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‘sf physical and chemical crystallization, along with the 2888, Roirer, V. A., AND GAUEHMAN, S. S, [Adsorption
‘p-owth of supersaturation of the genetic reaction. of a Properties of Differently Prepared .Iron Catalysts

combustion method has been improved also. Typical - Fe or Co is decomposed by water vapor into CO, ﬁnd :

comparative data for both old and new aratus H.. i i

given with demonstration of the deereasgg orgamgrg - ca’mg‘és fﬁ}‘({’ gegs&t‘léﬁmﬁtacg !Sdcgnverted by Fe .} 1d body, in the moment of its formation and there- of the Same Composition.] Ber. Pissarjewsky Inst.

content of gases with storage. Completely purified tests, it was shown thnsl’: thgse:x?e!:lxetigh In mutna) s after, the content of apy possible supersaturated physik. Chem., Akad. Wiss. Ukr. S. S. R, vol. 12,

gas also is shown to reacquire S from distribution on alkalized Cu catal: 20° J100S occur algg” L 2 cmation in the above solid inust increase constantly. 1940, pp. 8-11, in German 12-13; Cher. Abs,, vol. 35, |

systems. For comparative purposes, gas samples™must that cgtazlysts‘;tc‘zlctis;s:s Cms:v%{l(l)zi fgrls%f‘fglfli Shown - - B4 article is the introduction to a series of applica- - 1941, p. 2686. |

ggﬁzﬁntm%; tmnstil‘?le,bpblia_ce, and other sampling con-  droxide plainly perform the conversion at 140{'}.11 l;;y' ous of the supersaturation theory fo experimental Study was made of the nature of adsorption of H 3

‘method's groue’ - :c . xd}og:élphg of S-determination . - .the conversion, the potassium hyd;qxide Present oy - ta. ) . and .\_ within the interval of —1847 to --425° on 2Fe o
, group ording to absorption agents. - -~ the catalyst goes over in great part into potassium for.-" SR’ 2885 Theoretical Principles of the Prepara-  catalysts used in the synthesis of NHa. The catalysts

Ao of Catalysts. I Methods of Production and  contained 98% Fe:0; and 29 ALOs. 1 of the catalysts o
Regulation of Supersaturation. Jour. Appl. Chem. was fused in an electric arc. 3 types of sorption of |

(U. 8. 8. R.), vol. 17, 1944, pp. 3-15 (English sum- H. were observed; physical sorption at 184° and 2
- types of activated sorption analogous to pure Fe and

2875, ROELEN, O., AND Hecger, H. [Most Favorable mate. Catalysts which were impregnated wit
Cobalt~Kieselguhr Ratio in Cobalt Catalysts.] FIAT . Slum hydroxide-potassium formate mixtﬂreshigg’t:f
Reel K-29, 1938, frames 7,139-7,163 ; PB 70,218; TOM ~ - Proportion formed by the conversion, showed by th

{A{:el 296. - treatmexét ‘;Eth water vapor of the same partial pr, mary) ; Chem. Abs., vol. 39, 1945, p. 1350. ey T oiocte. With- the fused catalyst
. g result of an extensiv inati R sure as by the conversion tests, CO: and H; i i i other promo catalysts. e fused catalyst
sive examination and dis N 2 concentry Theorétical = discussion of physical and chemical there was. activated sorption of N: at 250° _495° with

cussion, the Go-kieselguhr proportion 1:2 is indicated . 310 ns invthe. residual gas of the same magnitudes as in

S8 virwallythe mostfavoranie uader sciual conditons. Y8 CONSTION, T TAS S0, St the forme
R erams, ™ g : sts o e Tischer.
2876, - . Tropsch synthesis can supply an essential iba.

- Kieselguhr on[gllg giggglit‘;f og:%ecc.;}:gll?g;] og‘lgl']? géoguggoil;:dchlu;)ersion reacfioxlx. ~_Th1is hdeterg)il:;t;;‘é?;:
Reel K-20, Sept, 12, 1939, frames 337-339; i %0 by severl physical-chemical obser.
70,211; TOM Reel 287.. - . B-39; B, vations. '
After a discussion of the possible dependence of the |

;principles that control supersaturation in the prepara- .
t.%Qn and use-of cattnlysts. ‘Sqiﬁtable selections must be alggs&r%glgnsgfgi’ngggeahg;&ggi n%’;::;ru:;g}ﬁssg_fg
ade for prepard ton °€ speciic catalyst masses. were made of the kinetics of NH, synthesis (both cata-
86, . [Theoretical Principles of the Prepara~: ' - lysts were used). The catalytic activities are com-
tion of (tZatalySt’& fIIIf Condxt;onshforPUtllizntion Og - pared with the sorption characteristics. - .
Supersaturation of Renctions in the Freparation o 2889. ROITER, V. A., GAUKHAMAN, S. S., AND LererRson, M.
Catalysts.3_~ J‘T&‘;" CAhppl. C&em. (?‘ 389 51‘914{:,) ’ vol.3]_.7, [Investigation of the Adsorption of Hydrogen and Ni-
- 1944, pp. 97-106; Chem. Abs, vol. 39, 19, D. 1350. trogen on Iron-Molybdenum-Ammonia Catalysts.]

2880, RGELEN,: 0., AND SCHENK, —. [Nickel-Contain.

catalyst stability on the iti ies ing Cobalt® Catalysts.] - FIAT Reel K-29 : : . . N ..
oo descfibed whgz?:b[?ht?; olfr(t)ggrléilg;elgglg.‘és% frames 7,302-7,307; BB 10-218: TOM }teel’ ?%%.dﬂ\tg. . - Bxcess f:ei energy, that 1s,f supersaturation, of the Acta Physicochim. U. R. S. S., vol. 4, 1936, pp. 145~
“ean be decreased considerably by sintering the kiesel- - Tests show that the partial replacement of Co by Ni ~ ' * Ly init .e‘plrepar:;t:lon n vguta‘ls.sts ne ghe T prode. 158; Ciem. Abs. vol. 30, 1996, p. SO0 :
gubhr with an Mg salt at 1,000°. . in Co catalysts produces a deterioration of the v in “of the catalytieally active structures in the final prod-.- - geablé catalyst composed of 18.5% Mo, 74.19% Fe, and
i - £ . “solidity of the catalyst and that, i ' 8ral : uet. A theoretical discussion shows that concentration . -~ 7 4¢, 11,0, was prepared-by reduction at 450°. At 1.
T RO O A, EINTERSAER, 2 [Disintegra- S0 R e e, tho hoilims tcfarxlldﬂg Syuihesis the ind terperature are essentizl factors in the prepara- ~ apm, its activity is the same as.that of the unstable
o yst in the $i 1 5451 gaer, z itions easi . - , by = foilhy .
Ges. Abhandl Kenntnis Kou1ey"3°11’e31‘513§0333%%nf¢‘1‘ ' the rate-of saturation higher. Extending the éﬁ’;&ﬁ,‘l ; on of ca\?az;st m_assles.‘.t’irl(ale ‘;f]“al 1111eztt(\jods tOf ‘-;fl’-m . catalyst without ALO; but, at 150 atm., it is 8 times as
518: Chem. Abs. vol. 23, 1931 ». 3307. . . . . by Ni is, therefore, of doubtful valte-for 4 large pro +lyst preparation are classified and analyzed as to phase great. At —183°, adsorption of H. is completely re-
An alkaline Cu.T o (9o D. SO * duetion. - o LoLne O 8 JArge pro- pnditions in the course of topochemical reactions. A- . - versible.. Above 0°,-a slow “irreversible” adsorption
A alkaline Gu-Fe catalyst exposed to water gasat- - 505, "¢ o [ LT preliminary guide is -indicated: for selection of .the - pegins, more marked for the still unfatigued -and :
250° showed disintegration with increase in bulk vol- 2881. Rooers, B. A.. Wevrzer, K., aNp Riorr, J. B, - Diterval during which the- application-of high super-." . especially the promoted catalysts. ~N: shows only van
:lr:::.t lg}fbtgr.aoq hr. its_bulk: density had fallen to Ma{;gn:t»:xﬁ Meéhodslfor Determi)uing Carbon in Steel. ‘saturation i$ most effective. - E ST ger Waals reversible 'quorpfidn'iﬁtﬁ' Q=about 4500 "
n ﬂSll'J(\T;E 1e,o;1glga1"&};le. Lllhexy:ez}f‘t“e‘r it. remaiged Gf)eﬁ; Alx)g ‘%le'gsetggsh‘%i 2;.% 1041, pp.~96?)-983; See abs. 703, 1709, - . - .+ cal at 25° for the unpromoted and. 12,000 cal. for the
2878. ROELEYN, O., AND P: G e i op . Masmetic s o and O content can be correlate " 9887. Rociyskil, S. Z., AND TSELLINSKaT, T. F. Ex- ALOs-promoted catalyst. ~The mechanism proposed by
378. ROELEN, 0., AND PFLEGLING, ——, ' [Synthesis of smetic saturation and C content can be correlated i i b " Emmett and Brunduer (abs. 828) is criticized.
Hidrocarbons with Trom Catalysts] FIAT Reel . accurately at 0.50-1.10% C.-Samples containing more " perimental Investigation of the Role of Supetsafurh- . ,gqn "piirey v, 4., GAUKEMAY, S. S, PISARZEEVSKATA
K20, 1040, frames T,240-7.24l, 7,250-7,2i6; PB . tham 0.40% C were quenched from above 700°; other tion in the Preparation of Catalssts. Acty phrst- #0005 O\ \Clay el yy,  picineties and Mechanism
70,2187 TOM Reel 296, . ! O G contents required slow cooling. . When both types of cochlm;.- ?'JR.' bf& Y Oé.hl‘)' lgﬁépxs’. e (im | .. of Catalytic Conversion of Carbon Monoxide.] - Jour.
_ Review of the development and wuse of Fe catalysts - L ooc (reatulent were used, samples containing 010- T Teuibo; Chim. abs (U. §; 8. R), voL 18 ol Chem, U. S. 5. R., vol. 15, 1045, pp. 430449 -
 sthce 1013, :Recent tests are discussed on the basis of | . 1107 C.could be tested. The apparatus fs described. M4, pp. 4TT02; Chem. 2hs, 7oL <% 2 P 2T +70.P. Co, Strvey Foreign Petrolenm Literature
extensive data. The output of Fe catalyst surpasses -~ 2882.-Rocess, L..J.” Oil From Coal. . Hydrogenation, - ‘ Pyrolytic decomposition of NICO is-a centripetal . . Yngex May 31-June 7. 1046, pp. 3-8; Chem. Abs., vol.
the output of Co catalyst, but moré worlk needs tobe... - Chem. Eng, and Min. Rev, vol. 23, 1931, pb.-373-380; opochemical reaction. The. decomposition was af- ' 40 1946, p. 4593. . B
done on its development.” ‘16 tables. - ‘Chem, Abs., vol. 25,1981, p. 5272; ' PR ‘ected-in an apparatus in.which the.CO: pressure (T) - Rt’jdctiol’l CO+HV 6—‘ & 0' +H + 0.6 keal. was sth die a’
", 2879. ROELEY, 0., ANp'ROYEN, P. [Mechanism of Car-  Brief “description-of the catalytic reduction of CO e c;) x.lt;ro}.let‘i by {reezmgtout C 0‘111" ,a.cryostv;t: fnél-u-‘-' 11 the presence. of “K:COs on activited 0. and on tech-
. l&o'ull)loxule Formation on Catalysts of the Fischer-- = and :the- syuthetic production of “MeOH. " The- produc-- : t(aix)xe(ofam\eaggsgti: ";‘Sﬁ,‘;‘io‘}f efs' déﬁ‘,‘,’éﬁl“g?sf:“}é‘q,“}ﬁ nical Fe oxide ‘catalyst of thé trpe known as nitro-
< ’15§§sch 1%3’ uthesis.]. Erdsl u. Kolle, vol. 3, No. 1, - tion of synthetie fuels Is not.recommended from an {pT/pT"), in which pT-is the equilibrinm preseure of  geme. Data are reported on the effects of .the space
. y D 0. T i ’ o velovity, total pressure. and partial pressures of .the

economic' standpoint as an adjunct-to:a gas works.

r L ; o . SR . . COsat the surfs he solid. Thi 0 iti £ LS A ’
Paper-presented at ‘the 1949 ‘meeting of the -die - - 2883. Rocers, W. - Reduction -of Mixed Oxides  Cop- < - COz-at the surfuce of the soli The decomposition o components, and the kinetics and the mechanism of the -

-NiCOs.is nutocut Wytic; the reaction velocity increases = process are discussed. The surface of the catalyst was -

deutsche-Gesellschaft fiir Mineraloelwissenschaft und .. DPer.and Zine Oxides,” ¥ v inérensing st “This: iti
lﬁiosléifgleglnig cf;fv as alr?ndy regarded in-1923, by - 1927 pp. 1432__1435;'cniﬁ?.‘.’aﬁs[f‘vs{fe-z’f,’ ISQOZCT, ;)0 ;.Sgg' E‘Z{tﬂ‘;‘;‘,‘;‘ﬁf“l‘;ﬁpﬁ‘ 588“323?11 j‘ﬁ%ﬁiﬂiﬁ"ﬁ’}_’ﬁ?ﬁliﬁ » determine by the method of Gaukhman and 'l}flter
) coworkers . that CO- formation occurs Ina mixtare with CuO, ZnO is completely reduceéd by 10< ‘mui. of. Hg; near the equilibrium pressure the de- " . f‘(‘)ll!) fixéll?c)zix"bt‘)rg iafifﬂgg 12:1): ?\’?ﬁ(l:)ll]{'lgl!i]:%(R{Gilv?sgs‘;h?x;z‘"

.on’ Fe catalysts' of the hydrocarbon' synthesis as .« H. at? : .

2 secondary tenction, which 15, IdSnHGH Witk 18 Za0 dlonc. & bentatire capiteadion 5 oBerat |

. known conversion of a mixture of CO.and steam into: i e ive explanation is offered.
CO» and Hs. - Finally in 1949, EL. [oIhel on the strengtn -~ 288% RociNswil, - 2. [Theory of - Preparation of

* composition ‘is slow. ‘The rate -constant varies ex-' 5 5 . O =1 -
ponently -with the temperature, The apparent activa- %;Céiﬁﬁgglgiogfgﬁi d: ‘%E;;?Hg:l(;fmagc%e_*s-gt'
. tion energies for the decomposition.are 11,000 cal. per CO+H:0=H.: +CO:. . In case of the Fe catalysts there

“of newer investigations has replaced this view. . Ac- - Cafalysts. ‘The Role of the Free' Energy -of the - ' mol. for A F==constant, 17,000 for Dee,=3X107 mm., . ig evidence for considerable effect of the following re- .-
_cording to older conceptions of Wieland in 1912, Fis- Processes - of Preparation.] . Jour. Phys. - Chem. ¢ 15,000 for p=2 mm., &nd 11,000 for. p==10 mm." ‘Up to' '~ action: sequence: 2C0=C0:+C; C-+2H:0=C0:42H:. ; .
“.cher and Schrader in 1921 asSumed that, by this con- - (0. 8.8, B.), vol. 15, 1941, pp. 708-780; Chem, Abs., - its maximum, the reaction velocity. obefs an approxi-:-:' RorLersox, G, K. See dbs. 1050, .-
:‘3:?31‘0 w C? and FLO"nre together changed: to-formic ' -~ vol.87, 1843, p. 82L. . .. S T. v s | mate guadratic law;. hence the process involves prl-’ . age1 Rorrerson, G. K., AND GARRISON, -W. ‘Todine-
id, which then is;split catalytically into CO:and . . :Roginskil continues his.development of a theory .of . " ‘marily the development of formerly existing initiation: -- "g e'xi‘sitized—Dec'qu)osiE'ibn of Methyl Alcohol. - Jour. °

centers, as is frue for the decomposition of Ni formate a9 =a&_=00) + - S
% (abs, 703).-. The values of the-reciprocals of the times, - ,‘:.l(ﬁl'g f elxgigo;.,;:?sl';ﬁ-, 1940, pp- 088-399’ Chem. APs.,._ :
" needed to attaln-a definite degree of decomposition in- .. U0l A e PR
> crense almost linearly with the Supersaturation.. A I-sensitized decomposition of MeQFH has been studied
. plot of velocity versus.% of decomposition shows a . at 325°. . The nét over-all ‘S’“‘m-"“ mayobe‘~represe‘nted: o
maxipim for each.tempernture and CO. pressure; . by the -equation 3MeOH=2CH.+C0+2H.0. a ‘]gns isf
% this. maximum is at 5-10% decomposition and is only the "‘?S“tllt 1°f :.Ipnr%lgl frhencttxgn’s,‘onednnt_og ba %‘} g :
slightly ' dependent on' the experimental conditions. 'g}e{‘a c’gho by t°tA ; the other ‘: fﬁ. gcgone 5:1 ti no
‘¥ The H.O content'of the sample of NiCOs has a peculiar, = 3 ese rene fous are represented by 1 atons - .-
- : ent/of ¢ ( ) MeOH}2I=CO-++ HI and MeOH--2HI=CH.+Irt
3 qu os yet unexplained, effect on-the kinetics of the g0, .Tables are given for the distribution of 1 and. . =
ecomposition. - e v for the amounts of CEi and ‘CO present during the: - .
Roiter, V. A.- -See abs. 1164, 1165, o reaction. . . S v e

. He. It is known that addition of alkali compounds, - catalyst surfaces.”:The active. points C
I X a al e ts are considered
especially in- the form-of hydroxides and carbonates, as.points of supersaturation Withpl'eSpeSCt ‘t: free energy:
:o tl'Ixe F?, and Co catalysts of the Fischer synthesis in- 4 types of such points sare considered: A definitely .-
Igns fy-the conversion. - Roelen and later independently ' distinet phase, local or general structural variations: '
k: Olyeé‘ supposed that, in this case, a 2d mechanism-  of-a given phase, anomalous chemical composition of’
zst in oduced ing in an mwg..uediatevformation a phase, and, finally, the degree of dispersion of &
of ‘potassium formate from potassium. hydroxide and - phase. The freé energy of such active centers and of
;arbg}l: monoxide, 2 reaction -that technically serves ' the-formation of such centers are discussed essentially .
. forr e; production of - formic acid. The potassium according to -Gibbs’ technique. The supersaturation.’
%rmate 1st formed is split on the catalyst by means with respect to-free energy is shown to be not oniy & .
o o éxdso;bed water vapor hydro}ytlcally into potassium thermodynamic precursor of formation of any, type ©
,zg é:ogu}e and. free;_tqrmir.:‘ acid: Roelen - has shown' deviation from equilibrium in a solid- phase, -but 88
: at sodium fofmate at 200°-230° in présence of active’]” " “sures this formation kinetleally.—Alsoy io- any-process.—

73 : . o E . .




gt ' "mEAsschs B . ..
378 BIBLIOGRAPHY or mcnm—morscz SYNTHESIS AND RELATED PROCESSES LITERA' ) : }

2892, ROQUET J. [Magnetxc Propertxes of Magnetic . - 2898,
" Ferrie Oxide. ] Compt. rend., vol. 222, 1946, pp-727-
7297 British Abs;, 1946, I, A, p. 214 . -
Fe:0; was heated to 700° and cooled in a magnetic
ﬁeld. Its ‘specifi¢ permanent ma"netlzation,. o, was .’

" [Liquid Fuels From Coal.

) S k : calories: MO 96.2; MniOy;-
) part ation, couversion of about 609 of the accepted) - are given in s (A
“vol. 15, 1942, pp. 28, 61, 143. 1 Mmeraldle.. : ;lthmgﬂilt?m?eslas much H:, is ggarm;d ottlxlt at 330; - (3;443;) .85 EPQE%CQ;GO:ES 2fe%?of§?g F;"g 0]:["1:?'1 ’fs'EeO ¥
oo - various, ! < 26 3
] a Ni catalyst, Cost data are gived for the ) ) = Fe(CO)s, 544; NiO, 588;
Pbroducttwn % (,in %tor cf)lllw"5 oo tbyle{x ruglus pl‘OCesses of: l:eg15 and over-all costs based on the- use Ot blue gas %?(’) 133 2, Ez;gicat cguimnt (volu)me “Values at c0n:
. 52;53?;?2:&% dgscsrxbe?i!? ’i‘he ?ut%%pa&%nhg b : ?Iom peat or brown coal. - Cont bute . stai.nt pressure; also given, are similar but not identieal.
measured.  The Fe,0; was heated again to 700°, which " - in greater detail with the processes for makm"Fxsdier 3 2504. M [Wha.tPCIan%h € gﬁ:—?d$;ger§33;1 vol. . 2909. RotH, W. A., AND Wiexerr, F. [Thermochem- .
demagnetized. it, and it was allowed to cool again in . Tropsch. synthesis gas (Koppers, Pxntsch-Hxllebrand.~ o the Four-Year Plan?] :
the same field. '.Ehere was an increase in o aftet each -

ng tim malf D 3 N ch. Risenhiittenw., vol, -7, 1934,
. the retarming of wasts ldler-Bubesiam o g : O ot tho o £ utilizing L}frim“ ggonc]hemAfAbs vol. 25,1934, p. 2604,
heating and cooling. . The curve of ¢ agdinst e " ‘the reforining of waste synthesis gas either ‘ S % Discussion. of the ‘econoric: possﬂnhties of utilizing
(the sum of the individual times during which ‘the " ing or by partial combustion). =

Fe0; was heated to 700°) - tends toward a limit, ¢,

d:e excess production capacity of German gas plints Heats of formation of the Fe oxides were redeter-
for ¢t amounting to several days.  X-ray dnalysis re-

or the manufacture of liquid fuels by the Fischer- .. mined from pure ‘synthetic materials; methods are..

with a discussion of the Fxscher-
particular referénce to the products and th

T,opsch process. ' It is caleulated that the 80 largest - -, described intdegail.F g{{x; heatsrzf) ffgité?-ao’if E‘?ﬁ.’
veals no change in the crystalline stricture. ¢, and- - " ment. by dehydrogenation and polymerizati y IR -5 plants, which ordinarily produce 90% Ogggg z_fue; ;;‘j_g"“(‘,‘ﬁ_l?ea&_,_ 266.7,+0.2 keal.; 2Fe+134 0=
the time required to attain it ‘vary considerably from : . the lines adopted in the oil industry. s requirements, could ‘gasify an extra 6,00 X ;nr . & eO 11951205 Kesls O +I‘e403—Fe;O¢ 6.9

~-one'sample to another, The susceptibility of the un-.  gggg [Obtaining Fuel Fr om Coall - Al of coal and could -thus supply:the raw material fo e 3
heated . Fe,0; - is 100X10°*—=200X10-%. If ‘X is. the.

- -Susceptibility after a short period of heating and X.; '
‘is that; after heating long-enough for the mngnetxzatwn
© 1o reach the limit, X; does not Qiffer from X, for a;

3 Foi1% - Che=FeCh--03.5,£02 keal, ;
. 3 tons of liquid fuel. 'The cost would be high . 0.3; keal.; o A cal.; i
J?‘f : uAFehttI%t’gl‘eg MS?? sls%ﬁ) ute 91?_2: 61-63 vl v tll'(%%% Flscher-'lt‘lropsch installations could be writ- L P&O;+3G'1.—°B;§Gh+]l.1/:£ 1-:?1 dgé 30 04¢ kcul SR
ju ) ais-l-)z.‘j 288—r’9’ H aChemz'1 Abcs " oL &2, 1942 ue’;, off i about 8 years, when the cost would then com parison’ with older valu ) .
p it s :
2

. : ht-Chiain
: o 1l with world markets. 2910, RoTite, . —. - [Aromatization of Stfmg o
Y p . pete fairly we! R RN iphati d bons From- the Fischer-Tropsch - |
iven sample by more than the ex enmental error and A abs, 424, RN Aliphatic Hydrocarbol |
lgzes between 2;>yx1w and 82X10-". 7 .1 Review of synthesis processes: The S“blecf is re ;- Boss, J.F. Seeth | - Aléohol.] ‘Riv.  catasto = . Synthesis.]. “TOM Reel 13, Doc. 28, 13 pp. N
we“ed ‘under :the following headings: -Coking, low- . R i3905. Rossy, 'G. [Methy de to- the ability of.Cr:0s to - - % .
- 2893. Rose, H. J.. Seerets of German Fuel Technology " '/ temperature carbonization, extraction. of coal, hydro. -servizi teen, erar, vol. 9, 1942, pp. 450—471; Chem. ' . gome: reference’ is. ma hatic hydrocarbons jato |
Min. and Met,, vol. 27, 1946, pp. 106108, . genation and synthesis of hydrocarbons, . The various . Zentralb., 1943, I, p. 2-’-4- Chem. Abs., vol. 33 1944, - comelt napthenic and ’;.)lllpt “Olgdeyosmng these cat- =~ - .
Brxef review of Gexm‘m technical’ plogress, as m-' : plocesses used for § nthesls of hydu) A lbons are re- ; *p. 4410. e .. aromatics and to the’ poss(1e lAll% am{gsihea wel. Such .
vestigated by -the 'Technical. ¥ndustrial Intelhgence " viewed ‘thoroughly. Production of MeOH by the dry stillation of wood .- -. alysts on active C, pumic £
Commxttee (TIIC), on coal treatment and svnthetlc L

Sl , e, Ta, ete., are mentioned as pro< , . Lo
fuel production, [Prodiction’ of Auatlon Gasolme W:th and its synthietic production from CO and’ H" are de . _metals as NI, Co "

- Preliminary tleatment of the catalysts with' A
: a1 Retference to American Processes] Teer cmbed Properties and uses discus S ?Stelﬁ,s };}?13 is sa;il to-increase their; activity.. Ref-- . .
: thumen, vol. 40 194’ pp 193202 Chiem, Ab, 2906, Rossint, F', D, Heat of Combustion of )Iethanol - erence is made to the work of Huppke-Frey and Mold-."
: 7 . ; % Proc: Nat. Acad, Sci., United States, yol. 17, 19 avskii-Kamuscher- with multiple -component catalysts.:
: - '0Cesses coveri 3 : productis iso 'pp: 343-847; Chem. AbS., vol. 25, 1931, D, 4778, - - Calcined magnesite is stated to increase catalyst activ:
Paper read: before the’ _Pittsburgh sectxo of the - nti onsti ts, i ization, ; With the same c‘uorxmetrxc apparatus aud procedure’. " Aty Ibds possxble by means of- efficient fmctmn%t;olrﬁ -
R o et AP mAt e of e 0L - - v wng vt 0 1 Oty and 6O e bt of e oS ot G €y 6 and & yrocssinns from
L out | E z,~the: Fische el i = 2 - - Fl\eher-Tropsch "asolme ractions
Ulggi? QStut(iiug)e;o%gcstq ? ~bee Gt s described briefly iwith some f ‘ ; f ~ ernat, kilojoules/mol. *. - ogeization is shown. . The- economics of: the process is
the Tnited States. It is,.tlierefore, . 37 T etan S th piones ' SO : ‘Catalysts’
T D! , & motor operatmg : Y[ New Experlences Wlth Iron ataly:
a1 ‘shoufd become'the ra rial’ : fels, even-thot 3 S OH\ (l 3 3 Kohle :
the productxon of gaseous and. liquid:f; asy Qs o c : oo MOTR 0, ible- fo make . H OH 634> o joules/ ».for thed \;or:lln %fge;aulle Sy nthebls] Erdo b i
i ' information t ; . R ’ " c X
ch.and the Belf’luh gr:Ze\g’ 01 ‘ Paper presented’at the 1949 meeting of D1e {leg:tsﬁﬂg :
. of gaseous and liquid fue s, and' several new. Gebeubd“lft tlir Mmem1oe1\\.xs~eusch'1ftt ‘;mt it is’
-processes were briefly discussed for the production of chemie. | By usingnonsupported Fe cél il sr’amres
micals from’ coal; stch as acetylené chemistry, sy possible'in 4 straight l-stage passage A em%) % 6%,
thetxc rubber, ) 1 oxidation, cheml- n ~~.0f about 200° £0 4 'ltézgn a CO-S?!; ch_?‘é on 0 To—
vari S P i i v corresponding to- conver:
roduction: of synthe as y nsfor, ' ; wer - - i chlar:: per by aniounts
"F- [Chemical Utiliz: Al aseous hydrocatl coduction of high grade, R n, B FREAE IR ‘
19,19 397898, 45542 : 1 : m'water ga

1 Processes Base
Ctuab!e, vol.

.ga§ to use; ‘although-the-use of ’
ossible. ~Especially. favorable is the use
‘of CO-rich -gas. - The “catalysts  mist - be: extracted
untxally penods/ of 4-6.days ‘at the.reaction- temPe;
. - DP. Roradiy - : . Tnohte considered.” Several new- experiences in’the’ eh‘
“and Bigh-t e-{1):tl t ; ity V0L I 9 : - 3 tractions: are p1esented The operating Exm{e roefn cstx:g 8
.3) apphcatxon of | "e gase 6 : y 5 ) . X : : Fe catalysts'is very: hwx at »almosil: cops t?txé'lined o

cutbots s Tetaerss (1 semperitire it of I0000-LL000 I i aelad o,

leghol, wdrouaphthﬂlene H o g , PP . \ ; s can. e(.‘?H.eformatxou is essentmlly lesls thalx;o;\lrlx;

t A <4 p . - 1!
"e6 1L for the production of valunble produets i -oxidizing nent, v L of i i : o1 at +0*.,0 ous CO: : ! : .40 .- L0 i The' prOPomon of: hydrocal‘ ons
‘processes for combining ) g -the: 'patent. 1i e ), o 1. the. fat. £ - . : X 1lés/mo
nd-Hy.obtained Froin: coal 1ow-t E in.

; 1stxllatxou, high-temperature distillat n,:
‘du-ect ‘treatment of coa] and jt; {

¥ alo"ous, to, L hO. and LlFGsOs, was
CuFesO‘ up 9 390" and a=S8. 389-'-0 003 A ThlS ;

© One m.* of water a contammg CO"“ 39 H ‘,51 : .
CO.+H~S 6.and 'N: 4% can be convertedHntg . in nger. Chemi §'°}9§‘
‘165 v K E AY)

'y, catalytic: conversion witg H_tg kS l =y
and methanation. . ‘Half of the'water gas is mixed wil ; R a's] ;ne struet e
steam,"the CO: converted: into CO ‘and H. st approx i Heat 4 A o o Start the ron not_quife cubic., Cudl0, and CuCr:0 “‘eT’fi’tscf,?éls’:'
imately-500°, and the gas cooled in'a waste-heat boiler, o )i e : contrary to the htemture L’Ii‘ O o ’i 1Clr’1‘1 OIJ are
and-direct cooler t0.50°, at which - tempemturseo?sx;g Tovnd o could _mot be’ obtamed “LiFeTiO, .

. "Or S-is emoved at about’1 a o - € A . : .
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spinels. LIAITiO, is mot cubife. LiFeTiO. is ferromag-
netic with 6=130°.
RoupgsusH, B. See abs. 626, .
2912a. RoussEeav, P. E. South Africa’s Oil-From-Coal
l’rgject. South African Min, and Eng. Jour., vol. 62,
1951, pp. 207-211, 255259 ; Chem. Age, vol. 66, 1952,
pp. 129-130. ~
An outline of the development work being planned
and carried out in the production of oil from coal and
of chemical byproduets by the South African Coal, Oil &
Gas Corp. (“Sasol” project). The process to be em-
ployed, and found most suitable for South African
- lowgrade coals, i a combination of American and
German developments of the original Fischer-Tropsch
method. . ’
RoYEN, P. - See abs. 2879. ‘
RozeNaart, M. I. See abs. 1706.
RozmDpESTVENSEAYS, 1. D,  See abs. 3179.
RuBaNIK, M. Y. See abs. 832. -
29;:_ I'Fm‘amx, M. Y., ZaporoTskil, T. V., axp Rusov,
" thesis of Ammonia.] :Jour. Chem. Ind. (U. 8. 8: R,
vol. 14, 1937, pp. 484-485; Ber. Inst. physik. Chem.,
Akad. Wiss. Ukr. S. 8. R., vol. 6, 1936, pp. 77-82;
Chem. Abs., vol. 31, 1937, p. 5519,

Fe-Mo-ALO; catalysts are less active than Fe-ALO, -

ones. ' Addition of ALO; to Fe-Mo catalyst causes them
. to retain thieir activity longer, . : o R
2914, Repinrerd, J. [Liquefaction of Coal,] Allgem.

osterr. chem. u. tech.-Ztg., vol: 43,7 1025, p, 1515 .

‘Chem. Abs., vol. 20, 1926, p. 1313. . U
Brief discussion of + methods by which motor fuel -
can be produced: Low- and- high-temperature ‘carbon-

Badische process.

~-= ization of: coal, Synthol process, Bergius -process, .and

. 2815, Runrserony, A. M. {Catalytic Hydrogenation

in tlu:: Vapor Phase in Connection' With the Degree
of Dispersion of the-Catalysts.] . Bull. acad. sei
U. R. 8. 8., Classe sei. chim.,, 1940, No. 1, pp. 14150

* Hydrogenation of C.H, and CO fu'the pg:esenceiof a”

. - Ni-ALO: catalyst in which- the dimensions -of the Ni .-
- -erystals varied 40-102 A was investigated. CH, was
hydrqgenuted in an excess of H: at 155° and 173°, -the
.. Vvelocity of the CuH, stream was.3 ce, per hr., yielding:
Lt T02-75.09% " and 83.3-85.5%, respectively, C.H.. . The .
~highest yield ivas [1i the more disperse catalyst. - The
catalysts with Ni crystals greater than 63 3. had little
or no activity. The activation energy also varied with-
in 3,100-10,450 cal. per mol. with the dispersity of Ni
- 49-102°A. | The mixture CO+43 H; was hydrogenated at -
© 230°-260° at-various velocities of the mikture, 4.6-10.0
- L per hr.; yielding.CH. again the most disperse cata- -
.. lysts (49, 58 A.) promoted best. the transformation of
‘- -CO into GH..  Other catalysts had little or ng activity.
', Presumably, all catalysts.of the same chemical nature,
metals, and oxides and having the same erystal system
and cubé as the above catalyst should have the same -
~ . relation between activity and dispersity. = . . . -
.. 2016, RuRINSHTEIN, A. M.; PRIBYTROVA, N. A, Kazay.
skr, B. A, AND ZELINsKH, N. D.  [Catalysts for
- Benzine Synthesis From Carbon . Monoxide and
- Hydrogen Which Do Not Require High-Temperature
‘Reduetion.]. Bull: acad. sei, U. R. S..S., Classe sci.
chim,, 1941, pp. 41-48; Chem. Zentralb., 1942, .11, p. -
971; U. O. P. Co. Survey Foreign Petroleum Litera. -
éure Transl, 834; Chem. Abs., vol. 37, 1943, p. 5217, '
. Catalysts produced from KAlFe (ON)o, Ni'Fe (GN
and Co:Fe(UN)s by decomposition in a H. atmogphe)r‘é
. ylelded no liguid hydrocarbons under the experimental
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[Iron-Molybdenum Catalysts for the Syn- -

. [Fe(CO)s]. including long chains of
---assumed. .. This is reduced to 2 -mol. of
. (COYsLu-34

(in German, pp.'150-151) ; Chem. Abs., vol. 33, 1941, - ’
[).3512.'5, . I P - [N

- -is- not -formed by the reaction between o
» solid and-the other liguid. - The ‘Solubility+curve of .« -
-Fe,C in molten Fe rises from the eutectic

conditions, temperatures 230°-250° and space veloci

of 18-50, but only catalyze CH, formatioul? A é;fg.f’f
Mn catalyzer, produced by precipitation with K,CO 0*
kieselguhr, in a single experiment yielded iy

Pposition prepared by igniting the nitrates was

effective.. The kieselguhr required no preliminargoi;:is
tion or treatment with HCl or Na.CO;, A 2-stage syn.
thesis with Cg—Cu—Mn catalyst gave benzine inlds of:
%go lcgo_ple21(-) m. Wﬁﬁr u.,u;ng time ‘with space velocitieg

: 3 rolo)

activity wes netos prolonged tests, lower catalyse
tinwous operation,

2817, Rusro, F, B, L, axp PACHECo, J. R.

. S, 1948, pp. 86-89; Chem. Abs., vol. 42, 1948, p. 5643.

Most active: catalysts for the Fischer-Tropsch’ syn--

thesis are Fe, Co, and Ni. Of these, Fe is rob
e e, Co, . ab)
least active, but it has the advantag'e of beli)ng eﬁfgt?vlg
over a wxdg range gf temperatures and is characterizeq
by production 9f liguid hydrocarbons with CO; as by-
%J:ogéloc(g. G'% I‘:_.'I:ve? a product rich in olefins, Ni tends
: uce along with liquid i y
Pfrexious theories have fted the curn i rans.
of these metals either to formation of CH. TOU,
carbides of the. metals acting as’ intert:ngdiagess’ Ziﬁg
polymerization of the CH. groups, or of higher alcohols
with subsequent dehydration to olefins, According to
a new. gheory, carbonyls of the metals are the primary
active’” materials. *The existence of a compoungd
CO - groups is

carbonyl of much lower CO content. After a
gfe{(iﬁction%,. vgith F;;C, 0., FeO, and F&O.l?;xﬁlgxf;
Antermediate prodiets; the lower i
erprermedi P! 5 the lower carbonyl is recon-
[Fe:(CO)sl:; . [Fe:(CO)olat-2 CO-[Fe(CO)sls; [F
2 ( 2 'e-
o Ho2 Clhutls ELO+COnLE COnG
Fe-LH.. The volumes of CO and H. to produce 1 mol.
‘o,f_c;_H.. are 19 CO--17 H. instead of the previously -
laSl\0 enxivsl(slé);i—lt H., am} thei theoretical yield of. octane
¥ 18S.4 gm. per m.* instend of 203.5..
ol ie carbidgs per i ad of 203.5.. The presence
with this theory; but these compounds onl represe
stages in-the Tegeneration of the metallie E)‘Ye; lgydr?)f
-carhon formation is by substitution of H for O in
(COx) chains already formed... Polymerization- of CH:-

" groups 'isnot'iueonsistentwith'this*theory The action
- of alkalies ndded to. Fe catalyst may be either :

- ﬁxovaupfbo'from Co Tt give Deremmborate B -
- then’combining with C and the percarbonate being sub-
iﬁglil:;ltly reduced, - or' (2) polymerization of 50 to

groups - to-give percarbonate, H

which comb‘ivne \}'ith Fe to give carbonyls, -

~ Ruexes, W. L. See abs. 625, - S

2918, RuEr, R, . {Iron-Carbon Alloys.] . Z I

't Chem.,, vol.. 117, 19 AR Sy o
16,1922, p. 7027 - - o
(1) " Solubility’ of “cementité. in molten iron. A

quenched melt .of an Fe-C alloy containing 6.5% C

shon"ed'a" §t1'uct_u‘re, consisting_entirely of.cementite.

Cementite is precipitated directly from the melt and

2 phases, 1

to a maximum at 6.67% C corresponding .to the com-
pound FesC. The melting point of Fe,C in the metn-
stable system Fe-C cannot be determined because Fe:C
dissociates at temperatures ahove 1,100°. The slope

of the solubility curve of Fe,C in the metastable system, ' -

is less than that of graphite in the stable system be-
cause with increasing C content the suppression of
the separdtion of graphite becomes more difficult.

204 ce. bep. -
zine per m.* of gas, whereas a catalyst of similar cl:i:]l. ™

with intermittént than with ‘cons

E [Mechanisy . -
of the Catalytie Process for the Synthesis of Hslrg:: ’
carbons by the.Fisher-Tropsch Process.] Tonm, vol, -

attributed the eatalytic action.,

CiHys and'a Fe ™

Overall reactions are: 18 CO+-4 Fen': -

and oxides in the eatalyst is consistent. - -

21, PD. 249-261; Chem. Abs., vol. "

temperature -’

Small cubes of Swedish Fe containing 2.5-4% C and’

-

P

% these arrests were recognized on subsequent heating’

0
o

p
A
s

:
i
o

;'2

{

53

i

&

22

i

. eutectic may oceur,

-, 2919,

2 2920,

- &

o Mn were heated in a vacuum for 10 min. at tem-
‘peratures 1,J00°-1,150°. The velocily of the dissocia-
“tion of Fe;C on the surface of the cubes was higher
than the -velocity at the center; no explanation is
offered. '

(2) Complete equilibrium between austenite, ferrite,
and graphite corresponding to the pearlite equilibrium.
A sample of Fe containing 8.5% C and no Mn or Si
was solidified slowly. After the solid had cooled-to
“1,000° it was heated to just above the eutectic tem-
erature and again slowly solidifled. After a repe-
tion of this latter procedure, the sample wus cooled
o room temperature. Repeated heating and cooling
: eurves for the sample were then made. The maximum
temperature reached in each experiment was 772°.
iThe first. curve showed an arrest at 734° on heating
nd at 720° on cooling. The second.curve showed
" arrests at 736° and 746° on. heating und at 720° on
cooling. The third curve showed arrests at 786° and
746° on heating and at 720° and 707° on cooling. All

and cooling curves up to the twelfth. The twelfth

© curve showed an arrest at 736° on heating and 712°

on cooling. The arrest at 736° corresponds to the
transformation of pearlite. into .austenite. The rate
of cooling was.so slow that Fe and graphite rather

at 746° corresponds in the stable system Fe~C to the
solution of ferrite and graphite in austenite. The
gradual - disappearance. of the 746° arrest from the
“heating. curves "is caused. by the coalescence of the
graphité partieles.into large masses, which, under the.

~experimental conditions; would not dissolve in austén- -i-

ite. The double arrest on the cooling. curves is not
easily explained. The upper arrest at 718° cannot.

‘tem and the lower to the transformation in the meta-
stable ~ system ' beeause -white cast. Fe shows. the

taneous precipitation of pearlite and the graphite
Since the arrest at 746° ascribed
to the transformation of the eutectic in the stable
system lies 12° higher than the arrest at 734° ascribed

: to ‘the transformation 'of- pearlite in’ the metastable..
. 'system,-then the equilibrium temperature of the for--.
* - mer transformation should occur 12° higher than-the-

equilibvium temperature -of the latter transformation,
. that is, at 721--12=733.- A horizontal should be drawn
- -across the Fe-C diagram from 0-100% C.at 733°-to
. system.. The concentrati
stable: system 'is ‘0.7 %
[ Magnetic {
‘romiagnetic Metals.]  Ztschr, anorg; Chemn., vol. 165,
1927, pp. 142-148; Chem. Abs., voi. 22, 1928, p. 208.

¢ (abs. 2921) and Wever (abs: 3672 and 3673) ave dis-
cussed at length. I6.-is-claimed that one of Wever's
investigations was made ' with Fe of insufficient purity,
" whereas in the other there is evidence of faulty tech-

.. nique, This explains the failure of Wever to obsérve -
the polymorphic transformation at.769° originally-re--

ported by Ruer and Bode.- -

1932,pp. 230-234; Chem. Abs., vol. 26, 1932, p. -3707.

Temperature-temperature-difference curves for ex:
ceptionally pure electrolytic ¥e were recorded photo-

* graphically. Both the heating and the cooling curves -

show sharp breaks at the magnetic transformation
poiat as well as more pronounced ones at the g—y trans-
formation. Wever has questioned the idea. advanced
by Ruer and Bode that the magnetic transformation

. in pure Fe at 769° is a homogeneous phase change

o
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_than Fe;C precipitated from the austenite.. The arrest -

‘be attributed to the transformation in-the stable sys-~

“austeniteé-pearlite transformation at 718°. The simul-~

represent the eutectic transformation. in the ‘stable .
on:of C in the entectic in-the "
Transformations of, tHe Fet-

‘Discrepancies between the resuits of Ruer and Bode ',

- periods. -~ - .

< [Magnetic Transformations of -the Fer-

- romagnetic Metnls.] " Ztschr. anorg. Cliem., vol. 205, " Abs,, vol, 7, 1013, p, 58L

381

(abs. 2919). The .evidence, both experimental and

theoretical, bearing on this point is reviewed,

2921, RuEer. R., axp Bopg, K. [Magnetic Transforma-
tions of Ferromagnetic Metals.] Stahl u. Eisen, vol.
43, 1925, pp. 1184-1189; Chem. Abs., vol. 20, 1926,
p. 3426. . - . .
Experiments were made with a view to find a fixed

point at 700°~800° for the purpose of calibrating ther-

mocouples. 3 cooling curves and 1 heating curve for !
electrolytic Fe are given, that show an arrest point
at 769°. Electrolytic Fe from the Langbein-Pfan-
hauser works showed the point at the same temper-*
ature. Kahlbaum Fe in rods gave the point on heating
but not on cooling and gave results midway between
those for electrolytic Fe and mild steel. The arrest is
suppressed by impurities, but the impurity that is
effective has not been identified. The heat get free
at the p-« change is 14 that at the y-g change, or

~ about 1 cal: per gm. The change, which must be truly
- polymorphie, also occurs in Ni and Co.

As o— and
B-Fe have the same space lattice, 2 polymorphic change
does not necessarily involve a change in the space
lattice, and the inverse must also be true. :
2922. RuFr, 0. [Equilibrium Diagram of Iron-Carbon
Alloys.] Metallurgie, vol. 8, 1911, pp. 456464, 497—
' 508; Chem. Abs;, vol. 5, 1911, p. 3793. R
It is concluded’ from experimients that besides
cementite, Fe;C, which has been called triferrocarbide,

. a diferrocarbide exists, Fe,C. The equilibrium con-

centrate of the triferrocarbide is alivays less than the
saturation concentrate; . Above 700° the carbides are
endothermic compounds-and-at 2,220° the diferrocar:
bide is quite strongly dissociated into Fe and ¢. As

".the temperature is lowered, the diferrocarbide breaks

down into Fe;C and C, and eventually the Fe,C breaks
down into Fe and C. In the metastable system, the
solidification takes place in ¢ periods: (1) The time
up to- that point when the melt reaches the equilibritm-
concentraté; (2) the'time during which the melt re:
mains Detween the equilibrium concentrate and the
saturated concentrate; (3) the time during which the
carbide eutectic is solidifying; (4) the time during
which the solid system is cooling, The amount of

solid carbide forined from the liquid phase is deter-

mined'-chiefly by '-the decomposition velocity of the
carbide’ and ‘the difference between .the equilibrium

© concentrate and the saturation concentrite and also is .

atfected by the velocity of solidification. - In-the solid
phase, the decomposition velycity “of the carbide is
always less than in the liquid phase.  Thus, when the
carbide is once formed as solids. it remains more stable

*.in Dropoftion” as the temperature. at whick it is first

deposited is low. “Moreover, the more finely divided its
- condition, the more likely the carbide is to remain in

metastable -equilibrium - with the” surrounding solid = . -

solution. ‘The reaction velocity of -the carbide decom-

.. position at 1,135° is such that about 50% of the carbide

will:decompose in 2 sec..” Approximation formulas are

‘developed for the'results to be expected in the solidifi- ..
allofs. (luriu‘g’ the: second and tl;lrd B

cation of Fe-C

" 2993, [Phase-Rule Diagrams of Carbon With
Nickel, Iron, Cobalt, and Manganese,] Ber. deut.

chem. Gesell.,” vol. 45, 1912, pp. 3139-3148; Chem. = ™

the melting-point diagram of the V-C system has been
followed .to about 2,750°. In the Fe-C system, the

. probable existence of Fe.C has been revealed, and in-

. the'Ni-C system, the compound Ni;C.was. found. ‘' The
‘melting point and vapor pressure diagrams of these

- -systems are reproduced, together with: those of Mn-C .

and Co-C, worked out with the help of Gersten and

In his electric vactum furnace, Ruff has succeeded

- in maintaining temperatures up to above 2,700°. " Thus -
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H. B B " N . . . . U . - 3 N . N ) N v g X . . o . u to 215,7 were usea. The
. Keilig. .In the Mn-C system- the compound Mn.C . Ztschr. anorg.’ Chemr, vol. 88, 1914, pp. ;365-385-‘ the case of most metals the ¢ concentration inc;easresi, ggtgepgj?ihetgl?:ggg?st;gsoipabout“equal o used. e
rhntioned oo, Stable, than any of the above ' Chem. Abs., vol 9, 1915, p. 435. - ; with “increasing -temperature. - Within wide ‘tempera g3

mentionied. compounds. Unlike the other -carbides,

} i i il, ar latter being about -
s i i CrsC:, and WiC are oline, middle’ oil, and paraffin, the
tare lsx;ﬁ)tlse Siﬁiﬁ%ﬁ:‘éﬁ%ﬁf ht‘lf('},.“?c,'and Gr.;Gx de- - 8% I'ess than in normal synthesns.q Thedole{gi;: cggﬁ:ﬁ?
: 'Zoegpose upt')n oy e Srony temperatuFr‘e éoi u:ﬁ;?illtti?:g Ofidt(illi %?180‘314337 g:ts %21—1:?16 av'(::lz.tfafyszt{;l‘]containing Co,‘

i into metal plus C. Fe:Cis cultto - m 24-27%. ¢ ning oo
D O e i Ni:C.is altogether un- 100; ThO,, 15; kieselgubr, 600; and a gas rich in CO, - .
vy e ey issociat . - siderabl b . lts’ were obtained. The con-

i e or less considerably better resu obt: C ‘
sgﬁll)?e?eslys?;)gh xﬁ)ll;g%’;?ggi dxssocxgte mere @ * version of CO was 92% and the ratio of ligiefaction
o : . .

: .- The solubility of C'in Mx is 6.82% at 1,312°, 6.9a0,

Mn,C formus a continuous series of mixed crystals with Cat 1,22512,117,1015% ofg‘i,ﬁ)g?;:f ?E?%a talt',gll,gg%? lgi'gg

s i the Co-G series, the formation of fumes at  jatier nolls us o mu, and. the vapor in’equilibriyy

high temperatures cansed so much trouble that the  containe 1.94% C. Pure Mn boils at 1,510° at 30 mur -

work I3 to-be repeated.  The melting-point disgram is - Since' the vapor pressure of -C up to 3,000° is smalin' .
very similar to that of Ni-C, although no. transition ' fno vapor-in ‘equilibrinm with Mn melts-probably egy’:

point could be detected in-the liquid before the boiling  ‘fai4s its C as carbide; it is also probable that g)f of:
point was reached. . ‘{See also abs. 2024 and 2933.) . of

Vo o o oo tent . of paraffin was 17% higher than '
: 293 _the G contained.in the melt is combined asg carbide, - 2936. RUHEMANY, M. ‘Large-Scalle Cg;ygeﬁﬂf lé’gl:g' - ?x?xct;’]i tl?ehitﬁg;xlhl catdl?st., o L )
. BUF O, Awn Boryany, W. [Investigations at . ngge” - -, [Investigations at ' Higher  Temmay ; ton. “Infernat. Cong. PurexA Y a00. 77 paas, . [Kieselguhr,] FIAT Reel K-20,:1938,- e
.gigh%r Tesl;xperatures, VIL Iron . and- Carbon.] - - gtires : VI.: Nickel and Carbon.} Ztschr anﬁ:;'x 1947; B“ﬁs}: t‘}lbs" 1%“‘5’[{ ! fp-o so-that it can'com- . . Trames 18-23; PB 70,211; TOM Reel 287. Sl ‘
€€ abs. 2931, | -5 L " 4 . Oh . . onomies of the produetion of O: ] = : ; - P Tog | o
- ‘[Inééé%igatious at_Higher “Tempera- 109111%1112»‘73132588’ 1914 p. 386-396; Chlem. Abs, vol. 9, : E: with liquid air is reviewed. .The development |, Microphotographs of 12 kieselguhr ' samples -show -
tures. V. Manganése and Cirbon.]- See abs 2929, ' sdq

1 i i - ges i tion; It is
-units, ineluding expansion turbines, turbocom- great changes in structure after regeneratio }
gﬁéggg‘éu!g;%k;% regelxlsenlxtll):ol's and reVetsix,lg heat ex(i geueved; ghat Eu; e;glexxn;xtloxyili)gpglési();];e:g{{ﬁﬁiggee;f N
) ; DA o . : gy . atalysts will. 4 > eX-
changers with extended surfaces, have led ,tp 1ncreas9 " foesh and - sPent- ¢ g Tl o
" ud reduction of losses. AR R . ‘planations on. i;he evalua: 10 ] A 1 -
Z;ﬁ;?e’izciin' 0 [Liguid-Fuel Problems in:Germany.] = oline synthesis.: The solubility of kieselgubr is deter-"
. iy e 3 : N iy

: D bs 2 Addition of C to Ni Towers the mielting point toj:
= .- [Investigations atHigher Temperatures. - minimum at 1,311° and 2.20% :C; the eutectic lne
VI Nickel and Carbon.]. Sec-abs. 2930, . .. . - .- coul% be tflguo“ie%'lt'q 03;760 ;[}V‘ith increasing tem.
- -2924. RuEr, O. AND, GERSTEN, "E. . [Triferroburbide -« Derature the so ubility 6f O in the melt increases first
(Cementite) ¥6,0.] | Ber. deut; chem[. Gesell., vol. 45, -*SI0Wy, then rapidly, to'a fiat maximum’at 2,100° ang-

.\ “rmined by stirring at 80°-95° with various solutions .
€ ey ! ) Ly U wr L J ? ey 1937, pp. 3340, . . . mined by sti g at o catalvsts. Alterin
. ) . Ohem ol 6.4% C; the melt is the almost pure NisC. As. thy - .‘Jour. Fuel Soc. Japan, vol. 16, 103 b L rring. in' the. manufacture of  catalysts, ing

. 1912, pp. 63-72; Cheni. Abs,, vol. 6, 1912, p. 1409, L. parature is tncreased, the soluﬁmt; of ¢ first gif:ilﬂ.: " Review of German developments in the I. G. coal~ : ,g;‘i{‘ wafhin ¢ with hot water. - In the filtrate, -SiOs

jocampbell (Jour, Iron Steel Inst. (London), vol. 59, " ishes sharply then increases siowly tq 83% C at bydrogenation process and the Fischer process. By the . . J0¢ WITHEE LS SO0 VL determined. - Table and’ . .
.01, p. 2311)8?)38 otliel;)sel_mld.t_hat E;eéc.is i tefxothe:ill;lc i 2,490°; - the ‘latter solution boils. at.30 mm. and the Intter process.1 m.' CO4-2 H:»(9%%)t1’$d'-‘fcishén§mﬁ; Cgiagram. e oo oo ‘
- - compound, §, cal. being given oft-in it ormation., -, gonorn§ ilibrium i 28% C: . N3 hes N em, liquid products; about 3 o ? Bz

 Ruft (abs: 2922) belleves that it Is endothermic and - .Juh o, (LN LIDYIM contain 028% C. -Pure Ni bolls e a1

I AL 30 mim. af ; 2,400° gas.mixture is converted to -H:0. - The {heoretical
reports the following experimental work in confirma. - o0 - ¢ about 2,400°. the gas:mixture is ¢ gm.- of liquid products from -
"As 0.8'kg: of coal.corresponding to [ -
ed in the production of 1 m?® CO-

H;, it follows that theoretically. 35%;- at most; of

the heat value of the: coal caxn be converted into lfquxd’ P H S,
products, while in'practice the figure is about -20%.,- Whole' is
{ ¥Duch steam also is produced which is not included dre. centr
. the-efficiency-+ The:smallés onomical: size: of Fische
t:i$ about 20,000 tons of gasoline per year. Plants
nd,” Rauxe : omberg have ‘¢
) . 250 er Vv, Beside ‘methiod.” The-
he Th hydroearbonate is ! Y :
; - 4 - [Manufacture of. 2 Catalyst With High
000 tons. capacit ' 3 ent’ and - High' Activity.] FIAT ‘Reel
nstallation - cos o "%ﬁg‘?)}gwggﬁffafu%—40-43’;"1’3 , '0)f Reel 299
Following has been found to be the niost favorab) S
niethod. fo precipitating the talyst -co cOf: ‘

00 pait;Co, 15 ‘ThO:,.and 12

2931,

' tion of. his: theory.: PureFe;C, prepared. by : Werk- s e LIOT A _
" neister’s “method. (Dissertation, Karlsruhe, -1910), sis= 27 Chent lISIé-IlLS&‘““d 33'.‘31”%"_*]' Ztschr. anorg.:
' dark gray; its hardness is:3.2-83, sp. gr. 7.396 at 21°, 19le'm" Vo s Dp- 39709 Chem. Abs,, vol 9,
; molk: yol.=1/7=243+." The molecular volume for 3 Fe - .- 1915, D 435 ST e P
J7and G is 27.84, giving a.molecular contraction of :3.5..
‘. Burning Fe:C with” O, in 2 Berthelot .bomb, under’a
.. pressure of 25'atm,, gave 375,1 cal: for. 1.mol. Fel.  In
;- burning’ Fe 'to Fe,0. and C.to.COs,.360 cal-are-evolved,-
a difference of 15.1 cal. “Thevefore, the heat of forma.
“of is 151 -cal, and’ Fe.Q is endotherm
3Fe4+CoFeC-15.1 eals - T
52925, ——— - [Carbides -of “Mangan
‘Ber.rdeuit, chem. Gesell., :vol, 46
. Chefir.-Abs. vol, 7,1913; p. 1848." W
»-Moleculat. heats of formation-of MnC=—12.9-+214,
C=-15.3::0.2. and Ni,C=-~394+10 cal." The Ni,O- - -
S very unstable and is not obtained in .pure condition;
In:C. is coniparatively stable and: is obtained by Heat- "
gz Mn in-a*C crucible with ©'at1,600°:in an’electric
cunm furnace: . Ni:C is formed at 2:100°.., i
mum amount of G foun i

“[Investigations " at “Higlhier. Temper:

[Investigations “a
L. Cobalt and Carbon;]
14, pp. 410-493

then rises ‘to. 24150,
ed that Co,C had beéen formey; b
tion found ouly. graphite; -and,

er

FeyC svas. previously
lation by Le.Chatélier’s
e ¢ idarion :of FeO to 14
04 to he:28.621.8, while'Le Chatelier obtained 2
Revised' caleulations gave the following .results::. M
‘lécular-hedt of formation.of Fé. 04 (Fe=35.8

0.2 cal.; of: FeO=60. L

venled the Tieat ‘o

[ 1 Anese:. Nic
O svny (3 amrer L e g C or ngsarbeiten Geb;
, 0. AND GOEGKE:, O S¢ . Jarbor . . 3 b~ 2N :
Metallurgie; 3 5 2 209, 1918, pp. 546
Chem. Abs,; vol. 5, 19 k
: Solubility, shows a miximum’ at ‘3 “cobr
ng. to the ‘composition Fé.C and a/change in-direction
. at'1,887° cOrresponding,t_qthg'cqmpo'sil:io‘ni FelCiv o
: 4 ] stigations. at
nd - Carbon.]

{Téchnique of the ~Fisther-Tropsc

: : $ Microfilm FD, 5619/47, frames 1-43

. 'AND. FoEHER; T pt., vol.-16, No. 31,
tability .o; ;

' Avserks, G, [Investigations a
Higher Temperatutes..- IV.] . Ztsehr, anorg, Chem.;
VoL ;' Chem. Abs,, vol. §, 1914, ,

P 99 . Plmeo .
2929. Rusr, 0., AN’ Box: -W..* [Investigations at i
:.". Higher Teémperatures: V. Manganese' and Carbon,]

! rbi F 1:1. ‘Hisher ‘yields -
teh; but as a carbide of th : 3 . S o e (ST .
: kibsw ‘metal . curbifles 'conff)r ‘ith” the' i - o] products ‘were obtained than with' normal
- " hydrecarhons: C C Cs K - In>grder:to ob}:um a’good" conversior

[Fatty Acids- and Soaps From the -
ogeiiation’ of . Carbon lﬁonoxitle;] : HA’: Reel -
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K-20, various dates, 1936-43, frames 414-531: PB
70,211; TOM Reel 287. ) o
Miscellaneous collection of papers, mostly by O.

Roel_en, on the development of the p'tt':ductiot{ ofysyn~

thetic fats from Fischer-Tropsch paraffins and their

trans_tormation into soaps. The method of the Ruhr-
chemie am_d Brabag are compared. Analyses of prod-
ucts are given, and some rough drafts of patent specifi-
cations are presented. -

2948. [Recovery of Thorium.] FIAT Reel
§—2l, 1942, frames 806-892; PB 70,212: TOM Reel
Paper reports all the experimental andj faét'cal

work performed on the development of a meIt)hod 1fox:

BIBLIOGRAPHY OF FISCHER-TROESCH SYNTHESIS AND RELATED PRdCESSVES

recovering Th from the catalysts used in the hydro-

genation of CO. The results of the entire work are
contained in a patent application, ) on-

n;;tnts obtained by
After separation and washing, this is transformed into
Th bicarbonate by boiling in co'ncentrated soda solution.
2049, ~ [Paraffin Synthesis.] FIAT Reel K~21

19039, frames 997-1008; PB 70,212; TOM Reel 288,

New catalysts of extraordinary efficiency are de- .
the previotis Co catalysts -

seribed, which differ from

ontai n o ! The method con-
sists in precipitating Th—KgSO¢ from the Fe-Th sedi~ ~
precipitation by adding K.SO. . -

by a very high CoCOs content, little kieselguhr, and a

corresponding addition of Mn "as aectivator. They .

bring about complete transformation of the- CO-H.

miXture at the lowest temperatures known, below 170°.

This results in a high yield of paraffin.

2950, ——
.l)is—szl, 1938, frames 1032-1075; PB

3 70,212 ; TOM Reel:
" Average values of 3 fypes.of Teduction examined are.
: founq to’lie very close together, . It also was found by
experiment that contrary to established -theories the-

catalytic usefulness of kieselguhr 'in 'no way depends
It also was noticed in some -

on its:stability in alkali,
samples fr.om Kieselguhr Industrie, Hanover, that cata-
Iysts on kieselguhrs with high. calcination loss did not

react up to full activity. It is evident from studies - -

made that there is
ature treatment of
& carrier.-
2951. o
FIAT-Reel K-21, March 3,
PB 70,212; TOM Reel 299, :

a connection between' the temper- -
a kieselguhr and its suitability as .-

[Properties of Kieselguhr.] - FIAT Reek

[Paraffin Synthesis on Iron Catalyst] .
1041, frames 11231129,

- Both in circulation and straight passage of‘gas; ‘the -

‘Fe eatalyst 100 Fe':

normal water gas at a pressure.of 15-20. atm, and a -

temperature of 223°-350° in suéh § way.as rmit’?
L rati 2 ¥y-as. to permit

gﬁ:rg{:’i&lz:{x 2‘or. mor? f]tlx;ges. . {t is easily reproducible, |
. cial grain solidity, and gives ex i )
- of pure-whith paraffin, - ’ sres e‘\ ggllenc ).l a
. 2952; =" [Afomintizing Plant.] - FIAT Reel K54

- July'3, 1940, Trames 2,470-2,485 ; TOM Reel 201~ -

Report deals with the task of converting the gasoline - -
obtained from the Fischer syn-
an. octane No. of 65. -

boili_ng below’ 200° C.,
. thesis, into 2 motor ‘gasoline with

The costs and economy of- a plant for catalytic erack-

5 Cu:10:150 kieselgulir consumes: -

ing are compared with those of an aromatizing plant.”

Caleulations and estimates in § enclosures.

2953, - ._[Manufacture: of Higher . Alcohols g
FIAT Reel K24, April 9, 1910, frames 2,848—2,864':]; .

TOM Reel 291..

MeOH synthesis described, with‘refereﬁces to litefa— =

ture and patents.
2954. <" [Production
Paraffin in- Connection

With the Fuel Synthesis 6f

Ruhrchemie,] -FIAT Reel K-25, no date, frames 3, -

- 8728, 574;-PB.70,216; TOM Reel 292, -
:. ' Bergius process yields liquid fuels, while the Fischer-
... Trop _>Metyhpd~;y‘ d paraffinsg-in-small"quantities:

, of . Rubx-Gasoline ﬁzi:d' .

{776,920; PB 70,218 TODI Reel 296, -

-, 2957..

To obtain paraffin in larger guantities, thig

was changed by Fischer and Pichler, 'They ?:;g:g
medium pressures of about 10 atm., and paraffin wy,
produced in a liquid state. A solidly built-in catalyg§
containing Co is placed in a reactor with water Dipeg
running vertically, In addition to light and hea:
gasoline and gasol, a paraffin mixture is obtained,
which can be processed into soft paraffin, through
vacuum distillation, 3-6 mm. Hg., and about 300° C
and into Ruhr gasoline hard paraffin. This solid par-
affin is oxidized with nitrous gases, produced by the

. combustion of NHi:. The long-chained molecules are - :

less frequently cracked by this th :

oxidation, v tme od than by o,

2955. . _[Caleulation of 2 Plant for the P

. tion of High-Molecular Fatty Acidé With arll'))(;‘ill‘; !
Qélt[il‘;i ff ? Tons lgroduct.] FIAT Reel K-25, Juge

29, 1941, frames 3, 953-3, 956 70,216

Reel 292, : g ) ,?36, ‘PvB 0216; ToM

gge)thod and’ calculations are descﬁbed. (See abs,

35

2956, [Monthly Reports of the Plant L. -
tories, Ruh_rchemie A~G.. Oberhausen-H:Ilggxl;a]
FIAT Reel K-28, Junuary 193S—March 1940, frames
5,734-6,080; PB 70,185 ; TOM Reel 2935. - . .

These monthly reports deal with the plant resear:

_on gasoline synthesis at the above laboraptories.‘ gasligg )
from the general routine work. for :the supervision
-of the plants, special tasks have been carried out, the
progress of whi.ch is reported.. These special tasks con-
sist oﬁ tests with gasolines, diesel. oils, and paraffins;
examination of the miscibility of several grades, emuli
- sification- and emulsifier properties, -and oxidation of
- paraffins, acids, aldehydes, ‘ketones, and aleohols,

. [Recycle ‘Benzine.]* FIAT Reel K98, .

Aug, 13
-+ Reel 293, . . : .
Exﬁminution was nade of the suitability of reey -
l)qnzine (benzine obtained by recirculating x}"esidug(lﬂgg -
- mixed with fresh synthesis gas, obtained by synthesis
over Co and Fe catalysts) for producing lubricating oil
+.by - polymerization,
i polymeri?atipn properties or the .value of: the product..
- The lubricating oil prepared from.benzine synthesized
over the Fe catalyst possesses a ore favorable vis-
cosity pole height than that obtained twith the Co
-catalyst. .13 tables, -+ diagrams. - o
2958. . —— [High-Temperature Refining and Stor-
- -age Stabilityof Gasoline Produced Over Iron Cata- .
- Iyst.]. FIAT Reel K-28, July 20,1940, frames 6,263~
6:271; PB 70,185 ; TOM Reel 203, - S
Gasoline'produced over an Fe'catalyst and refined by .
treatment with- bleaching earth at 300° did .not show .-

. olgfin content. ~ Bomb-test results show that the storage . g

expected to be equally good.” -~ & ..

2959, [Carbon Dioxide in the Circulation Gas
" of Catalytic Reduction.]. FIAT Reel K-28, July 7, -
[ 1938, frames 6,433-6,452B ; PB 70,185 ; TOM Reel 295.- -

In a new catalytic reduction installation for the pro-
duction of Fischer-Tropsch catalyst, the ¢ of CO. in

_the reduction gas was. examined during the reduction
period. "The CO:, which originates mainly from the
decomposxgion of the carbonates, attains its highest
-concentration after the first third of the reaction time.
-An . apparatus for further formation of CH, converts
‘only part ‘of the liberated CO.._ A reaction on the
already reduced catalyst. thus results and leads to o

_loss of activity at reduction temperatures.. 14 tables
and graphs. ) PR R

. 2960, ——=. [Preparation of Iron Oxide for Iron .
___Catalysts.] - FIAT Reel K~29, 1939, frames_6,926— .

1941, ‘frames 6,051-6,008; PB 70,185; TOM *

Recycling does not affect the . §

~/the increase in octune number to-be' expected from the '

; stability. of both refined and-unrefined gasoline may be -

"¢ Different electrical smelting processes for the p;epa#'
ration of nonconducting Fe oxide for catalysts are con-
sidered. Nothing different from the usual process is
given. 1 drawing.

961, . [Preparation of Catalysts With a High
Cobalt Density.] FIAT Reel E-29, 1939, frames

i .- 6,968-6,972; PB 70,218; TOM Reel 206. :
Directions are given for the preparation of new cata- .
‘iysts with a high Co density, which are supposed to
give an especially good yleld of paraffin. .
2962. . [Cause of Cobalt Losses in Synthesis
Installation.] FIAT Reel K-29, 1939, frames 6,981-
6,986 ; PB 70,218; TOM Reel 206, ‘ R
Sources of Co losses up to the present time in-a syn- .
thesis -installation are summarized.. Their extent is
determined in particular, o R
2963, .—
4 Catalysts.]” FIAT Reel K~29, no date, frames 6,991—
6,994; PB 70,218 ; TOM Reel 296. -
Description .of tests on the precipitation of Co for

% rier material and with the use of a mixture ‘of gaseous
£1' NHs and CO: for the precipitation instead of the usual
. N0:CO,.- It is demonstrated that useful catalysts also

M can be prepared in this manner. i s
2964. [Testing of Catalysts Under Pressure.]

FIAT Reel K-29, 1940, frames' 7,355-7,363; PB’"
70,218 ; TOM Reel 296. . T
_In order.to find the reaction of catalysts in the
thesis.of gasoline under the conditions of cperation-on
> 3 large technical scale; a catalyst, which proved. to-

amined in’an assay furnace.
. of this test were confirmed: .2 diagrams. " - )
2965, ——.:'[Synthesis' of Liglit' Hydrocatbons
© FIAT Reel K-30, Feb. 13, 1939, frames 7,593=7,39:
-PB 73,587; TOM Reel 297. - AP
Brief-report of an experiment to produce light

s
hydro-
in’'a eatalytic furnace having a small layer column.

- dueed. | o )
2966, ~——.

Reel I~2, no date, franes 1-559 ; FIAT Reel

date, fiames 360-1,198; PB 70,156. ’ E

Filin cofitains a collection of
Fischer-Tropsch plant. Co .
2967,

i {Drawings. for ' Plant “E* of " Rubi

4t frames'1,109-1,397; PB 70,138, v .\ g,

. 'Plant probably is used. for production -of: synthetic
.gasoline; -Drawings of several consttuction firms are
presented. ' : : G
' 2968, ~———o ¢
“and Bmulsifiers and Their Utilization.] FIAT Reel
" L~5, Teb.-16, 1943, frames 55-95; PB-70,159; TOM
Reel,:299. . - . . - . .
Report presents  a survey on the wax acids.and
emulsifiers from products of the Fischer-Tropsch gas-

tion. of -fully synthefic. wax acids fromi synthetic

' given .to the OP4, OP5, and OP32 acids produced. by
Ruhrchemie. From these wax acids the 3 emulsifiers

o

The possibilities for the technical utilization of wax

o

the production of high-uelting lubricat
ofls'and as emulsifiers for shoe polish,
293793 °—34——26

i3

the preparation of Co catalysts with kieselzuhr as car- -

drawings of the g;itirg »

acids are:commented on; they serve for instance. for.

LITERATURE ABSTRACTS

“[Tests on the. Precipitation of Cobalt’ - 2%7%:

syn-

be highly.active in the laboratory test, has been ex- .-
The qualitative results’

earbons, particularly C-H, and CsHe, from synchésis gas

- Up to 3.5% C:H. could be detected in the end gas, which -
is nearly 20-25% of the amount. of hydrocarbons pro- -

- [Gasoliné Synthesis Accofdingj to -
' . Fischer-Tropsch,  Rubreliemie, Oberhausen.] ’]':,FSIAT' )
- N no- .-

- chelnie, Oberbausen-Holten.] FIAT Reel L—f, 1043~ 7

“ . [Syathetic Production. of Wax -Acids :

- 2973,

oline synthesis and on their utilization. The prepara- .

paraffins has been achieved. Special consideration is~

FP 2035, 1025, and 1325 were developed. These.serve -
to produce pastelike and liquid emulsions, respectively.:

- soft, paraffin: 6, hard paraffin;

‘- of every particle of CO and H., .
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and emulsiflers also can be .utilized in the leather

industries, ) )

2969, . [Paraffin Synthesis on Iron Catalyst.]
FIAT Reel 15, Sept. 10, 1941, frames 96-108; PB
70,159 ; TOM Reel 299.

Paraffin synthesis was carried .out with water gas
(€O : H.=1.25) in circulation on an Fe catalyst (100
Fe:10 Ca0: 5 Cu:150 kieselguhr). This catalyst had
been precipitated with KOH and had the highest
kieselguhr content.attained so far. The long duration
test, 124 days at 247° and 20 atm,, produced a yield
of 134.6 gm. per m.? including gasoil and a CO+-H,
conversion of 75%. In contrast to previous tests a
white crude paraflin, free of any catalyst particles
was obtained. . The long life of the catalyst is worthy
of note. ’ : - : -

. [Wet Method for: Paraffin Synthesis
With Cobalt Catalyst.] FIAT Reel L-5, Sept. 6, 1941,
frames 115-117; PB 70,159 ; TOM Reel 299. ° -
Furnace was charged with a -crushed Co catalyst
mixture and oil condensate-plus-crude parafiin, m. p.
120°-320°. The temperature during the first few days
of operation ranged 180°-190°.. The yields obtained
were not satisfactory. - At 208°, the yield declined
and was stabilized at about 60%. Cowpared with the
normal dry synthesis, the wet synthesis does not offer
any advantage. . - .
2971, . " [Olefin’ Synthesis by Water-Gas Circu-
lation on Cobalt-Mixture Catalyst.]  FIAT Reel
. L~3, Apr. 29, 1941, frames 118-133; PB 70,159 ; TOM
‘Reel 2990 Lo e T e : o
Synthesis operation was carried out in a double-tube

.. furnace ‘to obtain products with:.a high % of olefins. . :
. According - to calculations,. 1 m?® of water gas was

-needed to circunlate for each 10 m,.'.of Co catalyst mix- . -
‘ ture; however, the quantity had to be increased tol
1.2 m.? during the operation. -The results of the syn-
thesis; ns obtained under normal ¢onditions in a range
of temperiture 190°-225°, a-gas. pressuve of 7 atm,,
and n catalyst life-of 6 md., are as follows: CO-4-H:

< ponversion 63%; yield of liquid products 88-90 gm.

per-m.? of water gas; 52 wt. % beuzine; 25, oil; 17,
; ‘olefins in benzine, 38-
60 vol. % and in oil 42 vol. %. ) e
2972, . [Paraffin Synthesis With Iron Cat-
“alyst.] FIAT Reel L-5, March 3, 1941, frames 136-
143; PB 70,159: TOM Reel 209.. - :
Summary of research development work performed -

-.in connection witl' the paraffin ‘synthesis with Fe cat-
- alyst based onthe genevial-expeiience of alt research . !

laboratories. The following catalyst is recommended:
200 Fe:3 Cu:10Ca0: 130 kieselguhr precipitated with -
KOH. The method for preparing the cutalyst is given,
The synthesis 'is performed at 135-20 atm. pressure '’
and. a temperature of 225°-250°. with eirculation of
water gas, a constant ratio”of CO: Hz and with oper-
‘ation in 2 or more steps. -With this catalyst a 67%
conversion is possible with yields of 129 gm. per m?
"of synthesis gas and with 60-70% of the liquid product
as-pure-white parafin. v L c
[Recycle Method of Gasoline Synthesis.].
"FIAT Reel L-3, Feb. 19, 1941, frames 145-147; PB-
. <70,159; TOM Reel 299, - : : =
End gas from the synthesis operation is mixed with
fresh gas, and the misture is charged into the con-
verter. This reeycle method insures the utilization -

12974, . . [Duration Test for the Olefin Synthesis
" in a Double Tubé¢ Furnace With a Cobalt Catalyst.] -
. FIAT Reel L5, Aug. 31, 1943, frames 157-172; PB -
TOM Reel 299. . -, - - I
6 mo. duration with water gas recycle under - -
1, pressure was carried out*in-a4-m."double-tube~ .

e




———to be-used as-base materials:-The-
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furnace with Co catalyst mixture. The average éhar
on the furnace during the test amounted togl,l% rgg
of water gas. With the aging of the catalyst, its con-
verting capacity was greatly reduced, in spite of a de-
crease of charge and an increase of temperature” The
results of the tests are shown in several tables.

2875. [Test With a Paraffin-Forming Iron
Catalyst.] FIAT Reel L-3, Aug. 20, 1943, frames
173-183; PB 70,159 ; TOM Reel 299, E
Parafin-forming Fe catalyst (100 Fe, 5 Cu, 10 CaO

150 kieselguhr), the reduction of which had geen’

started at the factory, was examined. The test was

carried out in 2 45-m. double-tube furnace with water-
gas re_circulatlon. The yield, which was considered to
be satx:sfactory, amounted to 120 gm. of liquid product
per m.” of useful gas, including gasol, and with a gas
: gz;ﬁ'gstiﬁ): of .7041171.1 g\n intermediate extraction to
\ original hi eneration i
have the desired resuﬁ.. & of paraffin did notj, 7

2976, —— {Paraffin Synthesis With an Iron Cata-
]:st.)_ FIAT Reel L-5, July 1943, frames 184-190; ’
PE 70,159 ; TOM Reel 299. point and the octane number of the gasolines, A Intgy
4 _P:xl;atfﬁn syntheistiﬁ w:;ls1 carried out in a double-tube, ;g;c;unt of tabu;ar data s presented. fg;
5-m. furnace with a filament grain (Fadenkorn) Fe -~ Hydrogenation of Carbon Mon 1
catalyst; no details. This catalyst is very well suited - Normal Pressure With Addition of Acetygggfg:
for the paraffin synthesis with circulation of the useful -
;éag:i{lcr (grc‘{)er 'I::o onéaintaln the’ desired conversion of
. at about 70%, the temperature had.to be raised -+ Tests revealed that with the additi
ey 9= - - F 0 )
£§g$ :g; xu:;lll?(]i 2p_~,_ :;(IE?C {f’-“gllt 245° after 45 d]?ys' The . bC=H¢b at normal pressure a highly oleéu'ilc gc}%ﬁt }é:g
~ligui s _plus._gasol was -then .about. . .be obtained in a compa i i
124 gm. per N m.’ of useful gas, of which 50-60% was 1dvay e o the Aopsa e ned 1 e o]
_-purafin,” The average H.: CO consumption ratio for
this peno‘d' was 1.26 corresponding -virtually to the
H:: CO ratio in the waler gas.” A-pressure of 20 atm;:
vas maintained throughout. ‘ I
2977. - [TVater-Gas Circnlation Test Over Iron < - 367; PB 70,159;-T
4 6 " . H 159 ;-TOM 2 -
FIAT Reel L5, July 25, 1942, frames - . o o mier ke '
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into the corresponding branched hydrocar
have the same qualities as the CCs hydr%%laﬁ"b
tained from the catalytic eracking. From th

is obtained by polymerization and distillation. qum'

2980. . [Properties of the Prima
From Thorium and Magnesium—Thoriuml'yCaPt:;m1

17, 1988, frames 452-456; PB 70,139 ; TOM Reol
Comparative survey of the results obtained from
examination of primary products from the above 2 .
Iysts whep applied in single furnaces and in fur,
under ord_max'y working plant conditions, respectivel;
The gasolines produced in the single furnace from M
Th catalysts differ in no. way from those obtaing
g{:&lgl plrénttopg.mtion. Any variations noted - the

conte: irrele-
olefin ntent of the gasoline hydrocarbons are irrele.

frames 536-543 ;' PB 70,159 ;. TOM - Reel 299.

) Addition of Acetylene in- tlie Liquid Phase Under

Catalyst.]

21-221; PB 70,159 ; TOM Reel 299

- ¢ ; > 209, phase, heptane was used as the base material. Tf

Test was carried ont with water-gas circulation in = - ascertad g Vuress rdrosenation 0by

‘ 'a‘ F e it a ﬁlumeut-ggr:i nc!.;s-e:ﬂ clf(lcgilysl? : ascertained that low-uressure hydrogenation of CO by

. The test” was run for 140 operating days.. From- theé -
values obtained it is plainly revealed that shortening
the operating time of the Fe catalyst -would produce

- the highest :\'ields of hard paraffins, The test justifies..”

- the conclusion that the Fe'catalyst can be effectively. -

. . used for 3 months if a double-tube furnace is employed. -
2978, = .~ [Influence of . Variable H:: CO;Ratio .-

in the Synthesis; Gas’ on the Medinm-Pressure’ Syn- -

#. thesis,] ~FIAT Reel L5, Mux. 20, 1942, frames 2

©.233; PB 70,150 ; TOM Reel 200. " - &7 "

for the production of unsaturated,O-containing com-

gous_conditions but with ithe addition of C.H. in the’

. :coustituents in.the gasolines thus.produced.” “.. . -
2983, — . "[Fischér-Tropseh:
AA-TT. Oet. 12,1045, frames 1
T Reel 281, 5 L : . RN
-Report is a comprehensive déscripfio_n, in both Ger-

* -Object of. this test was to determine whether, in the .-
medium ‘pressure synthesis, reactions: different from :
those . obtained under notmal operating conditions
would_result from a-constant change at regular inter-
vals of the H.: CO ratio in the synthesis gas. As'a
_ vesult, of ‘the tests, no disadvantages, which might have~ -~
- -been caused by the coustantly recurring change in the’
~proportional shiare of H:: CO from.1.73 to 2.23 in the
* synthesis gas at regular-6-hr. intervals, were observed. -
"The conversion was slightly increased by this change-
and resulted in a corresponding increase in the yield,
-The constant change in the H.: CC ratio does not allow
. 'a definite balance of reaction and thus prevents certain *
fatigue symptoms.. .7 . .. a0 . St
2979. ———. [Production. of . Aviation’ Gasoline] -~
?Jj%_}i;g)?ioée{?)gg 1\( , 1041, framgs_ 242-268; P]};V‘ : Catulytic 'Activity. I. Hydrogen Adsorption on Zine-
;! el 209, i i L CGhromium Catalysts. - Jour. Roy, Tech. Colk: (Glas
- Properties required in an aviation:gasoline are dis-" - gow). vol: 4, 1939, pp. 427~440; Chem. Abs.;
cussed; and the operating procedure for its productio! p. 5269. : I S
‘vf._rom the progucts of the Fischer-Tropsch synthesis is )
presented.. There are 2 principal groups of-substances
¢ -and -Cs- hyd
carbons. and those constitutents. boiling ubo‘\s'e :‘203

7 diagrams. The following operations are described:
'51’1}(1 recgoling; tghe synthesis plant, including desulfur-
izing of synthesis gas, H. produétion (CO conversion),
-and lO\_\‘-pl‘esSlll‘e and meglilxm—p1'955111‘e’synthesiS: con-
densation plantand operation; adsorption by active *H

‘paraflin pr,oductlpn",; the alkazid process for production
of CO. from residual as; lubricating-oil production;”

- ‘made of plant damage and time necessary to place the
separate units in operation. . . - .

Rura, R, Sece abs. 1284,

. adsorption was investigated. but results are inconclu-
olution, . dried at a -temperature below.110°% asd

ong'?;‘f&é
ucts a pure aliphatic aviation gasoline of mgﬁs © Drod.

"FIAT Reel L3, July 29, 1938, frames 11-23—4:'):1_1!"“?'1

There is a Qefinite relation between the boiling 4
..~ Acetylene and Ethylene.] FIAT Reel L-3, 1942 S

ther advantage is that the apparatus nsed in the normal
. ther S apps S 1o :
- pressure synthesis needs no alteration for this meghn;}g §
2982. . - [Hydrogenation of Carbon Monoxide by ;
Pressure.]  FIAT Reel L-3, Qét. T, 1941, frames 365~ -

In the tests carried out under pressure in the rl‘iquiyd .
-addition of C.H: in the lignid phase is not favorable

pounds.. .Comparative tésts carried:out under analo- :

‘gas phase show a. consideradblé decline of the. olefinie

Plant.] FIAT Reel -
33 3 QB 70,267;-TOM

. man ‘and Eugli‘s.h., of the Rubréhemie Fischer-Tropsch -
plant - and equipment, . with* flow sheets ‘and plant’ .

. Water-gas production, including feed-water purification

working” up-ind sStabilization' of . primary - products; .-

and Oxo synthesis with flow sheet.” Estimates are .

2084, Ruarorn, F.  Correlation ™ of - Adsorption and

33, 1939,
Relation between cdtalytie activity and déti\'ated -

ve, - Zn0.suspensions.were .mixed with,chromic_{‘dd_

- P!
The latter are cracked in a plant especiall: S
by Ruhrehemie, while the primarily 1:ox'oducszrec‘lmsvt;lope"l
¢hain unsaturated CeC; hydrocarbons are isomeaig{!t

to 10-40 mesh. Catalysts were reduced by
OH vapor in the presence of airfree N:.. The

k- inod of operation was to introduce into the cafalyst
5ip o known weight of catalyst, approximately 5 cc
tyolume. The whole system then was closed, the-

aratus evacuated, and the catalyst . temperature
Riiced to 500°. T then was admitted to atmospheric
EE cure level and left for 15 min.; after this, the gas
% removed again, and the catalyst was maintained
k-the lowest possible pressure for another 15 min,
B was then removed and the catalyst cooled to the
f-aired temperature. H, gas for test then was ad-
E.jited in 3 portions; this brought the pressure to
els of 250, 500, and 760 mm, of Hg, respectively.
or each addition, the adsorption was continued for
min. The quantities of gas adsorbed varied 0.5-2.0
By use of the method previously -outlined, a series

bor gdsorptions at 300°-500°, with 50° intervals was
>tde. Plotting the results shows the catalysts fall
kito 2 classes—Ifirst, those in which a definite type of
setivated adsorption appears 300°-350°,.and second,

ened

gome 50° higher. Use of these measurements in caleu-
Jiting heats of adsorption or of activation are disap-
sinting. The effect of CO on the mechanism -of ad-
I iorption is not known. E i

3985, — Correlation of Adsorption and Catalytic

rption on Zine-Chromidm Catalysts. Jour. Roy.:
Pech. - Coll. (Glasgow), vol. 4, 1940, pp.  643-649;
i Chem. Abs., vol. 34, 1940, Dp. 40714972 C
In

400° and the other ai 860°,.adsorption of CO on Zn-—
¢ catalyst decreased with increasing Zu content of

at.: Gei Zn
pproximate

1, then il;,passed}through a maximum. at
ly 85-8§ at. % Zn.

jrobtained only with catalysts up to.78
ffent. . In the decowposition of MeOH over Zn-Cr cat-
alyst at 360°, each of 2
'ii'd‘!maximum decomposition

ipproximately 65 at. %o Zu:.
tqual number of molecules of H:
on catalysts, both series, coutaining 60-67 at.

with catalyst. containing
- Since approximately an

9 Zn;

‘adsorbed in €xcess. )
ain why MeOH ‘deconiposition il not

of results with s
Tat. e'Zn. - ik . I
~ Rustso, X P._See abs. 849,
 Ruerxe, H.i Sec abs. 1402,
1bs. 1782, - .
“p.[Japan Plant.]
., vol. 14,1938, pp. S3-85:

%1932 at Fushun with an’ output of 100,000,000 1. per
ear, and another will be compieted in 1938 at Kyushu
¥ the Mitsui Mining Co. v vith an output of 30,000,000 1.
per yeary | o0 oo L4 oo
% Rvscn;xkn‘nd, E. Sce abs. 1955. S
72987. Rusmroy,J. H. Liquid Fuels From Natural Gas:
Am. Gas, Jour., vol 168, No: 3, 1945, p. 38, )
i Possibilities of producing
Figas are-outlined: —.There ave. enoungh_reserves of nat-
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 hr. unit, the low-pressure plants,

tfose in which a somewhat less definite change appears . -

ty. II Carbon Monoxide and Hydrogen Ad-

o series of experiments, one at.300°, 360°, and~ "

e catalyst until the eatalyst contained approximately - 2950
; - Adsorption: of Ha. -
tassed through a maximum at 60 at. % Zn in the first -
‘teries, but, in the second series of esperiments, the "
maximum was. not determined, because values were -
at. % Zn con- -

sevies of experiments showed -

and CO.are adsorbed .

which includes the catalyst composition ‘correspond- -
ing to greatest MeQH decomposition, reaction is pos- -
“greatest when the I and CO afe adsorbed in .-
ual molecular quintities and less when one of the

i Hywever, this does not.:
: T ( approach .-
Zero when adsorption‘of CO ecame zero in ohe series--

sult i catalyst containing ‘upproximatelyl N

-0l v, Kohlg
I In ‘an attempt to create” independence -frowi ‘im- . .of approximately $0.0725 per
iported: oil, a Fischer-Tropsch plant was completed in .

Tiquid fuels from natural

Pural gas. in the southwest United States and southern™

387

Qalifornia to support the operation of about 30 plants
devoted to the synthetie production of fuels for ap-

proximately 140 years. Their daily production would

be about 250,000 bbl.

: . See abs. 742, - -

2988, RUSHTON, J. H., AND.STEVENSON, E. P. Develop-
ments in Oxygen Produetion. Chem. Eng. Progress,
vol. 1, No. 2, 1947; Trans. Am. Inst. Chem. Hng.,
vol. 43, 1947, pp. 61-69; Chem. Abs., vol. 41, 1947;
p. 2213.

. Rushton and Stevenson review process considera-

tions, the low-pressure processes, the 1,000 cu. ft. per

the high-pressure
processes including the Keyes unit, the Le Rouget
process, and other. high-pressure plants; equipment
developments in terms of lightweight, high-speed re-

- ciprocating and rotary compressors, interchange and

fractionating equipment, columns and packing, and

the purification: of the gases from H:0 and CO-.

Rusov, M. T. See abs. 2913.

2989, RusseLL, R. P. Costs of Fischer-Tropsch Gaso-
fine.  Oil Gas Jour,, vol. 43, No. 27, 1944, p. 957 Am.
Gas Assoe. Monthly, vol. 26, 1944 pD. 8702 ;. Chem.
Abs., vol. 38,1944, p. 18610 T o
Figures given before Senate subcommittee on war

minerals. - The cost of gasoline from coal by hydro-

-menation ranges from $0.155 in large (30,000 bbl. per
day) plants to $0.226 in small (3,000-bbL.) units, using
coal at $2:75 per tom: The Fischer process:using coal

- mives zasoline for $0.192. per gal, with natural gas as,
- the ~charging stock, $0.088.
. is cavried out, this synthesis

Tt suitable- development
s will make: gasoline for |
“$0,048 per gal. or about equal that of petroleun gaso-
line. . ) IR e e s
-, Industrial Research and Its Importance
to the South. Advisory Council, Southern Research,
Inst. Rept:, 1946, 16 pp. - ' o
 Paper presented at the anfunal meeting, Birmingham,
Ala. In discussing the convetsion of natural gas and
coal into liquid fuels, it is remarked that the ‘reason -

. for placing so much emphasis on this field: of research. -

and development- basically is not. due to any fear
‘of tuture.oil shortage but:to the cost of finding and
producing oil. .. It has been stated that - the oil indus-

. tiy expects: to have as large proved reserves of crude - .
- oil in this eountry 20 yr. from .now. as-it bas today.. - .

It consequence of new. developments dewmbonstrited in
Jlarge-scale pilot-plant operations, eonversion. of nat-. .

;2 ural gas to gasoline alréady appears to be competitive

with production of gasoline from petroleun. . Largely
because of the additional plant facilities required, the = .
production cost of synthetic gayoline from- coal is today - -
slightly higher than-the cost of ansoliner from crude
oil. Fob éxample, a plant to, produce about 9,000 bbl.
aasoline per day from'c¢oidl. together  with:about 1,800
. hbl. of diesel fuel or gas oil, would cost about $42,000,-
000.- -Sale- of. the nearly 40.000.000 cu. ft: per day of
high-calorific-value gas.at about $0.25 per 1,000 cu. ft.
and allowance of suitable credit for the:diesel oil and
certain. chemicals produced would ‘wive.-dr
gasoling from' this plant. with coal at $2:
gal.;- this figure does
not ‘includé any return on' the added investment cost .
“of the plant.. Even with a faiv veturn on the greater
ihvestment, the average additional ¢ost ;of ‘synthetic
gasoline to the American motorist should not #xceed
%0,10 per day. These new advances in the production
of synthetic liquid fuels have been made possible by

the development of -fluid catalytic cracking. . (See abs. ° .
oe3ad) .o . ‘ =
2991, ——-. Petroleum --Industry.’ in:’ 1946." Chem.

Eng. News, vol. 23, 1947, pp. 86-87.
Survey of the trend in-petrolenm research and de- -
- ‘velopment;— Considerable.-notice is_given _to_the eco- -

final cost of
30 per tom, . -
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nomie possibilities ot‘ the ﬁev} develbpmenfs in this
country in the Fischer-Tropsch process as exemplified
by the Hydrocol process with some further intimations
of the process characteristics. :
2992, .
neer, vol. 183, 1947, pp. 490492, 508-509 ; Jour. Inst
Petrol., vol. 33, 1947, pp. 391—405; Petroléum v.ol. 10'
1947, pp. 151-154, 186-189, 194 , .
1947, pp. 706-709, 749-751.

- -Abridgment of the second Cadman Memorial Lecture. -
It discusses the problem of the upward trend in thé )

world demand for liquid fuels' and the development
of chemical methods for increasing the supply.p Two.
chief processes are discussed : Fluid catalytic cracking
and hydrocarbon synthesis. Comparative costs on the

basis of a 420,000-ton-per-day synthesis plant utilizing .

natural gas as raw-material at 3 d. per 100 cu. ft.

‘are 3.9 d. per imperial gal. for synthetic gasoline and .

5.7 d. for the same quality gasoline from a typical
crudg petroleum. Because og the added plang pcost:
. Tequired, the production cost- of synthetic. gasoline

from coal is slightly higher than the cost from crude

oil. Taking the same size plant as above and allowin,
suifable eredit for the gas and chemicals produceds:

- with _coal at 10 s. per tom, gusoline could be pr
A 10 s. per ! produced
at 6.5 d. per imperial gal., a figure only slightly higher .

than that for gasoline from crude oil.” The above es
. e esti-
mates are all based on Tnited States costs and prices,

RusseLL, W. W. See abs. 2335a.

carbons, . Jour, Am. Chem. Soc., vol.

) —y 54
2062854 ' ™% 1950, pp-

. Study was. made’of several types of Cu—activated,:”
. Co catalysts for:the synthesis of higher hydroearbons.

from CO: and H: at atmospheric pressure and in tem-

r pemt}lre range. 175°-300°. Catalysts countaining no = -
a]knh. produced no-liquid ‘hydrocirbons or only traces
but yieldeéd small amounts after suitable poisoning.
Alkalizing with K carbonate or. phosphate, was neces- "

o sary in ‘order to produce .catalysts active for liquid-

-~ Iydrocarbon synthesis and it appears that: thealkali ;
“can aet as a selective poison for CHi-forming catalyst
Small additions of Ce oxide$ to the alkalized *

_ centers.
--catalysts ‘were verjeffective in increasing synthesis’

. - life and.catalyst stability.
s containing eatalyst supported on a natitral Kieselguhr,
yroduced only CH;, when a -Hux-calcitied Kieselguhr

was substitu!:ed as'a support, a catalyst was obtained L‘}
,“,tlu;t: synthiesized nearly as much liquid hydrocarbons ‘-
as ‘'unsupported catalysts of -about ;the saie composi- .
© 2997, Ryax,; P, Synthol: Process:

2;)_3 The .optlmum“ synthesis’ temperature wa$ near
- 225°, but . it depended on- catalyst composition and

activity. ' Ralsing synthesis temperature some 23°~100°

.+ :for several - hours produced ' a selective poisoning of .~
catalyst hydrqgeuation centers, which caused a marked. .- -
-, -imerease in liquid hydroearbon formation: lpon re-' -
Sumption” of synthesis -at 'the . initial temperature.
' While the CO theoretically ‘available from-the water:

-gas reaction is in'all cases ample to‘account for all of

Vthe higher hydrocarbons formed, it is entirely-inade- '
q‘uate to account also for the amounts of CH, formed.
. (1_he maximum liquid hydrocarbon yield obtained was -
95 ml.- per.m.? of CO: passed and was gecompanied. by -

- 360 L. of gaseous hydrocarbons.- The apparett activa-
‘g‘;lll ;nelr‘gyior the overall synthesis was found to be’
- 23.1 keal. . i . .

2994, RUSSELL; W. W, AND Tayrog, H. S. Promoter
¥ Action -of Thorid-on Nickel Catalysts. ' Jour. Phys. "

Chem., vol. 29, 1925, pp. 1325-1341: .
. 01930, 3 ao 5 - 25-1341; Gh‘em.,Abs., vol.
= -~ Reaetion CO:-+4H,=CHA-2H;04s & surface reaction-

: sFrongly affected by the adsorbing power of the cata-
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Progress in Petroleum Research." Engi-

; Petrol. Times, vol. 51,

C i LUS: 3 oo .o Iysts.
2993, RUSSELE,” W." W, "AND’ Micter;: . H.  Catalytie “
Hydrogenation of Carbon Dioxide to Higher Hydro--

Although an alkalized, Ce- - P
- formgrlxthe ‘principal charging stock for phthalic an-
- hydride manufacture.- Possibilities dre: seen -and dis- " -

T .nmatural gas .are ve
. hydrocarbons.

lyst surface for the reactant. The activi .

asg catalyst, either supported or unsupporgd?gle al
the lower the temperature at which. the Ni was m"’ée“

_presumably because the number of highly 'cmsza.tu:-1 )
Ni atoms per vol. of catalyst is greater the lowe; et
femperature of reduction. Heating a catalyst r

the temperature at which it was reduced

tive adsorptive power. The
as promoter with supported Ni catalysts iz to
possible the existence of a greater number of Nj a|
of a highly unsaturated chaiacter per unit of catal
through the creation of ThO~Ni interfaces, Withy”
supported Ni eatalysts, ThO: may funetion ag prom N
(¢) by the creation of a more active surface throy
the above interface mechanism, (5) by an increg
in the extent of surface, inasmuch as the mom?t?
acts as a support, and (¢) by a favorable alteration. ﬁ§~
the ratio in which the reacting substances, and possibly
the products, are adsorbed. The activation of Ni b
. ~Th may be so extensive that the speed of reduction” s
CO: by H. to CH, is increased 10-fold.” This may
due:to'the increuse in surface area and the adsorpti
ability of this type of Ni catalyst. The counelusio)
‘are bused‘ on the results of both adsorption and rege.:
. tion-velocity . measurements on samples of promoted
and unpromoted, supported and unsupported Ni cata.

-2995; "varfanyonn, RW - Qi From'.
Colliery Eng., vol. 21, 19-4L, pp. 4042, S
Brief review of industrial progress in ‘hydro; enéltiol

of coal and Fischer synthesis for obtaining ogils. Inli

entering the coal-to-oil industry..

terial for Surfuace Coatings. Petvrol. Processing,
- 3,No. 1, 1048, pp, 21024, o Frocessing, vol

Varjous potentialities are presented -for obtaining
from both- gaseous- and: liquid hydrocarbens the inter-

mediates for. represéntative polyhydric alcohol-poly- -

‘- carboxylie acid .resins.. The preparation of phthalic
anhydride, intermediate for alkyd resins; firom o-xylene..

- secured by the aromatization of paraffinic naphthas -

is already, relieving an neute shortage of naphthalene,”

cussed for synthesizing drying or semidrying oil fatty
aqms from a synthetic petroleum oil produced by the
Fischer-Tropsch synthesis, Lo R

.0il_Gas Jour., vok -

43, No, 47, 1945, pp: 264, 267, 268 ; Nat: Petrol. News,

. vol. 37, No. 14, 1945,

Dp.-36, 38 ; Gas Age, vol.-95, No.

;\){QE;Sél_—%?,t‘lﬁftﬁﬁpg. 86-88 i Cohem. Inds., vol. 56, 19405‘,‘ -
: D. 183; Petrol. Refiner, vol. 24, No. 4, 1943, pp. 130~
.-136; Gas, vol. 21, No. 7 ’ e
. 89, 1945, D: 42181 - . . - .
©_Process as developed by the M. W. Keéllogg Co. Is. -
‘discussed from the point of view of its: economic pos-

sibility when operated in conjunction with a petroleum .

. refinery having available large reserves of natural gas -
and contiguous fo low-cost transportation facilities.

This’ process will produce’ motor gasoline, 75 clear :

octane CFR-M, for approximately §0.05 per gal., in-
cluding 10% de'preciation, from natﬁsz‘ul gas value'd at
$0.05 per 1,000 cu. ft. ‘It is calculated that such &

if combinéd with a chemical plant for manufacture o

;. hydrocarbons other than gasoline and of -oxygenat!

chemical compounds. Approximately 11,000 cu.. £E. of

quired 6 produce 1 bbL of-lquid

e
kY Py m
reduces its activity, because the increase in the xﬁ;ﬁﬁ“}g

Coal in Japan, -

formation is given on about, 15 companies that are -

2996. RUTHRUFF, R. F. Petroleum: Basic :Raw Mo

- 10, 1945, pp. 18-19, 54,-56;. Chem. Products; vol, 8, .

7, 1045, p. 30; Chem. Abs., vol..

‘plant would pay out in about 8 yr., and in_about 3 ¥y&. .

S

P08, Saparrzscukas, T., anp Haexiscm, C. [Syn-
*thesis of Formaldehyde and Acetone From Oxides
!'of Carbon and Hydrogen or Water Through Contact
gubstances.] Biochem. Ztschr., vol. 190, 1927, pp.
985-277; Chem. Abs,, voL 22, 1928, p. 1571 :
k-’ presence of demonstrable quantities of HCHO and
K700 in a mixture of CO and H., or CO: and H.0 at
9° in the presence of a great variety of contact sub-
ces (Ca:C, $i0,, kaolin, Fe, NaOH, wood charcoal,
itive C, ete.) is discussed. Data are presented im
bular form.
99, Saparier, P. Inversion of Reactions in Cata-
lysis. Chem. and Ind., vol. 46, 1927, pp. 681-683,
702-705 ; Chem: Abs., vol. 22, 1928, p. 1085. )
Ni catalysts generally are too active in the reduction
¢ water gas to MeOH, the reduction going right to the .
CH. stage. Metallic oxides lead to the formation of
Xprimary and secondary alcohols. The use of high pres-.
B cures stabilizes the MeOH and methyl aldehyde.
/3000, ‘SABATIER; P., anp Marnme,- A, [Catalytic De-
composition of Formic Acid.] Compt. rend., vol. 152;,
1011, pp. 1212~1215; Chem. Abs., ‘vol. 6, 1912, p. 619.
HCO-H vapors were passed over 0.5 m. of the cata-
Hyzer at the rate of about 0.27 gm. per min. The fol-
i iowing catalyzers. decompose the acid almost. exeli-
Fiively” into CO: and Hs: Pd sponge, action begins at
’:;110" and at 245° decomposition is virtually complete;
sponge, begins 120°,. completé 215°; reduced:Cu
produces -278 em:® gas per min. at 190°; Ni, 200 em.”
Yot 280° ; Cd, 325 ém.? at 280°; SnO begins:above 1507,
nd gives 172
‘and gives 192 em.’ gas at 230°. Ti0: and W:0; (blue)
jdecorapose the acid exclusively into CO and H.O above
4 170°. ‘The same. deéomposition is produced by SiO;,
0, AL:O; aud TO:, but at the same time CO: is formeé:
ithout Hs, indicating the decomposition of the acid
Zinto HCHO, CO:, and H:0; with ALO;, the gas at 235°
jeontains 6%. COs; with UO: at 230°, 14% CO:. . S
‘eatalyzers effect all 3 of the ‘above decompositions.
has, ThO: at 250° yields HCHO and a gas containing -
5% (by vol.) of CO, 153% of CO:; and 109 of H.; at
}3209 the % -of CO: increases to 45, and the condensed
liquid contains CH. (OMeé)s (owing to the formation of
£MeOH from HCO.H and HCHO) ; as the temperature
¥is raised, the amount of MeOH formed increases; and,
‘as the HCHO is then partly decomposed into CO and H, -
- the 9% of the latter increases and that of:CO. decreases.
7 At 375°, the gas contains only 35% of CO:, The blue
&Mo:O.—., Ca0, FeO, and Jena glass produce chiefly the
decomposition. into COx and vdinary white glass’ -
“brings about this decomposition-and that into CO and .
H.O to.about the same extent; the latter: is predomi- .
;mant, with' pulverized pumice, MgO, light wood char- '/
.coal; CrO;, V205 MnO, and BeO.. These facts-indicate -
% that the action.of the catalyzers-cannot consist simply

i

{% take place
+éinto play. - S P
3001. SaBATIER, P., AND SENDERENS, J. B. [Direct Hy-
drogenation of Oxides of Carbon in Presence of Vari-
ous Finely Divided Metals.] ~Compt. rend., vol..134,"
1902, pp. 689-691; Bull. soc. chim., vol. 29, III,.1903,
' D. 204; Jour. Chem. Soe., vol. §2, IT, 1902, p. 317.
¥ "Although €O ‘is converted complefely into CEL by.
-H: in the presence of finely divided Ni at 250°, at 280°
{4 another reaction becomes obvious, the:formation of
CO: and finely divided C.- Thus, at 280°,-CO and H: "
(1:3) .yield. a gaseous mixture, which consists of
¢ CO:, 10.5; OH, 67.9; Ha, 21.6% ;. whereas, when equal
:volumes of CO and H. (water gas) are used, 52.5%
CO0,,-39.8 CH,,.7.1.H:, and . 0.6.CO are formed. Co re-
embles. Ni in its action on mixtures of CO: and Ha - -

‘without them; their chemical nature comes °
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_oceur. CO begins to be reduced at 270°, but at 300°

,.3003..

€ ) - - Bull, so¢chim., vol. 29; No. 3, 1908, p. 204, -
.3 gas at 285°; Zn0 begins about 190° - -
" 930°-and increases rapidly to.349°, at which poin

3005,

' .of metals: in ‘a finely ‘divided condition' on various -
¢, ¢lasses. of organic- compounds. The- eatalytic action - .

" and H: has been investigated at different temperatures .

© CH.+H:0 begins at-180°-200° and proceeds rapidly -

<: plete and yields almos{ pure CH.. -The: action of Co
“in lowering the temperature of réactions, which would - ..

“ii .preparing the corresponding aldehydes and ketones.. .
3006, SaBEL, —. [Ten Years of Oxygen Gasification at

"‘and.the reaction.mechanism and the technical prin-

and on CO and H: but is less ‘energetic; the reduction
of CO; begins at 300° and is rapid at 360°-400°; no
formation of C or CO and no oxidation of the metal

the formation of CO. and O also is noticeable;. the
latter reaction plays a more prominent part the higher
the temperature and the greater the proportion of CO
in the mixture of this gas and H,, that is led over the
Co. Pt sponge and Pt black, Pd sponge and reduced
Fe do not bring about reduction of the oxides of C.” Re- -
duced Cu converts a mixture of H: and CO, into CO
and H,0 at 430°. '
3002, .. [New Synthesis of Methane.] Compt.
rend., vol. 134, 1902, pp. 514-516; Jouxr. Chem. Soc., g
 vol. 82, 1, 1902, p. 333. : C - - B
When a mixture of CO and H. (1:3 vol.) is passed -
over reduced Ni at 250°, the 2 gases ave converted com-
pletely into CH( and H:0.  CO: and H. react similarly
in the presence of reduced.Ni at a_somewhat higher
temperature yielding only CH: and H.O. :
{Synthesis of Varvieties of Petroleaum.-
" Contribution to the Theory of Formation of Natural -
Petroleum.] - Compt. rend,, vol. 134, 1902, pp. 1185-
1188 Jour. Soe. Chem. Ind. (Japan), vol. 21, 1902,
p. 853. . .
" When H. and C.H: are passed over. reduced Ni'below - . -
‘180° C.; the liquid ‘obtained consists almost entirely " . .-
of paraffin’ hydrocarbons. . E E B
3004, ‘[Decarbonization of Carbon Monoxide:] -~

* - Decomposition” of CO- in: presence -of Ni begins’ at

decomposition is complete. : . . - E
[General Methods of Hydrogenation and .~
of Molecular Reactions Based on' the Use of -Finely
Divided ~Metals. I II Molecular- Decomposition -
_and Condensations.]’ Jour, Chem. Soc., vol. 88,1905, .
I, pp. 333, 401; Ann. chim, phys., vok 4, No. §, 1905, [ -
“pp. 319-432, 433-488. .- .- TIPSR
- General- discussion of

the mechanism of the action. =

of Ni, Co, Pt, Pd,-Cu, and ‘Fe upon.mixstures:of CO*

and under a variety of conditions. . The results show -
" that, in ‘the case of the hydrogenation of CO in the -
- presenice of finely. divided Ni, the reaction CO+3 Ha==_.

" and. without eomplications at 230°-250°. . If care is -

" taken that the temperature of 250° is-not exceeded,’

~the NI is-not impaired and. retains. itg. activity over -
long periods of time. By maintaining-the volumetiric -
relations of CO : H.==1:'3, the reaction is-virtually com--

is similar- to that of Ni but requires- & higher tem-

" peratuve, ‘wheréas only negative results:are obtained " -
with Pt,-Pd, Cu, and Fe. It is‘fourd that the passage - <
of the vapors of primary and secondary alcohols over
‘heated finely divided,Cu is a convenient method of "

Leuna.] BIOS Final Rept. 199, 1945, 32 pp.; PB -

' 67,541 ; TOM Reel 227. . . . . -

*: Compréehensive coverage'of eSperimental and. oper- .
ating data from 192943 on the production of water Co

 gas in Winkler generators by O: gasification-of various .
.- type fuels.. The, development of the process is traced,

_ciples of O. gasification are discussed at:length. Fuels
or the process are analyzed and it is compared with

“the make-and-blow process:”- i
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3007. SamcaTNe, A. [Purification of  Synthesis discussed in detail with data and disgrams,

de liquid product obtained at-360 atm. was richer 3021, SaxponniNi, C. [Action of Acetylene on Car-
Gases.] Osterr. Chem.-Ztg., vol. 51, 1950, pp. 198- sheet for a N—H. synthesis gas is describeq,

A flow

o iy isobutanol than that at 100 atm., bat the ratio iso- bon Oxides.] Gazz, chim. ital,, vol. 57, 1927, p% 4817
201, 220-223, 242-244; Chem. Abs., vol. 45, 1951,  brief comparison of 4 methods for the product?oid&" : 'ti:nol: MeOH was not affected by the pressure. g%z; Bi‘le)ﬂﬂi_tglﬂghigléh V%"_g,s_%gg& pp. 162-163;
D. 4022, 7 synthesis gas is presented. ¢ e, Saxaay, P. K. [Obtaining Crude Nitrogen—Hy- €m. ADS., vol. 22, 1928, - iments
A lsanig mats gas fox weo n e P Tropk , S i QR e S gt Matbam ot Sollovige o sevier o e Mrainze, exporimen
synthesis, investigation was made of variouns purifica- 3011. SacHSSE, H., aNp Krenitz, H, [Themody.’ B jAmmonia.] Jour. Chem. Ind. (U. S. S. R.), vo;._(g, g’lz’ec O and C:H; in the presence of catalysts, the ob-
tion masses to remove the so-called condensates that - namics of Hydrocarbon Synthesis.] Ztschr. gl £1036, PD. 1459-1462; Chem. Abs,, vol. 31, 1?37' D ! ject oj‘t which is to aid in explaining the o'rigin of
passed the usual purifiers and were present in the gas trochem.; vol. 53, 1949, pp. 254257 ; Chem, Abs,, vol 'To separate coke gas at —160°, the optimum pres- higher hydrocarbons in -the. reduction of CO snd of i |
in a concentration of about 1 gm. per m’ The mode: 4, 1950, p. 2338. L3 fare is 100 atm. The gas phase then contains 94% g . :

of origin, the thermal stability, and the constituents

Summary and discussion of 15 yrs. of Tesearch oo
of the condensates are discussed.. The water-gas proc- reh o

d Nz, 2% CEL, and 4% CO and Oz 90% of the CO: by H.. The gaseous mixture was passed over the
an 2y 4y a
catalysts used in the synth

be obtained for synthesis catalyst at constant temperature and the compositions
can .

esis of hydroearb ing ing gases were compared.

ess of Koppers and Didier-Bubiag is described, and it CO: and H.. v Ons from . [Recovery of a Crude Nitrogen-Hydro. ¢ 1@ entermaAand 15;“ n"b" 1:4 comp:

13 shown that the amount and composition of the con- . SacHszE, W. See abs, 1649, n Mixture for Methanol and Ammonia Synthesis - s“f"’s' - B. See abs. a.L D. R v of
o (56 e beie Sl g o fhe process used Saves, H, axp Tavior, H.S. Heterogeney Fomperature und High Prevsmed . Premstok. oelter mio Sy Sabasn LD, Chem, wol.
Four purification masses were investigated: 1 A of Catalyst Surfaces for Chemisorption, I, M Temperature  and Highg%;els%l;e.] Abs., vol. 31, 42, No. 11, 1950, pp. 2277-22S7. . .
mixtare of Fe oxide and Na.COr—this mixture does [alie Nickel, See abs,33%. . L §ich3e7m., v;'li)is' 1987, pp- 6 e, A0 TOL S R:‘.:\'ie‘;’ of the 1;10re important commercial processes |
not remove. all organic S compounds: thiophenes es- 3012, Sace, B. 'H. Status of Thermodynamics j 11037, p Lhes Lo P et . ool i o : :
pecially passa}almogst ‘;naecomp%sgg'dahd glﬁr,;.fm-ming Petroleum Industry. . Ind. Eng. Chem., vol, 42%;;—1 esulting mixture, suitable: for synthesis use al)s)ye . for removing H.8 from synthesis gas made from coal.

hydrocarbons always occur in the-gas. (2) Active C— pp.631~-639 ;' Chem. Abs,; vol. 41, 1950, p. 5083, i3
complete removal of gum formers and H:S could be Status of experimental and derived thermodynamj
obtained and .the organic S content was down to 0.01L data for the pure light paraffin hydroearbons from CH,

Sm. per m.* synthesis gas. The method, however, was through decane, and for binary mixtures of these hy.
objectionable beeanse the active G must be regenerated

ins 18, : and T4.5% Ha. Foctors that differentiate synthesis gas-purification
j PO 0 atm., c'o n]tiam; S,ﬁ)% ;413 24;5 - from other gas-purification problems Care discussed.
;. Sawoy, K. See S ’ g The relation between S content of the coal used for
Y0is: Saivr, G. [Syuthetic Fatty Acids From Parat- synthesis-gas production and the cost of synthesis-gas

ce of KMnO,, was applied on a large seale in f}e -
bimany for the purpose of working up the gatsch residue . -

a bons, 1l as f b .- fn]  Riv. combustibi)l{i)éqvol. 2, 1948, pp. 221-230; purification is explored by cost estimates for gas puri-
I rocarvons, as well as for some binary mixtures of - . Fuel Abs., 1949, abs, 2032, fication and 'S recovery. - These estimates are not to
with a loss of absorption power after each regenera- . normal G to C: hydrocarbons with the nonhydr_ocarboxi : ’Fuidatiobn with ’nir or air-O., generally. in the pres- be C(l)usidered Drecise (ﬁ‘ final but have been prepared “
- tion. (3) Granular coke from brown coal—this cheap components, CO: H.S, Ni, and H:0 is reviewed, 274 0x 8

material almost equaled active C in purification power, refs. .. i

as a basis for discussion and future revised cost _esti-:
but the ‘service time was very short, so thdt replace-""

X mates of a more -accurate nature.
Secabs. 626, T /

. N A At i o ffrom the Fischer-Tropsch synthesis and:low-femper-  ggoq’ ANDS; A, E., WAINWRIGHT, H, W, Axp EGLESON, R
men(tls W; lekofsfen‘ neb?esmry. '1(4) it lok? of finely . - :3013. - SARASRABUDHEY, R. H., axp EALYaANASUNDARAY, K frollx-xecm‘bonization and producing useful products and OG. G? Organic Sulfur in Synthesis Gas—Occurrence, -
. g‘l’.w e’sh fIQ € "O(in trg‘fyn coal to the synthesis gas— =" & Interaction of Carbon Monoxide and Hydroger gtificial “fatty acids. - The .methods are- described Determination, and Removal, Proc. Am. Gas ASsoc., v
1S Pt grgve Satts: act})ﬁ.gxnd economieal. With In Silent Discharge: Production of Formaidehyde,. " brlefly. ‘The lower fractions, C~Cy, were used as plas- 1950, pp. 564-602 ; Bureau of Mines Rept. of Investi. S
a-gas ox:—ot_ °°'1g01m' per hr. the conde:ll)sates .“f"ih'j Proe. Indian Aead. Sei., vol. 274, No. 5, 1948, pp. 366 eizers, the medium fractions; Cu—Cis, for soaps, and _. - gations4699;1950; SLpp e e
;lelfxzx\l-g%nb? :iggi:gﬂo g'xxllll ggfvﬁ?r‘edc‘;)l:'lcﬂvnecoefﬁtlcloeki‘ + 37k Chem. Abs, vol. 43, 194, DAZE2 o e ithe higher range, C."_C“' for lubricants. 4 p ortion Progress report on the determination and removal i
©per m? of ‘gas, washed out after a contact time of Beport of. work dealing with the production of [0 the Cy-Cis fraction was used for manutacturmgrr - of organic S from synthesis gas-with some calculations = -
2-3:.sec. ' The H.S must.be oxidized first by ‘adding. .’ formadehyde by interaction of CO.and He. {n silent dis- sHiiglycerides-to-make up-the shortage of natural fg% "7 as to the cost of § removal on a_commercial -basfs.
T 71% air .and them removed The absorption temper. . chatge at 500 cyeles per see. The absolute- ield ‘of- ¢These. artificial ‘triglycerides’ with odd ?;ll.ml‘[?el‘tof - Laboratory studies were made of several known meth-
-ature should .not be higher than. 30° if complete ab. | . formaldehyde 'was highest. with An - approximately . . @iitoms were resarded as very suitable ingredients for- ods for the determination of orgunic § and details and
sorption is'desived. Finally the method was tested.. SQuimolecular mikture of .the Lconstituent gases. An - §.ithe diet of diabetics as they are converted. to p.f?mm‘lﬁc - modifieations. of -the methods-are presented. 'Among
“in a larse-capacity water-gus “plant by using the'  ©X€ess of either COor Hy appeared to affeet the yield id and, fnally, to CO= and H:O and do not raise the the methods investigated were the following: Referce
bidier-BxlT)id*"pl'ocess Thebconditions here wex?e ‘Lot adversely. A decrease in yield was obtained at higher - gcetone content of the blood above the limit of tqlerapce method, Institute of Gas Technolozy burnsr Lathn a,
so favorable as in the pilot plant. The gas had a pow-~  Fates of eirculation of the gases. o 28 the natural triglycerides do. - o Rogers. and Buldaste method. Betz-Hellige tur-
dered coke content of ‘only 1-2 gm. per m?, the temp..  3014. Sarrd, S.  Saturation Value. of Magnetization of = See abs. 2560.- R . = bidimetric. method, Lusby's Pt spiral method,; Huffs :
.. -.Was' 50°~60°, and the contact time 1 sec, Even under -- . Cementite.-. Sci, Repts. Toboku Imp. Univ., vol 9, Sarzer, F. See abs. 938.0 - . B catalytic method, and the activated C method.  In gen-" o
- these conditions the condensates concentration dropped. ' 4" 1920, pp. 319-322; Proc. Phys. Math. Soc. Japan, - :3019. Savsover, K. :Reduction - Equilibria of Iron . - eral, purifieation was found effective down to less than - -
fml(lll‘l:o—tl-ﬁ gm. Dei‘ m[;’ to 0-2~0.".i’» gmt'h Thlfsehresidlial" & VOEGZO‘NOMS' 1920, p. 91; Chewm. Abs.,"vol. 13, 1921, s Oxides. - L. Measurements of thé Equilibria of Reac- .01 grain of total § per 100 cu. ft: of purified -gas. .
|7 condensates can only be removed ‘with.a igher coke: - .- 1650. N SR o S A : :

i

N Tniv sar | ST itative cos imates of total joval in'a hypo- - .
.- B¢l Reépts. Tohdku Imp: Univ.; sér. A.vol. 1, Tentative, cost estimates of total § removal N
 fust content, & longer contact tioe, and lower. absorp ; m. < vol, 45, 1051, p, 6020.."  thetical plant indieate that costs would-decrease from = .
’ N et e o Chem. Abs., vol. 45, 1951, p. .. a figure of about $0.01 per 1.000 cu. ‘ft., when'the - -
-.coal § content is 1%, to a cost.of about $0.006-per.: - S
FeO (in w 1,000 cu. ft,:when the S contexlllt of t(i\?: coal li]s 8%. . - - o
fistte)—2 T in wiisk These costs are predicated on the. conditions that re:
B0 L lretl,t,?‘)_5301;e?hélﬁc‘gi“{sm:);'Er govered § is credited at $13.00 per ton, less costs for: .
] eOOZthI;‘qéfgfix:o‘x\‘-?isg:e at several O: concentrations conversion of H:S to elemyent&u S and af o plaat capac- -
d temperatures.. Other thérmodynamic calculations- . . ity of 336,000,000 cur. £t perday.: .. L
were made for the various equilibria’in wiisti . 3024, Séxbs,;é.v E., WAIN\VMG;;I:, H..Wi,.axD Son.\tmr,g“
; : [Cheniic:if-ffraiisformntion £-Meth- " L. D./7 Purification of Synthesis Gas Produced From

In lor . Cenientite was electrolytica lated from: a steel.:
tion temperature.® ST U -containing. 158% C and pressed into the form of a . -
- 3008. SACHANEN, A. N. "Conversion of Petroleum, . -erlindrical ;rod:," The density p-was: 135,  The in-
Reinlold . Publishing Corp,, New.York, 2d ed., chap. " tensity of magnetization: was measured in the field of
2, 1948, pp.-172-181, i L - aDu Bpis electromagnet. The wagnetization reached .
Fischer-Tropseh synthesis process and a modification. .. S2turation in a field of over 10,000 gausses, the. valve:
of it, the. Hydrocol process, aré briefly swmmarized.. . tound being s=7I/p=135 C. G, &, mmits. Measurements .
- The effect: of certain operating variables upon the syn. .~ - also were made on white cast Fe containing 3.75% C. :
. thesis process; GO : Hy ratio, catalysts, temperatare, - From. thie knowi proportion. of ferrite and cementite .
;-pressure,  space veldeity, and method of operation’ s and from the measured saturation value of the specl- ',
diseussed.” oo TR TR T EREEAOM, .men, the saturation valie of cementite was. caloulated .

’ See abs. 3154, - E . to be I=055 or o=I/p=135, which is the same value - -
S Rt M : . as was found directly. The same measurements were :
-3009. Sacws, A. P Pl:oductmn._)gf Synthetic Liquid * made for. the double carbides of Fe and W and Fe and _ ]

-Fuels. Combistion, vol. 13, 1925, pp.-355-360.. «Cr and for: Z number of. different steels; the results

. Brief -discussion of the Badische MeOH process,,the - are given graphically, g s o )
" Fischer synthol process, and the Bergius process, with < )

comments on the work of Fierz-David :along the lines

: ol 1930, b5, S0-08 + Pulverized: Coal. . Ind. Eng, Chem., vol. 40, 1948, pp. .
T vl B, 3050, g vol 66, 1030, pp. 80-95; Chem. bs, - - g N e, b VoL B, 1045,5.4330. - 0
nieal and Cmie o . s .- Production -of synthesis gas directly from coal, n- -~ - ST
&e%l}ngg‘:;gtdoeﬁ%%?:ln lfcugiltégoéef%l;;{ligxl l;;fe(gll(l)lgs - stead'of using coke as generator fuel, presents new um} B S
‘ teveloped at the Kaiser Wilhelm Institut fitr Iéohtlgxi‘-ﬁ [ freater tz;ﬁif:;fllgf it mplon “s'i;};ﬂg;gﬁgtrlggset’s ‘
PR N " ] oS3 E d Dy - .
o . See abs, 1897, 1898, 1895, . .. o yd dxts‘li:;xessseg;r Ic’;t‘;‘fféféogyﬁﬁggeg,ms ether With special ;“efﬁi‘ence to .ggs,léigdi dlé:gtlylf;}()ﬁ?ng;; y
* - of the Bergius process, - - . T ) 3015. Saxats, T.., [Bifect of Pressure on the Catalytic ;- ] £ economic importance to-the welfare of - 'W“z,ggat?g;;n fotr Is«‘i'sgggre.l’_rrg;scll’fesynthesig gas, Soma
. (e e . Reaection Between Hydrogen and Carbon Monoxide,] ermany; - 1. The thermal conversion of CEH into . speci 2 rifiontion processes that siny e -
o SacHS, G Sée abs. 2013, 2014, i . Bev. Phys, Chem. Japan, vol. 19,1945, pp. 50-66;. "~ Fibenzor wuii ts homologs 1,000°-1;100°, -2, Conversion  of the establtlsg?d purification processes U . e
3010. SacHssE, H. [Chemical  Processing ‘of Coking .~ . Chem. Abs,, voL 45, 1951, p. 368L .. o f CH, into C-H. by meaxs of electric discharges at low used to meet these sp C y

‘Gas.]  Chemie-Ing. Tech., vol- 21, 1949, pp. 1-6; .. " ‘Synthesis of MeOX WAt o catalyst prepared from §'ifressure and polymerization of the C:H: to benzol over- - -methods iy b% pse(lllé%ig:ﬁli;vtlglﬂ;hgeeg&?:gel‘{
Chem. Abs., Vol 43, 1949, p. 3,595. - S Cr0s and Zn0 was studied at 330°—100° ipn the pressure ‘JHActive C or silica gel at 650°-700°. * 3. - The first step !°Wﬂfg“°§r‘}§r£ ‘;’,’1‘2 © };?I:ﬁo"mphy of 92'refs. :
Conversion of coking gas to CO-and H, by means of - range 100-300 atm. The content of MeOH in the crude -~ 388 in 2, then-the hydrogenation and condensation of ~ in thep ¢ BAS s M A, Warswricre : =
~ partial combustion of the main portion of CH. and. . " liquid product increased with pressure. A catalyst - the C.H, in gasoline and homologs over Fe, Cu, Ni, and 3025. Sanps,” A. E., GRAFINS, R txim P S
7. GHy with O: (not air) and subsequent catalytic con-. - prepared from K.Cr:0r, Zn0, and KOH was used for 8lkali-mived catalysts at about 250°. e - H. W., AND WILsON, M. W.- - Determination of .
-2 version of the remaining hydrocarboné‘wi‘th H.0 is-- o

_ the synthesis of. isobutanol from H. and CO. The g Saxprorp, F. - Sec abs. 1386. .

" Concentrations of Hydrogen Sulfide

n Gas by .the
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: Methylene-Blue Method. Bureau of Mines Rept. of mulas derived from them. A further confirmation 4
Investigations 4547, 1949, 19 pp. :

Colorimetric method has beem developed for deter- stants of adsorption are related in the same

I
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2 O : ’ . P >
n.synthetic Ammonia Catalyst. Current Sci., vol. 3033.' S.—l_WAl(URA, H . lDlSSO_C!athﬂ' of Carbon Mon-
; 930, D. 313; Chem. Abs,, vol. 45, 1951, p. 9,993. oxide in Contact With Various Kinds of Iron Ore.]
s P A

haps is to be found in the fact that oo Ded g Kk
r e at the velocity 1 Tetsu-to-Hagaxe, vol. 22, 1936, pp. 121-126; Japan.

Con ; ! )
mining traces of H.S in synthesis gas used in the  are the dipolar moments and diffusion consta.ng?y s C volum%trlct “’leih"tzdfgree’s]ﬁﬂégrzgfs %ii%‘nga?i Jour. Eng., vol. 16, p. 122; Chem. Abs., vol. 33,.1939,
Fischer-Tropsch process. The maximum concentra- IS, inversely to the square roots of the molecn]af prases by solids & e% ron @ FeK:0-ALO,-TiO: D. 4500. . . £ b
tion of § that can be tolerated to avoid poisoning of - weights of the individual gases. The conclusions tpy G the 2dsOrDtion OF s TN pressures 15-50 atm. Sawamura made experiments on 2 important be-
the eatalyst is 0.1 grain per 100 ¢u. ft.” The method  may be drawxn from these facts with respect to tny gealyst at te‘:‘,lp'."i - tvpes of activated adsorption  haviors of CO in contact with various kinds of Fe orle
is applicable not only to syntheiic mixtures of CO-H, catalytic synthesis of MeOH and comparisons of vap.- 1 B: studied. 2 dist nc_thyp masimum at about 150°, in a more rigid manner than was done in the experi-
but to coke-oven gas, carburetted water gas, and blue ous catalysts will be published in a forthcoming py g, were found, 1 wi m‘;t about 300°. The results . ments hitkerto published, namely : (1) The dxsso;:g:a
water gns. DMercoptans, CS, and thiophene do mot 3027, SamTomr, @., aNp Faxo, U. [Adsorption of iy other with 2 maoxnix?u of adsorption on the chem- tion velocity of CO at 450°; (2) effect of C depos i
interfere with H.S determination. The preferred ab- drogen, Carbon Dioxide, and Methanol on o ¢ate the superposition _ {n Fe ore owing to the dissociation of CO ugon the
sorbent for H.S is 2% zinc acetate solution. H,S is de- | Oxide.] 'Gazz. chim, ital,, vol. 67, 1937, pp. 6’21‘3; ion of the He. _ a distntegration of Fe ore. For this purpose, 13 k teg
termined by the photoelectric or spectrophotometric Chem. Zentralb., 1937, IT, p. 944; Chem, Abs,. v ok pr __ Adsorption of Nitrogen at Blevated - ;¢ origing] ore, besides 5 agglomerated and 1 roasm
measurement of the quantity of Hght absorbed by solu- 1937, p. 6077. ) ’ ’ ' V0L 8L, o ossures on a Promoted Iron Sy_ntheticu&x.nmoma ore, were taken as sampies. ‘Fc’)r measuring the dis-
tions of methylene blue produced by the reaction of Work is tension, w - et atalyst. Current Sei, vol. 19, 1950, p. 343; Chem. - o ation velocity of CO, Honda's thermopalnnce was

_H.S with p-aminodimethylaniline sulfate. Absorption or: an extension, with an improved apparatdy’ vol. 43, 1951, p. 7406. used. Disintegration of Fe ore heated in CO takes

measurements are inade with a Klett-Summmerson pho-
toelectric colorimeter, employing a No. 66 fllter, an(%

with a Beckman spectrophotometer at 2 wavelength o - WeT!
745 mp.  As little as 0.001 grain of S per 100 cu. ft,can  LBeZnO wasprepared by thermal dissociation of smi
be detected by means of this test, when the volume of

gas sample is 1 cu. ff.

lysts.

When the gas contalns 0.05 < 3 - .

grain of S as H.S, only 1 per 10 ca. ft. of gas is required, viations from this law, as a result of chemical sorptgé'ﬁ
“and the result is obtained in less than 30 min.

. ‘3025&. Sapper, W. Polymerization of Ga.seous_ Olefins

to Gns"}éf&fi{dﬁ%ﬁig’gﬁi Zf‘igé‘ﬂsgg"%%_‘%%?; gzﬁ‘: longer than: for H, and CO, and this fact is sho

‘of the experiments of Natta and Casazza. (abs. ‘ ADS VO 29 " : s N. on . . owing to the G deposited in it.
The adsorption isotherms of ‘Hi, CO, CO:, (’and 1%18 5 égsm-ptwn isotherms wete determined for T 0B S5 place e L e asured ‘

° 7 ? D O.TiO. citalyst at-7 temperatures 50°—  This expansion was measured by a special dilatometer,
on ZnO at 02, 36°, 76°, 106°, and 120° were measy anéligfs??& u]c.at'lzlsol-ption at lower pressures .. ‘the so-called ga‘s-dilatometer devised by St%wamurr:;:
sonite. Adsorption of H. and CO followed el 3. a0d 30 atm.) eshibits only 2 maxima at 150° and No definite relation could be fO};nd b:éwafg co’el te;}:,eof
Langmuir law, but that of CO: and o ehosely the 20, espectively ; however, at 50 atm., 3 maXima are . mental results and the porosity & s found, how-

g law, CO: and MeOH showed g, B Qbsé;: ved, 100°, 200°, and 300°. For an adsorption of Fe having 2 valences in Fe ore. It was found,
3 = .

X 3 i inti locity of CO is greater

u i i » % 0.15 ce. per gm, at 20 atm., a value 9f 23 keal. ever, t;hat the dlSS.OCID.thD ve g C
gifogso Bfangtxfn?z)llgxacry gondensat{on of MeOH. The De-, '°°E?A1i3e3 foli"thz isobaric heat of adsorption. .+ when.in cont,act with h?matlte or limonite than ‘fzhen.
p e of the adsorbed molecules were de. i3, 0’ in contact with magnetite, and that hematite or limo

termined. The periods for CO: and MeOH wer B 530a. Mixed Adsorption of Hydrogen and
® hown m%%:rogen at Elevated Pressures on a Promoted-Iron

nite in CO is liable to disintegrate more easily than
-Ammonio Catalyst. Current Sci,, vol. 20, -~ - magnetite. -

o be related to the character of their:adsorption i ynthetic

., Inst, E)etrol.,a vol. 85, 1952, p. 3+ A; Chem. Abs., vol. therms, - The thermal coefficients were not lineay 51,.pp. 15-16; Chem.  Abs., vol. 43, 1051, - 10018. 3034, Saxers, R. R. _)fqturalf;sGRgS?\t;zglcl ;MI;[SW{\?;' :
-, 46,1952, . 1238. - : : oo functions ; this indieates that the centers of adsorption F . 40 FeK.0-ALO-TiO: catalyst was used. The in- gortg}gci;ﬁd Po:igaxlxt;es. A, a8 25 T
.- Gaseous olefins and corresponding paraffins are . aetivity at different temperatures have different pot '?ividml adsorption of H. and N: from a 3:1 mixture vol. 26, 2 Do=sle cocarbons from cot= .~ -
- found in cracked gases, in primary and.cracked prod- - tials, The caleulated heats of adsorption aerce as N ietermined on the.same catalyst at 30°-350° and " After the recovery of liquid hydrocarbons &

“-uets of the Fischer-Tropsch-synthesis, and in primary- - the experiniental values-of Taylor and Sickman' (ab; % g

products - of the Hydrocol process, the Cy—C; fraction :

3 total gas pressure up to 50-atm. Adsorption of _. densate wells, these gas wells become . reservoir of ..

; A . - 3 . . g i ss-for the-utiliza---.
c h - 3342). The heat of -adsorption- of MeGH equals the isture increased regularly ‘with. its. dry gas, and research is now i progress for ¢ :
of which consists lmost completely of olefins. Poly.  heat of condensation; this confirms the. concept of arl:fil:'.g;I nprt;?su?:; "ot all the. temperatures studied, © tign of this gas as a source of liquid hydrocarbons by
: -merization processes embodying phosphoric and sul-' . capillary condensation,” The kinetics of adsorption of, D ereas that of N exhibited this regularity only at - the Fischer-Tropseh process. .. - . L
. furie acid catalysts.with low temperature and pressure - ° H. cun be derived from the equation of Langmuir. CO - 48 e hizhest temperature, ' In practically every case the 3085. ‘SCARLOTT,- C. -A." Bright New Future.of Coal. .
ggfw“segliglg‘g’c";{flfl‘!‘fe‘l‘i;’;‘éﬁ;f b gl“e%"l}:geggsyedsf%?ng and COx' show deviations proportionnl fo the square. dsorption of EL: at a given partial pressure from, the’ Westinghouse Eng., vol. 7, 1047, pp. 143-149. :
ons. . La » 17 om- - ‘yoots.-of their molecular weights, and D 12 ‘a5, oonsidera ig that from. the Barinee hf informALic N g sources.on.
bined ‘with procedures such ns thermal cracking, = rates of diffusion in. the poris ot the zgltz;t&gt.to'rtg: Jppisture was. considerably higher than thak Review of information taken from Many sour

- Fischer-Tropsch, and the Carburol Kogasin-cracking
“process, give inirked improvement in gasoline yields,
. since about 80% of the charge is convertible to high-
_¢ectane number product.

Lees 25 as at an equivalent pressure. Similarly, escept Geassine of coal to produce liquid fuel. -The-ar-
:kmet'zcs of adsorption of MeOH can be derived by ’“‘§0§3sa?1§1 300‘51, N: adsorption was increased in the ?il(ﬁéngffg;;g;san‘{gafuel1reser\'es,' gas - synthesis by
‘dividing ‘the phenomenon into 2 phases, an instanta: B Srecence of Ha. At when the partial pressure of Fischer-Tropsch process, coal hydrogenation, high- and
. ‘neous phase and an-esponential phase. - ~: - - % exceeded T atm.,the ratio of the respective incre- low-temperiture coke ‘making, underground zasifica-

Mechanism. -of - reactions, .-

e T

&

T effec f » " .3028."SaxToRy, G., axp Newrrr, D. M. Influence of - J§8sments of N: and Hs adsorption varied successively from . Cof conl, and the factors affecting coal conversion, -
. le]l{fle:t:lgg x;réeizgae glnst‘l!steg?;rg;:&iﬁihéggﬁg lc(ylfu EJSOI:fe .. 'Pressure Upon the Water-Gas and Other Equilibria, ; Fi N:1H, through 1 N: 2 H, to ﬁnal}g 1 N f:‘S'H-"t'Tx?ei‘é * fheluding costs and ecoriomic possibilities:’ = o
“ discussed:’ The followi"nfr‘avera"e,yiel?ls were obtained . - .1nst. Gas Eng., Copyright Pub. 222-92, 21 pp:; Gas observations suggested the sugceaane orma lo~f'1ce 3036 . [Future for Coal] Rev: quim. ind,,
" on polymerization plant 4t 30-300 atw. with Fischer. . <. vorld; vol. 111, 1939, pp. 144157 Gas Jour., vol. 229, H-, -NH:, and NHa complexes:on the active suris Yol 18, No: 212, 1949, pp: 16-19 ', British Abs., 1950,
“Tropsch. olefins as feed: 20 polymer. gasoline, 6256 . 1940, ‘pp. 32, 813 Chen: Absy vol. 34, 1940, p. 5337. P the eatalyst. <0 ot e e iR s ‘B,"I, . 82T R o . B
/. propane butane, 5% polymers b. >>200° and 4% gases. . -..- Effect- of pressure upon the equilibrium coustants SASTRY, S. L. 'Seeabs. 1185, -. .~ 7~ o Ficeount of the Fischer-Tropsch process for making.: ..
# Polymer.gasoline was Llended vith Fischer-Tropsch - . 'of reversible gas reactions is. disecussed. At high' Saro, K. -See abs. 12. g ‘. synthetic fuels,and .of the Bergius hrdrogenation.
¢ ‘primary gasoline;-propane-butane- fraction -was used.. =/ pressures,.the partial pressuré: of u- reactant gas is- : IR wo [Ir I;‘Carbidé"]"h\'eue’ “Gies- process, -the steps of-the processes being -shown in
o _partly as-motor fuel and partly fractionated, propane . -not a-true measure of its active mass, hence; even in- 3031. SAUERLAND, W. ‘i[ flto 1. 1949, pp. 48—44; Chem. :  diagrams. Brief note on thie possibilities of the under-
- " being sold for domestic use, while butane was used as- . gaseous. systems. in which reaction. takes place.with serei} Techl-Wiss. Beihe! o y PRyt R “ground gasification of coal. . co
running-in  fuel for aircraft engines. High-boiling .~ no change in.density, the value of equilibrium constant Abs., vol. 44, 1050, p. 5242 -~ e : ST L

"' “polymers were added to Kogasin Diesel fuel, while the - K, shows a_drift with progressive changes in the total -
- gases were used for heating. ' Differences. ave.noted:

3037.. SCHAARSCHMIDT, Ai, AND MaroEry M. ", [Synthe- ;..

Relations among beat of reaction, reuction *4eroty, “tic Benzine From Water Gas.] Brennustoff-Chem.,:

.. pressure.- Experimental data for the water-gas reac- action.work, and equilibrinm constant ave indicated

, : , e Benzing Mo . Absi, vol. 27, 1933,
_betweenthe polymerization of naturally occurring iso-. ... tion over a’pressure rangé of 100 atm.-are given. By~ .JE5for the reaction 3Fe{-C=Fe:C. Up to 6 °, the reac- ) ‘°l;, 13, 1932, pp. 4]?«-‘—%13 i Chem ébs’ Ok T
" Cs olefins and that of straight-chain synthetic Fischer- - replacing partial pressures by equilibrium pressures, “Wition does mot' procéed spontaneously. .. Although.the . . P 20175~ o e hatic portion of synthet-

" Tropsch olefins. - e " ".a true constant independent of total pressure is ob- FHiariving force of the resction increases with increasing ' . . Heptane fraction of the f%p an?{«po:ot:ess‘ hay; been -
- 'SARKER, J. tained. ” Compressibility and other derived physical’ ’»gf_itempemtui'e. the equilibrium in this range remains on - ¢ penzine by the Fischer-Tropsch p S :

. an activated adsorption and.in paxt to diffusion within

. * the eatalyst.
- 430° than at room temperature, because at 430° chemi- -
.. cal sorption is no longer possible and because diffusion’ - y
is less -than for-the lighter gases. Mathematical as-
- sumptions made .in -analyzing the phenomena -were
verified by the fact that the eéxperimental results could
~be-recalculated-in-a-satisfactory-manner-wit

. 3026, SarTonT,

.properties of reversible gaseous systems are discussed e side 3Fe+C. Numerical values for- the reaction. found, with-20 mol. % SbCls at 0°, to--consist of 14

Monoside, and Carbon Dioxide on Zine Oxide at the - -and illustrated by references to the variation of st  Eitheat, entropy, work, and’ equilibrium .constant are * R,CH-type hydrocarbons and % N or g_\faterna?y hy-

Temperature of Synthesis of Methyl Alecohol.] Gazz. capacity ‘with pressure. . ) o o
. chim, ital, vol. 67,1937, pp; 98-104; Chem. Zentralb., 3029, SasTri, M. V. C. "Theory of the Fischer-Tropsch
.1+ 1937, I, p. 944; Chem Abs., voL 31 : 3
“ ' Adsorption of H. and CO on ZnO

_than at 0°~120°.. This fact is attributable in part to

v 100° intervals for .the temperature.Tange . drvoearboms.” i = " : - ) .
'300?:9(%:«’ K e RGN, 3038. ScEADE, H, A.,»ForaN, E, AND Ar_pn{pn. R. Cl
3032. SAUVAGEOT, — [Delu&ed Solution and the Pre-. . . TFischer-Tropsch. Process. Nat. Petrol.” News, vol.

937, p. 60TT. , -

! % 'Synthesis, |Current Sei, vol.” 16, 1947, pp. 45 ischer L ropsC . ot CIOS Rept, VI-22, X-18,
greater at 430° . British Abs,, 1945, B, Lpos v mature Precipitation of Cementite in Butectoid and - - ?\’:‘i‘gok %’15195.18’441,"21;9;3-: gB 731 l}r OM Trasl 199
> Review-of the theory of the formation of'a c%rl{il‘li: Hypereutectoid Cdrbon Steel:] ]'Jcomplt: 11'_611{15;1Y01- | Ghem; Abs., vol. 40; 1046, p. T365. }

CO: is adsorbed to o smaller extent at = - e v Its limited reQuction to Jong CF. Cha the 113, 1921’,“‘ 29'—300' Chem, Abs, Yo <10, BEL R . Further extract from a studyof the Hartes plant in

- stressing the importance of the chemisorbed H:.in the
disruptive reduction of these chains. to molecules 0

:".}1‘813{ - tul ary for 'com:plete solution of  Framee. The pm%n?&liﬁ{;y;&fe%&ﬁ%g E,g’; ?ag’q‘%‘%
ecessar, v, . e [
mZﬁlggais“;%t lzlilwnys groportional to the C content %‘?ds%c,tsc%e. g ; N: and-CH,, 5%) produced from high-
ut depends to-a considerable extent-on the initlal tompetature Colie in- water-gas generators of conven-
condition of the FesC. - s . ‘fional design was passed over a catalyst.of FeO at

- SaWaD4, Y.--See-abs. 1893, 1894, 83314. - 500° with steam, giving a product riclr .in H; and COx
e o T T T T .

.. ‘appropriate length. . B K

‘. Seeabs.1192,1193,1193a, 1194, '

3029a. Sastry, M. V. C,, AND SrIxaxt, H. - Adsorptiod -
of -Hydrogen. at- Elevated. Pressures. on-a Pro ted

_he~for-»
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LIOGRAPHY OF FISCHER-TROFSCH SYNTHESIS AND RELATED PROCESSES

- . LITER: ABSTRAGTST™™PTT ™ 7wa marnT T

"This gas was blended with the
) rest of the ori X . . Co < : o
water gas to give a synthesis gas (CO, 27; ﬁ’,:gigg gC;)S. ;;lématjon with decreasing . flow veloeity fe Ni as 2 catalyst. An account of the preparation . It is established from data on indirect reduction of
y H with decreasing grain size. The cnot k¢ the gas and manner of carrying on experiments is - Fe oxides by CO, that, in addition to magnetic Fe oxide
4 ed carefully. The reaction was studied 480°— and FeO, solid solutions of these in one another and in

CO:, 14; N, and CH,, 5%). S was removed in 3 stages: - effect of a mixture of FesOrAl

A countercurrent tower wash with NH: water to re- with regard to the effect of COOS T iated

. in which it Seems 1

ese temperatures, C reacts with Fe take part in the equilibria as O-containing phases.

o gince below th )
ce formed is stable at .- The probable presence of an Fe suboxide, stable only

move H:S; passage thro ifyi h
Fe oxide and Sagvdust ;“ﬁdpg;imgl %%x:srg?;iaigxgg gle F‘ei produced by the reduction leads to the g 3 B Ni catalyst. The substan
gggEiDngver a catalyst of FeO and Na,CO; at 200°- ’*’en °r téhe CO. Two types of such mixed catalpgr o4 J.10°-420° and has an exothermic formation, Mathe-  below 720°, is deduced from these equilibria. The
3 s i e, gas ready for synthesis is compressed to gts;l;a ed (4) by precipitating the Fe hydroxidy AT " atical deductions of the 2 equilibrium curves are equilibria. for the system Fe, Fe carbide, CO, CO; can-
3 D. 8. 1. before entfering the 24 reactors, all eooled 750° spegs“m of Al and calcining of the pmde‘ﬁ. iven from data obtained at atmospheric pressure and not be determined experimentally because of simul-
Y a hot water-steam system so arranged that each  sub: tan _(B) by simultaneous precipitation of . Aoj i5iferent temperatures. taneous oxidation, but data for the system Fe, Fe car-
ubstances and caleining as bef of both{ s ScmEL, B [Stabllii:y of Iron Carbide at High pide, CH,, H: are given, and from these the constants
" " g { for the first named system are calculated.  The ‘re-

pair of reactors shares a common head
er and control first 2 i i oy, Sesults sh ¢
period of rapid CO: formation, which grm?xi Ry Pressure.]  Ztschr. anorg. Chem., vol. 158, 1926, PD- 5" gre used to deduce the conditions for indirect

valve. A cooling system ca .
pable of removin -,

matel; g approxi-. slows d "
Drodu%t Z’soggplgrtgngl fogf2 lxl'gggoxl::,f éll)]--mol. of liguid Mi.vtureox‘:?tha:xl]g%beﬁ%isd szfﬁt?frfmty' The catapyye:§ 175-180; Chem. Abs, vol. 21, 1927, p. 848. : cementation of Fe by CO and CH. as well as for direct
occur at a definite temperature ran. N ’?““‘m must  others and to Fe,0;, The destruct(iegt Stiperior to iy By means of temperature-concentration diagrams.  cementation processes. From the equilibrium between
200°+-or—3°), enough to promote thegfea(egoghti)itcﬁgi . terials (lining of blast furnaces) by o !i)g Sf«fgm“?’ QR 1 from theoretical considerations, a p, b, & diagram . Fe and CO below 600°, the existence of a percarbide
igemgltlafs to’ decompose the products tnto CH,, and g;] [¢] ;;x:ecxpltations in the vicinity of F&coftﬂydﬂe SO < been built up, showing that FeC is stable at high ¢ Fe, with a considerably bhigher C vapor pressure
Therefors, sgoltselt, is a very poor.conductor of heat. euf&lgrlll lt%sh-wihereby even’ minute amounts of ‘3’““ ; ressure. : : than cementite or elementary C, is-rendered probahle.
y prevent a bot spot in the catalyst bed, isintegrate the brick.. . Aéal—l[Degoxilé)osatxoa of néiiltlhandtil Tél% eqmlibé'mm 1sotélziermsd for CO-G':11 0, in the preselacti
ic Oxides. es. andl. of Fe are determined and from them a space model
Kohle, vol. 7, 1923, pp. 9-12; Chem. showing the relation between temperature, pressure,

‘the mean path of 3041. N -
ticle to the coonnghsegrtfg:viillggén bﬁfiflvcé‘ tﬁ}ft o Flrogcr}fgirlfirgécul[nsry lﬁt?;i:)scao% Aliphatic Benaingy : i
reactors are square boxes consisting. of 600 thin 5 vol. 38, 1942, pp. 691-696; rbons.] - Oel u. Koh 3 pentralb,, 1926, T, p. 3208; Chem. Abs., vol. 21, 1927, ' and concentration in the gaseous phase is constructed; .
fles pierced by 600 -tubes filled with hof water El;lilcfl; p. 5974, ' ; Chem. Abs,, vol. 36, 1942 & p. 3531, , : from this a curve is derived for the relation of gas
reactor has a total surface of 5,000 m.® and weighs 50 _USe of the low-molecular hyd ' compilation of literature on thermal decomposition composition to temperature, which is.very similar to
ydrocarbons produced ‘5§ ¢ MeOH by various contact substances. curves experimentally obtained from observations on:
er . blast furnaces. Information on the equilibria in ore-

. metric tons. The catalyst fills th i b i

. fles ; L e voids between baf- yproduets in the hydrogenati i
fr gt e, Ty ¢ sl il et o e Sl Ul et
24 reactors, 16 ate normally used for the 15 pass, The - - lon of the olefins they contain, and the tion
: . 16. ) sed for the 1st-pass, The .- Of thesaturated and un: tte ocarbons peion
:;-;l;(lé?i; frgz;:l g}esioﬁs ego_{ed and condénsed, and the by known processes. is t?;ls‘g:rsas%d hydrocarbons Presen
o product is removed. The gases. are 3042.- [Franz Fischer :.md the 6h t .

4 emistry - of

P .
sent next to.the remaining S reactors for the 2d pass, Coal.}) Gliickauf, vol. SO 1944, pp. T6-78
? d g 3

046, SCHENCE SeBe al;}s.. i?iis’um‘l?' 3‘:.52’ ;:se':i’ksi?:h roasting processes is derived from. these isotherms.
. S v . Einfiihrung in di calische. . IR . ; .
“Chemie ‘der Eisenhiittenprozesse. . Die Grundstoffe - sogioo‘n oxi datfgq“:;%mggﬂf?:g;&%i i’;fthﬁ bﬁed‘é"]
und Grundresktionen der Hisenhiittenprozesse.' J. - " g ; R AR
ine o ; . ' .Ztsche. anorg. Chem,, vol. 164, 1927, pp. 145-185;
; Springer, Berlin, 1932, vol. 1, pp. 137-170; Chem. Abs., . . o . :
- ~which produces a lighter product than the ist pass Vol. 26, 1932, p. 4203. i : :Chem, Abs., vol. 21, 1927,'p. 3334
8089, ScHaus, —. [Remov " Chronologieal survey of Fischer's work : Literature review and critieal discussion of the Thorough study of the systems- represented by the
in the Synthesis of H}%io%}l:gofxge]]i%tdgf Reaction . of the Kaiser Wilhelm Institut fiiri}gll;llxexggg llifcto RS enctions 2 CO=CO:+-C; the equilibrium constants of following 2 reactions 15';1!1‘191"-'311*9113 (I) Ch=C--2H,,
vol. 3, No. 1, 1950, p. 9, - . rdél u. Kohle, The first results of the research by Fischer and Schung. - 0s with CO-CO: mistures, 3 Fe+2 CO=2Fe:.C+CO: . (IX) CH.«+3Fe—Fe.;C+..H=. CH, was prepared either
Paper presented 'f he 1949 meetine of Tha Tar - - _on oil synthesis from water gas were attainedflifopsch o carbonyl: and the water gas reaction, CO+H.0= by treating AlCs with water or by fractionating lique-
Gesellschatt M at the 1949 meeting of the Deutsche when "Synthol, a mixiure of hydroearbo: n 1922 00y H:, and- Hy—H.0-with FeO.. E -~ . fied natural gas.. H: was Qrepared e_le.:ctrolytmal_ly and R
Dis Mineralglwissenschaft . ‘Koblechemie, . - [INIIS compounds, and lower alcohols 08, acid-con. 3 ‘ s | . - =< pytheactionof Al onalkali. .To facilitatereactionthe ;<7
- of1§§11§ie§ derivation of equations: for the conductivity . LY’ conducting- the CO+-Hs m&‘éﬁf’ 015, was produced 3047. SCHENCK, R. [Decomposition of Carbon Mon-': Fe used was deposited on porous pieces of pumice. - The STt
- Pis :d i}n catalytic reqctions, such "as those of.the ~ catalyst-at 100-150 st fsreﬁsute? over alimlizeﬁ Fe o oxide. Cortgction.] . Ber, deut. chem. Gesell, vol. ' pumice was soaked in Fe(NOs)s solution, .heated to
20 her-Tropsch’ synthests. -+ "o - 70 ..+ was later-discovered that by l;qn‘,;laég_'ég_o ‘.‘30”-“-‘ It 5 '35'.,';303' oD 3663-3664; Jour. Chem. Soe,, 1904, TL,-. . redness, and the Fe wag obtained by reduction. in Ha, - i
Ogl?:.FSlcgl.-};rm,.’ ¥. [Applications and Limitations of 1&'vSt..‘MeQH could be produced. . Further 'tegél ﬁlcnt{L . i 'IU).:h- . f ol ¢ the & : bt. o ﬂ{ e Pure Fe:.C was pr'epa}‘gd bgt,_t_hehnct_xon gt CHion Feat
uidization Technique.] Chem. Ing.-Tech., vol by ‘varying the ‘catalyst, led. in' 1926 ‘to the ) rgely 2 ere are g few corrections of the mum ers in the’ - 700°. The reactions” 300°-500° .were carried ouf in
PR w YOL. = the Kogasin previous paper (abs.-3068).. These do mot affect:the -. . a Jena glass tube heated to constant temperatures by

24, 1952, pp. 98-103; Ch 5 © synthesis,” by whi : S i
ST ; Chem. 4bs., vol. 46, 1952, p. 3810. by which the same synthesis-gas, under - : main deductions already given. contaet with: liquids at their boiling points. - Reactions
500°-000° were carried out in porcelain tubes heated

. . . norms 3 .
Vstgrccl’xfss&g:ﬁ of factors which influence the fuidized converton ot riltﬁﬁ‘-(-luégnﬁp.e rature around 200°, was " 3048. {Chemicat Equilibrium in_the Reduc-
oo [;ressure % emovsa , Solids tramsport, heat transfer, . .series ranging from ‘OH t~“l'39£ﬂrb0us of the parafin tion and Cementation of Iron.] Ztsehr. Elektro- in an electric tube furnace, the temperature being kept
are . catalytic rop. Some of the applications mentioned = In ‘conjunction’ with Ko 10 el molecular paraffins. chem., vol. 24, 1915, pp. 248-255; Jour Soc. Chem, .- constant to within 2°.- The progress of reactions (I)
Tropseh synth cracking. of hydrocarbons, - Fischer- . Drocess was-so far ortect: 13 lever, and Roelen, this. Ind. 1918, A, p. 624: Chem. Abs., vol 141920, p. 306, . and (LI} at.the various temperatures swas followed .
‘ hesis, coal hydrogenation, gas generation. ' . chemie AlG. established. it - that in 1934 the Ruhr- In the interaction betw e and CO. the Feis . - by reading the pressure developed in the reaction tubes. : O
_3040. Scmeepers, L. [Catalytic Dissociation of C: Experimenty vors sued 1t on 4 commercial scale. - n the interaction betiveen Fe and CO, the Fe'3s ' o ag is gecomposed by Fe at'300°. At 350° about . - 2
Monoxide.] Rer, univ. mines, vol. 19 13:3‘0 ui’ign" - paraffing, and ‘ii:el‘f)(');lz;tné};gu to raise the rield of solid :ﬁ;bggze(}mb T ? res;lulltxggdf?m the ‘deqompomtu}ntgi .19 by vol. is decomposed, and the preserce of Fe:Q. . )
91753 Chem, i pressure synthetie it Hhe Lo developed ‘temper&t'ure‘ and Sgescs:llre eq&iol%v::ilui;)?np\?;llsgg i this . can be detected. . Af 457, about 4:4% is decomposed.
! y " > . The proportions -are the same if H: j§ passed . over  *

 131; Chem;.Z 4 3 . et P “ 3
] Zentralb., 19"‘3{ 11, ‘p“p._jllgs_ 783 vcv,hfﬂ‘“-. - . ~the medium-pressure synthesis- with the Co-catalyst at > equilibrium involved 0.0
’ ved in the reaction 0400 heatedl Fe;C,-thus proving the existence of a_true equi- .’

~Abs., vol, 38, 1944, p. 37; 10° 3 .
o 950 FOL 09 A8, P D : 10 atm: pressure..; A year latér the use of an’ At TRy reaction” and those i
- Experiments on the dissociation of € e 1yst, was established. . T later the use-of an Fe cata- - e 14 : ; e L
p : i of :CO. wi e . Was eStablished. - The' nex . G LRI 2O -The unpublished:work of Juschkewitsch on the ¢ . f S0« bm) 3. 2] c ; ek ey
of the Fe group, according to 2 Cg:égréﬁgztz ' use of the' Ru catalyst anil fhe p:bgﬁz:filgguoxfe rslgil‘l‘ﬁisnlﬁgi ‘ quilibrium beg\'éeﬂ 618°-718° in’ the reaction C4+CO: »‘»“’g';“};i‘ ’mtrenc:u:p)y.(‘ﬂ()f)» ‘trlr Izle'(dl%omsp Q%ttltoe% OE‘,S 5{' :
hed Sl g ! { 2 200 i i iic Cow S 5 ; " “aecording to reactions | nd- +isp against .
CO in which metallic Co-was used as. 2 catalyzey fu: the temperature. . Above 503°, the enrve for (IID) has

" Xkeal., are described in whi dissocinti ‘paraffins,’. The high v i A .
scribed in which the dissociation of CO wis. fins. . The high versatilits of the Fischer synthesis © nishes the missing data for. the temperature-pressure
g ) :

2 branches. One along which CH. and H: are in equi- - to

investigated ‘with natural magnetite - was next revealed by s t e
: ; R . 4 g -and; at th . e aled by the discovery th . s
time, the reduction of the Fe:0, contained thegéisgn?e conditions, the formation 'of u‘nbrl-;lxtz:l‘xlelther Spegﬂc' % curve ‘and ‘makes possible the comparison.. ‘The pres- . =0 > e R A < P
2 semiautomatic apparatus under a current of in could be curtalled and the production of brouched [ Sice of the C resuiting from the action Fo-CO is mot ~ librium with ferrite and dilute carbide-ferrite mixed , .
e crushed magnetite was separated into 3 fra tig e hydrocarbons promoted. These hydrocarb e shown by the usual treatment with HC, since, having crystals, the otlier along which the gases-are in equi-. - S
ctions . arbons.as pro-. - BT jpeaiacted with the fervite, it is present as carbide. - librium. with - Fe,C- and: concentrated - carbide-ferrite . O
" mixed crystals. . The points of similarity -between the : Loet

0. i 3 ps < ) A 1
£ which the 1st (largest) was.strongly magnetic, the .duced by the-so-called isosynthesis are distinguished

' 2d (smaller) weak : : b ir hioh antilnnels « ) ! 1 L as o
( er) weakly magnetic, and.the 3d (about 3% ) - y their high antiknock value. Thus, the final develop- The equilibrium between' ferrite, carbide, and : the Systems studied and the Fe-C system are pointed out.

! oxides of I xist at low pressures. Th : . inLe
ides of Fe and O exist at low Dressures. e CO . Using his experimental results, Schenek. caleulates that

nonmagnetic with no dissociating aetion.: The strongly ment by Fischer-before his retivement in October 1943,

i - magnetic material had, in'a cons P ; went far to correct a ious: disady: : ; nte £ the gaseous phase is somewhat larger than™ .
-:  first a small and: then- increasin?ﬁg:gﬁ%%s. “i‘l;rl'gntv at, . connected:with the oi-’igie,g?} ‘bbér(lllih,zlld\sn‘m&ge.positively B that 111: ghg :q;gxil?ggilfngc-si?clg;?%o. : ’.lEhlt;b?:li‘lrbide :" the heat of formation of Fe;C is —15,405 cal, in close.
i the forma-~! " that 6f a low-ottane tual, .. 1o esis process; «§ obtained in’this' mamner-is.different: from- cementite vﬂ:‘il‘eeline“'-'k“'m} ‘the y'ahée:holgtgﬁuedbQanritmetricalg. '
A . : " P s R y 1 ) y ) X This is taken as a proof that the o servations made . - .

Fe:C in that it does not.decompose into TFe-C on being’ 1
heated to 400° and, according to theoretical considera- .~ really -pertain the L sent

tion, contains less C.': This new carbide is likened to a action (II).. Schenck' outlines the application. of the
immedi P manganese carbide, which is different from ¥n:C and - findings to problems arising in the carburization of Fe
: _l_ne( iate action. Although the 1st fraction gave, at [Dissoctati contains enough G to correspond to MmC or MnC. by hydrocarbons. From the data obtained for systems -
gfoo 5 at the start, only 2 cc. CO: per hr., an addition - 1996 las:)on of Methane.] Rec. trav. chim.,, vol. 45, ‘The new Fe carbide is named bunsenite after Robert - (I) and (II) and the previously determined equill-
.2 gm. of the 2d fraction increased CO: formation - - Con »-DD- 803-816; Chem. Abs,, vol. 21, 1927, p. 690. Bunsen. T * brium relations in the system 2 CO=C+COx are cal- .. :
ontinuous current method has been replaced by one. 3049. —." [Equilibrium Relations Between Iron, culated and plotted the equilibrium relations, which, el

Oxygen, and Carbon.]” Stahl u. Eisen, vol. 46, 1926, . theoretically, should exist in the system: 3 Fet+2 CO= .

’ y to 7 ce. per hr. Nati gnetite,; cr e of eirculation of the Bo Y H, were = - 21,1927, p. 1743: Pe.0+4
suddenly to 760 ce. . Natural ma, tite, crushed ¢ o )

‘ : : : = ine . Bas. th C:H, and C - pp. 65652 ; Chem..Abs. vol. » B

P 3 1 ‘ ‘ 8 3 I ...A‘ oy R ) . ‘

to the equilibrium represented. by re-

tion of CO; tended to assum T
o of C a me a_constant value, . o
gl:g:;l; wtl:g nxl'eg;};glon ‘was not yet complete. : ‘F‘%t:vﬁﬁ N .. See abs. 2044, . ;
creasing ter li)xt __1(1)1;& the dissociation increased up to . . SCHEFFER, F. K. C.' Sce‘abs. 2243, 2 g, 2245,
& axtmum mnzgr. {111:d then decreased agnin. The '~ - 2246,2247. © - T B 22%4"224 '

ial had a much stronger and almost 3043. ScHEFFER, F. E. C.. Doxxx}\r ,'T‘ “axp Ar 7.

used as a’source of activated Cobtained in the presence
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9 10~ : ; . ~J ed Fe in nctivity. The addition of MgO to these ' 360° 1059 CO and $9.5% CO,,
1:%36(2)9 » 1982, pp- 1-10; Chem Abs., vol. 27, 1933, g?g;egnggplégt;ggg%q,%iimo ds g the Dressyrg . T es ‘enhanced their activity. The activation . 445° 52.8% CO and 47.29, CO,,

N . 3 & - glve concord;m v i . 50Kk =9 Ci
- . Iits. S f th b . ° 14 ems £o be specific for 0. The general problem of the 508° 4719, CO and 52.99 CO:.

Micro methods of gas analysis used in this series of 620°, 815 e of the numbers are: 468°, 103 mup: - SGvity of metals toward specific elements i3 indicateq : o :
investigations are described. Apparatus is shown for 620°, 815 mm.; 728°, 438 mm.; and 180°, 780 m, Pt the observations reported. When the O is trans- The numbers obtained at 260 probably indicate the
the accurate collection and analysis of small quantities  Similar experiments were performed with Mp, and, ;ST oo the CO, to the metal, which is dispersed fu. - DTesence of some oxide other than ferric oxide, |
of CO: and €O, depending on CO: absorption and mens. 23 this is sauch o Ove readily oXidized than Fe, tyy - - tsomorphous oxide, it takes & position In the lattice . . SGHENCE, R., Franz, H., AND LAYMANN, A.
urement of the residual volume of CO. Where the gas pressures are smaller: At 1,200°, 10 mm.; 199ge 7 eu fed before reduction by O If it is desived to [Equilibrium Investigations in the Reduetion, Oxida-
mixture containg other constituents, a type of micro 153 mm, RSy ‘v%te a metal toward N, the nitride of the metal tion, and Carburization Processes of Iron. X1.] See
Orsat apparatus is used, containing, however, no . ScHENCK, R,, anp Kras, H. [Equilibrium Rey,.- fronld be dispersed throughout a stable isomorphous abs, 3060, . ‘

Tubber connections. CO is not determined by absorp-- tions in the Reduction, Oxidation, and Carburizatioy ! :1 tride and then reduced to metal. The reasoning js SCHENCK, R., Franz, H. axp WiiLexe, H,

tiog but is burned to CO, and then absorbed. Unsaty- of Iron. VIL (8). Cobalt in a Methane—Hydrogen'~ . ' ied over to activation toward S. [Equilibrium Relations in the Reduction, Oxidation,
.. rated hydrocarbons are absorbed in fuming H.S0,, but Atmosphere.] Sée abs. 3058, ) $67. SCHENCE, R., Kurzey, F. AND WESSELROCK, H. and Carburization of Iron. IX. (10). Influence

the time of contact must be limited to 3-5 min, to pre- . SCHENCK, R., AND MEYER.. [Carbide Studieg a A.ctlvation (’,f ﬁetals b&'Fo'x"eign Substances. 'II.]" of Foreign Oxides Upon the Equilibria.] See abs.

1o b soxption of Some CH, and H.. T1f.CH, content ip trs Methare Synthesis. IV. Chemistry of Donpy tschr. anorg. Chem., Vol. 206, 1982, pp. 273-988" 3058, : ‘

is high, it is better to keep it below 40% by adding H., Carbide.] See abs. 3072, . o Ztschr. S 320 1 4 7R I

otherwise some of it will be converted into CH,OH or

hem. Abs., vol. 26, 1932, p. 4549, ‘ - SCHENCK, R., I'{R;iennbn,'ilc‘.[ 'AND EISENSTECKEY,
CH:0 in the combustion pipet. ‘Details of the apparatus

[Studies of Carbides by the Methane
0. o

. N g A - P, [Equilibria in the Reduction, Oxidation, and
? Synthesis Method.] II. See abs. 3070, cFe and W in 3gO make it difficult to form earbide Carburization of Iron. IL Methane-Hydrogen Equi-

are shown in sketches, ; by action of CH, if in the carbides of these metals libria in the Presence of Cobalt.] See Abs. 3051

3062. SomEwck, R., Lavstamy A, AND JevexEn B 3065. ScHENCK, R., AND STENKHOFF, R. [Decompogi. j1 C atom is attached to several metallie atoms, as S el TR .
" [Bquilibrium Tnvestiga i the Reduetiny Goide _Hon of Iron Carbide by Acids.] Ztsehr, anorg, fin Fe.C or W.C.. Carbide formation is not hindered 3063, ScHeNCE, R., Kurzew, ¥, AND WESSELROCK, H.
 flon, and Carburization Processes of Iron. XIIT] g ¥oL 161 1927, pp. 287-303; Chem. Absy vy Jly tho addition of nert osides 1f £he, carbide consists Do anora ides R oo o5
Ztschr, anorg. Chem., vol, 235 . 65-76 ; Chem. =h 2924, b, 2091 L ot an equal number of metal an atoms, as WO, - ’ vol. 26, 1032, p. 1556, o PP 199187
Abs, vol. 35, 1688, 3, Sefs.> 13T PD- 65-76; Chem. Cementite (G, 6.60; Fe, 98.25; S1, 0.04; S0, 0.08%) Tith a G atom ean oo peiat linkage of mefal atoms: . - Chem. Abs, vol. 26, 1932, p. 1536, e
Srstem Fe-0-Ca was studied by determining the prepared in the usual way and freed from ferrite ang | : ;With,a c. atom can only oceur with a.favorable spatial Formation and composition ;.of the carbxdgs of Fe,
decémposition dingrams of Fe:OnCop wiepmn atgsoo‘ pearlite was treated separately with 600 cc. H.SO, o - distribution of the metal atoms. ! Cr, W, Mo, and Re are followed by analysis of the

P o= A (1/30, 1/3, 5 N) benzenesulfonic acid (II) (0.3, 1) 068, SCHENCE, R., AND ZIMMERMANY, F. [Decom.  CH: and . gases in equilibrium over the carbide,
f}%‘; f‘gifgxf;n;a;l?fsgga;i‘fggd%o}:\%tt-h:ge?(gmg:izi);ﬁg:' and AcOH (IIX) (1,'3.¥) in the presence of 0-290 gny position of Carbon Monoxide ami Chemical Bqui- ~ Results with Fe justify the method Or at 600°, 700°
CaO.Fe0,, and (C10)FeOs In fhn presence of éven, . Of the corresponding ferrous' satts Determinations - - librium in the Blast Furnace] Ber. dent. chem. - and 800° forms a carbide, Cr,Cs, and o wmisod crystal

; - p > b + using 0.2 gm. cementite. wvere conducted for '3 weeks Gesell, vol, 36, 1008, pp. 1231~1251 ; Jour: Chem. Soc,, - Dhase containing 11.5% G (probably containing Cr.C:).
: ?}Igglii‘ce?gce&g‘ggiogz&ftCOTllxl]eﬂrlgsﬁltn*oi[;gel‘Iex')ttg:ipxl:fixgﬁ “at 60°.  The amount of free O precipitated increases. 11903, T, pp. 423495, .. R o Lorms the stable W,O D X 700°, the unstable
" triangular coordinates. - - sareD the feme Mncrease in concentration of ferrous ion and - g% Reversible reaction 2'CO=CO:+GC has beén studied: * "ZXZ?’giglésuerg?dtﬁi“heiuhaei:chlrlgiilde'cﬁiisxgglfggﬁ:ﬁi:ﬁ:ﬁ
3063, ScHEN First-Stages in" ) - the decrease in strength of acid.. The decrease or even o true reaction in the presence of metals and metal-" -- Mo Forms' the single ‘staile Mo.C at S00° and the weta-
» SCHENCK, R. [ rst-Stages in the Development  faflure in the formation of hydrocarbon is the result e oxides. The metals employed, Fe, Co. and Ni and v 1
. Of Our Views Concerning the Equilibringm System. © “'of the impossibility to attain the thermodynamically it . mice, wh

Iron—Cax‘bon—0x5'gen.] Ztschr, Blektrochem,, vol,

s, were deposited on puinice. whidh had Lo stable phase MoC at-700°. ' The reaction of CH with
34,1928, pp. 399103 ; Chem; Abs., vol. 23, 1929, p. 2086,

. Possible maximum yleld owing to low reaction velocity; Re 1s too slight for"definite observation.

: ~the depréssion of 'the H-ion concenfration by aniogs - | ! goeam of pure H: and then extracted

TR 9P . 4 : 1 S ‘ ' ; o s, the whole of the . '3070. ScHENCK,.R., aNp Mever, K. ([Studies of Car-
Reply to Faleke’s criticisms (abs. 867). - T - and the sun‘ult;lvneo,us_‘enuoblmg,of the Fe owing to . - - 3 %’:ltgl}ngllhiggqcoﬂugom%: Sﬂ::egl?micte e“.‘e‘rg"fe,go‘.ed‘ -~ bides by -the JMethane Synthesis  Method. - IL]
———=. “Equilibrinm in’ the Reduction, Oxida: - férrous ions. According to the mass law these Dhenom- . - ‘The oxides were obtained by saturating the pumice Ztsehr, -anotg, Chem. vol. 239, 1958, pD. 161-179;

. tion, and Carburization of Iron. V. .- Sec abs. 3054, fl?; sstlx'lggldqcsilgp(lleln)le?feer;lg:ligtl':ggbrﬁfrl{)eitﬁrﬁlsllilét; r‘f’%r i Vith “solutions of 'the ‘metallic nitéates and tthen o gheén- 4bs.,ivol. 39{:{ 1933-11’&%900“ . R .

HENCE T 4 NCAAN N “Equilibri ‘rong 4 ). ar aceo; - ing. The oxi Ni completel, arbonization: of Mn and is studied in the tem-
Re1nfi%ﬁ?if,k'uﬁ"ﬁéz3cg;;\,m8§ﬁ{tiqf;;l E‘},};“é’,f;},‘;“ e due to absorption of the acid by the C, thus idise CO to COx nt preseted ?:g'ei‘nixglfgcﬁged t6  perature. range 700°-970°. . CEL: H, equilibriom
rization of Iron, ' VI." (7). 'Solubility of Osygen 1n . 120iCating in the analysis an erroneously high valge the metallic state. With Fe oxide only part of the . Dieasurements indicate 2 change of state at 740° and

-~ Iron. . See abs, 8055, - Lo oV for e _The results are given in tables and graphs. - BECG is oxidized. With'a gaseons mixture contuining - . 953°.  Below 740° MnC is not present as a pure com-

e g uilibrint. Stadies i th Redi tion. . - 3066, SCHENCE; R. xp WESSELKOCK, H. [Activation . 1CO: 4 CO: no reduction of the Fe oxide oveurs,.and - pound, though- solid- solutions of this "compound ap-

*Oxidation, and o arburization Brase s te B Tromri " of Metals. by Addition .of Foréign, Substances, L] : the pressure remains constant; The. CO. obtained by, bear.  3n,C exists in a metastable state betvween 7005 .

"XIL See abs. 3081, . ..o, rocesses of ron. .tk g oS 4n0rg. Chen., vol. 184,1929, pp, 30-57; Chem. ' - . $% Boudonied i - been due to the ation .. and 750°. “Above 750° and up to 950° Mn,G exists, in-
P ) T S . Abs, vol 24,1030 p. 2035, I TP | xide and not to the catalytic decont: ' depéndently. > It enn take ‘up:more G to. form-a solid !
30%4‘ ]Sct’.‘ENc’;'IR" “]NDIEEEI&E“thi [Réactions in g‘se, '+ "Effect of €10, Mx0. Mn0, md X0 ‘Separately and .. Finely divided metals accelerate .. s(t:zlutéon phase whose sntm'zsl)tion lilmit at 970° is abmgt' o

s icuon of Iron.] - Ber. deut. chem. Geséll, vol. 38, ; 120 Jointly on the oxidus i ) decorposition of CO into C a1id CO; in a remarkable . ° 9% G, In:the range 7350°-950°,-the snturation limits

- 1905, pp. 2132~2139; Jour. Chern, Soc., 1005, I1, p. 526, ALO: and Mg0 jointly .on the oxidation of Ni and Co . D ( g ’

; -2t-900° in an atmosphere of CO: was studied. The . ganner: | With Ni at-445° the reaction has been shown -, of a solid solution phase poorer in C could be- deter-.
When CO is heated with: metallic Fe, the. pressure. " mixtures M: MO, (1 !

: 110) 1 M:ALOs (1:3) 7 M:ALOs: 0 be bimolecular and should be represented as..2 mined. “Appreciable differences from the conclusions
‘Observed after. equilibriom is dttained- is extremely - - MgO (1:10: 2) .were: usually prepared. by reduction C0=C4-CO:; at 310> and 360°, however, the reaction.. » of Vogel and: Doring (abs..3570) in the number and
- small,’ and it appéars that virtually. all the gas is're-" ' qn Hs of mixtures of nitrates-or oxalates that had ¥ ppears’:to be unimglecular and probably oceurs in- - limits of the phase fields are indicated.. s
moved, This is due to. the oxidation of the Feand:the * peen precipitated-togethet. . ‘(See abs. 3055,°3057, and+ . B2 staves: CO=C+0 and then'-CO4-0=CO;, the i2d- 8071, ScHENCK, R., MEYER, K., AxD MAXER, K. :[Car-
deposition ‘of the € in the solid form. As pure CO . “3058). The equilibria appearing after the addition of == preaction proceeding much more rapidly than . the first. "~ " pidé  Studies-in ' the -Methane Synthésis.” 111.]
cannot oxidize Fe, it is assumed that the Fe reacts in = - ‘ x

. CO: at 900° were determined as previously described.” " REThe reaction does hot appear to.-be complete but is:
2 wayrs: . (1) Catalytieally decomposing the CO into O - ‘The activities of both Ni

; - 2tselir: anorg. Chenu.. vol. 243, 1939, pp:17-31; Cheti.

T and Co’ were increased by eversible, and a state of equilibrium is established . - ' ips, vol. 34, 1940, p. 4974 e |
cand CO:-and (2) as a reducing agent on the CO., the presence of -the oxides in. the order Ca0, MgO, T Ven ot temperatures-of 445°,. When' Co. is used, the - Space’ isotherm for the. Mn—Fe-C' sritem at -800°
‘producing. ferrous oxide and CO. These 2 reactions - .~ 3nQ. - These oxides have the same crystal lattice as lumbers agreed with neither a- unimolecular nor 2 : v
proceed until equilibrium- is established between Fe,” .Ni0Q and CoO.  The activ :

L . was constructed by measuring displacements in the
( : brobably is due to Fe con-,.. equilibriur, Mn+-CH=MnG+2 H., at 760 mm, . The
ty Stan's. . {ained ‘as an-impurity in the Co.'. When Fe is used, -Space model shows 4 zones of the compositions indi.
,.OF these oxides with those-of Ni-and:Co. The 1rregt 4l presstire never becomes absolutely constant o long. cated: A, containing (1) a field'of. 8-Mn and a weak
“larities in the progress of .the_oxxdatum are nttrlbutnl - s any gas is present, and wltimately the whole of the . MnC phase, (2) a field of mixed ciystals of y-Fe, (3) P
fo the heterogeneous distribution of the reduced metal bresent is deposited. in the free state and Fe oxide - field of mixed crystals of S-Mn and v-Fe’; B, contain-
in’ the oxide. This heterogeneity, which is most evi- . p

ity does'not seem to be closely . | “himolecular reaction:. This pro

ferrous oxide, G, CO, and. CO... The partial pressures . related to the similarity ‘of. crystal Inttice constants :

of CO and CO: and also the sum of these are dependent
. on the temperature only. For each temperature there -
is a definite partial pressure for each oxide ‘and a

definite total pressure. It thus follows that in the-

5 : % formed. Xt would appear that the Fe first.reacts . ing as its fundamental hases a univariant equilibrium

| }71115(1: furnace fer;"c‘;ifofﬁq%‘gﬂll only be reg‘t‘ﬁe‘iclg Cg " [ dent in the .Co-MnO nnxturgs,h is due to the %::etgnit Z8 a catalyzer decompgs%ng the CO into' C and CO.. f/—"i"e and carbides of Mn 5.0, univariant eguilibrium

I the presence of C € total pressure of.the an -the mixed- oxalates are no omogeneous. T 2W) ‘ ’ . 9 s i ining . ides; D, in which (Mn, Fe).C and
‘CO: is'less than the pressure of the total equilibrium. - nation of the gaseous equilibrium by fractional oxida- - Ben the concentration of the CO: has Increased and containing Mn carbides; D, in which (Mn, Fe)s

: ‘ § : in limi 4 G 7. _prevail. An' alloy, 95
o5 g the other hand, the pressure of the gas mixture | fion  (succamio oqae of small quantities of CO.) . it of CO doerensed t 8 e mit, the metal:: :\lrni.rsig/'?‘thgi%\v(s‘fz:ax% p“;‘o‘{;lbimy“ofg Yaante
at the given temperature is greater, then the reoxida. . - offers a method for measuring the uniformity of dis- . . ooy fo reduce the CO;, and the 2 reactlons then pro- ... 1 ) regi he isoth .G show. several
tion of the Fe occurs and deposition of C. "The pres- - tribution of the metal in the oxide as well as deter- ' f¢ed ‘simultaneously-so that the- composition of ‘the - ' In the steel region, the isotherms o show. severa

sures for the total equilibrium for temperatures 400°- * mining the areas containing metal -of similar deg{fg . m;::eixgg%g:tghetﬁgg g:e Ii:;'gggg;egtss\ 1?13(111?0;1&3?3; 1;)1111% :":gégllsl ﬂe’lds’;egrrgspondirng to, verious groups 'og Mn
° : i 2 me : g : spersion, i i f i lain : r - . Lo
goé) wlilggeiiggfy!.l gﬁﬁéﬁ‘%?ﬁ] m'gﬁgﬁgﬁfg &) Ifﬁ;‘stﬁg CL 2§n‘lt§rpsef,sf“§f2ﬁ§§}’i}‘t‘§]§ ‘,;fe‘éni‘,fﬂ;‘?x‘;’i ‘é‘:@;{’;@s, s The* tthat ot 508° it becomes bimolecular, The compositions *8072. SCRENCK, R., AND MeveR, K. [Carbide Studies

when equilibrium is attained; and (2) heating ferrous _.mixtures 00—3 "ALO;s and Ni-3 ALO; exceed finely re- g the gaseous mixtures are gls‘gglgowfs: _ - in¥th_e,‘}l;ethnne.Synthesis.~IV.~7The~Chemistry: of —

o i et e
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Double Carblde.] Ztschr., anorg. Chem., vol. 243,

1940, pp- 259268 ; Chem. Abs., vol. 34, 1940 . 4974,

From the carbonization isotherms at 800° for 7
mixtures of Fe and W, a space model for the overall
isotherms was prepared. By projection on the base,
6 fields. were obtained, having the following com-
positions : A, consisting of the double carbide Fe,W.Cs
and y-Fe; B, a—Fe, W, and FecWeCs; C, =WV, FesWsCs,
and ¥FeWaxaC:; D, mixed crystals of W (containing G
and Fe) and ¥FeWaxuCr; E, o~FE (containing W) ; F,
a- and g—Fe (stable). FeJV.Co is considered 2 com-
pound of Fe.C and W.C; it decomposes above S00° into . |
graphite and mixed crystals. Other carbides are in-
dicated by vapor-pressure meusurements on the CHi
phase.

ScEENCE, R., KURZEN, F., AND WESSELKOCK, H.
[Activation of Metals by Foreign’ Substances. IL]
See abs. 3067.

SCHENCE, R., LAYMANN, A., ANp JENCKEL, B. -
[Equilibrium Investigations in the Reduection, Oxida-
tion, and Carburization Processes of Iron XI11.}
See abs. 3062.

°  SCHENCE, R., Meveg, K., AND \I.nmn K [Calx-
bide Studies in the Methane Synthesxs III 1 - See
abs, 3071, -~

-~ 3073. SCHENCK, R., SEMILLER, H., AND FALCKE. V. [Ex-
perimental Studies on the Reduction and Carbide
Formation of Iron.] Ber. deut. chem. Gesell., vol.
40, 1907, pp. 1704-1725; Jour. Soc. Chem. Ind., 1907,
" p. 6923 Chem. Abs,, vol. 1, 1907, p. 2772,

Gas ptessures at temperatures 550°-700° were meas-
ured in the following systems: (1) Fe, FeO; C (amor-
phous), CO, CO:; (2) Fe, ¥eO, graphite, CO. CO:; (3)
Fe,C, FeO, c ‘(amorphous), CO, CO:; (4): Fei0.; FeO,

i G (amorphous);:CO, CO:. Moreovet, ‘in-order to de- ’

+ fine the state of these systems completely, the composi:
tion of the. gas phnse was determined. - The data en-
abled predxctxon of 'the proper -conditions- for' the -

, formation: of Fe carbide, at any temperature; or for

. the formation of any of the other phases. - The authors

conclade - that -the équilibrium’ C4-CO-=22 CO varies

" with the form of C employed. Unfortunately the ob-

servations could ot be-carried above 700° on account
of complications owing fto the ‘formatxon of mixed -
crysml> between Fe and cementite. , Mn-lowers the,

', pressur€ of the C oxides to a striking degree.

Scm:xca.R DINGyMaXN, T, KIRSCHT: E H., AND
KORTENGRABER, A [Equxhbrxum Investigations of the '
Reduetion, Oxidation. aid' Carburization Processes

-, of Iron. -X." (11).. The System’; Iron-Ossgen; Ab- .

« normal Oxidation; Activation of Ixou Wlthout Addl— .

tions.] - See abs. 3059

SCHENCK, R., DINGMANN, T., Kmscm',P H AND
WESSELKOCK, " [Equxhbrmm Studies of the Re-
duction, ‘Oxidation, and Carburization Processes of

but that within these variations no difference e‘{ists S

the CO- content between Th and Mg catalysts. A

3075.
Granular Form of Cobalt Catalysts on the Cobalt
Density.] FIAT Reel K-29, frames
1938; PB 70,218 ; TOM Reel 296,

It is established by tests that, by reduction, an in
crease of the Co density of 2.)% (Co-kieselguhr raj;
1:1) and 5% (Co-kiselguhr ratio 1: 2) is obtaineq
Besides that, the Co density depends on the methoa
of grinding the kieselguhr, 1 table. -

3076. . [Manpufacture of a Gobalt—Magnes{um
‘Catalyst.] FIAT Reel K-20, frames 47-49, J anudry
31, 1938, PB.70,211; TOM Reel 287.

Catalyst substance consists of 100 parts of Co, 15 b
of Mg0, 200 kieselguhr, It is prepared as follows:
3.2 kg. soda are heated with 30 1. of distilled H,0 until

” boiling; then the boiling Mg solution is slowly addeq:
while stirring. The boxhng Co solution now is added,
and the mixture is stirred for a further 30 see. Aﬂ;g;
2 kg. of kieselguhr has been added, the whole ig,
,thoroughly stirred again and then suction filtered, dnd
the cake is washed mth hot’ d@istilled H.O for 1% hr!

© Care must be taken that the cake always is covered

.with.a JF:O layer of 1 cm. thickness.

being added:
the H.O is exhausted, and the cake is pressed. The
--small. pleces are dued in the drying oven. ... ...
3077, [Manufactule of Thonum—-Mnffnesmm
Thréad Grain Catalyst.] ~FIAT:Reel E=20, frames
4416, Feb, 1, 1938, PB 70,211; ’J.‘O\I Reel 287,

-solutxon ‘béfore precxpltatxon
‘precipitated at once.
formed, dried, and sieved, the continuous reduction

“Then all 3 parts are

1mpxe"'nat10n container filled with oil.
- the grain is emptied into tight Fe barrels.
3078.

TOM Reel 205.

" Jof a conatdnt volume of 3 types of catalysts (Co-Th~,.

_propottion of kieselguhr, and tha
- proportion: of 200, about 3 times t
is necessary to 1educe Th-)Me
COlldlthnS 1 diagram.,
3079:

Jron. . 'VIIL (9) _ Srstem Ixon—O\:y en] See abs. 7,124-7,125, 1938; PB 70,218 ; TOM Reel 296.
3057. - ) Deseription. of teésts on the regeneration of Co solu- -
SCHENCK, : R.. "DINGMANN,. T Bomr ANy, T, - tmnv by ev.lpor'ttiou by which' up to 90%-of the Co - -

Bpert, 'W., KESTING, W, LLPFTI.T G., MULLER, J., AND .7
Prat3E, 'W.. [Equilibrium Relatxons in_the Reduc-',- ’
“tiom, Oudatwn and Carburization.of Iron." V. (3)."
_Tron Carbide, ‘Iron Oxides, and Iron Under an Atmos- .
“"phere of Carbon Monoude and Cnrbon on\lde]

See abs. 3053. A :
. [Eqmlxbnum Relatxous in the Redue-

' tion, Oxidation, and Carburization- of Iron, IIL.-
(4). Systematic In\‘estlgatlons of the Oxidatlon-

- Reduction Relations Existing in the Systems of the

Iron Oxides With Iron, Carbon Monoxxde and Carbon

Dioxide.]. See abs. 3052.

3074. SCHENK, -—,. [Carbon Dlo“de Content of Tho-~ 7
rium and Magnesium Catalysts.] FIAT Reel K29
Reel 29

frame 418-1 -1938; PB 10.218 '.['0

fran.lea 111.)-11’1 July, 22, 1941, PB 70,2123

TO\I Reel 288,

. precipitating conditions, 35-50% of the Co was replaced”
suceessfully by Ni. The eatalysts thus obtuined show
fairly -normal activity and satisfactory yields but 2
considerably lowered durability.  In medinm-pressure’

“showed diminished Co  output. and correspondingly .
lower yields. The abundant formation of CH. in case.

& P'uaﬁin is .formed on]y in xn51gmﬂcnnt nmmﬂ1t~

It'is established that the CO. content ot catalysts gg.
subjeet fo variations according to the degree of drynegg:
[Influence of the Reduction and ul'e'v
,164—7,185\ ;

After washmg .
the cake is mashed with 30 1. of distilled ¥LO in g -
precipitating vessel, the dust from the shaping process -

After discharge into. the suction  filter,

Solutxon of Th and Mf' nitrates’is added to, the Co :
After the thread grain has beeg

takes place. . The reduced grain falls directly into an "
After drying, -

. [Reducibility of . Cobalt Cntalvsts] L
FIAT ReelK’Q frqmes. 134—-. 13.:, 1938; PB 70,2 18, B -

cItis e;tablxshed by e\pemments that the redumbihty S
: Co—’l‘h—\[g—, and Co-Mg-) decreases with an inereasing: -
ith .a-kieselgubr. - -
quantity of Hs
and Mg catalysts, com-- ~
.pared..with pure Th c‘xmlyst uncler otherwxse equal: .

— [Re"eneratm'n of Cobalt Solutions From .
Catalyst- Produetion.] - FIAT - Reel K-29, frames ..~

hrm been: recovered in form of lime-free Co nltrate salt. S
t .

ickel 'Cat.uy\ts] PLAT Reel'

When ThO: was used as actnator and under normnl Ll

synthesis, the same catalysts, because of low activity. B

* of synthesis gas can be avoided by operating with- -water . -

Jncreased addmou of Mn has no considerable mﬂuence
‘on this. The boeiling point is virtually the same with
5ynthesis gas and with water gas.

3081. . [Wet Synthesis.] FIAT Reel K-22,
frames 1242-1249. FIAT Reel E-31, Jan. 20, 194..
pp. 1108-1115; Bureau of Mines Transl, T—4a9 July
. 8 1948; TOM "Reel 274, frames 1620-1631.

Wet synthesis experimental test was. performed in
2 reactors: The 1st containing 55 1 of catalyst—oﬂ
mixture the 2d, 85 1. Ten 1. of catalyst (100 Fe:5 Cu:
10 Mn:100 kiesel'ruhr) per reactor were found to
‘give the highest conversion yield (73~ 3-75% in a single
stage and 93-94% in 2 stages). The theoretical yield
‘of 170 gm. has been reached in a 2-stage test with a
fotal conversion of CO-+H,==90-93%. The average
operating temperature varied 230°-250°. The syn-
thesis pressure was. 15 atm. The formation of CH,
‘was lower throughout than ‘in the corresponding. dry
synthesis test. When catalysts are used that produce
paraffin preferentially and have a low tendency for
producing CH,, and average gasxﬂcatwn of 3-4% may
be counted on with a total conversion of 70-90%. - The
consumption ratio CO:H. was shifted towards the H .
;: side in comparison with the dry synthesis. In the 1st-
stage, the ratio. was mostly greater than 1;1.30, .In
the 2d stage, however, the reverse is true, and the con--
sumption . ratio ‘is equal’ to. about CO* H--—lO 0.90.
The total consumption rate in the 1st and 2d stages
i corresponds to the proportion in fhe water gas and
varies between 1:1.24 and 1:1.26. As in th_e‘ dary-
synthesis, the. composition of the products depends

RO

sure, circulation, ete. .
what more sdturated’ an injthe dry synthesis:

tests ‘haye been run:for 7.5 weeks without much- re-
duction in acti
Z1 synthesxs gas't recycle gas.
See -abs. 2880,
Scnz\x, P. See abs. 408.
. ScuessLer, D. O. * See abs, 3501.

¢ 3082 ScHEUMANN, W. W., axp RESCORLa, A, R
Aromatic Adsorption’ Indet as ‘Rapid Method« for,
Approsimating Catalyst Activity. Oil Gas Jour.

~ vol, 2; No 12, 19-!:: pp 946—947 Chem. Abs.; vol 42,

1948, p. 1726. .
his papér was pre:en ed at t

- can’ Petroleum Iuostitute meetm" i
various test methods for evaluating the activi Y
catalyst, 2 have been used in the authors' laboritory-:
The Kellogg fluidized fixed-bed activity test based on

tb. nunual Amen

adsorption index based- on surface area reactions.
This paper presents data showing the degree of corre-

thetie’ fiuid catalysts.. A modified procedure, based
upon the ability of a cracking catalyst selectxvely to
adsorb aromatic hydrocarbons from a-hydrocarbon
‘mixture, is described’in detail as better meeting person-
‘nel requirements ‘and.
tests.. The: test, in brief, is carried out by fivst heat
treating the catalyst sqmple ata temperature ‘of 830° F.

consisting of 30% ‘toluene and 70% isooctane. The
adsorption vessel is shkaen for 2 hr., after which the

liquid.” The aromatic adsorption'index is the difference

bon mixture and that of the. hydrocurbon mixture, aftet
contact with the catalyst multiplied by 100

-ScHinsTED, H. ~See abs. 1454,

LITERATURE ' ABSTRACTS

- 3085. SCOHILLER, P..

. pared.
-.of synthetic hydrocarbons from coal is considered in

'purposes, is imticipnted, but a far wider field for the

-3086. SCHL{PFER,_ P. '
primarily on the nature of the catalysts and secondarily.
on-experimental -conditions such.as temperature,.pres-
“The products are always some- ~

© requiréments, and ‘a discussion of the processes avail- -
ity. . The gas throughput consxsted of S
) 3 : i from domestic materials.

) - with coke; there is also the po\sxbllxty of using elec-
" vol. 46, No, 28, 1947, pp. 231232, 234; Petrol. Refiner,

vol. 26, No. 12, 19-1: PD. Slo—Sl: H Petrol Processing, " of H: by electrolysis.

. eussed,
supplemenhry industries associated with the hydrolysis
. of wood and, to the desirability of. m.lxxmum 1ecovery
"' of motor fuel from gas works.

a standardized laboratory -cracking and the aromatie” -

lation between the 2 methods on both natural and syn-_

; reactxons, with; then: economic sxf'nxbcauce for Svwitzer-
land. .
‘,]3088 Scnnunr;\\\ O, AND KOPPEL\ ERG, IEI \Iotor

me limits . for-performing the
¢ lmits for p : | Fuel Produced From Conl by 3 Processes in Germany; .

A 835-gm. sample is then. weighed inte an adsorption -
vessel to which is added 5 ml. of a hydrocarbon mixture .
refractiveé index is determined on the supernatant’ -

between the refractive-index of the original hydrocar- :
- tion, cruckmg. and - extraction. -

e is seen that tﬁe types of gusoline obtumed by hydro—

- 401

3083, ScHicE, F. [Developments in Coal Proggssing.} -,
Braunkohle, vol. 24, 1926, pp. 1065-1070; Chem, Abs.,
vol. 20, 1926, p. 2240.

Discussion of cracking and hydrogenation processes
and of the Synthol and synthetiec MeOH processes.
3084. ScHirLER, G. [Synthetic Fats as Basis of Satu-

rated Fatty Acids,] Ztschr. Lebensm. Untersuch.

Forsch., vol. 88, 1948, pp. 174-150.

Review of the synthesis,of fatty acids and fats by
the Fischer~'.l‘ropsch method.

See.abs, 1711, 1713, 1715, 1717

Oil Synthesis in Relation to Hiée-
tricity and Gas Supply. Engineering, vol. 167, 1949
pp. 17-18; Fuel Abs., vol. 5, 1949, abs. 4976.
Relative overall thermal efficiencies of coal carbon-

ization and electricity generation are discussed and the

coal-economy efficiencies of gas and electrieity are com-

There: i$ every reason to espect the gradual

replacement of natural petroleum products by synthetic

products in the more distant future. The manufacture

some detail, particularly from the economic standpoint.
A decline in'the use of gas for domestic and industrial

carbonizing industry is expected in the combined car- '
bonization and synthesis plants of the future. -
SCHINDLER, H See abs. 873, 874, 875, 876, 877,
878, 1477. -

[)Ianufacture of- Replacement
Fuels in Switzerland.] Schweiz. Ver. Gas-u. Wasser- B
fach., Monats-Buil,, vol. 18, 1038, pp.: 40—60 ‘Chem, =~ v

. Abs., vol. 32, 1938, p. 7241, . L

Review of theé nature and extent of the natlonal fuel -

able for manufacture of motor fuels ip“Switzerland .
In the absence:of any quan-
tity of suitable coql, peat and wood are suggested as"
raw materials for the synthesis®of gasoline. High-
pressure hydrogenation hardly can be considered for
Swiss conditions. - S}nthesxs by the Fischer-Tropsch
process is practicable in small units and can be ar-
ranged to utilize wood, lignin, or mixtures of. these

trical energy in place of coke and in the prepar_:ation -
Cost estimates are pri ted
and the -energy. balance of. various methods for pro-
ducing fuel are shown, Each 6f these processes-is dis- -
and; reference! is' made- to. the. possibility of

3087, . -[Gas. Research and Gas E\ aluatmn]
Schwexz Ver. Gas- u. Wasserfach., Monats-Bull., vol.
23, 1945, pp. 8-7, 61-6S, 77-82; Chem Abs vol 40, -
1946, p. 7565...
"Lecture reviewing recent dewelopments in gas tech-
nology, especially :various types of Fischer-Tropsch

."

- Trans. World Power Conf., 3d Conf,, II, 4-5, Septem- .
“ber 1936, 20 pp.; Nat. Petrol, \e“s vol, 28, No. 37, .~
1936, pp. "-1E—"4H 26, 28 30, 32, 34; Chem Abs vol. :
30,-1936, p. 8569." o
Motor fuel-is produced by. hxoh-pressure bydrogena-
tion of coal and the products recovered therefrom; by
low-temperature. carbonization and extraction by syn-
thesis ; and by low-temperature carbonization, distilla-
The ' properties of
-gasoline produced from éach method are-compared. It
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It is known that in the hydrolysis o
bides, hydrocarbons aré produced.
composition of (Ca, Sr, Ba, Mg, Be) @,
K, Rb, Cs): Cz and of AL (C:
while with ALC; and Be.C,
is obtained. The reason
hydrocarbons is that in
point of the carbide lattic
and the splitting of the I
energy are available, w
among the hydrocarb

genation and synthesis are fully equal to the refined
. gasolines obtained from crude oil. The raw material
consumption per kg. of gasoline and the smallest eco-
nomieal operating unit for the various raw materials
By high-pressure hydrogenation of
g. and 40,000 tons; of bituminous coal,
00 tons; of low-temperature brown coal
tar, 1.25 kg. and 85,000 tons; by synthesis from brown-
coal briquets, 10 kg. and 25,000 tons; from bituiinous-
and 20,000 tons. Taking into account
the thermodynamie efficiency
uets/energy of raw material)
ies 0.2-0.3, compared with 0.3

are as follows:
brown coal, 2.5 k
1.66 kg. and 40,0

coal coke, 5.4 kg.
all the sources of
(energy of finished prod
of the synthetic process 1
04 for the hydrogenatio:
8089. ScHLEEDE, A., RICHTER,

[Zinc Oxide‘as a Catalyst.

M., anp ScEypr, W, *
1 Ztschr. anorg. Chem.,
, pp. 49-83; Chen.l. Abs., vol. 29, 1935,

«

ared by the thermal decorposition of Zn
luminesces oranged-red when excited
¥s ; and it does not catalyze
i MeOH at 360°. The luminescence
is'caused by the presence of twinning planes or bound-
by the crystallizing together from
crystallites into compact particles
of catalytic action is due to the
On the other hand, ZnO
decomposition of hydrated
does not luminesce, but it is
yst for the MeOH decomposition.
allized from a melt,
planes that cause fluorescence,
t, porous character favors cata-
purity of the initial substances
0-is not a-factor involved.in -
The properties of ZnO.
ay lie between these 2.
nce of ZnO may be used
<0f 'the method- of . its. .
*The" crystalline ‘structure, size of the
evelopment of several differ- -
ere studied by means

form various h
If the heat effect of oxide
strietly positive, then hydroea

by ultraviolet Ij
the decomposition of

demands (for example C;H,) a
zis true, liquid hydrocarbons ‘are formed. W
ecomposition of Fe carbides, not only gaseous .
liquid hydroearbons are produced ¥ ind .
carbons and carbon. This make:

ary surfaces formed
the nitrate melt of
of Zn0. The lack
compact nature of th
prepared by the thermal

- Zn(OH)2 or ZnCO; at 360°
4 very active catal
Inasmuch as this Zn

it Iacks the twinning:
whereas its noncompaci
Iytic action. BExtreme
used in_preparing

" these differences in beha
- prepared by -other methods m
- : extreme caseés, -The luminesce
.. analytically" as an ‘indication

0 was not cryst:

““although there is
que of catalysts ap; ears

| points discussed.

- ScHMERLING; L

. 3091a. ‘SCEMERLING, L., 3
of the Polymerization of Alkenes,

nie Press; Ine.,

. The ‘discussion .deals féhieﬁx

. ‘catalyzed by acid-acting eata

" ently prepared samples of g S ;
prep > 3092. ScHMIDT, A, W. W [Problem of :Diésel Fuels.] -

of Debye and Scherrer structure
.. "and microcounting,

- of packing when jol
- by the adsorption of CO: and N..

8080.  SCHLESINGER, M. D.,
".:.AND SrtorcH, ‘H. . H. Fis

Brennstoff-u. Wiirmewirt., vol. 2
- Brennstoff-Chem., vo
Abs., 1938, p. 1007, oo
. . Developments in the production of
German raw material are reviewed:. Cetene numbers,
varying from 40 for brown-coal, low-temperaturée tar
oils to-120 for fuels prepared by
brocess, are now available, .- - i1 - . . .
3093, ScHMIDT, A, W., axp KNEGLE, F. . [Motor Eval- -
uation of Diesel Fuels.} "Oel u. Kohle Erdoel Teer,
: Db, 10341041 ; Brennstoff-Chem., ‘vol. )
"-20.1938), p. 272; British Chen; Abs..
. Chem. Abs., vol. 83, 1939, p. 7989, L
‘Tests for ignition characteristies are discussed and
mofors are tabulated. . The
agents and various constitu-
ents, suelr as Kogasin; paraffins, "phenol, ete., are set
urves, Carbonization tendencies

by the determination of the
itation \jelocities, and .

Crowzry, J. H., Leva, M., .
cher-Tropsch Synthesis in
Eng. Chem., vol. 43, No. 6,
1951, pp. 1474-1479. i P T
Study hasbeen: made of the slurry process as a .
means of developing an improved method for synthesiz- -
- ing liquid hydroearbons from ’
Fe catalyst suspended
. convection through

coil. A finely divided
in_oil is circulated by natural
0 & reactor- in the presence of CO

- A pilot-plant operation is deseribed. and the
ing conditions on the synthesis Is dis. .
erston with increasing .
was. the formation of light .
of -operating pressure- on
as found to be small;
tant space velgeity is
hesis' gas conversion. -
ed, 5% appeared as C;-+Cs
ier’ hydrocarbons (58% of :
asoline range), and 429 as CO..
ted compounds were obtained ™ -
Potentially impor-
cess are indicated-
€.control, mass transfer,

- cussed. .An ine
temperature ‘vas noted, as
_ -hydrocarbons.- The effect:
light hydrocarbon-producti
an iocrease -in pressure at con.
accompanied. -by. increased . synt
On-a basis of the CO react
~hydrocarbons, 43% as heav
‘which boiled in the g
amounts of oxygena
_ in the light-oil .and H.
ges for the slurry pro
_.'by the improved temperatur:
- and flexibility of operation.
3091, ScEyaHL,  N. G,
Ztsehr. Elektrochen.,

rease in. CO conv ‘test results for several

effects of supplementary

orth in detail with.¢

- [Hydrolysis - of Carbides.] ..
ol 40, 1934, pp. 68-70; Brenn-- ..

Since Fe forms a hi
had' reported depecti

S

yet no sure proof of it,.

See abs. 15794,
b IPATIEFE, V, N,

1

‘ts

' 3094. Scmyipr, -J. [Catdlytic .Reductions of Carbon

Monoxide.] - Schweiz:: Apoth. Ztg.; vol. 64
240; Chem. Abs, vol. 21, 1927, p. 1699. .. o
view of the work of Fischer and Tropsch on Syn=.° -
thol produced at high pressures

. [Nonexistence ‘of 2 ‘Higher Nickel :Car- "
bide.]. ‘Ztschr. anorg. Cheém;, vol. 916,

ELATED PROCESSES LITERATURE ABSTRACTS
Fr05) - Schmidt attempted to prepare it - by X-ray
ghalysis. CO was passed over Ni (reduced by Ha). for-
3 All samples of carbide thus
Fytained contained 0.4~1.3% free C and 6.8-7.8% com-
Kined C. Although the latter was higher than the
Ficoretical (6.37%) for NiC, this was the only com-
fsund detected by X-ray studies. As all the possible
Biaces for C in the space lattice of Ni,C are not filled,
[ chmidt assumes that the excess C takes some of these
Places without distorting the erystal..
£f-NisC computed from crystal data is 7.880 gm. per
Ko, ; the experimental value (d%) was found to be 7.957
The excess C in the erystal may help
unt for the difference. The products of decom-
Fosition with acids were CH,, C.Hs, C:H,, and H:, all
poing evolved in varying proportions. The results of
Hecomposition were not reproducible. When CH, was
ssed over Ni, C was formed but no carbide.
ve NLC and much C. Bibliography.

[Decomposition of Carbides by >Water .
Ztscher. Elektrochem., vol. 40,
i 1934, pp. 170-174; Chem. Abs., vol. 28, 1934, p. 4675.

i Carbides that are decomposed by H.0 or dilute acids
‘may_be divided into 3 groups: (1) Carbides of Fe,
Co, Ni, and Mn having the formula M,C. ALG;: prob-
pably is to be included in this group. These carbides -
‘have a lattice in which the C atom:
@ that the products formed on. treatment with H.O- or.

Jdilute acid result from the action of the H. set free i

by the decomposition upon each C atom separately. :.
The reaction. proceeds in several steps; =CHy radicals. | )
@ are formed 1st, and these are either converted to CH
i by hydrogenation or polymerized to C.Hi.: From C.H.

£ varioug
Thus, in th

463 hr. °—250°. - larger than that calculated.

 eontame O tiorgns: H:4-CO:=CO+H;0 followed by H,04+CH.=
C0--3 H...' The equilibrivm was approached from the .
CH,, CO: side, and the reaction proceeded thhonf':

The catalyst used was reduced Ni

supported on Si0: gel. As an intermediate step in the

primary reaction, NiO apparently is formed.

3099. Scauint, L. D. Synthesis Gas From Pulverized
Coal, Oxygen, and Highly Superheated Steam Is
Produced in Pilot Plant,
July 1951, pp. 10-14, 42. )
‘Work"described in this paper is given.in full detail

in Bureau of Mines Rept. of Investigations 4733 (abs.

)s with O, G:H,; is
CH; and with Mg,q,
for the formation of
the decomposition at- ey,
e through oxide fo
attice, determined

separation of C.

hich are
! oD atoms present, Thus, in
decomposition of BeC:, only C:H:, and in that of Be,§
only CH; can be produced aceording to the equatio;
BeC:+H,0=Be0+G:H. and Be.C+2H.0=25;
The relations are not quite so clear when mix;
ydrocarbons are produced,
carbides of the rare ear
C:H: and CH. are for
cording to the equat

ths besides other hyd;
‘med, ‘i? the ratio o
ion: 4XC.+6H.0=2X,0,
drate) +3C-H:+CH+-CH.. The CH ragioe &
ydrocarbons depénding o

1 the en
formatio:
rbons with great ener;
re formed, if the

gnor Dilute Acids.] in Oxygen and Steam.

but- also solid hydye.
X ) s the clarification of:
the reaction mechanism difficuit.  One must assume -
- the presence of a carbide richer i
There is considerable know:

s are separated, so

n C (for example .
n of its existen

to. agree with the .

by “hydrogenation, polymerization, and further s
tion of =CH., hydrocarbons are formed with a larger
number of C-atoms. -C.H: is not formed by the decom-

108% O;-at a cons

;Advanges in Catal- (2) Garbides that give C:H;
w York, 1950, vol. 2 on. decomposition” with HL.O or dilute dcid. - To this
I ‘ ; group belong' the carbides of the elements of groups
:and 'IX .of  the 'periodic table; also  ALCIC), Land
Ce:(Ci0)s. -The formation of C.H: is due to the
ges in the crystal Iattices of these: -
. UC: and the carbides of the rare earths -,
give not only C.H: but other unsaturated as wéll as -
nfurated hydroearbons, the composition of the gaseous - ;
roduct varying with the conditions of the decomposi- N
tion. . These carbides have tbe lattice of CaC::or one
ery similar. . Their irregular behavior'is due to the-
i conversion-of the metal, upon decomposition -of. the -~
scarbide, from the bivalent to the trivalent or. quadri- -
(3) Carbides that give- allylene upon
Only Mg-C: is known here, E

osition of these carbi

th polymerizations

. §9.refs. are listed,: .
‘presence of C~C linka,
0,"1938, pp. 20-26; -
1. 19,1988, p. 346 ; British Chem.. -

diesél fuel from -
; vol. 12; 1936, pp:
" the Eischet-Tfopsq}x' .

e

tructure of .its crystal lattice has not been inyesti- -
@ sated, no definite stdtement can

be made in' regard. to
on, but the production -..
he presence of C<C-C

1039, B, p: 234 . W% o mechanism of the decompositi

" ’ : £ of pure allylene would indicate t
@i linkages in the lattice. . R
. Das Kohlenoxyd, seine Bedeutung und
Verwendung in der- technischen Chemie. ‘Akad. .

Verlagsgesell.,” Leipzig, 1935, 235 .pp.; “Brennstoff- -

‘ from 8.6% to 2.2%.
- 'ties are discussed. i
- ScEMIpT, W.- See abs. 3089,

‘SemyiTt, K. See abs. 3168,

ScmyIrT, P, See abs, 1604.
[Synthetic Gasoline, Its
] - Ind. chim. belge, vol.

" N 1

Chem.,, vol. 16, 1935, p. 220, - : ol
Chapter IV discusses the technical synthesis of
eOH, the higher alcohols, the GH, and benzine syn--
and some others such as CH:O, fatty acids, ete.’
eOH synthesis is treated very fully, but the ben- . -
zine synthesis is covered in onl

".-8102a. Scmyrz, D.
: - Its Prospects for the Future,
© 16, 1951, pp. 335347,
Summary, -4 refs. S
8103. ScMITz, “E. ' [Germany 'and Lig
" Chaleur et ind., vol. 16, 1935, pp. 69-70. ;
Brief account of the Fischer-Tropsch proce
some remarks as to the nature of the products.
.3104.-SCHNEIDER, A, [Synthetic Mineral Oils.]  Leben’
, pp. 81-87; Chem, ‘Abs;, vol. -~

and on the synthesis at .
ssure of CH, and highet petroleum hydro- - ‘

5 ¥ 5 pages without a-very” R
tomprehensive descriptioq, T TR

3098. -ScmoT, J., AYD NEUMANN, B. [Equiliby;
Methane-Carbon 'Dioxide. ‘and ! Carhon Mon
. Hydrogen.]. Zischr. Elektrochem,, vol. 3. 93

:925-934; Chem. Abs., vol. 27, 1933, p. 1260.

. Equilibrium CH+CO:=22 ‘CO+H; was
Xperimentally, 500°-800°, and the- equilib
Stants are compared with. tho

, 1933, pp. 85— - . §
~98; Chem. Abs., vol. 28, 1934, p, 1618, . -
Zher. carbide, and since H. Tutiya -
ng, -« “highér “Ni carbide, (abs. -

- w., Umwelt, vol.. 6,.1950
44, 1950, p. 2731, -

' Tllustrated discussion of th

Tropsch processes,

403

_free erergy data. Above 600° there s ‘agreement,
but below 600° the observed CH, transformation is

This is due to 2 by reac-

Am, Gas Jour., voL 175,

J

See abs. 144, 768, 2455, 3022, 8024,
152 33052, 3306.

" 3100, ScEyipT, L. D., MCGEE, J. P., AND SroNg, M. C.

Pilot Plant for Gasifying Powdered Coal Entrained

Chem. Eng. Progress, vol.

<+, No. 10, 1948, pp. 737-T44; Chem. Abs., vol. 43,

Pilot plant for producing low-cast synthesis gas from
powdered coal, superheated steam, and O is deseribed, -
and some of the factors involved in its design are con-
sidered. -Only a preliminary-progress report is made
as the plant is not completed and no experimental oper-
ating data are yet available;
dynamic_approximations are presented for the pur-

. pose of discussion. 0. production is to be studied -in
2 plants—TI producing 1,000 cu. £t. per hr. and the other, - -
-a-German Linde-Friinkl-installation, 23,000 cu.: ft. per’;
The latter has operated for the production of
umption of only 13.1 kw.-hr. per 1,000

Some potential thermo-

101, Scyryaot, R., Axp GroM, E. [New Process. for s
‘the Continuous' Production .of Water .Gas_and: Syn-
L]°. Braunkohlenarch., No: 44
50-53 ; Chem, Abs,, vol. 30, 1936, p. 5757..
al apparatus and process are described
sing brown-coal.coke and depending’ upon supplying ;
- sendothermic heat for the water-gas reaction by means - -
- of heated, highly conductive steel tubes. EE oo
[New Process for the Continuous Pro- *
duction of Water Gas and Synthesis Gas.’ 1] Oel
" . u. Kohle Erdol Teer,
" Abs., vol. 30, 1938, p.’ : . . .
" Theoretical aspects and preyious laboratory findings -
are discussed. Technical scale apparatus of 2,000 m.® -
per day capacity. and ‘its operation are deseribed.
Tests of 90 and 69 hr. using low-temperature coke to
' produce synthesis gas (CO: H: ratio 1:2) were made;.
slight. changes in design' reduced CH, content of gas
Technical and domestic possibili-

, 1936, pp.

41-51; Chem, .

Past andr S

uid Fuels] '

ss with

he Bergius and Fischer- -
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. Bureau of Mines, the fluid-flow unit of the Standard

has been quite firml i
011 Development Co. and the internally fired underfeed o rily established that

0 £ : e octacarbonyl or cobalt hydrocarbonyl is th i
retort of the Union Oil Co. of Cahfqmia. It is expected catalyst and that these compounds ari readﬂ; fgf five
that 1 or more of these methods will be found suitable from any salt of Co or from the activated e

for economical retorting of American oil shales.’ There are some advantages (such as lower Tedetig

3120, —. Synthesis of Chemicals From Coaland . temperature) to using preformed dicobalt octacy. .
Oil Shale. Chem. and Eng. News, vol.' 29, 1951, as the catalyst. ‘Basic research on the chemis;?;ngg -
p. 1830, ' ~ the Oxo process being conducted at the Bureau of Mineg

Pa_per presented at the National Capital Section
meeting of the American Institute of Chemical Engi-
neers. Aotor fuels from oil shale are now capable of
competing successfully with fuels from petroleum. It
is predicted that an oil-shale plant designed to produce
gasoline, motor oil, and Diesel fuel will pay for itself
in 8-10 yr. If operated to manufacture chemicals it.
could pay for itself in 2-8 yr. There should be no delay:

-in establishing a synthetic fuels industry; a satisfac: -

tox;y supply of petrolenm is to be expected until about

1954, and then increasing shortages will develop. Nor

can the country depend upon imports, particularly dur-

ing wartime, to make up severe shortages of petroleum.

Furthermore, the cost of producing petroleum will in-

evitably rise because of the added costs for exploration

and for drilling deeper wells. At the same time, the
cost of obtaining synthetic fuels from coal and oil shale -.

is bound to decline, - [ . : : .

. . See abs, 96, 97, 926, 2437, 2530D.

3121, SCHROEDER, W. C., AND FIELDNER, A. C.” Amnjeri- .
can Advances in the Manufacture of Synthetic Liquid
?(;g;ls. . Internat. Chem. Eng., vol. 31, 1950, pp. 503— _
bt ! c . . T ) .

-7 Paper read at'the 4th World Power Confereiice,.
Londqn, 1950. A review of developments in conl hydro- "

_ genation, the Fischer-Tropsch process, -and, oil-shale.
 Drocessing in the Unifed ‘States is presented. The im-"

has led to some valuable developments: (1) 1-stage
production of alcohols by using fairly large Co conce,f

+ trations and higher-than-usual temperatures; @ -
hydrogenation of aliphatic aldehydes and
aleohols and of aromatic ketones and alcohols by hydr. -

hydrogenation is homogeneous and, . therefore, appli--
cable to S-containing compounds ;. (4) the homologatioy *
reaction by which MeOH can be converted to EtQg -
. benzyl aleohol to 2-phenyl ethanol, and tertiary buty{
aleohol to isoamyl aleohol. | The process has not been
in operation long enough to. permit evaluation of itg
mxpagt on the chemieal industry. It is likely that the
reaction will ‘receive consideration wherever large
quantities of any kind of olefins are available, Thoge
of.interest not only include those in eracked . gases
alkylation. byproducts, and Fischer-Tropsch oilg buE
other materials, such. as the terpenes angd unsaturateq
fats and oils. |~ PR Lo
;- ScuroerEr, K. See abs. 3251.
3123, SCHROETER, R. [New Methods in Organic Syn-
- thesis. XIII. Hydrogenation With~ Raney Cata-.
57 olysts] cAngew: Chem., vol. 54, 1941, pp. 220-931
252-260; Chem. Abs., vol. 35, 1941, p. 6241, .
. qcmprehensire review of the preparation and prop-
c.erties of Raney metals, hydrogenation’ with catalysts -
: 81? I:le. ‘Cn.l Cofv ‘:‘}}xllzl 88 hydrogenation of C-H, and GH,
proved relative cost position bLietween the prod cof ) .,‘.m s and o ae gropp,‘int:odu‘ctio n of the NE. -
synthesis and of p'etzeﬁeum is discusetl; tll)le txl'leclgtslgf - '?,L.OUD by c‘}tn?“]hf reduct:pq, seduction of the GOOH :
growing in favor of the synthetic product, and it is . ;3“’"?.“"‘1 of halazen-containing compounds, and hydro-
. probable that a large synthetic fuel industry based on senation of aromatic and heterocyclic compounds., - .
" .coal and oil shale will develop. An estimate has been - 3124. ScHUEsst, F. [Conversion-of Carbon Monoxide
- -made of the initial and the operating costs of a 30,000-. - -. Under Increased: Pressure TWith ‘Steam.] Gas- w'-
_bbl-per-day’ coal-hydrogenation plant using Wyoming Wasserfach, vol. 82, 1939, pp. 350-362; British Chem.’
‘' bituminous coal. From a consumption of 11,830 shor *-Abs, 19398, p. 655 Chem. ol 33,,1939, p.
gm; .og {3051,1(11151,‘;%&5'; 21,660 bbl. gasoline, 7,100 bbi 16562, e R TIEe
i P. G."and 1,240, bbl, phenols would be produced. Catalyst composed of active Cand MO Hrome -
The_cost: of “1% gasoline, with-L. ‘P.-G. and phenols . conversion’ of CO4-H.0=C(0.+H, mf%gfitf?z%tfsﬁﬁ i
© . credited at $0.03 per gal. and $0.10 per 1b., respectively,.. -~ 12-14 arm. with- little tendeney to’ CH, formation -or
- ould be $0.101 per giul.: The total plant cost would be -~ other side reactions. - It is insensitive to S, converting -
‘243 million dollars or.$8,100 per bbl. per day. - At.pres- .. orzanic § compounds into’ H.S and: destroying NO, - -
. ent, cost estimates for commereial  Fischer-Tropsclr ~ The process is well adapted for ‘producing gases for
" plants .operating on coal are in'a preliminary stage;- - s¥nthesis of NH,, MeOH, ete, and for detoxifying town ©
i &as. '\dVorking», results of 2 installations are $um-
marized. - ;Lo e - T

!

estimates are awaited from the demonstration: plant’
Dbeing erected at Louisiana, Mo: - It apypeéars at present
that the initial cost of a 10,000:bbl.-per-day plant will
be about $7,500 per bbl. per day. The c¢ost of producing
..8asoline and other ‘products appears to be. about the’ -
‘same asfor coal hydrogenation. Estimates have been ...
made fqr an oil-shale plant to produce -about 100,000,
.- bbl. of oil per day. The initial investment for the entire .-
“plant from-mining to refining would approximate 409
- million dollars or $4,090 per bbl, of oil per day. Oper---
- ating costs for shale-oil production are about $1.43 per,”
etric ton of shale or $2.00 per bbl. of crude shale-oi
Assuming 4 75%. recovery in ‘the refinery, the final
products will. cost:about $3.50 per bbl,. or $0.084 per
" United States gal. A breakdown of mining costs total- .
ing $0.65 per metric ton is given. T I
3122. SCHROEDER, W. C., AND OrcHIN, M. Oxo Reac- -

tion. Chem. Eng.,-vol. 58, No. 3, 1951, pp. 135-136.

Oxo process for production of aldebydes and aleohols
from olefins by reaction with CO and H has stimulated | .
considerable interest and process development: ' The

~status. of.the.reaction-is -at-present higlly-¢ompetitive-
.-and process: developutents have not been revealed. - It -

‘3125, SeruFr, /. [Thorlu .Ia:negiﬁm Clahvﬂysts'ior,
Gasoline Synthesis.] - FIAT Reel K-30, frames THE-

7453, no-date, PB 73,587; TOM Reel 207, ;
Report of the experiences gained with the Th-Mg
catalysts in the gasoline synthesis. . The catalysts were .
" supplied by the Kator-Fabrik at Holten:. .These cata-,

-lysts were definitely superior to the Th catalysts.”
-, 3126 ——, " "[Experiences 'With- Thorium and Mag-: <
nesinm . Catalysts in the. Plants of: the Ruhrehemi ;
- A-G1 FIAT Reel K2), frames 7.109-7,115, 1938;" -
_ PB 70,218; TOM Reel 296, PEDERE o

_ Survey of experiences with céatalysts .prepared by. -
licensees of the' Rnhrchemie. -No results of general -
importance were obtained. Seo .- :

3127, . [Influence of the Reduction Conditions ...
*ou the Activity of Thorium and Thorium-Magnesiom -

© Cafalysts.] FIAT Reel K-29, frames 7,186-7138, -
0 1938; PB 70,125; TOM Reel 296, ... .. ... .
~~Description vt §oiie” tests on the exparimental Com-

- firmation of old conceptions concerning the nature of

either dicghyyy o

Wetay - .

ketones to- 'A

carbons under Oxo conditions; (3) evidence that the - '

#" 8131 Scminz, B. . {Progress in the Production and
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types of metal working and will prevent corrosion.
It is an effective emulsifier for mineral oils.

3132, ScHUMAN, 8. C. Role of the Carbides of Iron in
the Fischer—Tropsch Synthesis. Jour. Chem. Phys.;
vol. 16, 1948, p. 1175; Chem. Abs., vol. 43, 1949,
p. 1636, . . Lo
Equilibrinm constants have béen calculated for the

formation of hydrocarbons from Fe,C, CO, and H; in

accordance with the reactions:

(1) Fe:C+(2n-1)Ha+f- (1) CO=CnHin+2Fe+
. (n-1)H:0

the catalytie process, especially of the action of catalyst
additions. Some practical conclusions are drawn from
" the results.

: See abs, 1171,

© 3128. ScHUFTAN, P, M, Modern Gaseous Oxygen Pro-

duction Methods. Gas Times, vol. 54, 1948, pp. 274
281; British Abs., 1948, B, I, p. 299.

Paper read to the Institute of Chemical Engineers,

.. February 1948. Methods for the production of medium-

i+ purity O: are discussed in detail. The development of

<. regenerators and reversing exchangers as efficient heat

". exchangers and puriflers and of highly efficient ma-

¥. chines for cold production by isentropic expansion, -
v assisted by the possibility of using more efficient recti-.
i fieation processes, led to an increase_of the thermo-.
- dynamic efficiency of medium-purity O, plants to 19%, -
compared with 13% achieved in the best classical plants.

Prospects of further improvements are discussed. A -
further approach to more reversible rectification

methods appears to offer most promise, In this con-

nection the Rescol process, a development of the British

Osygen Co. is .described;: detailed estimates of power

consumption of this and 3 other medium-purity O.

processes, the Linde-Friinkl expansion-engine typ&, the

n~1)H.O

.. by which hydrocarbons are produced with each hydro-
carbon molecule containing 1. C atom derived from an
Fe.C intermediate, using the free energy data .for
Fe:C given by Kummer, Browning, and Emmett, and -
the data for CO, H.O, and hydrocarbons of Rossini.
The equilibrium constants for both reactions are shown
at 227° and 327° for n=2 and »=S8. These data in-
dicate that the formation of hydrocarbons from Fe:C
is thermodynamically possible under the. conditions

- employed. in' the Fischer-Tropsch synthesis. . While no-

Linde-Friiukl-turbine type, and the Kellogg plant, are claim is made that reactions (1) and (2) represent

given.  The problem of producing enriched air.is dis-. - ' the chemical process responsible for the formation of.

cussed : large-scale developments are imminent: .° -*-  Fischer-Tropsch hydrocarbons, they are:at least as’
: Sbnm:rr:, k. See abs. 167.. . i +-. compatible with the experimental synthesis data as

© 8129, ScEULTES. W [Manufacture of Water Gas and  the reactions considered- by Kummer, Browning, and - -

“.Gas ~ for.” "Synthesis ~ From™ "Bituminous -Coal.]™ B
Gliickaunf, vol. 72, 1036, pp. 273-285; Chem.- Abs., .

2) FezC+2nH:+( (n11§30=Cqum+2Fe+

8133, ScmusrER, —. [Adsorption of Gases on Catalyst
.- vol. 30,.1936, p. 6163, ) AR I(Z:arll;iéers :u;d.'» H)}?\rogeﬁatiton ”I‘(i'szf’,‘l%.‘lysl?.]l I(.:_‘g. -
Development of the water-gas generator is.traced,..”  [FarbenindustrieZetko  Rept. . FIAT.. Reel C-2 e
and its application. in.producing synthesis gas (CO4-2 - - frames 1415-1425, April 1989, *11 pp.: PB 16,463; .-
H:) for making -synthol of Fischer-Tropsch is dis- Bib. Sk Ind: Repts,, vol. 7, 1947, p. 570. . R
;. cussed. Both ceoke and bituminous coal are considered . - Measurements on catalyst carriers have been made ~
* as fuels. The Didier chamber-oven process involving in order to determine the conditions upon which the -
. -produetion of Jlow-temperature gas, which is eracked- adsorption depends. - The selective effect of adsorption
in'the process to supplement the water gas He, is one - for a number of gases, such as C:Hz, C:H, G:H,, He, ot A, .
of the most economical. Low-grade noncoking coal is:-° has been studied on several catalysts, stch as pumice, -
used. - Graphs:are- given showing costs per kg. oil, * = bauxite, silica. gel, charcoal, activited aluminum gel:. "
using varidus watei-gas meéthods; with varying costs * ' Zn oxide, and catalyst 5053 cousisting of heavy metal"
per. ton of fuel. L PR R :sulfides.  Tableés-and graphs c¢omparing adsorption . -
" ScHUriz i isotherms and tables of reaction and of adsorption on':

ScHULTz, P. R. ' 8ee dbs. 2836, 2837, - g and table
’ . the catalyst.™ ~ .. R C e
3133a. SchUsSTER, .C." .[Oxo Synthesis.]- Fortschr. " -

~ chem. Forsch,, vol. 2, 1951, pp: 311-37+; Chem. Abs., .
vol. 46, 1952, p. 886.. . e o

*  Comprehensive summary of the literature concern-
ing the Oxo synthesis, discussing the reaction condi-- -
" tions . (pressure, . temperature, . catalysts), .reaction’ . . -
- mechanisms, and. the application of the'synthesis to
aliphatie, olefins: -and- dienes, C:H: aromaties, cyclic
olefins, arylolefins, halogens, N, and O c¢ompounds.
' 86 references.: ' .. S AR
- 3134. ScHUsTER, [, [Technical Practicability of the .~ '

‘- Production of Liquid Fuels in Gasworks and Coke- -

-- Oven Plants.] ' Chem.-Ztg.,- vol.- 57, 1932, pp. 661—
662;-Chem. Abs,, vol. 28, 1934, p. 2878, P R

- Various methods, for converting -coal. into liquid:‘ )
' ‘products by way of gasifieation and h¥drogenation are - -
" brought, together ‘into 4. single flow sheet. "The. table”
shows the temperature, préssure, and catalysts neees- = ° -

. 8180. Scuvrrze, G. R. [Thermodynamie Equilibria of - -
_.-Hydrocarbon Redctions Applied. to Destructive Hy-

drogenation. IIL.]. Angew. Chem.. vol. 49, 1936, pp. -
© 254-28S;. Chem. Abs., vol. 30;°1936, p. 6176. L
> Fischer process is workable at ordinary pressutes’
. because the hydrogenated products are stable at. the-
- low temperatures used. . However; the Bergius process ;-
;. -requires -higli. pressures gwing. fo' the imfavoiable - po:

" sition of the equilibria of certain cycli¢ renction types..
.--at’the high temperatures necessary for the destructive
- hydrogenation:. Lowering the required high pressures
should be possible if highly active catalysts can be
.. developed.. This does not hold if aromatic gasolines -
- of high knock rating are fo be produced. : -

‘Brennstoff-u. ' Wiirme-. -
Chem: Abs., vol..21;

Fuels,]-

TUtilization of Liquid
;- 19 pp. 9

“.wirt., vol 9 i
1927, p. 1582 L e T
Discussion, -with bibliography. =~ = s

dary, and the suitability of the different methods fo:
‘use in gasworks and coke ovens is discussed, . - - o
. 3135, . [Water-Gas Equilibrium and Nonpol- . -
sonous Gas.]- Gas- u. Wasserfach, vol. 80, 1987, pp: .~
-~ 804-307; Chem. Abs;, vol. 31, 1937, p. 5133, - -
New values for the water-gas equilibrium constant
‘were caleulated with the latest values and new equa-, |

3131a, Scmtrz, G. [Drilling Oil.] Erdsl u. Kohle, vol.
.4, 1951, pp. 285-200; Chem. Zentralb.,, 1951, II, p.
Bohrmittel Ho is obtained through the action of SO:
.and Cl: on.Mepasin (hydrogenated Kogasin), subse- -
' quent. conversion of the sulfochlorinated mixture by..
: NH, and chloroacetic acld.’, The active ingredient ‘of . 1 :
i...the_final _mixture..is.the Na_salt. of Mepasinsulfa- .. .-.tions.for. the.»speciﬁcﬂhent..ot;CQ.:,TCC')r H,, and_H.O.
¢+ - midoacetic acid.- . H.0 ‘emulsions’  containing ‘from *: ' These values for the water gas-equilibrium (given from.
. 0.3-3% are efféctive coolants and lubricants for many ~ - 800°—600°) are about 12% lower than those used earlier

-Emmertt. - [
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and are in agreement with the experimental results at
400°. Experiments were made as to the effect of use
on the catalyst employed. This catalyst consisted of
couoida:l Fe oxide activated with KOH and formed into
balls with cement. Initially, absorption of CO, by the
catalyst increased its temperature, although this was
Iowergd somewhat by desorption. The conversion of
the higher Fe oxides into lower ones by the reducing
gases required less heat than was supplied by the
combmnhqn of CO and H.. When equilibrium is
reached with the catalyst, heat is continually evolved
owing to the exothermic nature of the reaction of CO
and H, and this heat is enough to cover process require- -
ments. These laboratory observations were confirmed
by observations at the Hameln plant.

3136, ———  [Production: of Standard. Public-ﬁtilit .

%lses l«;roz;lr Coxlnbsustihle Industrial Gases.] Gas- g .
asserfach, vol. 85, 1942 .- 174157 ; L

50L37,1043, p. 3007, L Lo rre; Chem. Abs,
Discussion of the possibility of changing the composi-
tion of typical combustible gases, for ex:u;ple, gas fpr%m
the Iow~temper.:al:ure carbonization of coal, residual
gas from the Fischer-Tropsch process, and sewage gas,
to that of town gas or coke-oven gas by addition of
water gas having a suitable CO: H: ratio,, Theoretical
examples are worked out. - a

3137. ScHUSTER, F., PaNNING, (}, AND. Bueiow, H..
[Methane Formation in Carbon Monoxide- and Di-
oxide-Containing Gas Mixtures-With Various Nickeél

_Catalysts.] - Brennstoff-Chem., vol. 18, 1933, pp. 368~ -

© ''389; Coal Carbonisation, vol.

~ 1,.1935, p. 1277 K
Abs,, Vol. 30, 1036, p. 3067, oD 1273 Chem,

After referring to Fischer and.Pichler’s_observutio,n’s -

"~ ‘on the effects of Ni~Al catalyst i ‘ma tion :
- L from nietres of Son yst_in the formation of
- the results'of their own investigations with town gas
subjected to water-gas catalysis (activated Fe oxide
. contagt at 450° C. with stenm) and then passed over
. €lectrieally heated Ni contacts. , The results confirm
* Fischer and Pichler's observations, . The effeots of dif:
ferent - catalysts vary, and the following cases have.
) been found: (1) Selective hydrogenation of CO, the .
- C‘)Oz.\being attacked after complete conversion of CO; .
: (2) simultaneous hydrogenation' of _both oxides with: .

' out preferential complete conversion  of ‘éither: (3) "

- sim_ultunebus hydrogenation of both oxides twith prefer-’
e(:gglahcox;:pletetconversion of CO to CH.. In (2) and -
» the formation of CH, depends wpon thé ratio
€0 to CO: and. excess .. -\With N ortalae: a0, of
.- catalysishas been poisoned.

' 8138, ScmusTER, L. [Status of-
- Dingl. poly. .Tour.,'vol.i 343, No. 10, 1929, pp. 1841872
* _.MeOH synthesis of I.'G: Farbenindustrie A:-G. and
i g%x;l‘_t:; hxgh~prle§sure hydrogenation aré discussed, and

) ief general deseription of i ischer- sck
. methods. AR p, ’ ?ergqs, mﬁehe: T?OD‘S'Ch
. 3139, gcf%rwtx 'H., [Behavior of
- ward., Water: - in ;the . Fischer-Tropsch. - Catal N
:8Eemleglng."1;ech., vol. 21, 1940, pb. 197-3700 Tai
emist, vol. 25, 1949, pp. 450451 Ch :
13,1040, p. 6407, T 0 oL; Chem. Abs. vol.
Metallic.Co in -active form is contained in the cata: "
© 1yst -'of very. " small particle . size. it
, CoO-rH==Qo+H=0'i‘s caleulated on the-basis of“in- -
creased active surface and resulting higher. surface’
energy. '.l:hg calculations and some of the experi-
mental data indicate thatin commereial practice oxida- -

Coal: Liquefaction.]’

Active - Cobalt To-

* tion "of the.catdlyst-may oceur with ¢orresponding .’ -

innctimtiog of the metallic Co, . o
3140. ScEwap, G. M, AND Drrkas, G. - Inhibiﬁﬁ
- Action of Methane on the,;Reactloﬁ of 0[xygeu nng R
__H;droggmon -«a;/Copp‘erf Oxide-Catalyst.]-- Ztsehr:

CO, H:, the authors present - .

: X Uz and. ] ‘With Ni catalysts the ret
action continues 'to water-gas -equilibrium after CH,. -

The “equilibrium.’
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Elektrochem., vol, 50, 1944, pp. 97-103: Che

vol. 39, 1945, p. 858. PP D103; Chem. ap,
At pressures of 1-9 mm,, CH, i i ‘

is not oxidized below ! oxidized ws, it

in H-0, mixtures at 400°,

not due to

Irst by the CH,, since thig hypothesis
by the conditions of concentration an
Nor can it be understood that, as a. r
diffusion, the CH,, whose molecular weight lies

that of H;

- the wire; on the one hand,
than the expected velocity of diffusion to
apd. on the other hand, the caleulated speed of thery;
diffusion is so low that the stationary o
cation of the gases appedrs to be virtually nonexiste
because of- thé diffusion in concentration. It.can:

«~explained

" as a branched-chain reactio

formed on
through a
CH.' The

Kinetics

0:~Cu0-+0, (2)
L0, () H4-0.-0
8141, SCHWAB, G, ‘M., AND NAICKER, K.
-'Reaction on a Platinum Surfice at Low.
Ztsehr, Elektrochem., vol. 42,

600° but is oxidizeq

This inhibiti

displacement of the rezetants from the caty,
is invalig

d tem: el

esult o

betwee
away from the H, g,
the reaction is much sioy,

the w

and O., drives the 0.

thermal stratig

best by picturing the oxy-hydro,

the catalyst; CH. inhibition takes
further chain fupture with consumption of
suggested chain of reactions ig:- (1) Cu
g-l-’-_f)rg—)OH+H, (3) OH

+

and at pre
for removing the

- cated function of the partial pressure of H: and CO,

The.reaction was autocatalytic in- the absence, but not
in the presence, of an initial pavtial pressure o y
If P:Os was used to remove th{aa 0 Tormen (00
of half conversion was proportional
the rate was independent of the Hs
catalysis but marked inhibition by. CO was

pressure,

When Dresex?i‘
0g action g

+}Hz‘)H+ 7

[Water-Gm;r’
L Pressures,]. |
Chem, 4bs., vol. 30, 1936, p. 7070, " 0. 0706783 -
of the reaétion Hi4-CO,=CO-LH o
been studied: on.a. Pt filament 70-5"-,—1,200" o, lave
%Besgup t%0.3 mm, - Byuse'of H:S0;

=0 formed, the authors found the rate was i -
ent of the partial pressure of CO- vos & depend

-and was a. compli--. .

H:0 formed, the time’ .
to the pressure;

'No auto- . .
observed.. . . |

If a ¢eold bath ( =90°) “was_ placéd ‘argund the reaction-

. vessel to remove the F.O formed,
reaction changed completely. No reaction occurred . S
the rate was very high and |
s ' The. observed. rate was - -
- would be caleulated by assumiiig the sur-"- -
] adsorbed H and that a reaction:
‘time’a CO: molecule struck the surface.
The results are interpreted as indicating the existence
~'of enough active points to Su)
- Doiuts active .enough  t6. permit’ the reaction: to occur: -’

. below 730°
10+, selhich

. face to be covered with
" occurred every S

.independent of temperature;

;. above 800°

cover 10~ of the surface and

* with no enérgy of activation. -

<8142 ScEwas, G.° M. aND SCHWAD-AGALLms, E. -

[Alloys a
.- 71943, ppi

Iytic. effect

- at. % Ag has the homogenous

- - below this.

- Dp. 177-179; Ind.- - -1 This-change
¥ catalytic effect of the

above and below 490°.
. reaction with-the alloy
. Separately prepared pure v phase, 28 keal. The same
MeOH -decomposition. -

holds- for
the surface
position of

- that the he:
pure Ag to

determinati
the vapor-p

__figreed with the above. -4 simple mixing rule seems t0,-

'20.2 for 7.5 at. 9% Cu,

‘the character of the-

s-Catalysts.]. Naturwissenschaften, vol. 31, -

822-323; Chem. Abs., vol: 3S, 1944, p. 1679

was studied. An alloy of Al with 9.7

temperatureé. it has: the hexagonal -y pbase:

e of phases, ‘however, does not: affect’ the

~The heat of activation of the-
was 2526 keal.; that on the

Any . effect’ of C on

& phase “above 490°; -

Effect of separation 6f phases in ‘alloys.on their catd-: -

alloy on decomposition of EtOH: -

is considered improbable, With-the decom- - -

HCO-H over Cu-Ag catalysts, it appeared
at of activation changed from 18 keal. for
24for.Cu; it was 24 for 5 at. %

hase reaction. . Results by a static method

Ag, and -
-The metliod used was -direct ™ '
on of gas flow (H: and CO:) resulting from -

f3148. ScEwaB, G 3, axp Zory, H. [Kinetics of the
e fydrogenation of Ethylene on.Skeleton Contacts.]
figisehr. physik. Chem,, vol. 32, B, 1936, pp. 169-201;
}-Chem. Abs., vol. 30, 1936, p. 4745. s
2 sctivated centers are in the interior of the catalysts.
Tocording to the activity and the temperature, the
f-ate-determining process depends-on these actlvaged
centers or diffusion through the pores of the material
jor highly dispersed substances, the configuration of
fihe inner surfaces is extremely significant, since their
ctive centers are accessible to gases only by diffusion.
- ScEWAB-AcaLLInis, B, See abs. 3142.
Scrwartz; F. G.  See abs. 3595,
3124, ScEwaRTz, H, Al Metastability of Cementite.
- Prans. Am. Soc. Metals, vol. 23, 1935, pp. 126-150;
Chem. Abs., voL 29, 1935, p. 3959. .
In an Fe~C. alloy containing also 0.03% Si and not
aver 0.04% of other’ elements, the reaction FeyC=3
Fe+C proceeds to the right at all temperatures from
-630° to above the eutectic melting point,  The A, stable
eritical point is found 15° above A, metastable in this

Conversion of Solid ‘Cementite Into Iron
and Graphite, Jour. Iron Steel Inst., vol- 138, 1938,
j . pp- 205P-240P; Chem. Abs., vol. 32, 1938, p. 9012,

1 changes accompanying' the reaction Fe,0=3Fe+C are

A3

V'

i best existing work on the underlying data. Evidence

is offered regarding the possibility of the ex

5= possibility to the coustitutional diagram, especially the

4;, or G’S’, line of the double' diagram. The graphitiz- -
ing reaction-involves the-formation of-graphite nuclei, -
the solution of cementite in Ie, -the dissociation of
‘cementite into Fe and C, the migration of C. either
before or affer dissocintion, and the erystallization of .

5
by the migratory rate, this being. the slowest step ex-
o cept at the very beginning and end-of the process. The
r graphitizing rate is-thus, in fact, mainly a function of
the nodule (nucléus) numbef and migratory rate.” The :
% nodule number is determined largely by the prevalence

ture. - The number of interfaces depends on the fine-

cast Fe, the matrix of which is hypereutectoid in cp‘m—
position, may carry -additional .interfaces .into "the
< graphitizing - temperature range.

" graphitizing temperature; the O c'ontenr; 'of»t_he metal,
and other variablés of the melting operation. = The

ence of other alloying elements. Certain elements

appear to:retard the migratory rate; whereas a-few

migratory rate. The effectiveness of the elements of
group VI of the periodic table on the migratory rat
and the. fact that the effectiveness of elements in

. point, 64 refs. * s .
. 3146. Scawarrz, H..A., JoeNsox, H. H:

399; Chem. Abs., vol. 24, 1930, p. 5272..

tion of C rather than

Prequenching ‘accelerates mig:
 of ° nere

diffusion, becaus

* LITERATURE ABSTRACTS

" Qur knowledge of the heat, entropy, and free energy -
% otill unsatisfactory owing to the imperfections in the "

istence of
v 2 types of solid solutions and the.relationship of this -

graphite.. The reaction rate is shown to be controlled

. resistant to poisoning..

,; of interfaces in the metal at the graphitizing tempera- -
< ness of the original white-Fe structure; which in turn
is a function of the cooling.rate.  Supércooled white <

For a given set of
terfaces the nucleus number is a function of the -

‘migratory rate of C is influenced mainly by the pres-
' ‘Dresent -in-atomic solution or ds chemical compounds ;
accelerate graphitization, probably by inereasing the- -
te

given group often decrenses with increase of the atomiie
weight may. be of interest from 'the electronic view- :

b J UNG%:, C.
- H, Graphitization.of Prequenched White Cast Iron..
"' Trans, Am. Soe. Steel Treating, vol. 17, 1930,;pp. 3837 :

‘Study of. the acceleration of graphitization produced

" by prequenching hard Fé before annealing. The re-
actions involved are interfacial in character and repre- .’
. 'Sent the rite of solution of Fe,C in the metallic matrix. .

d mumber of -

409

graphite nuclei- with the accompanying decrease in
migratory distance. -
3147. Scawarz, C., axp Uricr, H. [Specific Heat,
Entropy, and Energy of Formation of the Iron Car-
bide Fe;C.] Arch. Eisenhlittenw., vol. 10, 1936, pp.
11-12; Chem. Abs., vol. 30, 1836, p. 7021.
Specific heat of FeiC can be expressed by 2 equations,
1 below and 1 above the magnetic transformation point;
for the range 273.2°~407.1° K, (€=16.8—0.028 T cal.
per mol.,, and from 407.1° K. upward 0=28.2. The
energy of formation is represented by 3 Fe,+Cp—
graphite->Fe;C ; energy=2,600 cal. per mol.” Heat con-
tent I and entropy § for temperatures above 407.1° K.
(134°) and for 298.2° K. (25°) as base are expressed
by 208.2 IT=28.2 T—8575.4; 298.2 I*"'==2006 cal. per
mol., ST=28.2 In T—137.8; $*“"'=32.176 cal.per de~

_ gree per mol. 5 refs.

- SCcEWARZ VON BERGKA.\IPF, E. - See abé.~ 340, ]
8148, Sciexce MuseuM—LoxpoN. Science Library Bib-
liographical Series No. 304 ; Chem. Abs., vol. 31, 1937,
p. 5137, . ’ o o
Production of benzing from water gas, 1932-36 is
reviewed. 58 refs. S o
Scort, H. See abs: 2330.

3149. SEBASTIAN, J. J. S, Cata]ytic' Reduction of Car- _ -

.- bon Monoxide to Methane at Atmospheric Pressure.

Cirnegie Inst: Technol,, Coal Research Lab. Contrib., - .
vol. 35, 1936,-8 pp.; Cong. chim.-ind.,-15th Cong, -

Brussels, 1936, pp. $73-8583; Brennstoff-Chem., vol.

17, p. 393 ; British Chem. Abs., 1931}, B, p. 531; Chem - )

“Abs., vol. 30,1936, p. 3068.

" Rate of reduction of CO at normal pressures’ over . ‘

“various catalysts maintained at-temperatures in the ™

range 200°-350° was studied. Mixtures (1:3) of CO

and H;, both pure and with theaddition of 0.0039% H:S, -
were tried, - Ni gave good conversion but swas rapidly .

poisoned. Mo was active’and not so'sensitive to poison,
. but 2 Mo oxide preparations proved inactive.
alone or mixed with-silica gel, showed activity and was
) The nature as well as the
.amount of hydrocarbons wus affected by “the catalyst

MoS,, " -

" and by the tempetatures and rate of flovy.' . Over Ni and.. " :

over MoS:, CH, predominated in the product, but up to -

89:C:H, and C:H: might be present. ~ :

3149a..
. Variables, * Ind: Eng."Chem., vol.-4t, 1952, pp.’ 1,175- .
. 1,184, S . oo P e

. Powdered-Coal Gasification.. Effect of.. -

. Very large quantitiés of low-cost synthesis gas re--.
quired for the production of synthetic gasoline and -

* other-liquid fuels necessitate the large-seale gasifica- - .
_tion of powdered coals with Q. and superheated steam. .

Investigation wds undertaken to determine” liowv the

influénce their relative value for synthesis. gas produe-~

tions under which a given coal-can be gasified with

maximum process efficiency, lowest O: requirement, and -
- lowest cost.- Sufficient evidence has been obtained to. .

-, conclude that young high-volatile coals of high O con-
" tent. yield better results than high-rank,.low-volatilé

coals of low O. content:.” Yet, high:ash or high-S coals
‘can be gasified as easily as lhigh-grade ‘coals, nor does

" considerable differences among various types of coals:.

.- tiom; ' It seemed nlso-that investigation of"the effects. .
of other process variables should determine: the condi~

it make any difference whether the’ coal is strongly:

. coking or noncoking. --For a given coal of predetermined
- particle size, gasified in a given generator, at:its maxi-

ratio, steam: coal ratio, and steam temperature will
. result in the maximum completion of gasification and
lowest O: requirement per unit volume of synthesis gas

made:; The beneficial effect of-the addition of lime to -

. thé powdered coal under certnin conditions (slagging

" mum- capacity, a proper combination of the O::coal’
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generators) has been established in special experiments cemented together into a strong,

; { . . ' - d iven positive ion, for example, to the
made. . ft. thick, A preliminary run of ?fclﬂ%m%gg"&‘ = 159- SELASINSKY. 4. V. 1[s1%npNo I(13170111}938 C;-al 53]; i?zx;gggilfnge:rgz%eIx)xoei:;hbors to a given Fe ic;n in lgﬁ
: . See abs. 144, pilot unit was performed with O and highly gy ; .uRu.ndsc;lg;l %ﬁ?té.?ef&ié vg S ’ " sesquioxide. The magnetic method, together wi
Chem. s - Oy v N

2 tate
i ibi - other methods, has revealed that the oxidation s
Historical review, especiaily .deschbmgta;léz Iflf)lt of & supported oxide may, under certain ?rfﬁlmsga;ggi
bausen-’l‘roschke process & d its mpo be influenced by the crystal structure -o e lp' A
Germany’s economical situation. In some cases there has been established a definite

heated steam. Although operating resultg
3150. SesastiaY, J. J. S., EprnUry, P. W., Bonaz, F., Fride " LS were incop,
AND Scmyr, L. D, Development of Syn thesisg' Gas  Dlete it was proved that the production of synty
Process -in Experimental Unit Operating on En. 52518 possible even from such unreactive substay

© trained Powdered Coal. Am. Chem. Soe, 114th as high-temperature coke containing 239, i

N rial. Although the run was discontinued ¥, B. See abs. 44, 45, 46, 48, 50, 52,53, _qjation between the information obtainable from mag-
Meeting Abs., Sep.tember. 1948. . : failure of the cemented circular coke 538, §§{,‘I Gg’éé&’ B . netic measurements and the actual catn}ytlc‘ activéitz':
Laboratory-size pﬂ'ot unit has been designed, and a bility of gasification was demonstrated. % ’SELI’G MaN, H. Application of Isotopes in Chemi- The methods described are not yet appl}lgab % tt?have

gnethod has Izeep developed for the gasification of 10- Seerte, . 8. See abs. 2754a, 3618, 3642), 2157, Industry. Chem. and Ind., 1951, pp. 724-721. magnetic substances such as alumind or si 1cz]t1.. ll: buve
0 dlb.tof pulverized coal per hr. by entramplent in 9: . 3152, Seerme, H. S, axp BIARSCE\T’ER R’ ¥ . ; cal t in chemical research and in the definite applications to some systems tﬁl whic] it
. 31‘1100% eam 2t generator temperatures ranging 1,800°- tion of Synthesis Gas by Catalytic Decoms Frodus - Uses of 150 opﬁs sical-process control. ‘ substances are used as supports. The erp:oga tecting
»+400°.  The purpose was to obtain the necessary Methanol,  Ind. Ens Cie R Yl % \?OmDOSltlon‘O\ Einspection and chemical-p C. Heat method of analysis is a.tool of major use in etal 0
engineering design data for the construction of large- 583-586: Chem. romie l;l‘;, 3.348 y D 05 4, 1048, py 58, Sectz, H., McDownarLp, H. J,, AND ‘YELLS," e and estimating certain c¢omponents in catalysts.
scale units producing synthesis gas from powdered coal = : 959-356; Chem. Abs., vol. 42, 1948, p. 4328, Capacity of Iron Carbide 88°-298° K. ‘an -k !These components. are the ferromagmetic substances
and to test .various types of fuels for their .relative . .. Moderate amounts of a synthesis gas (CO:H=-1. Thermodynaiic Properties of Iron Carbide.. Am. Fe, Co, Ni, Fes0s, 7-Fe,0s, Fe,C, and Fe.C.- In certain
value in synthesis gas production. ‘A brief discussion. . has been obtained by decomposing MeOH over : ‘

2)
is given of the principles of aerodynamics applied in - ros-supported cotalyst ‘'of Cu and Ni' oxides, uUI:"ﬂg,
the process utilizing a turbulent downward fow. of. O, - . Patent 2,010,427. The decomposition temperature g
steam, and product gases, which carry the powdered - 850°—£00° and 100-900 vol. of MeOH yapor pass gver
coal and residual dust along In a thorough entrain- . 1 vol. of catalyst per hr. The life of the catalyst g -
ment inside an $2-in. long, vertical, refractory tube, . about 200 hr. and can be regenerated several times by -
6-in. inside diameter. Typical data obtained in 37 _ periodieally burning off the deposited C. The only
runs under-widely different operating conditions are  byproducts of the operation are traces of CO., gaseong-
given. - Graphical analysis and study of the operating  bhydrocarbons, and C. A service unit to produce 250-

\ 0 : ‘ 1137, 1939, 11 i tal. supported or alloyed
¥ Inst. Min. and Met: Eng., Tech. Pub. 187, 1089, 11 des of & ferromagnotic metal. Suppo
. pp.; Chem: Abs., vol. 34, 1040, p. 1804, . with & nonferromagnetic metal the thermon;amglg(e:gist_:

. Heat capacities of Fe:C wer(—% determxsnee(}ﬂce;rl%zg method ca t‘;] " e\;eall allrés; s% 'f‘;et}fi";ee;ln ", manner

-208.1° K. The entropy wa ible by other tools. 62 refs. .
men.til‘_}i}’:ﬁss(?i‘i%&é u}.-'i Trom the solubtiéit_s; curvees ;sf; sible by See abs, 2327, ;500.
Tis C in austenite, the free ener p .
gligtf ?fat!'ﬁrfxﬁ:iotgﬁgf carbide are evaluafed. At SEMILLER, H. .ee4g'l;s. 307
;3&1‘ K., AH=35800 cal, AF°=+700 cal. for the SEN, R. See abs. 467.

y : - , < : and Sws=247 e u. The SeN, S, Sec abs. 1186. - ‘ "
Tesaits led to several conclusions, which appear to be 300 cu. ft. per Ir. of Synthesis gas and 1ts opersic o formation of Ko 5) AR+—0 for 3 Fe (140 SexpeRexs, J, B, See abs. 3001 3002, 3003,
useﬁul xg cogtrolling the quality of the synthesis gas described. Diagrams included. : . te;g;ﬁ )=FeC () Is 1,082° K. RN ' 3004, 3005 :
u ; Py : o i N . e : )= d . ‘- . o
ot ol oo Sl ” ™ SRS T S L v B o e e TN n e,
g ) - oo Ny o, i D] S 5 ecty . 15 ization of Alask: . S v . 5083,
815%. Seaastan, J. J. S, Eosnyny, P. W., Bosar, F., 0 Addition of Alkali fo an Iron Oatalyst. Am % Temperatare scg};‘;‘l’l‘.“g;%e;‘ 665, 1044, 16 DD. . : _Sexoo, H. See abs. 2502, 250

Boxrriery, L. W., avp Scmsupr, L D, Laboratory- ~  Chem, Soc.. 122d -Meeting. abs.,. September 1952, p. -
" Scale Work on"Synthesis-Gas Production. I, Devel- - ° 4=0. - . i o :
“obment of Process in Laboratory Unit Operating on «
Entrained Powdered Coal. - Bureau of Mines-Rept.
-of Investightions 4742; 1951, 33 pp. LA -
‘Investigations have shown' that a. synthesis. gis of.

e A as patE of T Seox; M. See-abs. 2194, - - e
ks are reported as part of - ; ¥ bs. 2198« = - i

'3 é;f:,?ﬂ plﬁ*ﬁﬁ?ﬁ%ﬁﬁzﬁs gf thig region for their, 31651. tslqu;cgéwf‘;;is ][Gg;lgg‘llg;)mn 1; 112;3&12 etx% JE&*
suitability as i liquid- fuel by, way: of hydro- - ... Synthesi: Fuels.] . Petroleun: et rer A
; ggggi}xtygxg &f?;flel?sﬁr};mtllig fl‘gmz-I:eymperatv.1_1*e' coke Apl'lll)1944,~ pp. 21-22; Chaleur et xfx(l., }‘ol, 26? 1945,
:gor the Fischer-Tropsch synthesis. ! c t \ : : - p..45D. A

W ; speti ‘atalysis. icatio ng ’
'3160. Serwoon, P. W Mugnetisty and Catalysis:© dAuetion of a mikture-of CO+H: in the desired propor-
‘Chem. Rev,, Vol. 38, 19—1(5..pp. 41-82. ot i tions and the necessity of eliminaciny the. inerts CO;
Possibility of relutiouships between . catalytie ac- and CH.. ' The idea is set forth of a total gasification by

Experiments in-both fixed-bed and. fluidized-bed hy- '
Arocarbon synthesis reactors . have shown that addition .
t E:COx promoter asa dry solid to. Fe'will produce g .
L 0 ‘ “catalyst giving CO conversions and product yields com-. -
“high quality can be:continuously produced from pow: !' parable to those vbtainéd with a‘catalyst prepared by a

derel('lt cogla»by e{gmim(llleut‘ in O: and steam.” The c%u\'elntlioml aqueons impregnation method. Addition
Quallly-of the gas depends upon conttollable operafing of alkali. increases CO conversion, the yields of hi h, S jag- ; i =

variables, such as type and size of ‘conl charg%%; coal” = molecular weight products and oxygenated compoun(igs, . vity on the one hand and magnetic fields an(} 1119;]:" - cracking, making use of the reaction (;H.+FO:——-2 Co+

+ fed Jate, oxygen:coal and steam:coal ratios, and - the %.of olefins in the low-molecuiar weight bydrocss. BB Lri properties on the ather, has interested MEEY 3 'F,—61 cal. and then removing the inerts.
steam -temperature.- 2 different types of bituminous .. bons. and frequently the carbide content of the catalyst. - 7 workers.. It cannot.be denied that thosezchen;l_ct'.l 3162.. SereIENK0, . S. R. ' [Mechanism and Relative
coal were used: A noncoking, tow-ash; low—S coal from - - Fe:C is a likely choice as the catalstieally active Fe : elements. that- show the .most pronounced catta ¥ ’2 * Rapidity of the Aromatization of Paraffinic Hydro-
_Wyoming No.-9'seam and a strongly eoking, high-ash, . °component. The effects produced by addition of K:COs . getivity,- namely, the transition group elen}gn”s ’ ai : carbons. - 1.]- Bull. acad. sci. T. . 8. §,, classe scl.
~ high-S from the Sewickley. seam in West Virginia, = can be explaied by assuming :that the catalyst has a {. also the elements that show the most interesting o chim., 1041, pp. 177-190; Chem, Zentralb., 1942, I, p.._
* A synthesis gas of low CO: content (7%) can be made .. defect or p-type character which is modified. by the - netic propetties. In af least 1 case, the ortho-para-Hy - 2219 Chen. AUS., vol. 37,1943, p. 30641 - :

from both types of.coal, pulverized either 70 or 90% - promoter. R v conversion, there is a clean-cut relationship petweetn “ " Octane and1: 1 inixtures of octane and heptane have . - .

minus-200-mesh, if the ratios of O.:steam and C: 0:4 magnetic moment and catalytic activity. This is not I(:: b ¢ ‘Aromatized in the presence of Cr:0~CoO and. . .. =
" -Steam are-high enongh. - The dry, ash-free coal gasified’ say- that all. catalytic activity is due to xnu«_gnetlsm,’d.f A 10 C0wC00. catalysts at 475°-500° and a through- ~ . . 7

In a single-pass ranged 60-70%, with yields of co+ may yet appear that catalysis and magnetisy are di 1 i put of 0.15-0.3 vol. % of the starting material per vol.:

H. ranging 15-22 standard cu.'ft. per Ib, of dry, ash- ferént’ manifestations ' of.. some more funglament{{ p}l‘t ,olt alyst. . By periodic ‘ regeneration (after every
.- free coal charged, depending on the choice of values for : -atomie property,. But for the present, the chief appli-- . of cafalyst. By “it_will retain. its original’

the cperating variables. - The combined CO-LH, in the ‘ b these.

Theotetical stud& of"ygasif:icatxon leading to the pro-: -

4

- 3154, Seeer, F. M., Domerry, H. (., AxD SACEANEN,
~-A.- N.-* Noncatalytic Polymerization of Olefins to
- Lubricating Oils.. Ind. Eng. Chem... vol, 42,.1951,
BD.. 2446-2452; Chem. Abs,; vol. 45,1951, p. 1737.;
" Thermal, noncatalytic polynierization of * 1-olefins . -

X

1 ] > g Care. it tural <. 212 hr.) of the:catalyst : ¥ st

e " © Dolymer 2 A -eations. of magnetism to catalysis are.in-structural - 2-12"hr. 700 vorking ht: : Under these conditions,™

) A agles. 2 1 ‘ -produces  excellent lubrieating. oils.”  Reaction condi- f cafaivtic solids, A review of such applica-' - dctirity after 700 working hr: - Under these condi -
;Z:;If;tl;s;;sté)il,dll;,cegerl%gge&rfggggzgm;‘;;t% oﬁ‘;?} tions are 600°-030° F., reaction time about, 10 hr., and *.’ : s;::gslggnt)df~,§?tlc_léig‘(iﬁs %};?z;ted effects is the purposé 6f - - occtane is aromatized;1.5 timeés more rapidly than hep-

pressures of 250-500 p. S.'i. - Thepreferred range of. -
L-olefins .is from hexene to’ dodecene:! Such olefins = §s£- substances of
from any source, as cracked paraffin- wax or Fischer- g‘é’ refs. - .. .  posed renction scheme agrees with the multiple theory

- Tropsch produets, ean be used for. the synthesis.- - 31608, Mﬁgnetism’ and the Structure of Cata-- .. of Balandin. By the use of oxide catalysts, the course

-Elelen lﬁ)btﬁzined‘ﬁ Indications are that even this Unusu- 41542, Sei F ' Fund " : S Iyt Catalysis, d-
y ligh gasification rate would be considerably ex.- “a. SEIT7, B, Fundamental Principles of Catalytie Iytically - Active -Solids. 'Advanmces in Catalysis,.. -0 i o oh is through olefin intermediate prod-. - :
A’caden?ic. Press, Inc, New York, vol. 3, ;1931, o 3&5_’: With- Pt-catalysts, no. olefin intermediates are. el

- ceeded-when younger coals are gasified. . Synthesis-gas =" Activity, Advances in Catalysis, - Acndemic Press,
ol . o108, e formed. Along with aromatization, a partial cracking

‘production rates as high as these per. unit.volume .of - -~ -INC., New -York, 1950, vol-2; pp. 1-19, - - - . o :
© . Status of, magnetic studies on catalyst structure is - “takes place, and the latter increases with increasing

“ fuel throughput-rateés up to 33 1b, ‘per cu. ft. ‘of gener-.
- ator volume, gas output rates as high as 600 standard.
cu. ft. CO-+-H. per eu. ft. génerator space per hour have

) . fon * ture, the’ .
icle.” Susceptibili luded for some, .  tane. Depending -on “the- reaction tempex;a ) .

his article. Subc?p‘tibl}:x.fly ggtian ?erf‘e ;gc 292 literature - throughput and the Dature of the starting materlal, .

‘major catalytic in ST about 25-60% is converted to aromaties. (The pro-

_generator space are jmportant factors in reducing capi- Activity of lieterogeneons solid catalysts is discussed.
tal and production costs for the manufacture of gas on "

- Energy surface, isomeric and more complex reactions ; L ‘ing lusions are drawn:-The .. ilar weight of the aliphatic hydrocarbons.
a comnlel'cml‘jscale‘ (See also abs. 3150.) 7 and ﬁiumcteriétim of solid ‘eatalysts - zll)re _described. . @t i‘xen'e‘tiér ;‘Zt}fg}ilso‘;fltne; gi(:-l;cel\"lzlenbce for the oxigiationg o g‘];l:c“hr e b[CutaIytic_CS‘elization of Paraffinic Hy-
3152, - Laboratory-Scale’ Work on Synthesis-~  Solids are classified into 4 types: Valence crystals, E stu%: of catalytically active solids ‘which contain ele- drocarbons. II. Investigation of the. Reaction
* Gas Production. II. Experimental Pilot Unit for . mefals, lonic” crystals, and molecular crystals. ' ¢ ments of the transition series. This is especially true " Products.] Buil. acad. sci. .U. R. S.§., classe scl.

o Undergtound Gasification Studies With Highly Su- 3155. Sexrro, S. [X-Ray Analysis of the Cementite -
Perheated "Steam and’ Oxygen. Bureau of BMines ° Obtained by - Tempering Quenched Steels.] ' Sei.
Bept. of Investigations 4742, 1951; pp. 33-L1. T Repts. Tohoku Imp. Univ. vo 1931, pp. 313~
-As underground ‘gasification is essentially gasifica- 7 ° -322; Chem. Abs,.vol. 25, 1931, . 4833, - . :
tion of coke walls resulting from the carbonization of ~ Method and: technique-are dese
coal seams by intense heat, it was décided to study the " the quantitative measurement of. cel

..gasification.: pTrun-of-bven,1~high-temperatute‘“coke*;, ~analysis: &

onencesmeliod xeveal.the.exisiencs of vilence _ ghim, 1013 po 010 Froal S350, G
T e imvowe ot suppoctod sﬁglfs’é:quﬁoxiﬁ - zentealh, 182, p. 219 Ghem. 455, vl ?'. s,
ot Gt h o b Sl Sty epnnig g st 0 v
; —f!l.)‘;i]?l?:;t)n is 2%%5&?18‘ t?)r tigpgefée&r?‘iiid;is:tael’si;ns R chargg wasg the Cr, Cs, dn‘d:Ca‘»fruct;io‘zjl‘s of §ynt?lu, ne

ed ‘for’ obtaining

'
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products were at least 50% aromatic. Cracked mate-
rials did not exceed 5-10% and unsaturates varied from
4-12%, depending on the catalyst used. -

See abs. 1704,

SeRPEK, H.O. See abs. 2785.

31.!);'40.11 rSE:;:Wxsfg M. ; [U's;_ lot Moto;—Fuel Substitutes.]
. . ing. antomobile, vol, 14, 1941, pp. 15 H
Chem. Abs., vol. 41, 1947, p. 3508. pp. 1351303
Yield of motor fuels obtainable by different indus<
trial processes in terms of horsepower per kg. of coal
is estimatefl to be 0.73.in the Fischer or Bergius proec-
esses, 1.91 in ghe carbonization of coal, 1.98 in gas pro-
ducerst 0.97 in making MeOH from coke, 1.39 in making
. g’ﬁ v;a galﬁ;\;m farbige, 0.240--0.577 in making alcohol
gricultural products, . ‘

from agrie by ts, and 0545 in making gas

3165. SEvasrvawov, Y. [Synthesis of Ammonir
Methanol.]: Khimstrol, vol. 6, .1934, pp. o150
Chem. Abs., vol. 28,1934, p. 4848. '
Discussion and mathematicnl analysis of the process.

SEVER’vANOvVA, M. G. - See abs, 1673. - )
SEYFRIED, W. D. See abs. 38, 3391,
’ SEY>10UR, W. “See abs. 625. : .
- Smapire, M. I See abs, 1107,'1584; 3769, -
SHARKEY, A. G. See abs. 1091, 1091a, -

. © ' SHARROV, V.I. See abs, 2470, '

.8166. Smarwerr, H: @, Production of Syrthetic 3iotor. -
3 3 , H. G. yrthetic dotor.- -
VSpl.!“lt \Vx@h Sp_eeml Reference to the Fischer-Tropsgll; :

) Prgcess. Colliery: Guard:, vol. 153, 1937, pp. 1125—""
1126; Iron and Coal Trades Rev., vol. 135, 1987,
98 965-966.; .Jour. Inst. Fuel, vol. 11,.1938, pp. 209- .
213 Fuel,.vol. 17, 1938, pp. 1-2; Brennstoff-Chem.,
vol. 19,’_19:}8, p. 845; Cllgm. Abs., vol. 32,1938, p. 8105
Jost of the subsequent’work on the process since the =

" advent of Synthol has been directed towar idi
‘ o1 b ward. deciding -
the effect of various factors, such as composition o?

- ture and pressure in the reaction vessel, and th
! ! 4 . e nature -
- and amount of the product obtained. It now i;— pl;:o% :
: gosgd to produce the synthesis gas of proper. CO:H:
ratio by mixing blue water gas with the essential quan:

. ‘appears that Fe, Co, and Ni, promoted b: 3 S

.. appears , DI y: other metal

- and oxides, give thé best results.” It generally .is agreea
. that Fe is the most sluggish but ean be used over a-

the initial gas mixture, ndature of.the eatalyst, tempera-:.-'

‘tity of reformed coke-oven gas. - As to catalysts, it

longer temperature range, that Co yi '
! A X _that yields a:prod: e
confaining a substantial proportion of olefins, and Ehat.

Ni is extremely active but'tends’to produce CH, and

“liquid and solid hydrocarbons, which are almost en- -

tirely ‘paraffinoid in nature. It has been found neces- -

'sary to-reduce' the S content of the reaction gas tp-a -

much in’ excess of -atmospherie. or. alcohols-and: other. -

maximum of 1'gm. per 1,000 cu. ft.i search should be’
made for a S-tolerant catalyst. -Pressure must not gg o

oxygenated.'compounds will appear ‘in ‘the products.’

‘The temperature must be controlled carefully, from

-190°-200° . C. for Ni, 200°-210° for Co, and not above

250°. for: Fe-base catalysts;: CH.-is produced if these-

‘temperatures are exceeded: As the reaction is strongly” : R

exothermic, this need for careful temperature control ..

" i difficult, and special types of reaction ch i
ot ] 1t, 1 reacti amb
. restricted” depths of catalyst are required in ‘gﬁﬁglg o

- fuel'is relatively high but of low fuel v: ;
L as - . ’ ul €, K
. the'diesel-oil frnctlo; has a cetene numb‘eruo'f \I’(l)xg 1:11113' X

‘as tar oils. “In theauthor's opinion, the main disadvan- ..

effect easy coolinig and prevent local over -
) erheating.

products are “essentially “paraffinoid in #;tgfe Egg'

straight-chain for the most part...The yield of motor -

is useful for blending with inferior. diesel fuels, such .
tage of the process,apart from the disappointing nature: -

of the motor fuel, is the fact that it i
X - fac _is conducted at-
utmospherlc‘pressl}ge,- thus necessitating: lm‘ge-renecti;,ﬁQ -
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. Witten.

.. terials for the.process consisted of CH,,

. barium peroxide eatalyst is also briefly ‘deseri
- bariu ! y ‘deseribed.
drawing of Dr. Schmitt's 2-pass ozonizer is shown.

T ppe T1ST2, T4-76,82, 0 ¢
Twao processes, the Synol and the Oxe proc e
Fo C 0 processes, are.

- available for the synthesis of primary loxli)g-chain aleor -

- hols. The latter has:achieved commereial realization,.

- and further development is in progress.” The former

_chambers and large quantities of catalyst
creased tendencr to poisoning and probgbly \:{itﬂ:e In.
capital expenditure on catalysts. avy
See abs. 757. '
" Smaw, L. See abs. 53a. ’ : :
3167, SHEELY, M. L. Production of Synth
X . L. etl
Acids. BIOS Misc. Rept. 26, 1945, 31 {)’g.; PI;ES.E%uY
Chem. Abs., vol. 38, 1944, p. 5200. 708,
An investigation of the 2 major synthetie
producing umits in Germany: I. G. Farbei?lsgléltgid
A-G, at Oppau_ and the Deutsche Fettsiiurewerke aﬁ
Describes processes of oxiddtion of parafip,
to fatty acids and the uses made of the resulting pmds
uets. The report contains a translation of abs, 2179
3168. SmErRwoOD, P. W.  Oxidation of Methane to Fof.
maldehyde; Interrogation of Dr. Karl Schmitt i '
Bergwerks Gesellschaft,- Hibernia A.-G., at Hernoe

FIAT Final Rept. 608, June 1946, 6 pp.; PB 44,656, " -

Process is described for the partial oxidati '
by ozonized Q.. The reaction is said to takg li)loafcgile
atmospherie pressure, with an O:: CH, ratio of 40:60
and at 4 temperdture of 110°-120°.C. The catalysi; is
not very active <110° G, and >120° C. oxidation tends
to go beyond the formaldehyde stage. The raw ma-; :
& "approxi -
70% from the separation of colke-oven gﬁgpandl?.?xsgley- a
Frank] O, abo_ut 98%, which was ozonizeéd to an ozone
content of. 0.5-2.0 vol. %. The. preparation.of the -
A

~ 3169." SHERWOOD, ‘P, W. “Aldehydes From Hydrocar- -

bons. . Peétrol.

Toago0, oo Frocessing, vol. 4, No. T, 1949, pp. -

Describes 2 processes for the Ab:anufac‘:ture of alde- - »

hydes directly: from hydrocarbons. - Parti idation”

! o & L ial oxid
of hydrocarbons'can be made on ‘the basis of forxmz%i);
gy(le and ucgtnldehyde production. 1

X0 process for the synthesis of aldehydes by the cata- . .-
Iytic. reaction of olefing. with water ghs; sh:’ows «in%«tazll'- ‘

. esting potentinlities for the manufacture of pt :
: gg?ytllle& butyraldehyde, and valeraldehvde;p e
“ent.“however, it is‘used only as a Ist step in the
* production ‘of isooctyl and -nonylalcoh 2 P
" profuetion. jooctyl and - nonyl 'alcobols and other

. synthesis of an unlimited variety of aldehydes.. Tech-. .

At: pres:

By indirection, it can be. used for the

nical”details of .the oxidition and B SS G
:]lescribed,'and jihe oxlds ion and Oxo processes.are
iscussed briefly. - German experience on the oxoati
of olefins is summarized in describing.the italig;q%tnlgln
brini: plant;:which"was designed by the.1..G. Farben-
industrie but not 'constructed as- ptanned. ' The eco- - .
St;téncrgxc'o%pects of.the manufacture of aldehydes by the{
‘sl;ecglatig;s,'gg"gt the present time, “hol]y 2 g;’g‘tte'r of
3170, . From Synthetic Fuels, What )
170, — i at Chemi-
cals! Chem. Eng, vol. 56, No. 9, 1939, pp. 99-101. -

The chemricals obtiinable from the Fischer-Tropseh -

reaction, from. high-pressure. hydrogenation, and from:

--shale- oil are enumerated. “Estimates are given of the

probable amounts recoverable, . Their o y :
1 5 u T - ceurrence and
Fields vary widely. . Reviews of the liternture. = °

3171, “—. Primary . Long-Chain -4l New .-
— P . coliols, New'.
-Petrochemical. - Oil'Gas Jour., vol., 48, No. 3, 1‘9:’19,"“'

bas not reached industrial utilization because the aleo-’

* hol-production is nonselective ; the product ranges from-

EtCH to its homologs of high molee :

] ular weight as well
asa large output of h_vdro'c;.rbons. ' The reacgtidn mech-
anxélu-lqvplvxqgfthej Synol-synthesis—-is-not-clearly:- -

The more recent -

possibilities and limitations are. - -

LITERATURE

i#:; nderstood but is thought to be similar to the Fischer-

K rropsch mechanism., : The most striking characteristic

of the product is the almost complete absence of secon-~

dary or branched-chain alcohols. Separation of the
aicohols from the hydrocarbons is accomplished most
by forming the boric acid esters. . The O0xo
on the other hand, is remarkably versatile
with a number of olefinic and

Olefing ranging from ethylene

lohexene to pinene have been

“guccessfully processed, usually with yields in excess of
%. Thus, it is ideally suited for the manufacture

¢ o wide range of primary monoalcohols and a more

mited range of aldehydes. Where the alcohol is the
esired final product, the reaction is carried in 2 sue-
ssive stages: Oxoation followed by -hydrogenation of

' [ithe aldehydic product. Where the desired product is

particular produet rather than a mixture, it is neces-
“sary to employ a highly purified olefin. as starting

“material. A limitation of the process ig that it is not

possible to effect the reaction with ‘aromatic com-

‘pounds. . '

. 8172, Byproduct Hydrocarh
vol. 26, No. 3, 1950, pp. 54, 59-61. -
Quantity and composition of byproduct gases from

petroleum processing. are given as a souvce of compari-

son with byproduct gases from Fischer-Tropscl, coal-
hydrogenation gases, and shale-oil gases. “Byproduet
ases formed during the Fischer-Tropsch synthesis de-
end to a great extent on the catalyst employed, as well

_as on the interrelation of operating

-CO : Hx-ratio.in the synthesis gus, operating pressure,

-and converter design. @A stri

high olefin content: (25-60%:

20-80% for the Fe catalyst

small. amount. of C: hydrocarbons.

"
i,

on Gases. Gas,

}--and the comparatively .
Wide variations in

expectancy” would -be about 1,000
oil yield. In addition there
bbl. of liquid petroleum -gases

pected. An average
cu. ft. per bbl. of total
. may be 150 eu. ft. per
and another 150
for .chemical processing.” Gases from coal hydrogena--

_-the..complete absence: of. olefins. -The 2 phases of the
. hydrogenation ‘process yield unequal amounts of by-
- product gases; the larger portion being derived: from.
- the primary liquefaction. ~The

%0 is surptisingly independent of.
» and .of operating conditions,
from coal liquefaction is about 90%
-. vapor ‘phase: about 90% Ci and .Cs

C-C; and from the

value -of oanly. 650- B. t. u..
gases from-conl hydrogena

_B. t, u., per cu. ft.) to jus

on the type of process used, but-are.normally of low
heat. value:
shale -oil‘ave quite similar to those from'coal hydro-
genation. * . - . : R

3172a."

vol. 45, 1951, p. 2,650. .

" Survey of various methods

from CH; and steam is given: -

“ - gwevraKova, L. See dbs. 2774
3173. SHIiBATA, Z., AND Monr,

.. rium . Hetween Metallic Oxide aund -Hydrogen. I.
Measurement of C00-+H:=Co+H:0 by New Meth-
ods.] Ztschr. anorg. Chemn. vol. 212, 1933, pp. 305~
516 ; Chem. Abs., vol. 27, 1933, p. 4468, : :

622°, 522°, and 422°.

821°, 721°,
K _and temperature is: log

—the -equilibrium- constant._

).

-

temperature and -

king charactéristic is the” ~~
for the Co catalyst and |

: the amount of permanent byproduct gases-may ‘be ex- .

cu. ft. per bbl, of propylene and butene, '

tion differ markedly from the Fisclier-Tropsch gases in- .

composition of the gas -
the’ feedstock employed - -
' Typical byproduct gas B

Unlike the dilute - -
"’ Fischer-Tropseh tail gases with:an average heafing ..
- B, ‘per cu.’ ft., the “perfnanent’ "
tion are rich eénough (1,065 -
tify cross-country transmis- .
sion. :Byproduct‘gages from oil-shale retorting depend .

“Those gases-from the hydrogenation of -

—. . Water Gas. From Methane. _Petrol..
‘Processing, vol. 3, 1050,-pp. 1,308—1,311 ;"Chem. Abs.;: ..

for producing witer gas . - -
I [Reduction Equilib- - -

Equilibrinm CoO+H.=Co-+B:0 was studied at 921°, -
The relation between . :

ABSTRACTS 413

K= (494.1917T )41.08690. The dissociation pressure of
CoO and the equilibrium of H:0 gas at 400°-1,000° are
calculated. . )
3174. SEIBATA, Z., AND TERASAKY, Y. [Promoting Car-
burization of Iron by Barinm Carbonate.] Nippor
Kinzokn Gakukai-Shi, vol. 2, 1938, pp. 187192 ; Chem.
_Abs., vol. 32, 1088, p. 7382. :
Electrolytic Fe specimen was carburized by CO at
900° for 2 hr, When BaCO: was placed in the carburiz-
ing chamber, it'accelerated the carburization. Conclu-
sion: CO gas is adsorbed on the surface of BaC0; and
then decomposed by the reaction: 4 C0==C,0;--CO:.
C:0; is desorbed and partly polymerized and decom-
posed by the reaction: Cs0:=0C:+CO. This C: gas wil
diffuse into the Fe, and solid solution is formed.
SHEIFFLER, W. H. See abs. 2771, .
SHEILLING, W. G.. See abs. 2578, 2679, -
SHEIMAMURA, K. See abs. 1344, 1345; 1348,
1880
-8175. SHIMURA, S. [

1349,

Study of the Structure of Cement-
ite.] Proc. Imper. Acad. (Tokyo}, vol. 6, 1930, pp.-
-.969-271; Proe. World Eng. Cong., Tokyo, 1929, vol.
34, 11931, pp..223-223; Chem. Abs, vol. 24, 1930, p.
5271. . : o o

- Preliminary. report on the X-ray structure of cement-

.. ite and spiegeleisen, both of which have the same dimen-
sions for the unit cell. “Both belong to the simple .
orthorhombie lattice I'o dnd the space group 7 Itis
concluded that C is- contained as neutral atoms in
austenite but comes to take the configuration of the -

" cementite molecule with neighboring Fe atoms as

gates out as cementite at.the A transformation point.

-/~ @' metastably contained in -a~Fe. (this is less_than
0.03%5) also takes the cementitic arrangemeat.. '~

. -SHrar, 8. See abs. 1754a, 3178. ) -

3176.”SHuInriz, S., KryMuMaky, J., axp Ocawas, T, [Iron
Catalyst for Synthesis of Gasoline.]  Jour. Soc. Chem. °
Ind. (Japan), vol. 46, 1943, pp. 329-331; Chem. Abs.,

. vol.42, 1948, p. 6082. - . . . B

. Catalyst for the hydrogenation of CO-should not be -’

- heated to a temperature above that at which it is used -
".in the synthests. The-alkali promoter should be evenly -

. distributed ; this is effected by. usin

X:.COs to activate the catalyst.. -

3177. OGAWA,’» T, KIMUMAKL,. Ji, AND+TFUJISAKY, T,.

Characteristic Properties of - Iron Catalyst for. - -
Synthetic Petroleum.] . Jour. Soc. Chem. Ind. (Ja-' -
“:; pan); vol. 47, 1944, pp: 2422435

1948, p. 7011 . - R R S S EPE
Activity of the ordinary Fe catalyst, which does not
.. contain excess 'alkali, increases ‘vith;time, passes -

_through a. maximum,: and- then:decreases.’
.. mum.is affected strongly by the reaction temperature. - -
;- The higher the reaction temperature  or activation .-
".s temperature, the earlier-the appearance-of the maxi-

mum. ~Thus, it is’ possible to decrease the time of acti- . :

" vation and increase the yield. .
' 8178, KIMUMAKL, | J., SHIRATL, S, Axp . Pugisagr, T, °
[Iron Catalyst for Synthetic Petroleum.:. III. In-
- ‘fluence of Barium Nitrate on Iron Catalyst.] Jour. '
Soc. Chem. Ind. (Japan), vol. 47, 1944, pp. 244-247 3§
Chem. Abs., vol.'42, 1948, p. 01, .o -
" Ba.(NO:): was found to be an excellent accelerator
for Fe catalyst, especially for low-alkali catalyst. The
‘optimum -amount of K.CO, for the catalyst was 2%.
Phe order of lmmersion in X:COs and Ba(NOs), did
not affect.the activity. : S S
. SHOKAL, E.C. Seeabs. 2441, 2442,
Sroxor; AcA. Seeabs. 2730 -

austenite changes to martensite," and it always segre-- L

g KNO; instead of [~ -

.. [Iron Catalyst for Synthetic ‘Petroleum, IL "Some.. . '

Chem, Abs., vol. 42.° -

The maxi~" -~ ..







3197, .

' _developing

_ 8198, Stoyr, K., axp

* -adsorption’ enérgies .of. the:

o utogic -adsorption. of -gases'is considered also.. : .
3201, SwovicH, G.. Tans tio

416

Under the same conditions, recirculation of the exit
products gave about 2 times the yield of (I) as that
obtgmed by a once-through operation. Me,0-is 1 of the
mam.byprodpcts, but since it is formed by 4 reversible
reaction, recirculation of noncondensable gases builds
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its concentration to a constant valne at abolt 2490

Use of 85% MeOH is best. The maximum catalyst tem-

air;xt:::dis 400°. tA{:thée (% impregnated wilthy H.PO,
as o catalyst. Its life is limited,

presumably, to volatilization. owing,

3196. Stvnarr, F. 8. Oils From Coal—Potentialities

of a New Industry. lron and Coal Trades Rey., vol.*

128, 1934, pp. 139-140; Chem. Abs., vol. 28, 1934, p.”
3.

Various methods (high- and low-temperatar: -
1i:?':’xxliimé,tsyzxi:h(ei'sis flr)om- water gas andpelL, hy?iﬁg;ggg-
of tar and coal) are compar: iefly as to yi
of motor and fuel oils. > . o4 briefly as to yxelds

Oil. Gas Jour,, vol. 212,
Abs., vol. 30, 1936, p. 1205.
Review. The yield of liquid
per m.” of gas containing 29,
consist almost exclusively
and olefins; their antiknock

products is 100-120 gm.
CO and 58% H. They
of straight-chain. paraffins
value therefore is low, but,

Coal's New Iudusgry—éthé Production of |
1985, pp. TU1-712; Chem. -

- Mn here reported. In the experiments on

on the other hand, the synthesis can be worked to give -

excellent Diesel fuel,

In addition, the products can be .

- couverted by further treatment into lubricating oil o
by s of
good quality. - A small expeérimental upit has geen set

up at the Fuel Research Station with
aton the process in. this direction. -
. SINNATT, F. 8., aNp KINg, I. G.. [Tars and Oils
- From Coal.)’ "Jour. Soc. Chemn. Tnd, [Tapan]. yelds
N ;9?60p1)é§13&;;4T; Colliery. Gaard.,, 'vol.: 130, 1925,"
. 320; Chem. Age, vol. 13, 1925, pp. 95-96: C
Abs, vol. 19, 1925, . 8136, - PP %-96; Chem..
General discussion
the Bergius and Synthol processes. are discussed briefly.
Iwasorg, T.. [Hydrogenation of
Acetylene.] . Jour. Soc. Chen Tapan), vol. 41
. 1038, p. 401B.: ° e Ind. (Jopan), vol. 41,
- Best catalyst for obtaining lifutd hydrdcatbons and
C:H, from C-H, and H. at-ordi i d "mc':'lt'? iy up_d
ture of Ni, Co, gand cr. 'o‘rdm‘aryv pxgsspxg el ;nu.,\,
3200. Srs, R. . Structure of a
Chen..Phys., vol. 16, No: 5,
Matherratical method - is
-possible to calculate rigorousty the distribution of the™
Sites of a. ¢utalyst surface:
when the adsorption isotherms are known, ;f":l‘l(: zi?le'
sorption: is localized and. there are -no-interactions.
This method is applied to a Freundlich isotherm, and
tg 2 new theoretical isotherm, which reduces to the
Freundlich type for small presstires but exhibits sntur-
atltiou‘fqr large pressures. It is. shown- that this iso- .
herm, corresponds - to -adistribution : function that
differs very little.from.a  Gaussian one:” The case; of

‘the- object of

Catalyst Surface.. Jour. -
1948, pp. 4904935, - X

[Po’l,vmotphic’ Transformation’ of
Iron at 370° and the Possibility of Solution of Cex?len-
tite ina~Iron.] Gazz. chim. ital, vol. :
674-683; Chem. Abs., vol. 18, 1924, p. 960.

In a previous paper, Metall. italiana,. vol. 14, 1922,

y PD. 3—1_?4'.‘,~Si1:ov‘ich,and Ariano demonstrated that «-Fe .
exists in 2 forms. . One of these, called a,, is stable and- .’

- magnetically resistant and in it C is soluble in.the -
solid state; the other, the a—form, is formed at 370°% 7 -

is relatively soft, is magnetie, but does not dissolve Cin-
the solid state. The above and other conclusions are . 2

;coglﬁrmed in this paper by further results (1) on the
existence of an A. point at 370° indieating polymorphic

-transformation of Fe and (2):on the possibility of
eausmg-splution“of “cementite” in'di;Féf:\\'ithOut‘h:fving T

described - that - makes it -

53,-1923, pp. ..

and compilation of rélevant data;

3202, Srrrs.\’mx-:r;n, M,

Tecourse to tempering.
viewed. It has been considered generally that
a complete continuity in the dilatometric beh
Fe from ordinary temperatures up to 700°.

_snlts given hex_.-e were obtained with the photo iy
ically registering dilatometer of Montemarﬁn%mph‘
Bosana. A parallelpiped (+7 cc. in Vol) of e?:g

Te-
there

trolytic Fe was placed in fused Sn for the determing.
s regig. -,

tions. Other details are given. The vol

tered showed a distinct break at 370".o The
sults were obtained with
S 0.052,

The same po
a fused Fe (C 0.04, -
P 0.034%), showing that the effeot 1 pov oi

to any H. present in the other specimen of Fe e
The Sn was then replaced with melted parafin in slrsded .
to eliminate any possible effect of the Sn, but witho:lt.

changing the results. The same determinati :
1 T . atio K
carried out with a specimen of Mn-containingnF‘Zh(eg

0.07 Mn 0.9, Si trace, S 0.035, P 0.04%) shoveq
a slight change in direction ot 370°-380° Loy 0.0
o ey ¥l irection at 370°-380° but no dis-

are due to the effects of impurities as in the case of

€por the
of cementite in a,—Fe steels containing cementsi(t):?;igg

ferrite in extreme dis; ersion,. a b, id -stey
with C 0.53, Mn 0.51, Sipo.ll. S 0.039?%%?5?”“1 oy
It was heated at §50° for 0.5 hr. .- The external decar.
bf)mzed part was ground off and Brinell hardness tesl-:
_was made (182). The piece then was introduced intg
a fused Sn bath kept at 300°::53° (heated in an electri
coil). The Brinell test and the micrographic structurc
were determined after 288, 528 and 3,501 hr,, at w‘-li"cl?
times the hardness was 216, 241, and 241, re'épecﬁvél
The micrographs showed a .progressively increasinyg.

by retarded diffusion. The- possibility - i '
. ¢ . . S ) o
sgx‘x[x)gnftzlutxon of cementite ‘in” ar-Fe gnf fhéobﬁtgllg‘l%i
Stabili 3‘9f the latter with pearlitic steels was estab-
: Economic - Outlook for S;

thetic Detergents.. Chemr. Inds., vol. 62, 164,
- Dp. 584-385, 650, 652, 638, ol 82, No. 4, 2045,

An appraisal-of thé outlook for-the \;a‘l‘ious 'tyb'esA of

‘chain-aleohols obtained from

.thesis using the Oxo process: will be offering competi-

.. tion with sulfated alcohols from' other sources.” It is

-estimated that Iong-chain mixed aleohols can be pro-

“duced at a cost of $0.10-0.13 per 1b., at, which price

the sulfated alcohol type of surface i J
e N ype | 1 active compounds -
Will become. highly competitive: with soap ang‘ ith
other classes of synthetic detergents, -~ » i ..
3203. SrTTIG, M. '

: Petrol. Processing, vol. 5, 1950, pp. 1080-1082.

.. Exothermic reaction techniques are classified, and - -

their. application to heat removal and control in com-
mereial chemical processes iy reviewed,;. Use.of fluid--
;zi?e?lﬁs ,rtequtto;s u(i the Fischer-Tropseh process has.
erved greatly to’ reduce the: total v le of el )
surfuc{required.‘ ‘Since a .roc oo T oo
an exothermic reactor; application of the same pri
an ermi 4 ame principle
in ‘chemical- process. reactor design is. consi
possibte . reactor d esign s .A?opgxggred a
 SEaPERDAS, G. T. Secabs.2128. - .-
quxf ER, L, C.  Sec abs. 155, 156, 3311, - - -
3204.-StaTER, W. BE. Influence of Different’ Surfaces, .
on the Decomposition of Methane.

.~ vol, 109, 1?16, pp. 160-164; Chem. Abs,, vol. 10, 1916,

D. 1589.

To determine whether the amount of decomposition .
of CH: in contact with heated surfaces depeng;upon

the kind of substance exposed, or whether it is a_func-_ _

tion 'o‘f “tllje—sv.n;fucenrea only, the gas was heated to B

Earlier work ‘on (1) ig ya -

Avior gf ]

Sirovich suggests that previou: o0
by other workers to obto.?n a tmusformatioi ﬁllg;(? R

Was used, |

* homogeneity, but completion of the process is prevented -  §

detergents from a’' raw material§ and cost standpoint,

It s expected that.within a period of 2 yr. - the long.’

‘the” Fischer-Tropsch $yn- -

Exothermic - Redction Teéhni&ués.f N

-rocket riotor is essentially

Jour. Chem. Soc.,

510° at constant pressure and time with various refrac-

[1ory materials, the degree of decomposition being deter-

P nined by measuring. the amounts of B: in the residual

k. onses. The results showed that the rate of decom-
position depends upon the nature of the heated surface.

‘It was found that Si, g0, ALO, and BaO did not

“accelerate the reaction and that Cu, carborundum,

f graphite, charcoal, and Fe did.

b SLv'ko, M. G.  See abs. 305.

Stong, M. C. See abs. 3100. ;

3205, SLOSSE, —, AND.SoLvay, —. [Electrical Dis-
‘charge.] Bull. Acad. roy. Belg., vol. 35, No. 3, 1898,
% pp. 547-551; Chem. Zentralb., 1898, II, p. 421.

| Further evidence is presented that CH:O is produced

when a mixture of CO: and H, and when one of CO

and H. are submitted to the influence of the silent

electric discharge. . - .

3 Saart, J. 8. See abs, 2216.

Sumxova; Z. M. See-abs. 1871,
SatitH, A. E. - See abs. 181. .
Sara,; C. C. See abs. 437. ;

3206. Sarrr, D. F... Equilibrium Condition in the For-
‘mation of Hydrocarbons and Aleohols From Water

‘Gas. Ind. Bag. Chem.. vol. 19, 1927, pp. 801-803 ;

..Chem. Abs., vol. 21, 1927, p. 2783. - ‘ - .

tween CO and H. to produce CH., C:Hi, C:Hs CoHo,-

easier to form the higher paraffin hydrocarbons than
the lower ones from water gas at all temperatures, and

CO: than to H:O: (2).the tendency to form aromatic
is generally grenter than to form straight-chain com-.-

! water gas at atmospheric pressure and temperatures of -
" 300° and nbove, while the higher alcohols can be
formed in considerable amounts with water gas under

- 'lated from the yalues of K (given in a table) ; and (6).
the: acuracy of the:free-energy: values given should'be.
- satisfactory on the alcohols, and reasonably. so on™
. hydrocarbons. - st :

- 3207.

$60; Chem, Abs:; vol. 22, 1928, p. 4339. o

ynthesis. of - hydrocarbons' ‘especially C.H., ffom

. - alone will not tell what species predominates. Com-
ments are made-on Francis’' ealculations of the free
" energies of various hydrocarbons and alcohols ' (abs..

' data often leads to-ervoneous results, Values from
~-equilibrium constants, where ail substances involved

dre at the standard ‘fugacity of 1. atm,-are-more’. .

- reliable,

- .-3208.

-+ of My Paper on the Equilibrium Conditions for For-

mation of Hydrocarbons and Aleohols From Water

% Gas.] .. Brennstoff-Chem., vol. 9, 1928, pp. 248-249;
“fChem. -Abs., vol.: 22,1928, p. 4773.

» is attacked by Tropsch. Smith fur-

- from water gas
-and~Tropsch-adds—further

“Tthér~éxplains~his—datay
couxmen_t.‘ e
. 'BD3THBL —54—28.

- ‘ LITERATURE ABSTRACTS

"“St‘udy—of equilibrinm conditions in the. reactions be- -

%% 31eOH,--EtOH, and: BuOH. Conclusions: (1) "It is.

there is 2 much greater tendency for the O: to -go to -
. and probably branched-chain and eyelic hydroearbons

" pounds: (3) the lower alcohols cannot be formed from -

these conditions; (4) the tendency to:form all these ’
compounds falls: rather rapidly with increasing- tem-".

perature; (5) maximum possible yields can be calens. - e
- - possible to determine which of the reactions comes near- -

he.

Noté Concerning Thermodynamic qat-,'
- culations. -Ind. Eng. Chem., vol. 20,1928, pp.:$59- :

water gas is' considered. The rate -of reactionris: .
. stressed as an important factor, for free-energy values”

"1079), and it is pointed out that the use of thermal .
[Reply to the Criticism of Hans Tropseh - -

"Polemical; dealing with equilibrium. constants cal-’
“"culated by Smith and Tropsch (abs. 3206 and 3449). -
*Smitl’s conclusion *at all temperatures in inereasing -

--. measure it is easier to obtain the higher hydrocarbons -
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3209. Satrry; D. F. axp BraNTING, B. F. 'Equilibrium
Between Methanol, Carbon Monoxide, and Hydro-
gen. Jour, Am. Chem. Soe., vol. 51, 1929, pp. 129-139;
Chem. Abs., vol. 23, 1929, p. 1337.

Equilibrium CH.QH/(CO) (H:)* at 1 atm. over ZnO
and the »f Zn:1 Cr catalyst of Smith and'Hawk (abs.
3210) was stidied by a direct method giving K=35.57X
10~ at 303.8°, error=5%. From this equilibrium value
and the heat data of Smith (abs. 3208), the free-energy
change is A F=—20,857-}41.17 7 log T —0.01423 T°—
54,42 T, giving 16,070 cal. at 700° K.

3210, SmitH, D. F.,, a¥p Hawxg, C, 0. Catalytic De-
composition of Methanol. Jour., Phys. Chem., vol. 32,
1028, pp. 415-424; Chem. Abs., vol. 22, 1028, p. 1520.
Rate of decomposition. of CH,OH by 36 different

metallic and oxide catalysts, at atmospheric pressure

was measured, mainly at 300°, by the dynamic method.

The methods of preparation and the composition of

the various catalysts are given. ZnO, made by igniting

7nC0;, mixtures of ZnO and Cr:0; in the atomic propor-
tions 4 Zn :'1 Cr, mixtures of ZnO and UQO:, and perhaps
also mixtures of ZnO and V:0: and of CdO and Cr:Os,

" would be considered very good catalysts for the decom-

position of CEHLOH into C() and H.. These substances
also should be good catalysts for the formation of
CH,OH from water gas. The activity of pure ZnO and
also of ZnO-Cr:0; catalysts-is to a considerable degree
_dependent on the heat and other treatment fo which
. they are subjected. - The specific catalytic effect of pure
C1:0;: is. absent in. the ZnO-Cr.O; catalysts. . X-ray

powder photographs indicated that in these catalysts.., - .. ...

the Cr-0: does not exist in-the ordinary form but is
either amorphous or has combined with ZnO. - Small
“amounts of CO: were present as a byproduct” of the
decomposition in virtually all cases. . '
3211, Syrry, D. I, axp Hirst. L. L. Reactions That

‘Qceur on a Methanol Catalyst.. Ind. Eng. Chem., vol.

22, 1030, pp.

p. 5586.

CO: and H. react on
form MeOH, CO, and H:0. CO and H.O .also react to
give CO: and H: and equilibrium may be closely ap-
proached in the water gas reaction. - It was found im- -

i est equilibrium. when this, catalyst acts on: H.CQ—~H.0Q

_mixtures..- It is suggested that the formation.of MeOR - -
from CO.and" H:. may Dot be.direct, especially as 2 ™

steady state is approached.
' 3212.
in Caleutating Equilibria Involving Methanol. - Ind.
Eng. Chem,, vol. 22, 1930, pp. 634-635; Chem. Abs.,
vol, 24, 1930, p. 3408. . . : RO
Reply fto“ B. . Dodge (abs, 704).
' 3213. Sarw, D. Fy, Davis, J.'D., axp
Synthesis of Higher. Hydrocarbons From Water Gas.
I.” Ind. Eng. Chem., vol- 20, 1928, pp. 462-464; Chem.
-, Abs., vol. 22, 1928, p. 1948. :

a2,

‘Reyworps, D, AL

10:%Tf10£0 + Chem, Abs., vol: 24, 1930, N

a ZnO—Cr:OQ cutais}st dt 304° to . ,‘

. Reliability of-the Heat Data as a Factor ™

Study was made of the efficiency of difﬁereht catalysts |

w.? water gas. A R A A
3214. Syrrh, D:'F., Hawk, C. 0., Axp REYNoLDs, D. A.
~ Synthesis of Higher Hydrocarbons From Water Gas.

YL Ind. Eng. Chem., vol. 20, 1928, pp. 1341-1348;:

British Chem. Abs.,:1929, B, p. 8§23 Chem. Abs,, vol.

. 23,1920, p, 81+ T . ’ B

" Co; Mn, and Cu was used to synthesize: hydrocarbons

from purified water gas at atmospheric pressure and -
at temperatures about 230°. Space velocities 120-360-"

- - were.used,. Extensive tabulation is made'of the nature-

and quantities, of hydrucarbons formed, the quantities™

in producing-liquid hydrocarbons from:-water gas at -
atmospheric pressure. Under the best conditions, with -
Co-Cu-Mn' eatalyst, 66 gm..of oil were produced per.

Catalyst” made ffom.cop;ecipitated: hydroxides of -
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. Spectrometer- reproducibility and cloge spectral simi-

- larities require fractionation of the sample by distilla-
tion. The smallest number of fractions required seems
to be 4 and the largest useful matrix is of the 15th
order. Many of the observations from.this study are
general enough to be applicable to other problems in
mass spectrometry. b

3281._ Som:sxs, C. J. [Synthesis of Fatty Acids.]
(;)hen), Jeté;n Oliezaden, vol. 26, 1942, pp. 245-247,
275-279; Chem. Zentralb., 1943, I, p. 1431; Chem,
Abs., vol. 38, 1944, p. 1731. »

Technieal report on the manufacture and properties

of fatty acids obtained
Germany.

SoFer, M. A. See abs. 1590,

3232. SoLtapay, A. L. Significance of Hydrocarbon
Synthesis in Western Kansas. Oil Gas Jour., vol.
46, No. 48, 1948, pp. 110-111.

In the belief that the process of synthesizing liquid
hydrocarbon fuels from gas and coal will be the future
cornerstone of our oil supply, the Stanolind Oil & Gas
Co. has undertaken over a period of several years a
vast program of research and development to improve
and perfect the process. A plant to process 100 million
cu. ft. of natural gas per day is being built in the Hugo-
ton gas field. Some. general details of the plant and

by .oxidation of paraffins in

" its operation are presented, and eriticism is made of

the .Government's entry into- the
competition” with private industry. . .
3288 ———-. .. Synthetic Fuels. Oil Gas Jour., vol. 48,
No. 24,-1949, pp. S6-88, 123 Petrol. Refiner, vol. 28,
No. 11,71949; pp. 81, & ]

production field 'in

o Techx}ol.;:volt,l, 'Sec. 1, October 1949, pp.--£-8. ..
Paper presented-to the Petroleum Branch of the’

¢ -Amnerican Xustitute of Mining and Metallurgical Engi- .-
-“'neers. It is - estimated that the United States has .

enough reserves of petroleum to supply. the. domestic

" demand until 1961 before it will nesd to turn to coal

-~ . and-oil shale.” By 1965 the Nation’s petroleum deficit”

may amouiit to about-+20,000 bbl. per day and increase

to around 1,260,000 bbl. by 1975.". There is uothing to
- indicate . that: construction . of. synthetic fuel plants’
- should begin immediately: "By the time they are need- -
»"ed,-techaical developments-in the design of plants and-

methods of “operation should lower the construction

- expenditures- and bring. lower investment costs, ena-

- - bling synthetic fuels to compete with natural petroleum.
- Using present designs, the motorist. would have to pay

30.15-0.20 more per gal. for
-economie study is presented. . i
3234, - - . Public Being Misled by Bureau of Mine:

ls\ynphetic Fuels Figures. ol gD,
© No: 12,

synthgtic ‘gasoline, . An

1950, pp. -16. 2350l Gas Jour,, -vol 48, No.

-+ 46, 19530, p. 160.-.

" - Criticism 6f the 1940 annual report etary
_ of the Interior. oot st Ly

h - In arriving at cost estimates of syn-
thetic fuels, the Bureau's figures are inadequate, it) is
stated, to show a basis for arriving at its published
estimates.. -The Bureau figures of $0.09 and $0.145 per

- gal. for liquid fuel from oil shale and coal hydrogena-

. tiom, “respectively, are greatly out of line with the
comparative industrial estimates of $0.225 for the same

*. Vestment costs so as to allow

fuels. "It is charged that the Bureau is confusing the

-_-public by basing.its costs on calculations that ave
- more than wishful thinking.” s
- the need for the Buredu of Mines to publish detailed

This. report illustrates

breakdowns of all econouiic caleulations including in-
1 ) the public. to compare

Goxjexfnment ‘and private industry estimates. nn(ll’ to

show clearly, whether synthetic fuels. vepresenta sound”

**.0r-an umsound investment. .

“Sorvay, —.. See abs. 3205,
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83, '85,.238; Jour. Inst. Petrol.--

. market for
K 1.6 and. 0.9 per 1b.,
- '3237.

Nat. Petrol. News, vol. 42, -

3285, SpacHT, M. E.. German Wartime Avia :
by Hs:dl'ogeuation of Coal. . Ruhfchemie ﬁé’:tﬁu g
Cracking Process. U. S. Naval Tech, Missiony%g
Europe, Rept. 14545, 1945, 45 PP, PB 1,657,
Gas Jour., vol. 44, No. 41, 1946, o8 4l
Rept. 72, 1948, 45 pp., PB 1,857.
Describes process

fins for chemical synthesis intermediates.

conversion per pass on a 340°-660°
fraction, of which nearly 70% was olefing up to G

only 15% gasoline. The process was intermittent g,

catalyst was regenerated after 2025 min, cycles, show

ing about 1.5% coke deposition. -Product distribas
was as follows in ‘% wt. of feed: Gasoline C, ttbtgbt(i)%% :
320° F. 6-8; Cs 7.6-9.6; C. 10-12; C; 8-10;.C; 2-2.8; CH,
and H: 0.4-0.8; coke 1.2-16. - : TR
. 3238, - Manufacture of Synthetie
OIOS Rept. XXX1-79, 1945, 5 pp., PB 33,753, TOM,

Reel 199; U. 8. Naval Technical Mission in Europe

Rept. 14d-145. .

During the war, a synthetie- butter Wias man
Eured by the Deutsche Fettsiiure. Werke in wﬁfﬂ,‘:
Germany. . The output of finished product was 11,006
11).. per day. The process involved the oxidation of
Fischer-Tropsch wax parafiins at 230° F., with.a f{MnO.

catalyst to produce straight-chain fatty acids of C,, and. ° i

C: and’ their esterification” with glycerine to yi
- 5 el .
) echple esters. The esterification \\'?15 catalyzed ﬁxég
0.2% of finely-divided Sn o Zn, “The resutting ester

“mixture was refined and purified, giving a product with .

all the dutward appearance of natural butter; the same- -

consisteney’ and softening characteristies,.. Its. tagte:.:

v was pleasant buf slightly waxy.” Yt'was soid Targél to
hospitals where it was favoved for certain di'e'tgs‘,‘inag

the remainder was purchased by the Army. | The prod-
- uct was competitive with margarine in price and could
have Dbeen sold +with profit at 60%. of the price. of
natural: butter, ‘The - ptevailing: prices in, the. same
natural butter' and ‘miirgarine. were RM.
) .per respectively " (:See abs: 2176.)

—, . Future.' Research' .i1 '
_Chem. and 'Ind., 1947, pp.- 241942 .-

. Abridgement of 4. paper.presented before the Ameri- *
can Section of the Society of Chemical Industry. . It is.
“.believed that the cheapest way

of . produecing liguid
h'ydrocarbons froin coal will ‘be via apwater-gtx’ls,r%uc-
tion and subsequent- synthesis by the Fischer-Tropsch -
reaction. Direct hydrogenation of solids is not.yet to-
be counted out of competition but, at . this time,. the. -
Fxsc}:er—_’l‘ropsch;route is the brightest hope for the con:
version of coal. Recovery, of oil from shale represents
another possibility, but, at the moment, it is farther
from commercial. reality than: those: utilizing either -
CH, or coal. Sl T R T e
3238. Searxs, W. J., {xD Youxe, D. W. Plasticizers
From Oxo dlcohols. Ind. Eng. Chem., vol. 41, 1949,
- Pp. 665-670; Chem. Abs., Vol. 43,.1949, p. 5627. :
Information on-the chemical and physical properties

" of new octyl and non§l alcohols, manufactured by the - §

Oso 'reu_ction.' Olefins, are converted with. B and CO
,under-high pressuves in the presence of a Co catalyst:
to althydes, which are then hydrogenated to alcohols.-
In this study. Oxo alcohols were reacted with phthalic
anhydride as
plasticizers, -

~ 3239, Seaustd, F: [Motor Fuels.}’ Osterr, Chem Tte.,

- JoL 41, 1938, pp. 63-75; British Ch
47T, S T T R

1. Abs; 1935, B, B -

Production and properties of a iv'i’de’f‘mnée of motor. *

7 SouTEwIGK, C. AL S¢c abs. 1099, |

. Tuels_(benzing £rom.petroleum, henzol,- motor-fuels-pro-

D. 124; BIOS ifige, - |
E for eracking the highly f i ;
Fischer-Tropsch products to form a maxinzugxa?iﬁzig
Y2 s A ! e 1
sxlxcq-alum}na catalyst was used, 0.7 nppuren?ty:&gg' -
density, with a space velocity of 0.1. yielding g 409 ..

F. Fischer-Tropgel
ang ;

in" ‘Hydrocarbons, '

well as’phosphorus oxychloride to form

¥
0

3

4 rature and high-temperature carbox}ization to-
?u:tx;gi' with a Fischer-Tropsch oil synthesis based on

T e S e s et

faiced by hydrogenation or’ synthesis, EtOH, CHit-

and other compressed fuels, etc.) are summarized.
940. SPENCER, H. M., a¥D Justick, J. L. Reaction of
arbon Monoxide on Molybdenum Oxides. Jour. .
‘Am. Chem. Soc., vol. 56, 1934, pp. 23012306 ;- Chem.
bs., vol. 29, 1935, p. 700. :
MoO, reversibly is reduced by CO at 560°, but the

reaction is masked by the catalytic decomposition of

c0. At about 810°, the reaction proceeds smoothly,"
vith no separation of C: 2 Mo0,+-6 COx=Mo-C-5 CO-.
For 810°, K, is caleulated as 1.46 for 750- mm. pressure.
:,  SrENcER, W.B. See abs. 2010. :
‘241, SPENCER, W. D. Oil and Smokeless Fuel Fx:om
.y Coal. Plan for the Development of the Carboniza-
1. tion Industiry. Petroleum (London), vol. 6, No. 11,
November 1943, pp. 163-167. : : -
Process which consists of a combination -of low-

v

the utilization of intermediate products. Fgon} 1 ton )
of coal 7.3 ewt. of smokeless fuel, 50 gal. of liquid f_uel,
3 gal. of refined tar acids, 20 1b. parafiin wax, and §a 1b.
of pitch are produced.  The overall thermal efficiency

FiY, of the combined process is T0% (67% if it is found

-iinpossible to dispose of the pitch for p}ant fuel)., A
flow chart is shown. The coal is carbonized in retorts
neated by producer gas; the low-temperature coke is-
id as smokeless fuel, and the high-temperature coke
is used for the production of producer gas-to heat the
torts and to ake the water gas required in the.proc-
ess. _The gases from the retorts arecooled to separate:
the tar, mixed, puvified, and the compesition is adjusted
by adding water gas and steam con
quirements of the Fischer-Tropsch plan
the retorts is distilled to remove the piteh, nate
the fractions - ave refined -together -with -the Fischer.

3 ton of coke 16,000 cit. ft. of water gas could be ob

ton: of coal--360 1b. steam) -of converted gas gives a

1-CO-++-2 Ho.

ciency of T4%- of the theoretical yield, so that 42 gal.
of oil (4.5 liquetied gas, :

and 19.8 1b. of paraffin wax would be obtained
3242, . Secience of Coal-to-Oil Conversio
Fischer-Tropsch * Synthesis.
vol. 7, 1944, pp. 90!
2301, '

. CIVL

tion, pp. 3436, 39; Hydrogenation of Coal, pp. 76-719;:
High-Temperature . Carbonization, pp.’ 135-139; - Sum-

tions  CO-4-3 Hy=CH.+H:0 and CO:+% H:=CH.-+
21H=0 at 2-(5-0%-25:0“ over a reduced Ni catalyst. . In 1013,

hydrocarbons and their O derivativés. By increasing

-0t CO and H: at 400°~450° and 100150 atm., obtained &
product, .which they called Synthol, ‘consisting of -2

‘find o _more nctixe‘cntnl‘y‘st.ﬁ_’lt.

LITERATURE ABSTRACTS

Tropsch oil, and the”final. cuts ave obtained... From

tained, this mixed with 21,500 cu. ft. (11,000 cu.-ftoper. .

total of 37,500 cu..ft. of synthesis gas of composition- -
A conservative estimate of oi} yield per- -
cu. £t.-of ‘synthesis gas’is 4 gm., representing ‘an effi- -
:“ naphtheneés and aromatics can be obtained. With Ru
. 48 o catalyst, a temperature of 200°, and pressures

.5 motor fuel, 15.0 diesel oil). )

Petroleum - (London), -
04 ; Chem. Abs., yol. 39,’4 1945, D. -

Other articles in this series deal with: General Con-
siderations, pp. 25-28; Low-Temperature - Carboniza-"

mary and General Conclusions, pp. 184—1@6. The'(.ie-"
: velopment of the synthesis process began in 1902 with
Sabatier ‘and Senderens, who investigated .the-reac-

the  Badische Anilin und Sodafabrik, - by. empldyjng" )
catalysts consisting of the oxides of Co, Os, or-Zn at. -
400° gnd 100 atm., obtained a complex mixture of

the pressure, the I. G. Farbenindustrie A~G. later de- -
veloped the process for synthesizing MeOH from water-.
gas. Fischer and Tropsch in 1922, using an Fe catalyst.:

in ated with K:CO; and passing over it a mixture-. .-
80 a1 ( 5 ©. or £7 3s. per ton per yr. of coal consumed; caleulating

* 45 toms.per ton of finished produets.. -Such a -plant, . -
mixture of alcohols, aldehydes, ketones, and fatty acids.
By reducing the pressure and the temperature, a.less. .
highly oxygenated product was obtained, but the rate .
‘of reaction likewise fell off, making. it- necess;lry; to
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Fischer, with Koch and Meyer, succeeded in producing
catalysts that were active at atmospherie pressure and
temperatures below 200° and capable of retaining their
activity for several months. To preserve the catalyst
activity, it was found that S present in the synthesis
zas, which consisted preferably of a water gas contain-
ing H, and CO in the ratio 2:1, must not-exceed 0.1%.
The. product obtained by this latest process was called
Kogasin ; it consisted of gaseous liquid and solid hydro-
carbons composed mainly of straight-chain paraffins
and olefing and could be broken down into a series of
fractions consisting of low-boiling hydrocarbons (up
to 30° C). gasoline (30°-200°), diesel oil.(200°-350°),
and solid paraffin wax, The exact composition of the
fractions is a function of the catalyst and of the oper-
ating conditions, By 1934, the process-had reached
such a stage of development that it was taken over by .
the Ruhrchemie A—G., and a plant was constructed

- and put into operation in 1938 at Oberhausen. By 1940

German output of oil from the Fischer-Tropsch process
was estimated at 1,000,000 tons per yr. The theory of

_ the process may be represented empirically by the

equation:
CO-++2H:= (CH:) +H.0+48,000 cal.

It appears that the st stage in the process is adsori)-
tion of CO oan the catalyst, followed by veduction to

- carbide, which reacts with the H. to form. CH: groups,

which either combine with H, to form CH, or polymerize -
-with formation of higher hydrocarbons. - The catalyst -

“usually used industrinally consists of Co: ThOs: kiesel-
guhr in the proportions 100:18:100.. Fe or Ni can be

«.used.. ‘The-latter eannot-be used at medium.or high- -7 .

pressure, since /Ni carbonyl is formed and removed .~ -

. from the system becaitse of its volatility.” Under low-
.~ .. 'pressure, it increases the degree-of Saturation of the
- product. © Fe gives good vesults. At low, pressures, the,

yield ‘of hydrecarbous is small but inereases with in- -
crease in pressure.. The operating temperature should

" _be higher-than with Co, and the ratio Hs: CO should.
* be lower. The products arve more unsaturated and con-

tain less wax. ~ A" new catulyst is reported, but not
- nained, with.which a Cy fraction is obtained containing | .
- 90% of isobutane. The temperature is above 200° and -~
the pressure above 100 atm. 'With anotlier catalyst,

of 100-200 atm., a ‘mixture of solid waxes is .obtained - -
‘with a m. p. up to 134° C. The Fischer-Tropsch
synthesis was originally operated at atmospheric pres-

. sure to cut. down the formation of atcobols and other
: “oxygenated compounds, but-it has been found that

certain advantages exist in using. pressures of 7-8 -

. atm.,.among which is the reduction in size of the:

. plant. The  theoretical yield of hydrocarbons from.
1 cu.'m. of ideal syathesis gas (66.7% H:, 33:3% CO)

' 15208 gm., but, in practice, the yield does not nor-

-mally exceed 140 gm. per m.? for a 1-stage medium-'
pressure process or 160 gm. for a 2-stage process.” Sev- -

- eral'steps oceur in the manufacture of oils: (@) Manu-

" facture of synthesis gas; (b) purification.of gas; (c)

-hydrocdrbon syntliesis; -(¢) manufacture-of catalyst;

. (e) distillation and refining of primary. produets; (f). -

- ‘further treatment of produets, for example, cracking -
~ or isomcrization of gasoline, conversion- of wax to .. -

lubricants. Each of these steps is discussed with a

variety of data and a flow sheet. The capital cost of

a plant (100,000 tons per yr. of finished produets) -
- should not exceed £3,300,000 -(based on 1938 prices)

allowing for certain improvements in operation and

“ design and 10% for depreciation and overhead, should, :

' produce gasoline 'and diesel-oil at a cost not to exceed =
9-d; per gal. Whether the Fischer-Lropsch process is - -
i d _on its own merits or regarded us an adjunet:
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L . : 3 N M., AND NasH. A. W, Higher
to carbonization, it has the advantage that all products  .be detected in the catalyst in this temperature reg| increasing pressures of CO: up to 300 mm. and is 3258. Sraney, H. AL,
are valuable materials. Although emphasis is usnally  Above 370°, the curve of % hydrogenatil:m of CO veeariso 5 wei;l:a:;ed by xgxgess H.. The temperature coefficient H%droca,EH?‘}SChF mmAb);e?&neég lbgégurg, 3)'_;%_ 12,
placed on the production of motor fuels, it is possible temperature was very irregular; this is attributeq o - d energy of activation fall with rise of temperature. 1928, p. 725; Chem. ey VOL 20 ’h ¢ CH,
that in the future the real value will be considered to the antagonistic effects of the activating and poisoniny 7 an 1. SriBrerN, F., AND SCHROETER, K. [Determina- Fischer's work -on thermal decompos‘l %n 354) o
bg _its use in the manufacture of synthetic chemicals mechapisms. The change in the catalytie activity o% zg‘;n of the i[agnetic Saturation of Iron Carbide.] with formatlon_of higher hyd;:ocarbons (abs.
.glving hydrocarbons, alcohols, acids, esters, organic Ni in the region -of the Curie point probabdly is not - gtsehr, anorg. Chem., vol. 174, 1928, pp. 193-215; confirmed. .

. solvents, plastics, and many other aliphatic compounds related-to the Curie transformation but depends on, - Chem "Abs., yoL 22, 1928, p. 4349. 3259. Production of Gaseous,- Liquid, and
containing 'C, H, and 0.  Coal tar would remain the the specific eatalytic properties of the stable phase o’ K 'ﬁ méthod'for finding the saturation value of Solid Hydrocarbons From Methane. I. Thermal De-
chief source of aromatic compounds, and petroleum that temperature region; hence, the existence of the mg‘;ggn:ity of magnetizati:n is ‘described in detail, composition of Methane. Jour. Soc. Chem. Ind,, vol.

ief;nery l;’yproduc(tls wl;)uh} pzi'gvilc)ie a source of aliphatic magnetocatalytic or Hedvall effect is doubtful
- hydrocarbons ‘and chemica ased oo them. = This- 3246. Sprg, L, {Soap Production From Mixture: o
would provide a basis fqr a coor_dinated group of proc- Natural and Synthetic Olefini¢ Hydl‘ocarbois;o}: .
esses feeding the organic chemical industries. Casopsis Mydldr VoBavkar vol, 20, 1949, DD. 97-08
8243. SrENgLER, H. [Physicochemical Behavior of * Chen. Zentralb., 1943, I, p. 1120; Chem. Abs., vol. 38

Fischer-Tropsch Catalysts.] . Erddl u. Kohle, vol. 3, 1944, p. 3564. g

No. 1, 1950, p. 10. . - Varlous raw materfals are: Lignite coking oil" (p,
Paper presented at the 1949 meeting of the Deutsche 200°-850°), definite fractions of cracked gas off (b'
Ge§euschaft Mineralblwissenschaft u. Kohlechemie, - -200°-325°) .with T0-75% olefins of natural origin or
Aside from the purely chemjcally limited properties, synthesized by hydrogenation of CO. Production of
the physical or physical-chemical data for the behavior . these synthetic raw materials and-oxidation of the
of a catalyst is important.. Of special significance for products are discussed. The fatty acids produced are
the movements occurring within are the geometrie neutralized at 250°-300° with amines or alkaline
-structure of the catalyst grains, the inner surface area “earths. - The soaps are odorless -and contain no un.

i i H . 3 . 23, 1929, p. 1866.
i libration of the apparatus and the 48, 1929, pp. 1-8T'; Chem. Abs,, vol. 23, . :
duxgg;gntglledggerminatlon ‘of the various corrections Under suifable conditions, CH. forms higher hguld
ecessary. ‘The results indicated that the method  ,nq solid hydrocarbons when heated. These conditions
could be relied upon for powders. Fe:C was prepared have been found to be'short times of contact on the
om pig Fe by solution in 0.1 ¥ cold H:80.. "Tests on  order of less than 1 sec. and ot temperatures of 1,000°~
this gave 12,400 gausses as the saturation value for 1,200°. The products may consist of C:H., C.H,, C:H,,
4], where J is the intensity of magnetization. By higher olefins, benzene, and higher aromatic hydrocar-
extfapolatiou from 2 specimens of C steel containing’ bons, C, and Hs. The %, conversion of O.H‘ into higher .
46% and 0.95% of G, respectively, an average value hydrocarbons increases. rapldly with increasing gas
¢ 12,300 gausses was obtained. The authors, there-  rate and rapidly reaches a masimum at a .given tem-
ore, conclude that the most probable value for sat- perature. ) - .
ration is 4m/=12,350 gausses. L - : 3260, ——. - Production of Gaseous, Liquid, and Solid
252, StapLinces, H. [Raw Materials for Paraffin: Hydrocarbons From Methane. II. Action of Spark

PRt - : is ] hem. Ind., vol.
i i Oxidation in Germany.] Deutsche Chem.Ztg., vol Discharge on Methane. Jour. Soe. Chem. s
" as the seat of the catalytic reactions, and the adsorp-' :saponitiable matter, 4 practical methods of producing 1, 1949, pp. 55-60; Chem. Zentralb,, 1950, I, p. 2049. 45, 1999, pp. 235-242T; Chem. Abs., vol. 24, 1930,
%%gsgil;;w;gfs :)1; gll: ”p;roe;’slel;c;a og'ths reaction gases. these soaps are described, - ' : S Comprehensive survey. is made of the producitlgn I X l;Otfi . ST tion is CuH: the '
B geometrie structure give numeri- 3247. Seiske, —. [Aftertreatment of a Catalytic ‘and utilization of technical paraffin for catalytic Main primary preduct of the reaction o
cal values for the porosity of the catalyst grains and. | Cracking Benzine With Boryiphosphate or Bleaching xidation and the recovery of fatty acids.for soaps.  pjgher hydrocarbons probably being formed by the fur-
the dimensions of the pores.  Tests of the permeability - Barth,] FIAT Reel L-3, frames. 540553, Dec. 25 nd- synthetic - fats.- Discussion is made of lignite ther action of the discharge on the C:H.-H. mixture
gf;};zfﬂﬁiﬂiiiff,%‘i‘i ;V;ah cdo'ﬁe-fsegiﬁﬁfshs?fw .,ﬁ‘"-‘t . 1941, PB 70,150; TOM Reel 209, ... - ... - * parafin, high-temperature hydrogenation pa;ac{iig, and - produced. . o oty of G e
fhan mus be the cose with cxperimentaly detsined Tt voreshrred ons withthe e of dotormivg | Fscher gatae | Some insructons axe {MAMed con- - gpen Seisiar, K. Difuson and Sobliey of Gare
0 adii. . Thi itional- is e 4 ig. . Whether or not an aftertreatment with borylphosphate . ceraing- th QL * ; ° N _bon ia a-Iron. ~Jour: 1 s, vol. 1, No. 10, -
- ,‘,,,gu;‘ieo;? lIt efp‘,fi,’,‘ﬁ (tlﬁtelotﬂ?,l,agg;:;ﬁfélf{h;ug\ggfiiﬁfe .--OL.bleaching earth would raise. the octane number. of.. 253, SrspTHERE, J. J. -Basic Petroleum’ Chemistry 31949, pp. 752-761; Chem. Abs, 7"7()71'.,-%3,719#9; p. 9004, )
" fact that the whole catalyst grain is utilized- by the - & Catalytic cracking benzine. The-results did not show. " for Refinery Employees. IX. Potential Sources of Diftusion of C in a-Fe was determined by'2 methods.
reaction, although the pore's arg filled with the products .° 20Y improvement of the aftertreated benzine over the Liquid Fuel. -Petrol. Refiner, vol. 26, No. 3, 1047, ~ .1, the Van Orstrand-Deweymethod, cqn§lsted of dif-.| FEEE
of the reaction.” The inner surface area of a Co cata. ~ WODrocessed benzine. - - e “pp- 187-140. ' T, stte- fusing the C from-a highC Fe containing 0.68% G, - -
+ “Iyst lies-in the magnitude of 100.m.’ pev gm." In the i -~ .. SPIVEY, E. See abs. 14674, 1468. Lol Brief: review: of methods of producing substitute corresponding to fine pearlite, into an efse&tféh;ge'ggg
. range of adsorption measurements for determination ' ' Smkanr, H. See abs. 3029a; 3030, 3030a; . .. fuels. L N oo o Fe The (_m’fusxon_.gﬁt(i}oﬁoﬁz gg&ﬁpﬁ(‘litions of Se and
9f the funer surface area, the adsorption of CO and .  gogg, Swikavtax. B. S, Reactions at the' Surface of 8254, Stasaen, K. [Phenomenn Connected With Be. by grain size, deoxtdation, o a0 80 o amaclyes tor -
H. was mensured also. TFrom:the measurements, it ‘Hot Metallic' Filaments. I, The Reaction CO:t duction, Especially of Tron by Cari)onv Monoxide]”  Co. dq.:ie?:elz';:;xfil:l"ni} D varied with concentration. At -
“l1 S seen 1that' the GO molecule is more strongly bound . - H.~H.04CO on Platinum. Tour. Indian Chem. Soe., Ann. Chim,, vol. 82, 1851, pp. 136_14 S ey ‘:‘3:‘\!{’ the diffusion of C is over 100 times as fast as it is
DDA i Fhe F1ohor Tppae s crADGLACUIE FURES . vol. 6, 106, yp. 031-011; Chew. Abs. Yo 54, 98T, It s assumed. hat, the decomposition of €O on Fe . F25" the ifision of G is over 100 cnes as fas 2
t - A W . 2086. o - T : B ; s P ation. : . ~Fe.,. .. B
transition range of physical and chemical‘adsorption.r o p- 2036  results in carbide formali

< Reaction between CO: and ‘H: on a Pt wire at about. *
“1,000°.is unimolecular- except for the inifial fall-in~ -
;reaction’ velocity, which is due. to.poisoning of the-more, -
active centers by the CO formed.” Poisoning was eliii- - -
nated by -prior heating in vacuo. . The rate of reaction o
-was not influenced by dilution of the gases with Na. -
The nature 'and" treatment. of the Surtace ;of.the wir

AN IW aking Oi X ‘oal. 1 - - 8262. STaNLEY, J, XK., HoENE, J. V., A¥p HUNTOON; R.'V K

: 32isg'és£3i\ "5‘1"‘1\3} 7.4.19431;1;11'?09;’1‘_ me Coal. Coal: .. Oxidation of ‘Pur(::eh' Iron.&bTmnsl. .-::1.1590_% ;\;etgaslsébo. A
Combrahensive. strrer of bl '3 nroces velon=. B, 1950, 21 pp.; Chem. Abs.,, vol. 44, 1950, p. 3
. ve survey of plant and process develop-- | Y 3 . ) 4 ‘ o
. m&%%grgggf%em‘i l;ﬁ-ofh éogl'ln a‘ceoxl?dgnce-'mth the .. .= ;0§g})§t186109£ high gurll)t)_‘;tilgcctg?éﬁé% I«I‘)i rgl}’)gfit::u%dg; s
= Government-program as it is being carried out at.the  air 500°- : procei s by e oy function' -
I i ts operated by. the Bureau.of Mines.” The | law, W'=K¢+C. . Theé oxidation p as-a_fu 3
:gggg: ?&’)’s in I%hex coal-if)-oil development are briefly ~ of temperature follows the usual exponential law. The

e ».";See‘g‘bs. 870,50 o R N
3244. Serikee, A. [Refining of Coal and’ Its Lique-
faction.] Braunkohle, vol. 26, 1927, pp. 5
Chem. Abs; vol. 21, 1927, p. 4047. . s TR
.. General. diseussion "of coal -liquefaction, ‘the MeOH"
'process ot the I G’ Farbenindustrie'A'-G.;, the benzine."

: 'si i ‘rons - < -+ dire important;ithus, a-rough surfacs is more active. - : ribed * " Coa ation, . cledning, -drying ‘and- - rate constant, K, shows the temperature flepeudencef
_ ¢ synthesis of' F}ssher-q.ropach, the §_\ nthol process, and ‘than :ig?nootlf o 'l‘llxé e:ngr};:lof fa(c“t:i’\{a:tin;glies :1318 o dtescribe_d . Co}éteprsg:fgcation G x%i‘texy mge thod, -, - E=0.37¢-33000/RT  ~ & Geiger counter X-ray spec@om— 5
-+ the direct hydrogenation of coal by the Bergius pracess. < eal. - o = T ) fi;?ga?ibug%m«gsiﬁcn?ion continuous high-temperature ° eter showed only 1 -oxide, Fe:O,, at 500°, but 3 oxides, *
“3245..51*:.\'(;‘”’-:,3, H,, 'AYD REINHARD, O. - [“Magnetocata " 3249 . Reactions  at "the Sirface  of Hot" pebffésto‘-e gdsiﬁer, O—steéam gasification, O: produc- a~Fe:0;, Fe:0. and TeO, at the higher tgmgeratul_tlas.'
- 1ytie Et’fect‘ "in the Hydrogenation of Carbon Dioxide AL éﬁillic Flll ments, XL e R&nc"ti oft: CO-H -tion; Fischer—Tropsch gas. conversion and internally- .  metallographic examination resolved the m.rmus ox_the_
‘or Carbon’ Monoxide on Nickel.] - Ztschr, physik. CO-+H.0 on ‘Plutimim—h:idium' &llgw Tour, Indian” < cooled and slurry-type converters; 2-stage hydrogena~ "~ stratn. 'FeO could be cooled .t°, room-temperature wxh- -
“C"l)nleusx:_, ;:g}smo,*ﬁ-\_,s 1942, pp.: 331-340;.Chem, Abs., - Chem. Soc. vol. 6, 1929, pp. 9 10-9, 5:8 Chex.n sbs,. “tion, liquid- and vai)or-phﬂse processes, and economies. © ~ out'decomposition;to Fe and Fe:Ou. Photomxcrpgmp S
-, vol..37, 1943, p. 4958. N LaL T S i LT AT K e

vol

, 1930,.p. 2036 3956, Staniey,. H. M. Recent- Advances In “Our  -show tybical structures.

./ Mixture of .CO or’ CO: and H. was passed’ ovar L

e : . el eIt T S e Gas - . STARKWEATHER, H. W See abs: 333L
o o was D ie. - Pt’wire contdining 5-30% Ir is motre-active than’ . Knowledge. of Natural Gas and Cracking Gas-and . - STARKWEATHER, H. W. Deean T N
gg};‘éeiggoy_‘lgloef‘)te&,?ﬁﬁ?&fﬁ?ﬁ??&?ﬁ ’tt(?ihca‘:rég | pure Pt.” The30% Ir alloy is most active. 'The energy * Their Industrial Utilization. Jour. Inst: Pe?ol. 8263, Staveey, L . K, axp Hl,\s'x-z.sm'\ogubrc;lﬁé o
isohbeols ; 2 ; : <1 -of -adtivation is-less with werf atalyst than . ‘Technol.. vol: 15,°1920, pp. 516-352; Chem. abs., . '~ “geaction Chains -in_the ‘Decomposition: of Organic
.. Fischbeck and Salzer (abs. 938)..-The amount of re- - : : with o powerful catalys : : p i e e iir. Chem. Soc., 1937, pp: 1568-1573 ;
*/action was determined by collecting and weighing the -, TitR'2 Poor ‘eatalyst. Temperature coefficients are vyol. 24, 1930, p. 1496.. - - - o < Compounds. ~Jour.- Py So:?.c';g o9t e R i
'H:O formed 2nd the residnal CO.. The percent of GO, - - caleulated: - .7 -0 07 7% A R Comprehensive review. of the subject, pglrtlcultquy _ . Chem. Abs,, vol. 81, 1937, p. §329. .- Ivés efther -
hydrogenated. in 15 min. increased with increase in .°- 3250. - Reactions at the Surface 'of EHot Metallic " with reference  to .recent’ work :upou,;ff.a(:',tionlo; 1?Bé «. - v Decomposition of an organic molecule ;n(xl'o \tes oer 'tl(ig‘ Do
temperature, but there was no discontinuity in the ~- . Filaments. III The Reactioh CO.+H.~>H.04-COon " anglysis, utilization and synthesis.  Bibliography 0f .. :y5 interngl renrrangement to St%bl;e pro l;'cogs The
;eurve at the Curie point. Analogous results were ob- . . Elatinum Coated With Barium Oxide. ~Jour. Indian - §§ T4 réfs; R B production of free .rqdlcoi}s Iq nt(ti N n{{lyi;ﬁnfmls reagent,
tained 'for ‘decreasing temperatures,: In the “hydro- .~ .. Chem. Soc, vol. .6, 1929, pp.. 959-967 ;- Chem, ‘Abs., 3257. . Production of Water Gas From Met! 51;189 - addition of NO inhibits ttl? ﬂd eg.m Josition of ethers" R
genation of CO there is a decided increase in activity. . - VoL 24, 1930, p.2036. -~ - ;0 S and Other Hydrocarbons. . Sci Petrol,, vol. 3, 1938, . iy has beenf foun;lr tCh]zElItCH% uerf mposition of ethers, -
beginning'at-approximately 350° and ending at approxi- -~ * Layer of Ba0, formed on & Pt wire by thermal pp: 21642173, - S ) -~ -aldeliydes, from MeCH, 5 y

iterat i methods . involv i i as the decomposition of T
literature and discussion of methods ' jnvolve chain reactions, whereas t osition of I
Z fo§ ugiycgsngggi;n by partial -oxidation, CEL—;teqm AcH, kel:gnesl,1 )[eOtlH, 1tmd IEE:?S():))‘ERat_l‘deoc%%tin ;&entgts;l:uisn
j , rencti } fon -of . higher ion of the theoretical aspects 1
o O o s reactl‘" ! g . iﬁ% ‘chain venctions indicafes that even when these
‘oceur, - it- is unnecessary. to change . any. fundamental

mately 370° in a sudden decrease (abs. 1387). The ---- decomposition of Bu(NOQ;)., adsorbs 1'of the reactants,
'sudden decrease -at 370° apparently is independent of - 'CO:, and gives reproducible results in studying the
the proximity of the Curie point; it may result from - - . formation of CO-and H:O at (12°-826°," The reactior . .
the deposition of C on the catalyst as a result of dis-.- . velocity rises slowly at the beginning of the reaction
proportionation of CO- (abs. 130).. No change could .. - until a steady state is reached.  The rate increases

" hydrocarbons with steam. .- E
.. See abs. 2369




.

views on the mechanism of activation in unimolecular

Teactions. - -

3264. Steace, B, W. R, AND-ELrIv, B. M. Compari-
Son of -the Catalytic Activities-of Liquid and Solid

Surfaces—Decoraposition of Methavol on Solid and -

Liquid Zine. Proc. Roy. Soc, “(Tondon), vol. 142, A,
1933, pp. 457465 ; Chem. Abs., vol. 28, 1934, p. 960.
Temperature effect on the de'eomposition rate of
gaseous MeOH over solid and liguifl Zn was jinvesti-
gated 300°—440°, The catalytic activity of the Zn de-
pends directly on the temperature” There is no dis-
continuity a¢ the melting point of the catalyst. Cata-
Iytic activity is attributed to the entire uniformly active
surface of the metal rather than to some limited part.
3265, — - Hurther Investigations of Catalysis by
Liquid Metals. Canadian Jour. Research; vol, 11,
1934, pp. 47-52; Chem. Abs,, vol. 28, 1934, p, 7132,

Kineties of MeOH dec3mposition on solid and liquid .

Zn were examined in greater detail, The order of the
reaction lies between zero and % on both solid and
liquid. "The heat of activation is:approximately 30,0600
<al, per gm.-mol, - The reaction is mainly dehydrogena-

tion. Unsuccessful attempts to investigate certain -

other reactions-on liquid metals are  Jdeseribed. .

3266. - “Catalysis by Fusiond: A Reply to the
Paper by Adadurpw and Didenko, Jour. Am, Chem. "

- Seé, vol. 58,1936, pp. 691-692; Chem. Abs., vol, 30,
» 1936, p. 3306. . . . :
Reply to the criticisms of Steacie and Elkin's work
(abs. 3264) by L. . Adadurow and P, D. Didenko (abs.
2)." They are based partly on an incoyrect interpreta-

tion of ‘their own: ‘data and partly on”an incorrect .

. mechanism for ,tl}e decompgsitiog of MeOH.
..~ . 3267 Steravovskr, AL Tarsrseri, B. 8., axp
ZELYAKOV, N. V. Dependence of the Structure of an
Ammonia Catalyzer Upon. the Conditions During Its-

"+ | Reduction. Compt: rend. acad. sci. U. R.8, 8, vol. 8, |

1935, pp, 21-24 (in English) ; "Chen.- Abs, vol. 29,
1935, p. 8244, S o .
Catalyzer brepared by oxy-acetylene fusion consist- °

. - Ing mainly of 72% Fe.O, and 27% FeO was reduced at

- temperatures 450°-g00°. Its . efficiency dropped

- abruptly from 61% for that prepaied at 500°.to 2% for:,

-~ that prepared at 600°. X.ray studies of chaages in-

1

4 qualitative change of the -surface. " Atyhigher tem-
. peratures, the defects, which aré the active centers in’:
-NHa ' synthesis, disappear, - This iMustrates - the use -
of, x-x'ay’plxotogn;phs in the study of active. centers:

. STEFFENS, L. R. See abs. 1460. ..

; ) StEIN, K.' Sée abs, 14492, o .
+3268. STEINBERGER, K, F.. [Raw Materials for the Pro-
* uction of Acetylene and Ethylene.]  Angew, Chem. .

« vol. 19, B, No; §; 1947, pp. 211214, R
., Important prewar source for ‘the raw Waterials: of
- C:H: and GiH, was the hydrogenation gases from the”
" Fischer-Tropsch and” the I. G. Farbenindustrie A.~G.:
' hydrogenation processes. 'The’total amount was 650,

- process contribuied 8§0,000~90,000 “tons. The Fischer-:
.." Tropsch gases contained 35—40% olefins, mostly C; and
= Cy while ‘those from ‘the I. G. Farbenindustrie A-G:
Drocess. were mostly saturateqd hydrocarbons.” In gen-

processed by cracking in the electric are, whereby,

pyrolytic eracking ' of . the . Saturated hydrocarbons; -
- Whereby; mainly, C.H, was produced. - Cracking plantd "

erected in Leuna, Holten, Heydebreck, and Moosburg .

had a capacity of 4,090 tons per yr. of C.H,. N

had .

" BIBLIOGRAPHY OF FISCHER-TROPSCH SYNTEH

~: volved show that the fall in-activity cannot be ac:+
- ounted for by a change in size of the crystals but to-. .-

000-660,000. tons peir-yr., of which the Fischer-Tropsch. .

" eral, they.coxitained about 18%. CH,, 11-12% CH,, 12%: e
CiEL, 5% CHlo and 1% CiHls, 32-83% K. ith small:
amounts "6f N., €O, CO: and ‘H.S, These gases were

- X

3269. S'rarxnm:cm,v —_

ESIS AND RELATED PROCESSES

[Influence of Synthesig Gas ’

and Its Impuritieg Tpon the

the Catalysts in Gasol

Efficiency and Lige of.

ine Synthesis.] FIAT

K-25, frames 3,782-3,796, Jan. 5, 1933; PB 70§1e5e,;_

TOM Reel 292,

iR gasoline synthesis of B
Ruhland. The life of th
shorter if synthetie gas,
plant operation, is g,
CO+-66.7% H.) is

forming products.

By addin

Research report oh the inﬂuen
its impurities on the efficiency a

€ cafalysts (Co-kiese]
purified by regular routf
bplied than if ideal gag (333%. K
applied. This is caused by impurj. 3
ties like inert gas, O, S-compounds, resins, and reg -
g inert gases, the speed of

reaction is decreased rapidly. . Adding O: of more than

0.6% has a strong influence ‘in

vnot_successful. Further testg

ducing the contact Deriod

by increased gas flow with lower height of layer. '

of the

decreasing the og bl
S-compounds affect the Co catalyst. ut

over 0.2 gm. per 100 N m.? eauses disturbances,
i e and other S-compounds

‘The presence of.

gas with th

absolute yield was increased thereby.
3270. STEINmRECHER, —., yxp WEINGARTNER, —,

ficiency and Life of the G
FIAT Reel K-30, frames
PB 73,587: TOM Reel 297
Laboratory ana plant tes
synthesis gas and its impurities
- life of the catalyst. Included among the impurities of
the synthesis Sas.are inert giges
ete.). 0, § compounds, resins,
stances. --All these impurities dimvinish - the efficiency -
of the catalyst and shorten its life, ‘Tests iming at
the rednction of - thig deterioration by Incireasing the
" gas throughout ang _dimini; 3
" charge-still are underway, .

- 3271, STEINBRECHER, I,
Germany-] Hamburger

-1036;.Coal Carbonisa tion,

" Prodiicti

. Plied-tothe prodiiétion of.

: B
asoline Synthesis‘Catalyst.]‘
TA68-7,492, T anuary 193g,

ts on the influence of the

on the efficiency and

ses (N, CO;; CH,, CH,,
. and resin-forming sub- -

shing - the ‘height of tho.

[Pettolenm  Substitutes in

Tech,

gasoline, can be. adapted.to -
the production of 8as oil. fuel oil,
required. - The Zasification of b
", coke is very attractive, the
by the Fischer-Tropseh brocess with-a good yield of:'

+

water

Nnchrichten, Jan. 28,
! vol. 21936, . 81, .- R
on of ‘oil"from brown’
ture_carhonimﬁon,- hydrogenation,

coal by Io\v-témpér

 and gasification will -

and lubrieating oil as -

rown .coal. or its semi-"
8as being synthesized. -

:liquid@l)ydrqcarbo‘m. It-is considered'thgt all German:.

* Thotor “fyel requirements could be met by’ processing” " ’
brown"coal, leaving the smali domestic;supply of mat-" |

ural pgtrolepm for use in preparing lubricants,
BT »STEINBRIN}{, H. See abs. 1834; 1835,

. ‘8272, StErxkaye, TOH [ Sy

Gasification Products of Co
"... Process.] - Het Gas, vol, 48,
’ 19.

Zentralb,, 1929,T, p.. §

Brief teview of ‘the Bergiug
at high-pressures and q deseri
for producing liquid hydrocarbons
R
3273. STEINKOHLENBERGWERK.

pheric pressure and by the

Textile Auxiliaries, ang

-+ FLAT Reel X117, frames 2,56

“In addition to brief single
activity reports, the film cont :
.- reports on lubricating oil Synthesis, Oxo -synthests, .

uthesis of Gils From the .1
al by the Fischer-Tropsch o
, 1928, bp- 507-513 ; Chem. -

and Synthiol processes -
ption of the newer method ;.

from gases at atmos-

se of suitable ‘catalysts. R
[Fuels,. ‘Lubricants, .

Other Organic Produets.]

1-5,422; PB 82,011
reports and montlily and
ains detailed summarizieg

It ap., .

LITERATURE ABSTRACTS . . : - 425

i i £ ar- ‘The 2-step method depends on the decqmpositl?n of

nt%xidaho:g %’Zﬂﬁﬂtﬂg@eﬁ;&ﬁfﬁaﬁg gl all corbonyls, by treatment yxtfh )é'h ;o iﬁeilgn C%y aﬁ%
cu]ar_, s tar distillation products, condensa- the - selective precipitation’ -o: oy e ot
e P I?t tsch and naphthafene, chlori- o—phenanthro}ine chloride, followe - érO e Qmposition
oo ofvc.rackedg.«‘:ls rocn: %?ms and naphthalene, testing of the precigztate with liberation toi a o e de-
g yq::gca‘):: eases from synthetic fatty termination is based on a gasqmte rie pruch e s
o B N R R e
o idation, production .of - 0 2
e oaps from s farm oxlxd:. and the application tain Co salts and metallic Co. )
»sgHg;ﬁ%%i;f&“;?i?igigof‘ngl{]gcsgnﬂ'letic fibers. g STERNBER;E HC h‘;fn_;l s‘t‘;";Nngih ghg?‘g:}hgn ;?s’
B can, & See abs. 1611, ﬁ‘.D %r;gg;!:étio.n and Properties of Cobalt Hydro-
carbonyls. See abs. 3656b.
Chemistry of the Metal Carbonyls. III.

? v f the
: . STEITZ, A., AND BARNES, D. K_. Products o .
393;?;;drogema.l:ion of Carbon Monoside Over an Iron
Catalyst. Water-Soluble Oxygenated Compounds.

i i ( 1 and
: : —April, Reaction - Between Dicobalt .. Octacarbony!
fé‘?& ghigx_:MSoc., 121st Meeting abs., March-April, : D?methylamine. yo abs.fssssc.‘l" -
‘ Sorem a 1d id 3. C. “See abs. 154, -
g 27 nonacid chemical compounds have STERNBERG, J.
rbefﬁvﬁiﬁfilggaa?f ‘the H:O stream produced by hydro- " Srenniws, D. G. See abs. 2757.
_fgenation of CO over an Fe catalyst. . These compounds ~ Smevews, N. P. See abs. 175.-

4 i ight-chain alcohols, acids, aldehydes, . P, ' Se¢ abs. 2988, .
»aredpl;::;gggy slgl‘s%e';‘s, cyclie ketoneé, an(f branched- . STEVENS:Ni,ESI;e abs. 2601. .
chnin alcohols, aldehydes and acids are present in Stewast, L. fllebrand Continuous
i r amounts. The nonacid chemicals were sepa- 3276. STiEF, F. [Pintsch-Hillebrand s Works, 1]
e from- the H.Q stream by fractional distillation Blue-Gas Generator at the Hamburg Gas | or Chens
’“eg» fmd the acids were separated from the aqueous Gas-u. Wasserfach, vol. 75, 1932, pp..551-586 ; Chem.
to’s?du,e by selvent extraction. After, removal of the Abs..vol, 26, 1932, p. 5402. o N ;
Soivent, the acids were recovered in high purity by ' Continuous blue-gas generator has been devised to'.
fraction tion. TUpon fractionation of the concentrated overcome the known faults of the intermittent proc-,
fractionation. istinctive distillation curve ex- - involving the distillation of brown-coal briquets
nonacid chemicals, o dis mgblthined Most of these . €SS, imy 0{‘ ni’ras znd the. gasification of the resulting
bibliine I;Ieaste?tl::i :t;?nsplex mixtures of binary and ggm'i’é’(fkg?ﬁ ;’n ‘annular g(;nerutor in-a- stream-of blue

pl:iﬁ?i(;usagigtropés. ‘Quantitative analysis of thenon- .~ gas at about 1,300° carrying the required amoutt of
& teid clfemicals was obtained by a combination of frac- ~ steam, A portion of the blue gas is burned in 1 of the
3 Honal distillation and analysis for functional groups. . J regenerators, while the other regenerator, Plt'e‘l;“?w‘fis;l{
¢ Srovkmorr R. See abs. 3065. SR heated, is uged l:g ltxeagll;heml))‘l)l‘lg gé}:msp;';tl_l(‘llgr% 1w

- s e eatec o-74° to th ) ture..
. Stericoy, O, D.. See abs. 1706. P (‘;.“g?ﬁag;fm“gu’s ‘is passed through an elettis tur pre-

74 Stems, D.J. Production of ‘Ol From -Coal. isti d mixed with blua sas passing to the re-
o azso'uth African Min, and Eng. .‘.l'our':’,}) voll. 61,4{)11,0 1951, sglgﬁggrgﬂ -\ml;ortion of the &as from the geuigaé?;
y 51-853; Chem. Abs., vol. 45, 1951, p. - “Fe vt Wi contains" about 4.2-S.69
glz.insc‘;lffs) 3),f Ehe Bergi;S and Fischer-Tropsch proe- 80“ *g(ﬂg.géof:&s%oﬁdm.o% H., 1.0% CH;, and
Y thl:e nechanical engineering problems involved, L35 0% N.. -The gaé yield was 27,000-29,000: cu. ft. -
inderground gnsification. Russian ‘developments; and - of approsimately 300 B.t. u. e et ton with o ..
Ameriean practices are surveyed. .. .- : sl " thermal efficiency of 52%. A plant having-a. capacity.

]
i

s
2

‘ - on’ of thetic Gns. South ‘ 500,000 cu. ft: per day was operated for
iEica rt. and Eng Toues vo S5, 1001 DD 8= e ihenition s found in keeping re-
145, 181-193} Chiem. Sbs, voL 452831, . 3055, some time.  Diffieulties 'were fo iored

. : : s ¢ s . Ived, - .w ; ;
4. Benost, £ basie factors and industrial processes . , difficulties have been so e, ‘
7 "bv%ﬁ’i?ﬁtég&%r.n’ydrocarb‘on gases can be transformed. - o Morrer, H. ' [Generation of Watét ‘Gas F{‘"‘;
¥, ‘into. fuels and -lubricants. - Move defailed description - "Brown Coal.-in the Pintsch-Hillebrand Generator of |

2 eC rorks. - - u. Wassetfach, . -
devoted to the Koppers and Lurgi processes. . - . the Hamburg Gas Works. 'IL]  Gas- u, 35 o
gars, StERy, G. . [Isolation and Identifieation of Hy- -vol. 78, 1035, pp. 431436 ;- Chem. Abs,; vol. 29, 1935, .
2 drocarbons From . Mixtures by New Methods] | (DD 68076398, .o o vied |
5 - Reichsem Wirtschaftsausbau, 1940, Prif-Nr. 43, pp. - Further operation of this generator has been carried |

5 5 : , 7, D. 6490, . ; ‘a-continuous basis with only a few.
5-56, PB 52,003; Chem. Abs., vol. 41, 194:., p. 6 out successtully on a. contint i ‘
:vg;o:g’duresa are deseribed for the analysis ot’t t,hi . minor difficulties. 'Jfllnii gen:xéglt‘o‘x;‘i;éﬁoape; ilgill)lll:l ;n&t;lctg
cing of oi the produects ‘of -iine'd 7'm in internal dinm th'a mi !

o GO, synhests 5t hadroots Extensive s Of 55 cm. Coal is fed to- distillation chambers »
| the CO-H: synthesis of ' hydrocarbons. Bxtensive © | pess ¢ 55 cm. Cont 15 fed to. distilation cliamb rs
“ tab] i chich deseribe the nlcolloIS‘acitls,,:.» | above this generator, vhere it ] e¢ o
';?:%e:s?;?sl?s?&(:gg' z‘xzilg?i(iehtiﬁed ‘in-certain fractions - ?otu;vl?telz;ygall_z.c h_'gllxleEl ggtgf‘:zéioﬁu&fgtggng aﬁiz:‘fegeed £
of oil-produced through the CO-H: sy nthesn_s process f?om dist and.tar, saturated with wgter, and preheatent? ;
.- .- - STERNBERG, H. WV, See~ub$. 3656a.- o .. in one of two regenerators to 1,390 s the othert r,_eg(;s e
3275a. STERNBERG, H. W., WENDER, I, AND OrcHrN, M. " erator Is heated to 1,350° by burning the gene!mt :& gns’ :
*Analysis of Mixtures:of Dicobnlt-.Octacarb%uylma{l;i and then is,ulsledtn& tie f,?,l’fjgﬁ vtgfsr:% Ec‘iv i ted gg ..

‘ o VoL 24, 1952 ' ‘heated recir :
V' ;Cobal_t cli'l'lésbmlyl Anion. ﬁAunL qhem.(, ,‘01 o . Iljgststesofh:gggh the coal—di§tillntlon chamhe::s.,,';Ttl:)en ggi -

D 1‘4_f'tlh hydroformylation (Oxo) process in - vield is approximately ga,ool? Ctl;.n ft‘:axlagg ::approxi-
ﬁxs‘:l‘l (ll)yrgtor ‘ereqﬁired the analysis of mixtures con-  brown cgal briquets, “;ltc . uft e}a.Thg T o bproxi.

tat-5 ia,,qboth ydicobnlt;octncurbonyl, [Co) (CO.l: and - . ‘mately 290 B. t. ui per u. as. 3%, ermal, Some
% "Comcéill%onyl imiou, e, fhe latter belng pres- <g§e§l];]ealgel)l;elgzrll?: a?uig 1;? therm: diflgmm are given. '
o’ eer 85 Co bydrocarbonyl, A Only a small-amount of the S used to cement the'brm}'n-w S
coal briquets-appears-in- the-gas;-the Jdarger-part-being ) “—"

¥
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2
/v

) ‘this .
Co salt. y Becruse no method was available for S
Durpose,-?the -authors.-devised -the-present-procedure; —-
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OF FISCHER-TROPSCH SYNTHESIS AND RELATED PROCESSES
fixed as CaS in the ash. Cost data are given for Ger-

: : Q| — ysis thetic Liquid- rOC~ dition of a C atom. portant factors in the prol
‘ t 6. Catalysis in Synth d-Fuel Pro addition of £ Tm, t0; th b-
ES are use of pment of g synth, s s

lx. i i -Tropsch process are dis-
l : . : able mechanism of the Fischer-
¢ fue ‘2ssses. Ind. Bng. Chem., vol. 37, 1945, pp. 340-351,

. Co, Ni, Fe, and
s 4 d. The order of the reaction on Co, talysts
Industry by the Bureau of Mines. The statpe v ‘ 3 s syn.  Cusse be 0-1. The life of the cataly:
dry producer gas for heating the regenerators, use of at each of the Government iﬂants—coal hyamgg,f;t’i"’{ ’ . Fischer-Tropsch catalysts that atg l:lcstigfog té‘oe sayxfd Ru catagzg appﬁ;gglt; by operation at 7-20 atm. Max-
wast&heabt boilers, and proper gas velocity to avoid 8as synthesis, and shale-oil production—ig desmbg& ‘tnesis of normally liguid hydrocarbo is incre: ma

combustible matter in the fiy ash. This process is ]

especially adapted for the manufacture of gas for syn- 3281, STINZENDORFER, H. [Determination of

i i talysts at 5
th . S —-namely, Fe, Co, Ni, and Ru—form relatively un- imum conversion is obtained with Co cataly

v DT h ° e Cop.’ 3

thetic purposes as it ig readily possible fo secure a SHtution of the Fatty Acids Produced in the

b = L of
A i temperature ace velocity of 150 vol. of gas per vol o
Fischey, - stable carbides onmzxsggs?;gﬁszgg ‘}’oih%o and 240~ ;;‘,i‘g:;[;‘;:dpii’ hr.; with Ru more than 200 %t()m-aﬁ’dni,ce
Ho: G0 maposes 03 1 : lC’l‘ropsch1 Synigizis.] Tsic-:l,h'sm(t:% Erupp. Forsehnpg,: * 48 f‘,‘;z"gog%ogfn‘tehr;tsﬁ;sts) Since the reactio§2 gg+2a&°§ essary. Theb te?xieéa;g:emc}’ ‘i’,’f";ﬁ’; ,Zﬁge 190°-235°,
: <:1. - . er., vol. 3, P : Chem. Zentralp, - : y ount for the r Iyst is about 1.6 per 10° <
32:1?. Is'ngp, }ii“ [Gﬁneratu():n (;f 1}\mtter ((}lné l:tmdiSyn- I, p.' 2955 ; Chem. Alla)s., vol. 87, 1943, p, 3623.'3,: 1049 - .coac-lggl%ox: gg&hﬂ tti%% sli?:\\;stz;‘i; ivable that Hs ;:lcts g’;ﬁegpondmg to ag agg;]vangg‘ gnce;gl ;’g‘i :_(%oigll% 3?1!:
esis Gas From Brown Coal, Peat, an uminous . . s remaing thydro arbide formation by way of an ol. of 2 Hy:1.CO. e aboy ¢ o
G Wi "Gon b Pl o Himbnrs | Pty e contaioa 1 seorilg L5t o Sl o el et Formaion canaton 2 Bl uastabls carbioes ik €0, whioh xeact vih I
s Works, as- u. Wasserfach, vol. 3 , DD. Tropseh pr s were isolated and t “unsta H.0. The mechanism.of carbide at temperatures below. 35 leld, decompost. o
1-6; Chem. Abs, vol. 34, 1940, p, 9569, -ropsch proces: e isolatel and separa ed by vacny i Co-+CO+Hs>Co.C--H.O. in oxygen- C:Ha. Above 350°, considerable decompo
, distil i ) } : 3 1yst, where the main oxygen- CH, plus C:Ha. ivity Co
_ Present Germ{m endeavors are to increase the quan- f;;:gglgg: cloli]t:isit%?i :lsgte!:éi:fflg-cf)?g:tul‘?tleedlggg;e’oz 4 4ormati()(;1 2? igﬁg(;xxcgit:l‘sghﬂn CO, is diffieult to apply tion to G occurs. For maxlmll!(lll %?1%::;21‘ ‘fﬁg lHﬁ:e'aud .
tity of gas by diluting coal £as with water gas. The fatty acids, about the series of valeric to capric g t;s : ted pro tul ¢sts, and it is, probable therefore, that, al- catalysts should be inducted n;; ¥ rolonged at ptmos-. .
cheapest source of this gas is the P intsch-Hillebrand ‘Only very small amounts of- unsaturated fof oo o e et atsl carbides are formed-on both Co and Fe, . = the. initial synthesis should be é) fore increasing the -
continuous water-gas generator using brown coal. - Im- occurred, ' . . acids, - ghough meta m of the synthesis differs for theé 2 sub- pheric pressure for sevéral days ? e preferably pre- -
brovements were made in this generator. so that it has L ; . the mechanis hydrocarbons produced on sintered Fe pressure to 10 atm. Fe c:J.f:o.lysts11 nr.; at% of 100 L per
been possible to operate continuously and shut dowwn 3282_.. SToRCE, H. H. ;gehuvxor o{ Zine Oxide ang Zine % stances. The .“1 rwith H. at 650°-850°, are largely treated with CO at 0.1 atm. a‘f"tl e £ 60 o b, 3558
the regular (coke) water-gas plant. One advantage of - Omde—Chromlum. Oxide Catalysts in the DeCOmposi.‘ ~ agtalysts, reQuce:] raffins, whereas those formed on Fe 10 gm. of Fe, spuce velocity 4-25 1. oat e ﬁ:m Trent-- |
. this process is the reduced content of:organic S$°and ° - tion and Synthesis of frethanol. Jour. Phys, Chem, ranched-chain I)6. at 400° or less contain: very little before operation with synthesis gas . .
H.S in the gas, owing to the reforming of the carboni- vol. 32,1928, pp. 1748-1747; Chem, Abs., vol. 23, 1995" catalysts reduced a :
zation products b) bassage through the generator fuel p- 816.

it - vith H; - the ‘carbiding does not affect the
ial condition for the produc ment ‘with Hs after t : 12 ect the
4 igoﬁa(fgggg.‘“‘I%I:‘SESS‘EG!:S;WE' N ppaxently tl;_e a{)s?;cce ;1ctivit3t‘ (l)ft Fglesgggtﬁt?ealtﬂoﬁbgelggse(fih;%rthe ini--
10 oxide in Fe catalyst and a critical spae- converted to ele Pe. It i bel d- the Inf-
; fezér&l:: 1(‘1213?0:35?; tll‘lz c;‘:uc‘{rbide lattice to permit oy o ihiding distorts the lattice stricture enough t
ng o

" Details of preparation of several precipitated apg

supported ZnO and Zn0-Cr.0, catalysts are reported.

.+ ers at the top of the regenerators; - The length .of time ' Thejr activities for ° the synthesis of -MeOH from
that the regenerators are used for heating the circulat-
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A N sis-gas veforms the car- - . -
] PlivPisa e e Te- subsequent exposure to synthesis-gas re A L
) ) ’ : o le e form. Previous investigations areé r subs 4 ts show. that the earbiding :
2 HL.: 1 CO gas mixtures at 3,000 1. per sq. fu. i j cross linkages fo fo . iluents, and contact ide. Bureau of Mines tests s} s arhi ‘
-ing gas also hasbeen inereased. Tar yields are about  350° ape Oeogmxs)xircled. The ad?loitionpgf sgral(l)lg %3(111&%‘,’,‘3 3 riewed on the effect of pleis‘;s—f{tgélsl;g and the poison- B:lu:e‘on Co catalysts is of the sawe order of f’g‘g{;lt&lgﬁ
34 of that indicated by the Fischer retort test. ,The catalyst in proportions of 200 gm. Zno 0 22 gm, Cr:0, < time on the “S"l‘;e_"s'rgg,‘,’f[fm,nas, ) e as that of the synthesis. ' The ratio of CH.: C; hy
- . best fuel is brown coal, preferably in. briquet form, showed more activity than pure Zno or:pure Cr,0,, -ing of catalysts by
- - This coal should not have too high an i, 1

; ' ) s-fr Co-catalyst is about e
“From -earbons in the products-from:a Co-ca :
; ; ash content or " There was, however, no appreclable-difference in getiv: -~ " Synthesis of Hydrocarbons From Water =~ -carl
foo low an ash-melting point,-and the ‘ash should oot differe

v ) pst- is 0.5, C.H; ¢
: o . 1 - ‘while that from an Fe-Cu-catalyst is 0.5. L

» Ity between the catalysts when tseqd to decorpose 2?3':15. Chemistry of Coal Utmz%tionﬁ()i g't‘Pofgg: - 'Il)?ays an important role in the SYF’*“;%‘;’*;S‘,’,,{}‘;&’L‘ﬁr -
react with the refractories. Good results alse were MeOH at atmospherie pressure. “The mixed oxide cata- ed.). John-Wiley.& Sous, Inc., New M on Fe-Cu catalysts. The proporlil‘ol'l.o th;ﬁ?qlim prod-

secured with peat. - Bituminous ecgal (high volatile) . {yst was- virtually inactive for.the synthesis of MeOH : vol.-II, chap. 39, pp. 1797-1845. . i ¢ . ganic compounds (chiefly alcohols) tir;m ‘that ‘from .Co
- also-was tested, but its low reactivity .did not permit - . - below 300°,'and at 350° the yield was less than at'830°; .~ . Industrial developments, methods of- production’ o; " nets from Fe citalysts is gleatgx' (; ot from Co cata-

complete gasification: If certain changes  in’ coustrue: 3283 — Activity and’ Aetivation “Enérgy in | synthesis ‘zus and of Fl.. mechanism of. the reﬂCt}P';g" "eatalysts. “The chief Om’se"ﬂte‘}ﬁi"..,“c-d the ratio of
. Hion were made, it'shonld be possible o use this coal . - Heterogeneous Catolvsy oy T tio ner_g¥ in 55 ’,lt rs involved thit affect the composition and yield, Iysts'is H:0 and from Fe' cataly at:h s CO.. the ratio of

but it would be necessary to use the resnltant high-ash - yeterogeneous aenlysls: of . Gas RGN TS eyour. - factors ischer-Tropsch products,-and the éco- H:0:CO: in the .products from the e .

coke in gas producers - = o Am. (.hem). Soc.. vol. 57, 1935, pp. 1395-1395; Chem. propgttxeg o:falF:::d CO hydrozenation are thoroughly . with the pressure. The reaction in ‘he»f“sﬁ?fgt
3279, [Gasification. of Fuels in Gas Works =~ DS Vol 29, DD G a e reviewed. " Bibliographs of 178 refs. - . - lopseh syuthesis Is relatively slow, 80 sec. of ¢
- With Spécial Consideration of the Continuous Pro: -  Relation A==(,¢%F- betiveen. the ACEIVity 4.and the- i : R

o 15 1 " : vith 0.2 sec. for
288 . _Fischer-Tropsch'and Related Syntheses. *  roiv'a 60-70% conversion, as compared with 0.2 sec. for .
', 3288, .. - - :

- duction of Water Gas.] Gas-u, Wasserfach, vol.§5, €nergy of activation & for contact eatalytie reactiong - “.the ‘reaction CO and steam over a Co-Cu-catalyst at "

1942, pp."367-874.Chem. Abs., vol. 37, 1943, p. 4551, cannot be due entirely to a probability distribution of

3 32, 54, 56, 53, 60. : : ritical spacing of
e, vol. 31, 1046, pp. 52; 54, 56, 58, 60. - 323°, This probably- is due to the critical spacing
o - : - - activ s 2 y ) v ‘ v e Physical Chemistry Division  325% Th S in the catalysts lattice: ~ A possible
. Review of gas production from coke (generator gag’ ;;gr:gy %efr?g:x;."y‘ex%il:llzle:"g %ﬁtgfi :ggiifx'e(gllgh:lsl: ‘lgl? Pape&"ggtts%l:l:eelfpgi:g"" og ;the American Chemical th:clﬁlelg;}ﬁaft&fn;hénsynthesisvon Co and Fe:catalysts is - .
- Wvith a heat of combustion of 1,200 keal, per m’ (under .Y reduced by adsorption. o thnt it becomes a function. ” : Otv.tl:te"‘ Which Doviews Getmin process: development, . . nu tiined in o Series ‘of equations-depicting the reac. e
‘- orandard conditions) and a iedting valus of 2450 keal. - o spacing of the eitilyst atoms; (2) in reactions gle od by an analysis of kinetic data pertaining to tions lnvolved in the Formation of normal a-olefins, |
~-Derm, water gas of a héating value of 2,700 Jeal. DeC. " “of low activation, energio involving H quantum leglk. | :followe.hm.‘ism of the s¥nthesis. The, prevailing oper- Lions tn¥ paraffins and oxygenated compounds. L
), coal (generator and water sas, heating value 3,000 age through the energy barrier mpy be.considerable, . . §; . the mec 3s in Germany was that with a Co-Th-Mg— b " -Motor-Fuel Synthesis. Oil Gas Jour.,
. keal. per m%) and by the continuous Pintsch-Hillebrand - "The st hypothesie 1o supported b ‘evidence, but there -ating E""h " 200°, 1-10.atm. pressure, and in o ‘;9 A7 .06 < 4o
.| .Jvater-gas process,” A flow shgetyof,theylatter process,, = - ;= it for of against-the.2q - Fthe <peri- Kteselgul f ‘ith: vields of 150 gm, of product per-e ¢ Ol = 36, No. 26, 1047, p. 96 e tl‘ - ~i’hiiadelphiﬂ
- “together with i ) . [l ¢ ' :-13'none either for or against-the 2. urther experi: - 2-3 stages ‘with-yields o O ] by teey- .-: . ted at the meeting of the Ph
~ Yogether with drawings of generators of various” de-: ments are sugzested. . . - S - ; This method was improved by TeCy- .- ~'py o niesente a : iety.. The fluid-
. signs for this and the older process, is given. A plang. [ IENES are sugge TR, S . of 2 M1 CO. dzas from the lst stage, with condensa- section of the American Chemical Soeiety.
operating by the continuous process was: in operation- . 3284. —. .Synthetic Ii‘_uel Processes. Coal Age,‘volt cling 3 vol. of endgas
+ Tor 300 days per yr. for 6 yr.- . Brown coal of reason- - :: S, January 1944, p. 117 Co

s A s desers ilot: tests of
rease in yield of i Iyst technique is deseribed, pilot-plant
h ; each cycle and increase in y Lel - ized cataly: > - operate ¢on-
. L e R e e €O sead of 2 Hot1 GO, ole- Ty For ae Tong. aa 1000 he.- and Wi praduse
0.075 £ o e price pfdgasoline tper; gal. que gmﬁ‘ ' . ‘E?,Z"(‘-er‘ey inerease - BN hOt"c'ﬂts-feiyc‘tegggzcegs‘g ‘tgmgusl&'ﬂf'i’il;; f\ ilt(;ln}fni%%r amounts of diesel fuel and
as_$0.075 for. an improved indir -Tropsch ;- § s ' ' Fe catalyst at 320°, : iefly gaso a1
~fhe use of bituminous-conl is limited to a few special . ‘métlswd “a;)nd_ ffrom s%%s-soaz‘ b(i'l ll?,\c‘drgz;g?:;‘on. %‘i.’,- : " was developed us“,):‘(’,natﬁc?tt?l“g' F?Eﬁg sx)sglbce-tilﬁe yield s - The method Qevelopedl b‘,’le‘;&e ofufeeféi:,f
“grades. . The temperature of the gas-steam mixture in - - yres are quoted regarding the position of synthetic fusl atm., and % Sﬁc‘ ¢ ca;:nlrSt' per day. A liquid phase Mines for removing the exotherm f oting oil into the.
o gusttl:lollectiou cupoln} bt 1:300°; e fempera- ganutacture in the United States, Germany, Japan, and - oper ltil;i. ‘gietrh‘ 'so 'ﬁeuded- Fe catalyst-also was under. ..po “upe synthesis converter by injecting o ¢
~.-ture in € regenerator chambers, which are used alter-~' - Great Britain:. oo Lo oo S . - opera :
. nately ina 16?min. cycle, is 1,500°~1,600%  The heating ' S .

able low :ish content'and fairly high melting point of . v Estimates.
' - the ash is’a suitable raw material for the process, but 3

> > h g is described. - The
EE o S ; S " grade of gasoline of - Lonverter with the' gas mixture also is d has & disad:
; : LT R " development which yielded a better gra wo outstand- " egiciency of the method is high but still has ol
. Tallue of the water gas remains virtually constant ang . :mf)séi'elopment:S/iyx;1 t(l;l:zt-g:u%?lgg&ngtﬂtgsftﬁi_ﬁ%eg o " G doveloptaents were the %gg;!ef}lf:?‘l‘i'g“ oy i{?,fgggeg rout 5ot facte c?ﬁaé};ﬁiﬂfgﬁoﬁ;&‘ Foquires'
. <es only by s 40 I 3 ine - 3 0 ; g developm the g 50-63 - . *50% faster i K o
A R e frms, s Ty e CO.E) LT 0w B i h el ad
~heat of the.combustion of the sas ean be kept easily at. . . Liquid Fuels Hearings Before a Subcommittee of the % and dicohols (50-85% ), bolling at 5 £1 80‘-3—0 SH:com- . munte'ave under way which may imptove the efficiency 5
11 2750-2,500 keal, per m- The ratio- GO : Hs cip be i/, -Committee on Public Lands and Surveys, U. 8. Sen-, . 118-25 atm. and 200°-235° with gasof 1 2 fused FesOut. £ the oil-cooled converter. ... L
" brought to 1:2 by increasing: the amount of steam gier TSth Cong., st sess., on § 1243, 1944, pp. 268~ . thy mt.{}‘ . S’Ehirg;(}lliﬁidgbbns arepartly. o 0 Development of - Processes’ for Produ(‘a
added so that the gas becomes suited for use in syn- .2 ) . s SR £:0=07 y (1): are normal.. The OS0 process . - 32?1)' Synthetic Liquid Fuels From-Coal. Chem. an
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