that can be used and still
supply enough heat for oil vaporization and fixing is
most eéconomical, because the lower ratios make cooler
fires and ‘promote the reaction; C-+2H,0=C0.+2H.,
and retard. the reaction: C-+CO.=2CO. The most

- economical point of operation may be found by plotting
the cost of steam against the air: steam ratio and the
cost of fuel against the air:steam ratio and selecting
‘the air:steam ratio at which the sum of the costs is
a minimum.

3329. Tavror, A. H. Sensitive Pressure Controller.

Fuel, vol. 29, 1950, pp. 262-264.

An instrument. for insuring close and relinble pres-.

. sure control in the Fischer-Tropsch synthesis is- de-

seribed. is also an .efficient oil-fog separator.

Graphs <how the sensitivity at gas flows up to 2,500

cu. ft. per hr. over a pressure range up to 60 atm,

Titustration.

See abs, 1333,

3330. Tavror, E. H. axp Tavror. H. S. Hydrogena-
tion of Ethane on Cobalt Catalysts. Jour. Am,
Chem. Soc.
vol.’33, 1039, p. 3755. :

Rate of hydrogenation of C;H,to CH, has been studied
‘over a Co-ThO~Cu-kieselgnhr ecatalyst and upon
‘4 Co-MgO catalysts, The results indicate that Co lies -
hetween Cu and Ni in its activity for this reaction.

_.The.rate is inhibited by H., but to a lesser extent than .

on Ni. The Co-MgO catalysts are markedly. more ac-
tive than the catalyst containing ThO..

3381, TAYLOR. G.'B., AND SPARKWEATHER, I-I Ww. Re-
duction: of. \[etal Oxides by Hydrogen.. ' Jour. Am.
Chem. Soc.. vol. 52, 1030, pp
vol, 24,1930, p. 3 3944, -
* Method is-deseribed f01 atnd\mv the rate of reduc-

tion of metal oxides at- tempelaturea below. 500°

which the volume ot H: consunmed is measured. The
oxides of Ni, Cu, Fe, and Zn were studied by this

method. " Fe.(); gels are reduced to ferroso-ferric oxide .

“iat 350° and to metallic Fe at 450°.  Ignited Fe,0s is.

‘not apprecjably .reduced at:330°% but goes to metal at

7450°. < Foteign metal interfaces with Fe,o, accelerate

- the reﬂuetan of Fe. AlLO; and’ Cr:O: gredtiy-retard

- the reduction of ferroso-ferric oxide.
the glow phenomenon in H: at fairly low temperatures
‘but mot in air or vacuum. The thermodynamics ‘of
%n0 .reduction in the presence of Cu are worked out
siving an evplanunon of the formation. of a-—brass.

T anx. H. G: ' See abs. 3305a... .

3332 Tayros. ‘H. S. [Active Centers on Catalysts]
; Ztschr. Elel\txochem, vol. “ 85,1929, pp 04"—049
Chem Abs., vol. 23, 1929, p, ;:3‘)') -

\Ieaemementa of heats of adsorptlon of gqses on

“metal and metal oxide catalysts are discussed. The.
- difficulty. in e\plamm" the observed maximum in heats
of adsorption is considered. Itis emplmslzed that the

- energy of activation of a surface reaction is. depeul(}:el;t

s

on the prepamtlon ot the contact substance

vol. 61, 1939, pp aO3—aO‘) Chem Abb, N

Fe:0, gels show - .

.*‘.1-1—232) ;' Chem. Abs., " 7"




.. macroscopie surface. -
" 33330 )
- Chemisorption.- "Advances ‘in’ ‘Catalysis, Academic

Press, Inc., New York, 1948; vol. I, pp.: 1-26; Chem. A

~Freundlich isotherm v==Ip"/s. .

"possible that for a given reaction the energy of aetiva

" tion is smaller the more active the catalyst.’ Measure-
‘ments of heats of adsorption together ‘with reactions

.. Heterogenelty of Catalysts Surfaces for _

Abs., vol. 44, 1950, p. 5690.

Examination -of the adso;"ption’fbf Hz on varjods )

oxide and metal surfaces. . .

13334, . [Effect of the Heterogeneity of Cata-
}ysts ohn_ Chgmlsorplti?*n as:d‘ChemicaI Kinetics.]
our. chim. phys., vol. 47, 1950, p. 1225 ; Chem. .

Yo ik, 1050, p Aade, o R e 4D

Brunauer-Emmett-Teller, Hiittig, Harkins and -Jura

the absence of .interaction beétween adsorbed molecules.
Strictly speaking, this cannot be -true, however, and

- on-the basis-of -recent work-in -his and. other labora-.

tories Taylor reemphasizes the  iinportance of the.
T See abs, 414; 415, 699, 1162, 1339a, 1639
2221, 2022, 2547, 2994, 3330, 8339, 8746, -

. 8335, TayYror, H. S., axp Burns, R. M. Adsorption of

Gases by Metallic Catalysts. Jour. Am. Chem. Soc.
vol, 43, 1921, pp. '1273—1287‘; Chem. Abs,, vol, 15;

©.1991, p. 3922, ¢

Measurements. of the adsorption of H:, CO, ax‘xd"Cbovi :

" and C.H. by finely divided Ni, Co, Fe, Cu, Pd, and Pt
were made. Adsorption by a metallic catalyst is not

like q([sorption by such inert substances as charcoal
and silica gels. It is specific, and saturation capacity

~ is reached at low partial pressures of the gas. Itisa

surface phenomenon involving electronic rearrange-
ments in both eatalyst and adsorbed gas. Methods of

- preparation, which produce gdod metallic' catdlysts

also produce metals with high powers of adsorption
for gases whose reaction they catalyze, but the tem-
perature of maximum adsorption is often lower tban
temperature of maximum chemical activity. This
probably means that a free evaporation of hoth re-
actgnts and resultants is necessary for rapid chemical
action. The greater the adsorption the lower is the
temperature at-which. catalytic action begins.

3336. TAYLOR, H. S., A¥D KISTIAKOWSKY, G. B. ~ Meth-
anol Catalysts. I. Jour. Am. Chem. Soe., vol. 49,
lf)d‘.’,x , pp. 2465-2476; Chem. Abs,, vol. 21, 1927, p. 3504
Adsorptions of H, CO, and CO; on 2 MeOH catalysts,

Zn0 and ZnO-Cr:0;, were measured at 0° and ]?00°:

“In order to obtain reproducible results, it was neces-

sary to clean the surface of H:Q and CO: by preliminary
evacuation at 400°. Both these catalysts had adsorp-
tive capacities considerably greater than those of most
metal catalysts. The adsorption of both H: and CO Is

Jarge at very low pressures and rapidly reaches satura-

tion capaeity independently of furthet pressure fn="

crease. The experiments indicate that the heat of
adsorption is of the same order as that on metal cata-
lsjstsA The mixed oxide eatalyst shows greater adsorp-
tive capacity than the ZnO.. The results are consistent
with the known facts concerning MeOH synthesis on
these catalysts.

3337, Tavyror, H. 8., axp Liaxg, S. C. Heterogeneity
of .Catalyst Surfaces for Chemisorption. L Zinc
Oxide. Jour. Am. Chem. Soe., vol. 69, 1947, pp. 1306
1312; Chem. Abs., voL 41, 1947, p. 5772,

New technique for defermining adsorption isobars
was applied to the study of the adsorption of H: by
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. studied on poisoned-and nounpoistned catalysts demon-_" -
strate the existence of centers of different activity o
a catalyst. A specific effect on the redcting molecules . -

~ is exerted.only by certain. well-definéd areas of the .

- adsorption theories all assume a uniform surface and -

temperdture through certain temperature ranges,
lowed- by :readsorption at still higherftempira’t\fx?é. .

techniques of measuring chemisorption with increas-

. o, NN oo T CreQs- gel,
- Taylor presents his current. views . on . the hetero-
“geneity of surfaces; he poifits-out that the Langmuir, o

i port these findings.
rates with activation energies of 043 and 2 keal,

\""ZnO- over ‘the temperature range T°2600° K. It re- -

venls ‘desorption  of chemisorbed H. on- raising the

‘The data indicate a marked heterogeneity of -t
.surface for ‘the adsorption of H; that m{mt bsl; ettizkneo
- into consideration in attémpting to evaluate énet"iet1
of activation for adsorption and catalysis. sles
3338. — i
_Chemisorption, II - Zinc "Oxide-Chromic Oxide,
Manganous Oxide-Chromic Oxide, Chromie Oxide
Gel.- Jour. Am, Chem. Soc,; vol. 69, 1947, pp. 298!)5
2091 ;-Chern. Abs., vol. 42, 1948, p. 1793. . . -

As described in the previous paper in-this series, the

ing and decreasing temperatures at constant pres: -
were applied to a study of ZrO-Cr.Os catalspsts 53;11:3

surface. MnO-Cr,0. catalysts do not show desorption. -
readsorption phenomena’ on, raising the tempegtﬁt

The isobar on  decreasing temperaturé conseguently '

was horizontal over a eonsiderable température range;

The - surface, nevertheless, exhibits. a -partial h .
deain . £s5, € -4 etero- - |
_geneity. - The criterion of “pumping—o%‘. at temg::“:.— R

- of adsorption are given.

ture” was shown to be doubtful in distinguishing van

.. der-IWaals’ and chemisorption’ of H. in certain tem- = §

-perature ranges with these catalysts.

3339, SipER, H.. axp TAYLOR, H. S. “Heterogeneity of

-Catalyst Surfaces for Chemisorption. IIL- Metallie :
Nickel. "Jour: dm. Chem. Soe. vol w2, 195?) "gif ‘
1168-1175; Chem. Abs, vol. £ 1050, p. 5109,

Heterogelxe{t}j of the surfaces of 6 different Ni cata-
1yst preparations was confirmed with the technique

devised by Taylor and Liang {abs. 3338) and H: a: -
f A 5 a 2 a8 th
adsorbate. - The adsorption?at —193° were nnnlyzet{ tg LR

determine the relative amounts of van ad-
sqrption and chemisorption” of H. and dteor S‘Xga'lstﬁgt
different preparations adsorb different relative amounts
of ghe 2 types. The velocity of the H-D exchange re-
action on Ni-Cr:0:.and Ni~ThO: was studied to sup-’
There are warked differences in

r.espeetu-ely.' The data do not support an interpreta-
tion base(_l either on solubility of H: in'the lattice or an
exothermie entry of H: into the Ni lattice at tempera-
tures —193° to —78°. : )

3340, TAYLOR, H. S., aNp Nevitre. H. AT Catalysis in
the Interaction of Carbon With Steam and With
Carbon Dioxide. Jour. Am. Chem. Soc,, vol. 43, 1921,
pp. 2035-2071; Chem. Abs,, vol. 16, 1922, p. 522.
Steam was passed over C at 400°, 525° and $70°
and the volume, and composition of the gases evolved
were determined both in the presence and absence of
catalysts. The reaction is {a) C-+ 2H:0=CO0:}2 H:. -
The amount of CO in the emergent gases was hardly
measurable. This reaction takes place in 2 steps (9)

C+E0=CO+H: and (¢) CO}H.0=CO.+H. of
* which (c) is the stomar. ) COHHO0=CO+H, <

c Good eatalysts for (c) such
as Fe oxide do not affect the velocity of (@) ; bence (6)
reaches equilibrium under these conditions even in the

_ahsenee of catalysts. Many substances of which KOs
is best are powerful catalysts for (). The same sub*
stances are found to catalyze the reaction (d) G+
CO-=2 CO. Adsorption measurements show that these
catalysts increase.the adsorption of CO: by charcoal.

The results conform to the view that a surface com*
plex C;.O, is formed and the catalysts hasten the de-
composition of this complex, thus cleaning off the sur-
face for further adsorption of CO-.

3341, Tayror, H. ., axp Ocpes, 3. Adsorption of Hy-

drogen and of Carbon Monoxide on 2 Surface of Zin¢
and Molybd m-4)xides.. Trans. Faraday Soc., vol

30, 1934, pp. 1175-1190; Chem. Abs., 29, 1935, P- 248

Heterogeneity of Catalyst Surfaces fmi )

These substances reveal heterogeneity of . §-

. LITERATURE .

“Mixture ofanOfwith excess of o oxide exhibits van

* der Waals! adsorptioq in a low-temperature range and -

activated adsorption in a high-temperature range with -
H. and CO. The decreased: extent of activation

adsorption and the increased ‘activation energy when

Mo oxide is mixed with the ZnO explains why, the Mo..
oxide reduces the catalytic action of Zn0 in the MeOH
synthesis. o . - . C S . S .
3342, TAYLOR,
and Reactions-at Surfaces of Zinc Oxide. Jour: Am.
Chem. Soc., vol. 54, 1932,.Dp. 602-613; Chem, Abs.,
vol. 26, 1932, p. 1852. o S
Difficulties in measurement; of the velocity of decom-

"position of alcohols on ZnO-surface are discussed.. The ..
jmportance -of the adsorption of H:0 in the decomposi-
tion -of alcohols is shown. ‘Bvidence for an activated

adsorption of H.0 on Zn0 is given.  The! velocity of .
adsorption of Ha by Zn0O was- measured in-the range -
0°-360° ; isotherms were obtained at —191° and —78.5°.

o The heats of adsorption of 2 types of adsorption of H:

by ZnO-were determined. - -3 theory of activated ad-

* . sorption is developed mathematically, which gives ex-
pressions for the temperature of maximum adsorption.’
- . The results were accounted for by 2 reactions: 3 Ni-

Methods of caleunlating the agtivation energy-and heat

- - Pavror, J. See abs. 2041, . N

TavLOR, P. §. See abs. 1099, . - S

3343, TAYLOR, K. Present Position as Regards Pro-
duetion of Liquid Fuels”From® Water Gas. Chem.
and Ind., vol.-30, 1931, pp. 580-584; Chem, Abs., vol..

25, 1931, p. 4383. PR ;

Review of the development of the synthetie liquid
fuel processes—>MeOH, higher aleohols, synthol,
gasoline. . . .

3344, ———, Catalytic Syntheses With Carbon Monox-
jde and Hydrogen Under Pressure. Jour. Chem. Soc.,

1034, pp. 1420-1431; Chem. Abs., vol.'29, 1935, p- 115. "~

With 3 catalysts [Mn-Cr-Rb oxide (1), Zn=Mn-K-Co
oxide (XI), and Cu-Mn, oxide-Co sulfide (III)] the
weights of the constituent aleobols per kgm. of crude
product were found as follows (the data for (IIX) were
obtained with product that had been hydrogenated, and
aldehydes and ncids had been removed from the other
2 products before distillation of the alcohols) (the
order is (IXD), (X), (11)): MeOH 290, 420, 195 ; EtOH
200, 12, 86 ; PrOH 50, 43, 17; iso-BuOH 3, 69, 11 BuOQH
16, ——, +4; S-methylbutyl alcohot 2, 8, 1.5; AmOH, 6.
——, 1: g-methylamyl alcohot , 6.5, s hexyl
aleohol 2, ——, ——; hepityl aleohol <1, — —
residue 1, 59, 1.5. (III), whieh contained Co but no
alkali, produced alcohols higher than C;
of which had straight chains, and (I), which con-
tained atkali but no Co, gave higher aleohols, a large
proportion of whieh had branched chains, while (II)
gave both aleohols.

3345. . High-Pressure Synthesis of Aliphatic
Compounds. Gas World, vol. 104, No. 2696, Coking
Sec., 1936, pp. 38—42; British Chem. Abs., 1936, B, p.

Reéview-of the patent literature and of work carried

___ont at the Chemieal Research Laboratory on the high-

pressure synthesis 6f ATOH from CO and: Hs, of BuOH.

from EtOH and CO, and of AcOH from MeOH and CO.

. See abs. 2316, 2317, 2319.

TayLor, R. §. See abs. 1744,
Tayror, W. J. Sce abs. 3589. .

3346, TesBOTH, J. A _Decomposition of Carbon Mon-
oxide by Nickel Catalysts. Reaction Mechanism Be:
tyveen 230° and 430°.  Jour. Soc. Chem. Ind., vol. 67,
1948, pp. 62-66. : i
Principal factors involved in the catalytic formation

of CH. from water gas have been deseribed recently. A

' ABSTRACTS

" sition ‘of

H. S., AND 'SIéKn.;if, D. V; Adsorption
" sition of CO at the same temperatures. .

" 3847, TECHNICAL O MISSION.

the majority -

' maj’df ditficulty ervlcoilixte‘red"wa’s the prdéfégslve; depor
1 "of C on - the Ni-ThOkiéselguhr_ catalyst used.
‘An atterpt is made here to ascertain the mechanism of .~

the formation of C and how to minimize it.” It was

found that unsupported and unpromoted Ni catalysts,

derived from precipitated NiCOs ‘showed. littie activity
for  the decomposition of CO at all temperatures-bes- -

 fween 2530° and 450°. - The presence of ThO, and kiesel- -~

guhr in ‘a. Ni catalyst prepared from . the precipitate .

NiCO: caused a marlked increase in the rate of decompo
Elementary.C:
_ formation occurred on NI catalysts at all temperatures
from 250°—450°, being least at 250° ar i
305°-350°. The Ni of such promoted and supported
. Ni .catalysts was converted almost quantitatively j-tg

“NLO it 250°.  Above this temperature, carbide forma-.. .

- “tion ‘was incomplete. ‘Decomposition of NLC in the
presence of ThO; and kieselgubhr occurred above 250°
and was rapid at 300°. The proportion of C combined

_ as carbide decreased with increasing temperature, biit
some persisted at 450°. When using promoted and sup;
ported catalysts: for: CH. synthesis from CO and Hi,
the conditions prevailing at the inlet end of the catalyst
bed ivere very, favorable for eleinentary G formation:.

- 2.CO=Ni,C+4-CO and Ni,C=C43 Ni. The latter reac-,
tion may have occurred in 2 stages with the formation
- of 4 lower carbide NiC, but evidence here was incom-
plete. : . . -
.-See. abs. 304 .

[Operation Costs “in
the Synthesis-Gas Production "in Rheinpreussen,]
_TOM Reel 43, 1942, pp. 260-267: Bureau of Mines
Transl. T-154, 1946, 6 pD.; TOM Reel 237.
Operating costs are computed for-4 different types of
plants and are broken down for each item of operating
expense. ) - .
1. Water-gas plant—1.440,000 m.? water gas per day.
Coke at 20 RM per ton:.: - .
Water gas, 1.818 pf. per ms3
CO+H., 2.075 ff, per m3
Coke at 17.50 RM per ton:
Water gas 1.635 pf per msd
CO-+Ho, 1.875 pf. per m.3 .
II. Gasification of coal fines—1,440,000 m.? water gas
per day. .
Coal at 14 R)M per ton and O: at 0.025 RM
per m.
Water gas, 1.045 pf. per m3
CO--Ha, 1.69 pf. per m?
1II. Reforming of coke-oven gas—356,000 m3 reformed
gas per day.
Gas at 0.017 RM per m2:
Reformed gas, 1.69 pf. per m3
CO+H,, 1.98 Ff. per mJ3
Gas at 0,013 RM per m.2:
Reformed gas 1.375 pf. per m?®
CO+H., 1.61 pf. per m.?
A. 659 water gas+35% reformed gas.
Coke at 20 R) per ton and coke-oven gas at
0.017 RM per m3:
Synthesis gas. 1.769 pf. per m?
CO+-H., 2.035 pf. per m.2
. Cokeat 17.50 RM per ton and coke-oven gas
at 0.013 RM permds -
Svnthesis gas, 1.548 pf. per m.?
CO-+Ha,, 1.775 pf. per m. o
B. 70% water gas from powdered bituminous
coal+309, reformed gas.
Coke-oven gas at 0.017 RM per m3:
Synthesis gas 1.487 pf. per m?
CO-+H,, 1.770 pf. per m.2
Coke-oven gas &b 0.013 RM per m.3:
thesis gas, 1.392 pf. per mp-
0--H., 1.660 pf. per m.2

and greatest BE .




IV. Gasification. of powdered coal—direct ;')Vroductioh' ‘

of synthesis gas CO:H,=1.2— 1,440,000 m.3 per.
M per m.3: - S
‘Synthesis gas 1.87 pf. per m.?
CO+Hy, 1.69 pf. per m3," .

-7 3348, ——_ . Fischer-Tropsch Use of Yron Cafaiyé’f.
- TOM Reel-26, bag 2463, document 9, frames
gggégoo,zaz-s;oo,ooo,ss:s (particularly 286), Mar. 31,

. "-day, coal at 14 RM per ton and O; at 0.025,

. . Xeray investigations, made by Dr. Herbst and Dr v
- Halle on the Fe catalyst containing Cu, revealed that

- the Cu, besides aiding in the reduction of the eatalyst,

_played’ another quite important role.in the synthesis, "

- ~.'It was found in-examining the standaid catalyst that
a new hexagonal carbide Fe:C occurred, not yet de-

. " seribed in the literature, which appeared to be neces-
‘sary to the high activity of the catalyst. This new
hexagonal carbide, as Dr. Herbst discovered, becomes

. transformed in course of time, particalarly at the higher ~
temperatures; into the earbide Fe.C already identified
by Hiigg, ‘This transformation is retarded greatly by

" the addition-of Cu so that it is regarded as a Stabilizer

in .one of .the intermediate states of the catalyst oc- .
curring during the synthesis.. . For example, the addi-

tion of 2% GCu raises the conversion temperature - .

“about 50°.. - .-
3349.

* Synol Research Plant ME 458, Leuna Works, Oct. 10,

- 1944.] Transl of German documents on the Develr

- opment of TIron Catalysts for the Fischer-Tropsch
Synthesis.. Part IT, 1946, pp. 41-39; TOM Reel 86,

bag 3979, item:78. I k

Detailed descriptive matter covering eatalyst redue-
tion, synthesis apparatus, CO: extraction, activated C
adsorption, and distillation units. The catalyst is the
standard fused Fe type (WK 17) of particle size 0.5~
1.0 mm. and reduced. at 450° at a space velocity of
1:2.000 of H... The synthesis is performed by recycling
at a throughput of 1:2,000 or 3,000 m° of gas per m.?
of caté}lyst per.hr. with a gas conversion of 150 m.? °
per m.’ of catalyst per hr, The yields amount to 170
gm. of products heavier than C. per m.* of which 85

- £m. are gasol and 30 gm. paraffins boiling above 400°,

The alcohol content in the lower-boiling fractions is

aO—G_o%: from about C. upward the aleohol content

declines, at Cys about 30—40% of alcohols are obtained.

The sum of the aleohols and olefins declines from 80%

in the lower fractions to 65% in the boiling range of

Cs alcohols. The aleohols are primary and straight

chain, the olefins likewise. The higher fractions con-

tain esters to about 10% in the region of Cy. ‘aleohols
to 20% in the region of C, alcohols. The content of
the aldehydes and ketones in all fractions amounts to

1-2%.

3350. — Combined Intellizence Objectives Stb-
committee Investigation of Ruhr Synthetic Oil Plants.
TIIC Rept. 17; Nat. Petrol. News. vol. 37, No. 45,
1945, pp. R-S61-86L

‘Summary report of the visit to 7 plants using the
Fischer-Tropsch process and to 3 using the hydrogena- -
tion process. No new developments were found to
.. offset the -economic-disadvantages -of -both process:

- Indieations were that the German government had
discontinued the construction of Fischer-Tropsch plants
and was planning to build additional hydrogenation

pla{xts. ‘The Rauhr plants were found to be using the

ordinary Co-Th-Mg-~kieselguhr catalyst. It seems
clear that no German plants have been nsing the Fe
catalyst but that it was to be used in g projected "

Imlxax_r: plant. The Fe catalyst consists of 100 parts

Fe, 25-4 Cu, 10 lime, and 15 kieselgubr apd is pre-

pared from the nitrates by precipitation with CO,.

*BIBLIOGRAPHY OF FISCHER-TROPSCE SYNTHESIS AND RELATED PROGESSES -

- " [Experience With the Semicommercisl B

: Something was Iéarn‘ed of the Oxo’

"Tropsch Cu~Cr olefins are treated at 140° and 150 atm..,

[~ over 2 Co'catalyst to produce aldehydes, which. are- .

.. reduced to alcohols over a Ni catalyst at 180° ang ?;8 L
atm. - The alcohols are converted into sulfonic ester

Tosoaps. L. o : s o -

" 8351, ——— " Thyssen-Galocsy. Process. ' TOM Rex

- .. 65, frames 1—4, May 1945; Bureau of Mines th{.esef s

T-402, Aug. 21, 1847, 3 pp.; TOM Reel 274, frames
1184115, DP-i TOM Reel 274, frames.

" This process :applies O instead Of air-blast for the -
~complete gasification of solid fuel: It carries ot tha. -
i combustion in 2 stages-with regulation of temperature,.
- So that the refractory lining of the shaft is not de.. -
‘stroyed by excess heat.” An industrial-seale producer - -

was installed and operated during the war and gave

full satisfaction. Many advaitages are quoted, among -

which are highly increased output in comparison with

““other plants (100,000-1,000,000 m.} per day in a single -

unit), high-thermal. efficiency, continuous working,

.. utilization of cheap . fuels, recovery of large amounts.

| of lo_w-,temperature tar, and cheap gas for industrial
- heating and synthesis purposes._. It is especially appli-

- cable in blast furnaces for the reduction: of Fe ore. -

8352. . [Hrdrocarbon Synthesis With I
. Catalysts,”Leuna Works, Apr. 5, 1940.] Tl'ansl.r ?)%»‘ h

Germar documents on the Development of Iron Cata-
Iysts for the. Fischer-Tropsch Synthesis. Part 11,

1946, pp. 2740 ; TOM Reel 134, item IB-23 (1st half). -

- Detalls are presented. of the experimental investi-
‘gation of 3 Fe catalysts: A fused Fe catalyst (997);a |
sintered Fe catalyst (Michnel); and a Leuna NA..
ceatalyst (WK'17), each reduced with H. at atmospheric

" pressure at temperatures 450°~850° for relative periods

of 5-15 days. The converters were tube furnaces (the

- tubes 15 mm. diam.) with Dowtherm as the heat trans-.

fer medium. A synthesis gas of composition CO:H. -

=1:2.6 was used, except when operating at 20 atm, .
. When the ‘composition was 1.2:1. Reduction at the.

lower temperatures produces more active catalysts, al--
though not miich is gained by going below 430°. When -
2.catﬂ1ysts of the same composition but reduced at 2
different temperatures were used, the one reduced at
the lower temperature gave a lower-boiling product
than the one reduced at the higher temperature.
Hizher space velocity and synthesis temperature also
have a tendency to increase the yield of low-boiling
constituents. In comparing the produets formed on
Co catalysts at middle and ptmospherie pressures and
a space velocity:.of 100 with those: proiduced from 4
sintered Fe catalyst at 20 atm. and a space velocity

-of 200, it is Seen that the latter zives better benzine -
" yields than the former.

An essential feature in the
synthesis with Co is the comparatively high vield of
paraffins in the benzine fraction (86% paraffins, 1452
olefins), whereas the products from the Fe eatalyst
contain counsiderably greater amounts of unsaturates
(approximately 50% olefins. 45% paraffins). The ef-

fect of this increased olefin content is to raise the .

octane number of the benzine fraction. Of 3 eatalysts -
examined, a Co catalyst, WKIT and 997, the latter
produced the highest olefin content with the highest
vetane number [71%, s compared with 13 and 45%
and 63.5%, as compared with 25 and 57%). It Is
pointed out, however, that factors other than the olefin
content influence the octane number. In general, for
the same olefin content of the benzine fraction, a high
reaction temperature, a high space velocity, and an:
active eatalyst, in other words, all factors that favor. -
the formation of low-boiling constituents, will yield
a product having the highest octane number. Also, an
Increase in the olefin content is accompanied by a de-

_crease in the boiling point of the product. Some datz

process for making B

- alcohols ;by - the- Fischer-Tropsch: process. © Fischep. -

. tion on the catalyst. It is believed that it takes place.
“according. to the equation 2C0-CO:;+C and 4CO-- .

“tains no additional material.

LITERATURE ABSTRACTS

' are presented on the behavior of .several ‘fused Fe

catalysts undér specific synthesis conditions of 19 atm.
pressure: and 200 spdace velocity, and X-ray ‘investi~
gations'were made to deterniine the nature of C deposi~

3Fe—>Fe,0,44C. A 2-stage operation was performed

- with.a Co catalyst in the second stage at atmospheric

pressure. ‘The result was a.conversion of 86%-and a

total. yield from both stages-of 1354150 gm. per: gxx.’,.,

of water gas.,

3353, — - . [Middle-Pressure Synthesis With Iron ';
"Catalysts, Sept. 9,71939.] . Transl..of German docu- -
‘ments on the Development of Iron Catalysts for the -
Fischer-Trousch Synthesis. Part II, 1946, pp. 11-21;
TOM Reel 101, Doc. PG-21; 578-NID. -
Reviews historical development of the Fe catalyst.

It is possible to point out that Fe catalysts, which are

propetly” pretreated with CO and are operated at

slightly elevated’ pressures, are capable of converting

a théoretical mixture of O and H. into -hydrocarbons

“pver. a' very long period... The® total yields compare

very closely to those- obtained from' Co_catalysts,” :
therefore, it now appears feasible to replace Co by Fe
in the synthesis of hydrocarbons from CO and H..
Except for traces of alkali,-the new.Fe eatalyst con- -
It must, however, be
inducted at approximate atmospheric pressure and
above 250° over a period of 24 hr. The synthesis itself -
is best carried out at pressures 1020 atm. and at

3 . maximum “working' temperatures of 230°-240°, with
* ' a synthesis gas containing CO and H: in the ratio of '

8:2.- Higher pressures.necessitate higher operating
temperature, and, with water as the cooling liquid,
heavier pressure apparatus is required. Without re-
‘generation of the Fe catalyst. constant yields of 150
gm. of liquid, gasol, and solid hydrocarbons per N
m.’ of synthesis gas -are obtained indefinitely. The

liquid hydrocarbon products. contain approximately

66%.of a benzine fraction boiling below 180° and 20% -

. at-180°-300°." The content of 'solid- paraffin-‘is about -
" 5%. In general, 3 of the benzine fraction consists

of unsaturated hydroearbons and 14 of saturated
hydrocarbons, density 0.7 at 15°. octane number (I. G.
Farbenindustrie-test engivne) about 60. The benzine
can be improved miterially by following the synthesis
with a polymerization of the primary unsaturated
hydrocarbons, thus raising the octane No. to 67; by
adding 0.7 ce. of tetraethyl lead per 1, the octane

. No. is raised to 77. .

3354. . [Middle-Pressure Synthesis With Iron
Catalysts.] Transl. of German documents on the
Development of Iron Catalyst for the Fischer-
Tropsch Synthesis. Part II. 1946, pp. 21-24; TOM
Reel 101, Doc. PG-21,578-NID.

This summary was made some time after September

1940, when plans were being made to modify the

. equipment for use with the Fe catalyst at temperatures

below 225° and pressures not dbove 10 atm. Certain
factors influencing the synthesis at lower temperatures
are presented. ' A very active catalyst must be used,

-—-such—as—ean-be -obtained--by--preeipitation” from—an --

Fe-salt solution, having added thereto a promoter such
as 1% or less of Cu and about 025% of alkali.
Proper induetion of the catalyst is required by using
CO-rich gases at low pressures and a higher-than-
synthesis temperature. The synthesis temperature
should be carried out at a masimum pressure of 8-10
atm. and with a Hevich synthesis gas. Tnder such
conditions, conversion takes place at lower tempera-
tures. For example, with a gas mixture of CO: H:==

1:10 conversion took place at 130° and, at 1—10“,‘ it
amounted to 385 with 2 gas contraetion of 129 ; with

_densation ‘and decomposition reactions.

reaction.. produets that contain larger quantities. of’

. gasol and oxygenated organic compounds, than do Co .~
catalysts.- Multistage operation or recycling is- the .

most economical method; the higher -the H. content
of the gas, the more stages are recommended.”

3355, — Thermodynamic- Expressions for the
" Formation and Stability of -Hydrocarbons.

ruary 1947, pp. 1-8; TOM Reel 259, item 16..-- =

' Temperature range for which the formation of vari~: .. -’
"ous hydrocarbons, saturated” and unsaturated, from -

CO-+Hi'is possible, is determined by consideration of
the free energies of formation of the reactants and
products. Calculations are carried ovér-'a range of
pressures 1-100 atm. The conditions of thermody-
namie stability are applied to consideration of con-
3356, ——.. Thermodynamies of = the : Fischér—~
* Tropsch Synthesis. TOM Reel 134, item Ib-2; Bu-
reau -of Mines Transl, :February 1947, pp. 9-31;
TOM Reel 239, item 16.- . : .
Theoretically obtainable yields at equilibrium. for

" the synthesis of butane and octane from.CO and Hi

were computed by standard thermodynamic methods.

The effect of variations of temperature; pressure, and-

synthesis-gas composition on the theoretical yleld were

investigated. - . - DR . co

3357, - .. ‘Translations of German Documents on
Mathematical Expressions for Thermodynamic. Re-
lationships and the Caleulation of Yields in . the

' Fischer-Tropsch Synthesis.  Bureau of Mines
Transl.,, February 1947, 7S pp; TOM Reel 259, item
16.

Report- consists of 4 translations .of Technical Oil
Mission ' Reel 134, Documents Ib-1, Ib~2, Ib-3, and
Ib—t, identified, respectively,.as: Thermodynamic BEx-
pressions for the Formation and Stability of Hydro-
carbons, S8 pp.; Thermodynamics of the Fischer-
Tropsch Synthesis, 23 pp.; Calculation of Gas 0911-
sumption and Synthesis Course in the Hydrogenation
of CO, 38 pp.; Calculation of Yield for Higher Hydro
carbons Based on Recent Methods, 9 pp. :
3358. .~ Winkler Method of Gasification. ‘TOM
Reel 118, LU II 84; Bureau of Mines Transl. T—00,

Aug. 14, 1947, 6 pp; TOM Reel 274, fromes 1,095-

1,100. :

Theory and operation together with operating data
are presented. This process permits the gasiﬁgation
of a wide range of fuels with maximum efficiency.
Its specific gas production amounts to 1,000-4,000 m.*
per m.* of cross section of the shaft per hr., as com-
pared with, at most, $00-1,000 m. in. the modern
rotating-grate gas producer. It has the further speleﬁc
advantage of permitting the production of various
types of gases, depending on the choice of gasxfying
agent and the style of gperation. A diagram is shown.

. 3359, Tercuxer, S. _[Evolution of Surface Area of

Fischer - Catalysts During Reduction,] Compt.

rend., vol 227, No. §, 1948, pp. 478—180; Chem. Abs.,

vol. 43, 1949, p. 27, .

It has been shown by other workers that interaction
between Ni or Co oxides and kieselguhr used as cata-
lyst support occurs fto some extent. V_isser and
de Lange found evidence for the formation olel
hydrosilicate bonds by Xeray diffraction studies.
Data are presented in this paper for surfacg.- area
changes of a Ni-kieselguhr catalyst on heating in
vacuum and reduction: -

437 -
"o ration 6f 1:4, the syuthesis temperature ‘varied .
‘between 180°-200°; therefore quite comparable to the -
-conditions of the CO synthesis.’- F'e catalysts produce. = -

TOM. .
-+‘Reel 134, Ttem Yb-1; Bureau of Mines Transl., ,Feb—r S

X
-




Treatment

“after- pre--{;* inal
- trestment |

Evacuated 26 hr.at 20° C
vacuated .18 hr, at 180°,
educed in Hj at 450° C
hr.,-followed by evacuation'at i
180° ‘48 hr_ .2

The duthors : postuiate 2’ laminar or ontmorillonite

tracture for the metal oxide-kieselguhr complex of the
unreduced “catalyst. The increase is area on .heating
-or reduetion is not g direct consequence: of this struc-
¥ _ture but is due to holeés formed by removal of. 0., H:0,

" and CO: during the heating or reduction. However, the
.- laminar structure does tend to prevent:the collapse of .

Drepared as:basic carbonates of the active metals, and
H-0-and’CO; result from their decomposition. .

360. ' —<——: [Choice  and ‘Rolé of Kieselguhr as | Jup:
‘port of Fischer Cafalysts.] ompt. rend., vol.. 228,
1%5),49,~pp. “1,644-1,646 ;. Chem.- Abs., vol - 43,1949,

s

830,

subjected. to thermal and alkaline tréatment ‘and loss”
in weight, density, and specific. surface were deter-

- capable of being disSolved: warm in a 5% solution of
" -Nn:COs, which dissolves the amorphous or. very finely :
 divided silica. ;The efficiency of the kieselguhr "in
. Fischer catalyst is linked to the. quantity of reactive’

- silica that it initially contains or which it'is possible
- to generate by acid treatment,.as well ds to the real”
-/ surface of thisreactive silica. The formation of hydro- - '

silicates’ with folisited structure ‘canm, in fact, be pro-’
» oted only by this type of siliea, "ol
., 8361, ~———__" ['Analogies of Texture Between Activ:' "
‘ated Montmorillonites and Certain Catalysts.] Jour.
chim. phys., vol. 47, 1950, Pp- 244-252; Chem. Abs.,
“vol. 44,1950, p. 7635. . . o
Adsorption . .results . are ‘summarized. ' Adsorption
- studies. 'with N: and hydrocarbons were made of 6 -
Fischer-Tropsch catalysts. . The loss in weight, the
density as determined by He,. and the.surface areas
- are given for tlie following’ thérmal tredtmernts: De-
*° sorption under vacuum at 20°, desorption under-vacuum:: - -
-, -at.130°, and reduction at 450° and ‘desorption under .
©vacumm at’ 150°. In'<4 cases, the reduced catalysts
exhibited much greater surface areas than the catalysts
-~ subjected only to a vacuum treatmerit at 20° or 150°:
" Results are tabulated for the surface area of the sup-.
port, and the surface area of the catalysts impregnated
.. on these supports before and after reduction for kiesel-
‘guhr subjected to the following treatments: Treated
‘ with mineral acids, untreated support, treated with 59
. . N2:.C0O:. The surface area of the catalysts was greater.
. than those of the supports. The initia) surface areas
-of-the-support-did -not-determine- the-surface areq of
.~ ithe catalyst after reduction. 'The difference between
‘ the total'adsorption of N; and CO at —195° vas utilized
". to determine the fraction of metal exposed at the sur-
face. ‘The results are given for 4 catalysts. The frac-
tion of surface covered by metal atoms ranged 0.35-0.65.
3362. —. [Kieselguhrs of the Type Utilized ss
-~ Support for Catalysts.}] Jour. chim. phys., vol 47,
1950, pp. 229-232; Chem. Abs., ToL 44, 1950, p- 7635.
Following properties of raw kieselgnhr, kieselgubr
treated with HCL and HNO, and calcined kieselguhr

-the pore’ system, and- sintering.. . These_ catalysts: are : .

- Three otiimereial kiesslguhrs—erude Filter-Cel, sigid- ©
_.~freated” Filter-Cel, and -erude: .Hyflo-Super-Cel-—were . -

mined. " As the result of such considerations, the reac- <~
tivity ‘of 1 kieselguhr may be defined ds the % of silica

i

© were determined ex;
- Attack by hot 59

. all samples. Loss of

) CLSSC -ALT( A 3 ; 3 (3)
tion, was mnearly proportional to the initial specific B 63, and 09 (

_ Surface of the samples. ~The specific surface of acid- - , 46.60, 28.25, and 0% ; () 13.40, 23.::0‘,’ 61.10, 73’1_151

« treated Filter-Cel fell from 27-14 m per.gm. but after 5) 2040,.71.10, 5.20, and 2.94%; (6) 20.30, 52.

~Laused departure of a-“reactive™s a-with large-sur-——-

. divided state. . Photographbs of Filter-Cel treated with
+from those of  Filter-Cel treated with mineral acids

- creases the total specifie surface of the carrier..

v adsorption’ of ang
‘The kieselguhr treat,
mately 509 “greater
rface than the raw kieselguhr, -

‘0f-the ealeined’ kieselguhr. wa:

that.of the u;

ieselguhr, ‘but’

“the’surface area of.
.Sumably- the -acid. treatment chiised 'th op" ‘ fA T 19!
-siliceous gel; which was solible.in 0. Diseéy ¥ ; PRt .

ignificance of the' results to th

21,

or.catalysts used.in. the. Fisch : B o Smotoy ’; V.U
3363.. TEICHNER, S, AND PERNOUY, H. Frae: 64, TELEGIN; V. G.; A v Mater
. tionation of a Kieselguhr Carrier of a Fischer (Jattl;3 3 £ Artificial Magnetite as a 'Rﬁtggg;ﬁihes T
1yst.]’- Compt. rend., vol.'230, 1950, pp. 10631064, - i ,reP“r.m‘i“ g’;ﬁf C(%%“g“ mi{,) ‘vol..11, 1938, pp.
: - Suspension of an‘acid-treatéd kieselguhir (Filtep: 0(151;;1%%):011 eFr'ené - p.~1070) + Che
_Cel)~ in : distilled H.0 ‘was_subjected to an’ ultrasonie 0 86 :

treatment. (3=970,000)..: 2. fractions were obtaineq 1989, 0. 4336,
One (129 of the initial weight of the kieselguhr) wa
ble dis i the ofher remained ipit

treated:kieselguhr -gm esides; treatient’
with 'a-5% H.O “solution. of ‘Na. : lved losses in"
- weight:0f:21.6 ‘and . 14,5%,. respe vely. ‘Examination.
. under the-electronic microscope reveslod an-extensive . -
.- flocculent. appearance. for  the dispersed fraction and-
considerably less so for the same fraction treated with -
.. carbonate. - The precipitated fraction had a $pecifié sur.
ice 0f 15.2' m.> per gm..and a' loss in weight by the |
carbonate treatment of 99." The properties weére simi- -
Iar to those of a kieselguhr, untreated with acid. The
. ultrasonic ‘treatment, thus, furnishes: further proof of
.- the formation by the acid treatment of kieselguhr of a
silica gel of flocculent appearance with a broad -specific- .-
surface, and easy reaction

‘hr.’in the N—Hi:'atm., was changed as ﬁollows_ : ‘The‘w
élzirvilt? tcorrespondiug" to 400°, 450°, ‘and- 475°" des
reased, but-that corresponding to 500°. and 525° i
o Siderios ‘as a Cataiset for Avomor
— rite ‘as a alyst for A
Sldem&fppl. Chem.(T.-S.'8. R.),.vol. 12,
1939, pp. 1769-1i7T4 (in.French, 'p. 1774); Che
Abs., vol. 34, 1940, p. 8,188. -, e

Bakal (Ui'al)’Isideriteocontaiued’ FeO, 3
20+ Si

Such a gel

iderite containing ferrous oxide was inactive at atmos::

. pl)ggigeperéssure zlg;ld only slightly active at 300 atm‘.tr
while samples containing the catalyst in the"form of .
fervic oxide were more active. The highest activity
. was reached with a catalyst contail
~form Of FesO. 15 vefs. - L v i Sobeti e
g N, V. G.. Smorov, N. Vi, AND- SHRPULENKO,:
33162. };I.‘az_?%gécg oé} the Content of Aluminum OndeIxé

the Tron Catalyst for Synthesis of Ammonia ‘I:Tpo: :
Activity at Atmospheric Pressure.] = .Jour. Appl.
Cheém. (U. S. 8. R.); vol. 13, 19;.!(2« DD.
French. p. $30) ; Chem. Abs;; vol. 35, 1941, p. )
Cheémical: compositions of NHs catalysts were FeO,

'_f)ull.,'vol. 1, 1951, pp. 145-150; Fuel Abs;, 1952, abs.

949, ., L S : (A

i Properties of raw -and acid-treated Filter-Cel and

Hyﬁo-Sup,er-Cel;chnmcter‘ize,th.eir ability to combine
.with the other constituents of catalysts., Their degree
of “reactivity” was determined and compared with spe-

surface and -appearance in the electron mieroscope.

Densities” and -adsorption. isotherms of N.at —193°

perimentally. and surfaces caleu- .

5 of Brunauer, Emmett and Teller.

CO; solution, which was used to. .
¥," had not-the same effect for -~

] E ca, brought about by a small

. part of the kieselguhr dissolving in the carbonate solu-

lated by.the method:

meastre the “react

- alkaline attack, that of erude Filfer-Cel svas only . J& 2500, and 2.50%; and (T) 1350, 43.60, 39.60, 2.107 ;
slightly reduced. "In the 1st ease, the treatment had B The citalysts were. prepared. by fusion of magnetite
b with' ALO; and svith AL:O, and KNO, in fur
mace. The activity of catalysts was determined a ma_l
. volume velocity of N—H: gas mixture of 15,000 L per r
per. L of catalyst at 310°~500°; for the Iasto3 cnt{s;lyso

U S also at a volume velocity’ of gas mixture of 2,000, 5,000,

mineral acids and then by Na:CO; are very different- . and 10,000, In all cases, actisity decreased with an in:
trease of AL:O; content. -A minimnm amount of A0

face formed by the acid treatment; in the 2d dase, the
“reactive’ but low surface silica removed by alkaline
treatment probably owed its solubility only to its finely

alone. The appearance of Filter-Cel treated by Na<COs -
.alope is little different'from that of the initial Filter-
Cel. Thus acid treatment of erude kieselguhr causes
the formation of a large surface siliea gel which in-

. aetivity of reduced ¢ in the NH; catdlyst should be
dete;msxzned by the working conditions. Thus; if a
| catalyst coptaining 0:1% ALO is .Hs’tablygnenough at a

" that the reaction: mechanism is. identical on various

--8368. TEMKIN, M

hase of . 2.20; 8i0:, 2.80;: MgO, 13.25;7 .Cal,
at o R p BRI .70 ; As, none; P, 0.001; S, 0.12 (as sulfate), ar t
- - .Texture and Sarface ‘Area of Klesel- . - .15%. The synthesis <_>f. NH. wafr ﬁtt‘éﬁlgﬁg 3‘3‘
gubrs “After ‘Various Treatments;” Clay Minerals - ) ormal pressuré and ‘under 300 atm. € S i

ning the Fe in the

Fe0s, AlLOs, and KO, ectively, (1)-82.05, 6440,

70, actions. The reacting gas is admitted to the catalyst
Zo. .

necessary for the stab tion of microstructure and -

usually is 05 :fnd[ i 2 I
1lidépendent'l;f the nature.of the catalyst. :This proves:

catalysts.. The rate of synthesis should depend on the.
degrge of uniformity of the catalyst'surface. 57 refs. .

ot
‘Ammonia on Promoted Tron Catalysts.]:: -
e . (U.-S: 8. R.), vol. 18, 1939, pp:°

:§51-867; Chem. Abs., vol,'84, 1940, p. 6512,

. L N o o Vg S aais. de‘
i From experimental data on the ‘synthesis and de-
-, composition of NHa technical Fe catalysts promoted by

: "K:0 ‘at 400°—450° "and 1 atm. pressure and -
B X Tatios of 05 1p. to- 8.3,  the rate constants are .
and 7.78 at 450°.. The rate of -
given. by v -LP_z«:(tPh’mg’?x;x;z;lg
‘with - a=0.5. ' The deterinining factor in the for ’
l‘r;ggess is the rate of activited adsorption on the Nafree
- surface. For the reverse process, -the rate of NHy
- desorption the "rate-determining factor. ‘Fo: tye
‘complete process, the equation -~ <. :

dPwry/ 8=y (ProP" s/ Privts) — Ko (Povi/Prma). -
" holds both -for the experimental data of Temkin and -

_Pyzhev and-for those of other authors.. The apparent

energy of activation for NHs formation is ~14 cal.”
and for decomposition ~40 cal;per mol. - ey
3369. TeMKIY, 3L L, KIPERMAY, S, AXD LUK'YANOVA, |
33L. 1. [Flow-Circulatiod Method of Investigation of = -

. the Kinetics of Heterogeneous -Catalytic Rencgions.]
" Doklady Akad. Nauk. S. 8. 8. R., vol. .74, 1950, pp.
'763-766; Chem. Abs., -vol. 45,1951, p. 1304'1)" R

is is an adaptation of the idea .of Denbigh, sub-
segifenﬂ; utilized by Hammett for homogeneous re-

i ireulate: .-
. zone at'a’ constant velocity v, is made 1o cireul
:grou'gh the reaction zone, and’is led out at exactly the

velo R Ity oL Tt ulation ™~ 7 7T

the reaction zone is very much greater than the
. f}gggi%y v%f inflow and outflow, the variation of tl;e'
composition of the reacting gas in each single pns: t;-xs.
‘negligible, and that composition can be taken. as s t-
. ‘tiopary. A check is provided by splitting the outgomi )
. -gas stream into 2 portions led out of the systemfjfﬁse }
before and after the catalyst zone, with the sum c»f o
2 ontgoing gas streams equal fo vy fulfillment of di?‘
constancy of composition in each single pagsb is 1(21 3
. cated by closeness of the compositions in the 2 branches

aNp PyzERY, V. /[Kinétics: of the- * '~ "~




. *leaching.

440

of the outgoing gas.

Tﬁvmitg U=volume of gas flowing in

be expressed by cU/fW,
pressure p4’
pA’U/fW, or,

NH, in the outgoing gas. The previously establi

Temkin (abs. 3367) kinetic Iawpfor the gatalytic 551;'32
thesis of NHi, r=kpH( PH/pA*)*—FK. (pA*/pH?) 08
. (with thg exponent 0.5 valid for the particular cata-
lyst), gives E=y"P"(Ue/W)z*/(1—7"), where
:/°=pH'/°' ‘pd’; P==total pressure; Uo.=U -reduced to
0° and 1.atm.; &=273fke/0.75"°P.,T(P,=1" atm.):
z=yield of NH; in fractions of the equilibrium NE.
gontent (=0.210%). Experimental data (Uo/W=8960,
20,000, 46,900, 69,300, 86,200, 110,000 ml. gas (STP)
per ml catalyst per hr., £==0.726, 0.603, 0.461, 0.388,
0.305_. 0.302). give k(av.)~12X10°, ‘fairly eclose to thé
gré;x:;sly determined X=7.8X10% by the simple flow

3370. TENENBAUDM, M, AND J’osm'ﬁ; T. L. Reduction

of Iron Ores Under Pressure by Carbon Monoxide.

-, - Am. Inst. Min. and Met. Eng., Tech, Pub, 1134 -
*72 18 pin; Chem. Abs., vol. 34; 1940, p. 9752, 134,103,

. Most rapid rate of reduction was i ith E
T Rate was increased 40% i paaned WIth He.

by doubling pressure.
%urebl(_ZO, ttﬁ:e rate wais about 14 tl;at? with pure H..
_.:Joubling. the pressure increased rate of: i P
. 239%. Dilution of CO. with N: oSl sa5 ey
- giduction rate by’ ‘;é
.the rate about 20%. . Substitution. of 8.2% CO: for an
amount of CO in Bosh gas reduced rate still further.

‘Pressure is most effective when applied ‘to strongly

.. .reducing - gases, - rather - than to " those approaching.

equilibrium ' -composition. . Theoretical’ considerations.' - -

_are discussed.- o
. TeNNEY, R. F. - See abs. 155, 156, - - -
TeNTsCHART, H. ' See abs. 1948,
= Terisaxr, Y, * Sed abs. 3174, |
~--'3371, TF,_m:t:\'.-\sov, Y. 8, ;\NDBELE‘K"S&(I‘I‘,’I\I [X-Ray
Investigation of the Structure of the Nickel Skeleton

1. Catalyst]. Doklady Akad. Nauk'S.'S. S R, vol. 63, -

B 1948, pp. 411-413; Chem. Abs,, vol. 44, 1950, p. 9784,

: cons'_ of a mixture of cubic Ni: {Iattice constant a—"
852 1) and'Ni0 (a=4.15 1.). : :
“ catalyst is stored under H.0 to'prevent oxidation, X-
<TQY p.atterus reveal hesagonal’ Ni, with'a=2.56,’c=
416 A.- These lattice -constants are distinctly lower
‘than those of the hexagonal Ni of Bredig and Allolio
(abs, 337), evidently as a result of ocelusion of H: in -

‘skeleton catalyst is of the order of 10--10~ cm. Self
gnition. and the accompanying . heating-up evi'dently,

_Tesult in a-eonversion of.the hexagonal Ni inte'cubic Ni, -

: " Ter-NeppEN, W.~ See abs. 1047, ; '
3872. Tervrsiew, J. . [Catalytic Oxidation . and Infiu--
. ..ence of Catalyst Surface.]  Chi ind.,

* 1057 pp. 23 B 1 1 fm. et ‘qu., vol. 58,'

- Because of the’ease with. which "Hj is. fiore or Jess
adsorbed between 300° and 700° C., it was used in e

: stl::dy et wee T ~» It was used in the.
out support is compared. Calenlation i

- Brunauer-Emmett-Teller equation - showed uﬁ;g SItIh;

 ‘ported catalyst to b‘e‘ far superior to the nonsupported, -

BIBLIOGRAPHY OF FISCHER-TROPSCH SYNTHESIS AND RELATED PROCEéSES

e 0 The method was applied to the
synthesis of NH; from a stoichiometric N:-+3H: gas
mixture on 1 ce. of a synthetie NI, catalyst at 451°,
with rates of cireulation of 360-500 1. gas per hr., and
v varies between about 9 and 110 1. gas (STP) per hr.
= and out per unit
1 =concentration of the product in the total out-
going gas, W=volume of the catalyst, f=free fraction
of the catalyst volume, . The mtetk of the reaction can
or in terms of the partidl
o(x,If aNH; 1tn rthtt;l initinl gas mixture,
ccount o e insignificant volume .
change, r=pAU/fW, where pA==partial pressure of °

; 3873, TERRES, E., AND PoNcRacz, A.

. tration, CO. or CO, to the equilibrium concent
i.the mixed gases, CO-+CO, at equilibrium rgainaon of

With  solution is deduced

73374, TERRES, B, PATSCHEKE, G-, HOFMANY,

i, Catalyst obtained after leaching out the . Ni. ith. ~
*alkali andsubsequentself iguitign of thefNi‘ArI;s‘l‘:illiz e B0
- NI +: peratures 400°-1,200¢ with the N. 0-1009 saturated
‘with H:0." “At 1,200%, the bituminous’coal coke give a
Steam decomposition; CO: CO-" ratios,
. Beation distinetly lower than
libriu.m_ values, ‘and lower “than “wood charcoal,
reactivityof the bituminous-coal cokes decreased with
,(i:nireasxn&;,capbor;\izing temperatures. ! The brown-coal -,
ly as . "cokes and sémicokes veached no consi ‘g ion "
~-The grain_size of the hexagonal' Ni in the .-+ equilibrium: - Steam’ decomposition iusctfé:fsggs\i\f'iiﬁn&f
.- ereasing gasification temperature and with decreasing .-

su‘tu'rutlog‘and lower rate of flow of the gasifying. :

- medinm. -“The reactivity with steam of the carbonized -
Wwith carbonizing ‘temperature up to -
t higher temperatures, This is.at- " " .

“If, after leaching, the -

~.product increased
. 700°, decreéasing a
tributed to a
. ture at the lower temperatures followed by the produc-
.tlon of & coarser structure at higher temperatures:
S_teum,decomposit'ion'i\s initially, more or less propor--
tional to the time of contact; then incredses more OF .
Jﬂelf[s1 rapidly according to the reactivity of the material,.
an equilibrium value in a reasonable time. - Carbonized
materials can be arranged in the following order-with -

Adsorption by catalyst, with or with-: -

The active surface of the supported catalyst -

of i’ts efficiency at 500° C., 26% at 600°, ﬁfi I'?ssfys%

850°. After several hours use at the last temperag a2

it lost 39%. The dimensions of surface for the g re

g;z;ntxty qf négtal catalyst deposited are d ooy
omparing them to a standard surface Znifi

Dhotographed by the electron microscope.m 2 ed ang

{Reacti ;
Blast-__Furnace Equilibrium.]  Ztschr. Elelg?z'soéﬂegl_e
;olél%a, 1919, pp. 386—407; Chem. Abs,, vol, 14, 1929

Reversible reaction. represented by the equatins
Fe4-CO:==Fe0+CO has been studiedy and tﬁ%"““é’," ;
prtéunl ratio of the gases determined at temperatyy g
-550°~950° by approaching the equilibrium from bmeg
sides and varying the guantities of the starting mate.
rials. On plotting the ratio of the initial 8as concen.

. . a i

. equilibrium’ temperatare; a curve is obtainggmﬁﬁge I
In agreement with the resilts of Schenck and his ¢o"
workers and in disagreement with those of Baur and -
Glaessner, shows no minimum and is almost linear

. It has been found that.the quantit;
y of Fe exerts a -,
B fluence on the system, the position.of equilibrium blelzlir?g‘
- ' displaced s0.as to favor the formation of CO a5 the
.- amount of metal is increased. An analytical method

and special apparatus have been developed - for - de-

. termining quantitatively in-a mixtur -
*” Fe in the diffevent. states 5 i amounts of

d of oxidation. The acti -
CO: on Fe in a closed vessel results in the formazlig‘rlx gg
both FeO and.Fe.0;, from which the existence of solid "

and CO.

8. axp Lour, 0. [Formation of Water Gas and the

) --Behavior of Brown-Coal and Bituminous-Coal Cokes

and Semicokes in Water-Gas Generation.] G .
Wasserfach, vol. 77, 1934, pp. 585-587, 6281636,11655& :

. Fritz-and from several brown. coals were -prepared at-
- “various ' temperatures - 300°-1,200°. )
- slightly-lower temperatures in N: containing H.0 yapor.,
Merck wood charcoal also was gasified.”” The water-gas

and

analyses were used to calenlate’ the extent of steam

decomposition, CO: COs ratios, and the water gas and

Boudouard equilibrium: - similar caleulations were

" made for the tbeoretical steam-C. equilibrium at tem-

and the C gasi-
the corresponding equi-

brogressive uncovering of theé. C struc-

then at a lower rate, probably- without reaching

etermineg -

Rk by means of the phase rul o
; ggﬂclxlfégnﬁt is sho'.vnlthnl; at higher tgmper;tufés FI'!:.» I
: £0 form bosh gas lowered - a 5 " y aba;qx_b ~cog51de;z}blg uantities of C0»
Doubling the pressure increased - ' H Kovics, - *
. Eovics,

gasified at.

The " -

pect to increasing water gas formation and increas- .
ipg reactivity : Graphite, lamp black, bituminous-coal
e and semicokes, wood c¢harcoal, and brown-coal
F cokes and semicokes. The water gas equilibrium was
pproached in the gasification of the wood charcoal and
pituminous-coal cokes at about 600° and attained above
50°. This equilibrium was obtained slowly in an
‘empty porcelain tube at 600°. The brown-coal cokes
‘and semicokes showed no regularity in attaining this
poquilibrium.  The Boudouard equilibrium C+C0.=
5 CO was not fulfilled in any of these experiments. By
jsing the Ostwald gasification triangle, it was shown
Fihat the reaction of steam with bituminous-coal coke
and wood charcoal was free from secondary reactions,
ut that the brown-coal semicokes results showed an:
excessive and unexplained O: action. The use of the
ification triangle showed that the results of Harries

%f‘nud of Gwosdz with wood charcoal and coke were free

i
&

Bunte and Giessen (abs, '407), on various cokes showed
surprising excess of H.. An attempt was made to.
{ correlate surface activity, as determined by the heat

k7% of wetting of several brown-coal cokes and semicokes,

.-of contact of the gasifying medium on the gasification -

- 635, 666-669, (S1-684, 703~706; Chem.. - ;
1935, pgr. 0T 00) Ohent-Abs, vol. 20, - fy
-Cokes and semicokes from the bitumin'ous‘ébal Unser - | E}

3
;. 3376, -
. Chem. Weekblad: vol. 21, 192%; pp. 386-389 ;- Chem," -

with reactivity, but there appeared to be no distinet
relationship. The influence .of  carbonizing temper-
ture, gasification- temperature, steam content, and time -

of the coke S content was investigated. Various views
s to the nature of the primary action-of steam on C
are contrasted. -When the -reaction” of 'steam with
arbonized -materials’ does not follow the water gas
equilibrium, the’ principal regction is believed to be"
largely, if not entirely, C+H.0=CO4H., as larger
amounts of CO are formed than can be accounted -for
by the water gas equilibrium. 57 refs. - S

- the-Water-Gas Process.] - Chem. Weekblad, vol. 19,
1922, pp. 400—401; Chem. Abs, ‘vol. 17, 1923, p. 1542,
Among some errors in the work of Kohn (abs. 1938)

the.chief is the assertion that in the 2 equations, C+2

to the. 2d equation. -

‘[Adsorption” of Hydrogen by Nickel.]

Abs:, vol..18, 1924, p. 3507...

Gatger and’ Taylor found'that the.id ]
adsorbed by Ni- decreases -with -rising. temperature,
This is explained by assuming that H: molecules as.
“well:as H atoms are bound by the Ni atows and that

. ffor,exj’ery temperature a dynamieal equilibrium between
“both forms"is established. v A typical:T—e curye for

this_equilibrium can be drawn from Gauger.and Tay-

© lor’s data, showing that at the higher femperatures the

adsorbed quantity of H: approaches asymptotieally half
the amount of H:adsorbed at the lowest temperature.

3377. ! Testur, R.> [Chiomium Carbides.]’ Cowpt. rend.,
p.-332." ) T . . o .
Powdered Cr and excess G heated in an electrie fur-

_nace above 1,700° form Cr:C:, which is not attacked by*
-+ 0:-below, 1,000, ‘and so'is- separated from excess by :

‘heating th O. at 900°. -It.is insoluble-in hot concen-
“trated HCI, and is slowly- volatile above 1,900°. ‘Be-
tween 1,500° and 1,700°.Cr;C: is formed with some
CryC:; this is:less as temperature is nearer 1,500°.
s soluble in concentrated HCI but not in the 10%
. aeld ;' it also is not attacked by O: below 1,000°.: Below

1,400°, some Cr:0; is formed.” Cr:C: also is forined by ..

heating Cr in C:H.. . CO passed over Cr at a tempera-
ture above 1,350° reacts according to 19  Cr+4-6 CO->
3 Or:Ca-#2 Cr:0;, the rate rapidly inereasing with tem-

L& -, perature. . Below 1,350° some C.also is ,formed.‘\ . e

LITERATURE ABSTRACTS

from secondary reaction effects, but that the results of -

3375: TerwEN, T W, [Contribution to the Theory of _

% H:0=CO0:+2H: and CO:--C=2CO0, the fraction of steam -
3 transformed- according to-the 1st equation should-be '
‘equal to the quantity of CO:.that disappears according -

amount, of Bz

" 3384
- -nical and-Economical Valuation From an Austialian -

- and benzine synthesis.
. -vol. 203, 1936, pp. 1007-1009 ;‘Cheu(\.v_.»’xl),s;, vol., 31, 1937, A
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3378. Taav, A. [Large-Scale Low-Temperdture Car-
bonization and Production of a Gas Mixture for Syn-
thesis of Fuels.] Oel u. Kohkle Erdoel Teer, vol. 11,
1935, pp. 815-822; Brennstoff-u, Wiirmewirt., vol. 17,

--1035, p#. 167-176; Chem. Abs., vol. 30,1936, p. 3969.
Various phases of operation are discussed in deserib-

ing the Lurgi, Didier, and Fischer-Tropsch processes.

3379. Motor Spirit- From Coke. Colliery
Guard., vol. 150, 1935, pp. 335-337; Chem. Zentralb.,
19386, II, p. 785. : o
Lengthy abstract of an article by Fischer (abs. 962).

3380. . Synthetic Motor Spirit. Coal Carbonisa-
tion, vol. 2, 1936, pp. 159-163; Chem. Abs., vol. 30,
1936, p. 7815, . o }

It is unéconomical to produce less than.20,000 tons
of gasoline per yr. The whole production of coke and
coke-oven gas can be converted into a gas:suitable for-
synthesis of gasoline.. Current processes, especially
those used in Germany, are described in. detail with
drawings and plant photographs. L
3381. [Gasoline and Oil Synthesis From Water

Gas.] Gas-u. Wasserfach, vol. 80, 1937, pp. 911-913.

Brief descriptions of the Schmalfeldt-\Wintershall -

. process for making synthesis:gas from rayw Brown coal,

and its ‘application to the Fischer-Tropsch synthesis of '

gasoline and oil.” A flow diagram and a‘heat chart of

the latter. T e e '

3382. . [German Coals as a Starting Material

. for Refined Cliemicals.} . Brennstotf-u. Wirmewirt.,

s rvol-19; 1987, pp. 17-25, 4145 -Chem. Abs., vol.- 31, - -
1937, p. 4084, - - S S

-» Review- of methods for: converting.coals. to liquid. . .

hydrocarbons. R . ) )
3383, ‘[Synthesis of ‘Benzine by the Bindley -
' Process.] Oel.u. Kohle, ¥ol: 13, 1937, pp. 350-333;
" ' British Chem. Abs., 1937, B, n. 750. . - - .

S content of the initial gas is reduced to 0.002 gm.
per m.’ by 1st removing the H.S over Fe oxide, hydro-,
genating the organic § compounds over a CuO-PbCr0O
“eatalyst, and finally removing the H:S so produced by

méans of Fe oxide, followed' by washing with aqueous.
K:Fe(CN)s The synthesis itself is carried out at 200°

per atm. in presence of ‘a: Ni-Mn-Al:Os—kieselguhr
catalyst. The latter is agglomerated by mixing it with
Et orthosilicate and exposing it to-moist air before
reduction. QOrdinary water gas (CO, 42; H, 48%) may -
‘be used as theiinitial gas.’ The process is preferably. -
carried out in stages, the hydrocarbons formed being-
removed after each-stage: The course of the reaction
1may be rvepresented by 9 CO-4-18H.= (CH:),+9 H:0.

- ;- [0l Production From:Coal. . Its. Tech-

Viewpoint.] -Brennstoff-u. Wiirmewirt:; vol. 20,1938,
* pp.-8§7-92; Chem. Abs,, vol. 32, 1938, p: 6835. "
" Discussion of the economies of coking, hydrogenation,

3385, :———.. '[Trentment-of Coal for the Production,
of Power Materials.] -Ztschr. Ver. .dett- Ing., yol. 82, :

' - 1938, pp..120-138; Coal Carbonisation, vol. -+ 1988, p.
64; Chem. Abs., vol. 32, 1938, p. 3124. B
Review of all the principal methods of coal process-'

- ingfor the production of fuels from coal. The methods -

that have been developed for the low-temperature car-
bonization ‘of hard coals-and brown coal are enume-
rated, and descriptions are given of the Lurgi internally
heated ovens and the Borsig-Geissen rotary allo.v-st'eel
retorts. Particulars are given of ‘the Bubiag-Didier,
Koppers, Wintershall-Schmalfeldt, Pintsch-Hillebrand, .
Lurgi, Schmidt and Groh, and Demag gasification proc-
esses for the production of synthesis gas. Processes for
‘the synthesis of motor fuels by hydrogenation- vary
according to whether the hydrocarbon is treated in the
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Synthesis processes for prdduction of motor fuel and

_centrations from 0.1-100% with an average error of
aliphatic compounds for the chemical industry are

eo' li z I3 o : .
gaseous, liquid, or solid phase. All the chief processes prises the Bubiag-Didier, Reiche Zeche, and Ahre
ess than 0.5% of the CO in the samples containing 10%
reviewed. Production of synthesis gas and § removal;

are deseri i i o
bed with flow diagrams and representative processes, although in the latter the principle of heap -

data.  The paper concludes with notes on the

A processing transfy i i . : e
gfot;" the economics of the manufacture of motor fuels heating lg)rde:%;c;;l&tgg 18 cc;mbmed with externgy . . The aceuracy is somewhat less for lower concen-

coal, and 2 bibliography of 28 refs. , of heat transfer emploved onoiudes all other methogs - B3 frations. The total time required for the determina-  catalysts, their life, regeneration, and recovery; plant
3386. - [Synthesis of Hydrocarbons From action chamber by ngeaixe vaUCh as heating of the pe, tion is less than 1 br. y . design and operation ; primary products; and effect of
;V%%%r Ges.] Zischr. Ver. deut, Ing, vol. 83, 1839, .  and Stassano processes ih% :;:ctg;i%iingl; in thg Hole TroMas, R. W, See abs. 2489, pressxére and gther o%eir%ting lv;ariagles are of‘;ﬂ%n?d'
- - . ~ o I 4 superheate, ‘ ; M y . Secondary products include high-grade motor fuel, lu-
Review. : :ﬁ‘t",‘,’a‘t‘x‘, ;Eﬁpﬁg:&e%haﬁ_segt Drgcess, the use of nmlte;x1 S Tmozcas, V. See abs. 299, 300. bricants, synthetic soaps and edible fats, sulfate deter-
3387 [Water-Gas Producti i ) gas produced by so y ;c €nberger and Haiser, The 3393..'.[‘303:.35, W. H., axp FaracHer, W. F.. Interro- gents, and alcohols, Related. processes described in-
Heating.] © Gag. o 1 ‘gs rg netion With External processing Withyst me of these methods needs further . gation of Dr. C. H, N. Bensmann. BIOS Final Rept. clude isosynthesis, Oxo synthesis, use of Ru catalysts,
509-513- Chem. ABs v?slsegeacil' vol. 8¢, 1941, pp. into H, GOLH.O ifgl, eét(l)ler to convert the excess ¢q 597, 4 pp.; PB 44,946. and oxidation of hard wax. -Theories of catalyst strue-
. - - Vol. 36, 1942, p, 5334, + 2 24-CO;, or to decompose the CH; In October 1945, an account was made of contacts ture and reaction mechanism are given. Recent devel-
opments include the modified Fischer-Tropsch process,

‘Water-gas reaction, : : into CO and H., as is done i i .
continuous. supply of ’he?xeth;% iingo‘t:(l:zgg: ghi;etg?;f;ls ats1 * a'nd: Viag processes by me:innst%?? Ylég¥f§§§n§m%?£gg;~
a coutinuous process. Heat can be supplied in various §3ﬁ§g$sofi2%gves the organic § compounds. In tng

::vith The Texas Co. and the events leading up to the
T~ use of fluidized bed, Fe catalysts, and lower H::CO

- appointment of the company as agent for the Fische 1
Tropsch process in the United States. . ratios giving modified products. All these plus cheaper
. synthesis gas produection are necessary before the

- ways, for example, conti and P .
of air, direct supll))ly' of :;;%ggg:t:gglt’gn?tagé p tplac? end is achieved by hot s?l?:ggensi pllj:‘%(i-eiif'r the same THaoMesoN, J. K. ‘See abs. 1418. . RS "
heating of the generator. Processes involvi external - the excess CO. the alkazid process pressur: EeNa A 3394. THOMPSON, M. pEK. ' Specific-Heat Equations for [rocess can become a commerclal proposition.

. ternally heated generator, for example, those ob teltoy,  With Water, or other processes have boen (‘ivash{q,; Carbon Dioxide, Carbion Monoxide, Steanr, Hydrogen 9398 THowox, G, Axp Juxers, J. C. [Dehydrogena. -

- Herzberg and Bueb, are reviewed p'l‘l; Didt o Pt .. THENARD, A. See abs used: and Oxygen, and the Free-Energy Equation for the ton of Secondary Alcohols in the Liquid Phase With
process, in which-an externally heated édler-Bmeg - 3383. Tar o Aee abs. 3389, SRR " Water-Gas Reaction.. Trans. Electrochem. Soc., vol. .Nickel as 2 Catalyst.] ~Bull, soe. chim. Belg., vol.
vertical retort is used, is destribed, T this.the. gag tricit?ﬁgﬁgigx?e‘sn;g §5g1%? A o iffect of Tlec- 82, 1042, pp. 397—102; Chem. Abs. vol. 36, 1942, p. 38 1949, pp. 331-840; Chem. Abs;, vol. 44,1930, p.
outlet is moved from the to le vetor o . S and Carbon Dioxidge S. g
halfsvay down. The raw, Evgalglfytgs Illt;ﬁ);gkitg"abou!l: ‘ genx(xid Oio?y’gé‘o:%ggo and Carbon Monoxide,] Compt. ‘gseist-s uvare solutions for the specific-heat equations - Ketone "produced during .the dehydrogenation :of
before entering the retort . passes through a @ 7int 1873, Sé-i-’ch o, 2o 1049—10313 Jour. Chem. Soc,, f the abgve ses are worked out%or the forms ¢(p)= = Secondary aleohols has a strong inhibitory action on'

- chamber, which can also be adapted to su{,‘miﬂﬁg In oe D- 954; Chem. Zentralb,, 1873, p. 452, - o LT et gca? Y=a-+bT4+-cT=, and C(p)=a-40Tf - = the further reaction. . It has a markedly higher adsorp-
coal to a preliminary low-temperature gar bonizatin e - th n performing the same experiments ag Brodie on GT_sz and the s’tl:ms of the squares of the deviations of tion coefficient than the alcohol. The factors in-
Superheated steam is introdues 3 towned ton oiza, i nf. ) € conversion-of CO+4-H: by the electric eurrent, it %(. )' = dev? calculated By each equation, from the fluencing the ratio of the adsorption’coefficients of the
the retort, the lowest section of which i m ol . .was found ‘that the reaction goes farther than | 12 il y eacl e avadeatiey ketone and aleohol are examined; for example, the

Hon of which -is not heated production of CH, and peo - n the experimental valuites are compared. - The equation giv- . .
and ‘servesto cool the.issuing coke. The coal in <ihi Loand that liquids ofcomplex com. ine the smallest = dev.? being the best, it is found.that, temperature, the solvent, and the catalyst. . 2-Propanol
Dassing down the retort is Pl‘ox‘,’;essivefy carbon ﬂd In position are obtained. ‘Berthelot considers that they ;nz. the temperature ran e -300°-8,000° or 8,300° K. ~ 2nd 2-butanol are dehydrogenated under various con-
3 ized in ° . result from the condensation of OH:O; which is the tgr T’ee Sag n is*ﬁthe beﬁt for QO  and tr m,a the p—- . ditions. The temperature increases therate of reaction .
the Z.-q o T 200 steatll, the and changes the ratio in favor- of the aleohol. WNo - ’

the zone above the gas. outlet,. and -the. carbonization st produet of .the reaction between  CO and. H.

Bases. must: pass. downward - to. reach. R N RN 2 g tion 3 oF 172 s .
peach the-outlet; in TarELg, B, W, - See abs. 1366. - -equation is the best for Hy and the I°° equation is the obvious. influence of the solvent on the ratio_has been

best for COs and for O:, The equation for A G* of the observed.- - Different samples of Ni and Cu are used as -

doing'so the tarry vapors are cracked i
. y : . Water gas is S :
produced in the lower half of the retort oy o -8390. THIESSEN, G.. Bituminous: . g i . e V.
upward o' the” same gus outet i opgestin gy CHeous ana LHig e gy g, Soue of |7, watergusseaction f fen compute. aad the values.of ST Gy e aatve v N but £ chungesthe
tadJHSte? so that just enough coke leaves. the retort 1930 PD. 340-333; Chem: Zentralb. 1036, 1T, D. 565+ “values' obtained directly from spectroscopie observa- . rtio slightly in favor of the aleohol. " <= 7 .
. t(':ox?slpc?lg Ego‘t,l&llqil('i kgtus golrdextemal heating.  Condi- ' - OBem. Abs.; vol. 30,1936, p. 3065, . . b 902 " tions. R : . o . - 3399, THomex, F. [Activity and _Tempzerature Rela-
s e led, to yield either a-rich gas or syn: "Review. of carbonization: hiehinracc e e s ; ’ : " ‘, abs. 451. 459 =° .7 “tionships for Nickel Catalysts.., 1.].. Ztschr. anorg. -
thesis gas. If lignite briquets are used, s;bjectedyto tion, and synthesis fx3 ntlgl(lj -hlah pressure ‘hydrogena- i | THOsESOX, O, 7. :S’ee abs. 451, 452, 453. -, ‘-Chem., vol. 163, 1927, pp.. 367-395; Chem, Abs., vol. °
-, low-temperature carbonization in - ghe Dretrsataent . T gsls irom CO and H.. s - 3395, TmoMPSON, 8. 0., TURKEVICH, J, axD Irsa, A, P, 21, 1927, p. 3504, . . . )
* -’ chamber, and the tarry vapors are led down throush | Tmmos,~ G, See abs. 1959, % - Beaction of Denterium. With Hydrocarbons Over 2 Sotivities of ‘Ni catalysts prepared in various ways
L gh . p N . . _ ia Fischer Ty 5 . « - Activities ¢ FSES ] in Vark
HOMAS,. B. See abs. 3556. Cobalt—Thoria Fischer-Lropsch Catalyst. "Jour. Am were measured by a static method. The reactions

. “Chenm. Soc,, vol. 73, 1951, pp. 5213-5215. used were: CHilH.»>C.Ha:. CeHst3HCiHum; O:t

the top of the retort, C.H, containing 16-25% of toluene
*'H exchange redctions were observed between D, and” . 3H.»2H,0. ‘The ‘activity of the. catalysts increased '

can be recovered, |

8391.. TroMAS, B, W., AND SEYFRIED, W. D, Mass-Spee- ‘

3388, ——. - [Large-Scale Water-Gis Broduction'for - - LLOeter Analyses'of Oxyzenated Compotnds
Chemical Synthesis.] . Oel u. Kohle,Pi'gEugglpggag;r Chem., vol. 21, No. 9; 1949; pp. ?1()32-1833.“‘15" Anal. “C:He, CsH, Cil and iso-CiHyp when-a mixture of 6 vol.. " stepwise- with increase in- temperature.. The méan. .
DD-- 589-601; 617-624,.685-690, ‘721727, 740765+ . . By means of special techniques; mass spectrometri 0f D; and 1 vol. of each of the hydrocarbons was passed - valuds for the femperatures at which marked inerease
' : % b 'the quantitative de. over a Fischer-Tropsch Co.catalyst under conditions of  : in getivity was evidenced were 9.7°, 40.1°, 60.2°, 80.7°, .. -
temperature and fiow rate similar to those for hydro-~. - 100:3°; 119.4°, 134.7°,-170.0°. The actual %-increase. .=

.- Technol,, vol. 1, No. 7, 1945, p. 13 . . .
- For the’ manufacture of NHi, & Synthesis sas :
. ) . _of NH,, yunthesis gas. con-
‘ Eg;uitﬂgv H. :tlnd th in the ratio 3': 1'is requiieg wlfill;
the production of M¢OH and liquid fuels. a zas .
" The production or e €O In the ratio 2:1 is required,’ . CoUjplex Hhgues, the aceuracy is in the order of +2%..
‘positions O, Symthesis gis of such required com-: [b (. - B0 n moderate concetrations hasa neg- -
positions has been achieved iu Germany by 5 distinet . ligible effect on' the accuracy of the oxrygenated com-

.. Gas Times, vol. 44, 1945, p. 32 Gas Abs., Inst. Gas - © methads have been developed for the quARticsttes S

Y s o “carbon synthesis. The exchanged products were found . in activity at the various activation temperatures was

“-to be extremely deuterated and the mole.% of-hydro-: - net reproducible. - The activation temperatnres sére ©
carbon. molecules undergoing exchange was < 10% in . jimost the same for all reactions and for different Ni.
the case of the ethanes and propanes, 45% for n-butane - catalysts, The activation of the H. is considered to

) ﬂ“‘1‘51:7‘7 for,disopu(tlnne.; Cl‘gﬂgﬁ: of the hydfocarbon - . "pe the cause of the phenomenon. -+ .=, *. ;. -

“gases to produce -deuterated CH, was also observed.: L . [Activity and Temperature -Relntions - °

“The exchange reaction of CHvsand D: and CD, and CH: ’342&1)5 for . Ngélkc;l“-léitaly(sts. 'III.);/ Ztschr. anorg.

‘tegnpuat_ion of individual oxygenated compounds con-
taining 5 or less C-atoms per mol. 'In- mixtures con-
tainiug 6 or less componeats the average ‘accuracy is
better than 1% based on ‘the total sample; for more .

1 Systeros. of . ‘gasifiention- processes, . The ~methe -7 .pound determinations; and.H:0 is detertni ‘
vt dention, processes, ’endotlﬁ!:: n,]?g d?: " average devition of 16 .’:-‘A,comp%;lg:nuegagistil; 4;1; . Jwasalso stadied. oo Dl gl SO S g Cn 1711015 Chem, -Abs,, vol, |
cqlglposmon -Of steam by C has been chosen by the . 2 G-cOmbonentmixture can be performed:in about 2 hr.,, " 3395a. -~ Study of the Fischer-Tropsch Reaction- '~ ' "21, 1927, p. 880+~ . e “ e
Juthor.as the basis’of classification.’- (1) In the'Ist ™ 204 0By 2 few drops of sample are needed, “Calibra-. Using Deuterfum Gas. Jour. Phys. Chem;, vol. 56, - . praviously. reported esperiments on:the:hydration

of C:H,, C:H,, and O- using the static method, indicated
" . a stepwise increase int aetivity of Ni catalysts with in-
crease in temperature. . Further experiments on the .-~
* “hydration -of . C:H,, -using” the "dynamie ‘metliod and' a-
" single ‘eatalyst, ‘confirmed the . earlier resu}ts. The
73396, THoMS0N, G. H. . Hydrocarbon Synthesis:' ‘Brit-. ‘average temperatures at which the ‘irregoularg increases -
" “ish Coal Utilisation Résearch Assoc. Bull,"vol. 8, "'in activity occurred, appeared to be —18°, 107, 41°,61°,
- 1944, pps 191-201; Chen:. Abs., vol. 38, 1944, p. 6513. -~ §1°, 100°, 120°, _139", and 163°.. The results 1were not
+"+ Work is reviewed on'the Fischer-Tropseh synthesis: _ ‘reprloducxble with ~ different’ ‘samples of the .same.
Eaats raaton ot prbperti{esbof té]e sec?ndarg ;2;1; y;t» ; DP ‘ Pbetroc’hemical‘lnduysny"iﬁ ﬁie =
N spirit, dies i icating oils, an . THORNTON, D. P, I 9 R
. " products, motor spirit; quese} oil, U ricating I .-~ Squthwest Builds for Growing Peacetime Markets..

01052, pp. 243-250.° LT

Description is given of an apparatus for the produe-
... tion -of deuterocarbons; from “Geuterium and-CO. .The- -
- various deuterocarbons-and waxses are examined for--
. their mass spectrum patterns and infrared spectra.

- class belong the gas generators, em; i 2 -7 tion data for 10 al * ketos 8 o
: o ploging coke or a’ for aleohols; 3 ketones, 6 aldeh; B
' gfé’s“é"aﬁ?f“m‘ii;"usb vhich ‘fper’ite., With intermittent . | °SterS: 4 2¢id, and 2 ethers ave presented. o
L2Aast 4 %02 cyeles, such 'as. those built by~ the. .-.: 3392. THOMAS, P..R.,: Dows, L. x&b Levia H - Dets . .
T2 Viag coucerns. The Viag genérators, . mination of Carbon Monokide iy Hrmemmsthon Sorels ™"
‘principle combine this method of heating with ‘the Containing Olefins.  Anal. Chem., vol 21 ‘No. 12,
, gﬂsgsmtgo:g pl:;:g:gg;gtb‘:ut (g)l T}cl)g‘;gd rgroup’ com 11049, pp. I4T6~1480. . o o SN0 S
:  Proces at employ O. for the internal " Studies - of hydro “synthesis and cataigtic
) %};pl%'v ?gklig;zt, I‘.‘qulh ?:tlie?“r ltlln': operation continuous., -, cracking make ig neccezls‘ﬁg; t(sayggltfrsxijiﬁgngo g!sitals;%g
belong in. thié'clds‘s’., (3) 'Amgi’e!éigag%scisgg cuessisgg ‘ ﬁgﬁmff 1"35 lngg;e amounts. of olefins. ~ All ‘hlydr%am'
Delong i ; st s excep! are removed rapi 1t .
irect heat transfer by recycling part of thepro- - in liquid N: fron: which th?e‘sgc;igledulgegi:sogle%%ng? )
n = f R

P AR i S R e

-duced ‘gas ! : n
high tgmpeesmttl:ltfrgh?g _?Sggnxz{&gﬁt;{:;d 6toei‘tzi1§edr equired - : N/ O: and CH—are renioved by Toepler pump. Orsat © . Jf -~ paraffin wax, 111 refs. . ) )
erators, belong the Pintsch—Hillébrmideo persr egex:i [ apparatus is used to rémove O; from this misture and -¥¢ 3397, TEpMs0Y, G. H., AND Givey, P. H. Hydrocarbon © . -Nat. Petrol. News, Tech. See., vol.38, No..1, 1946, .
Wintershall-Schmalfeldt processes, (4) Agrmu' S | to determine CO. The major part of the CO Is ab- . ki Synthesis. Butterworth’s Sci, Publication, “Progress. . PP. R3-RS. - : o ‘ -
ploying direct heat transfer by external heatix "cﬁi‘;‘ . Sorbed iu acid euprous’ chloride. and the' remainder in % . “in Coal Science”, London, 1950, pp. 332-852; Fuel - Among the many plants mentioned as:producing and
- P 5 a ‘cupro‘us sulfate-2-naphthol.  CO is determined in con- % " Abs., vol. 8, No. 6, 1950, abs. 4602 - - ST preparing ‘to produce chemicals from petroleum is. - .-
: ‘ A : e

T

%
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gggitg:ge ﬁ!ydrosol, Ine, owned 7

§ and Hydrocarbon Research, I i i
%izggégg ;&;:ggstr{]ction ang.j operatién ol:’cz; $]g]86:51068
- plant in Panola elds
Panola Co., east T 5 hat thta e
o produée ok glx)ﬁs. It is reported that this plant
1,000 bbl. per day of
gézs_f of crude aleohols
1s stated that gasoline can b
Ill)ﬁ)ogu ccgi £t. g}lii in compet:itione
gasoline from $1.00 crude,

' ll;]e:g ifl?lg:ut;e; lgg the Fischer-Tropsch pr%f:l;‘sig ithtehxf

man ‘us research in . this. count

this process competitive with fonc refaecs e
ductlon of sembetitive conventional refinery pro-
lug .- Byproduets can be co

tively cheaply into chemicals ke Fisae

Tropech amdpato ol S and thus make Fischer--
T C gas oils stil iti
with similar produets from petrolteulmlfu')re competitive

by -several oil com-

cording of the temperature
rdin m and the CO. ’
gemmtpgg:::;es{’glgm%mry tests had gl%%%o%;e&t ;’f
use ig] ¢
on the reaction 2 (¢ 200, Besligivle ot
ferric oxide took

=2 Fe;0,4-C0,)
responds to the reduction of tixe ferr
with f;gimatxon of a gas mixture of 470(;’: OC%-’: a
mefalli e ferroso-ferric oxide is reduced di - 53%
lic Fe (Fe.0it-4 CO=3 Fed COm. CoectlV.to
experimental conditions the. reduction of t
- oxide took place in 2 ways, namely,
and by-a complex reactio ;
represented by the reget|
 whole of the ferrous oxi
ginning of the reduction,

made for $0.05 per
with conventionally

3402. . Japanese R . the reduction of the ferrosoferri s
~ Processing, vol. 2, No, 11, 1047, pp, S5 ang, LeTO" 3406 Touem, T, [Liguia fe;;zl:;‘:fi'om o
.8 : - = as, k. Ti 3 n;
; cant“sm!;;l;yooff Elﬁg Tg;;cgg; sg;:)x;f:fs of guels and lubri- Zentz'all’f,e lﬁoTé?.igg' 1;1 Giﬁ?lsgis, pp. 813-8183;7 glllfnlls
s H k perfo: . ; o ) . Ei234, . . .
Japanese in obtaining supplies for sz]lr ncx;:lii‘lrgil:iiegy lsllllg Review '

of ‘the Fischer-Tropsch proééss for Droducing

data are taken from the repo i . Dbya

i : ‘ n ts of the United St ydrocarbons from CO and H, .
Naval Technical Missi. T Santes Synthests g: ; “daveloped 1 sha

:the Seven-Year PI on to Japan. The peak year of - States !:; %ﬁz gii(‘ltg?i;!lzem()d fareioped: In the Uglilt:é‘

} an to achieve a yearly
‘ aboui; 1,000,000 kI, (6,300,000 bbl.) eagh
. ﬁzso’lme and fuel oil by 1943 occurred i
1 4,000 kl; were produced, divided as fol
. genation 700 ki, Fischer-Tropsch 17,
_.perature carbonization 95400 k1. -
- 3403 Higher Propa; ds in  Gi '
S gher Propane Yields i line "
S . felds in "Gasoline ~ '300°
e ot a8 pp-1052-1 3 R m.” of natural gas there are ‘produ
y Sommar 3 by H. I\.ehd' gasoline (octane No. S0). 15 i i
i ey S bt ool o i
adsorption of selected com s depends on the arboxylic acids, The productic st lquid
7’ ponents of the b, ) hydrocarb is 56 compared sy, 1% lauid
. ‘tivated charcoal, 1040 mesh. fowine sonti o oo 26 @ pons JS.5 Ore, as compared wi “the
tivated . ( b, flowing continuously from Uerman process. A stmplif rocess for syniens
flow, D‘I‘gg f)li)itg{?elsorptmn tower under controlleq . from coal is under d;‘}:llopr}’lg:gé Tn'the Tatted S
ration of a hypothetical plant is de- -.. 3407. TINGeY, H. C. o, O ages
- - TINGEY, H. C,

production of

of synthetic

Iu‘ 1941 when -
ows : Hydro-- -
1800 kL, low-tem-

of natural gas with 6]

! 8as prelnleated toc,'about 650° ilsmg;ir
m.. and 1,3TOgL ':é%:onding to the equation -
e CO: formed i
al gas iy conve; "t 5005 et

pressure. Natural
dized at 20 a

am. -From 3,000,000 -

e at the Califorain” -. ced daily 700 ton§ of

- -seribed., - Investment, and o < ) ;
d. Investment and operating cost datn for- Ssition of BOINSHELW00D, C. N, :
P hvestment perating. cost data .for.al:. Decomposition’ of. F i i on S alytie
pant reco ' 98.5% propane are -given. ~With a -Platinum undV'Siert(;i';r%I(‘)I:llrl.‘c‘Cl‘;\:lilq Sg::l e facey of

! investment of"$342,000 and tota ating :
gg::e, Including amortization-in 5 yr., olftt'sl?g; ;:.10[:)&,5.;;(; P
cost f’neﬁng’ﬁ ?,fq frgxp%r(l)eo 1‘Y‘§;th 1.11 yearly production of .
. §0.068 per gal. for tha propune, 5 paimer o, TAlue of
el k. fr 1 propine u pasout i of 041
- | S¢éé abs. 1207, - S
73404 Trrixe, M. W, Underirol ification and
404, 1 - M. W,  Underground'Gasificati
ggi)t:lsll_g%ﬁ[easurgs_. Tnst: Fuel; WattlixuguBﬁﬁfl
- Pebruacy 194, g 103-104; Chem Abs, vol 35, 104,
Reviesw of récent Russian me s derground
. les -of -recent wethods of undergro
fe‘;s)lmlantclloga &?ﬁludug jt(})e_ cl;:am_ber, . slbpingqggﬁf,o;gg ;
¥ al methods.” The slopin % t ’
g%;lg cl‘;f,’;gt fgafe“gjsi"""ge i gs mughflss%l:‘, ?;ptgggs- o - “ToMILov,V. I. ' See abs. 2709
lost. practical. Gas produced varies 115-910 B.- S ) ‘ 1.
and is 'said to contain,.during: uction phate, B . dars X
. id. . s the sueti s€, H: " 3408 (PRINS,
and Go o to contain, ing-t suction ‘phase, H. * - ‘3409, [PEKINS,
| Srntnegs e l?llper proportions for hydrocarbon- . - - r-.\*omil‘:i)f[gfuﬁ"ss'u
~Trstrics, J. "See abs. 2840, -~
a0 TIKHONOVA, Z. T. “See abs. 1789, :
3405, TrvasmER, A.'S. [Reduction of Comples CF -
0 -'S. on of- Comples -
-ical Compounds in Relation to Their -Dl&ggagg;a!ﬁ )
» oL 14, 1939, No.'3; pp. 19-28; Jour Trea -

. Metallurg, ]
. Steel Inst. (London), vol..140, 1939, A, p. 257"
ferroso-ferric, and fer

‘Reduction of ferrie, oxid
with CO at 300° was studied in an uppixruturso l:xsx?ll\(iitre!? .

a’stream of CO was passed ovy
st « er the heat,
‘ ﬁsxon yexng made for cpntinuohs and ?uggrf:tsi'cpf':

, VoL 12 B
o, 16, 1053, pr 4iag 25
‘E.-:Sce abs. 1836, 2602, - -
[Gasification-and ‘Application in ¢
Ga 1nd tion in the
Gas Industry.] J e, ‘
T R Sely 1 Jour. usines' gaz
L 75,1049, pp. 186-150; Chem. Zentraib,, 10561,

-pp. '1668—1676; Chem. Abs., v
s+ TITZENTHALER, l :
3408. Trtze, C,
"_.Chemieal and

Vo) :
D.AT2, ) .
.. Basle equations for G 'gasificatio

: ah \ons for. ification,
- gzrtenehgllqductxoz} of syntlaletic NEH:, the” Bergius pres-”
sure I{( rogenation, ‘and .the synthesis of oils and.
impol?t ;nl;yé tgg ?fc&ex—?pops’ch process-is shown. - The
: the’(prodyuction'gé,shi ;gtxou,to modern processes for

+.7+ Togo, T.' See abs. 1903,

~

" Its application .

E."C.  Adsorption Isotherm
s D sotherms for
rfaces, Trans,: Faraday Soc., vol.

. With certain’ restriction a
D ¢ . r s regarding the magnitude
_gféc(%x(tinmdentropy cpaqges, fwel):knowu iszt)gtllllet:xms
coverg"gce Iffrghué :’giggixion otf heat of adsorptior with-.
> ge. - 1e variation of net heat of adsorption
with coverage 'is known eith etienl
: : . er from theoretical cal- | -
- Guations 2t experimentally from calorimetric ‘megsure.
- ments, o thsot erm can be reasonalby well character-.
accépted Awt he concept of nonuniformity of surfaces is
- Sccepted, 31(11 sxt)lxl'le) *auté:rpretution of transformations
- sidered, | : e lrmslon solids must be recon-

catalytie effoct : B

calorie gas:is considered also. o
See abs. 2514, < .o L TN

.7 46,1950, p. 580-386; Chem. AL, vol, 43,1051 p. 18, < -

Bi10. . Physical Adsorption - on Nonuniform
gurfaces. Trans. Faraday Soc., vol. 46, 1950, pp.
'560—580 ; Chem. Abs., vol. 45, 1951, p. 18.

"rivonunif.ormity of an adsorbent surface affects the

therm obtained in physical adsorption both for

alized and nomnlocalized monolayers. Subject to

B iic approximation that the internal partition function

f7¢ the adsorbed molecule is independent of the adsorp-

hion potential of each site, it is shown that the log
égsure versus log amount adsorbed is a linear plot,
ether the adsorbed film is regarded as a polyphase

a gnonophase system. X .

. See abs. 636.

f4411. ToNcuE, H. -Design and Construction of High-

[/ Pressure Chemical Plant. - Chapman & Hall, London,

1934, 420 pp. ~ .

24 . Practical Magual of Cheniical Engineer-

D. Van ‘Nostrand Co., New York, 1939, pp.

B\ Design :and construction of pressure vessels for the
chemlcal industry aré included. S
TOPLEY, B, See abs. 1422, 1423,
Toep, N. E.. See abs. 555. R
3413, Torpov, N. A., AND BORISENKO, A. I. [Solid Solu-
tions in the System- NiO-Fe:0..] Doklady Akad.
%; Nauk. 8. 8. 8. R,, vol. 63, 1048, pp. 705-708; Chem.
Abs., vol. 43, 1949, p. 4552, i -
(1). Thermograms.of Ni:Os show .3 endothermal ef-

N

ko)

ie and erystal H:O, respectively, the 34, at
-2 NiO+36 O..  On account of this disso-
+&elation, irrational to use Ni.Os to produce Ni ferrite.
*(2) Firing NiO4-Fe.0; mixtures prepared by drying the
precipitated hydrates.and pressing under 3,000 kg. per
em? at high temperatures is accompanied by deoxida-
H ith the molecular ratios NiO

-1;200°,°1,300°, 1
ively, 0, 0.70, 1.75, and 3.18; 0, 0.66, 2 X .
474,39, 5.88%. -.(3). Products obtained by 40 hr, firing of
0--Fe.0: mixtures at 1,100°+10° showed, in petro-
graphic -examination, 1-phase structure only .at the
initial molecular ratios 1:1 and 2:3; at the latter
ratio, erystallization. of the ferrite somewhat less
distinet: ~ With the molecular ratios 3:2,2:1, and 311,
product shows 2 phases, ‘of which is identified as
i Ni ferrite, the other N1O. roducts of mixtures.1+2, -
5, and 1:3 are equally 2-phase.. (4) Debyegrams
show disappearance of the Fe.Qs lines in the 2:1 prod-
uct, and also of NiO lines in'the 1:1 and 2: 3 products.
Combination of the resulfs shows that the 3:1, 2:1,
and 3: 2 produets are tures of Ni ferrite and NiO,
%-1:1 is the pure ferrite, 2:3 is a solid $olution of Fe:0y
;ﬁ in Ni ferrite, whereas, 1:2 ,-1:3,and 1: 4 are.all »
7% mixtures of that solid solution and Fe:Os. - LT
{ 3414, Tororoy, N, 5, B, A, 4
SENFO, A. I [Solid Solutions in the System CoO~
Fe.0,]. Doklady Akad. Nauk: S. 8.'S. R., vol. 66,
1949, pp.- 905-908; Che
‘In an equimolecular mixture of the precipitated hy-
43 droxides, ferritization is-complete on 40 hr. heating at
1,100° of pellets dried at 120° and pressed under 3,000 -
kg. per em. The thermal dissociation 6 Fe.Os> 4
¢ .FQ:O¢-|-0 -
. In'mixtures with NiQ. In the presence of excess CoO,
i» the product obtained is porous, and contains, on micro-
§75" scopic examination, 2. phases, 1 dark gray, the other
dark yellow. ‘The amount of the former decreases with

HNO; changes from dark yellow in the equimolecular
composition to yellow for 2 Co0+3 Fe:0.. With further

LITERATURE ABSTRACTS

along with the yellow crystals, attaining 45-30% in
CoO+6Fe:0:.. By X-ray examination, free FeiO, ig
present in samples of_the composition CoO4-3Fe:0s and
with higher Fe,0. contents. The pure spinel structure
of Co0--Fe,0, persists up to Fe:0s, contents correspond-
ing to 2 CoO+5 Fe;0:. With excess CoO, from 3 CoO--2
Fe:0, upward, CoO lines appear along with those of the
spinel CoO'Fe:0:. The latter is, consequently, the only
compound occurring in this system. Fe;0s is soluble in
this ferrite to the extent of 1.5 mol. per mol. ferrite at
1,100°. CoQ is not soluble in the ferrite.

3415. TorrEY, P. D. Possibilities for Production of
Liquid Fuels From Shale, Natural Gas, and Coal. L
Petrol. Eog., Refining and Gas Processing See,, vol.
22, No. 3, 1950, pp. A39-Ad4 c

. @eneral review of present and future developments -.

fects, the-1st 2;:at 180° and 340°, corresponding to loss '

in the building of a synthetic liquid fuels industry.
The lopg-range objective 'is considered, rather than
immediate prospects. e L
3416. Possibilities for Produetion of Liquid
Fuels From Shale, Natural Gas, and Coal. IIL
Petrol. Eng., Refining and Gas Processing sec., vol.
22, No. 4, 1930, pp. Ad5-A48. .
Discussion Of coal reserves and the costs and possible
production of liquid fuels from coal in the United
- States. : .
“Toreey, R. M. See abs.:8227.: . . =
© TosHIMA, 8. See abs. 1910. - .. - ;
17. Torzex, F. .Communication to-the Power. Com-

34

Mines transl. T-489, 1950, 20 pp.
= »Report on the -complete gasification. of powdered .
- coal by the Koppers-Totzek process operating under
tluidized conditions with the help of 0. and steam.
Experiments are described using both powdered lignite °
dind bituminous coal for the production of synthesis;
"gas. “The results weve particularly favorable. - Using
ignite, 2 gas of the following composition was obtained :

Rt
700, T4: CO. 357 Ha, 50 Ni, 19 ; CO+H; concentration .

§3%.- Gas yield was 1.9 m.? per kg. of raw-coal corre-

- 'sponding to an ideal gas. yield 0£-1:62 ¥ m.* Q. con--

: sumption per kg. of coal wus 1304 ¥ m." corresponding”, . ‘
to 0.16 ¥ m.® per N m.” synthesis gas or 0.158 ¥ m.® per:.

| ¥ mideal gas. - The computed production cost of the -

" “-synthesis gils was 1.32 pfg. per ¥ nxd With bitiiminous

oul,’the gas had the composition : COs, 115.CO, 54; H, -
4 ;- N, 1%, CO+H: concentration 88%.

"~ yield 0f1.85 ¥ m* O: conswmption amounted to 0.525 -
.- m3, corresponding to 0.25 ¥ m.’ per ¥-m.? of synthesis -
eas or 0.284 ¥ m? per' N m.*-ideal gas.  Tlie cost was
1.72 pfg. per ¥ m.? synthesis gas. Similar calculations

"~ are made for the production of fuel gas from lignite

“ char, lignite, and bituminous’ coal but’ without-the use’
0 . B . BN E . .

© 3418, TowNEND, D: T.A. dhsiﬁcﬁtion ofiCoal, ’Gné
World, vol. 127, 1947, pp. 79, 406—118; Chem. Age, Vol..
.1 57, 1047, pp. 357-360, 399-400.. - ‘ :

" Piiper presented at the St. Andréws symposium.‘ An.
- account is given of modern coal gasification’ develop-

. ments with special attention.to the Lurgi process as

., in-mixtures with CoO, is-less intense than - .

being typical of a pressuré-operated process.. Gasi- ...
. fication uses internal hent normally :by burning part
- of the charge with air or Q. In the production of
‘' water gas, it is possible to combine the flow and make:

. runs by using steam mixed with O: instead ofair.” Two- -

Inereasing excess of Fe:0;, a new, light phase appears

. main reactions may -oceur according to the tempera- -
ture:’ S - LT
decreasing CoO. With inereasing Fe:0; content, the - -
coloi of ‘the- erystals seen in specimens etched with -

o

(2) C+H.0=CO-+H.—29 cal. -
" () C4+2 H.0=CO,4-2 H—19 cal. :
700°.

Reaction (8) occurs at 1,100° and (b) “at 600°~
of steam

The temperaturg may be regulated by the rate

mission; June 12; 1942, - TOM Reel 238; Bureau. of..: . ... ‘

Gas yield was™ < : .
¥ m.? per kg. coal, corresponding to’an ideal gas - - -
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s .
. {Influence of the State of Combination partnership. Great improvements in yield angi quality
pof the Constituents of Nickel Catalysts on Their of products and in gas-synthesis plant design have
W-activity in the Fischer Synthesis.] Compt, rend., resulted froin the development.of high-activity catfl-
ivol. 228, 1949, pp. 1015-1017. : Iysts and from the solution of s;mportaélt t11)‘1:oblemts rx:
Crati : i i 0 » reaction kinetics and heat transfer inside the reactors,
Batio of uncombined X o that present as the hydro- AS a result, the economic prospects of the process ap-

flow. Working at a pressure of 20 i '
k atm. increases the H i '
1 r ; perature, 100, —, —
e T S A T
! 1 a  weight, 63 —; 3o i
higher calorifie value to the gas; it also enables any 59, §3.‘ 28;, lfgaiting: iﬂe?’:‘gg"g tﬁozoislghtat 21203”
wei

CO: to be v i O uch treat- 18, 46, 36 heating at 450° to constant wej. h .
2 removed by scrubbing with H.O, Sue d s, ; ght in’ ’
A N, -

R

ment gives a uniform gas inde
pendent of the fype of 16, 40, 44 ; i
coal used. The Lurgi ‘ . , 40, 44 ; heating for 48 hr. at 290° ; X i i 1 ivf
Souy Usedl Tme, pm;,cessrgzsys f:%s bresf e&vitth lignitic heating at 450° Efter the preceding };eg:” 33, 59, 8¢ Jaluminate is a determir{xng factor in the acft l;ﬁty Otdt:l e pear favorable for operation under German conditions.
synthesis gas for use in the I:‘ischepe'_pa 0 produce  59.5, 20. An X-ray diffraction study of thesment’ 205 scher synthesis, whereas the presence of the bydro- American prospects are discussed. . The production of
3419, Recent Developm ,é- ﬁPSch reaction.  is summarized. @ catalysly »catehis “nfa‘i\?{ %ﬁﬁe § thom l?icngitilyl'fo?';sth&gemg synthetic lubricants from the synthesis produets is
Gas Times, vol. 52, 1947, ppi.7 4fs—un 3 8; v(i;’lll Ssl%cnltég' 3424, < [Relation of the Chemicay Compos Ity angf guzymrzileuction sff ;;0%,13xi3:s, carbonntesS, nhll)m' discussed in detall. ‘ |
. 3T 8, ; Vol 58, ) ?fd-sguc-t“-re of Fischer Catalysts to Theli!g?isﬂ% iate, the less is the hydrogenating activity. It is logi- 3432c.. . [Technique of Carbon Monoxide Hy- |
Wm3i3.3am Totng Momorial Lecture discusses fho 2 878815- clivity.] Thesis, Univ. Lyon, Frane yn- to admit that each compound of Ni put to use drogenation.] ~ Brenuntoff-Chem., vol. a3, 19'02, pD. |
.87 pp. hd Eerts its catalytie activity in a given direction, since 21-30; Erd6l u. Kohle, vol. 5, 1952, pp. 10-17; Chem.

Abs,, vol. 46, 1952, p. 3,731 ) ) . |
Various types of -converters used for hydrocarbon B

‘33&“aﬁﬁ%ﬂ%ﬂﬁggﬁd“cﬁgt?s?“ fuels—carboniza- Previous discussions on the ori
gliscussion is confined mainly (tao‘ talfteefxsgogg eéf‘;’;‘te’;hg ~ reaction mechanism of the Fisechflfgsxi;lﬁti':e}‘slil:tg:& i

r%StS, the typical processes being the Lurgi pressure g{.‘e reviewed. . The paper consists of 2 parts, Tli‘l‘y;ﬁ Rios. Effect of the Chemical Composition of  Synthesis are illustrated and deseribed. A - graphic
gurgess' the Winkler boiling bed at atmospherie pres- l?Cusses the ‘chemical changes that occur in th % Fischer Catalysts and Thelr. Constituents on the  comparison shows the great improvement due to the
Soe, cand. the Leuns-type “and Thyssen-Galocsy — supqo none,OF N base catalysts. 'The presence ot % gynthesis Activity. Jour. Chem. Phys., vol. 47, 1050, - modern high-capacity Fe catalyst as compared with the
. Wit%gmg producers operating at high temperatires °f de and hydroxide of Ni, basic carbonates ang hydr jJo pp. 474-482; Chem. Abs., vol. 44, 1950, p. 9783. older Co catalyst. “A graphic comparison of the total
removal of the ash as slag, Some reference aluminate and -silicate of Ni was detected The ki : C ’ N cost of gas manufacture by the blue-gas process with
- Were measured by a polarographic method. The rg;e i 1—A129rtxese1§u{3_x' qzll_talyst Ev e contan& and without O; and with the producer-gns Dioess
i aluminate and Nj silicate after being heat-treate indicates that the water gas without the use of O: is

also Is made to the Pintsch-Hillebr: unds 45
Bublag.Didier poo - llggbmnd and the  tive proportion
D processes, the Imperial Chemical In-. proportions of these various types of compo o 450°. ‘The aluminate is active in synthestzing 14 pespest. For maximum gas utilization (96-97%

‘possesses ¢ crystalline structure favorable to such a
ctive process at the interface,

dustries fluid: o ean be'ch ( N -
. po“'dered-fuelifgigiﬁg&sﬁ(ﬁf !;?:gct:sl;; aod: the Koppers  of the tl;:e;lz;x)Efgrgﬁg&:gtlglgze%gnii}?g e Sonditions, gher hydracarbons; the silicate forms OH. primarily. - - sgnversion with low CH: formation) multiple-step con-
- TrAEGER, B. See abs. 2693. . © . example, reheating for 48 hr. at 2305 fnr:dslgtmn' For The distance between the Ni atoms in these 2 com- - cowgion fs required. Physicochemical investigations
3420. TraEwcmyer, K. [Gas Sources for the . strongly diminishes the content of sflicate e;’,}‘,} oL pounds is belleved to be the factor responsible for the . “gpow that the gas for synthesis purposes should have
and-Future Supply of Germ;;:‘ies éox: the Present even prevent its formation totally. The 29 part!gg g specificity of their catalytic properties. .. " 'a low CO, and H.O content, but' that N: is not as
" fach, vol. 82,°1939, pp. 590595 .Chzé; ll-h\gVasserf - ntel‘llSSES Lhe effect of various chemical compositiong on 5409, Trastyr, — [Manufacture of Ethyl Benzene.]  objectionable. CO. is chemisorbed on the:catalyst but:
33,1989, p. 0592, - .. ., oioi WHem. Abs, vol.. e cafalytic activity , of . Fischer-Trops 7t gg.% fﬁeel Ié%e%[f;nn}e%?i,‘lﬂ-&lao, Oct.-23, 1935; .. N: is only physicugy nbs}oereod axgl é(s) read;]ly replaceg.
T ,2135. eel 201, . . : ) : < The undesirable effect of H.O an: : is shown graph-

vy idue gas of the Fi - the refuse sases - ically. ride variety ducts ean be made by this
i*" Residue gas of the Fischer synthesis, the refuse gases - -i¢ally. A wide yariety of pro le by this
f the gus-;il compression and the gases obtained i; the process, ranging from gasoline to heavy-wax, and-in-
-eracking of gasolines are named as sources of ethane . - cluding alcohols and tpeu: derivatives, solvents, and
or manufacturing ethyl benzene. The % of ethane. - Wettingagents. This widerange of products makes the
{1y obtained and the cost for 1 ton of ethyl benzene are process economnically attractive in many countries. ~ -
Fit:caleulated. - o ; : - See abs, 2591. AT

-----. Various suggestions-as-to' metl gas v i
- : ; ethods of ‘gas manufac.-~ ~tioned- above; and' i 3
- : m ’ ufac- " ! and- particularly tho: dro-~:
‘su;;l;r:burrec‘é;we'i‘lh afp}er giving. data as to present - Silicate and Ni hydronluminastye, ars: ;ifsc?slsegy
* increased very little 1n %fnegoifxs{n%l browu' coalhas  1atter'being found' particularly important 8
. uCh pahen: t yr. .in ‘spite of - 3425, —. "[Stady i felel - O
Xperimental work; the most successful plant 7. Differential ’.‘i-.‘hvel:'(rilfnlofAﬁ‘ltsI;gg ]Nggﬁf axi-:ex:\{is':s bls."‘ ‘
! lalysis. 3 ., VoL

T

" i3 tha Cassell Disadvantag:
Ionion prvesies 15 bHSSE Se i B 20,1950 o TSI Chon e, vo 4335505 |
¥ ved, as - T185 - : : . Abs., vol. 44, , D - : ’ e TWate s-Cireulat :
ggcggggrt%lgéfggtg;:smgﬂéa e od, 8s well a5 - L; i3hy(n‘“i(le 2 the sl & . (1 . - ,34;30. e [Plan of Pressure-Water Gas-Circulat- " TraPNELL, BsM. W.  See abs. 2820. . -
. processes. - f the more promising of these proc- . "< o xide i e gel formed by precipitating NI ng Synthesis and the Low-Pressure Synthesis.] - - » Bavstimxee, W. [Vapor Pres-
Grses s hat of gasification with O, mder pressurs, o, SeCOs e heted 'fo 300° for 15 hr.  Bour FYAT Reel K24, frames 3,060-8,076, Nov. 11, 1040, - . E00 T L D e tion of Tren. bentacar.
siven for 3 brown coals, showing-gas and - - the dehydration of the hydroxide at 360°-380° Explains the scheme of the 2 types of synthesis in . bongl.] Ztschr. Elektrochem., vol. 35, 1929, pp. 799
802; Chem. Abs,, vol. 24,1930,p. 3690: - ..~~~ °

" bypro i - i g | ermi i '
. Ppoduct ielas and ned cost. T rocas iso a0, &, S0 enthermic rnckon; e “soctnd i
_ heated under pressure, erhlch, Aare_noncaking. when' '~ .ogmnoition g; ?h‘a%bm‘bed honates nte Goie .1
~Is stressed, ‘as .well as thg ﬂem?#lgy of this-process.  379°N70 at °'>0°;->§0>° asi_? 'carb;)nz}tes o o 0,
' .. ’gas manufacture dnd nyarogéif’:fmﬁlﬁ spfntﬁxmn-bml?g 1 /1:1 misture of 'lziésélgulgg rugfll%isgltgfg'vp(f ¥ 1‘1v ot a*
- enriching medium for the manutec © st b produce a silicate-content of 15%; ’
3421, Traiteouze, Y. - (Cliemionl C‘;f:riﬁ #8. ... .. ! ’show the dehydration curve bui%é Ss;ﬁ’)xgnt%g Z’t'rl()i:nggg
'C”‘i“‘g‘?"ti&‘éung Their Preparation ??ecso:xﬁan lfgllllgr “‘35?%"’”?%%% and, in the ‘pertinent cases, another re- " -
- v0L:227, 1948, pp. 971-072; Chem. Abs. won o Send,  action- at 400°, presumably hydrosilicate
. 3653 R m 9‘ 2; ’Q‘hef.ﬂ- bs., yol. 43, 1049, ;';‘;‘l)nsntﬁhe contaclt mass ibs5i1eﬁ%géégétfcgt‘foxfg’rgggo:t‘ :
- Cataly: : R . et crelo 220% . the total decomposition i ; PR
" the clxefllsiftsnl‘:e;ﬁx l%r%x;a;ﬁd 13_5- seve al nxgthods, and .and 'complete dehydralglourlofn‘tﬁg ;J;Zgﬁgecg;a‘?: %\txi-% B
7 traction With NELO \ﬁritf\Hl\’“ as determmeld, by ex-.  ther combination impossible. -A close relation.between .
- fore reduction, NI genevally 15 Ty} bion.  Be-.. . the precipltation conditions . and the activity of 8", .-
. freeoxide or combined with the CO, ion hvfl%sa.lunl;if« ischer catalyst can now be established. = -+ .
. bate, and hydrosilicate of Ni, - - @ ... o .

"~ detail. The output of the obtained products is cal- E .
i culated. " Two flowsheets. . - ' 0% 00000 UL Yapor pressure’of Fe(CO)s was mensured 47.58°— :
¥ 8481. TRAMM, —., AND CLaR, —. . [Preparation of Oils  : 101426°, by medns of the apparatus of Trautz, Baisch, -
‘From Primary Products .of the Gasoline Pressure’ - and Dechend.. Calculations of the heat of vaporizas
-Synthesis.]” FIAT Reel K29, frames 6,634-6,701, . tion; by the Clausius-Clapeyron equation, showed that
1940-1941; PB 70;218; TOM Reel 206.". S < it gradually decreased -from -9.65 ‘kcal;'atl:ng?“,:tg -
Preparation of lubricating oils from gasolines of the  -S5:79 keal. at 98.98°, ~From the pressures at 0° an
pressire synthesis is described extensively. Primary; :1042° & value of 9.33 keal. i obtained—a value much
. ‘materinls are gasolines, which have been prepared = - higher:than that of Dewar and Jones: (Proc. Roy. Soc,,
partly by Co and partly by Fe catalysts. In ary case, vol. 76, A, 1903, pp. 558577 ) ‘The lower values cor-.
o preliminary ‘treatment of the gasolines is necessary.” responding with the higher temperatures are attributed
The best.way is to-conduct the gasoline vapor through - to, the presence:of Fe:(CO)s dissolved in Fe(CO)s xe-
hot concentrated phosphorie acid with following neu- . dueing its vapor pressure qn(l raising its'boiling point. - -
tralization.. 26-tables, 3 graphs. - . ...~ . . 3484; TravERS, A. . [Liquid-Fuel Problem and Proposed - -
3482, Triaq, H,.-[Gas Reactions in tlie Heavy-Chem--, - - Solutions] Chim. et ind,, vol. 13, 1925, pp. 373-382,
ical Industry.] Rundschan deut. Tech., vol. 18, No. - :
.. No. 23,1938, p. 3; Chem. Abs,, vol..32, 1938, p. 6309.

ok

722-730; Chem. Abs.. vol. 19, 1925, p. 2398.”
Discussion of the nature and. distribution. of petro- -

8426. TraMBOUzE, Y., AND PERuIN, M. - [Th of
LS A ;X AND-PERRIN, DL - [The Effect of - ..
.- ‘Preheating During the Course ‘o:‘; Thermal Reduction

3422, [Study of Fischer Catalysts by Xeray '
3 F5ts by Keray o of Mook : ‘ ‘teche. * leum r Spi ;
E ?i:,i'??‘ lon] " Compt. rend., vol. 228, 1949, oD, 1882 gegilsc'l]xel (%lf,ﬂlgst,s on the Yield:in the Fischer Syn-- “Reviews modern méthods for the synthesis of tech- - - lenm, the processes of production of motor spirits from . -
©; 1433; Chem. Abs;, 'vol. 32,1049, p. 7813, .. .- . .. * Chem.. Abs *vgl's,lf nldéls; 011{ §§§i 1940; pp. 837-839;" nical products withi the help of catalytic gas reactions,” . heavy oils or’ coal, -cracking, berginization, synthesis:
" P -4 . oy, e Os, 4 N .. “‘ R .

© "' Further -study- has been- e I ischer Ni - ¥ -
catalyst 1n ansattemp't et':] zlgggr ng-tg::e Fischer NI . Jt'is-clear that preheating clearly improved the -
both a hydroaliminate and a hydrosmcatle)rggeﬁcie ?E gg)wy ;’fi“’etz c;“t‘“y sts studied, the yield of hydro-
L1 . ns being tripled in the 1st case and doubled in the . .

.- is confirmed that the f ¢ “oeit Ty Fhe
silicate at 450° - CLUer coexists with'the hydeo-:" 29, The % of rengents consumed is-likewice main- -

; % using especially H:; CO, N:, O C-H:,-GiHly, C:H,, C:H; - from gaseous C compounds, and the situation'in France. _ -~ .
Fi and GH..: Thustrations: 7~ v o o v ogagsi o [Methods. of Increasing_the Yield of -
g " [Development of the Fischer-Tropsch-: - - Gasoline Fromi Crude Petroleum.: Substitute for-
Gasoline.] Rev. ind. minerile, vol. 15, No. 853, 1935,
* pp. 403-428; Gliickauf, vol. 71, 1935, pp. ;277—128{);

3432a.
. - Synthesis in-Germany.]- Chem.-Ing.-Tech., vol. 24,..
", 1952, pp. 181-182; Chem: Abs., vol. 46, 1952, p..6,361..

3423, —— [t - L . tained at a higher rate for o - A £ : ] 28, A ‘
D“’i”g’Tﬁeigcélfgmlfgﬂ?f"efoﬁ Félslghe; (t?alatalysts " :more, the activbe life of‘tﬁglcgt;?;§:§sp§:éfgﬁge§u§§?::e, i }%; Bibliographical treatise in memory of F. Martin. _Chem. Abs., vol. 29,1935, p. 8304, ' : :
47; 1950, pp. 238-261; Chem. Abs.. voi. Tay 4ool *  Doisoning takes place. - It is established also that pre- 45 3432b. - [Industrinl and Bconomic Possibilities - Nature:of detrimental secondary reactions in.the
“o P-7688. S » TR S VO %4' 1950; - ﬁﬁ‘;’;ggiﬁf&;ﬂy ‘l'aise§ the activity of the catalyst, - of Carbon Monoxide Hydrogenation.J Chem..\-[Ing.-'* synthesistgfégleOH from (t:o émd H. is tz;s;cuisethli)- A
©o Ni, ) ciese “cataiysts ! R 1.0t rily is only medium, ] it 4 Tech., vol. 24, 1952, pp. 237-247; Bureau of Mines . gether wi e requirements of various catalysts. - The '~
the’ f°ﬁ‘l>"‘7?l§2" l};éetzlslglg;x h:nguggtysq? J}:'eff p\rigpared by . -superior.to that of all catalysts: ’ngg Fp?élsxga?;?ll.{esAﬂ‘ ; ngﬁsl;‘%—é’;y }s?saz P . - : Znergy consumption is about 1.8 kw.-hr! per kg. of pure
by ammoniacal treutm'ent, extraction Wi:hLHL{:%mOVeg - these advantages result evidently from modifications’ L " Recent developments of the Fischer-Tropsch process - MeOH. Theoretically, it is possible to form synthetic
- with. FC, respectively, are: Precipitation nt low t?e;- . :'C curring during the preheating. . This is being inves- . -J55.  with fived bed catalysts are presented. The report'is . hydrocarbons representing 75-80% -of the calorific - -,
Co o I ., “tigated. UL BT Q _limited to the work done by the Ruhrchemie-Lurgi @ value of water gus. . -




3436. TRAVERS, A", AND DIEEOLD,
gg:;e Cementite by Acids.]

. L{lrgg proportion, sometimes
ite is liberated in the free stat ,
carbons evolved,

Compt. rend., vol. 205

if;eslteclil, therefore,
ess than 3, and that the linkage: C:C:is
that the H replacing the Fe on solution does not pro-

This view is shown to be consonant with several re-

R. [Decomposition of

pD. 916-91S; Chem. Abs,, vol. 32, 1938, p. 895,

8%, l?fl (¢} ffrom cement-
while of the hydro-
¢ paraffins (CHy, C:H,) form on 34
the rest being olefing (C:H, sométimes 30%). Ilg is S\Z’:
that cementite is (Fe,C), with 7 not

BIBLIOGRAPHY OF FISCHER-TROPSCH SYNTHESIS AND RELATED PROCESSES

actions and to explain the impossibility of determining

{Fe:C)n by selective solution
15 remarkably absorbent, -

3437, — - [Isolation of Pure Cementi i
entite by .

. A’Etack of Ferrous Materials and Some of Itz Pl};yﬁgla(}
Properties.]. Compt. rend., vol. 205, 1937, pp. 797-
£‘>99; Chem. bs,, vol. 32, 1938, p. 805, T

ure-cementite, FesC, was isolated from & white

geagoéé?&*z’ e;d'sui' 0.3 ;bM'n' trace) by anodiclattc:cslg

nedium or by simple-aci 3
éag%’ 89()d aixd )sep:u'ated o D ot tack
28Ul (d. 1.47), washing with BtOR and Ef.
drying in N., Thus obtained, it forms fine zrS)mzilllllg
gre_zas.v{j ti) thle touch, Curie point 210°, - The electy :
otential relative to the calomel electrode

KCI) is. —0.3200 for’ PH 2.3, —0.500 for pH(ST{l?E.u n’ll":ﬁg

of Fé. g‘he C separated

-potential of the couple Fe,C-Fe is 0:30 at 18° ig a’
but increases-if the pH - increases: -

. neutral medium,
beyond 7.3.

" 3438. TREISTOFFWERR, - ﬁ‘rz}:mrkacsséx.‘

-, 7003033, 1942, 310'pp; PB 17132,
sil{:lnlngscript;dnm of, ‘
0 e ts Lo haue
Show S contont before an whies S, o1 analyses
en‘tr:mce intg-the contact chamber, -
TrEMEARNE, T, H. - See abs. 150. .
3489, TRILLAR, T, T a%b S
fraction Study of the Cementation of Ivon. - I. rAes”

Synthesis Gas—Routine Analysis. ] MIS[%I;E“(;‘T 1;

from C by treatment with -

The electrolytic -

,the arialyses made on gas at this .

after scrubbing and before -

AND ORETaST, 8. [Bleetron-Dit- -

.., tion of Pure Carbon ‘Monoxide.]  Com .
«Hon of -arbon "Monoxide. t. rend., vol. .
230,.1950, pp. 2,203-2,205; Chen. Abss yol. 4, '1950‘3,‘

P 10,631, -
~Extremely: thin
. ?y vaporizing from
ace of freshly cleaved rock salt: the ‘salt -wi [
1ce of fre v ( ; salt -was
) fi}gsoly ed in H,0 and the metallic film col!ectéd gl;e:
- NI'grill.” This ‘was-subwmitted: to cementation. in the

presence of pure CO and then examined by electron, . -
.\f,ten,pemeutation at 510°, orthorhombic .-

“diffraction.
. erystals of cenientite are present. - Below 500°

ementite 500° none is-

formed. At 340 . if the preparations are not e.\'po'seig‘

, Ctoustantly to fresh CO;, decomposition. takes place form- ..

Ing Fe;0. As’the témperature is rais d, g ite- i
deposited on the surface, and above 8505 fhgrgil):ll«l’lxtﬁixil:

. :of Fe and Fe,C are masked. ;.. . - - - e
3440. - [Blectron-Diffraction - Study  of |
" Cementation of Iron.. II. A
tures.T. Compt. rend,, vol.

 Supiaem Fe : th232, 1951, pp. 11116-1118.
- Sup ry studies to those performed with pur
CO' (see abs. 2718) and at slightly raised temgémt?x‘:;:

on _Study the
Action of CO+H, Mix- -

1)1)ly‘cr,\tstalling Alms were prepa-red‘ EEN
pore Fe or mild steel onto the sur- .-

8 Fischer catalyst
3443
_+ -Adsorption

0 350°-400° have shown under the experi; d :
£3 = ] ] T -
ditions that only cementite Fe:C;and‘oxi&?%]g(‘;.cg?e O

“formed. In the presence, however,:

cqual parts OO of a mixture: of,

different results

the presence is indicated of o-Fe, a

FeiC, and a compoas little cementite

chagacterized by:a diagram dif-

qua X ar AL
350° and for the-duration of the reactio?x n(g.'-:-ezd hi‘%f

S eﬂiea_,cy of Fischer-Tropsch

‘a i-ht. treatment by

- The formation of

CO+H,, oﬁl cementi )
a-Fe appear. The percarbizde myay ho;gsngg;C o,
If the reaetion is prolonged to 2-3 hr. Above 400e° e,
cementite exists. The results thus seem to ind{éﬁ’g

that the percarbide ceases t0 be stable above 4000 ...

while the cementite exists u
stable regions of perc o'
probably oceur:

(1). 3Fe+2C0-Fe,C4-CO,, -
(2) 2FeG+2C0-3Fe:C+CO.,

- The percarbide follows that o ite

Which contains less C; up to 400° reactiofnee(gl)eng
oceur but not above.. The presence of H, aceeler: ta 4
tl_l.e speed of the reaction considerably, Furthersm‘gles
will be made of the action of CO-+-H, at tempergtupe.
below 850° and above 600°. . P atu“@

3440a. . - [Electron-Diffraction St -
x ud,
g:;g;%);i c:?xf gr(lmopymCarbon Monoxide.] yh%ﬁtgiilegg
y Vol 25, 1950, pp. 263-264:
ey 9440'.:» v 50, pp. 263 ?64' Chem Abs.,; vol.

One hour cementation in CO atmos; 540°
forms the orthorhombic FeC; ho\\'e»":ghiléefgx; 140 -
tures <500° no Fe:C was observed. During cemgnlt‘a.
tion.in CO or in air there is a spontnneousboxidatioa-
of Fe forming Fe:O, filmi perpendicular to_the prepar 3
surface. . Dirlng cementation at_ higher 'tempemturis

X at least 600°.
percarbide, the following reaIcltligﬁg

- graphite is deposi g
- S20£) e posited on.the prepared surface.  Above

2 1o evidence of either Fe,C.or F i
without doubt are miasked. by. the.gra;)hite. »§u‘;1111)11ceg -
E;‘(?;'lgllilesly oxidized in air and.then carburized at 540°
Ugreat‘ér. same l'és_lllts.;bu‘?‘ﬂ? cexlubentlt(‘a ;grainrsizg is -

© TrorLtzscw,J. - See abs. 1677,

3441 ‘TroescH, AL~ [Inhibition by Carbon Hydro.
[ v Carbon and
gen of the Adsorptive Activity of Methane by E:‘ngcdlf:;
1\1c}:el Catalysts.] Compt. rend... vol. 228, 1949, DD
1013-1015; Chem. Abs., vol. 43,1049, p. sost. " 0"
Previous work on the adsorption- of CH. Ni
Iysts is reviewed, and new experi e il
.f.l‘lxe dsenred. Xperiments are analyzed.
is inhibited both by

C, the fixation of which by . the

,eatalyst diminishes the active surface without modify-- = |
and by Hx the presence | -’

‘ix}g 'rlllx_elspe‘egI ‘ot adsorption,
of which in the adsorbent reduces simulta
active surface and the speed. of adsorpt’io;xl.e ousty t e
3442, < [Kinetic Taws of Adsorption of Mathase
— » La Ads tion ] -
::)gndmsc:lﬂ’ 5S;1t:$l)li‘§ts Containing %ickelogm(%g%lg:
nd,, vol; 228, ) ppy 1126-1128; ' :
43,1949, p. Good. 0P T30 1125; Chem. Abs., vol:
 Previously. published results- (abs. 3441 -
Ivzed kinetieally. The’ heat -of ndsorptidxz g‘f‘?{“?H?noﬁl
approximated 17 keal. per mol, . .-
[Application -of “the “Kinetic Laws of

I¥sts.]  Jour. chim. phys., vol, 47 195 ‘14 36;
- Chem. Abs, vol. 44, 1950, p. 8754, o PP 181563

" MeaSureménts of the rate of desorption of Hs fndicaté
s sorption of H.indicateé -
3 types of active centers for whic cies o; -
L '-tli;)n;qu ;iesor‘ptiou are 9, 12, 1k orgies of activ:
-..The ‘action. of ddsorbed H and C g ies of .-
_“CH. adsorption on Nioar C on the kinetics -of .

and 16.8 keal., respeetively.

ublished i 3
344‘1-1,:1‘nd 3442) is discusspd.{ o, p’re‘lef)u‘sl.y : (as
3444, - * [Dissociation of Methane in Presence of

, & Nickel Catalyst.] - Jour. chim. phys., vol, 47, 193 :
+' DP. 274-285; Chem. Abs., vol, 44, 11)9530,'1;;07233‘.1-;! 1990, o

Studies made ‘in the absence and i
. dies m: : presence -of a Ni
catalyst indicate -that 10.reaction took place between
CH. and Ni at 112°-287°." No intermediate “carbide Is

~ . necessary to explain the decomposition, .The evidence

sugzests that Ni- earbide is not responsible for the

catalysts,

5

‘'CH{ upon the Fischer Ni-catalyst

and -Desorption. to' the Study of Cata- ~ ~

E &

.
<
5

¥ the simple Langmuir equation and

. ¥
&
b

3
3y

&

4

i

‘r"ﬁ"

Ax

Y a4, -

[Kinetic Equations for Adsorption and -

5.

34‘]1395::,1\-1)&011.] Jour. chim. phys, vol. 47, 1950, pp.

. 145-147; Chem, Abs., vol. 44, 1950, p. 8194,
Adsorption of CH, on a Ni-Al-Mn-kieselguhyr cata-
jyst (abs. 2608) obeys a simple Langmuir rate equa-

- ijon in which desorption is neglected and the rate of

adsorption is proportional to the fraction of the sur-

- face not covered by adsorbate. The rate of adsorption
‘of H: does not follow such an equation but indicates
‘ {hat the surface is heterogeneous. Desorption of CEL

from the Ni surface at 170° and a constant pressure of
10+ mm. cannot be measured because the evolved gas
s all H.. The rate of H. desorption does not follow

again indicates sur--

‘gce heterogeneity. - . BT

; TroITsEayYa, F. B. See abs. 3764, 3766.

8446. TrorscH, H, [Synthesis and Decomposition. of
Formates.]  Ann. chim. phys., vol. 15, No. 9, 1921, pp.
42-60.
Investigation of CaO.as a catalyst for reactions in

wiater gas mixtures was ‘extended, and a' study was

made of the synthesis and decomposition of formates.

‘As regards the miechanism of CH, synthesis, it is

assumed that at temperatures below the deeomposi-

tion of CaCO: (900°) water gas reacts with Ca0 to

give calcium formate. Ca042'CO+H:0=Ca(CHO:):.

! The formate in the presence of an-excess. of lime

then reacts to give CH, and €aCOs. 2 Ca(CHO:):-~

3 CaCOs4-CHL:

. pherie Pressure.] Ges. Abhandl., Kenntnis Kohle,

-1698.
Syathol,

gm. CQ, 0.5 gm. H, 0.2 gm. CH,.. and 0.1 gmi. hydro-’

carbons, these products being different from those ob- -
tained” by heating. it -under pressurein autoclaves .

{abs, 1018):

“3448.. . [Higher Boiling Constituents of ‘Syn- .
Kenntnis. Kohle, vol. 7, 1925, N

““thol] -Ges. Abhandl.
pp. 75-77; Chenx. Abs., vol. 21, 1927, p. 2779,

. paraffinic substance are obtained also. ' .

3449.

Chem. Abs., vol: 22, 1928,.p.-3976,. <" . .

_ shows that high'temperatures favor formation-of CH..’
~Smith. also - finds .that - increased pressure-favors pro-
duction of higher paraflins. This agrees with experi-

-+compoéunds: are formed.at temperatures high enough-
~to drive from the catalyst the higher hydrocarboas,

- Which have been formed. -
3450, ——

vol. 22,1928, p. 4773
~-Comment-on abs. 3208.
" 3451, -
tone, and Metbanol From Corn.] - Brennstoffi-Chem.,
vol. 9,°1928, pp.-1-2; Chem, Abs,. vol. 22, 1928, p.
9635, . L s T T
- 293703°—54——30

LITERATURE ABSTRACTS

%" [Deécomposition-of Synthol at-Atmos-: -
vol. 7, 1025, pp:-49-50; Chem. Abs.,- vol. 21, 1027, p.; .

3.8 gm“.,f on heating to400°—80° at Vat-'f
mospherie pressure yielded 3.9.gm. C, 0.3 gm. COs, 0.7 -

" Higher-boiling constituents, of Synthol contain small- - ..
quantities of viseous oils, which'can be acetylated-and, - -
_therefore, contain hydroxyl groups. < The least volatile -

- constituents are solid and asphaltic. . Traces of  solid, "' -'3456, Troesosr, ‘L, AXp DiTraIcH,

‘[Equilibrivm- Conditions in the Forma-:
tioil " of 'Hydrocarbons - and . Alcohols : From ~Water .- ..
Gas.] Brennstoff-Chem,, vol. 8, 1927, p. 376; Ges. -
Abhandl,“Kenntnis. Kohle, vol. 8, 1929, pp. 836-337;:

Smith states (abs. 3206) that equilibrium calcula- -
-tions ;show .. that,-as the. temperaturé "is" increased, "~
formation. of higher rather than lower hydrocarbons ..
is " favored, whereas experimental -work of Tropsch --

——. " [Equilibrium Conditions for Formation
of Hydrocarbons and Alcohols -From Water. Gas.] -
Brennstoff-Chem,, vol. 9, 1928, p.-250; Chem. Abs.,-

[Manufacture . of .Butyl Alcohol, Ace:

449

Deseription of the Commercial Solvents Co. pracess
at Peoria, Ill. The mixture of 60% CO: and 40% B,
liberated during fermentation is washed with water
under pressure to bring the. proportion to 23% and -
75%, respectively, and is then compressed to 300 atm.,
and passed over a catalyst comprising 97.75% Zn or
Mg oxide with 3.25% Fe:0..  From the mixture of
689 MeOH and 32% H,0, pure MeOH is obtained by

rectification. Thirteen tons of MeOH are produced
per day. .
3452, [Conversion of Coal Into Oils.] Ges.

Abhandl. Kenntnis Kohle, vol. 8, 1929, pp. 348-355;
Chem. Zentralb., 1929, II, p. 3266; Chem. Abs.,, vol.
24, 1930, p. 5461. . .

Survey of the known methods of producing liquid.

- fuels from mineral coals either directly or indirvectly

by primary gasification. E
3453, . [Problems in Fuel -Chemistry.] Ges.:
Abhandl. Keontnis Kohle, vol. §, 1829, pp. 393—'106.
Review of the methods of producing liquid fuels.
3454. - —. [Composition of the Products Obtained
in the Synthesis of Petroleum.]. Ges. Abhandl. .
Kenntnis Eohle, vol, 9. 1930, pp. 561-570; Chem.’
Abs., vol. 25, 1931, p. 3806. : o N
- Benzine fraction, boiling at 60°-185°, of the syn-
thetic petroleum obtained by the ecatalytic reduction
of CO at ordinary pressures has been examined (abs:

1021). . - - . . S
After fractionating at every 10°; the specific gravity;

~""h, and I value of ench fraction were determined. “The -~ '+
> olefins swere determined by separation as the double -
‘compound - with - Hr acetate, being subsequently re- . .

generated by ‘diluté HCL .. The benzine was found to
consist -almost entirely of a mixture of paraffins,
ii-pentane to n-nonane, also iso-uonane, with the cor- -
responding olefins, the latter predominating, especially
in the lower-boiling fractions, It was quite stable to

< air and light for at lea§t 2yr. .

. 8455, — . .[Synthesis of Orgauic‘Compound's From:
.~ Gases Obtainable Fronr Coal.] Entstehung, Vered-

-1930, 339 pp., chap. V., . K
©——— "§ee abs. 1013, 1014, 1015, 1016, 1017,
1018, .1019, 1020, 1021, 1022, 1023, 1024, 1025, 1026,
1043, 1044, 1045, 1046, 1047. . . = .. -
[ E. [Analysis of
- -Gagecns' -~ Hydrvocarbous, :-Particularly . Olefins.]-
Brennstoff-Chem., vol. §; 19235, pp.-  169-177: Ges.
29, pD. 285-304;

. Abhandl,: Kenntnis Kohle, yvol. 8, 192
Chém. Abs.,.vol. 19; 1923, p. 2793..° R
-~ Fractional condensation' at liquid-air. temperatures
was applied in..the analysis  of complex mixtures of .-
parafiins and olefins. "Gases other than:hydrocarbons
are first determined. (CO: by.absorption in- KOH, Q.
with . alkaline pyrogallel, CO with: ammoniacal CuCls~
and H, by selective combustion over CuQ lieated to 240°,
at-which temperature it is shown the higher hydrocar--

. -bons are not affected) and the residual hydrocarbons

are then condensed by liquid air in an apparatus built

. _ by Stréhlein. Co. Diisseldorf.. Condensation and frac-
* -tionation are carried out in 4+ U-tubes cooled to suitable” -
temperatures. by liquid air and also by Al blocks cooled .. P

by this mediuny.- The fractionation is carried out under

high-vacuum maintained by o TOpler pump. A Gaede . -

pump is used also’ to circulate gases.. K The fractions
‘obtained are: B (CHL), C: (ethare, propane, ethylene, -
and propylene), €. (propane, butane, propylene, and

.: butylene), D (olefins and paraffins of higher molecular

weight). From the individual fractions, ethylene

-+ homologs are absorbed by $7% H.SO. and ethylene it-

* self is absorbed-by a mixture of solutions ¢ and b-in
proportions 0.25: 1.875, ¢ being 879 H.SO. saturated
with NiSO, and ¥ ‘being‘ST% H;SO,‘ coptuiniqg,o.c% ‘

"lung, und Verwertung der.Kohle, Berlin, Borntriiger,. - i ;, PR
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AgSO. The amount of C corres i
ponding to each vol.
absorbed is determined by oxidation of the.acid solu-
tion with excess KIO: and back titration of ' the
excess with Na;S:O;.. Paraffin hydrocarbons are' de-
termined by combustion in small quartz tubes contain-
ing hpated Cu0." Boiling curves of the hydrocarbons
are given with numerous tables of analytical data for
g;nrfh %zl\sgeass. as;]pgcwm;en analyses of (1) an oil gas, (2) a
3 A 2 gas from the Bergi -
tion process are given. ¢ Berglus hyc?rogena.
3457. TropscH, H., axp KASSLER, R, [Catalyti :
A , 2., » R. ¢ Pr o
ties of Rhenium.]_ Ber. deut. chem. Gesellsj, lvol. g3peBr’
;;SEJ;), Dp. 2149-2151 ; Chem. Abs., vol, 25, 1931, p. 22.
. uced Re and Re-Cu eatalysts nct as b drogendt-
g%‘_ caiﬂyzf‘% in R;he rgactions CO-0H, a{ld ogjeﬁa}i

°, carbide is for) i

overa Re-Cu catalyst, ormeq by bassing o
Mg‘sro Tnggscn, H., a¥p Kbcn, H.
m Water Gas.] Brennstoff-Chem,, vol. 10, 1929,
PD. 337-346; Petroleam (London), ‘vol. 26; 19%0, i;p'

157158 ; Ges. Abhandl Kenntnis Kohle, vol. 9, 1930,

DPp. 533-560; British Chem. Abs. H
Chem. Abs., vol. 24, 1930, p. 4919, 19?9' P p. 10033
Synthetic benzine obtained from water ga

Iyt.ic_reduction at atmospheric pressures \vgs ?1 lxjglng?lf?e

of 65% olefins, 0.1% benzens, 0.4-0.5% toluene and

paraffing; The saturated and unsaturated constituents

Wwere separated, isolated, and identified in various frac-

tions of the carefully fractionated béniine; a modified

Hg acetate methoc._i was used whereby. pure olefins were

obtained from ‘mixtures containing saturated hydro--

- - carbons, - The hydrocarbons thus obtained Were pen-

tane, hexane, heptane, octane, 3-methyloctane; nonane,

"'~ 1-pentene, 2-pentene, 1 hexene; 2-hexen i
L s , L.hexs , 2-hexene, 3,3-dimethyl-1-
Dentene, heptene, 2-octene, and none,ne.t'A long-ueegled .

erystalline substance ‘melting 106°, of unknown compo-:

sition but possibly a y-prrone derivative, separated '

from the 100°-120° fractions of the benzine, -
3459. TropscH, H., axp KRrox1e, W,

Abhandl, Kenntnis Kohle, vol. T, 1925, pp. 4648, ' .

It is concluded that the formation of syathol by way -

:-Of the carbide from Fe and,CO is not. probable; -

. 3461 .

3460. TropscH, H,, AND SCHELLENBERG, A.' [Formdtion -

of Methane in the Water-Gas ‘Process.]  Brennstoff- -

. ‘Chem., ¥oL.-3,-1922, pp. 33-37; Ges, Abhandi. Kennt-

' nis Kolile, vol. 6; 1921, - 317-829;. Chem.'Abs., vol. - -

16,1922, p. 2023’
- Viguon's experiments (abs. 3560, 3561, 3562, 3563),

-on the reduction of CO to CH; by means-of H, i '
- bresence’ of Ca0Q.and Fe, at 900°-1,000° hgveHl;elel:rt:Pe?» ;
. peated and only traces of CH, found. " The presence of

25-30% CH, ‘among the products of dry distillation of

~-Ca(HCO0O0): could likewise not be confirmed. .- Vignon,

apparently determined CH, by differen i 8.
allow for residual N: in-the apparatus‘ce aP;d"did mok

Tin, and Aluminum.] Ges.’ Abhandl. Kenntnig Kohle,

3298; Chem. Abs,, vol. 21,-1927; p. 3530.
-MeOH vapor was eonducted over the metal heated

U Vol T,-1925, pp. 13-14; Chem. Zentrailb.,‘1926, I, p. |

" and spread out with a combustion tube. At 520°,-C

was deposited on. the Fe, decomposition of the MeOH

- to & gas containing £-7¢ CO., 20~25%- CO, 55-60% H.,

and 3-129% CH, occurring. . The small quantity of eon-

" densaté” was: neutral ‘and contained 'EHCHO. ith -
dens . With -
. tinned Fe, the decomposition: of MeOH followed the-

same course but was only slight. With Al at 520°, the

&as contained 5% CO:, 239, CO, 609 ., and 4% OH., .. -

and, 4t 270°, it contained 2¢5 COs, 5% CO. 52% Hy;
3 2 2 2 ; and
80% -CH.. In a receiver cooled with'liqul'd air, a’reac» )

' tiox;vpmduct,containing Al, probably :AlMe, condensed.
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[Synthetic Bensine

) [Observations o
-the Action of Carbon Monoxide oni Tron Oxide.] Z‘vé)sn.

: ;7. neutral caralysts; the CH, contained 1.5% of higher
[Decomposition of Methanol by Iron, ¢ 1 r q

3462, T{zovscH. H., AND vox PHILIPPOVICH, A,
parative Experiments on the Decomposition
bon Monoxide by Contact Substances.] Ges,
genéltnﬁ]s :léghle, vol. 7, 1925, pp, 4445 Che
entralb., 6, I, p. 3208; Chem.
Lentra D- 32 em. Abs., vol. ‘21,
Purified and dried CO was conducted ove
substances at 400°. Its decomposition accordif:gc ?tgt?-
reaction : 200-CO.+C, was measured by dete
ztal(:gi v?t?‘z' Ni ‘Ivas the most active catalyst, s
\ was almost completely destroyed b P
the Ni with 50% Sn. Great diﬁereneéswse'rgnt%img
- among different types of Fe. With g CO current nd
400 ce. per hr., the following % CO; were found m'u?r'
issuing gas: with Ni, 36.4; Fe from Fey0,, 104 fe 5
) Seélfuz.l, 62.3 b Zn0, 0.9; MnO, 0.8; Cr.0;, 0.6; NiSn, 0
N du,’ 0.0.= 5, 0.4 BaSO., 0.4 ; tinned Fe, 0.4; MgO,. 0.

3463, - [Condensation of Methanol in th, :

‘i‘lgﬁl(ﬁ Coilt%ctlsggbstauces.] Ges. Abhandl. Kgugg?; |
e, vol. 7, 1925, pp.: 7 HE

1027, p. ogro, o PP TS-S8; Chem. Abs, vol, 21,
Catalysts examined were those used in the ’
. tion of synthol, with a view to elucidate the me'cll:l;!(:g:; )
- of this redction: - In neaily all cases, a small quantity
of an oil of terpenelike odor was obtained, and the possi.
bility of the‘formatiou of higher boiling compounds wag
proved. With NaOMe, Me:O was formed, and the re-
action gas-was composed almost exclusively of H,.- In
all other: ¢ases, considerable quantities of CH, wera.

produced.. . With an alkaline Fe catalyst, a consider- . -

. able-imount of oily products was obtained, proving the
< oLy i kL .y ng.
; productwnof\oxl}s ‘directly. from MeOH to ge’ p;ssgilfﬁe :
- 3464.. TropscH, H.,-SCHELLENBERG; ‘A, AND VON PEI -
4 3 2 y Shay AN pis .
- PovicE, A. _[Reduction of Carbon 'Monoxide.]f I(I':‘g :
‘Abbandl; Kenntnis Kohle, vol. 7, 1025, pp. 63-67.
" Chem. Abs., vol. 21,1927, p. 2550, 0. o
Formation of CH; from a mixture of CO. (1 v ;
) 1 3 . ol.) and.
. -(.3_'\'01:) in confact with Ni, which norngally o{ecurg
: quugmtat_xvely, at- 240°-250°, is greéatly diminished by
:u!dmg NH; to the gas mixture. Neither formalde: -
hyde nor hexamethylenetetramine. was formed, and the

S%N With o Ni catalyst that had been treatéd with
atkali, the same gas mixture yielded at 400° and at-
mospheric pressure, 53¢, CH; and 1.1 of unsaturated
hydrocnrb(_)ns, the- only. .liquid reaction- product being
H:0. The same reaction occurred with a-Ni catalyst’ -
that had rot been ‘treated. with ‘alkali, except. that mo’

- unsaturated hydrocarbons were formed. "A mixture

..o equal ‘volumes of CO and . .in contact with an
/alkalitie Ni-catalyst.at 400°, depositéd much C.'  With

a feebly alkaline catalyst; the final gas contained 27% .-
CO;, 2% CO, 26% H: and 439, CH,, while, with a more
-strongly alkadline. catalyst, it contained 11% CO:, 29%
€0, 509 HL, and :9% CH.' With both alkaline and
homologs,’ reckoned as ethane, A mixture of equal

: ‘\'ollgmves Of .CO: and Hy, in- contact with neutral l\ql at
,4({0 » gave a final gas containing 10% CO;, 42% H., and: -

43% CH,, while with alkaline Ni it gave 795 COs 70%
7 ‘Hz, and 2‘}?%‘ CH.. " In no case could MeOH be detected.
;. 8465. TrucHET, R, [Industrial Synthesis of Fat Acids.]

:- .- Rev. sci.; vol. 80, 1942, pp. 265-270; Chem. Zentralb, ™ -

1943, IT, p. 1511; Chem, Abs., vol. 38, 1944, p. 6278.
"~ Review-of the development of processes, difficulties
: ‘,euqouute:gd, and:means '6f overcblx)ning Eﬁz’m.l ‘ -
. - TsELLiNskaxs, T. F. See abs 703, 2887.
'TSUNEORA, S. Benzine Synthesis From Carbon
+ - Monoxide and Hydrogen at Ordinary Pressure. .XXL- .
Relations of the Gas Compostion - to the Yorking
Temperature and to the Degree. of Saturation of the
B’en‘zme, Respectively. See abs. 1857, .. - -

'

final mixture contained 13% GH,, 15% CO, 64% H;, and . -

LITERATURE

i . Benzine Synthesis From Carbon Monox-
B¢ jde and Hydrogen at Ordinary Pressure, XXIL
« Usefulness of o New Alloy Catalyzer. See abs. 1858,
L . See abs, 1850, 1851, 1852, 1853, 1854,
b 1855, 1856, 1866, 1867, 1869, 1874, 1877, 1884, 1885,
¢ 1908,
F5466. TSUNEOKA, S., adD FUNasaks, W. Purification
of the Gaseous Raw Material Used for Benzine Syn-
j. thesis. I. Removal of Organic Sulfur Compounds at
k., Low Temperature. Jour. Soc. Chem. Ind. (Japan), -
f.. vol. 41, B, 1938, pp. 43-47; Sci. Papers Inst. Phys.
Chem. Research {Tokyo), vol. 34, 1938, pp. 301-309
. (in German) ; Chem. Abs., vol. 32, 1938, p. 3377.
Researches were undertaken to find a satisfactory
ki method of & removal, with known or new materials,
kifrom o gas to be used further for the synthesis of
penzine, its § contents to be less than 0.2 gm, per 100 m.?> .
& gas, with a total S content of 24,0 gm. S per 100
2, of which 22:6 gm. § is organie, was freed of CO-
nd H.S and, as such, used over-adsorbent materials,
dry purificants, and H,S extraction materials at room
temperature. As adsorbent materials were used active
G, Si0: gel, Japanese acid earths, and Adosol. Active
¢ was found the most efficient but not active enough
to produce.a_highly purified gas. - As dry purificants,
Fe:0: on a pumice support and Luxmasse were used ; as
“H.S scrubbing materials, Thylox soluble and (CH:).N,
to.-which Fe.Oy was added, were used. S0% S removed..
was obtainéd with the dry purificants. 'Thylox failed
to extract the organic S, while, with (C-H;)s N, 67.7%,
S removal.was obtained; it was further improved by. -
addition of Fe,0. - - - - P T
3467, ——. Purification of the Gaseous Raw Mate-

& ' rial Used for Benzine Synthesis. II. Removal of
.- Organic: Sulfur. Compounds at High Temperature.
- Jour, Soc. Chem. Ind. (Japan), vol. .41,:B, 1938 pp.
47-51; Sci. "Papers -Inst. Phys. Chem.. Research
(Tokyo), vol. 34, 1938, pp. 310-320 (in German) ;
Chem. Abs,, vol. 32, 1938, p. 3577. .

Gy

. temperature by -passing the.gas through hedted pipes
e without and in the presence of catalysts. Fe, Cu, and -
% V2A steel pipes were used.. ‘At-500°, Fe pipe gave the
g " best’ results but desulturation is only 77%.

i

Iysts, 1%°Ag by weight, Cu0-CrO«~Pb, Ni, Fe-Cu, Ag:
catalysts, 10% metal, and-active G were used in-an

& -into.H:S, by 'contact. - With CuO<CrO.~Pb, Ni, Fe-Cu
: catalysts; 109 metal, at terperatures 450°, 350°, 300°,
330 cc. per hr. per ce. contact (Ges. Abhandl, Kenntnis

The anmount of organic § changed into H.S was very"

" B - small, the major part of it being fixed on the catalyst.

A prelimipary extraction of H.S from the gas is neces-

.gas, are 0.66, 3.12, 0.82 gm. per 100 m.?, respectively.
With Fe:O: on a pumice support, 30% Fe:0s, and Lux-

--organic™S was completely removed from ‘the gas. No
preliminary extraction of H.S is necessary, and the S
is economically removed to less than 0.2 gm. S per 100
W' organic § less than 0.07 gm. per 100 mJ?, total §

léss than 0.07 gm. per 100 m.%, or 99.5% S removed.

obtained in the manufacture of Al, red mud, often-used

form contained 38.2% of H:0. The material was dried
for 12 hr. at 105° and then crushed to 3-5 mm. granules.

. thesis From. Carbon - Monoxide and -Hydrogen at
*%. Ordinary = Pressure, XLII Purification of ‘the

; iy .. Gaseous Raw Material Used for Benzine Synthesis.

“,Tl;xe same. city gas was used for. § removal ‘at'high‘

Agreata-. -

effort to eliminate the .organic § by transforming it -

... Kohle, vol. 10, p. 313) in each case, the organic’S-con- -
¥/ tent was reditced to less than 0.2 gm. per 100 m.* of gas. -+

. ‘Sary,”otherwise ‘the amousits of total S,:remaining in-

.- masse, at 350° and 330-¢c; per hr. per.cc. contact, the _

‘The Luxmasse used by the authors was a byproduct . . .

in city gas plants for H:S removal, which in ‘muddy-

“TSUNEOKA, S., AND FUNASAKSA, W. - Benzine Syn- -
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1. Removal of Organic Sulfur Compounds at Low
Temperature. See abs. 1878,
) - Benzine Synthesis From Carbon Mon-
oxide and Hydrogen at Ordinary Pressure. XLIII.
Purification of the Gaseous Raw Material Used for
Benzine Synthesis. 2. Removal of Organic Sulfur
Componnds at High Temperature. See abs, 1879.
TSUNEOKS, 8., ANp Kuropa, R. Benzine Syn-
thesis From Carbon Moroxide and Hydrogen at
Ordinary Pressure, NXXIV. Analytical Studies of
Alloy Catalysts. See abs. 1870, :
—. Benzine Synthesis From Carbon Mon-
oxide and Hydrogen at Ordinary Pressure. XXXV,
Microscopic Study of Alloy Catalysts. See abs. 1]8:71.
Benzine Synthesis From Carbon Mon-
o XXVIIL

oxide and Hydrogen at Ordinary Pressure.

- . Cobalt Alloy Catalysts.- See abs. 1863. .

TSUNEOKA, S., AND -Murara, Y. Benzine Syn-

thesis From Carbon Monoxide and Hydrogen at Ordi-

nary Pressure. XXIII. Extraction and Leaching

" Treatment of Alloy Catalysts. See abs. 1859,

_ . 'Benzine Synthesis From -Carbon Mon-

oxide and Hydrogen at Ordinary Pressure. XXVI.

Gas Contraction and Benzine Synthesis. See abs.
1862. - ’ s i

" oxide and Hydrogen at Ordinary Pressure. XXV.
", General Properties and Constituents of the Benzine
- " Prepared With dn Allpy: Catalyst. See abs. 1861.

- - oxide and Hydrogen at Ordinary Pressure. XXIX.

.. Sce abs; 1865,

; Voxideﬁud .Hydrogen at Ordinary Pressure. XXIV.

. Jnfluence of the Particle Size z}nd: the Hydrogen - . - .
" "Treatment or .Oxidation' Conditions of the Alloy. - .~ .-

" Catalysts. See abs. 1860. ) ‘
Benzine Synthesis From.Carbon Mon-

. Nickel-Alloy, Catalysts. ~ See‘abs. 1864.." °

" _._See-abs. 1875, :

. 7":Proportions of Nickel-and Cobalt, and -the Influence.

of the Addition of Copper to the Preéip‘ttntgd_ g.\‘,ickelf :

"~ Cobalt Catalysts. See abs. 1876. :

*‘vxide and Hydrogen at Ordinary Pressure.” XXXII

Studies-on the Material- of tlie Reaction Furnace. .

See abs. 1868, . e

TSUNEOKA, S., AND NISHI0, A, Benzine Syhthe- .

sis From Carbon Monoxide and Hydrogen. at Ordi-

nary-Pressure, 'XXXVIL.' Volume Velocity ‘of the - -

“Gas.”. See abs. 1878, . . -

Monoxide
Iron Catalyst, -See abs. 1883.

" TSUNEOKA, S, Murars, Y., axp. Maxmo, S.

'Synthesis of Benzine From Carbon Monoxide and
Hrydrogen at Ordinary Pressure.- XLVI. Prepara-

e tion of New Iron Catnlysts'ah;l Their-Superior Prop- '~

erties. See abs. 1882.

Benzine Syntheﬁs From Carbon’ Mon--

.- Benzine Synthesis From Carbon Mon- '
. Influence of Bore and Length of the Reaction Tube. ’

Beniineﬁ)"nthésis From Carbon Mon-- "~

" oxide and Hydrogen at Ordinary Pressuve. ,XXVI’II., .

: Benzine Synthesis From Carbon Mon-
" oxide and Hydrogen at Ordinary Pressure.- XXXIX, .-
Properties. of a’Precipitated Nickel-Cobalt Catalyst. G

;- Benzine-Synthesis From "(JnrbOh-Mgn- W
oxide: and . Hydrogen ~at Ordinary’ Pressure. . NXL. -

" Benaine Synthesis Fror, Carbon Mon- -

: -’ Synthesis- of, Benzine . From: Carbon. -+
" Monoxide - and Hydrogen ' at' Qrdinary . Pressure..-
" - XXXVI. ‘Relation of the Activity of the Catalyst to.
thée Syntliesis Requirements at too High a Tempera- "
“i.s lture. - See-abs. 18720 e L '

. Synthesis’ of “Benzine From® Carbon '
and. Hydrogen at Ordinary - Pressure..
XLVII. Composition of Starting Gases with New -
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3468, TSUNEOKA, S., MUBATA, Y., FUNASAKA, W., AN:
NisHI0, A. l"isc’her Proc'ess-’—.]'apan. Ji o’ur. ” Fueli
goc. tiIapnn, vol. 18, 1939, p. aT.

ontinuous investigations were carried out by the

Xmperial Fuel Resem?ch Institute on: y
(1) Studies on gas space velocity. . The yield of :'ns-

oline was maximum at a certain gas velocity, el?her

when the amount of the catalyst and the length of the

catalyst zone or the gas space velocity and the length ~

of the catalyst zone were maintained constant. Th
coni.ept of unsaturated hydrocarbons in'the synl:hesize:l3
gas«A)lme increased with an increase of gas velocity.

(2) The relz_ition between the degree of unsaturation
of the syntl_)esxzed gasoline and various conditions.

. (‘3) _Studles on Ni-Co_catalysts prepared by the pre-
cipitation method. Us:Os and ThQ: were found to be
Superior promoters both for Ni-Co (50:50) and Ni—
Co-Mn (50:50:15) catalysts; the yield of gasoline

was 166 ce. per m.* with Ni-Co-Mn—U.0sThOkiesel- -
guhr (50:50:15:5:3:125) and 179 cc. per m? with.

Ni~Co-Mn~U:Os~kieselguhr (50:50: 20 20:125) cata-
lysts. The optimum ratio of Ni: Co was fomu; to fi?e‘
ap:u(). The reduction temperature of a Ni-Co~Mn-~
U:0s~ThO-kieselguhr (50:50:15:5: 3 ; 125) catalyst
was lowered from 400° C. to 300° C. owing to the addi-

tion of 10% of Cu, notwithstanding that the fictivity.

was depressed greatly. .
. (4) Remoral of organic S compounds from indns-
trial gas. The content of organie S eompounds in coal

gas was reduced fronr 22.6 gm. S per 100 m.® to 0.2 gm.

" S.per 100.m.* and less by the use.of CuO-PbCrO,, Ni,.

and Fe-Cu catalysts at temperatures of 450°,.350°, and

- 300° ‘C., and the same space velocity of 330.  The or-

ganic S compounds in coal were quantitatively fixed - -
;. With:Fe:0s on pumiece and Luxmasse at a tempgrature .

of 350° C. and a-space veloeity of 330, tlie content of S
- being reduced to 0.2'gm. S per 100 m.* and less. -
- (3) Activation of a gasoline eatalyst by slow oxida-
tion with air. . The activity of 2 Ni-Co-Mn-U,0~ThO=—.

kieselguhr (50:50:15:5:3:123) eatalyst” was - in- ;

. .creased by about 10% and 8%, respectively, when: the
catalyst, after reduction at 400° C., was Oxi('li’zed slowly-

with air directly or after the replacement by H: with -

{6): Studies on Fe.catalysts prepaved by the precipi. -
L 0 R by the precipi-. " -
- tation method. "Fe-Cu catalysts, prepared by tII)Je p{'e: o
-cipitation. method, were studied. and 94 cc. per- m”

- (CO:H:=1:1) of zasoline was obtained ‘wi : :
: (é:zg:_?ir;-t-;\hox—kieselguht-K:CO:, (100 :125'(: Z‘Ylst?lgs er;

. (S

3469, Tsvrsvait, S, Synthesis of_“]'."{enzine‘ From Carbon

Monoxide -and Hydrogen. - Jour; Fuel Soc. Japan,
vol. 12,1935, pp. 1383-1390 (in English, pp. 137-138) |
Chem. Abs., vol.- 25, 1934, p. 1515. . '

Previous :work of - ‘Fisclier. and’ Tropsch ;i’nd.‘éi’.\’

.. Fujimura is-reviewed and the author’s own dat
S rev a X 2.-pre-
sented. The- highest-yield attainéd by Fujimura a'as_

145 ce.. of liquid product per m.? ‘mischgas- with- 33 -

.. parts. CO and: 67 of .H.. The cata 15 E
“Co i Cu.:.Th : U=8": '1':,0.“:.Za‘t:‘uySt e wathor

of the work and the composition of th i
be presented in a later pn%er. o e‘qa,ta‘ly‘sts ‘Vl}l
13470, ——-_." Synthetic Gasoline From Carbon Mof.
‘ oxide and Hydrogen: 1. Rept. Imp.” Fuel 'Resear‘cxii
- Inst. Japan, No, 31, 1033, 62 pp.; Jour. Fuel Soc.
Japan, vol. 14, 1935, pp. 110-116 (in English) s Brenn-
- stoff:Chem., vol. 17, 1936, p. 5¢; Chern. -Abs., vol. 29,
+."1983, p, 7627 ; vol. 30,1936, p. 845. . - ’
. -Gas mixsture consisting ‘of l'ﬁnrt CO and 2 H, W
used: for the investigateion. The - effect of \'n;i‘r::ss

factors on the course of the synthesis was investigated -

with a Co.: Cu : TiOs : kieselguhr (1 :.0.1 : 0.12°: -
1), catalyst: - With this catalyst the highest yield,
-mamely 97 gm. per m.’ mischizas, was obtaineq at 210°.

LA

L. V1 5 pp—

8472,

3 ! =§": 11" 0.1, ‘The author "
obtained a rield of 155 cc. per m2of mischgas.e Details .

3474, ———
" Catalyst Promoter and-Carrier.s IV, Activity of-the '
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With rising temperature the formatio

ation of gaseoyg-

hydrocarbons decreased.” The most favo
‘velocity was 3-6 L. per hr., using 3 gm, Crgbli;m

mixture of 1 CO and 2 H: gave the best yield gag
With a gas rich in H, the rggtl:‘tilg';
favorably on

kies = .
1 : 1or3 : 4 made the most active catalyst, e%é's’}f,; .

of synthesis gas.
temperature can' be lowered; this reacts
the life of the catalyst. A ratio of Co :

kieselguhr, alumina, pumice, and silie

as carrier.matetial; in no case was tha S ere us
to that with kieselzuhr. The best raw material f,
the, preparation of the catalyst was the nitrate, Tﬁ
catalyst prepared from the acetate was equal in actly.

. ui’ith Ni :
-obthined with a Ni catalyst to which 20% )

Us0s, and 49 ThO. were added. The maxi&mff ’yise?g
amounted to about 115 gm. of liquid prod
of mischgas. With a mixed catalyst of Co.: Ni = Cu

reason for this behavior lies in the formation of mixed

crystals between Ni and Cu. ‘The mechanism
reaction is discussed from the standpoing ;f cg.f'bggg -
Mention is made in this connection that

formation.
with mixtures of CO: and H:
not formed, only C
observed. .

igher hydrocarbons are

moter and Carrier. "'X. Jour. Chem. Soc, Japan,

-p.

" Synthesis of liquid lxi'drocafboxlé"‘from,co -and "

'.is studied. ‘For catalysts thaf require. no: high te
. Fo; alyst : high -tem-
perature beforé reduction of CO with H, a'nfi cause
reaction at approximately 200°, no aceeleratiag action
of the-carrier is noticed. but it has a tendency to de-

crease l;he_ activity of the catalyst. ' For catalysts that ;-

- -require’ high - témperature before the reaction, the *:
presence of carrier gives much acceleration, increases

. the ‘resistance.to heat, and’increases the. activity of * ..
the catalyst. There is no fundamental difference be- .~

: tween .carrier “and  accelerator in-increasing the re-
sistance of the. catalyst to heat. - . :
reduction increases with an inerease in amount of;
carrier and accelerator, and an increase in small” . -
. amount of accelerator gives the result of using a large | .
.amount of earrier whén it is estimated by an increase’ .. .

- in the temperature. of redietion, - N

. ‘Studies of the Promoting Action of 2

Jour. Chem.

Catalyst Promoter and Carrier.. II.
..-Soc, .Japan, " vol, 58 ’1‘937’,: p-.63-70; - Chem, Abs,,

- Yol. 81, 1937, p. 2015. -

" Effect of the' caleining temperdture ’i‘xpou/ the gas- '

absorbing power.of the mistures Co--Cu~-U,0s in the
range 200°-300°; and Goot 0.0y Copahon i the range

250°~450° containing various amounts of. diatomaceous
v earth was' studied. " The*'gas used: was the ‘mixture !
: e The proper teinperature to .
7+ get the maximum  absorbing power does -not change -
“-much with the amount of the diatomaceous earth..* *

CO-+H: in the ratio 1:2.

£ 13473, - ... Studies on the Promoting Action of &'
~Catalyst Promoter .and’ Carrier. IIL - Selection of. ™

the Catalyst for the Synthesis of Liquid Hydro--

carbons From Carbon Monoxide and . Hydrogen.: '

"+ Jour. Chem. Soc. Jupan, vol: 38, 1937, pp. 996-1001;
_Chem. Abs., vol. 32, 1938, p- 735, F bp- SOG-100

It has been stated that, in thé reaction between co"

and I, the active power-of the-catalyzer greatly de-
pends on. the mode of preparation... :

Studies on the Promoting Action of 2~

-

e activity equ?&

ity, whereas that made from the sulfate \
active. Wl'len the chloride was used, the cata‘?;ss;; i:ss E
virtually ' inactive. . Further tests were perform:g“

Mn catalysts. The best results here were

uct per m? .

the ‘results were more unfavorable, the activi :
. . A . Ctl
creasing with increasing content of’Ni and C;l.ty'fﬁ .

No carbide formation was
“Promoting--Action of -2’ Catalyst Pro-

-.vol. 57,-1936, pp. 655-691; Chem. 1 o
L 57,193 _Pp. 685-691; Chem A bs.y, vol. 30, 1936,

The.temperature of < .

e

‘c Catalyst for the Synthesis of Liquid Hydrocarbons
2 From Carbon Monoxide and Hydrogen. Jour. Chem.
% Soc. Japan, vol. 58, 1937, pp-1002-1006; Chem. Abs., -
7 .vol. 32, 1938, p. 735. ;
$475. —. -Promoting Action of Promoter and Car-
rer. V. Changes on the Catalyst Surface Caused
~by the Addition of Promoter and Carrier. Jour.
% Chem. Soc. Japan, vol. 59, 1938, pp. §93-898; Chem.
\7. Abs., vol. 82. 1038, p. 7332. .

Most suitable % of Cr and of diatomaceous earth
the catalyst Ni-Cr-diatomaceous earth, for the
‘g7othests of liquid hydrocarbons from CO and H, are
75% and 50%, respectively. :
’§47G. . Promoting Action of Promoters and
% Carriers.. VI. Relation Between the Dispersity of
Catalysts and the Catalytic Activity. Jour. Chem.
Soc. Japan; vol. 59, 1938, pp. 1407-1411; Chem. Abs.,

¢ vol. 33, 1939, p. 2200. ' B

I In the catalytic reduction of C.H. the catalyst pre-
ipared by the following method is most effective. To
L the solution-of Co(NOs)s, a slight excess of K.CO; is
#added. The precipitate is dried.at 200°, mixed with
¥kieselgubr and H:0 in a mortar, and dried at 100°.
4 The ratio of Co to kieselguhr is 1 : 40. This method
“of preparation can-be applied to the catalyst having
L2 the composition (4 Ni+Co)+4-T.5% Cr in the synthesis

% of liquid hydrocarbons from CO and H.. o
3477, Preparation of Water Gas From Meth-
“ane. Repts. Imperial Fuel Research Inst, Japan,
No. 34; 1937, 50 pp.; Jour. Fuel Soc. Japan, vol. 17,

- 1938, pp. 24-28; British Chem, Abs., vol."

p. 51; Chem. Abs., vol.'32, 1938, p. 3125. ", ,
" “Experimental procedure and various factors, such-as:
catalysts and temperature affecting the reactions, are
47 given in detail with experimental data.- . o
i 8478, - d )

“ - Hydrogen by Means of the Methane-Steam Reéaction.
1" Action.of a Nickel Catalyst on the Water-Gas
% “Reaction. Jour. Chem. Soc. Japan, vol. 58, 1937, pp.

379-390; Chem. Abs.,-vol. 31, 1937, p. 5,135. RS
- Water-gas reaction has beenistudied at:700° and 800° .
Z in'the presence of Ni catalysts containing 10% each,of
ALQ;, MgO, -SiO:, ThO:, CuO,-MnO, CaO, Fe:0s, -and
n0. The catalyst Ni-+10% . MgO has the greatest
activity for the oxidation of CO.... . - % I
3479. Production’ of Carbon Jonoxide and
< Hydrogen by Means of the Methane-Steam Reaction.
¢ IL. Effect of Teniperature Upon the Catalytic Activ-
ity of Nickel Catalyst for the Hydrogenation of .

' inte; ."Jour: Chem. Soc..J

7 Chem. Abs.. vol. 31,71937, p. 6443, ;

range 500°=700° fot, the hydrogenation of benzene. . Xt

within this:temperature range. S R
3480, Production of  Carbon Monoxide -and
Hydrogen by -Means of the dMethane-Steam Reaction.

II1. .Action of Nickel Catalyst Upon Methane-Steam

610-620 ;- Chem. Abs., vol. 31, 1937, p. 643, "
Activity of the catalyst Ni-~10% various oxides has

with those of; the previous articles.
3481,

IV. Nickel Sulfate as a Catalyst. Jour. Chem. Soc.

- Japan, vol.-58, 1937, pp. 1007-1012; Chem. "Abs., vol.
P 32, 1938, p. 735, S

i, 3482, Production of Carbon Monoxide and

Hydrogen by Means of Methane-Steam Reaction. V.

' . Effect..of :Potassium Nitrate Upon .the Catalytic

. Production of ;Carbon Monoxide and |

. Change of catalytic activity of the catalyst Ni+10% ..
rarious oxides has been studied at the temperature -

- .. 'Production of  Carbon Monoxide. : and’
Hydrogen by Means of the Methane-Steam Reaction. -

LITERATURE ABSTRACTS

»

;1937 B,

453

Activity of a Nickel Catalyst. Jour. Chem., Soc.
Japan, vol. 59, 1938, pp. 20-3%; Chem. Abs., vol. 32,
1938, p. 3008. - : :
Catalytic actions of Ni and Ni+ promoter for the

reactions are retarded by the presence of KNO.. The

degree of retardation differs with different kinds of

promoter. i

3483. Production of Carben Monoxide and
Hydrogen by the Methane-Steam Reaction. VI.
Effect of Potassium Carbonate on the Catalytic Ae- .
tivity of Nickel Catalysts. Jour, Chem. Soc. -Japan,
vol. 60, 1039, pp. 191-198; Chem. Abs., vol. 33, 1930,
p. 4499. - .
When 3.3-33% K:COs is added to Nicatalysts, the re-

action rate of CHssteam reaction decreases. -

3484, Researches on the Synthesis of Gaso-
line ¥rom Carbon Dioxide and Hydrogen at the Im-

perial Fuel. Research Institute. Jour.. Fuel Soe..

- Japan, vol. 16, 1937, pp. 481—196 (in English, pp. 55—
60) ; Chem. Abs., vol. 31, 1937, p. 6857.
Many experiments were carried out with Ni and Co
catalysts. The activity -of a Ni and Co -catalyst is .

inereased enormously. by: adding a small’ amount of o

irreducible oxides, such as oxides of Al, Mn, Cr, U,
and Th. The promoting action of these catalysts °
mainly is due to their preventing the sintering of the

reduced Ni and Co at the higher reduction temperature.

A number of synthetic experiments under pressure also

* were-carried out. One of the factors accelerating the

formation of solid paraffin was due mainly-to the ele-

vation of the catalyst temperature by the heat of

reaction as well as the increase of added amount of

the oxides of U and Th to Ni and Co catalysts.

3485. .. Synthesis of Gasoline .From Carbon:
“Monoxide and Hydrogen at the Imperial Fuel Re-
~search Institute, ' Jour. Fuel Soc: Japan, vol. 16,

“1937, pD. 55-60; British Cheny. Abs., 1937, B, p. 1005.. -~
" Prowoting action of Th, Al, U, and M oxides on"the

‘activity of Co-and Ni cdtalysts mainly is due to their

preventing the sintering of the reduced Co:-and Ni at -

" the hizher reduction temperature. . Formation of solid

pan, vol. ‘58, 1937, pp. .-
as béen :found - that. Ni-+10%- ALQs; is. most active

‘Reaction. . Jour. Chem, Soe. Japan, vol. 58, 1987, p.

- been studied for the CHy-steam reaction at 700° and .
at .§00°, and, the results are reviewed in comparison

paraffin, which occurs “when the: synthesis “is ‘ca‘rr.ied‘:.’.,,
out under pressure,.can be-ascribed in partto raising

_ the. catalyst temperature by the heat of reaction.-

: 3486, » hesis
“Hydrocarbons From: Carbon Monoxide ‘and Hydro-

“ogen, L

*_seavch (Tokyo), vol. 33, 1939, pp. 435—440; Jour.
Chem, Soc. Japan, vol.-59, 1938.' p. 140; Chem.

. Zentralb.; 1989, I, p. 4752; Chem. Abs,, vol. 33, 1939,‘;

P AT4T

In the synthesis ‘of liquid ‘hfdrocarbons from CO

and’ H., the rate of the consumption “of: cO with_ a
1.0+ catalyst containing Co 5% and Cu'12%, which

“need not be reduced ata high temperature;was scarcely -
‘increased owing to the addition. of ‘kieselguhr, '-The -
yield of liquid hydrocarbons increased aradually with,

_‘an increase of the amount of "kieselgulir;" ‘This fact
' shows-that the proper-amount of kieselguhr added to-

"'the catalyst suppresses: the too"w*iolent,hs;drogénnting ;
. power ‘of the catalyst for produetion  of liquid hydro-:

“carbons and ~retards formation- of gaseous hydro-
“carbons and CO:=. - ) . . o
- 3487.— . . Catalysts for the Syntbesis of Liquid

- -Hydrocarbons From Carbon Monoxide and Hydrogen. *

" II. Catalysts Prepared by the Precipitation Method.
(2.) Sci. Papers Inst. Phys. Chem. Research (Tokyo),
_vol. 85, 1939, pp..£41—+i6; Jour. Chem. Soc. Japan,

.’ vol, 59, 1938, p. 140 ; Chem. Zentralb,, 1939, I, p. 4752, ’

" 'Chem. Abs., vol. 33, 1939, p. 4747, T
" Activities of:Co catalysts, which must be reduced at

high temperature, were greatly increased py add}ng

. .Catalysts fob the Synthesis of Liquid: )

s Catalysts - Prepared by - the -Precipitation .-
" Method.. “(1}. . Sei. Papers Inst. Phys.’ Chem, Re-
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kieselguhr, and the depression-in the activities causec
by the elevation of the reduction temperature was deg
creased greatly by a proper amount of kieselguhr, al-
though the optimum reduction temperature was raised
with an increase of the amount added. . The rates of
elevation of thg optimum reduction temperature for

Co catalysts, with an increase of the amounts of pro-

moter (Th, U, and Mu oxides) and carrier (kieselguhr)

added, differed considerably; a small addition of pro-
moter corresponded to the case where a larger amount

of carrier was added. This fact may be attributed to a

difference betvyeen the incorporated states of promoter

and carrier with Co, the former being more intimaitely
incorporated with Co than the latter. The difference

b:tween promoter and carrier is not so great. .

3488. ~. Catalysts for the Synthesis of Liqui
Hydrocarbons From Carbon Mony;)xide !Iild'qudtO(‘i-
gen, III. Catalysts Prepared by the Roasting
Method. (1). Sci. Papers Inst. Phys. Chem. Re-
search (Tokyo), vol. 35, 1939, pp. 481-486; Chem.

' p. 6335, :

Zentralb., 1939, II, p. 3044 ; Chem. Abs., vol. 33, 1939, .
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Catalysts containing 5% Co and 12¢, Cu Qr%% Go‘ )

and 4% Cu, at_:tivated with T:0s, arve less active and
have lowerﬂyoptl_mum reduction temperatures when pre-
pareg ‘by roasting below 300° than when prepared by
precipitation. DMore kieselguhr must be added to the

roasted catalysts to obtain the activity ‘of the precipi- " activity for the hydrogenation of nitrobenzene to ani.

tated material,

> 3489, ——
Hydrocarbons From Carbon Monoxide and Hydr,

S - 0-

cgen. IV.. Catalysts Prepared by the Roa’éting

Method. " (2). .Sci. Papers Inst. Phys. Chem. Re-

.~ Catalysts for-the ,‘Synthes‘is‘of Liquid -

" affect its activity for the hydrogenation of CsHs, for the

© séarch ' {Tokyo), - vol. "36;; 1939,. pp.. 47-32; Chem. *

Zentralb,, 1039, 11,-p. 3044 ; Chem. Abs., vol. 33, 1939,

p. 6335, . - -

Optimum reductfdn temperature for Co catal »
, I 3l atl ¢ sts -
prepared. by ‘roasting 'is lower and the decreas_ey in.

activity from .using high reduction temperatures is

~V.. Selection of ‘Catalysts for the Synthesis. (1)

L Sci. Papers Inst. Phys. Chem. Research (Tokyo), vol.
e

: Ni catalysts containing 10% of various oxides were '

'’

38,341939, pp. 178-182; Chemn. Abs.,-vol. 33, 1939

prepared by roasting the nitrates and reducing the Ni

.. greater than-for precipitated Co eatalysts. Theamount ‘"~
. of kieselguhr in the roasted eatalysts must be increased -
to raise,thelp activity, The. decrease in-activity. of - -
. gggite?é(}olcatalyﬁzls li]s greatest when M is used.as a-
hoter, less wi eavier. ThO:, ‘a st wi e

B S 'U O o henvier” ) 'lnq least “j‘Fh the :

. 3490.

in H: at temperatures 300°-700°. - Their activities in.. -
.the hydrogenation of C.Hqat 190° were compdred. Theﬂ‘f'

-10ss ‘of activity resulting from elevation of the reduc-

tion femperature was least for Ni-AlLO;, followed by

- Ni~ThO:, Ni-Si0:,.and Ni-Mg0. The loss for Ni-Cu0, -
N;:Fe:?:_-:_md Ni~ZnO was less than for a Ni catallsl'st!.f*"
-t '300°-550°, but greater at 550°-600°. - Ni-MnO and . -

Ni-CaO' lost their activity rapidly.‘as the reduction

. temperature incredsed. . The activities of the Ni-metal--
L T . 2 -metal- .-
lic oxide catalysts ‘for the synthesis of liquid hydro--

carbons from CO and H: were.only 209 of that of -

- Ni-10% Al:O; catalyst at 210°.. -
3491.

- gen, VI Selection ‘of Catalysts for the Synthesis.

-kyo), voL. 36, 1939, pp. 251-261; h (T
1840, p. $14. Pp. 351-261; Chem. b, vol. 34,

. Activity of a Ni catalys't;' prepared by préc‘ipitution‘

‘from nitrate solution by K.COs, followed by ion
< Y reduction
of the oxide by HL, diminished more rapidly with in-

-3 Catalysts for the Synthesis of Li‘u'}di :
.. Hydrocarbons From. Carbon Monoxide and Hy((llri)-' :

*.3493.-

-crease of temperature of reduction thaﬁ
similar catalyst prepared by roasting.

ADparent]y&

Ni~10% ALOs-100% kieselguhr catalyst pre
the precipitation method was fairly actgvepg:d

temperature, 450°-500°. Reduction of the propor

Ni~10%ALOs and Ni-109 ALO~100% kieselguh
1ysts prepared by precipitation swere aboutg:\tls gg:{fa
z;geah ;?(Iiir—lo% él.I;O; é:%t%yst prepared by roasting, 1‘;'
drogenation o but were r
COH. srathoete. «Hs were more active for
3492,
Hydrocarbons From Carbon Monoxide and
gen. VII. Aectivities of the Catalysts Used gidtrhoe;

Synthesis. Seci. Papers Inst. Phys. Cheni. Research_‘

(Tokyo), vol. 36, 1939, pp. 262-270;
551060 p Bia. PP 10 ; Chem. Abs., vol.

Addition of 0.2-0.3 gm. of NiSO. to a Ni-109 ALOL.

- 100% kieselguhr catalyst, prepared by precipitation,

containing 6 gm. of Ni, almost completely suppressed-

* its activity for the CO-H: reaction, but did not greatly

suppression of which 0.8-0.9 gmn. of NiSO, was requi .
A catalyst containing 0.8-0.9 gm. of NiSb. retael(!lxggei&

-lin€ and of phorone to valerone,.and for-the water-gag

~~;eacl’:ion. -When-the catalysts were prepared by roast- - .
- ing, less NiSO, was required to suppress the Xctivist; -

for the hydrogenation of CeH: 0.2-0.3 gm. for Ni (6

. gm.)~10% AlLQ;, and 0.04-0.05 gm. for Ni (6 gm.). ‘It

-is inferred that the reaction of CO with Hi'is catalyze
by the most active spots, whereas the hiv,dro'genas;iog-,
of C.,H:x and the other reactions -are accelerated by
respectively less-active spots, - '~ co .

.- Catalysts - for the Synthesis of Liquid
Hydrocarbons From: Carbon Monoxide:and ‘Hy?lro- ‘

gen. VIII. Changes on the Catalyst Surface Causeéd ‘

~ by the Addition of Promoter and Carrier.  Sei. Papers

* -Inst ‘Phys.. Chem. Research (Tokyo), vol. 36, 1%39,»
DD 335-343 5 «G}gem_.‘ Abs., vol. 33,.1939,.p. 9103. - "

Tests of- Ni~Cr and Ni-Cr-kiéselguhr catalysts

- Catalysts fo,l;: \fhe: Syntﬁesis, OfTI.;iqui a " . “showed the optimum ratios of Cr and kieselgubr to.Ni =~

- “Hydvocarbong From Carbon Monoxide and Hydrogen

to be 7.5% and 50, respectively. ' A Ni-7.3% Cr-50%
‘kleselguhr: - catalyst - (Ni.7.5%. . Cr. 509)" was more

" active than a Ni~10% Al:0-1009 kieselguhr catalyst.
for the reaction of CO and H.. For the hydrogenation - :

of henzex}g. :the activity varied in’ the -opposite order..
In the Ni-kieselguhr-catalyst, the optimum ratio of

* kieselguhr to Ni,was 1':2 for the' CO—H. reaction and.

50: 1 for. the hydrogenation of benzene.. It was sug-
gested that the action of the promoter does not differ -
greatly from' that of the carrier, although a larger

" amount of the ‘carrier'is needed to prevent sintering -
. during reduction of the catalyst. -~ .. cln

3494.
_Hydrocarbons From_Carbon- Monoxide and Hydro-
gen.  IX, Relation Between the Surface Dispersity -

of Catalysts-and the Catalytic Activities.. Sci, Papers. .

Inst. Phys. Chem. Research (Tokyo), vol. 36,1939,
DD. 344-351; Cheim. Abs., vol. 33, 103, p. 9103. ~
Co-kieselguhr catalysts for the'hydrogenation of ben-
zene_were prepired by 3 methods: (e). CO(NOs): Was,
treated with K.CO, in:the presence of kieselguhr. )

- Co(NO0s): was treated with K:COs, and the precipitate

Sei. Papers Inst. Phys. Chem. Research (To- "

-was: dried and mixed with kieselguhr in a little B0.
(¢). Co(NO:)s'and kleselguhr were mixed and roasted.

-- The products.were dried and reduced by H. at various

temperatures. The optimum ratios and reduction tem-
peratures were determined. - The activities of the cat-

. alysts prepared by these methods were in- the order

2>1>3. thimgm ratios of Co to kieselguhr were . . '

that of 4+
E:COs and KNOQ; were absorbed on the active spotg, 5 x

CO-H: synthesis but showed a high optimum reduciggiv*
of ALO; to 7.59%, or substitution of about 50+ Hon'..*
Ni by Co, lowered the optimum reduction temggtut?: Bs

Catalysts for the Synthesis of Liqutd

- Catalysts for the Synthésis of Liquid = -

10 to 1720 for (a), and 1; 40 for (b) and (¢). The
te of elevation of the optimum reduction temperature
with inerease in kieselguhr was largest for (@) and
allest for (b). The small rate for (b) was attrib-
ted to ‘the high degree of surface dispersity of Co
kieselguhr, Corresponding resulls were obtained
?'ith a (4Ni++1C0)-7.3% Cr catalyst. '
‘8495, . Fischer Process—Japan. Jour.Fuel Soc.
Japan, vol. 18, 1839, p. a7,
‘Work at the Imperial Fuel Research Institute is re-
rted on Ni and Ni-Co catalysts promoted by Cr oxide.
oxide was found to be a superior promoter both
i and Ni-Co catalysts, and 175 ce. per m.? of gaso-
tained with a Ni-Co~Cr-kieselguhr (80:20:
5:100) catalyst. The activity of Ni-COr catalysts for
e synthesis was larger than that of Ni-Al catalysts,
~but in the case of the hydrogenation of benzene, a
izquite contrary relation was obtained, this being attri-
uted to the change of the active surface of the catalyst
secording to the addition of promoter and carvier.
: gynthesis experiment under pressure showed that syn-
 thesis of pure liquid hydrocarbous, containing no O, was
ssible even under a high pressure of about 50 atm.,

' Fischer and collabovators. Yield of gasoline up to 125
- ce. per m.}' was obtained with a Co-ThO-kieselguhr
100: 15 : 100) .catalyst under 40 atm. :
 3496. Nickel Catalysts for the Conversion of
Water. Gas. Jour. Chem. Soc. Japan, vol. 60, 1939,

", pp- 311-313; Chem. Abs,, vol. 33, 1939, p..4765.

. Addition of KNOs to the Ni catalyst retards the for-
ation-of CH. in the water-gas reaction, CO-+H.0->

. CO:+Hs; at 400°. ] ' :

3497, —

(R. C. Grass, Bd.) - Syathesis of Hydro-

60 pp. .

;. This paper, among the documents obtained by the
United States Naval Technical Mission to Japan, gives

. detailed data “of research on’the production of syn-

; 3t gas-synthesis. process by the Imperial Fuel Research

" tains -brief reviews ‘of .research ‘on the gas-synthesis

States, and France. Summary: Studies were made of

" the effects of reaction temperature, gas veloeity, and

% velocity: were found to esist.
', the-most desirable yield of liquid hydrocarbons ind the
.greatest eatalyst durability was established at a H::CO.
ratio.of 12: % - A ratio of ‘diatomaceous earth to the
metals. content of the catalyst was found to produce

" gasoline” was obtained per. cu. m. of synthesis gas.

The reduction temperature of Co may be lowered -from
350° to 200° by adding more than 5% Cu; to lower

than 1009 :Co and more than 10% Cu'(relative to the

By hydrocarbon synthesis was discussed. -~
3498, Tsysxovskw, V. [Synthesis of Fatty Acids From

- ’ LITERATURE ABSTRACTS

* fhis being quite contrary to the results obtained by F. -

cavbons. Bureau. of Mines Inf. Cire. 7594 1951,

thetie liquid fuels from coal by the Fischer-Tropsch or .. ture of the 2.

& Institute of Japan between 1932 and 1935; also ‘econ-"

¥ ' carbons, and an optimuin Teaction temperature and gas’. ..

P
N \;5 synthesis gas composition on'the yield of liquid hydro- - .
5 A compromisé between

" the best results between 1:1 and 8:+4; silica gel also -
- was found to be a foir cavrier. - In preparing catalysts -

i acetates were fotind to be as good a source material as -
" nitrates. Studies of-Ni catalysts showed that by using-
- 100.Ni:20 Mn:8 Us:Os:4 ThO: catalyst, 168.8 ml. of -

% -Co-Cu catalysts and Ni~Co-Cu catalysts were investi- -
gated. The temperdture at which Co is reduced does - ;
not impair its subsequent catalytic activity in.any way.:

‘the reduction temperature of Ni from 450° to 250°, more

o - ¢ 3 .7 8502, TuTrva, Ho
Ni) must be added. - Studies of catalysts containing - '1." Irom as Catalyst. Bull. Inst: Pbys.
‘A showed that, although Ag.is inferior to Cu as a™’
means ‘of lowering the reduction teimperature, it is

‘siperior to.Ci as 4 promoter. “The mechanism of the

Fractions of Petrolatum.] J our. Appl. Chem.l (0. 8...
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S.R.), voL 19, 1946, pp. 428-434; C. 0. P. Co. Survey

Foreign Petroleum Literature Transl. 633, 1946, 7 pp-

Previous attempts to use petrolatum as a raw mate-
rial for oxidation to acids to be used for the manu-
facture of greases were unsatisfactory because of the
unsnitability of the molecular weightsof a substantial
proportion of the charging stock and its contents of
isoparaffins. Conditions of distillation were found dur-
ing which isoparaffins contained in petrolatum are for
the most part broken down into straight-chain paraffins.
Fractions of the material amounting to: 70% can then
be oxidized to obtain acids of molecular weight not
exceeding 322, which are quite suitable for the prepara-
tion of calcium-base greases. ’

Tur, B. V. See abs, 2709. . ) .

-3499. TurkevicH, J. Electron Microscopy of Catalysts.

Jour. Chem, Phys., vol. 13, No. 6, 1945, pp._\235—239.

Number of electron micrographs are presented: Pt

oxide, Adams Pt catalyst, platinized asbestos, the same’ -

‘sintered, activated alumina, active silica gel, alumina
silicate cracking catalyst, Zn oxide MeOH catalyst,
and a Fischer catalyst of Ni~ThO: supported on kiesel-
zubr. The kieselguhr is seen to be composed of diatoms, .
which are particles.full of holes 1,300 A diam. These

openings offer a large surface for support of ‘the Ni - o

and ThO-.

‘ ———. Sce abs. 3395, 3395a. B
3500. TGRKEVICH, J., AND SeLwoop, P W, Solid-Free
Radical as Catalyst for Ortho-Para-Hydrogen Con-~

_version. ..Jour. Am. Chem. Soc; vol. 63, 1941, pp. = - -

1077-1079; Chem. Abs,; vol. 35, 1041, p. 3512.

-Object of this investigation was-to determine whether . .

7 the list of solid substances catalytically active for this _-
- transfornration could be extended to include solid free.
_radicals: -The organic. free-radical chosen tor the in- -

" véstigation was «, a~diphenyl-g-picryiliydrazyl (I).
The magnetic characteristies of (1), the corresponding
hydrazine, aetive ZnO and’ ignited ZnQ were deter-
mined. H. adsorption at liquid-auir- temperature was
determined on. (1), active ZnO, and an intimate mix-

‘Nuctear Sei. Abs. 4, No, 19, Oct. 15; 1930, p. 842.

" Interaction of C:H: and D can take place by addition ’
These retictions are studied by mass spec--’
‘. trographic analysis:of the various. deutero-ethylenes’

-or exchange.

Orého-para Hs conversion at liquid-air .
. -temperature was slow on ZnO and slow on ‘the free’
" -radical but very rapid on an intimat_e mixture-of the 2, -
process before 1935 in Gernany, Japan, Britain, United” 3501, "TURKEVICH, J:; SOHESSLER, D, 0., a¥p Iss, A P

% *.- Study of the Interaction of Ethylene'and Deuterium. ...

_and deutero—ethanes and the H.-D, gas during the cati--

_lytic conversion of ethylene into’ ethanes.
stituted ethylene goes through a masimum before it
‘finally reaches O. A surprising resuiti$ the discovery

-genation is effected by the H: that was previously on
other ethylene, and only indirectly by the H: mol. The

point is-being further investigated, and the mechanism
" formulation is being reserved until thg kineblc inves- .. - -

 tigations ave completed.” .
TurNER, G. See abs. 329. | e
Catalytic, Decomposition of Carbon
Monoxide. :
' Chem. Research (Tokyo), vol. 8, 1929, pp. 206-219;-
Sci. Papers Inst. Phys, Chem. Research (Tokyo),

vol. 10, 1929, pp. 69-82; Chem. Abs, vol. 23,1929, p. .

8620, . . )
Decomposition rate of CO was ‘measured in presence
~ of C, 2 kinds of Fe wire, reduced Fe, and a mixture of

The results -
-! " obtained for the interaction of ethyiene with 2 vol. Dx
“ion o Ni-wire at 90° C. show that exchange is more. -
Fapid than addition, and that the conceitration of light’« o - .
ethyleéne decreases-expounentially, but that of the sub-:

. - of completely light ethane from the reaction of ethylene ! )
-~ and D»- These results suggest that the: ethylene hyd:o-)

M
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Fe,C and C, and the carbons i
&G and G, e8 produced were studie
with X-ray." Conclusions: (1) Fe functions not as g

1932, pp. 1136-1149; Sci.

: - the pressure of the butene or H.. The energies
Research (Tokyo), vol..19, tof e 4 : &

Papers Inst, Phys
3o: ou ¢ activation are found for the temperature range

, No, 384-892, 1932;.¢y,

1

catalyst but as a catalyst donor, that i ;
of autocatalytic decomposition of g%x's, {(l;.)u%"llggg%%‘ Abs,, vol. 27, 1933, p. 1809. ex% 76°-1267. AL e e o ies. that of esobanze.

Jouble-bond migration is 6 times that of exchange.
Lyhis is in agreement with the theory that the catalytic
fexchange between the olefins and D, takes place through
o formation of an associative complex. The step that
ermines the rate in the double-bond migration is
st step of the exchange reaction. The accounts
ble-bond migration by the dissociative
theory of exchange must be regarded as inadequate;
‘whereas the iative theory ds in giving a
consistent pieture of the whole reaction process.

510, Twice, G. H., aNp Rmear, B K. Chemisorption
of Olefins on Nickel, - Trans. Faraday Soc., yol.' 36,
940, pp. 533-537; Chem. Abs., vol. 34, 1940, p. 4634.

Calculations were made that show that the previous

CO was decomposed under vario iti
presence of metallic Mo, its catbidesu:r ggﬁg‘g&“
} og Mo.C, and solid phases formed of carbides
CwW ere_e§amuled by the X-ray method. 3o.C i

at gao'—soo ; & very diffused diffraction line s

(002) is observed in the powder ‘spectrogram o:o c
reaction.pro@et at 600°. Mo and its carbides ihe
not oxidized in CO at 450°-800°; CO flowing ove e
mixture of Mo:C and Cis decomposed at 600° C 1r the
having no catalytic property. ‘A new carbide htsm
most probably MoC, is formed-at 750°. At 750"p 0

3 ,» and-C is formed, ang C

ghed mixture of Mo.C, MoC,
. Is decomposed without the exi i
"~ the reaction product at Gﬁoslsjenfe ohtoallie Mo

decomposes in presence of Fe, Fe,C forms firs
2 _reactions, 3Fe4-2C0==Fe,C4CO, and 2002'?51-1:0%?
pLogr('es's concnrrently, * (3) Fe,C has a re‘markabfé
catalyzing ability and_ plays a chief role in the decompo-
sition of CO. (4) Cisolated from the catalytic decom-
E?sxtlon not only has no catalyzing power but even-
inders the catalytic effect of Fe,C. (3) Fe.C becomes
very densp!y packed with the C, which' is isolated by -
dep9mposxtmn, till it ceases completely to catalyze. On
gn_s sjtcconnt Fe;C in the C is very difficult to remove.
‘hi ) suggests a qquhty of C that’is obtained catalyti-
- cally by decomposition in presence of metal. (6) X~

.. - carbide of U. Hofmann is Fe oxide, ' :

i .
ution -
and @
S formeq

fdet
the 2d fa:
given for the dou

3503. ———. [Catalytic Decompositio : ~700°" contains, b

o " 0’ of - Mo ) ; esid )

. %Ionoxldg.v I Js the SwCalle%i ‘X-Carbide'%i:!ll)ﬁ; ' 358'70! * metastﬂf’]e carbide phase. - - {ew regarding the mode of adsorption is possible with
ormed in the Iron Catalyst?] Bull. Inst. Phys, . . -~ X-Ray Observation ¢f Molybdenum Car.’ ery little distortion of the adsorbed molecule; namely,

bides Formed at Low Tem
: perat at ole
ﬂ.l_}os_l:{:_%ems Refs)em:ch (Tokyo), -
2 56;.Sci. Papers Inst. Ph
(_'{[‘okyo), vol, 19 3
27, 1933, p: 216."
Mo atoms in Mo:C have the dense hexag
- .. - b Xag
1 2:}tom being in the position (14 3% 14) a;
(A% %). The C atom in the cell containing 1 mo],
.. is perhaps .in the. position . (0 0 0).. Lattice constants
Jarer a=2.994 i, U, ¢=4722 1.'0,, ¢/a=1577. The
jnt:oms'of ‘Q,apd. o in the unit céll.of MoC have the':
following- coordinates, respectively: C(% 3 16) Mow‘
(0 0 0); the lattice constants are: =201 4. T
0=2.786-1. U, ¢/a=0.960, and, thus, the C-afom m:
y . %léotg el;z\; :&mt}i\gio&o.’isvf\ A0 N6 clear distinction:
Monoxide. - IIL v O tween “the- lattice constants ‘of: ) and ¢
ey Plhys. Cgeu?elggs‘;?:c 1:):({1133?(“ Carbides. Blll'“. metastable carbide phase \\‘ﬂss~ fgflm\ir:‘o (ihg nr(lﬂggtigge
D 536 se2nem.: Res: arct yo), vol. .10, 1951, - -from the 2 carbides differ markediy.in thei ive
: Inst Ph\-s'f'cheS. o%-' {9 (in. English) ; Sci. Papers .. intensities. . . ¥in thelr relative -
et Crkr:ém.glebasfcléofﬁ;gss})g)ilst%l;_ﬁ%g.s' No.. . '3508. Turrie, R. B. Two New Coal-to-Oil Plants Are
k . N m. » Vol 25, 1031, p- 5613, - 1+ strate < Mines . Oil G
| pel3, the eatalstic decompasition of CO by Fa, or - 59, Nor 11040, pp 58 s0, o1 O Gas Jour. ol
; » S , between percarbide - , L ar o om of piinte ' -~
- - comentite, and free G were detormuned. St 270e §ons. ..~ Briet description of plints And operation of the coal-
. Fe,0, is reduced to FeéxG, and no. FeO. Fe, 0"1‘ Te (fis ..., hydrogenation and- the gas-synthesis units »tececx?a- o
: 24‘31\111{111(}b11§‘*thg course of’this reduction, which jﬁdiéatesl "(lecliczlte(l at’ Louisiana, Mo. “The. first is designed tﬁ. B
it {f;‘(‘lmhg?“fgjnbﬁgeen Fe.0, and. FexC in the solia . " 3%’6535? :‘.)531;pres.surg of 10,300 p: s. i: and. temperature
: ‘and CO: in the gaseous phase, - = 00 - F, and:produce 200-300- bbl. ‘of products
_per day.. - Thie actual production capacity is dependent

_--Reduction at 280°-320° gives a i C and
C = > & L-mixture of ‘FexC . 0
FesC d the ount of t‘ e latter increnses itexrisei e on the coal and ecatalyst used.. The gas synthesis unit

Chem. Research (Tok; fing are chemisorbed on Ni with ppening of the

abs, sec. 2, pp. T6-77
150, 0 &
X-ray spectograms of specimens of ¥e carbi
- Fe:0; used as catalysts in the decompositionc ofb(}:%eg?xlxlrg
ng evidence of the formation of new compounds. The
photograms gf samples of Fe:0, taken at suitable stages
gf the reaction showed evidence of the successive re-
U Fuc(t)xon to the oxides Fe.0. and FeO and later to:
B eta - It was found that almost all the lines of Strong -
_1{:1 en‘sx‘ty, ~which Hogmann (abs. -1455) ascribed to-the. -
X-carbide, agreed with those of Fe:0i, not only in posi-
. Vt},on, but also in order of intensity; one of the weak :
“lines, which ‘was not:comnion to Fe,0,, was due to
. Sy ey

Fe0, and 2:were shown. by Fe.Os.

‘_"‘5'3504-. ——." Catalytic Decomposition -.of" ‘Cﬁrb(‘m“,")

ures. Bull, Inst -
vocl}il 11, 1932, p];::
) em. Re: h

, No. 384-392, 1932; Chem, Ab:iavfgﬁ

yo), vol. 8, 1929, pp. 609-613,
;- Chem. Abs., vol, 24, 1930, p.

U

512. TJBBELOHIDE, L. . [Anthracite in German Motor-
Tuel Economy.] Oel u. Kohle Erdoel Teer, vol. 12,
1936, pp. 353-359. . o :
. Various processes for motor-fuel production from
' conl are discussed : Coking, distillation, hydrogenation, .
. Tischer-Tropsch, Pott and Broche, and Thde. .
3513.
,  Erdoel Teer, vol. 12,1936, pp. 083-988 ;. Chem. AbS.,
¢ vol. 31,1937, p. 3247,

onal lagtice,
d-another in.

i . - An up-to-date account -of processes - for obtaining
. motor fuels and oils. from materials other than petro-
" leum, such as-from coal and lignite by distillation, bhy-

drogenation, F;scher-Tropsch, Pott-Broche. "~ "~ v o
- Umnt, W. C. See abs. 268. :

Uuicx, H. See abs. 3147.

#e - Ureyany, D, See abs. 1954. -
" 8514, ULLRICH; ‘A, '[Most ‘Recent Processes -for-the
Catalytic Produetion of Methanol From Carbon- Mon--
oxide and Hydrogen.] Metallbbrse, vol. 19, 1929, pp.
1181~1182, 12381239, 1204~1205; Chem. Abs., vol. 23,

-.1929, p, 3898.- R
Review.: -~ - LU T o

. 3515, .. {Preparation-of Methyl Ether From Ox-

ides of Carbon by Means. of Catalytic- Hydrogena-. ..

Metallborse, -vol

B3
o

. reaction - temperature: - At. 450°, . is a - desi ES e . A ti . 19, 1929 17417425 -
ction -t wture: At 450°, ;. FexC . d : E signed’ moditication of- the Fischer- . ion.] > 9, 1929, pp. 17 742
Tapidly into Fe:C and C:™" At:270°, °Féx>(c) is7‘f§5?rxile]go§§§ .process. and bas a no'minal"rutingeofp ?ﬁféfgﬁﬁ sf,lé : % ~ Chem, Abs., vol. 23, 1929,-p. 5158. - - -
B b . i Review. . - '

- product per day, comprising 5-10 bbl. of pro 55
gasoline; 10 bbl. diesel fuel, and 12 bbl. Iixe:&l; %i?so 111):}1 '
waxes. - ‘Two -new-type Bureau-developed converters -
are to be used for the conversion of gas to liquid: fuels. -

- Each has a different cooling system: The-first unit is

‘cooledl by circulating oil through a fixed bed of granular’. *

-catalysts, the 24 by passing. the’'gas through a rapidly -
cireulating slurry of coolant oil and posdered catalyst.'

. 7-~Qu1_v‘fl‘om Fe and its oxides but from Fe,C
- 3505, Catalytic - Decompositi of v

B { - 1 : position - of - Car ’
V%Ionoxlde. IV. Behavior of Nickel Curbides‘anll)l?{l- :
‘nst.‘;?hys_. Chem. -Research ‘(Tokyo), . vol. 10 1931,
811)1 951-978, abs. -83-84; . Sel. - Papers Inst; Phys!
.-~ Chem. Research, (Tokyo), vol. 16, No, 325829, 1931 1
- Chem. Zentralb., 1933, I, pp. 7S2-783: Chemn. Abs. .

L7 L UsEMURs, T, See-abs: 1900, 1901, 1802, i, -
8516, Univo, S.. Specific:Heat of Iron-Carbon System -
. at High Temperatures, and the Heat Changes Accom- ™
_panying Those in Phase.  Sci. Repts. Tohoku Tmp.
“-Univ., 1st ser., vol. 23, 1935, pp, 665-793; Chem. Abs.,
Lyole 29, 1935, p. 42563, L .

3

&3

TS cdﬁtéinihg 0.07-5.07%

vol. 27, 1933, p. 1809. S, vty L e
Shr o B 1809. . : inx- operations i . R ) 9 Fe-Callo
- An X-ray investigati S ) . O:. for- processing- operations- is  produced. by a2 Linde: - ; Heat content of 19 ¥e-0 gl Y .
“tion of COyby N?g’;’:\';';g"h?fs g%gﬁclfltzégtlc decomposi- =~ Frilnkl generator at tempemtu’rgs of more tl?nn 300° - ,0 gqg me‘“‘?“iﬁ‘l at ?Eglfrou.snltlib%tleg}peiaéure; “‘;ﬁ(‘; ’
. of NLG and o percarbide, NigG.' e bsoormation F,"below '0°, -The ‘synthesis gas. is produced by O: I DO e e it roeonring the e e heat
" formed from Ni0 at 270 and rapidly Semmn e S 06 o on of Dulvertzed coal at a temperature S Tusion of the- -ally contaiaing 0.08% C 15 6531
“NhC aud G at 354°; it 1180 I8 Geeompeneyposes Into™", Of 0007 W:ormore. . | 0o ' o %20 eal.; of the y-alloy containtng
pheric F:O vapor.. NLC Is quite Stapie eatbffs;-,“etm‘,’,s& _ 3809 Tyice, G. H. Catalytic: Isomerization of 1Bu- - §Y¥ = 013% C, 6719 cal.; 1.70%C, 57.8 cal. The heat of .
. catalyzes the decomposition of CO. 'In the tempern. = - tene. ~ Proc. Roy. Soc. (London), vol. 178, 1941, A, ‘B5  fusion of the eutectic is 60.91 cal. That of cementite, '
e %ﬁgrg%e of stability:of Ni:C, the reaction 3Ni+280§'@ - Pp..106-117; Chem. Abs.; vol.-85, 1941, p. 5775. R 32 by. estrapolation, is 63.0 cal, its melting point being -
Free Ni is ;s possible, but not reaction 2C0=GC-CO.. -. O‘Early “work upon: thé isomerization  of 1-butene to’* . Ji - estimated tobe 1,600°. The heats of transformation of -
N0, buhl?atggn&;ﬁ'the earlier stages of reduction of - -'xl:;lltedm?1 on-a"Ni'catalyst in-the preseuce-of H: is’ ~ = the a— into they-Fe at the A point are caleulated to be
- 3506: ges completely to carbides. oL gn led to D:.. ' The double-bond migration is exam- . - B3 '5.59 cal. for pure Fe and 16.60 cal for the eutectoid at. -
C o Catalytic Decomposition of Carbon ined simultaneously with the-exchange and hydrogena- B/ 720°. The heat of solution of FesC in y-Fe of 0.90% C " -
.~ Monoxide, . V. Behavior of Molybdenum. Ca bfdou . .tion reactions. At.65° the kineties of. double-bond . % 15 1115 cal-at 720°; it decreases with rise in tempera- "~
. ‘Bull. Inst. Phys. Chem. Research (Tokyo), tI e;, :, Wigration are identical with those of hydrogenation,. : . ture and C concentration: The heat of the A, transfor-
B o - _.57 » vol. 11, . ° the rat(e”of tlyle(reaction being proportional to the square.” ~ .. -mation of Fe:C is estimated to be 9.35 cal. .
S

R
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.. [Mineral-Oil, Research.] Oel u, Kohle

- tion of synthetic oils

© 13520,

.| those of m. p.

457

domble bonds and adsorption on 2 Ni atoms. The
interatomic spacing of the catalyst atoms is the im-
portant factor where 2-point contact is required in
adsorption.. There is little interaction between neigh-
boring adsorbed ethyleme molecules; for the higher
olefins, however, the interaction is considerable, and:
these molecules cannot cover the whole surface.

3511, TyLER, . Magnetization-Temperature Curves of
Iron, Cobalt, and Nickel. FPhil. Mag., vol. 11, No. 7,
1931, pp. 596-602; Chem. Abs., vol. 25, 1931, p. 2609.
Curves for o/g. against 7/¢ are almost identical for

Fe, Co, and Ni. They are definitely incompatible with

the classical curve and with quantum curves for j

greater than, or equal to, 1. There is close agreement

when j=%. The electron spin is to be regarded as.
the fundamental magnetic element operative for Ni,
¥e, and Co. The value of j=1t means that electron
spins are independent and that there is a tan h distri-

" ‘bution. . The electrons are not free but associated with

ions as in Heisenberg’s theory.

3517. U~NperwooD, A. J. V. Oil From Coal. Chem. and
Ix?:g., 1938, pp. 360-364; Chem. Abs., vol. 32, 1938, p.
4308. R L ’

Review covering carhonizaition. hydi‘dgenatio
synthesis, and liquefaction. .
3518.

n, g£as

. Oil From Coal. Fuel Econ. Rev., vol. 17, ‘
1938, pp. 14, 16-21, 31; Chem. Abs.; vol. 33; 1939, p.
i & 21 S - s

Reviews developments during 1937 in connection with

" the Fischer-Tropsch pFocess, coal hydrogenation, an

the recovery of benzol from coal gas.
3519. Ttilization of Oil Shales and Cannel
Coals in Connection With Production-of Synthetic,
Oils. Inst. Petrol. Conf, June 1038, pp. 468—473;
- Chem. Abs., vol. 33, 1939, p. 8571, e
Possibilities of combining the carbonization of oil
shales and cannel coals with processes:for the produc-
by-the Bergius or: Fischer-Tropsch
pro are discussed.  An'outline is-given of various
‘schemes in which the Solid residue from-the carboniza-
tion. of cannel coal is utilized for these synthetic proe-
esses, and the seale of operation that would probably .
be necessary is indicated: - - e
=/ Industrial. Synthesis: of Hydrocarbons .-
.« From Hydrogeir and’Caibon Monoxide. Ind. Eng.
Chem., vol. 32, 1040, pp. 449—454; British Cheni. :Abs.,.
1940, B, p. 427; Chem. Abs.. vol.’ 34, 1840, p. 3045.
Hydvocarbons in about 70% yield ave obtained from.
++CO using a Co catalyst—kieselguhr at 190°-200°,
15 ‘atm.; yields are decieased and ccatalyst is im-
paired at higlier pressures,- A wain controlling factor,
is the rate of.removal of-the products-of reaction from -
the catalyst: ~Removal of wax from: the surface of
the -catalyst maintains its aetivity. “Various raw ma-
_terials and processes for'making: synthesis gas are
given, - 'Conversion of CHL 'into: synthesis gas  (H::
"G0=2:1). by the process: 3CH{-CO:4-2H:0=4CO+
SH.; CH.+0:=CO+-2H:,  using a Ni catalyst at
. .780°, is -discussed. . Accurate temperature control is
' necessary, and indirect-watercooling is used. S is re-
-moved by passing the gas over.an alkaline Fe oxide .
'or Ni catalyst at 177°-299°. Commercial plant is de-
. “seribed. Straiglhit-chain hydrocarbons with ‘gasoline

w

" fraction of low octane number. a Diesel ofl fraction -

. with high octane number, and waxes {for example,’

.-90.6°) are obtained. ‘ ’

; I, G. Farbenindustrie-A.-G. Works at .
Leuna. XVI.  Mersol.Process. .See abs. 1480.

3521. UNITED STATES ARMY ENGINEER-Cogps. Survey
of Southeastern Montana for Arens Suitable for
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Synthetic Liquid Fuel Plants. Summary of Report
to Bureau of Mines, December 1948, 4 ju

Survey showed that there are encugh minable coal
reserves and water supplies to support some 362
10,000-bbl.-per-day plants for a 40-yr, period, and thére
is enough low-cost strip coal to operate 15 suchk plants
for 20 yr. The North Central States would be the
nearest and most logical potential market area for any
liquid fuels produced. The comparative costs of liquid
fuel, not including processing, based on the gas-
synthesis process and on the most desirable and

largest area, are ealeulated at $1.80-$2.37 per bhl, -

The mining cost alone is caleulated at $2.77-$3.28 per
ton of coal.

3522. -* Survey of Western Kentucky, North-
'+ western' Colorado, and Southeastern Texas for Areas
Suitable for Synthetic Liquid ¥Fuel Plants. Sum-
mary of Report to Bureau of Mines, December 1948,

Sample surveys of 4 States have indicated that they

- ‘aloné have enough - coal, shale, and natural gas to
" produce 9,000,000-10,600,000. bbl. . of synthetic liquid
fuels for 40 yr. Western Kentucky has coal reserves

of 16,768 million tons or enough to meet the require-
ments of either 138 -10,000-bbl-per-day ‘synthine plants
or 164 hydrogenation plants of the same size.” Water
supplies are adequate, and the area is favorably sit-
. uated with-respect to markets. Northwestern Colo-
ton of easily minable coal, which will support 105
.. 10,000-bbl.-per-day synthine plants for 40 yr., together
- .. With. available coal-reserves adequate to- supply "279
' synthine plants or 336 hydrogenation plants. Water

supplies available by 1963 for all new uses would limit -

the synthetie-fuel capacity “to 1.050.000 bbl. per day

~from . shale; plus’ 510,000--840,000 * bbl, ‘per day from .

' coal, “depending -on. the process. used. .- Southeastern’
Texas has ‘an estimated 9.5 trillion cu. ft."of natural
&as, enough to sapport 15 10,000-bbl.-per-day synthine

plants for 20 yr. Its availability, however, depends

on- economice and conservation considerations, which
could very deﬁmtely" limit the c'onsumption, .

?“ 3522a.. .- Synthetic Liquid Fuel Potential of the

United - Stafes, Report. for . the Bureaun *of . Mines, -
March'3,,1§)52. - Chem. ~Eng..‘;\'ewvs, vol. 30, 1952; -

D 2101

‘ Report based on a sarvey of fhe: Iv}nitecismté's-ﬁ_dd‘ '
-Alaska by Ford, Bacon and Davis, Ine. ‘to the Army

. Corps of" Engineers. The survey reveals that there
are sufficient available supplies of coal, oil shale; and
‘natural gas in suitable genera] areas in. 25 States to -

o produce 226.4_‘billio‘z‘:‘ bbl. of synthetic liquid fuels by

.- the hydrogenation of coal; or 195.3 ‘billion bbl. by the
synthine (Fischer-Tropsch) - proeess. . An -additional

* 7SL1 million bbL- of liquid fuels could be -obtained "
- from’ natural gas-by the . Fischer-Tropsch’ method,
while 99.4 billion ‘bbl. are obtainable by retorting oil -

. shale.. In other words, available coal supplies could

.-.¥ield -15.5 million bbl. of liquid fuels per day by~
X hydrogenal;ion ‘or.13.4 ‘million’ bbl.'per. day by the.
- S¥nthine . process, -plus. 6.S: million: bbl. -per day by
retorting oil shale, for a period of 40 yr. Natural gas

.. could add 107,000 bbl. per day by the synthine process: -
for:20 .yr. “Plant sizes adapted -are 10,000 "bbl.. of.".

. s,x:nthetic liquid fuels per day for coal hydrogenation, -
Fischer-Tropsch process for coal, .and’ retorting of .

“oil;shale; and 5,000 bhl. per day of natural gas for
. ‘tl‘xe'Fischex'-'.l‘ropsch‘plnutrfor patural gas. The report
. indicates that there are 37 States with significant
resources of these. 8 Taw . materials - plus oil-impreg-
nated material.. The following factors were.considered -

e areas: HO supply,
or, housing, marketin
transportation, waste disposal, plant in
essing costs and strategic consideratio:
pect to coal were selected
recoverable coal in a &
ave 2 minimum calori
t. u. per 1b. Other limitations in
depth. of overburden.
the suitable areas includ
ble coal as estimated by
Basie eriteria for oil
00 million ton in a 5
The primary shale also must yiel
ton with 15 gal. per ton for the sec!
ickness was limited to 25 ft. o
imum requirements were 225
e radius’ (primary) a
). The gas in a 20-m
orific content of 700 B. t. u,
0-mile radius must
The report also covers
and ‘coal ‘production,
of charts and. tables, D

in selecting suitabl
transportation, lab

The coal must h

ness of beds and
these limitations,
10% of the minal
Geological Surve,
the existence of 2

natural gas min

B. t. u. (secondary

.. have a minimum eal
£t and that in the 4
of 400 B. t. u. per ft.
costs of plants, man
also includes a large number
3523, UNITED STATES. BUREAT OF
of Synthesis Gas From Wyoming

_ General Investigation of Metho

. Plant to-Process 8,000,000 Cubic
. clal Report, November- 1946, 23 pp.
‘To obtain general inform
disadvantages  of various-
thesis gas from a coal like t
are considered suitable.fo:
_eulations are made of the.inv
plant with a eapacit;

Subbituminous Coa),
ds and Flowsheet fop
t per D‘gy.‘ Spe-

rado- has coal reserves yielding 25 gal. or.more per °

ation-on the advantages and
methods of producing syn-
ming coal, 4 methods -
g this coal, and- cal-
estment and ‘production - : k
¥ 0£100,000 N m.® per hr, - .-
ligh content of H.. ’
high tar content and, ¢
utilizing it for the pro-
bining carbonization and K
the:'synthesis of hydrg.. . - -]
tar. The 4 methods in- -

i pressure gasification ; combined
O: and with burning of
tion gas; the same with - ;
in-the 2d with burning - -
gusification of the coke; °

coal promises very
very favorable con
.duction of motor fuels by com!
byproduet gasifieation -with
_.carbons and hydrogenation of
1 vestigated are: Lurg X
-gasifieation with
coke and cracking of carboniza
- use of air'in the 1st step and O.
of the carbonization mas and
. and'the Koppgrs’ complete g:
Cost of equipent is take;
German ‘sources.”
Srates are calculn
- the- investment . cost and 1- R)M
“labor, with' a rough adjustment
Further - caleulations
4, B,.and -C: Carboniza
. pers ‘pulverized-coal gas )
give-production.costs pi

gures available from
figures for the United-
atio of 1-RM : $0.50 for .
81,00 for the cost of ., .
for special work. . o
on 3 so-called pioneer plants
ion-gas producer plant ;- Kop-

and Lurgi pressure. L
er 1,000 N m,’ on the "~
ft. of ideal gas per
respectively, of $9.30,
the combined carboni-
und to.be-the most fa
erect 2 units of the car-
-the necessary -equip--.
its for the production .
bonization of coal and the .. *
Seems the safest, cheapest;
with respect to the require-
ntal plant, which should be
Des of coal from siuch stand-
nd_ alteration of ‘the CO: H:

Ve an economical ‘method for
es with more than 10% of oll. .

} pacities of 8,000,000 cu.
.day and 320 o
, and $11.50.- Here again
" zation-gasifieation method- is. fo
" vorable one. It is proposed to
-gasification type with
ment for-operating each of the un
of gas as well as for the car
production of coke, ag this
and most-flexible method
-ents of a. pilot-experime
able to handle various ty
points as tar recovery 2
ratio. It might also pro
-the treatment of oil shal
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s ’ hesis gas
Investment costs and production figures for 100,000 N m.? per Rour of synthesis g

QGastfication of
pulverized coal
(Koppers)

b~

ment cost: ‘ 40.5
" Milllon RM.
¥ Miltion dollars

tons per year.

OIETS.

i \ 1.05
fllion RM.
T e
t of production cost. et
ction cost per year: .
dullllou RM
'tons per year.
Lpar p
of tar:
Yﬂlﬁu}lon RM
% Million dollars.
Percent of prod cost. e : ez —
roduction cost, 1,000 N cu. m.: 10
Million RM
Million doilars.
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4, Us AtEs Burear oF Smrps, Navy ;
ssi?ésgv%ﬁ%nsorgraphy of Syntl_xggic Liquid Fuels. -Bib.
* 35, Apr. 2, 1945, 65 pp.; PB 1752, s
S el e o o
i Research an 1 o
e on with 1 igations of synthetic liquid fuels
: mection with investigati thetle, Jiquid, fuels
i ’ low-temperature carbonizat
A:fﬁfi(;?hgx!}l‘sxg!;}seéh synthesis, and Bgl’gxus pxgh-pressure
liguefaction of coal.. B : \; gss';o.\} o
] R StaTES CONGRESSIONAL CodMISSIO
: 35"1:’51383‘(!:1}4?;1)5 ANp SURVEYS.” Synthetic Liquid Eue}sj

1944, 460 pD. 0w T . L S
852.é '[’]'NITED STATES INDUSTRIAL Cnmércﬁgﬁsggﬁi
Azilerican Hydrocarbon Synthesis. U. S. Industeid
Chemical News, I-XII, January-Decewmber iy p,
‘Chem. and_Eng. News,'.‘vol_._‘.ZG, }94.8‘, i_ld\.r)._i_g 3 0%5' .
153, 391, 683, 1057, 1341, 1757, 2059, 2343, 2147, 3035, .
31,361L. - - 0 - L iy
‘ Ziriési?of articles deals with. various nigect]s? 1g£htelis
Shemcal devélopm:nt-b °fmﬁ2ﬁ§3ﬁr3§ b’yeHvdrocol,
Tropsch “synthesis "to be manu e et OF ihe
i XS lant,followx_ng he entr: ‘
%}’,f{té‘é gtszitfg-lndlll)striql'Chemchls, I}lc.;ytxin‘to‘tlrxe ﬁ»e)’.‘d -
of marketing, = -7 A" 7 - S .
: NITE “Nay. MIsSION IN
.SraTes NayaL TECHENICAL )
‘35%’6RESI;.TE?Ihbria—'Aluminlzi ogi)ffxll%ig fcérp;s?%sifac;ﬁ;g
.7 Synthesis, - Tech. Rept., 5,1945. S-pp.; .
? glrlxllslfe::)sl 14, No. 37, 1946, pp. $6, 89; CIOS Rrept‘.‘,
“XXV-27; PB 289, 890." o Sonthottc
- Digest of the report, Wartime Research on Synth c
Fﬁlgigeg; otfixg ‘%{la;iger ,\vilhehgl Icl)lst(i{ua )fugx{vl(:soltlﬁingg:t -

‘ A catalyst of ThO—~ALOs (1:4 best. -
;Elelll:ll;géf :Ilccatn’lysts investigca;egér Ezg;l}x_}eorl gta:; ;;ilt.f)ig;
St sed, ‘the tendency for: on -
'it;elso'\x\'!rwi){itb ;i}gllbl’fét C’deposition.. Increasm%ﬁ;}\;oil_(gi

P& - content increases OH, formation, and aZIO—ALO;
2 -0.5-1¢5. K:CO; raises the yield sligl:d:ly.tt %ommet-
% : catalyst shows slightly lower yields but be efl gmomer
cial prospects. - Both jcatglyst§t t;x;i f;ﬁ%?gﬁ b fn é 1:1 ns'
itation the respective nitr:
) gipﬁgfg&.i r%n;r synthesizing isopargﬂ}ps, pres:ur;iecl)gv,
800 atm, and temperatures of 420°—450° are bes L eld
- drops ripidly belg\\' 3000 atm.t, ;?‘,ﬁi,’is ;)rxo%slsxg{:si [11 ncrease
above this, the % -of O-containing ducts Increases .
E atm. the entire product is dimethy :
%gxixlpgggtxgggs‘ below 450° show m&regg;gsqiigfoyﬁb%ng ;
: ‘and a decrease in: ) . e’
ggggtg%tﬁattion rate increases mglggo :'iigil‘xmmagye -
: K :
: hthenic products and excessive ( 3
: ""l.;gspt gynthes%s gas'is CO:H-.";‘J..?..l ag@ the !y)est\g:ls .

t. Operating
/ 10 1. per hr. per 20 cc. of cgta_lysr O )
At Gl el B
of 1 at 300 atm. and 450°, y . ere”
i i : 30 gm.;-Cy (90% is
Total yield C; and higher 120-130 g :
. fbgtanes; 50--80 gm., Cs+(97% iso-) 30‘-60‘g1.n.
Methane Cracking by. Partial

N T (Yo i many: Bib. Sei. Ind.
o B O O o 10507 PB 23,076-S,

~ " Repts., vol. ‘96; No. 12,
- erber. 1945, ' R -

. gg;criptive list of 12 -documents exter:‘xdmg t(:lhe_' s{;l‘l‘;-,:w

ject matter of the original :epqrt by Lyon and Cr -
ford (abs. 2153). : o S

'*:3529 =(UN1T1-:D STATES Nayan Ticxlfm'f:%;*nnj;&;e?

~Japax. Japanése Fuels and Lubricants. 5
%;ﬁ;:ess inpthe Synthesis of Liquid Fuels Fron_1 q‘(())[il'.
46, 333 pp.; PB.58,701; . -

9,

X-88(N) 7, TFebruary 1946, 530 Fuel Abs., vol.

" BIOS Final Rept., 18035;
5, 1949, abs. 237 ; TOA Reel 2:]’,1.. 30
i rt, containing more than 30 s -
" su?n‘lleligfios the ﬁndiugiqu the }.:et?;’};:;ni'setlag?&g 25 2h:
' U. 8. Naval Technical-) ission ot apan relative, o
_- search and industrial dev e}opmeu Ihe flelds of high ~. .
I 3! ion, Fischer-Tropsch synthesis, -
pressure hydrogenation, Fisc B e
-low-temperature carbonization: general hist v m.
9-28,3 26) - 2 ‘fuels program in Japan®
L 0-22,821-326) ‘of the _synthetxc;ﬂ T e ond
< 'also i§.presented. Numerous o\t she of' S ar.
' tablés ‘explain. the extent and; natu e Of the develon
‘ments.". It:is revealed that Japan, in it: e meed for. -
"il, plunged-into al' hydrogenation with- .
-oil, plunged u;tp industrial bco}{ e porience
out acquiring dn adequate:backg ound of operience
' with the intermediate-scale equip! ot e
i rti .resistant alloy steels, were -
rials, partichlarly heat-resists T rment. -
ilable for the"construction- of suitab] ui b
andﬂglzgufacturing facilities did no_t;exist for fabri:
. s tion vessels of proper size. evidence
,gx?gligﬁt:se %lcu:t only 2 commercial-scale: coal-hy d;o,ggg__ o
' ants were installed in-Japan, and it may~r§a‘t L
rpreted that they did rot have a perfec eI -
. process. Also, according to ihformation obta_med. \‘:(;Itlx iz
e gFischér»TroDsch plants were1 eve(xl' xggtoli)x;g:tiggqsme 5
-0 FisC “rops lants o : ‘
" tion;-of these, only 3-were placed in fon, e 2.
> tion at the-end of the
others being under constructi e
T lled for productio
The Japanese 7-Year Plan ca uetion, of
g id . fuels from coal by ) ‘
D00, e gi?nl‘lvlt%e ;exik’ year 1944 was only 118,-

actual productio:

Fuel i Article
.~ Japanese Fuels and Lubricants.
7. :Progress inpthe, Synthesis of Liquid Fuels tﬁr%ué
Cosl. Location.and Output' of Japanese Synthe
Plonts. X-33(N)—7, February- 1946, pp




BIBLIOGRAPHY OF FISCHER-TROPSCH SYNTHESIS AND RELATED PROCESSES

Company Location Designed capacity of operation Catalyst “Actaal fael ontpr, k1,
Type —_— T
- : - : 1041 | 1942 | 1943
Coal  hydrogena- . . \]9“
L l’iefm hu J; ]
. Manshu Jinze | Foshun, 2,5 tonfhr,; iqui
Seh 1. 10,000 | Liquid-phase, i
ekivu “Co, |~ Manchuria, tons h}m’ vears; | " 430% anat phae. 306 | il S e ol
Works, tlgr?ug%loﬁt :xt::ll"; o t?éd oy DWOZY ' Mzns}::l: A
stage, respecs {° s
ma cost. !t)iyVeé%x ;ﬂghveh'icle=2:3 %35% : §§(€e§° 3; . B
) . . . 100:17:1; ZrCl,.2 H;0; | .
2. Cléosen élgnzo Agocbi, Korea. | 5 tons perhr,, 200-250 atm.; Unable to &Mﬁox.Sn(OB),.
Selvu Co, paste; 0,000 | “tunction 0 coabhydro | L e
o A e D B
coal; nominal tlfesis. to MeOH syn-
Pproduction
10,000 k1. heavy
. ofl, o -
‘Total coal-hyd oil ) — —
: { 770 {. 690|......
llv'icvcl;er-ﬂap}clg:' . : < { 1 s J :
. Nippon zo | Omuta, “Ky- | 30,000 tons - ; y 1 "
Soit 4 g ) NS per. y7. | Actual production, 16, 2 :MgO: :
e e e o e Gl R R R
verter-gas mosphericconvengersssu' uret' Catalystlite, 120days. "
) ; e | thronghput! égok h°,2-stage; actual | - '
2 Amagasaki] Amogosaki, | 30,000 tons per 31 S T T Ce!
. X 5 per yr_.| Atmospherie N oo i N
works. A Honshu. . R I ;ioélble-tube’i{uhrcﬁéxﬁf Cf’ - 200 1. 230 ..
3. Takikawa{ Takikaw eryr.. Sie o onverters. i
- works, N ?Igéé‘n%t;gn' ©0,000 ton's per yr--| 10atm. pressure; 36 double-| Co and preeipitated Fe » . A
TR A Lt i tube, - 32 single Ruhr- catalyst and natural | .- - L350 | 1,600} g 6t0 2180
e : g . chemie-type converters; | . Fe catalyst.. ' =) YT
4, Manshu Jinz | Ch re L1 0 1 : 4 Japanese design. ’ T i
. -SekiyuCo., Mnnchur!iln' 1,000 k1. per yr - . : e : A Under eue
Sekivu Co. ‘ .k X e e —em——- . -Under construction, .
5 Chinchu works.| ¢ {llgr?c%l};rll; + 140,000 K1, per yr.. K ‘ — -
. ; A 9 : .+ Under construction, - -
Total Fischer-Tropsch oft. B ] —
° - <7, 200 -1(5.840'15,670'4 izsxo,4,zoo ‘

" gsan
Tropsch- Process-at the Kyoto Imperi iversi

- Tro - Pre perial University.
X388 (N)~7, encl. (D), 1946, pp. 227-248 ;s PB 53,71(3;

Summarizes techniéal,infor'mation’pertaining.'to re- .’

“.search on the Fischer-Tropseh process by Prof. G. Kita

--and staff at the Kyoto Imperial University. - .
3 L X R sity. - Serves
only to outline the Scope of the work ‘and to’pr’es;:t :

;. certain significant points covered i i riews with:
. %;Oﬂ Kitt:;, Prof. S, Kodama, In the Interviews with
..The report deals briefly with- the history- 2 work
. N y-of the work
Normal and middle pressure catalyst. studies, and cata.

1yst preparation and presents a- list of papers, published -*

: for:the greater part in the Journal of: Sti .
g)?él.‘y:TSicuf and Chemical e of the Institute of
20 Ta . S ¢.o 1St of
proce nglnebe patents relating to the Fischer-Tropsch

' Fuel' Research Institute, Kawaguchi. -~ VIL..
X-38 (N)—'T, encl. (B), 1946, p.

13032, ——. - Research- Activities o‘fi;‘ the . Imperial’.
' Fischer- -

: 1:_ropsch Process,
. 258-262; PB 58,701. .
.. ‘Key man.ir the organization was 'S, T :

| e in "the ization) . Tsutsumi, 1
':"12, _\I.Hll:e plant ceased operation'in 1940 when the p?iﬁ?
(ALLRe was.begun. - The plant never attained more
v Eggﬁ , g&%{:é-ogl desx&;n capacity, which .was
' 01l product daily. . Failure w. )
catalysts and. to faulty z{ud umberan Jue to poor
design. ,thOnly Ni Y

giving the best results” had the appro<im

coix[t:posmon 7 NizCo:O0r: kieselgulllxl;=40 : l:;..‘(:)e ’;Yz'f igs%t
-~ 1L was prepared by precipitation from the nitrﬁtes.

and reduced at atmosplierie pressure with He.. - Flow- -

sheet of the plant is shown.
3533.

Omuta, Kyushu. ' X-3: =%, : .
. 283-805 ; PB 35,701 5, encl. (G), 1946, pp..

Report’ on Reséarch ‘on ‘the Fischer--

.’-Fuels Act covering calendar year 1943,

T

200 kg.-of

-cumbéisome ' converter
catalysts were used,” and. the one

. - Report’ on Miiké Synthetic Ol Co,, |

.+ Miike plant was coﬁstr;(’:ted i 193 40, 1t il
.. the conventional low-pres Tocher Trgpson peoies
: _}vitlll)tCo—ThO; cntalysg Ssure Fischer-Tropsch process
-1 obtained by blending water gas and. reformed egh
.- Ovew. gas: The:process is licensed by R rchenis and
g(:)itc_inlipnxexxt"wéis construeted by onrcnemie and
Lty was xated at 30,000 tons of prod C- VI
bu]l: actual ‘production dtlf'ing the penkpyeulxlfiﬂggxggg
. ol; 3;16.900 tons. . This primarily was due to decreased
.production of synthesis gasfrom" the high-8, low-nielt-

unit of synthesis gas because of low catalyst activity:

. Details on the hi i b -
Research, dnd:a list of about. " o e history, organization, process flowsheets,”

“plant layout, prOduct quality; and output are presented. -

1 A progress re-
in the United Statesc: Rept.

Synthetie Liquid Fuels

. 7.on the Synthetice Liquid Fuels Act, 1945, 44 pp. ; Fuel, .

Vol 25, 1946, pp. 134-137.

co b e Lo P
Smtex;lprehenshe summary of the Report of the United:

--Fuels Act covering calendar year 1943, A progress re-.

.- port om.the’ investigatiops .already made. in..the fields :
liquid fuels from water gas by - *

- g colg_l hg'drogenation,
. the Fischer-TPropsch Synthesis. synthesis-gu:
I sche ) 3 -Za, X -
_-tion, oil-shale research, and the p'roduet:ibonS 01%1%(&2{:5
- from agricultural residues, (RN ’ .
© 3535, UNITED ' STATES" SENATE Codamrrees (i’
3 ] ) ST OMMITTEE ‘ON P
) IHmM?_s AND SURVEYS. . .Synthetie Liqui‘?l g:erixsc ’
L ez}xmgs Before a Subcommittee, 7Sth Cong. 1ist
: “ses;,.,.bog‘ S. _12-;3,‘Wa$hiugton,-19—!4, 469 pp DA
Reports “of ‘testimony' ana hearings of the Senate

' Committee on the possibilities D
. Com 0 S ies of produci i
liquid fuels in the United Stateg b,? the h;ﬂlg;oiye:tzﬁ:eig; )

of coal and water gas.

DD UPJOIVIN,;TV‘ E. See abs. 1460,

Synthesis gas (H.: 00=2:1)

by Koppers. Plant .

ing-point-ash Miike coal and to the low yield of oil per - :

Sectetary of the Interior on the Synthetic Liquid. . )

36, UrAZoVS'EIL, §. §., AND YARKIMEKIN, N. A. [Reac-

tivity of Gaseous Nickel Carbonyl] Ukrain. Khem.

b zhur., vol. 10, 1935, pp. 44-50; Chem. Abs., vol. 30,
4936, p. 2476. -

Reactions CO--3H.~CH.LH.0 and 200-C0,+C

5 more powerfully catalyzed by Ni(CO).at its decom-

BB osition temperature (150°) than by other Ni catalysts.
g 1e reaction CO+CH—>MeCHO is not catalyzed by

;'\‘] (CO)(- R

k97, User, L. C. Impact of Wartime Conditions on .
the Petroleum-Producing Industry. Petrol. Eng., vol.

k17, No. 4, 1946, pp. 203, 204, 206. -

of technologic develc ts during the

D ¢
»‘3}“ period and their effect on the petroleum industry.’

Dne of the most notable is the large-scale production of -
gynthetic oil products from natural gas, coal, and shale
oil. The Fischer-Tropsch processrfo’r synthesis of hy-

8540. VALLETTE, F. [Synthetic Methanol.] Chim. et
‘.. ind.,’Special No., April 1928, pp. 235-238 ; Chem. Abs.,
. vol. 22, 1928, p. 4461,

- Theoretical discussion of the possibilities of the syn-
¢thesis of MeOH from CO and H., from which it is con-
cluded that the experience gained in the synthesis of

NH, would enable the production ‘of MeOH, independ- .

ently of the manufacture of synthetic NHs, to be readily

: ‘established, that thie cost would be approximately 1.18

> 3542.

. Chem." Abs., 1936, B, p. 963, . .

=francs, per 1, that the cost of MeOH equivalent to 1'1. "

of gasoline would be about 1.77 francs, and that-it
would -be feasible to produce enough MeOH to replace
the whole of the gasoline now being imported juto

[Synthetic Products 'Derived . From
Béthune Coals.] Rev. ind. minérale, No. 302, 1933,
pp. 299-30S. -

method ‘developéd by the Mines de Béthune is discussed
briefly. - Describes special apparatus. : :
. “[Hydrogenation of Coal]

encour. ind. nat., vol. 135, 1936, pp. 353-363; ‘British,

’

1944; Chemy Abs,, vol. 35, 1944, p. 6520. -~

it use in the synthesis of NH,, MeOH, and fuels. “The pro-

duction of gas for use in syntheses from gas mixtures

%% such as coke-oven gas or natural gas is discussed. -

B
:
:
£

7 VAN ArspELi, P. )L - See abs, 7750 :
S'Vay Baver, T.- Sce abs. 1739.° .1 - oL
V¥ DINGENEN, W. See abs. 3547,13548. -~
3544. VaxN DykEg, B. H. :Low-Pressure Oxygen Cycle.
Chem. Eng. Progress, vol. 4, No. 10, 1948, pp. 20,-3S,
42 (News Sec.) ; Chem. and Ind,, vol. 63, No. 4, 1948,
Pp.-604-607; Petrol. Refiner, vol. 27, No. 10, 1948,
pp. 540-544 ;- Blast Furnace Steel Plant, vol. 36, 194S,
D, 1212-1215. T ' L
Elliott Co. plant, described by the help of a simplified
- flow diagram, is designed to produce approximately 114
- ‘tons per day of 95% .purity gaseous O:, plus approxi-

Plus 332 tons per day. of 99.5% purity-dry N.. The
recovery of O: from the air charged to the plantis-ap-
Proximately 97.5%. L . .

LITERATURE ABSTRACTS

¢ . ’ v

- tion of Ha oceurs ; at higher temperatures, this increases

. that at 167° and 329° the ratio of H-:'CO is 3:1 and at

Production of MeOH from water gas by the catalytic -

Bull. 'Soc.

* Describes plant at*Béthune and compares Bergius. -
" and Fischer-Yropsch processes. - S .
- 3543, VaLota, G: . [Industrial Production of Gas Mix-
tures for Large-Scale Chemienl Syntheses.l :Indus- .
tria (Milan); vol. 56, 1942, pp. 191-193; Chem. Zen- -~
tralb., 1943, II, p. 103G; Oel u. Kohle, vol. 40, S¢éh. 3,

Review of the various systems for.the production of .

H-N:'and H-COniixtures by the water-gas process-for - = surfaces of Ni, Cu,.and’ Cu getivated with ThO. (ear-

o ’.sion of the regions of reactioh for CH, and heavy oils:

" 3547, Vax ITTERGEEK, A. AND VAN DINcENEN, W.'5

ately 6 tons per day of 99.5% high-purity gaseous Os, .

461

drocarbons from CO and H, is particularly promising
and is said to be successful in producing motor fuels
from natural gas at costs competitive with present day
costs of petroleum fuels. Natural-gas reserves have
assnmed new significance as a result of this develop-
ment. Hydrogenation of coal also has advanced eco-
nomically and technologically. -
3538, UsacHEV, P. V. [Conference on Heterogeneouns
Catalysis, Moscow, May 13-16, 1940. Mechanism of
the Catalytic Synthesis of Ammonia.] Jour. Phys.
Chem. (U. S. 8. R.), vol. 14, 1940, pp. 1246-1249;
Chem. Abs., vol. 35, 1941, p. 3882. .
Addition of 7% AlO;s to an Fe catalyst gives opti-
mum results. . )
3539, UriLizarion. . Synthetic Liquid Fuels From-Coal. -
Vol. 1, December 1947, pp. 37—41. -
Retiew. .

3545. Vax ITTERBEEK, A. [Relation Between Adsorp-
_tion and the Catalytic Activity of Metals.] Mededeel

- Koninkl. Viaam., Acad: Wetenschap., Belg., Klasse
Wetenschap., vol. 3, No. 10, 1941, pp. 3-20; Chem. .
Zentralb., 1942, II, p. 742; Chem. Abs., vol. 37, 1943,
p- 4958, . ; .
On the very pure Ni film the adsorption of H: and

© €O at temperatures up to 500° and pressures below 1

mm. was studied. with the help of a thermal-conduetiv- - -:
ity gage. At ovdinary temperature, activated adsorp-. . -

‘and is apparently hot to be attributed to diffusion ad- .
sorption. "Comparison. of the H: and CO isobars shows. -

2 other temperatures the ratio is 2:1, corresponding,

" ‘respectively,-to, the synthesis of CH, and benzene. .It. .-*

is concluded that the occurrence of this stoichiometrie
surface ratio is related to the surface reaction. On a
copper film, neither H: nor CO is adsorbed until a small -
quantity of Th is electrodeposited.  In this instance
also, temperatures exist at.which the Hz: CO ratio is-:
3:1 and also those in which it is 2:1. o
3546. [Prospects of the Problem of Synthetic ®-
-Oils'in Belgium.] Techn. Wetenschap. Tijdschr., vol.
711, 1942, pp - 37—+L; Chen. Zentralb:; 1942, I, p. 2053
Chem. Abs., vol. 37, 1943, p. 3586." "~ .
Discussion of future possibilities of oil synthesis in -

' “Belgium. includes a:review of synthetic oils, Bergius -

and’ Fischer“Cropsch - processes, ‘eatalysis as the basis.

of the oil synthesis, relationships between catalysisand - . .- -
© adsorption, recent determinations of adsorption at ex-_

. tremely low pressures and extremely.pure adsorbing

‘ried ont in the Laboratory' of Natural History at:
Louvain), comparison of the results-obtained with:the
veloeity of reaction of the gas mixture CO-H:, discus-

with ‘the aid of so-called stoichiometric temperatures,

infinence of pressure on the stoichiometric points, and..".. ' )

practieal importance: of the.empirical  determination
of the properties. of catalysty with -the aid of adsorp-:
tion measurements.; - o S :

_[Catalytic Aétion of Nickel and Copper-Thorium in
<" the Formation .of Methane and Heavy Gases.]’
.- Ztsehr. physik. Chem., vol. 50, B, 1941, pp. 341-360;
Chem. Abs., vol. 87,1943, p. 1917, ~. - .~ "~ -7 ..
" Adsorption of H—CO mixtures by Ni foil was deter- -

. -mined at low pressure, less-than 2 mm. Hg, and over &

wide temperature range. - At 167° and 329°, H: and CO |
are adsorbed in the ratio 3:1, corresponding to’'CH, "
formation, and, at 125° and 378°, they are adsorbed in -

* the ratio 2:1, corresponding-to higher paraffin forma- .




tion. The reaction rates also show maximum at these
temperatures. Cu adsorbs H: angd to 2 smaller extent

CO only if it contains traces of Th, At 250° and 325°, -

H. and CO are adsorbed in the ratio 3:1. Similar ex.
periments with D are described. -

8548, \
With the Activated Adsorption of Hydrogen and Car-
bon Monoxide by Nickel and by Copper.] Physica,

ggébs, 1941, pp. 810-824; Chem, Abs., vol. 36, 1942, p. )

CH, forms when H, and CO are adsorbed on Ni. Cu °
acts in the same way when activated by a trace of Th.
It was found that Ni shows 2 temperatures, 165° and-

300°, at which the ratio of H.: CO adsorbed is 3:1,

correct ratio for CH, formation and, also 2 tempera-
tures; 125° and 370°, at which the ratio is 2: 1, correct.

ratio for benzene formation. At these exnct tempera-
tures, the reaction rate showed sharp maxima.  The

reaction product at 200°-300° was found to be nearly -

pure CH,, but, at 165° and 400°; heavier products also
occurred, which contained benzene. The same type of
behavior was found for Cu; the best temperature range
for, CH, formation is 250°-525°. P

vaN Loox, W. See ‘abs. 877, - .

3549. Vax Nov, C. W., DUNVILLE, T. C,, Dresster, R, G., |
- . AND Cuarreg, C..C. Guide for Making Cost Esti- -
"mates for Chemical-Typé Operations.  Bureau of..

. Mines Rept. of Investigations 4534, 1949, 64 pp.

‘Procedure suggésted ‘in this report is intended for
the use of engineers, estimators and accountants, in’

estimating -the cost of chemical-type -operations, such-

as the production of synthetie liquid ,fuels,;anhy‘drouS";
It is-intended to cover operating,

. . NH, and the like.
" notinvestment, costs. . - .

. VAN Raay, H. - See abs. 1836a.

' 3550, VAN VOORTHUMISEN, T. J. B. vay E.

: tion Equilibria of the Butanes, Pentanes, Hexanes,
and Heptanes: ' Rec. tray. chim., vol. 66, 1947, pp.:
3:_;5)—334 :(in English) ;. ‘Chem. Abs., . vol. 42, 1948, p;

‘Isomerization equilibria ‘for the butanes were deter-
mined by’ passing CH,, and HCl over AICL (on Norit
CC) at'100°, 150°, and 200°. For;the higher alkanes the
defermination was made in an autoclave: 100 gm. hy-

3 drocarbons, 5-10 gm AICL, (sublimed through active ¢

at 250°), HCI, and. H: weve heated for 24 hr. as high
as 80°. “The products were analyzed by fractionation:
Neopentane, necheptane, 3, 3-dimethylpentane, and
3-ethylpentane were not. produced -under these condi-

-+, tions, and neoheptane failed to isomerize. The'results -
for the heptanes deviated considerably from the-ther-

modynamie predictions. .

1948, pp. 129-132.

Superfine is the térm ﬁppliéd'tb, asbestos “'hehibpened )

" tod degree where the'individial fibers are exceedingly -
fine-and so minute in diam. that most of them are in-
. visible under the optical microscope, Electron micro-

mately 20 my diam. It is produced by wet milling in
a ball or pebble mill and by subsequent spraying through
a nozzle with compressed air. Its heat-resisting nature,
- fibrous form, and large: surface area ‘suggest -the use
of superfine asbestos as a catalyst or inert earcier upon

.., Which very finely divided catalyst could be deposited. '
" .8551a. Varca,J.

[Manufacture of Mctor Fuels by the
Fischer-Tropsch Synthesis.] ' Magvar Kém. Lapja,-
vol. 5, 1930, pp. 363-368. S o
. Summary. * - I
VasxkgevicH, D. N: See abs. 2092,
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[Formation of Methane in Connection

Isomeriza-. -

1 : . oL .+ of the double bond.
* 3551, VAN WINsEN, A, anp BRowN, E.’A.. Superfine ;. 5 o ot ¢

Asbestos. ' Canadian Chem. ‘Process ' Ind,, ‘vol.’ 82,7

‘eracked synthetic gasoline (XI), and a 1+1 blend of (I):
-and (II), (III). All the gasolines ‘were obtained by.

VAUGHAN, W. E. See abs. 1469. .
VEpARAMAY, 8. See abs. 1194,

3552, VELDE, —. [Gasoline Synthesis According ¢,
Pischer-Tropsch Ruhrchemie Middle-Pressure Pr,
ess.] FIAT Reel K25, frames 003,957-003,978, Mar,
15, 1988; PB 70,216. ’ ’ i

Survey of gasoline synthesis and ealeulation of e
operating and instaliation costs for the 2-stage pressy,
method. (Several papers of the same content; FIM:
Reel K-25, frames 3,974-3,978, contain the Englisfy
translation of FYAT Reel K-25, frames 3,966-3,970)
The synthesis gas (CO 1:2), is carried over (g
catalysts at 175°-200° C. and raised pressure,
products are: 30% gasolinelike hydrocarbons,
Diesel oil, and 409 p:

be converted into

with 80% -yield.

3553. {Oxidation of Paraffin With Nitrous

Gases.] FIAT Reel K-25, frames 003.951-00393, -

July 7, 1945; PB 70,216.

Process was carried out to produce highly mblecula‘rf
- waxlike acids, taking care that the chain length of the

paraflin hydrocarbous is spared as much as possible,
After further processing, these waslike acids can be
used as substitutes for Montan waxes or T. . Farben-
industrie waxes and emulsifiers. . The starting mate-
rial for the production of wax aeids (straight-chain
fatty acids with C numbers above 13-20) was Ruhr."
gasoline hard wax in refined and crude condition. Itis
a paraffin mixture of b. p. 400°—50° and mol. weight of-

- about-600. - At 100°-125°, paraffin is subject to the ae-~

tion of nitrosyl sulfuric acid and nitrous gases that
-are.formed by NH, oxidation.-
tains still unaltered sturting material is formed. The-

. pure acid can be separated by a treatment with caustic

alkali solution and extraction with gasoline.

3554. VeLpe; H. - '[Methods for Working Up the Pri; .
-+ mary Products of the Synthesis Process and Their -

Application to the Treatment of Petroleum.] Oel u.
Kohle, vol, 37,1941, pp. 143-14S;, British Abs., 1948,
‘B, I, p: 23,9? Cl;em.,Abs.,‘ vol. 85, 1941, p. 826S. o
Special refining method worked up by Ruhrchemie is

. similar to-ordinary vapor-phase refining, Raw gasoline - . 3
- betore, or, preterably, after final stabilization is-heated. - gk
to-a high temperature below the cracking teinperature

and led over a special eatalyst, unnamed, after which

the vapors are cooled and passed over-the same catalyst

in‘a 2d. step at a lower temperature. Octane no. was
improved by 8-24 points, the increase being independent
.of the original o¢tane'no.’ It is indicated that this effect

| résults from an iSomerization of the original material,

including both branching and a change in the position’
A gasoline of 35¢; olefin-content .

. had an octane no.of 44, whereas, of 35% olefin.content’ . .

had-an octane number of 41, other properties being sub-
stantially the same. The octane nos. were incrensed to
52 and 61, respectively, by the method discussed. The

', method increased the octane no. of a.cracked gasoline:

from petroleum . from 66 to 71.5. Other methods,

.  lymerization, aromatization, and eracking are briefly
. scopical study reveals the presence of fibers ‘approxi- . ¢ T B : R A
- -3855..

discussed.

- [Rél:‘tfibﬁfof‘(')étu‘ue Number and Perox:’
.ide Content of Syathetic (Fischer-Tropsch) Gaso-

" line.J:. Oel u. Kohle, vol. 40, 1944, pp. 10-15: Petrol.
Refiner, vol. 25, No. 6,1046, pp. 187-140; Chem. Abs,

* vol, 38, 1944, p. 5067.

.- -Storage tests in brown and tmnspni-ent bottles with

and without exposure to light showed a eonsiderable,
accelerating effect of light on.the péroxide formation,
peroxides determined by the method of. Yule and Wil-
sou, in primary. synthetic gasoline (I), vapor-phase

A product that con-

LITERATURE ABSTRACTS 463
i Cyclohexepe and Vinquyclohe{ené. Bull.
;i:ax:i. 2(:1. g R. S. S., Classe sci. chim., 19435, pp. 44-51
(in English, pp. 51-52); U. O._ P._S_ut\'ey Fore;)gn
Petroleum Literature Transl. No. 535; Chem. Abs.,
vol, 40, 1946, p. 5025. . onexens, viagl
ctions of polymerization of cyclohexene, -
cygg?lexlene. and unsaturated compouglds of synthine
under pressures up to 4,000 kg, per cm. and_at temper-
atures up to 300°, 350°, and 360°, re@ectu;ely, wer&f
studied. The polymerization of synthine (n™p 1.3969;
boiling up te 150°; d°=0.7143; I no, $0.0) leads to tile
formation of oily products with a gently sloping v s:i
cosity-temperature curve. The oily product obtz}i!ql'e=
in the experiment in which. P=4,000 kg. per cm, -
'360°, and £=3.5 hr. was distilled under vacuum; 2.gm. . .-+
weré obtained, bo.s 150°-255°. The viscosity of.tllle 2‘11
© was slightly less than that gof the furbine oil; #'p
1.4836. - It congealed at 40°—45°. . o
VerNON, C. E.  See abs, 141
VraLts, J. _See abs. 759,
-~ Vior, E. J. .. See abs. 152,

i i 21) or
scher-Tropsch synthesis, (abs. 1018 an(_i 10

ep:stl)cessing m%.sterial primarily mndg by this proces?.
ie octane numbers of samples containing an ap{)tec -
ple amount of peroxides- decreased noticeably; the .
esearch octane number of (I) dropped from ag.o to
0 when the peroxide content had reached 325 mg.
per 1, the octane no, of (II) fell from 68.1 to 401.0
E a peroxide content of 350 mg. O: per 1, and (II )f
-:gecreased from 65.0 to 385 at a pero;ide number o

05 mg. O: per L. The same gasolines with and withoug
ne addition of alcohol, cresol,'l’.bEt., or’a mixture o
311 these additives were stored in Fe drums, and it was
wfound that cresol inhibited the peroxide format;;oz
% 4lmost completely during a storage period of 2 yr. 1
finite inhibitor effect was found for alcohol with (I)
and (III), PbEt: acted as_inhibitor fqr gasolines
:gtored in galvanized Fe drums but was without ef_fect
‘in bare Fe drums. The relation of octane no. and
*peroxide no. for the types of gaso{xnes tested is-shown
n o diagram. Removal of peroxides by acidic FeSO,
olution did not completely restore the original octane

0.

i) i gyow, L. [Action of Witer Vapor on Carbon . |
..AND THoyas, B. [Ultraviolet 3560. meo.\l ¢ ’ on Carbon ‘
'3'5 ?Asl;srx%gi‘ct)ﬁcmépgéra“\nof ) Synth'etic Petroleum.] in the Presence of Lime.]- Compt. rend. |

- 1911, .pp. 871-874; Chem. Abs,, vol. 5, 1911, p. 2044,

e o . ) . “of
ater vapor is allowed to det upon a mixture o
C .El:lv Ca0l atp 600°-800°, H:, CH.. and some C.H, are
“formed besides CO and CaCOs. The mixture of Ca0
© ‘and C decomposes-H.0 more rapidly and at lower
- temperature than C.alone. "Much'H:0 an.drlong heating
reduce the amount of CH, as the latter is decomposed »
‘. by the H:0 to CO and H.. The above reactions mfl){ L e
" explain the formation of marsh-gases.and natural: . ~
- eases as well as formation of petroleum.in nature. .
3561 . ' [Formation-of Hydrocarbons From Car-
bon Monoxide.]. Bull. soc. chim:: (4). ‘:gl. 9, ;911, -
pp. 1820 Chem. Abs., vol. 5; 1911, p. IObbéo :
is converted into CH. by conducting O over a
: - mig?uée of Ca0 and Ca (OH). at about 40f0°_. 'Jlg.l‘:)i ;'gi o
3557.. Vermistova, M. V., Dotcov, B. N.; axp Kareov, ~ action takes place with the xn;g:(r)ll_i(l_i‘l.zt% Ho}g‘x?dlc-ﬁ(. =
z Z [Svnthééi; of Methanol From Water Gas Un- . .Ca formate, wh:ch_-dsco.mpose"a‘ cf)htqiuih" HrvA (50:,
der Pressure,] Tour. Chew. Ind. (U, 8. 8. %19) Y gg}. o f_h‘;s ?:zgt glc ‘7306% ‘_%fd g:;‘;eisj;tl & cb':irbon‘s.l 15 20% i
i) 4 A . 2 pL e =y 2% hy( : )
10,113_959, 1]:934, ‘PP. 24—32, Che.m.’Abf., V?l. y Dy vg‘3;62 Yy .- [Composition of.W‘a»ter, lGns'] _\bcon:l;'i" .
0 . M . . . B - L =10 5. . ) ‘ol
. I])Sest'acutualyst‘is‘ prepared- by mixing ZnO nzndOCC 05 . ,Eegg,l,’;‘{%l.%]zb% 1913, pp. 1995- 19955 Chem. s,
. irring with CrOa solution tv produce 8Zn0O:Cre—"*.  :7,1913, p. 3405." .- S S
(ol T Sl L am RO g et b e B v
rms 8200-15 Cr:0a. At 300°—100%, 250 atm., and - . ke, the ash of which contained 7-S s
iof;lss SDE:(? o%“’lo(.:()li)o ’1,'pe1‘ hr., J:hisﬁyields*l,l:é(gl,.‘lﬂg, . 3.45% (,;H., Yhegenlsi" g{;lté%; tgnl:x ef;ll%ué Cg (o:l;%mli(z'efxigg_
' VS " s : cr: s vhi 0. (), 2ave -
- gm. of MeOH per 1.-of catalyst per lir. Puré CO:gnd . sugar, the ashi o ‘b ‘contalned 0.8% OaQ, yave less:
3 tio 1:2-should be used, and no inert gas or than 2% CH, CO an ». haing b n
5 ls:'{‘c?mg)oeu;% 'should‘be present, though H:8 ¢an be re- - . jfiving coke with CaQ and passing-H.O scapgr g‘leaotéloe
& versibly rbed £ . Iyst. :0 0 & .00 - Y -mixture, there were obtiined, with 11% CaQ at 1,000°, .
& versibly- desorbed from the catalyst. ;. . - mixture, there Ay B N e 0o OH. 1 Wit
1 VENKATESENY ok ibvag : 1:2% C%;°‘:§ghé§%cga:?h3 CO'»;ren’loved.“ Foll'b\ﬁin*,;
- JemesmomicIy, L. . Secabs 380 e falie place: (1) 4CO-F2H.0=3CO+CH E
3558, Venesmonacty, L. ¥, axp Zeusktl, N D, YUelol, S 0o o) 00 LI~ 0B, p2m0 -
[dhe mical Reactions at High Pressures and Temper- . - (2) 2 = ( tion of Methane by. Catalysis
) el 1. Apparatus for the Study of Chemical Re: -~ 3563. » [Formu‘..ll L of Methae by Catalyels .
o otues . L. pgsureé up to 5,000 Atmospheres: and® | From Carbon onoxide ﬁigl Water Vapor.] Compt: - -
'aﬂﬁggnfre‘ixtxpe;‘n:ures]”‘ Bulll acad. scii. U. R. 8. 8., l'eng., vo31é°1;u, 1913, pp. 131-13+; C - abs.; vol. 7,
-] » e » '-' e " o ._. . . - P N . ‘ N
: im., 1943, pp. 443452 (English sum- 1913, p. 30 o Lo . /
gﬁlfg‘)a -sgl‘xegllul:i‘b.s} 9\rOl. é{l), 1945, p. 1587. N ) L s“bSta“cesfStgi‘i‘eSl asa ﬁa(fa\lf gzer_?r‘l‘;:r% 5;‘;’ 1%;2 gu"vag(é
. 8 Ny sor (with diagrams) for-.the the oxides of Si, Al, and Mg : atalyzers
st ‘t]ppa;a::asctigng ?1? ltig e;')doos) atnr, and 400°. - The use . placed in a glazed poreelami tuge andehetf]lxteedt gtl.'] ggl;;.'ﬁ?: -
- ofuhyd‘:'aulic COmpressors {u conjunction with gas pres-~ . temperatures. in the Elec‘hl: e ‘ér?l?: éutql\'zer perdfuge -
2 sur 4 s the menerator of pressure permits considerable = being taken from the midst o‘ ihe ¢ at',‘“"hich i SR
2 era\'émeﬁ't' in the technique of work of. this type. " : Chatelier cotiple.. The temp.eu:l und at which & mast
4 '-{‘llllg (l)lSe of Hg as the hydraulic fluid (as previously ' = mum yield of CH. Was. ogtgm(:mg d the % present in
" used) is pd(leé'il-able for several reasons, 1 of \Yhichtli " the resglgx;gb gag 561}’{9‘;9 l,e \.mM;(,) oo ;' g s -
g & " the entry of Hg into regt‘:‘tions‘ under the‘e;{peumen al.- _f;%goo'“ias%’ :'Fe,’ 95,00’ 1 5% ;"f.\‘i', §(§°,cﬁ2§z;s nC;xé;:
' ;g:glt;z;ﬁ;;smr,' o iD" A e nres Fd. Z??gén‘ifs'l?ﬂ imﬁgegg"\téllz)?gdggg anl(1,=t'hese carbides,
- AL i el o an ; ) mediate i
lggggl%mﬁ?;%ggé? 11I';I Sﬁ’éﬁgzﬁ gfr els?sol{;g?erizai < as soon as formed, are actedr upqu by H:O vapor W ith

. Compt. rend., vol. 209, 1039, pp. 882-884; Chiem.
. Zentralb,, 1940, I, p. 2455: ' ‘1 N R u pleéence
" Spectrum of Fischer synthetic oil shows the prese .
6fsapconsidefaible amount of aromatics. Oils obmmbed
" by the polymerization of olefins showed the same %-
havior. Oils were investigated that had been produce

by the-Fischer process and distilled in a cathodic
vacuum. It was noted that as the dxstxllatit_)nv tem-
perature inereased the absorption and the density like-
wise increased. It appears that a part of t.he aromatie
nuclei had become concentrated m.,the residue. . From
the position 6f the bands it was evident that the prod-
uct consisted-of napthalene or other highly condensed

. nuclei.

VELTIéTps'.x. M. Y. See abs. 728,
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the formation of CH.: for example, 12C0-+2ALO,

3566. VLugtER, J, C.
=3CH,+241,0,.
29 pp.; PB 75,845.
Mersolates are sodium
' prepared by reacting a p
saturated gas-oil fraction from Fisch
ucts) under influence of light w

Manufacture of

=GAL+9CO:; C:AlL+6H.0 al Rept. 1130, Fi

explanation for the formation of CH, is that u
Isvzers the following reacti ;
3H=+CO=CH4+H-;Q B

influence of catal

alkyl sulfonates

4H:4-C0.=CH,+2H.0.

chim., vol. 15, 1921,
Dp. 42-60; Chem, Abs,, vol. 15, 192 12
It has been found that moist CO and H,
form small amounts of CH,,
after absorption of CO and
CH, 0.2% and at 1,300°
Irtie effect of various mineral constituents
gas coke on tl;e formation of CH, is discussed.
ViLESOvA, G. F.” See abs. 569, -

3565. VINcENT, J. W, Aspects of
Acid and Syothetic Fa
Chem. Trade Jour., vol. 1.
Times, vol. 51, 1947,
1948, 99 pp. ; PB 49,196,
During the war German;

acid plants: Witten

with intake capacity
wigshafen), now in the French
at Heydebrech; now in.the Russian

A 4th plant, 12,000 tons, also v

the end of the war.at Leuna,

Wwas notf operated’ during. the

thetic fat. plant at Witten.

Fischer-Tropsch

. hydrogenation- of brown: coal.
Mersolate manufacture ‘is give
plants were located at Leun
800 and Wolfen," 35,
Russian zone, ' The

* Fettsiiurewerke, a
Farbenindustrie h
20000 tons, Op;

- promised in 6 m
paired 'in anticipation of
zone of 500-1,000 tons per
genation wax from Saxony.
‘Division-of the British’ Mili
air of :Krupp and. Victor ‘F!
* plants to provide gatseh for, the .¥Witte
proposed to.use the .Ruh
examine the possibility
result of laborato
ably upon use. of
“oil refining at t
'8 (near Hanover
upena similar samptle from neutr:

- hasreported favor:

. Based on:Germa
" . plants in the Uni
The figures are £
(Witten) per m

means of NaOH.
process and the reaction condit
rination and saponification are
installations are described and t
a report by Dr. Ha

the proportions at 400°,
CO:, being H, 99.8% and.
, 98.65% and 1.35%.

1008 of the sulfoeh)

gge and Dr, Korn on
and saponification of Mersol with reco;
the design of a M
15,000 tons of activ

ersolate plant with
e material per yr. |
{Synthetic Detergents, Pro
any.] Chem, Weekbl

the Synthetic Fatty
t Industries in Germany.:
19, 1946, pp. 635-637 ; Petrol.
BIOS Final Rept. 803,

" 1949, pp., 108-199. .

paper presented t
, July 1948, 3 so
by way of the Fischer~Tropsch
tioned. The Fischer-T.
were utilized to produc

0 the Netherlangg

urces of detergentg -
.DrOCess’ are mep.
affins b. 820°-450° < -
e. 40,000 tons of synthetic ’
action b. -240°-320° .
city of 80,000 ton or
¥ preparation of

efins gave a pog- -
thersol process i

Chemical Societ
y operated 3 synthetic fatty.
(Ruhr). niow in the British zone
per yr.; Oppau .(Lud-
20,000 tons; and
zone, 20,000 tons,:
as completed toward -
now in Russian zone, but
war. ' There was.a syn-
The -taw material was.
C..or paraffin from -
A report of Mersol and

Mersol process produced a capa
mersolate per yr.  The Oxo proc
primary alkylsulfates from Cu—Cys ol
sible production of 10,000 ‘tons. - The
‘considered the most important sou
and, therefore, is described at.great
[Synthesis and Po

Formaldehyde.] : Helv. ‘Chim.
. DDp. 870~371; British - Chem. A

Chem. Abs,, vol. 22, 1928, p.-1

‘When a-mixture of
passed at-150°-180°
dust with 2% of Mg

gatsch b, 320°~-150°
3568. Voger, H, lymerization of . .
Acta, vol.” 11,-1928,"
000 tons, both now.in .the -
Witten plant owned by the Deutsche -
nd’ the:Oppau plant owned by I. G.".
ave recently heen operated, Witten, -
with full eapacity,
plant. is being re-
an ‘offer from-the Russian
month of brown-coal hydro-- .
The Trade and Industries: -
tary. Government -is-eoni’ "

equal volumes of CO and H; wag -
over 4 mixture of pumice and Zn-
pau, 10,000 tons,- and 1% of PbO, formaldehyde
: ith cnrameuike3polymerization_
-3569.- VogeL. T.. C." Oil- From - Co
-, South African Min. and Eng.
éOT—lOD‘; ‘Coke Smokeless-Fuel:

al in South Afriea,
5 vol, 51, 1940,
Age;»v017‘3,‘1940,5 U

Describes the essential fea
.processes—carbonization,
thesis—with special refere
‘There “is ‘no. low-
ittle promise of a
semicoke.” Coal -carboniz:
a major source of indige
.ment of a coal-hydrog
a-question ‘of economies.

rchemie . Fe catalyst-and to

¢ the high-melting- -
ry work, Witten ™ -°
a rather oily, slack -
he’ Deurag-Neurag:",

)-;and unfavorably-

temperature-carbonization

n adequate -market for the.
ation: cannot-be ‘regarded as. -
nous oil fuel. The establish-
enation industry in South Afriea X

: As regards-syn-. -
0 be the fuel used.” '
of the coal and gasification of .
pensive and some -
have .to be used. - |
ten areas, seams
and the semianthracites’
he requirements, - From .
al, thé synthetic process” .
the others: in the Uaion,.
may be much less than

" has reported: favor:
“wax from spindle
' refinéry at Misbur

able results with these
n data. costs: for ope
ited Kingdom have bee
96 10 5. 2.d. (Oppau) a
etric ton ot mixed fat
- compare unfavorably with current' market

. eost of imported wax accounts for nearl
‘. cost, however. The synthetic-
350" tons ‘per ' mo. " Estimated

o England was_£205 4s.
"+ Oberhausen- has been. 90
stods for . the mersol pi
genated ‘Fischer-Tropsch’ kogasin
C., though Witten “al

. Fischer-Tropseh frac
Leuna is in direct productio
sulf-oxidation: of mepasin

Separate carbonization
the.coke.'probably
~form- of. direct
Coals of the V

would: be too ex
gasifieation would .
ereeniging “and- Brey

of Natal-all appear to meet ¢
~the standpoint of raw materi
has much wider scope than
and the investmen
. fora hy(lrogexlatio
" 8570, VogEL, R.,

fat plant is in operation;:,..
costs of ‘production’ in

1 The Oxo.plant at . ...

ed.’ The usnal feed ™

§ mepasin or "hydro- .

with-b. p. 230°-320°:
at times or heavy. .
The. hostapon process at'

1 of alky1 sulfonic acids by-

using 'SO: and Q. the Te: .

ultraviolet light or by

as catalyst. The I, G. .

ored acetic anhydride,

AND" DURr¥G, W. ([Iron-Cementite-
Carbxde—.\[angﬂnese.]
+.30, 1936, p. T10. .
Former investiza
it ‘were enlarged
constitutional “dia;
action. and structure.
indicated. previously, a
solutions with a maxi

2; Chem. Abs., vol

tions. of this system and parts of
and completed by establishing the

S ‘on’ the’ basis of heats of re -
Mn and Mn;C do not form, as'!-
R uninterrupted series of solid
mum. tempem;ure; a_transition

acetic anhydride
Farbenindustrie chemists ‘Favi

Vrruxm, ML Y. See abs. 2658, R

ilibrium oceurs at solidification between 1.5 and
% C, which leads toward higher C confents, to a
mum temperature. A new transformation of Mn
pide was observed at 1,050°. Four kinds of crystals
te found in the system Fe-FeyC-Mn:C-Mn ¢ Ternary
d solutions of a(§)-Fe with C and Mn, which are .
tricted to a small range in the Fe-corne_r; ternary
d solutions of y—-Fe with C.and Mn with a very
Esiended range; ternary solid solutions of y-Mn with
atand Fe (area-Bws) ; and solutions Fe;C and Mn,0
en O Bow). The cementite does mot form solid
tions with the exeess Fe but the MG does with
ess Mn. The conditions are explnu}ed in detail by
Bre diagram. A table shows the location of the char-

eristic points «, 8, v, 8, and e for the equilibria of
¥e Fe-Mn—C alloys in solid state. Various structures
fiiustrated in photomicrpgraphs. .
571, VomReT, E. G. . [Motor-Fuel Problem in France.]
B “Chim. et ind., yol. 56, No. 5, 1046, pp. 423428,

*Discusses main means by which the ' motor-fuel
virements of France can be met from -internal
esources. By utilization of gas producers, distillation
» gasification of lignites, coal and bituminous shales,
%4nd manufacture of certain synthetic fuels, at least
ki the vital minimum of motor fuels can be produced .
i‘from native resources-on an economic basis, and prob- .
bly a large measure of independence of foreign sup-
lies be secured. It is considered that the synthesis
¢ liquid fuels by the Bergius, Pott-Broche, Fischer,
d Mines of Béthune methods is not economically
tiractive under normal circumstances, but a partial
ception is made in favor of the synthesis of MeOH -
om.Fuveau lignites. . The requisite mixture of CO
id Ha also may be.obtained by processing coke or.by.
@@nverting CH:.. - R : ' : .
VaLgovs, A. 4.- See abs. 849. " .

4:;3572' VoLyer, W.' [Fisclier-Tropsch Hydrocarbon: Syn-
thesis.]. Ztschr, Elektrochem., vol. 54, 1930, pp. 252—
254; Chem. Abs,, vol. 45, 1951, p. 1749.- :
Attemipt to obtain information on the mechanism of. -

rthe Fischer-Tropsch synthesis by studying the statis-
stcal distributon of hydroearbons in the product. -
- _Vou'Nov, Y. 'N.* Sec abs. 1795, 1796, ° e
573.. VoN Frepersporrr, C. - Continnous Gasification
.- of Powdered-Coal “Suspensions. by Air~-Oxygen and
Air-Oxygen-Steam Mixture. -Proc. Am. Gas. Assoc;, |
‘vol. 81, 1949, pp. T05~724; Chem. Abs,; ¥ol. 44, 1950,
p.§623. - - . - RS
Describes. operation and results of a laboratory-seale .-
-coal-gasification ‘unit:' Results define the” variables
affecting the process:and indicate the magnitudes of
he effects, It is indicated that (1). a slagsing opera
i+ tion can be applied successfully to uspen X -
- tlon “at- atmospheric ‘pressure, (2). low gas-residence, .
;time i5_advantageous in increasing the make-gas .cal-
orific. value, (3) tangential firing can remove more than
:50%.0f - the “ash in the form :of slag, and- (4) the use .
. 0f 2 combustion. tube in the center of the gasifier does
Dot yield any thermal advantage over operation with
Fout a’tube. Although a. satisfactory ‘gasification was
5 accomplished from the standpoint of gas ealorific value,
“It will be necessary to use steam superheated to at
i least 2,000° F. to decrease the make'zas CO. content,
3 decrease the 0. required, for  gasification, increase the
O conversion, and shift the point of maximum thermal
3 efficienicy to -¢loser correspondence- with the point of
¥ Daximum calorific value. - Anticipated benefits-of-the
Drocess for the industry include the production’of a
low-cost base or carrier gas for blending purposes, a-
=803 of intermediatae calorific value by oil earburetion
"501 the hot exhaust’of the gasification furnace, ond a .
B2 8as of adjusted H::CO ratio suitable for synthesis
& Purposes. : : o
% 203793%—54— 31 - -°
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3573a. Vox FrepERSDORFF, C. G., AXD Pyrcrocm, B, J.
Pressure-Gas Oxygen Coal Gasifier. Am. Gas Assoc:
‘Monthly, vol. 34, Séptember 1952, pp. 33-35, 46-47.
Series of some 20 successful runs were made.po ex-

plore the effects of O; enrichment, O::coal ratio and

gasification préssure on the gas heating value and con-
~-version efficiency of the continuous, pulverization-
pressure gasification process developed at the 'Institnte

Gas Technology. Using a high-volatile C Illinois No.

6-seam bituminous coal containing approximately 8%

ash, a range of pressure from 2-5 atm., Os: coal ratios

from 0.7-1.0 Ib. per 1b. and O: concentrations 21-70%

were explored. - The gasification results are sum-

Gases produced varied from a 130 B. t..u.
producer gas using 30% O: concentration to a 240
B. t. u. synthesis gas with 70% O, concentration. The
Zas heating value generally increased by § B. t. u. per
ft.* with each aim. incresse in gasification pressure.
Gas heating value reached a maximum in- the range
0.7-0.85 1b. per O: per lb. coal. ‘'With a constant steam
coal ratio of 1.0'1b. per 1b.,, the ratio H:: CO var@ed
*0.95-1.4 depending on the O.: coal and O, concentration
used. Maximum values of steam decomposition o_t
>50¢, occurred when the O::coal ratio was approxi-
The % G gasified increased
rapidly with O:: coal ratio and attained values of over
90% at 0.85 Ib. O: per Ib. coal. C gasification increased
generally by 4% for edch atm. increase in gasifieation
pressure. The cold gas efficieney increased.with poth
O:: coal ratio and gasification pressure and attained
‘maximum values of nearly 75% based on heating value .
of the-coal. The O:, coal and steam’ requirements per . _
1,000 £t.? synthesis components (CO-H.) -were greatly
influenced by both the Os: coal ratio and gasification
pressure.’ Minimum requirements svere as 16w as 33'1b,” = -
steam, 33% coal and 300 £t fotal O.. a
‘removed in the process as dust and slag was as high
a5 100% of the total ash fed in the'conl. On.the basis
-0f $0.06 per 1,000 ft.* compressed air, $5.00 per ton O:,
"'$4.00 per ton slack coil and allowing $0.30 per 1,000 1b.
process self-generated -and self-superheated,vsteum, the
synthesis gas.raw material cost varies 14.5~16.2 cents
‘ H. depending on the amount of O

mately 0.9 1b. per Ib.

" per 1,000 £t.* of CO+

N PHIuIerovicH; A, See abs. 998; 13462,'3463, -

Vox RENNENKAMEFF, J. ‘Secabs: 1180, 1181, ~
.'8574. Vox . SeLasiNsky,” A .[Soap TFrom. Coal]
. Rundschau ‘deut. . Tech.,. vol.- 18.. No
-Chem: Abs., vol. 32,1938, p. 3179. B . ) i
Historical -review;: especially describing the. Im- ...
.-, hausen-Troschke process and its imp
.many’s economie situation. . - ;
~svon SgrH, R- See abs, 1622..1623. ... L
VoN STACKELBERG, M. ' [Investigations on’ Car-
I.  Crystal ‘Strueture of Carbides MeCh.]
© | Ztschr, physik., Chem., vol, 9, 193
. Chem. Abs., vol.. 25, 1931, p. 11. " R
* X-ray investigation by the powder method of 4 series 7
- of carbides of formula MeC: shows that they have a
'~ face-centered:tetragonal lattice with £ mol. in the unit
-.cell and lattice constants as follows, recording a, cand: -
“the density in. order: CaC., 548, 6.37,-2.21; StC,, 5.81,
.. 6.68, 3.26; BaC, 6.22, 7.06,.3.90; LaC:, :
. CeC;, 5.48, 648, 5.56; PrCs:, 5.44, 6.38
- 6.23, 6.08; ThC:, 5.85, 5.28, 9.3; NaHC,
- "KHGs, 6.05, 8.42, 1.37. - The C-O distance in the G, group
" is L4°A, U, agreeing with band spectra data. With
the help of the polarizing microscope the tetragonal
symmetry was confirmed for CaC:, SrC;, and BaCs.  An
.~ electron configuration similar to that of the N: mole-
cule is postulated for the C, and HC: groups: The pos-
sible space-group classifications are.discussed. These

ortance for Ger- - -

0., pp. 487-475;




" The reduced Fe was removed from prepared C by vapor-.

.~ catalyst virtually

. ‘r_‘edu‘ctipnv ‘of the Fe was believed to be due to.the. . - .
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formation of a solid solution of a higher carbid
from which the catalytically active ; ol
regenerated.. v ve e conld ot ber
35?2. VoN Wegeg, TU.

somers in 'Mixtures of Parafin Hydroc
Angew. Chem., vol. 52, 1939, pp. 607-610; Che?;:.?o

 carbides appear to show a new lattice )
similar to that of pyrite. attice type somewhat

3576. . [Crystal Structures of Several Carbides
and_Boridfs.] Ztschr. Elektrochem., vol. 37, 1931,
ixl). 542-545; Chem. Abs, vol. 25, 1931, p. 581 )

order to form a carbide of the CaC: type, hydrol

ing to C.;H,with H:0, 2 minimum metal-ion size is nx

essary. The metallic properties of most carbides -of

this formula are due to the presence of 2 extra valence
electrons. Ca, Sr, Ba, La, Ce, and Th form borides of

formula MeBs with CsCl-type cubic lattice. .

3577, [Struetural Principle of Carbides, Sili-

~ cides, Nitrides, and Phosphides of Electropo'sitive
}_&Ietsgs.] Ztsehr. physik. Chem., vol, B 27, 1934, pp.

-53-57; Chem. Abs., vol. 29, 1935, p. 657.

.Compounds of Be, Al, Mg, Ca, Si, Ti, and Zr with G,
S_x, N,and P are considered as forming ionic-erystal lat-
tices. The anions assemble in a lattice of the closest

. spherical packing. The cations are embedded in the
tetrahedral or octahedral gaps in the lattice

3578, Vox WAMEN_BERG, A., MUCHLINSKI, A., AND RIED-
ﬁx;é,-‘.?.c-llgmvestig?”ﬁorllggg Formaldehyde.] Ztschr.

. m., vol, 37, 1924, pp. 457439 ; B

vol. 10, 1025, p. 760, r 2074097 Chem. Abs,

.- Attempts were made to synthesize CH.O by subject-

Ing a mixture of CO--H: to the silent-electric discharge

In an ozonizer. The voltage, pressure, temperature, and -

- time of contact were varied ‘over wide limits, but only
traces of CH:O were ever obtained; indeed, a mixture ..

.~ of CH:0+4-H: was decomposed by the electric discharge.:

Fro_m_ the Nemst heat theorem, it appears that the

-equilibrium is fayorable for the formation of CH:O from

COCL:+2 H.. The best yield obtained, at.800° with Ni ..

catalyzer, was 3.6%. -The chief reaction was decompo- .

- sition of the COCl: to-CO and HCL - The.oxidation of -

CH.'with Oxto give-CH:O was tried with a large number’

} gﬁtc:&alyhziers, %f wl;&ch:‘b(}ro‘ proved to be the best; :

he highest yield obtained, 50°; wi 265
based on G ’ 2 at 650°, was only»T%.

3579. Vo~ WARTENBERG; H., ;&Nb'LEnNsR-STEL\'nERdJ‘B.‘,' :

B gg:g: of1 ggrﬁgﬁon ‘of  Formaldehyde.] ~Angew. .

o vol..38, 1925, pp. 591~592 ;.
1035 poggom, PP BO1-30%; Chem; Abs. vol, 19,
.- For the heat of formation from . s+ 14 cal, is

obtained.. .- . h !"O}n'go-*-g'-‘.l% eal. s .

ns,

vol. 34, 1940, p. 365.
Information on the isomeric compositi :
dTr?pich g:ydrocarbons. od i expragchers

etail. y determining boiling points and m
weights of fractions) it is estimated that the ln:lle frac.,
tions of branched hydrocarbons are 0.15, 0.27, and o
for the Cs, Cs, and i ranges, respectively. o
3583. Vo~ WerreERG, E. F., ‘

Methanol Equilibrinm.
1980, pp. 1040-1046 ; Che:

‘JR, AND Dovck, B,
Ind. Eng. Chem., vol,

determined at 170 ntm. and temperatures ranging 258e.
329°. Zn-Cr and Zn-Cu catalysts were nsed.gl’_l‘%gﬁv;

methods, and various sources of error in the latter are

summarized in tabular form. i
8584, Voos, W, “[Manufacture of Catalysts for the

898; PB 70,212; TOM Reel 25S. .
Invention- is - discussed
-metal group Co-Ni~Fe possessing a surface activity as

dis‘trilzution, they
for being used in the syuthesis of fuels or catalysis in

table and animal oils.

3585. Vorpacw, —. [Experimerits With Silicy Gel as a'.
Carrier for dobull‘ Catalysts in the'Syuthesis of C‘xa:o:f
line From Carbon Monoxide and Hydrogen.]: FIAT
"I_{.fg(l;*R—20,j June 3, 1940, frames T03T-7540; ' PB *

73,564 L . :

deals with experiments to determine-the influence of

~in Vthe;ss’r_lth_esis of gasoline. * It is obvious ‘that the size
of ‘pores is important. Small-size silica gel ignited. at

3580, Vox W‘\UGENﬁEIBt, F. “[Pre.l aration of ‘Cu"l;’;n - stance, _w_hicl; ean fully replace diatomace‘ous‘earth_ip
+ From Carbon -Monoxide.] - Brennstoff-Chem., vol (8,' s Aratiestaing guspline from CO and B, ... -
- 1927, pp. 885-38S; Ges. Abhandl. Kennthis Kohle, vol. :
: Vb.tlQZ‘.); pp. 227233 ; Chem. Abs., vol. 22; 1928, p. 2641,

-Attempt was made to prepare pure G by passing CO

+ aver a'pure Fe:0; catalyzer at temperatures gnder 7550"

.- Liquid Tuels . From Coal.] _ Seifensieder-Ztg., vol.

1949, p. 6390. . R : R
- Most” impoitant processes’ are.discussed, including
high-pressure hydrogenation, low-pressure synthesis,

-ization:in a Gurrent. of CI. - The recovered C was not -
‘entirely Fe-free,” but: it was nonmagnetic. It
good conductor -of eleetricity. 8 SR was a
- 358L:. Vox 'WAUGENHEDM, F., 'axp WINKELMANN, o *.

. %‘l:g(iisu%u;n of riggz (éu'bon at Low Temperature,] -
2 Cologne; 1924 ; Ges .Abhandl. K is Kohle, .

" voL.s, 1929, p. 535, o oondl-Kenntnis Kohle,

. Formation of C-on a reduced Fe catal roc i
C . yst' proceeds e >
only to a definite pgégg,e l;ey%x;ldé }Yhi_céx the ncz:i\l')il}:)y I?fdtge L grx;g‘:_tggu‘: fC%H‘a;% Btllfg f)Ix,':ln “tl-l'umtcgutiif of tl ;eDCJ:I Sgld
1 virtu eases. imit was establishe - § o Spton of these’to Me ‘

‘& reduction in concentration of the Fe to about 1%, .~ +40d the manufacture of MeOH from CO. . R
.The breakdown in the catalyst activity at a definite * Voss,/D. T.  See abs. 3153a. e

VvEpENsKr,'A. A. See abs. 2030, - :

ess of Pott and Broche.

~."134,/205-207 ;. Chem. 4bs,; vol: 21,1927, p. 3993.

3588, Waces, W;, Axp Rerrstoerren, J. [Synthetic Fatty- acids are pro ’ oo
TN b AR - : Ry J. X e ¥ acids are produced -by oxidation of parafins
g;‘%ffcg?ténﬁﬁz h] a%:"efg-;fhﬁmi vol. 20. B, 194, " from brown-coal and from synthetic: wax Wltll’.l airat
- - Abs, vol. 12, 1048,.p, T06T. I, P f*l ,,}Cht‘:m‘.’ - 100° and 1 atm. in presence of a’ catalyst, EMnOs

[Determination of 'Brallehécf,"

Abg,

The method is explained’ in.

) 1 . AWs., vol. 24, 1930, p. 5718,
Equilibrium ju the reaction'C0+2 H.=CH,0H wag

data differ considerably from results by theoretical . - -

pointed out.. The results of various investigators are i

‘Synthesis.] FIAT Reel K 21,no date, frames 893~ .

for making catalysts of the - .

.yet unattained elsewhere.. Because of the very fine |
‘provide immeasurable possibilities !

related-fields, as-well -as in-the hydrogenation of vege-

Report frém the 1. G. Ammonia Lahomtox‘y,’bppau. :, -

the size of pores in silica gel used as a earrier substance.” -
-1,000° proved to be an easily reproduecible carrier sub-- -

- 3586. Voroene, (. [Probleis. of the Production of -

72, 1946, pp. 146-149, 166-168; Chem. Abs., vol. 43,

the Fischer-Tropsch process, and ‘the ‘estraction proc- -

" 3587, Voss, —.. [New -Syntheses in.the’ Solvent In- . N
—dustry.] Kunststoffe, vol. 17, 1927, pp.’ 79-80, 132- -

" Recent patents aré reviewed' on processes:dealing .
. with the generation of MeOH from water gas, direct.

‘which accelerates the formation of peroxides on Wwhick -~

e chain reaction depends. The treatment is stopped
when about 40% of the paraffins have been attacked
:"in order to reduce secondary oxidations. The purifiea-
tion by vacuum fractionation at 2-5 mm. Hg and
.egterification with glycerol of the Cn—C. fraction to
- “produce edible fat are outlined. ‘Acids from Fischer-
~ropsch waxX include branched-chain members, which
'must be removed for physiological reasoms. Fatty
cids and sulfonate detergents and wetting agents
rom the lower fractions obtained by this process are
psed to replace soaps from natural fats for washing
nd industrial purposes. :

589. WaeMaN, D, D., KirpaTrIcK, J. E., TayLogr, W.
J., Prrzer, K. 8., axp Rossivt, F. D. Heats, Free
Energies, and Equilibrium Constants of Some Re-
actions Involving O,, H.0, C, CO, CO., H: CH..
Jour. Research, Nat."Bureau of Standards, vol. 34,
" 1943, pp. 143161, Research Paper 1634 ; Chem. Abs.,
vol. 39, 1945, p. 2449, .

© Values are given for: The heat-content function,
{H°—H?%)/T, the free-energy function, (F°—H?",)T,
the entropy, S°, the heat content;, H°—H?®,, and the
heat capacity, C°p, for: O:(g), H:(g), N2(g). CO(g)
all -to_5,000° K.; H:0 {g) to 3,000° K.; CO:(g) to
3,500° K.; CHu(g) to 1,500° K.; C (solid, graphite) to
1,500° K.; C (solid, diamond) to 1,200° K. -Also given

are:. The standard entropy, 8°, for H.0(lq) at 25%;
he heat of .formation, the free energy of formation,
%" and the.equilibrium 'constant of formation:from the
elements, for H.O (liq) at 25° and for H.0(g), CO(g),
CO:(g)y and -CHi(g)~at 1,500° K.; the inerement in
heat content and free energy for the transition-of
graphite into diamond at 1,200°. K. and 20,000 atm,
From the foregoing, values weré caléulated. for AH°, . -
AF?®, and the equilibrium constant to 1,500°K. for
the following reactions, most of which are important
in conmection with :the production of liqnid hydro-
carbon fuels from natural gas or-coal and H: C (solid,
graphite) 4CO0:(g)y=2."CO(g) ; * C(solid, graphite) +
.- H0(g)=CO(g9)+H:(g) ; CO(g)+140:(g)=C0:(7) ;
CO(g) +H:i0(9)=C0:(y) +H:(g) ; CHi(9) -+ O0:(g)
=CO(g) 2 H:(#): CHi(y)4CO:(9)=2" CO(g)%2 -
+2 H:0(9)=CO0:(9)+4 B:(g). =

.~ WaeNER, BE.-O. Sce abs. 2576, 2577.
.3590. WagNer, K. H.." ‘Synthetic’ Fats” Bib. 'Sci. Ind.

. Repts,, vol.-7, No. 6, Nov..7, 1947, pp. 535-336; PB |
85,191, 1047, 157 pp.t: - e
- This comprehensive report deals essentially with 4- -
viewpoints ¢ Production-of syntheti¢c fats to becused as’
food ; changes.of fats during storage; physiology of the -
fat metabolism; and synthetic fat in animal experi-. '
mentation and human pathology. . "Thé starting ra-"
terials for the production of synthetic fats are the-
fatty acids, which are obtained.from the paraffins of ..
the- Fischer-Tropsch .process by catalytic oxidation’
with -atm. O. subsequently  esterified with -glycerol:
Data necessary for cost caleulations are given.- = - -
oo WaINwriGHT, H. W.- -See abs. 144a, 3023, 3024, . .
3591, WarnwricHT, H. W., ANDp LaMperT, G. I. Color-

iinetric Method for the Determination’ of Thiophene

in Synthesis Gas. Bureau of Mines Rept. of Investi- -
&0 .o wations. 4753, 1950, 11 pp:. Vet T e e
é " Study of the isatin.inethod is reported.- Variables

!, v investigated. included :aging of reagent, temperature,
influence of oxidizing agents, and interference due to-
the presence of CS;, C:HsSH, and olefins. A procedure

applicability to synthesis gas containing low concentra-
tions (less than 2%). of olefins was proved valid. It =
is claimed that as little as 0.0001 grain of thiophene
S per 545 ml of test reagent can be detected by de-

W s
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..~ fean Chemical Society, Kansas City:

H:(g); CH(p) +H:0(9)=CO(s)+3 Ha(); CHi(g)

was developed for carrying out the ‘analysis, and its .

467

termining color inteunsity with a Beckn'mnr spectro-
photometer at a wavelength of 580 my, using a 10-mm.
light path. - )

) Warewpa, H.  Sec abs. 2687,

WALKER, J. See abs. 9, 10. . .

3592, WALKER, J. C.,, Axp Maraxors, H. L, Basic Ox-
+ ygenated Chemicals From.C,. Cs, and C; Paraffins and

Olefins. Petrol. Refiner, vol. 23, 1946, pp. 607-612;

Oil Gas Jour., vol. 45, No. 33, 1946, pp. 39, 60, 62,
- 653 Chem. Abs., vol. 41, 1947, p. 1598,

Four methods for ptoducing'oxygenated hydrocar-
bons are discussed briefiy: (1) Direct oxidation; (2)
dehydrogenation followed by oxidation and hydration;

(3) oxidation to CO and Ha followed by hydrogenation

of the CO; (4) chlorination followed by hydrolysis.

.. With the aliphatic gases as raw materials in the direct-

oxidation process, a typical oxygenated crude liguid

. will contain about 35% 3eOH, 20% HCHO, and 5%
AcH as prineipal products.

: Partial oxidation of nat-
ural gas to CO and H. for production of MeOH, which
by further oxidation yields HCHO, has been the im-
petus to the development of the bakelite-type plastics
.industry. The production of EtOH from C.H, illus-
‘trates commercial production- by hydvation, which is:
displacing older established methods. . C:H,, which is
expected to be available at $0.02 per Ib., will reduce the
cost of synthetic EtOH to $0.10 per gal. Future oxida-
tion processes now in the pilot-plant stage include the

* Fischer-Tropsch, nitration. thermal cracking plus hy-

dration, and electric-discharge ptus hydration.

' 3593. WALKER, S. W. Manutacture of Synthefi¢ Gaso- '~

_ line. Oil Gas Jour., vol. 46, No. §, 1947, p. 126; Nat.
--* Petrol. News, vol:'39, No. 26. 1947, p. ++ - L
Paper presented at Midwest Regional Meeting, Amer--
Improvements in
the Fischer-Tropsch process and use of Iow-cost natural

-.&as and O: have resulted in an econonrc process for the -
~synthesis of gasoline and byproduct chemicals:

The
substitution of a finidized Fe catalyst for the German’

‘ fixed _Co-catalyst has J,;esﬁlt'gd in; better heat control,

~higher-quality gasoline; fewer undesirable products,.
and ldwer investment costs. . Production of the syn-

- thesis gas by partial combustion’of natural gas is an:
. innovation which depends on cheap O: from the modi- .
- fied Linde-Friinkl process and is a morecefficient process, | .. i/

than CH, reforming or the steam ‘and coke method. It
is estimated -that 360,000 1b. per day of ecrude, H.O- *

" soluble’ chemicals:will be produced in‘ each of the 2

plants now under construction, -These consist pri~

: marily of alcohols, aldehydes, acids; and ketones and - -

are” found mostly” in the H.O streamn from:the oil-re-
covery section from which they may. be separated into

the various comrponents.” ‘The oil stream also contains - . - '
- oxygenated compounds of the same general type having -

-4 ob moie .C'atoms; these are less-important industri-
~ally at the present time, since -their .availability in

- quantity -is” limited. Howevyer, the: development 'of

satisfactory recovery .and separation: processes “fot
these compounds will encourage investigation of their

“comimercial tises. “The chief end product of the process «
- is, 'of course, gasoline, which can be -produced in the

form of an approximate S0-octane no. fuel in competi--
tion with natural -petroleum products of “equivalent

+.quality, taking into account operating and amortization
- costs with natural gas at prevailing -prices, - It is in-

" dicated that the investment for a_synthetic oil plant is

" approximately $3,000-$3,500 per daily-bbl of hydrocar- . =

bon products, or less than half the corresponding figure
for the Gernman plants..: s . ’
| ——." See abs. 2069, ..~ Sl
" WaLLs, AL E. - See-abs, 2308, . -

WaLTer, K. See abs. 1088, 1089,
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3594, Wartaer, C. [Technique of Oil Synthesis. ] ucts of the Fischer-Tropsch synthesis, A reusbnamé
Arch. Wirmewirt., vol, 15, 1934, pp. 23-24. . " assumption to explain the experimental results involves
Discusses liquetaction of coal and other synthetic - preliminary catalytic decomposition of CH.CO-

605. WATANABE, S. (R. C. GRrass, ed.) Bench-Scale location of the maximum point of the curve of gas con-
t Studies of the Fischer Tropsch Synthesis Over Iron, traction versus temperature of reduction, a greater

) o 9 activity being associated with a lower. temperature

Drocesses for production of hydrocarbons, synthetic CO followed by Polymerization of CHz, or by Teactiong Nickel, and Nxc’_!%ili()gggit ogumlysts. Burean of value. yThe ([!;o catalyst, containing Cu, prepared from
lubrieating oils, and liquid fuels from gases, involving higher ketenes and formation of OXygenateg. . . Mines Inf. Cire. 7611, 1951, 26 pp. . the carbopate gave an optimum reduction temperature

' compounds. A reaction mechanism for the Fische; Digest of certain phases of Japanese research in the of 250°-300° and that prepared from the nitrate one of
WANGENHEIM, F. See abs. 1027, 1028. . " ‘Tropsch synthesis might be postulated as follows ; (ay field of synthetie liquid fuel. 'The potentialities of Ni 190°-200°. The temperature rise during synthesis, if

3595, Waro, C. C., Scawarrz, F. G., anp Apaxs, N. G. CH.CO—~>CH.-+CO; (b) CH:—{-CH:CO-’CH;CH:C:()- a substitute for Co for the synthesis of hydrocarbons too great, may adversely affect the activity of the
Composition of Fischer-Tropsch (Cobalt Catalyst) (e) CH,GH_C=O~>CH,=CH1+CO; (d) CH:+CH,CH' rom CO and H: were investigated. Extended experi- catalyst, 4 < -
Iﬁif;e%el. Ind. Eng. Chem., vol. 43, No. 5, 1951, pp. =C=0—>CH.,CH,CH=C=O—>CH;CH= ==-CO. ments were carried out to determine the durability of . Synthesis of Benzine. (Gasolize) From

) Fe catalysts, o study the yield and quality of the prod- - 3609.

3600. WaRREYN, T, B, Inspection of Hydrogenation +cts, and to evaluafe Fe catalysts as 2 poteatial sub- Carbon Monoxide by Catalytic Reduction at Atmos-

Sample of diesel fuel prepared by the German mod- Fischer-Tropsch Plantg in Western Germany Durif;

i - 1L TInfluence of the Gas Velocity.
ification of the Fischer-Tropsch brocess, using a Co September 1945. BIOS Final Rept. 82, 1945, 28 p itute for Co catalysts in the hydrocarbop ss:]ntihesis. ?gﬁﬁ"sﬁfséﬁé‘fn . Tud. (Tapen;: vnt e s Velo ty.
catalyst, was fractionated and analyzed by use of re- PB 7917 and PR’ 27,318 TOM Reel 190, . 'he experimental procedure and the operating data are 7073 ; Chem. Abs, vol 50 085, o 358
fractometric and Spectrographic methods. - The sample resented in considerable detail, . H

contained about 2% of oxygenated Iaterial, which was oo oral, survey of plants and D ocesses I‘““‘Y oo,

v repor| r { t i Yields of gasoline and water per 1. of gas decreased -
' ) h sili el. i WATANABE, 8. Synthesis of Benzine by Catalytic .
‘reémoved by pereolating the sample through silica g ered in other reports already abstracted. 3

Reduction of Carbon Monoxide at Atmospherie Pres-  With an increase in gas velocity from 082 to 2.46 L per

‘ : ion- i br, at a temperature of 197°, CO: H.=33.1: 64.7 and ;
80 gal of the percolafe was fractionated at reduced 3601 - Factors Influencing Establishment of g . VL' Consumption of Carbon Monoxide in p Jous =9:1:2). At ve-
Dressure, and 177 0.5% fractions were collécted. The Synthgtic Liguid-Fuel Industry in Western Canadag_ ¢ ;’l;!'siing Through Gatenyst Layer. See abs. 3612, 1.3:_3 sm. oft czitf?tylst (gg;‘ C(l:ll{ei;-l:l(t)é =S g;s c())ntructicxi
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