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Foreword

The importance of the chemistry of carbon monoxide in industrial processes

_such as production of synthetic liquid fuels, and of chemicals (particularly
alcohols) has been increasing rapidly during the past decade. Although the

- staff 'of the Bureau.of Mines has produced a critical review of Fischer-Tropsch
-and related syntheses (J. Wiley & Son, 1951), continued development of: such
- synthetic liquid. fuel processes demanded -an exhaustive bibliography contain-

ing abstracts. of all relevant publications. ‘ The need for this was especially

evident in work on the production of synthesis gas and hydrogen from coal and

byproduct hydrocarbon gases. It is anticipated that this bibliography will

- “serve the needs of all experimenters in the field of chemistry of carbon monoxide.. .. .-

TEVO

- BIBLIOGRAPHY OF THE FISCHER-

TROPSCH SYNTHESIS AND
- RELATED PROCESSES

(In Two Parts)

1. REVIEW AND COMPILATION OF THE LITERATURE ON
THE PRODUCTION OF SYNTHETIC LIQUID FUELS AND
CHEMICALS BY THE HYDROGENATION OF CARBON
MONOXIDE* . L ‘ o

o ‘ . By R

H. C. Anderson,? J. L. Wiley? and A. Newell+

- and classified as TOM and FIAT reels and CIOS, FIAT, and BIOS reports. -

- Dr. M. A, Elliott and Dr. R. B. Anderson, Chiefs, Synthetic Fuels Research

" " able assistance in preparing the manuscript

' Introduction
HIS REVIEW contains abstracts of the technical literature and patents -
dealing with the history, development, and commniercial application of the. -
.77 Pischer-Tropsch synthesis and related. processes for the hydrogenation . .
. ‘of carbon monoxide:and theprodiction of. synthetic’ fuels and: chemicals. < *
- Attempt-has been.made to include' abstracts of all-the published information - -
“on the above subjects as well a5 of the ‘captured foreign dociiments collected = =~

- Thematerial in this review is divided into two sections—Iiterature (part == -
- “I) and patents (part IT)—each with a comprehensive subject index:. A numer- -
ical patent list by countries will appear in part II. Tle-abstracts in each sec: -~
tion are-arranged alpliabetically by'author: or patentee with further chrono- -
logical arrangement under each author or group of authors.” Secondary authors -,
" and patentees as_well as assignees. are, cross-indexed to the main entry. In
" serinl” articles or reports the .complete seriés appears in the alphabetical |
-arrangement aceording to the suthor of the first mem%er of the series. "Succeed-’ -
“ing members as well as sécondary authors are entered as cross-teferences. Titles. -
. of the periodi¢als are used as the authors in anonymous references. -By follow
" ing the above procedure, no author index is required, -~ = R -
' 7 The anthors take particular pleasure in acknowledging the cordial interest; ™
< and assistance rendered by Dr. H. H: Storch, Chief, Fuels-Technology Division,

Branch, Bureau of. Mines; 4800: Forbes Street, Pittsburgh 13, Pa. They wish :
" Palmer; Frank J: Bally Elizabetlr: M. Reid, a

Frances G.. Stev rt. for thy

© *Work on manuscript completed Julf 1.1952.° . : N L

.~ 3Technical assistant, Fuels-Technology Diviston, Bureau of -Mines, Plttsburgh. Pa. T et

<. aIndustrinl. analyst, Fuels-Technology Divislon, Synthetic Fuels Research Branch,.Téchnical'Re. - |
orts:Section, Bureau of Mines, Pittsburgh, Pa. = . . T R N T
., *Chemist, Fuels-Technology Dlvis_;on, Bureau of Mines, Pittsburgh, Pa. o

o thank Helei C: Douglass, Myitle R. Lee, Harriett E. McCren, Mary T. =~~~ -~ . RO
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World Petrol - World Oil. ‘ ' ; . Gas World, vol. 123, 1843, pp. 180, 132, inted ethylenes.of the types RCA=CH; and R:.C=CH." "
orld Petrol.._. ——_ World Petroleum. Gives brief actonnt of developments in Russia and have given in G cises aldehydes of the {ype RCH:AB:-
Zhurnal Fizicheskol Ihimii U.S.S8.R. S co " rnie possibilities.  Practi se of gas from CHO and ILCHCH:CHO : huwever. where R was phenyl,
.S.R. See Jour. Phys. Chem. . the economic possibilities. Practical use of gas fro
US.SR. ) ) ys. Ghem. . | U0 established experimental station has shown that I-naphthyl, n-hutoxy, acetoxs, and etboxymethyl, alde-
Zthnrgal( _(Ijxgusmﬁheskor Promyshlennosti, U.S.S.R. See Jour. Chem. - its cost is about 2/5 of an equal amonnt of coal. g?':ets‘gg t}{%ggecﬁ(f{l,{ (ll(‘-llgé)giHan' g’f;l(:ge%%%?ﬁ "f
Zhurnal Obshehel Khimii, See Jour. Gen, Chem (U.8.8.R.) : ACKE“'“A‘\;\-’ P. Sec abs. 1087, 1925, 1946, 19462, single aldehyde. Some limitations of the reaction, due
Zhurgasl RPrikladnoI Khimii U.S.SR. See Jour. Appl. ~Chem. 1248’ 2950, 1;’ SI: D P.D. Catalysis by to formation of mixtures of aldehydes or failure of
B.8.R. CoTERE - 2. Apipurov, 1, E, axp Dmexso, P. D.  Catalysis b the hydroformylation reaction to take place, are fllus-
Zhurnal Russkogo- Fiziko-Khimicheskogo Obshchestva U.S.S.R. Fusions. Jour. Am. Chem. Svc. vol. 57 1983, PP trated. The presence of a S-containing compoumd in
See Jour, Russ. Phys.-Chem. Soe. = va US.5.R. - 2718-272; Chem. Abs., val. 30, 1938, p. 1201 the reaction mixture did not simificantly poison the
) ) Zhurnal Tekhnicheskof Fiziki U.8.8.R. Seec Jour. Tech Phys Although orientation of a metal surface may be catalytic activity of the henzene-soluble cobalf .car-
Zorévy Ust Vi o YT 5 (GSS.R) - . ; . . b retained at the melting point, the decomposition of honyl catalyst. This catalyst bas proved to be effec-
pﬁ&? . ; avu Védecky Vizkum_ . . . Zprévy. Ustava pro Yodecky Vizkum Thli v Praze. (See Mitt : CHGOH on Zn surfaces is now found to be catalyzed tive for the hydrogenation of the carbon to carlan
thhrl v n raz_ebh . ,.Kolllenforsch.-lust. Prag_)", " ce Mit Y. py ZnO: hence the constant rige i activity from solid double bond in certain a—, g-unsaturated c¢ayilonyl
Ztschr, §n§§§ Chg$ """""" Zeitschrift fiir angewandte Chemie. ' } to liquid Zn found by Steacie and Elkin (abs. 3264}, is componnds.
Ztschr, Elektrochem .o ooooooo oo - %e}tschr}ft. fiir anorganische Chemie. : L not_conclusive Droof of the nonexistence -of active - 5 Apkrxs, H. axp Nissex. B. H. Selective Activa-
 Gtechr, ges. exptl, Med. - Zeitschrift fir Elektrochemie und angewandte physikalische Chemie, - centers. Turther evidence is that-catalytic oxidation . tion of Alumina, II. Iteactions of Formic Acid at
Ztochr, kor-nprpﬂi.iss Py . Zeitschrift fir die gesamte experimentelle Medizin, . of NHs by Sn-is due to the uxide: hence the rate the Surface of Alumina. Jour. Amn. Chem. Soc., vol.

: ' o FBSCoo oo -= Zeitschrift far, komprimierte und flissige Gase sowie fiir die Press- increases upon fusion, but the activity of Ag falls 45, 1923, pp. S09-$15; Chem, Abs, vol. 17, 1923. .
Ztschr, Krist . 7 l.‘t‘\f‘ih]g‘}sm%‘ EEAR e . A sbruptly at the melting point. and the nature of ﬂ:le, 104 . - i
Sl SV =~ - Zeitschrift fir Kristallographie. T e reaction ‘changes hedause the oxide: is not formed. T A ek 1 afiil ro in differ avs
%E:rcsil; %gk;:fxfm . - Ze}tschrgft fiir ,Lebensm?ttel—Untersuchung und-Forschung Mechanisins :I;(x cited. for. the formation of Zn0. and dthx(e( t(‘l(ﬂf”“&;},&lg};lﬂ(‘;;fﬁlljcl(‘)lﬁro&flg T&‘&S&t “,131‘;(, ‘
. Ztschr. physik. Chem..... : . %eﬁsc}h rg?t I{ur Physik. R experiments show Zn ¢hips to he coated with'oxide. - - gyaunts of I and CO: formed agreed very closels. so
Ztschr, physiol. Chem. Zzltigl:::f{ f31r~ pgi-s?‘]a 1:,S-Ch§ Cchemlq.. ‘Apams, N. G, Sec abs. 3595 ! . that decomposition accurs almest entirely according v
Ztschr, tech, Physik... - Leits physiologische Chémie. Apcock, W. A, - See abs, 767. - ~ the reactions HCO:H=CO0:+Heand HCO:H=CO+H:0

Zeitschrift fur technische Physik, L
Zeitschrift des Vereines deutscher Ingenieure. -

. Apxrvs, H. Seeabs. 2073. - and to 1o - considerable extent according to the
' . SRR - e equation 2 HCO.H=HCHO+4C0-+H0. It is con-
8. f"é‘-‘:h Sl‘r?m "Gfeg::sil;’ ﬁldlgﬁpf&“g‘]gbgﬁ %}gﬁ: . cinded {hat the distances separating the molecules of
oiidg O drozen With Cobalt Cbonyla ay - 3O0n as, detérmined by ‘the method of. preparation. .
Intermédifxte:i 1 oﬁr sm. Chem S oc \"ol T '19;18 vere gh_e important factors in-defining the activityand .
DD, 583-3; Chem. Abs., vol. 42. 148, p Soms r - selectivity of rhe catalyst. o o
Apnlication - of- the 0{ o “process (U Patent 6. ApKINS: Hj; AND PERKINS. D. D. Behavior of Meth--
) 23217)%60) to organic vnthesis is presented. - Several anol Over Aluminum and Zine Oxides. - Jour. hys.
‘dldehydes have been. prepared 0 an average yield of . %’,‘?Jl; ‘}’33;’2’ 1928, pp. 221-224; Chem. Abs,, vol. 22,
N ’ 28, p. 1521, .

“"50% by tlie additionof CO and H: to the-alkene link-. ey B ) e : '
-.age.in pentene, styrene, and- other alkenes: The Fifty cc. of CEOH per hr. was passed over:1 gm.of--
first step in_the eatalysis of, the reaction appears to . catalyst at 300°—00°. CH,OH was converted aimost
. ‘be formation of an ether-soluble Co compound. dico- " -quantitatively ‘over the.AlLOs citalyst into  (CHs)-0Q
 balt octacarbonyl. Although.the conversion ‘of the - in increasing amounts at femperatures up to 330°.
.alkene to the aldehyde may be hrought about at 150° Further increase in temperature resulted in'a rapid -
. in the presence of Co ol a support, it appears advan- "~ increase in-products other than (CH:):0 (CO: CO,
tageous . to use preformed dicobalt octacarbonyl-in. G:H, 'H: and CH.). TFormation of (CH:):0 -over the .
‘ether or other solvent for the catalysis of the synthetic Zn0 was almost-negligible. Formation of gaseons de-’
‘reaction. The -dicobalt octacarbonyl is readily made .~ composition products _oceurred, however, above 325°.
2t 150° by the direct reaction of-Co and CO and may Synthesis of CH;OH by catalytic hydration of (CH;):0
Y% Kept in ether for use as needed as a catalyst. The - - over Al1,0; was accomplished at 270°—430°. - Optimum |
addition of-CO and H to an alkene goes very rapidly’ - .0 : (CH:):O ratio as constant flow varied. with
-the amount of catalyst used.- . -, . - oo
7. Apkins, H., 'BurcoYNE, E. E; AND SONHEIDER, HL. J.,
. -Copper-Chromium  Catalyst - for. Hydrogenation.,
" Jour. Am.’Chem..Soc., vol. 72, 1950;" pp.. 2626-2629 ;
Chem. Abs,, vol. 44, 1950, p.. §364.° - . . i
" QuCriO. catalyst prodnced by thermal decomposition -
of basic Cu; ammonium chromate (containing also Ba
from Ba (NOs)z) contains Cul and CuCr:04, but neither -
alone -is- the effective *catalyst. By increasing the -

Ztschr. Ver. deut: Ing

) .. Hydroformylation of Unsaturate

ounds With . Cobait. Carbonyl. Catalyst.
]Am, Chemn:. Soc., vol. 71, 1948, pp. 3051—3055.«
Hydroformylation of several unsaturated hydro-

Oetacarbony in benzene at100-300 atm. of CO and B, " tion of Me Inurate and Me palmitate at 600 p. s. L and
hag given good yields of ‘aldehydes free of isomers (see’ - - 175°. .It.is activated by adsorption of H: at 200 atm.

893705°—-54~—2 ! S 1.7

bons, ethers, and esters, through the use of dicobalt-: ratio Cr :-Cu, the activity. was enhanced in the reduc-: "




“/1yst’in 2 or 3 parts and to remove. the products formed.
. after each.stage..
deﬁnite variation”in-content’ of 11n<at11r'1ted hydro

‘able “for . the: prepnratlon of motor. fuel” ‘and;

_ and 100°-and, thus 'wnv'xted. catalyzes rhe hydrogena-
tion of aldehydes and ketunes 'u room témpemtnre and -
of certain esters ar 80°. -

3. AcLiainl, N.. axp Magerrr, 8, [Activ -1red Adsorp-

tion of Hydrugen and, of. (arbon Monoxide on

Cobalt.]- Gazz. chim. ital., vol. 78, IQ-R pp. 7077173
Chem. Abs., vol. 43, 1849 1. 3686, .
Co was prepared by decomposition of Cn fnrm'xte at.
290G°.. in.\aum,:uulrhe adsorption-apparatus.ivas-that
‘used in previous e\pemnent« With: “c’eayed” Co.

. adsorption of COrwas at first more rapid than that of

'H:, but subsequently adsorption of CO became less than

" that of H..' When the Co was poisoned by €O, adsorp-

tion of H: was smaller ; nevertheless ndmrptwn was
.even then more rapid than by Co not poisoned by CO.
Mixtures of CO and H: were adsorbed more’ 1apxdlv
than was pure H:.

the adworbing surface. and even with su
sorptions- of Hi ‘the surface does.not. revert to-its
original condition.. Under the conditions of the éx-
periments, not all of the Cis reduced by He, and solu-,

"' tion of the Co in dilute HNO." <h(med ‘he presence

of elemental C.  The apparent energr-of activation of
adsorption of ' COrix wreater ‘than th'tf -of H. and de-

creases with jricrease in the amount of gas adsorbed. -
9. °AIOHER, .A., MYppLETON. W,

Production .of Hydroearbon Oils From Industrial -
Jour,. Sac. Chem. Ind., vol. 54, 1935, pp.. -

‘W.. aNDp . WALKER, J.

‘(Gases, 1.
313-320 T Chem. Abs., vol. 29, 193o,p 6280,

In.the pmdmhon of h\ drocarbon. oils'from CO and

Organic § compounds

“ortHosilicate catalyst, and H.S is then absorbed. The
purified gas is passed over a Ni-Mn-Al eatalyst sap-

.. ported on: kieselzuhr and cemented tozether by -Et
- orthosilicate at 450°-180°,

As the st few inches of
the catalyst bed perform much ‘more work-than the

»sucgeedmg layers; there'is a tendency to produce a hot”
/Spo!
. catalyst. exercises a retarding achon, increasing with -

Adsomtmn of the produ(t on. rhe <urface of the.

the partial pressure of the oil in the eatalyst chamber,
The preferred ‘merhod- of operatmn is to: use the datas

hig results in.a-grading of oil.w ith-
cnrh()m, mcxeaeed"throu"hput of gas
of catalyst’ and
volume of gas

: Pmduchon
xGaee: II

: of Hvdrocarbon Qils “Fro
“Jour..Soc. Chem: Ind:; vol. 55,
Chem Abs,, vol 30, 19%6 D

independent of the contact time and the- composmon
of the charge: product of high olefin ‘content; Stif-,

fayored:-by-a short contact: time,, a- GO .
vreaterthan'o,slnnd use. of .Co i t !
. [New Dévelopients’
c:il ‘Industry.]

'the Heavy Chem
otiz: ehlm ind., vol , 1927,/ pp. 7
27,

nce World. War I, in the manu
facture offertilizers: fin £

‘haracterxstlcs of ‘the “products. are .

"2 BIBLIGGRAPEY OF'IISCHER-TRO?SCH~SYXTHESIS‘AXD RELATED PROCESSES

CoC:, traces of which are formed
. in the surface reactions with €O, tends to &tahilize
ssive ad-

H., the total § confent of the gas is reduged to approxi- - ’
matelv 0.1 grain per 100 cu. ft. -
are 1emoved “by hydrogenation over g CuO-PhCrO=~Et"

- - duced by the re:

. of ¢, but some cementite spacings also appeared. Pro--

“ to “{hk0Y and (001), but since the G resulting from

to be "mphlte
dhove 2.500° to be graphitized, it is thought that in this,

- in the CO prevented decomposition if -an Fe plate was®
: med as catalvet ‘but not if puheu/ed Fe was med.

'-1'13‘ AKLRS W \\', AND WHITE, 1. R -

) - He
..Carbon 'is. not .formed n- appreciable amounts under

' the adsorbed reactant ximle(ulee oh the active centers

- Puré CO was passed through a quartz reaction tube |

. containing -a piece of Kahlbaum's .electrolytic Fe ag . § -
-+ ratalyset. :

Gas flowing from the resction tube Dassed
* throngh Ba (OH). so]utmn ~which becumes turbid wheg -
the reaction proceeds as 2 C0O — C + €Oz . 5-10 by -
are necessary for decomposition to begin at 500° pe.
action’ temperature and CO flow .of 400 ct. per hr,-
Once started, the reaction proceeds smoothly, and free
¢ forms on th rface Of the catalyst. Eleétron-dif. .
tterns of the, catalyst were taken just ‘as
decomposition had begnn, ax shown by turbidity of the -
Ba (OH): solution, aml after 15 hr. of decomposition.
"In ease 1 no free C was found, but the Fe had lost its
metallic luster,: the pattern obtained was thdt of -
cementite. - The 2d pattern’ was -made When the’
surfacé was black or gray in parts but before G ap-
peared in‘yowder form ;. this pattern was principally”

: lun"ed decolmposition vielded a -powder layer and the -
surface then gave only O spacings. . Patterns of amor- -
phus C ordinarily show ‘'only. spacings corresponding

,deeomposmon of the CO showed spacings ¢orrespond-
ing to-(101) and probably. (112) this deposit proved
‘Since amorphue £ must be heated

case the C formed is not amorpbus. but rathier graphite
formed by décomposition, of cementite. Traces 6f Oy

“Kinetics of
. Chém. -Eng. ‘Progress, ‘vol. 44,
3-—066 Chem Abs, vol. 42, 194

; M"etlmne Syuthesis,
- No. 7, 1‘)4\\, pp

© o p. 6085,

When CO and H. mmt re< are 1n<<ed -over 2 re-
duced Ni catalyst at 300°-350° .

formed by . the 0+H.0=

the conditions studie

-The rate of reaction between

he . rate: remmm almost constunt unt

_.CH,.formation equals-tlie. CO. rate.-
. rates are equal, and: the (CH..

(med as. the G

”~ox 19, 1949;:
bs.,” VOl 43,

Hydrogenation o ‘CcHa, ¥
catalyzed- by exther :
; n ‘of the formm'

at, 172¢, Phjue z;t*?

. qn the order CsHe, Phl\.[e. CJ—L\Im

- 15, "ALBERTS, L.

LITERATURE ABSTRACTS -~ . o8

Hydrogemnon of
~ all € atoms takes place in 1 stage; in. agreement m:h
the multiplet theory of catalysis.
Axr, J.. Sec abs: 3048.. .-
[Irom Catal\'\ts.] FIAT Reel K-29,
1938, frames 6932-693%5; PB 70.218.
Special experiences with a Lurgi Fe catal\'ct are
presented. A conclusive evaluation is. not po\\xble

~~pecanie thie statenients ure contradivtory: Continua- -
" tion of the tests is recommended. S
15a. ALBERTS, L. W, Barprx, J. 8., “Beery, D. W,

Joxes, H. R., Axp VipT, E. J. Production of Methane’
From Coal._ Cheni, Eng. Progress, wol. 48, 1952, pp.
486, 4931 Chem.. Abs., vol. 46,1952, p. 11636,

It'has been estimated that the investment of a plant’
Jesigned to produce 300 million . £t2 per.day .of high- °

B.t. w pipelite gas ix approximately §a2.5 nu]lwn

The cost of larger plants w fll be proportional to their -

size. The cost uf produci m-' the gas has been shm\n to
bé $0.55 per. 1,000 std., ft* when the charging stock is

a nonml.m" codl or char having a heating value of 26 -
million B. 't w per ton and containing. no tar- -forming
This study-Has .

materials.‘available at §1.00 per ton.-
shown that the cost of | CH. from coal is closely related
to.the cost of (oal With fuel costing $4.00 per- ton,

fuel repreﬂenh 4n9¢ of the cost of gas, at “$8.00 pex ton -

it is 60%. - The overallthermal eﬁiuemv of this proc-

ess compares favorably. with™ other

- Therefore.

-

“‘duction of the ‘purified synthesis g
_efforts ‘to reduce ‘the cost. must be directed towird
reducing the cost of the synthesis gus. Proper Selec
tion and pretreatment ‘of the 1 to allow its intro
ductlon into the gas generator without prior removal

. of its'tar. and “oil content will“effectively- xeduce its -
cos\‘q resulting in ‘loweréd gas cost St .

. ALBRECHT: W H.‘, S
* JALBRECHT. W. -H.,

“the. Different Txpes ‘of ‘Ferrie. Oxides a

b 1" The Dxfferent Magneti¢ Pr

ydrocarhons, “applied-'to na 1:' ;

n g motor fuel’ costmg about:$0.19 per’ ga

Of development in the seve; ‘processes, . however‘

cluding cheap- Oy, large ‘bed ‘resctors,

Iysts,.and.Buidized ‘cata
per; gal.

‘and western Eansas) and several other installations,
‘where natural-gas reserves and other condmuns are
‘favorable, are anticipated.

and the American retinements to use natural gas ds .

. raw material and-simpler to handle, and desulfariza-

 passed into 2 combustion reactor, where synthesi
.. consisting of 2 parts Hx to I part CO is prodnced

.- pagsed into the synthesis reactor, where liguid hydro-

' by water-cooled tulies extending into the repctor. By

processes for ‘mild' refining,” the raw gasoline 'will hate a

© cony ertm'r coal into ‘more reddxlv available. forms .of
“energy.”’ Tt hasalso. shown that >90¢% of.the cost of | .
producing high-B. - t. u. pipeline~gas: lies, in  the. pro--

. >50,
< consisting of . about 14,100 bbl. ‘of motor. fuel: and 900 -
:* bhl. of Diesel fuel; dre obtained froim 60,000,000 cu. ft.:

. of .oxygenated - products.
© per 1,000 cn. ft., the cost per "al. of; lxqmd fuel: W oul(l

" 19: ALDEX, R C., AND CLARK, A, Apprme-u of Ga':—_

operat ns-will prol ablv
These, :

alreqdv resulted in prehmmarv conetmctmn work
on /2 commercial installations {Brownsville, Texas,

18, v Comemmn of Natural Gas to quum
Fuels. -Petrol. Engineer, vol. 18, No. 4, 1947, pp.
148, 150,152, 154, lo(i, 158z Qil Gas Jour., vob. 45,
No. 27, 1946 pp. 79, SL & .07, 98 lifornia Qjl-
T "World, vel 38, No. 20, 1946 pp. 5163 Chem. Ab

" vol. 41 19-£x,p. 264,

German development of the ercher-'l‘ropuh process

raw material aré reviewed. Natural.gas is cheapér -
tion is edasier than with coal In a conjectured com- .
‘merecial-scale. “operation’ at present,  desulfurized
natural zas and 0. are prebeated . separately and
gas
he
exit gas is cooled from about 2.100° ¥. to 600° F. ing
_wasteieat ‘boiler, where a portioh of the power.re- =
quirements of the plant isproduced.- “The gas is then

carbon pmdu(tt are formed. A fluid. pm\dered Fe
catalyst i’ employed, <he temperature is controlled

580
octane number and the Diesel fuel' a cetane mumber .
5,000 bbl. of total refined hydrocarbon produnet, -

In addition. there would he 360 bbl.

“of matural gas. :
“With natural gas at $0.05

be appm\lmﬂte]v $0.05.
. Sce abs. 1399

$vntheels Opexatmm Petrol.. . Frocessing, vol,
i 1‘)4‘: pp a——130 Nat. Petrol \e\\s, vol. -10.\‘

finers Association, 36th ammal meetin s
hqmd fuels from natural gas will require inv
361 Q3()0000 to :$4,000.00 : per bl
uthout credit for che

uire approxi
e ‘amount of .steel, ‘and it
er ‘gal. - To prodm.e 650,000 bbl. per day of syuthetic:
- would reqmre 10 000 It. of natural gas or 1,360
{ £ motor fuel.produced.: Gas-syn- .
cost 2.6 billion douaré tolbmld nfl

plants would cost 5.2
Ilion tons of steel,

- for'20-¥r.-operation are 4
reserves Tequired are 2.92 i
are. currently estimated at 165

- of-total: 1i

‘ tril on cu: ff

- eq valent-of the gas used for-synthesis is :
" Bbl; About 85% or.11.7 billion: bbl. would be Easolme
and, ted:
Zavould lnst‘ bout 13 yr. -
1 ﬁcant ong-range liquid-fuels program must be. based
as. synthesxs will be limited to. those regions.
3 lable, )5 trillion
L 7,000-bbL-per-day:
plant for 20, yr.. - Future gns-svnthes1s,
hundred thousa




| : ‘ 7. o 5

Detailed description of process using varions forms
of brown coal for the production of domestic or syn-~
thesis gas. Coal drying, low-temperature c:grbon}za-
tion, gas cracking, tar decomposition, coke gasification,

and water-gas formation are involved in the oper'ation.
Economic as-

oo L ~ 2 " "LITERATURE .XBSTRACTS
4 BIBLTOGRAPHY OF FISCHER-TROPSCH SYNTHESIS AND RELATED PROCESSES

osity-temperature curve of oil bojling 125°-250° C.
?::: good as that of a Pennsylvania oil. W:‘mte_r-gra_de
Fogasin oil corresponds very cIoselg. Dboth in viscosity

. gnd viscosity-temperature curve with a winter-grade
The specific gravity is very low due to

can compete econontically with processing of crude oil
and (b) can pay a high encugh price for natural gas
to stimulate new discoveries. Muech will depend on

of the Teaction to 190° to produce as few olefing and ‘,
as_1many paraffins as possible. The gas oil is first -
chblorinated, then mixed with the benzol-dichlorethang :

the engineering and economic outcome of the 2 plants
being built and on interim research and development
programs. As things stand, with a marginal long-
term- profit prospect, a very large investment.require-
ment; and most important, gas reserves committed
otherwise, it is quite likely that new gas-synthesis
operations will be undertaken slowly.

20. . Liquid Fuels From Natural Gas. -Trans.
Am. Soc. Mech. Eng. Paper 4&FET-13; 1948,-13-pp.; -
0il Gas Jour,, vol. 47, No. 24, 1948, p. 111,

Abstract of paper presented at American Society of
Mechanical Engineers meeting, Amarillo, Texas.
American researchi and development of the Fischer-
Tropsch process have resulted in great improvements,
which make the gas-synthesis operation appear in 2
favorable light as an economic source of liguid fuels.
Plant investment is about $3.000-$4.000 per .bbl. per
day. Steel requirement is about 6 tons per Dbbl. per
day for a capacity of 640,000 bbl. per day. A cor-
responding production of synthetic liquid fuels from -
coal would regnire abeut 2 times as much investment
and nearly 2 times as much steel.” Coal required would
equal 284¢ of the 1445 production. XNatural-gas re:
serves hive been increasing at a faster rate than the
marketed production of natural gas, which lias been
doubling- every 11 yr. A producible natural-gas re-
serve of 0.5 trillion cu. ft. is required to sustain a
7,000-bbl.-per-day gas-synthesis operation for 20 ¥r.
In only 10 States. are there known gas reserves of
over 1 trillion cun. ft.. and only about $0 out of 426
gas-producing fields hdave reserves greater than 0.5
trillion "¢u.’ ft.. A subsrantial gas-synthesis- develop-
ment must depend on new gas discoveries.

21. Arpeicm, R. C. Mamufacture and Regeneration of -
Fischer-Tropsch Catalyst. Nat. Petrol. News, vol,
37, 1945, pp. RY922-RG24: CIOS Rept. VI-22,
N-18-XV-5. 1944, 25 pp.; PB 373,

Operation of the Fischer-Tropsch unit of the Car-
riéres-Kuhlmann plant at. Harnes, France. Of the
“operating personnel of 120 men, 40 are employed in .
- eatalyst manufacture and regeneration, Capacity of
the plant is 350 bbl per day.. The % composition by
weight of the finished catalyst before hydrogenation

is: Co- 18.0. MgO 1.8..ThO. 0.9, kieselguhr 79.3%,

40-50 kg. HNOs (36° B:), and 90 kg, of Na. COs per

100 Lig. of catalyst. The Co must be 99% pure. the

other 1% leing Cu or Ni. ThO: must not. .contain

even traces of Pb.or P, and-the Ca0O must be less than
- 0.2% by weight,, The kieselgulir. must not contain

Fe or lime. The Si0. content must exceed 92%, but

the sand content must not exceed 'a few %:  All or-"

ganic matter must be removed by roasting at 800°

~water -gas, the former predominating. .The use of
; h_ydrocarbons terminating in’ . '=CH. favors produc-
"~ tion of aldehydes.

_umsaturated hydrocarbons containing 11-17 C atoms

.. the oxygenated fraction by distillation, the‘residue is

‘catalyst cousists of Co, Th; and Mg carbonates on

mixture in presence of AICL, reacted for about § hy, -
at 70°-110°, the benzol stripped out, and the stripped
oil settled and decanted and given a’conventional re.
fining treatment. The products are roughly 20%
recycle gas oil, 30% transformer oil, 30% turbine o]
and 20% steam-cylinder oil. The viscosity index for
the Iubricating oils is about 100, The second Trocess
treats the Fischer-Tropsch gasoline with 3% of A1C),
for 5. hr. at room. temperature, and. the 2 layers-are -
separated and treated for recovery of the oils. The
quality of the lubricating oils is not good: their oili-
ness is poor, and they oxidize readily. Analyses are
tabulated for the products of hoth processes,
. .Sce abs. 3038, -
23. Ar1, E. [Study of the Composition and Conver- -
sion Possibilitiex of TFischer-Tropsch. Synthesis
Hydrocarbons.] Thesis. Berlin, 1941. 64 PP
24. ALrax, D.. Cocks, L. V.. axp SUTCLIFFE, H. T,
Production of Synthetic Farty Acids and Their Con-
versinm into Soaps and the P’roperties of the Prod-
ucts.. Chem, Trade Jour, vol. 122, 1948, p. 89;
 BIOS Final Rept, 1560, 1947, 785 p.; PB 91,672,
Soaps from the synthetic fatty acids. even when
they form only 10-20% of the fat charge. have an up-
leasant odor. which is imparted to the human skin
when washed with the soap. The extent varies with
different individuals. -The odor is not found on cloth
wiashed with the seap. Refractionation of the fatty
ac}ds and’ removal of the lowest niolecular-weight
acids give some improvenient. ' The ador may be due
i part te decomposition that takes place during heat- -
ing of the dnhydrous soap to 360° .. which i¥ cominon
to all Geérman pracesses.  Development of the process
in England depends on finding enough raw materials,
25. ALLEY, C..F. H. The Oxo Process. Syn. Org.
Chem.. Eastman EKodak Co., vol. 18. No. 3.-1946;
‘G. Q. P. Co. Lib, Bull,, vol. No. 5, 1947, p. 20.
Oxo- process developed in ' Germany produces
straight-chain aldehydes and ketones frowm olefins and

x For example, if C-H, is used, the - ..
products ‘are propionaldehyde and diethyl ketone. the
former’ being 70% of ‘the- total. The product from

has been the basic starting material. The reaction
can be carried out in batches or continuously. . Pres-
sures-used aré -about 150 atm. with tempeératures. up

to 180°%. After partial -conversion and separation of

wmade -up.” with: new | gas and. recireulated. The

ral oil. I U
?jfgigh H content, which is also important in givinga
fow C formation in an internal-combustion engine.
Flash puint of winter oil is rather low, but higher
values can be obtained for summer and .:urcraft oils.
Other points are: Very low settmg_gomt, cpmplete
freedom from S, and unlimited stability aga_mst the
effect of O and light. On these accounts the oil can be

_ used for transformers and switchgear.

Arvysox, E. Sce abs. '830.

. ATLNER, W. [Bunsen Flame.] Jour. Gasbeleucht.,
27v$. 48, 1905, pp. 1035-1040; Jour. Chem. Soc., vol.
© 90, (2), 1906, pp. 441442, o
1 the relatively cold flames formed by hurning mix-
tuies of CO: and H., or of CO and I a state of
equilibrium is not attained. In the flames of mixtures
of CH. and H,, CH.. H: and CO: C.H. and H. and
CeH,, H:, and CO:, the equilibrium K=[(H:0) (CO)1/
[(CO:) (H:)]. corresponding with the temperature, is
- established. ~The -effect of temperature on the egnihb-
rium is disengsed, and the values of the constant mytlle
equation log K=—1/04343.R S q/T**-constant "are
calenlated from the different values of K and the
effect of temperature on the specific heats of the gagses.

28. . [Brown Coal Gas for City and Synthetic
Purposes—The Kassel Parallet Current Chamber,
Bubiag-Didier System.] Gas- u. Wasserfagh, vo_}.
78, 1935, pp. 438-456; Tech. Biitter, vol. 25, 1935,

‘p. 392; British Chem. Abs,, 1935,”8, ey ?56; Chem.

- Abs., vol. .29, 1935, p. 6731 .- e

% Brown ¢oal or brown-coal briquets are.carbonized
in vertical chambers heated externally to 1,000°-
1,300°. 'The brown coal gradually passes down through
‘the chamber, and the distillation products are craclged
by passing dowa through the hot coke Dlefore being
‘removed through outlets at various heights. The coke
in the lower part of the chamber is steamed to gen-

. erate water gas, which mixes with the gas produced

by carbonization. ' Provision is made for the continu-
- ous removal of the.coke, which is used to generate
" producer gas for hedting the chambers. The yield and

" quality of the gds may be varied within wide limits .

' - by .adjusting operating conditions, so as.to produce a
gas of 450 B..t. w. per cu. ft. or higher, or a gas con-

-~ taining less than 4% CH suitable for synthetic pur-.. -

= 'poses. - Gas siwilar in composition to coal gas may be
. made if the excessive amount of CO: is washed out.
.This is accomplished by means .of a 20%, K:CO: solu-

n, the regeneration of this solution requiring about .

-1 1b, of steam per 3 cu. ft. of CO:, Possible uses' for
CO; are discussed, and costs for its removal are given.

Excess CO- is removed by scrubbing.
pects discussed.

30. .

U of synthesis gas/hr..

[Production of City Gas and Gas for
Synthesis From Brown Coal by the Continuous-Cl_l_r-
rent Gas Process.]- Ztscher. Ver. deut. Ing., vol. i 53.
19335, pp. 1487-1492; Coal Carbonisation, vol. 2, 1936.
p.18; Chem. Abs., vol. 30, 1936, p. 1542,

Kassel plant of the Braunkohlen und Brikett Indus-

“trie A.-G, Bubiag, for degasifying brown coal by par-

allel-flow process is described. The raiv-gas yield for
purposes of synthesis amounts to 1,100-1,800 m.* per
ton at normal temperature and pressure. The CO : H.

. yatio can be adjusted exactly t6.1 : 2 to suit the

Fischer benzine-synthesis process without special pre-
paration. An installation of 12 parallelflow retorts
32 ft, 10 in. in height has been in continuous ser:‘xce
in Hungary since 1932, making about 70,000 m.’ of
synthesis gas per day. Plants of any desired capacity
can be supplied under guarantee for the manufacture
‘of town gas or synthesis gas.
31, . [Brown Coal as Raw Material for City
" Gas and Synthesis Gas.] Braunkohie, vol. 35, 1936,
pp. 495-511; Chem. Abs,, vol. 81, 1937, p. 1584.
.Comprehensive review of plants and processes for
making water gas for synthesis purposes and a dis-
cussion of the correct conditions for producing syn-
thesis gas are presented, with an analysis of costs.
32. . [Brown Coals as Raw Material for Town -
“_Gas and Synthesis Gas.] Braunkohle, vol. 33, 1036,
- p. '8$86; Chem. Eng. Cong., World Power Conf,, v_o_lf
" E1, 1936, 20 pp.; Chem. Abs., vol. 81, 1937; p. 8157.
*7 An addendum is presented. The Pintsch-Hillebrand’
process yields a gas suitable for the Fischer synthesis
in 1 stage. It contains 15% inerts (CO.;, CH, and
N.) and 85% of H: and CO in the ratio, H: : CO==2.
" After catalytically converting the CO_imio (O: and
washing out the latter, the gas contains 97-98% of H..
Data provided by J. Pintsch A~G., are given for the cosg .
of erecting and operating-a plant yielding 80,000 m’°

33.- —. . [Manufacture of City Gas and Synthetic’

_Gas From Brown Coal and Other Low-Rank Fuels.] - |
" Gas—n. Wasserfach, vol, 79, 1936, pp. 594-596 ; Chem.

" Abs., vol. 30, 1986, pp. §572-8573, - .. .

- Carbonization -and -gasification processes for brown..

coal are reviewed briefly. At Dessau a mixture of
" Jow-temperature brown-coal gas. is mixed with coal -
gas. Successful experiments were ‘nade With ‘brown -
coal in the Bube and Heinze gas: producers. at- the
‘Halle and Dresden gas works. . Zittau has contracted -

" for gas to be made from brown coal in the Lurgi high-

- pressure gas generators, with a mixture of O: and
HLO vapor. Several other processes have been or .
* are now being operated on a semi-plant scale.

TR .- Manufacture of Town Gas and Gas for
- . Chemical Synthesis From ILignite. Trans.. World
.~Power Conf., Chem. Eng. Cong., 1936, E 6, 30 pp.;-:

Yosses of the wash solution are negligible, less than

- 20% per yr.. The tar is similar to high-temperature
thr, but the yield is much lower. The light-oil content
is about 0.095-0.16 gal. per 1,000 cu. ft., but this may be
increased by introducing petroleum-oils or brown-coal
tarinto the chamber during earbonization.. ' Gas manu-- -

but not greatly above, as the' structure of the par-
ticles will be destroyed. - Kieselguhr from Kieselguhr-
Industrie-Hannover No. 120 is one of the best both
as to impurities and particle size; and Johns-Manville
Filtracel is satisfactory.: Deseribes manufacture of
the catalyst and its regeneration in great detail, to-

kieselgubr suspended in Diesel oil. The ‘catalyst is
not sensitive to ‘S, so removal of S compounds from
the water gds is not necessary. Possibilities.of the
process are great. The carbonyl compounds formed
: can be-converted into other substances -by: known
‘chemical processes.: For example, reduction in pres:-'

gether with the accompanying .chemical reactions; . ence of 'a Raney Ni catalyst gives the correspondi %, Tactured by this process has been used. ccessfully in . .- Boltish Chern. Abs., 1936, B, p. 704, M
N A N . ey + )L & Il s : 3 the ponding - 3 S ] . . ritist hem. Abs., 1936, B, p. 724, 2
22. ——— ' Synthetic. Lubricating-Oil" Production in ~ ~&lcohdls.These can be sulfated to produce the modern’ i’:ﬁ{f“;" gas:burnm_gt apphan%eiémtehia}__\glil:l:;ltilgi]i;% " It'is emphasized that-carbonization ‘processes must. .-

France. ~ Nat. Petrol. News, vol. .37, No. -45, 1945, =~ detergents.  The development is only beginning, how- hag bteei°§flf$§ﬁ%oﬂ§%§§§1ﬁones D etobor 1934, * -~ be adapted to suit brown coals. Various processes are .

- discussed from:-this- viewpoint; and the correct con-
ditions for. producing fown gas ’ang .synthesis gas
“are dealt-with. . .1 ) ST
- Arrorio, R. See abs. 387.

p. R859-RS860; CIOS Rept. XVIII-5; 1945, 9 pp.;
0. 8: Naval Tech. Mission in Butope Rept. 80-45;
TOM Reel 196; PB 865.- ~ - -
Two. processes are described: The Standard EKuhl-
mann-Lestaque near Marseille and the Kuhlmann
- Co.-Harnes near Lille. 'The first process used Fischer-
Tropsch “gas oil, ;benzol, and- dichlorethane ‘as raw -
. materials. - The gas oil should be highly. parafinic and °
be’ produced by ' carrying “out the .CO.:H. Synthesis
- at a ratioof 2:1 and holdinZ down the.temperature

covering 34~ of the Kassel gas requirements. Cost -
data are given for German conditions.. A laboratory -
apparatus for carbonizing brown coal is described,;
which permits comparison of various brown coals. R o S oot . )
i e Direct.On > : I . See abs. 291. .
irect-Current Degasification Process of - -+ <~ AILUN, R. E.. .See 2L, .
el[pél;'eecn”’ot the beiagLDidier‘.System.] 85. ALMQUIST, : J.. A, - Catalytic _Synthesi_s at nghr
‘vol-34; 1935, pp. 419-428; Chem.: Abs. " Pressures. - Jour; Chem. Education, yol 3, 1926! D
R R . 885-389 ;- Chem, ‘Abs,, vol. 20, 1926,.p, 1687, =

ever, -and. many technical . difficulties . remain to be -
ovércome. . - R oL ;
. ~-ALLEN, J. G.. See abs.1477. N ]

- 8. ALLGEMEINE QEL- UND FETT-ZEITUNG.  [Properties . .5
of Synthetic Kogasin Lubricants.]: Vol 35, 1938,.
DD, 124-195. R Tt e
- After referring to the Fischer-Tropseh . jrocess and

. the advantages the product has over coal and natural

oils owingto its greater uniformity, reference is made-

- to the control that can be exercised over.the product.




6 BIBLIOGRAPHY OF FISCHER-TROPSCH SYNTHESIS AND RELATED PROCESSES

Reviews NH; synthesis and reaction of CO with H: to

form MeQH and other substances. .

86. AraqQuUisT, J. A., AXD GRITTENDEN, E. D. Study
of Pure-Iron and Promoted-Iron Catalysts for Am-
monia Synthesis. Ind. Eng. Chem., vol. 18, 1926,
pp. 1307-1309: Chem. Abs., vol. 21, 1927, p. S02.
Several pure and promoted Ie catalysts are com-

pared.. The activity of pure Fe depends upon the

state of oxidation of the fused oxide from which it
is obtained hy reduction.. Fe;0, gives the.best results.

The addition of K.O alone lowers the activity of pure

Fe, but when SiO: is added also there is a promoting

action. Tt is shown that K:0 has a marked promot-

jng action in the presence of difficultly reducible
oxides of an acidic nature, for example, those of Mn,

W, Si, and AL It is also shown that its addition

to Fe containing oxides of metals closely related to

Fe, such as those of Ni and Co, lowers:the activity.

ALTMAYER, V.. Sec abs. 2217, 2218, 2219..
ALTSHULLER, S. B. Sce abs, 784, 804.
Axero. R. C. fee abs. 432,

87. Axpers, H. [Individualitiex-of Catalysts for the
Fischer-Tropsch Synthesiz as Regards the Compo-
sition and Properties of the Reaction Product.]

Chem. Tech., vol. 2. 185, pp, 27-29; Chem. Abs..

vol. 44, 1950, p. 5566,
General discussion. ) .
Axpersox, H. C.  Sce abs, 1217, 3297.

38. A:\*m-:nso_\‘, J. A..-axp SeEyFrIED, W. D. Deteruﬁ— ’
nation of Oxygenated and Qlefin-Compound Trpes
Anal. Chemn., vol, 20, No. - - .

by Infrared Spectroscopy.
‘11, 1048, pp. 998-1006. R .
Laboratory investigation of yrelationship between

“molecular structure of organic compounds and their:’

’infrared-ahsorptiun spectra has resulted in develop-
ment of jwrocedures for the quantitative to semi-
quantitative determination of individual. compound
types in. complex- mixtures employing infrared-
absorption spectroscopy in the - liquid phage. At
. present, it is possible to make determmninations for the
functional.'groups’ of - alcohols, aldehydes, carboxylie.

acids, esters, ketones, and 5 different olefin types .in .7

complex samples such as hydrocarbon-synthesis
naphthas in about 4 hr. For oxygenated t¥pes. aver-
age -accuracy ({deviation from true composition)
- ranges from —+-or—~—10% to -~ -or-—=20%, depending-
upon type -and coniplexity of mixture. For olefin

types, the average deviation is about 4 or — equiva-.. .. to be .a:simple method of characterizing isotherms

\with 4 constants.

lent Br numbey units. . R PR
39, ANDERSON, R..B. Improved Adsorption -Vessel.
Ind. Eng. Chem., anal. ed., vol.'18, 1946, p. 156. .
Description of adsorption vessel for measuring the
weight loss upon reduction of metal oxide catalysts
psed in - the Fischer-Tropsch process.. The catalyst
is reduced in a vessel that is small and light enough

.-t be -weighed in an analytical.balance., It is also -

possible - with. this .adsorption vessel to study -the . .

. effedts of treatment of the catalyst with gases other '
than H., such as synthesis gas or .CO, on the $urface -

area and pore structure, and to determine the weight

Iogs of the adsorbent upon evacuation. .
40, ——, )
‘and Teller Equation. I. Jour. Am.:Chem. Soc., vol.

‘p. 332

Tees, 1946, pp. 686-691; Ghem: .Abs., Yol 40, 1946,

Brunauer-Emmett-Teller theory- of multilayer  ad-

- sorption "has been  applied ‘extensively to- physieal-
adsorption isotherms. While the simple Brunauer-

- Emmett-Teller equation provides-an excellent method

> ‘of :estimating surface areas, it-usually holds only- for.
“: relative pressures of 0.05-0.40.

~ entropy of liquefaction.
~ing an additional constant denoting the upper limit

’ ~ ' masks, to 1,200° were -collected at 300° intervals and
Modifications of the Brunauer; Emmett, i

.. pared from -coal
‘evolved were always-equivalent to lessthan 50% 0f

“.;In almost every-case. -

the amount adsorbed at relative pressures higher than . samples to 800°.

040 is less than that predicted by the simple
Brunauer-Emmett-Teller equation. This discrepancy

. has been explained in 3 ways: (1)} By assuming the
heat of adsorption in the second layer to be less than -
- the heat of liquefaction of the adsorbate; (2) by

assuming that the structure of the adsorbent is such

“that it will permit adsorption to only a finite number

of layers; and (3) by considering the effects of capil-
lary condensation. The author has observed that the
simple Brunauer-Emmett-Teller equation can be fitted.

- ~to- many physical-adsorption- isotherms in- the-range

of relative pressures of 0.05-0.70 if the relative pres-
sure is multiplied by a constant that is less than 1,
usually varying between 0.6 and 0.7. This constant is

interpreted to mean that the heat or free energy of .

adsorption in the 2d to 10th layers is less than the
heat or free energy of liquefaction, or that the entropy
of adsorption in these layers is more negative than the
A similar equation contain-

of the layers in which the heat. free energy. or entropy

~differ from those functions for the liquid has been

fitted to isotherms in the range of relative pressures
of 0.05-0.9S, For porous solids. equations have been
presented for adsorption on solids in which the area
available to each succeeding layer is less than the
previous one. A new-type:equation has been devel-
oped for adsorptions limited to n-layers, which has
Dbetter properties than the" n-equation of Brunauer-
Emmett-Teller. i o : i
41. Awxpersox, R. B., axp Harr, W. K. Modifications
of the Brunauer, Emmertt..and Teller Equation. II.
Jour. Am. Chem, Soc., vol. 70, 1948, pp. 1727-1734;
Chem, Abs., vol. 42, 1948, p. 6198.

Modified Brunauer, Ewmmett, and Teller equation

‘similar to that previously suggested has been derived
~and applied to physical-adsorption isothetms of types .
I and IV. -With trpe I isotherms, this reaction-can.

be satisfactorily applied if the free energy of adsorp-
tion in the second and subsequent layers is taken to be
equal to the heat of liquefaction. XYor isotherms of
type IV. which flatten below relative pressures of
0.85, the equation satisfactorily fits the data. if the
free energy: of adsorption was faken as less than that
of liquefaction. For this
the equation was used t6 integrate thé equation of
Kistler, ‘and the resulting expression. gave surface

areas of the-same order of magnitude as the Brunauer, -

Emmett, and Teller areas. The equation.is believed

© ' ANDERBON, R, ‘B." See abs. 51, 53a, 53b, 53¢,
1090, 1449a, 1987, 2073a,;. 2227, 2227a, 2228, 3296,
3297, 8647, S o ” - -

42. AxpErsoN, R, B, anp Bammert, P. H.  Surface’
Complexes on Charcoal. - Gas Evolution as. a Fune-
tion of Vapor Adsorption and of High-Temperature

. Bracuation. Jour.” Phys. ‘and -Colloid - Chem., vol
51,1"‘:;:{[)(-)1'{z PD..1308-1829; :Chem, "Abs., - vol. 42, 1948,
.Pp. . . g . L N \ .

Gases ‘evolved, on evachating charcoals for £as:

analyzed for CO, CO; Hi, H:0, and CH.. The O-con-
taining gases were formed by decomposition of sur-

* face  complexes and by reduction of the inorganic
. _oxides present as ash. . CO and CO: evolution reached
%, ”a ‘maximum_at about-600°. for charcoals prepared

by the ZnCl: process:and-at 900°-1,200° For those pre-
The  total O.-containing gases.

the -charcoal surface. Extracting charcoals with HF

= and reexposing them to air resuited in about a 20-fold
increase in the amount of CO-evolved -on heating the
H:"evolution  in the temperature

kind -of type IV -isotherm,.:

pange 600°-1,200° amounted to 25-147 cc. for the
*§ serious charcoals. Activation of the charcoals by
{4 geam was shown to furm very little O complex, The
-3 smount of CO and CO: displaced from the surface
complex by the adsorption of CCl, H:0. or chloro-
penzene was found to be equivalent to less than 0.01 ce.
per gm. NH; at -750°-800° formed a N complex on
the charcoals that was more stable than the O com-
plexes.
ANDERSOX, R. B., axp Harr, W. K. Modifica-
-4 - tions-of the Brunauer, Emmett and Teller Equation.
II. See abs. 41.
! 193, ANvERSON, R. B.. FELDMAN, J., AXD SrorcH, H. H.
Synthesis of Alcohols by Hydrogenation of Carbon
Alonoxide. Ind. Eng. Chem.. vol. 4L 1952, pp.
2418-2424; Chem. Abs, vol. 47, 1933, p. 201
< Processes involving the catalytie syntheses of aleo-
hols from CO and H. may be divided into 2 classes:
slcohol syntheses in which alcohols are usually the
predominant products, and variations of the Fisclier-
Tropsch process with Fe catalysts in which the product
_containg olefinic and paraffinic hydrocarbon, alcohols,
peids. esters, aldehydes, and ketones: The alco-
nol syntheses include the MeQH. the ligher alcohal,
and the isosyntheses. The MeOH and bigher aleohol
syntheses employ mixed catalysts of active components
such as Cu and oxides of Zn, Cr, and Mn, with alkali
-oxides added as promoter for the higher alcohol syn-
thesis. Th is the nctive component of isocatalysts.
Bigher alcohols from these processes have branched
C.chains. Under some conditions the isosynthesis
produces.  sizable yields of hydrocarbons, Alkali
oxides seem to he the only important promoter for
Fe Fischer-Tropsch catalysts. The nature of the Fe
phase, oxide, carbide or nitride, is important. Troc-
_ esses producing sizable vields of alcohol include the
fluidized, synol, and nitrided -catalyst syntheses,
Fischer-Tropsch alcobols are chiefiy primary straight-
chain alcohols. . Available data’ indicate .that the
“mechanism of . chain growth in. alcohol syntheses is
' different from that of the Fischer-Tropsch processes.
43, ANDERSON, R. B., FRIEDEL, R. A, Axp SrorcH, H. H.
" Fischer-Tropsch -Reaction -Mechanism Involving
. Stepwise -Growth .of- Carbon Chain,- Jour. Chem.
Phys:; vol. 19, 1951, pp. 813310, ) i
Expréssions are ‘derived that predict satisfactorily
the observed-isomer and carbon-number distribution
of products from Fe and Co-catalysts in the Fischer-
Tropsch synthesis.  These expressions are based. on
3 postulated schemes of stepwise addition of 1-C atom
to the end -or. adjacent-to-end C atoms of the longest’
Cchain: (A) Adadition may occur at ouly 1 end of the
growing chaili on-only 1'end C atom if 2 are present or

1\1_5' 1 end -of the growing chain-on aiy end .or
adjacent-to-end carbon; (C) it may occur at either
end of- the growing chain.on any end or ‘adjacent-

Some general aspects of the reaction mechanism are
Wl;lsidered. ) - Sl ST oo
" ANpERSON, R. B, HALL, W, Ki; AxD HorEr, L. 7. B.

eriies of Rednced Cobalt Catalysts. :See abs. 47,

ischer-Tropsch Synthesis—Differéntial Z Reaction
Rate - Studies .With Cobalt. Catalyst. Ind. Eng.
Chem., vol. 41,°1949, pp. 2,189-2,197; Chem. Abs,

vol; 44, 1950, p. 2,358

klesclguhvx"f; (100 :

-;-:dv 186°-207°. The reactor contained ‘a special tube
Ial.;‘ the removal of gas samples at'9 points along the

n_the adjacent-to-end carbon;.(B) it may occur at :
to-end carbon. The jmplications of these schemes fo .

tudies of the Fischer-Tropsch Synthesis: “IV. -Prop-~

433, Anpersox, R. B., KRIEG, A:, AND FRIEDEL, R. A. :

Syuthesis was .studied on-a pelietted Co : ThO: : .
18 :. 100) catalyst in a. fixed-bed:
ctor (90 cm. long bed)” at atmospherie: pressure.

Bth of the bed.. About 5% A was'added to the.

LITERATURE ABSTRACTS , 7

feed gas as o reference component. Synthesis gases
vontaining H: : CO ratios of 3.5, 2. and 0.9 were used
at space velocities ranging from 25-100 cc. of gas per
e of total catalyst bed per hr. With all gas com-
positions the synthesis rate was high in the first 10%
of the bed and lower and essentially constant in the
remainder of the bed until the reactants were nearly
completely consumed. The gas compositions-in the
bed in the region of cunstant synthesis rate varied
considerably. CH. appears to be formed by primary
reactions as well as by hydroeracking of higher hydro-
- ¢arbonsy the latter being favored by high-H. and
hrdrocarbon- partial “pressures. CO: appears to be
formed by primary reactions as well as by a secondary
water-gas shift which latter was favored by high CO
and H.Q partial pressures. CO: was reduced in the
sraothesis gas after CO had been completely consumed.
Craxford's postulate (abs. 639) that the. synthesis
occurs on Co:C with secondary reactious on Co atoms
does not appear adequite to explain the data reported.
AxpERSON, R. B., Harr, W. K.. HEwLeTT, 1., amd
Serieamax, B, Studies of the Fischer-Tropseh Syn-
thesis. II. Properties of Unreduced Cobalt Cata-
- lysts. " Scc abs, 45. C

AxpErsoy, R. B, HalL, W. K. Kitee. A, and
Sericyax., B, Studies of the Fischer-Tropsch Syn-
thesis. V. Activities and Surface Avea of Re-
duced and Carburized Cubalt Catalysts, Sce abs. 48.
. AxpERSON, R. B.. Horegr, L. J. E,, Conx, E. M.,
and SELiIGMAN, B. Studies of the Fischer-Tropscl
- Srnthesis, IX. Phasé Changes of Iron Catalysts

in the Synthesis, Sc¢¢ abs. 52.

AxpERSON, R. B., Krige, A., Fmeper, R, AL and’ -

Masox, L. 8. Studies of the Fischer-Tropseh Syn-
thesis. VI. Differential Reaction RNate Srudies
With Cobalt Catalyst. Sce abs. 49. )
44, AxpERSON. R. B., Kmire, A, SELiGMaN, B.. AND
' O'NELL, W, E. Swdies of the Fischer-Tropsch
Synthesis, 1. Tests of Cobalt Catalysts at Atmos-

pheri¢ Pressure. Ind. Eng. Chem., vol. 39, 1047, .

Pp. 1548-1554; Chem. Abs., vol. 42,1948 'p. 1039. " '

Methods of preparation and testing of a precipitated .-~
9,

Co : ThO: : MgO : kieselguhr (100 : 6 : 12 : 200)
- catalyst are described.  Usually tests with the same
_preparation of catalyst were quite reproducible, but
" tests with different’ catalysts prepared in the same
auanner showed very, much wider deviations. . Pelleted
‘catalysts - were shown.to produce. maoye light hydro-
carbons and CO. than the granular: ¢atalysts. Liquid

hydrocarbons containing less than.6% dissolved wax

comprised about 759 of the total hydrocarbons formed
_“in these tests at.afmospheric pressure. Experiments

were made in which the flow of synthesis gas was :
-varied with the temperature adjusted to give the same -

- degree of conveision. Under these conditions the de- "
gree. of unsaturation increased with increase in flow. -

Except for the change in unsaturation, the product dis-

tribution was not significantly different-up to tempera-

tures of 207°. . Overall activation energies of 24-26 keal.

* per. mol. were_found for the synthesis, The reaction . -

~ ““mechanism and rate law of the synthesis are discussed
* briefly. . e L - : -
SELiGMAN, B,
-7 thesis. - II.
-1ysts. - Jour. Am. Chem. So¢., vol.-69, 1947, pp. 8114+
-..3119; Chem..Abs., vol. 42, 1948, p. 2739. o

" and for: similar preparations with promoters, kiesel-
“gulir; of both omitted. ~'Properties:of the catalysts are

xR

* 45.-ARpERSor; R. B.j Hawr, W. K, ‘Hewiers, H.oAND
Stodies of the Pischer-Tropsch Syn-;
Properties of Unreduced Cobalt Cata--

. Surface-area and pore-volume studies are reported
‘for 2 types of unreduced Co Fischer-Tropsch catalysts:-

" ‘compared and related to properties of the kieselguhrs .. -
“* that they contain’ -Aveas of unreduced precipitated Co -
":“Pischer-Tropsch catalysts were several times greater

o :
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fzats t?fﬁ&?ﬁa“&i‘fﬁ%&iﬁ e e e nad arger Chem, Soc,, vol. 71, 1949, pp. 183-18S; Che | LITERATURE ABSTRACTS
uvhrs ha g 0o RO < DD- ~1335 ¢ 31 ’ . L
areas than those prepared with ca]gcined-or ﬂ\ll?f:]l: .Y 43, 1949, p. 8273. : Ab;: the synthesis, nitrided Fe catalysts appear to resist the rate increased sharply to 2 maximum at about-0.5. -
cmeidd kieselguhrs. Ageas of unreduced catalysts b'l’jrtms %laDEr relates surface area and surface accesg' . oxidation and deposition of free C and have a greater K.O per 100 Fe.
varied from 60-150 m. per gm. Average pore diam- tilony OD utgle catalyst to activity and product distrib\::, oo stability and longer life. 53a. Smurtz, J. F., SELIGMAXN, B., Sgaw, L., AXND
. eters of granular catalysts varied from 500 A. to 770 A. carbide onat;em"?‘}, previously on the effect of bulk " g1, HaLi, W, K., Tary, W. H., Axp AxpERSON, R. B. AxpersoN, R. B. Fischer-Tropsch Synthesis. XL
and for pelleted catalysts from 1654, to 3103, Sur- - fended 4o the activity of G0 cota o bare been ex: haies ‘of the Tischer-Tropsch Synthesis. VIIL A of Nitriding on 3 Types of Iron Catslyew.
tace areas of pelleted catalysts O 200 10w B emution of p:o s‘lllctncg areas and activities and - § - Surface-Area and -Pore-Volume Studies of Iron Ind. Eng. Chem, vol 44 3952, pp. 397-401; Chem.
than the areas of the corresp'cm e granul;s Ito\‘; er Tysts carburized with CSO in flhe synthesis with cata- . |- Catalysts. Jour. Am. Chem. Soc., vol. 72, 1950, pp. Abs,, vol. 46, 1952, p. 5,291.
shown that the Co basic carbonaté-promoter‘ com: 1:5' carbide (Coad) free G, or g:ther %\]nmhons that formx - 5430-5443. : Fe catalysts of the fused. sintered, and precipitated
‘was precipitated chiefly in the void space of the Miosel. | yere Co : ThG, : MgO : kiesel ey ate tudled 1 . Changes are reported in surface aren and pore vol  CpeS WErS bested 1n the Fischer-Tropsch synthesis
guhr. Preparations vithout. promoters, kieselguhr 200) and Co : ThO: : Kiesergabr 1'1&10-0 R A ume during the reduction of 2 widely different Fe  AI2T Teduction in H: and pitriding in NHy to 27
Bt both had areas of the Co complex per gm. of comples.  Lhe surface of the catalyst xgasufogx 1(? :-18 :100)." | catalysts, a _precipitated Fe:0-~Cn0-K:CO: catalyst c-phase nitride, and the selectivity and activity of
that roughly equaled the area of the complex of ihe - covered with hiydrocarbon Hyarogenati to D8 poeally O o fused Fe:0-Mz0-K:0 catalyst. Information is  h¢ nitrides were compared with thote of correspond-
catalyst. - Natural kieselgubr as S earciot conaiderably  tpoved 807 of these adsorbed hydracarh fon at 200° re- | presented as to the nature of Fe catalysts at the start ing reduced or indueted catalysts. In all cases, the
increased the area of the Co complex. Cafalysts Dre.  tion with H: at 400° restored et | and redue- v% the Fischer-Tropsch synthesis, as well as data per- nitrided catalysts yielded products of lower average
_pared in small batches were quite reproducible witn . condition.as affer the Snitial reduction vst fo the same O ent to the mechanism of reduction. The e Tace  molevular weight than those from reduced or inducted
respect to surface area, but the areas of catalysts pre- evidence of sintering or of c“(cj on. Therewasmo - | greas of raw precipitated Fe gel catalysts are high catalysts. . The getivity of fused and sintered catalysts
pared in large batches varied considernbly. vsts Pre-. . data for operation at 1 and 7.8 ftpnc;smon. etivity. . ona their pore dimpeters ave smally conversely, umre-  noo increased by nitriding, whereas the average ac-
46. Axpersox. R. B, Krige. “A., SELIGMAX, B., AND the adsorbed hydrocarhon film. 'becfeﬁ::" {:lzélted to fuced Fe-synthetic NHytrpe catalysts have essentiolly LY of the precipitated catalyst was relatively
Tany, W. H. Studies of the Fischer-Tropsch Svn- cessibility of the surface of these catalysts cither by no susface area and no pore voluwe. | ALIeE reduction  independent of the method Of prefresert
thesis. III. Influence of Type’ of Kieselgith - - depesition of excessive quantities of wax or hx[ er by at 300° and 450°-530°. respectively, both types-have . 53b, SHULTz, J. F., SELIGMAN, B., LECKY, J.. AND
Ind. Eng. Chen., vol. 40, No. 12, 1948, pp. 23'47533—’65: " “tion of average pore diameter Dy pelletin vvedues | moderate surface areas of about § m? per gm. and ‘AxpErsox, R, B. - Studies of the Fischer-Tropsch
ghem. bs, vol. 43, 1049, p. 8167. ou ;llgdil(l)fre:ll)se in g:e fraction of CH. and otiefa;;z%% reasonably larze pore diameters of 350-900 &. Thermal ?y:lfh%s;?.l XtILD quugpoailtiog Cltmlzlnges ";Omtﬂg"'d o
. esting data are presente 4 s : & «arbons and in some cases a decrease in activi o toring iite e o ces drastic hanees by alysts During e Synthesis ur.: Ant.
i s gt o sinan of e s i e el | i oy e s S G 0 e B T
prepared with a number of commercially av:;ilhin: ~caused a marked- decrease in: activity, but. free C an even greater effect. The surface area and pore vol. 46, 1052, p. 8290. * > : .
American Kieselguhrs. - Catalysts containing calcined aid not affect the activity vers much. The presencé’ ;|  voume of an PFe-synthetic NHa-type catalyst increased ., Changes in the composition of nitrided Fe catalysts. .
Tieselguhrs had lower activity than similar catalyst of G in both forms shifted the.product. distribution ‘I in a linear manner with éxtent T iuction, whereas ~, JUIINE 1%¢ in'the Fischer-Tropsch synthesis at 7.8
‘with natural kieselguhrs, These results agree i t%‘vard light liydrocarbons,  The surface area did not' the average pore diameter emained constant.. It is <. and 214 atm. operating pressure are described. The
those previonisly ebtained by Craxford, who found hat change appreciably when'fhe Co was converted to; Hiown that only surfoce-aren mensurements and com. c_bitrides are slowly converted to e-carbonitrides, the
. tatalysts prepared with natural Kieselguhr had surface "farb‘de' Carburization at 273°, under conditions that plete chemical analysis of the raw Snialyst are neces- . Yate of replacement of X by C being somewhat more
- ~areas-and -activities greater. than those of & catalyst orm. predominantly free .C;' increased the. area con ) Sary to establish the pore structure of an Fe-synthetic - - rapid at 214 thapat 7.8 atm. AL the lower operating
containing calcined kieselgubr. Acid-extracted” nat -~ siderably. L ‘ o ! NEH.type catalyst as a function of the extent of reduc. . Dressure: oxidation .and  deyosition of - elemental G
ural kieselzulrs produced catalysts .of the hichest: 49, AxpERSON, R, B., KRIEG, .. FRIEDEL. R. AL AND tion. Increasing the reduction - temperatire of ~an’ . _proceed at a very slow rate, whereas at 214 atm.
o ~ activity. 7The density of the catalyst varied. directly * Masox, L. S. Studies of the Fischer-Tro 3sc1§"sA XD 4 pesynthetic, NHatype- catalyst from: 430° to bao° ~ -these reactions are considerably:uore rapid in some
ko - with-the density of the kieselguhr, and the distribution © thesis... V1. Differential Renction Rate St ries produced an S-fold increase in ihe pore dinineter. - catalysts. At the higher pressure, the IXDe of strue- ..
of products changed with density of ‘the catalysts, the With Cobalt Catalyst. Ind. Eng. Chemy, vol 4£ Nes‘ . ) ] : i AT, * tural promoter appears to be important in determin- . .
denser -catalysts.forming a greater. % of light hya > ~10, 1949, pp. 2189-2197; hem. Abs., vol. 44, 1 0 52, Axpensox, R. By Horew, T 3. Conx, B ML, AND © “ing the rates of oxidation and of .deposition vf free G .
-carbous and GO=. - : %o of light ydro- © . p. 2858, 97; Chem. Abs, vol. #1950, ‘ gEut(;{“AN"IE. P_Studieéf -of- thtg I‘iscgex~-Tr01lsch  \When used, nitriged: catalysts are treated with Hs, * -
. 47. ANDERSOX, R. . ST * . Differential reaction-ra G L T ynthesis. I¥. Phase Changes o Iron Catalysts in = “-the N is almost completely removed whereas the C. "
#Studtes . of %:h]eg‘" g:gé;‘:frlgﬁsgﬁn goygln. LJIE Fischer-Tro;;cli]ea:%;(’t%:;;e S‘f’;zﬁ aég‘ pl‘etselnted for thes the Synthesis, ~Jour. Am. Obemn. Soc.. vol, 73, 1951, * ‘content is’ not greatll‘." ‘changed- “A part of the G
Properties. of Reduced Cobalt Catalvst.:n “Tour z\:.[’:}u -~ mospheric pressure. The synthesis r'rfxi;eaxi‘::sltsl?bthnit‘» 7p. 944-946; Chem. Abs, vol. £5, 195% D. 6,082, - appears either as Higg carhide o0 cementite, depend-.
N . Chem. . Sac.. vol. 70, 1948, oD, 2465-0472; Cher.- _the initial part of the bed and lower in neirll;gcoﬁ _ Phase changés in a reduced fused-iton catalyst have “ ing upon the temperature of hydrogenation. -
- Abs,, vol. 42, 1948, p. 8058 72; Chem. - stant throughout nlarge portion of the catalyst be * been studied during. the “Fischer-Tropsch - synthesis < 53¢ Hstr, W. K, Tanx, W. H, 48D AxpErRSON, R. B.
" Reduced . Co; ThOa:: MgO;: kiegelguhr | (106- ‘., ‘until the reactants were fairly completely consumed. * it 13 1=C0 : He gas at 7.8, atm. Inthe lst few . Studies of ‘the Fischer-Tropsch Synthesis. XIIL
~12:.200) and Co: ThO:: kiegélguh“r %05; ig: 1 6:  Over the-range of relatively constant - rate - of - Sy _.days of the synthesis; w—iron-was converted to Higg- Structural Changes of 2 Reduced Iron Catalyst on-
.. ~and similar, preparations. with. one or more of (t)g) .. thesis, the gas composition. varjed considerably.. CH: cdrbide Fe.C.  The, iron’ as iigg carbide increased- Reoxidation and on Formation of Interstitial
- components omitted have béen studied by N et e and CO- were formed by primary reactions; CH(Was; . to & maximum of 29% at 200 Liv. of synthesis and then. . - Phases, Jour. Phys. Chem, vol- 56, 1952, pp. 688—
- . vareas and CO chemisorptions at —195°, Hz :ué t;;e also -formed - by, secondary- hydrocracking "of highet, i decreased siow:y tnroughout the remainder of the test. 691; Chem. Abs.; vol. 46, 1952, D. 10682 o :
densities, and “X-ray diffraction:’ The 'e;’r.“ t ¢ . »E°M“‘ar—wmght bydrocarbons and CO: by the water: Magnetite was formed at a slower vate than Higs - -Upon complete reduction at 450° or 530% o fused
'experimental - . gas  reaction. - These reactions oceurred  throughout] - carbide, apparently - chiefly ‘at. the expenss i fhe :Fe synthetic NH. catalyst develops an extensive pore. .
3 _a-iron phase.: The magnetite phase increased through™ - structure corresponding to about 45% pOrOSity.: On.
IR e T © ' “reoxidation, tbe: volumes of the individual particles '
fle the surface areas and pore "

data show that.the surface ar \
t f all the catalysts - - -th i
el db eas of  catalysts e catalyst bed, and 3 g
~ - found:to pc,‘rei,islfge‘i’éeg‘;‘;‘}‘ecﬁéon. The promoters were > ¢ composition of -the gatsh(;;nr cec‘)\ntfz{lctt%?:;dt%d upcénl‘f?;&
apears to b the eSS eﬁecigsgassx%? Egggdetx}-?gl}[g? B The assumptions of Craxford involving th: éi;tglésfé‘
“." Kieselguhr. as-a  carrier "was-' somewh;_lt’.e-ﬁectivzasiﬁ‘z. ggeurting on O CaTbI0e ar o be. an ade reactior

. the experiment.

. 53, AxDpER L
KEeLLY, Rs AND KELLIOTT, [ - " Fischer-Tropsch
Syx;thesis.»;X;»;Some Important Variables of -the
Synthesis on Iron Catalysts.' -Ind. Eng. Chem., Yol .
?2.91952,7 pp. 391-397; . Chem. Abs,, vol. 46, 1952; P

+. Kie uhr on Co at ) : q
D e e o o repustion of all the o0 Co atoms, do hot apredr, 0. e an adeduyte.©
) S : re: vol . on Teduction -of all the- - 50, Ax ‘ { F SERIGMA,
catalysts. - With' unpromoted’ and "unsupported Co’- - OVVA’.:\ID(}.:;B‘SA(;\E‘;; IS{ngéHSHIgLTéJ gtﬁii?%}[ﬁ’ Bf"isch(’—i'
ND | B, H. H. -of the F -
Tropseh . Synthesis. - V1L~ Nitrides - of - Iron 88

“‘Several importanﬁ variables afrecting . the -catalyst

%‘z‘igu;‘e’h“%;:-f;wgred in both surface gréa and bulk
. 2 ost important function of ‘the k N
’ %:tlgl“ns,to prevent the decrease in bulk yolume oife ?:‘lalle ggl(;:g}ggts. Jour. Am. Chem, Soc., vol, 72, 1604 P ‘aetiyi ’ ivity 1 i ' .
ol yst on reduction and at the same time inhibit ( 098; Chem. Abs,, vol. 44, 1950,-p. 102002 ‘%ﬁt‘&‘:lty and selectivity in.the Fischer-Tropsch Syn~ -
: t?i ‘ﬁxgsnsgh of yd‘the‘ ;sm:fa ce.. The & momisorption tCaOnverslon of Fe'in reduced synfhetic ammonin—fﬁw’ rihtids;s include the operating_; te_mperature«and pressure’ ..
owed thit an‘appreciable fraction of the cata- - “catalysts to’ nitrides by ammonia -treatment greatly D, the particle size and alkali content of the catalyst.

; incrensed . their activity in the Fischer-Tropsch -S. ta%:% %re pr:slentt:d fTo]x;ffus:q, ;;ntegfed, algg precxapt ok

; e e catalysts. e variation of synthesis rate.-

d by an overall

¥ be characterize

: st surface was - occupi by . promot Th -Tay i i Te with ture ma
1y ed .-by . promoter. e X - thesi All tests described in. th a wel mpera
. -thesis. . . tests "des
- A 1 €. paper P tempe:

diffraction data were in itati

d qualitative agreement wil :

- the surface-area determinations but i iy Tormed with '

’ . enl g 3 a catalyst pre] icals i

g ?C“ted that the Co in supported ansi lgrb%lgég?!éag' . .~method and havin’gythg cg)xi;%(;ilgo?gtgloe&nl?‘?gi g ctivation energy of 20 keal. per mol. ~The synthesis. .-

' 1ysts had an anomalous structure. .. . . A= ferrous Fe 2171%, Mg0, 4.61%, K:0, 0.57% Si0s3 ‘the b eedsonrey Boverer,
. . 0.71%, and -Cri0s, 0.65%. Catnlysts-' cdnver' 2 sed. - 3 i fpxegsure t’h however, -

‘ ‘of tate with pressure '
increased as the par-

" e-phase nitrides yielded a product.of 1 coragel
molecular wei ini cof lower £ erdfing . i 3
) hydrmnrbon?gﬁdco:;:;zﬁ e%l'.eilnt:lreyxflds tll)xf oo ticle size decreased, probably indieating  that-only 4.
products from. correspondin d e alrs _'fraction of the surface Was accessible to the reactants.
S S gf,’? ncedrcatglysts. For precipitated catalysts, the rate increased only
: : L . ‘slighfly with alkali content, whereas,

- 48, ANpERSON, R. B., HaLi, W. K A., AND
¢ v By , W. K., EKrieg, A. <
,Agsmt(;m.s_n, 'B. Studies of the Fischer-Tc;ri)Asl;ﬁ -
. dyn desls. V. Activities and Surface Aress of Re-
.duced and Carburized. Cobalt Catalysts. Jour. Am.

soN; R.. B SELIGMAK, B., sgoLTZ, I F, -

for, other types i

®

~ remain - constant, “whi

volumes decrease. Reoxi
hich becomes very slow affer a

* jnitially rapidirate, wnien B sloy :
- few hours. ‘The veoxidized catalystis reduced much ...

. ‘more easily. than the raw catalyst. Formation of the
interstitial nitrides and car|
- particles to expand and the porevolume‘and average
. pore diameters to:increase.
remains . about constant. -
- ANDERSON, R. B., ERIEG
. PaRN, W,
. inesis. - III. Influence of. Type -0

Sec abs. 48, .

‘A, SELIGMAN, B., AXD

&xp HoreR, L. J.
o+, Qarriers .in Catalysts: Ind.-Eng.. Chem., vol. .39, - .
S 1947, pp. 1618-1628; Chem.-Abs., vol. 42, 1948, p.. |
© 1081 ’ T o
Eieselgubrs used: as sup-:

properties of & number of

'sn Co Fischer-Tropsch - cata
stadied. Dataon chemical an:
‘gurface areas, pore ‘volumes, togethe:

bides causes the catalyst .

catalysts have been
alysis, X-ray diffraction,:
r. with electron -

dation proceeds at can

The % porosity, however,’

- H.  Studies of the: Fischer-Tropsch Syn- -
£ Kieselguhrs.' E
. 54. AxpERSOX, R B.,,MéGAnTNEi, J. T Harn, W. 5
’ i d. B " Kieselguhrs—Suitability as




10

micrographs at magnifieations of 2.000 and 20.000 ai
211;?1 ixgireessgrflteg and forre]lated. The cumparz{tive( éﬁxxlé-
various kieselguhrs fers -atalysts
s O rarions gubrs as carriers for gata]yata
ANDERSON, R, B., SELIeMAN, B., SxoLTz, T
KEervry, R., Axp Eruiorr. M. :\ }‘ischer-’z‘r‘obsic‘i;
§ynthes§s. X. Some Important Variables of the
..yntiems on Iron Catalysts. See abs, 53,
NDERBON, R. B., SHULTZ, J. F., SELI 3
H'Au., w. K.,' AND ST(;RCH, H. H. rudies ot th
Fischer-Tropsch Synthesis.
as Catalysts, See abs. 50,
AXpo, T. See abs, 2198,
2203, 2204, 98; 2198, 2200,
ANDREWS, A, See abs. 574, - '
55.. ANDREWS, G. W, ‘Water-Gas Equilibri i
, G W, § Bquilibrivm -
drocarbon Flames. Jour. Chem. Soc., vol. 105{“15’;

1. H. 'Srudies of the
VII. XNitrides of Iron

2201, 2202,

Dp. 444456 Jour. Soc. Chem.-Ind. (London), vol.

33, 1914, p. 303; Chem. Abs., vol. 8, 1914, p. 1639,

Andrews concludes that the explosive combustion -

of numerous hydroearbon-0. mixtur: i
1 ) by H Xtures under w
thfermg conditions of incomplete combustion a-i\‘el (3?;:;
ro px;oducts that at least approximately conform to the
gqu rements of tlie water-gas equilibrium with a value
;) 4 for the thermodrnamic constant, and the value
1Sr :ggpg.:lre'?ttgg altered even when large quantities of G
q T4 or considerable “H 1 1
Anmeparated or. o ble % of CH()s. found in the
56, ANDREWS, R. S., AND BENNT S e
. vs, R. 8, ax NXIE, R, 8. oh- -
sure Gasification’of Brown Coal, iy T
722, 1946, 13:pp. ; PB 52,836, -
Some diseussion relating to the. use of Australian

~--.- brown-:coals in-a. Lurgi. high-pressure -generator. and. .

‘whether this trpe of plant wo i
~production - in "Austraplia. § e Suitanle for sas

-esses developed in Germany. that has b i :
¥ een establis
for a gas supply.’ 2 plants o+ Bohlen and Brﬁ'_'\)' 1;2?-2

been operating in connection. with the development -of - -

processes using brown coal for liquid-f i

thut.n.re‘ considered .economical gnderuall'epreoc%lx;%tlg)ilé‘
‘gondmons_ prevailing in Germany. -A detailed study ‘
s needed.to determine whether the process can be'
_;Operated in" Australia. economically simply on the .

basis of ‘ gas -production without . the production ‘of ~

liquid fuel.

57, AxprBuX,’ 7, L. © [Makiiig -Mefallic Potwders By
Electrolysis of ‘Fused Saltg.] Rg\!.hcmg?“ders )
948, pp. 49-59; Jour. four élec., vol, 57, No: 3, 1048
P 547 Chem, Abs.; vol. 42, 1048, p. 8089, -~ - o'

Mixture of ''Na:B:0«+-Na.CO:+3' LiF-+1/12 “Fe:0s S

heated to 780° and electrolyzed.with 2

- he: ] and yzed . with 20 amp. at 2.5
gf&duces FesC.” With electrolstic baths. (I))f sli?gl‘l)t]‘;:
a nge;gfqoxpxif@tmn‘ the .product is another. carbide °
s 2450 C.s ric] V‘m chf;n ce"x’ne‘ntl‘te"\\'hos‘ev (?_u:jiel Point :
58, Awewy, J. - [Composition, Origin and Srnthesis. of

-~ Petroléum—The. Argentine Problem,]. - j0c;
etr )\ - .]:~ Anal ;e
quim. . Argenting; vol. 14, 1926, pp. 89-61 ;g§0%§<)e£:

Abs;tvol. 20, 1926, .. 2906.:
Apaddress. . i, -
59':.[' ANnéEA'U.\:é,"‘:T A
~ Iron Catalyst in the Synthesis of Hydrocarbons
: ‘ggggnlc?\’?on Monoxide.] = Thesis, Univ. Lille, I.
1934, p. 436.
* After a diScussion of heterogeneous catalysis’ he
‘benzine synthesis of Fische;-ﬁopscﬁ?tglysstls;; dwtala.]:
aade of precipitated Fe-Cu catalysts (4-: 1)- and their
efficiency, The. effect on the yield of the method of
‘preparation, the: space veloecity of the synthesis gas,
and. thecqmposxtion and regeneration of the cntalysi:
by oxidation were determined. An increased effi- -
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BIOS Final Rept. -

¢ ¢ “The Lurgi high-pressure -
gasification process is the only one of the ;nngv'}fror:“

. “substance, also the-ahsence

vol. 45,: .
. €lectrolytic- washing.
., alone gives no condensationof higher hydrocarbons,

. % 472-507; Chem. -Abs

* [Contribution to the Study of the "

1934, 69.pp ;.- Brennstoff-Chem., vol. 15, .-

.. X-ray- diagrams ‘and magnetic properties are deter

ciency was _shown by eatalysts that had all

electrolytically removed. A reduction i alkay -
i ¥ 1 wed. - uction in th
by %0 resulted in a 5-fold increase in the yt;gf‘ll. cog;et:t

Iysts without a carrier wer i
S 1 er were more eficient than
;;l’ﬂ:)fo?:;v E()q;;tmxsal yxekll: 65 gm, of hydrocarhonghggf
A =as. JSome physical-chemical investieats
o\f_ xEllle ‘stat‘e of the Fe during the synthesis wex‘g ilz::&l;s
;we‘e I\; ;llfe‘; :11!1’ I?esr tlt)ermom]ﬂ:metic analyses, relation be'
rature and magnetie properties, ced
the complete absence of meta{flic Fel. II:'J ever': lzllg-‘t‘igg

catalyst the Fe.0; and Fe.Q, were present as solid solu. .

tions. By complete exelusion of alkali
3 alkali the solubi
‘Bgth oxides and the activity of the (-ntal,vs.}u“){le}li';yigﬁ
oneli;siee%e ]g’ll‘llllﬁ e;\'ﬁrox‘ivchlox; ];)ftthe gas from used catalysts
selguliy s d that the quantity of absorbed’
gases increased with the rise i ivity. e
Sithout Kiaserrmn e rise in activity. In catalysts
creased with increasing age and decreasing efficiency.

By extracting used catalystssalvelike and high-melting -

paraffins were obtained; they were
‘ I ained ; Y not alone ans -
fhle for the deterioration of the catalyst. Ei;:g:};g;
synthesis gas carbureted with hexane caused only g
slight decredse in the activity. - } wya
60. [Hvdro"emtim; of . C :
30, - , [H3 b . bon "Monoxid
Ann. ~combust. lib nides, M —ar 51 T o
moderse ol 37, .‘&)35, ,  May~June 1983: Tech.
S vol. 1, 1935, p. 151.

- The author has investigated the stﬁlcmre and fune-

tlon of Fe-base catal¥sts in the preparation, at atmos- -

pheric pressure, of liquid hydrocarhon
of 1 3 rbons from CO.
concludes: (1) It.is not necessary to add Ig=c():0=1:{(e)

“catalysts prepared by precipitation ion :
: \ m: of a solution o )
and Cu nitrates—the most active preparatim)s'dofni;i

~eontain it, . (2).Cu_plays a triy i ; ’
i . . Cuplays a. triple part’in these.cata-
lvsts, that is, permitting the reduction of ferri: :\qxtge

by Hz-at a relatively low.femperature, activating, and

stabilizing. =A certain minimum-of Cu is i

i X uis ess ’
2btau} 2 durable. catalyst.- (3) Cnta’]y?iqce g;::‘z}értog
,ﬁer(z)atlon of 'CO.‘at atmospheric pressure yields . CO:,
B =d , £aseous. hydrocarbons, and ‘a mixture of ,liquia '
h.vdroc:u.b(ms more or less rich in paraffiing.  (4) The

X g’ﬁ cr:}c]:;ri):x} gge;;l t‘]“lth Fe;gu catalyst washed electro-
3 ¥ i Y han with Fischer's Ni o -
lyst but higher than hitherto obtained from Il;e%(;ign(tiﬁi
magnetic Te oxide rhombohédral Fe.Q, in the active
sub: of free Fe.” In the most
ac]m'g catalysts the magnetite is in’ a state .of solid
solution, the formation of which is facilitated by the
Precipitated’ magnetite = used.

. (3) Structural examination reveals the presence of

61; - . “[Iron’, Oxide . Catalysts ‘for ‘
1. - )3 . ¥stsfor the Hydro-
_;,i,’enatmn of - Carbon Monoxide,Under,Atmosphegi
ressure.]  Anmn. combust. liquides, vol. 10, 1935, pp.
el : “vol. 29, 1935, p. 6396, - EE
* Catalysts are prepared-by coprecipitating equimolar
mixtures of Fe'and Ca nitrates wltll)i NaOhH?q‘:'lillrsnhing
gnﬂl pH=74, mixing with-2% K.CO,, granulating,
rring, and reducing with H. at 250°: Hydrogenation
on the mixture-

is carried ‘out at 250° under 1 atm
The - weight of liquid ‘hydrocarbons’

CO+1.75 H.,.

. formed decreases rapidly as the rat i 5
o creases rapidly e of flow -is in- "4
-creased. .Oxidation of the' cdtalyst,. .followe’(‘i‘r l:; Hs

reduction, does. not affect its activity. ‘A powdered -

- catalyst, 1 precipitated by NH, instead.of NaOH and

1 precipitated on kieselguhr, sho ¢

: C ted S thr, wed very poor ac:
tivittsl:. Omitting the K.CO; or washing tge'lzﬂtalyﬂ :
1e ectrolytically increases jts activity materially. Cata-
_y:gii containing less Cu aré more active but lose their
uqthdt‘y, afte!:,mfew days. Samples of catalyst are
withdrawn without contdet with-dir, and their powder i

mined. - These indicate the ‘absence of Feé ‘and. the &

" 'Dresence.of Fe,0, and Fe.Q,, probably in solid, solution. -

In

the ‘abence of Cu, no F&Of is present-in catalysts

the ‘amount of adsorbed gas in. °

p.},':"394;~ Coal Qarbonisation, -

. finnousty with Qs and stean
" containing CO: CO, Hx, and N

- “LITERATURE ABSTRACTS .. .,

reduced at 250°.  The catalysts adsorly an appreciable

amount of hydrocarbons, but this dees not seem to

affect their activity. ..

. Sce abs. 678. -

§2. ANTHEAUME, J., DeECcannigre. E, AND REaxT, R,
[Physicochemical Study of the lron Catalyst Used
in the Synthesis of Liquid Hydrocarbons.] Chim. et
ind., Special No., April 1934, pp. 4214235 Commpt.
rend., vol. 196, 1933, pp. 1889-1800% Brennstoff-
Chem.. vol. 15, 1034, p. 413; Chem, Abs,, vol. 28, 1934,
1. 3935, - . E )

From investigations by the thermomagnetic-analysis
niethod of Chaudron and coworkers for the study of

~ metallic oxides (Forestier and Chaudron, abs. 1058),

it is concluded that catalytic conversion does not take
place in presence of either Fe,0; alone or of FeOs
alone. In every case in which catalytic activity is
manifested. Fe:Ovis present. and the activity increases
with the fineness of the crystalline structure. The
authors admit that, with their catalysts, the production
of higher hydrocarbons by hydrogenation. takes place
in the presence of complex solid solutions. :
63. ANTHRACITE INSTITUTE RurreriN, Refuse . An-
thracite. Source. of  Synthetic  Fuels. No. 1513,
T11948. p. 1 - . o .
1t is estiniated that there are 200 million tons of
anthracite silt above ground and over 5 million tons.

... -are produced.annually. -In the plant and process now

under construction by the institute .at Wilkes-Barre,
Pa;, silt, air, and steam will be fed into.-a refractory-
Yined cylinder where combustion takes place. Tlie
fiuidized-bed “principle is used.-andthe silt is either

G. Fat From Fat Acids With 0dd-Numbers. of
Carbon Atems. IV. Sce abs. 1713
_¥Fat From Fat Acids With 0dd Num-
bers of Carbon Atoms. VII. Preliminary Com-
munication - Concerning  Properties,  Stability,
Physiology. and Toxicology of Synthetic Fats From
Parafin Fat Acids. Sce abs. 1717

AppeL, H., BErGex, G., Bimy, H.. Kei, W., AND
QomrLiEn. G. Fats From Fat Acids With Tneven
Numbers of Carbon Atoms. II. See abs. 1711

11

. 66. ApPLEYaRD, K. C. I'roduction of Qil From Coal by

the Fischer-Tropseh Process. - Gas World, vol. 111,.
1939, Coke Sec., pp. 79-91; Colliery Guard,, vol. 158,
1939, pp. 865868, 965-970 ; British Chem. Abs., 1939,
B, p. 799; Chem. Age, vol. 41,1939, pp. 64-67; Chem.
Abs., vol. 33, 1939, p. 51550 : L
Production of the CO--2H. mixture from coke or

coke-oven gus, its purification. and the types of - cata-
1ysts used for the actual synthesis of hydrocarbons, -

which may be carried out at atmospheric or at medinm

(10 atm.) pressure, tre outlined. The vield of liquid -

products is abont 799 of theory. Their nature de-
pends on the conditions: Using a Co catalyst, they con- ..

tained K% of light hydrocarbons,
motor . spirit, b. p. ‘30°-200°, octane no.

b. p. <30°; 309 of .
after redis-

tributing 33 : 39% of Diesel oil, b. . >9200° : and 3% of

- . soft paraffin. m. p. >50°.

fuels, and a low ignition temperature of ahout 240°. it -

intermittently blown with air- and steam or. con- o

A producer gas is made -
: This'is passed through -
a second bed of silt where the CO: reacts with the

C'to give additional: CO. which increases the heat eon-"
tent of the producer gas. - If a gas of still higher heat. - -

“value is desired, steam’ is introduced into the pro-"-

~ducer gas at the top of the fluidized bed to give water
gas. A logical use of the process is to produce svi--
thesis gas and to convert this into liquid fuels.

. 84.'ANTONENA,” G, M.~ [Synthetic. Naphtha.] Rev.

© | quim;-ind. (Buenos Aires), vol 2, No. 16, 1949, pp.:
. -.15-18; 30; British’ Abs.. 1950, B, I, ». 35. - i

“'Short description of: the Fischer-Tropsch process for *
. producing naplitha by’ the hydrogenation of- GO, -

“ .+ AxToxov, Vi K. See abs. 3327.
et ANTONOVA, M: F.o Se¢ abs. 563, .
- 65,- APIN, . A., LEIPUNSKIT, 0., AND REINOV,

N, e

The Diesel oil has a H.: C
ratio of 2.17,-which is more than that of other liquid -

has proved satisfactory “in engine tests. . The hy-
products are-hard paraffin, m. p. >100°, deposited on
the catalyst and CsHeCiHi mixtures. Good bri- .

cants ¢an be produced by polymerization over AlCk of

olefin fractions or of paraffin fractions after chlor-
ination. = Lol . M Ci s

67, — :
duetion. “South African-Min. and Eng: Jour., vol
750, 1940, pp. 585587, 615-617; Chem. As., -vol. 34
7..1940, p. 5619.. S S e L

. Quitable ecatalysts and -careful control of

for the synthesis of liquid fuels. e
-action on which the synthesis is based may be indi-

‘eated by CO+2H:= (CH:)»-+H:0+48,000 ical. where |
.- (CHs)x designates a light hydroearbon. The operating

‘econditions have the following effects upon the prod-
uets: (1)
alcohols:

*.unless the temperature is lowered; - (3) decrease of H:

“composition "of Methanol Under High -Pressures.}-

“.Jour. Gen. Chem, (U. S. S. R.), vol."10, 1940, pp.

7°.'863-865; Chem.-Abs., vol. 35, 1941, p. 2469. . & .
~7 'With the aim to investigate the. influence: of high - -

pressures on simplée reactions-of .organic’ conmipounds,
the behavior. of MeOH has been investigated. .The
decomposition of MeOH  was. studied at 850° under
_pressures of 600,. 2,000, 6,000, and 8,000 atm. “The.
: reaction. produets were Me:0; CHi, €O; CO, and ‘Hi.:
. Unsaturated ., hydrocarbons could not be detected.

The amount of Me:0 increased: with increasing pres-;

‘sure-and decreased st a.given pressure with prolonged .
0 and H.- were formed in small’
. amounts and CH. in large amounts.when high pres-
- -sures were applied. The amount of CO_and: H-. de-

- Teaction 'time.. - C

.. ways from a variety of fuels.

- creased :with prolonged: reaction time while - the ™

‘amount of CH, increased.. The reaction vessel used
*consisted of nonrusting steel ‘containing about 8%
.Cr0; which possibly acts as a catalyst. & series- of
reactions is given that the decomposition reaction is

“assumed to follow. .
ArpeL, E. G.

See abs. 99, Cl

Arrer, H. Sce -abs. 1710, .
Arrer, H, BoryM, H., Kel, W., AND SCHILLER,

-in reaction gases favors formation of olefins; (4)-in-

reaction:. .
temperature are of utmost-importance in the reaction::
‘The primary re--

-Chemistry of  Fischer-Tropseh_Oil Pra- "~

Increasing pressure. favors formation .of N
(2) increase of H: in reaction gases favors: -
.. ‘formation of CH, becguse: of increasing  saturation, -

“créasing temperature favors formation of CH. and.Cs.;

(5)--catalyst -metals in the- order Fe, Co, Ni-favor in-

..(8)_ presence of CO: has no influence; (7) increase in

age of catalyst increases-the light-oil fraction yield.at

‘the expense of heavy oil.” As shown. above, the gas

used for the production’ of liquid fuel by. this Process:
" ‘consists essentially-of a mixture of 1 vol. of CO with %

.2 vol. of Hx' This gas can-be. prodaced in a nunibér o

Variations in productio
of this synthesis gas, dépending upon economic factors,

‘availability. of raw materials, and market for Jbyprod

" ucts are discussed. - The -iniportance of ‘complete re-:
*. - movgl of all forms of S is emphasized, ‘Consideration’is®
‘given to the most suitable catalysts—Fe; Co, and Ni—~

" and the physical form:in which they should be used.

" The flexibility of raw materials and wide variety.of

- " products. that this process permits-are pointed. out.

68." ARanDA, V. G.
vol. 1. No. 2,
1942, p. 837%. :

Brief discussion of German practice in the osida-

.- tion of Fischer gatseh(par‘n‘ﬂins.

" creasing saturation’ therefore lower ‘olefin content;

[Artificial Fats] - Ton, Madrid,”
1941, pp. 18-23; Chem. Abs., vol..36,
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B the Fe at 600°,

-8-10 million- gal. . per -yr.

molasses:as the. chief. raw
competition will arise from

© 72. ARMBRUSTER, M. H.

12 ‘

69. Arprzov, M. [Crystal Structure and Particle Size
of the Carhide Phase in Tempered Steel.] Doklady
Akad, Nauk S, 8. S. R., vol, 73, 1950, pp. 83-56;
Chem. Abs., vol. 45, 1951, p..3217. . . i
X-ray line widths were measured photometrically

for carbide residues from 1% C steels tempered at 50°

intervals from 100° to 700°. The calculated size and
shape of the carbide particles showed that in the
range 200°-350° the ¢ dimension of the carbide is only
about 10 lattice spacings and is about 1 as large as
the ¢ or b dimension. Growth in all dimensions oc-
curred ahove 350°, and the difference between ¢ and a
or b decreased. Some X-ray lines present above 400°
disappeared below this temperature. No lines were
present in the pattern of carbides from’ the steel tem-
pered at 150°. Even in steels tempered at low tem-
-peratures’ the .carbide phase, Fe,C, has the lattice of

FesC. The difference in diffraction patterns -between

Fe<C and FesC is, caused by the platelet form and the

small dimensions of Fe,C.  The change that oceurs in

the range 300°—100° is partly. caused by changes in
the interaction of the carbide and the solid solution,

70. Arpuzov, M., axp Kurnyuov. G. [State of Car-
bon in Tempered Steel.] Jour. Tech. Phys.
(U. 8. 8. R,), vol. 10, 1940, DD, 1093-1100; Chem.
Abs., vol. 35, 1941; p. 2456, - :

. Monoerystals of austenite (14% C) that, after tem-

pering, were in the process of transformation into the

regularly oriented martensite erystals were examined
by X-rays. There was found in samples tempered at
130°-300°, a phase produced by the decay of martensite
and the remaining austenite. This phase ‘represents
a carbide of Fe,-different from Fe,C. The lack of

" _-Sharpness of the interference picture indicates the high -~

“degrée of dispersion of the lm\'-temperature carbide

erystals:.. At 300°  the low-témperature ecarbide is

-transformed very_slowly. into Fe,C: this transforma-

.tion is much accelerated at 350°-380°, . - - .
ARGUE, G. H. Scc abs, 302, - 2 R

71. ARIES, R. S. Thé Changing Industrial  Alcohol

Picture. Chem, and Eng. News, vol. 25, 1947, Dp.
1792-1796; Petrol. Processing, vol. 2, 1947, p. 409,

... Two sources are expected to satisfy the major part - -

-0f .the ‘demand for industrial_ aléokol in ‘the -next
Adecade, which may
The 1st’ and most im-

portant source is that from C.EL, from’ petroleum as

the raw material, which even now is producing 70 mil-
plants in prospeet...

‘lion’ gal.-per yr. with many new
:The second source:is that by. synthesis from natural.
.&as, and 3 plants_.now are planned each to produce
as a byprodueét. Doubt is
expressed that the industry will depend again -upon
material, or that serious -
aleohol derived from waste
wood or sulfite liquors or from grain alcohol because ..
of the economic factors involved. Aleohol is now sell-.
ing at a high price ($0.80 or more per gal. compared
‘with préwar price of $0.20-$0.25), which will be main-'
‘tained only until more petrolenm alcohol plants can

come ‘into production.. Présent costs from C.H, are

.even-now - below “$0.15 per gal. at-:present. economic
levels, .0 "7 S T e

Solubility. of . Hydrogen . at
‘Nickel and Certain Steels

‘Low Pressure in’ Iron,
Jour. Am."Chem. Soc., vol. 65,-1943,

", at 400°-800°,

" ' Pp. 1048-1054; Chem. AL, vol; 37, 1943, p. 4283,

The solubility (s, in icromoles. per 100 gm.) of -
i Was measured over a range of pressure (p) from
0.001 to 1.5 mm. in carefully Dretreated ‘samples of
«-Fe (initially carbony] Fe), Ni, and certain steels
at 400°, 500°, 600° and at pressures up to 350 mm. in
.Theé results are reprodicible and’

3

- zation and hydroiormi_ng, and synthetic-rubber pro-

", 74. ARMSTRONG, E. F,,

: h 1 arise to over 200 million gal. per " -
" -¥r., chiefly- for ‘chemieal use. :

76, —.
+ . III - Hydrogenation . of. Acetaldehyde and the ‘De--

',,777.-:

_dts action than the oxide at higher temperatures but
CO+E:0=HCOOH;" (2) HCOOH~COQ.+H:, in pres-

e
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in all cases are in accord at each temperature, Within
the precision of the measurements, with the linear
relation s=ap’”. The
at all 3 temperatures are accurately reproduced b
the respective equations (T is absolute temperature) ;
log (s8/p'/*)=-—1454/T+1.946 and log ,(s/p’/’=—645/
“T41.732. A similar equation holds for each of the
several ‘steels, which fall into 3 groups, according g5
each is (1) ferritic with low alloy content, (2) fer.
ritic with high alloy content, (3) austenitie, The
solubility in the low alloy steels differs little from
that in pure Fe, but the small individual differenceg
for different compositions are quite reproducible. 4
method is presented of calculating the amount of
residual H, independent of any blank ‘measurement
to determine its effective volume (or effective pres-

sure), from a suitable plot of the actual measure- | -

wents; the result, so calculated, is identical with that
obtained through the use of a blank with, A in the
bresence of the sample. Comparison by extrapolation
of the new results with data in the literature shows g
" general ‘accord.’ particularly ‘at temperatures of G06°
and higher ; at lower temperatures the values obtained
" in this investigation are. because of their consistency
with the foregoing linear relations. believed to he of
' superior accuracy.! After. the Dretreatments, ‘Tepro-
“ducible equilibrium was obtaineq within a few .min,,
_except in the case of the 13%~Cr. steel in which the
- unreducible, barely visible, oxide film slowed down
therate. - : o . o

_78. ARMITAGE, G. B, Chemical Conversions of Lighter
.. Hydarocarbons. - Refiner and Nat. Gasoline Mfy., vol. -
20, 01941, Dp. 327-836; Chem. Abs,, vol. 36, 1942, p.
1472, 7 o B L - S
~ Detaile@ discussion of the cdinmiercial processes for'
“-eonverting” light: hydrocarbons into usable produects.
- The processes include catalytic-and ‘thermal polymeri--
.-zation ‘and alkylation, gas reversion; ‘isomerization,
" debydrogenation, Fischer-Tropsch srnthesis, aromati

"duction. 47 refs;

Catalytic Actions at Surfaces. I. Hydrogenation
of Nickel. -Proc. Roy.”Soc. (London), vgl. 96-A,
;. 1919, pp. 137-146; Chem. Abs., vol: 14, 1920, p. 142
75, - Study of ‘Catalrtic. Actions at -Surfaces. -
CIL "Transferencevdti Hydrogen ‘From" Saturated to -
Unsaturateéd Organic Compounds’in the Liquid State
- in Presence of Metallic . Nickel: Proe. Roy. Soc.
' (London}, vol. 96-4, 1919, pp. 322-329; Chem:; Abs.,
vol. 14, 1920, DD. 884-885. - . L Lo

Study of Catalytic Actions at Surfaces.
hydrogénation " of Ethyl Alcohol in Presence - of
Finely. Divided ‘Metals, - Proc. Roy. Soe. (London),
vol. 97-A, 1920, pp. 259-264; Chem.. Abs, vol. 14, -

©1820,p. 2430, e 0T T T U

-~ Catalytic Actions at Solid ‘Surfaces, IV, .

Interaction of Carbon Monoxide and Steam as ‘Con-

ditioned by Iron Oxide and by Copper. “"Proc. Roy..

.- Soe. ;(London),vvql.‘97—A,‘~1920,~—15p. 265-273; Chem.

Abs:, vol. 14, 1920, p. 2439. - . R

3 [Amount.of change CO+H.0=CO:+H: at temperd-

tures from 200° to 500° with Cu and Fe oxide catalyst’
is examined.. The former' is -much less .complete in- -

predominates over the range 200°-300°, though it never . .
‘effects more than 50-70% of the possible amount of

chemical . change.: The results - illustrate beautifully
the specific action of 2 9 .

decomposes HCOOH from 190° up, according to: (1)

T MR, e -
R R

weasurements -on Fe and Nj

AND HILDITCH, T. P. “Study of - i

of Unsaturated Fats in the Liquid State in Presence :

différent types of catalyst. Cn - . &

ce of Cu 'On the other hand, ‘the Fe oxide
eggies: is dependent on the temperature ranges at
’ %hich oxidation of CO and decomposition of st_ea:u
by Fe-or FeO occur rapidly: '._l‘ha't H.0 enters ugtt:
active association with Cu is indicated, .(1) by its
protective action on aldehyde by preferential adsorp-
tion at Cu surfaces; and (2) by its gctual part in a .
chemaction when associated with Ca.
78, . Study of Catalytic Actions at Surfaces.

nd. its Rearing on the Law of Mass Ag_non,'
gﬁ:c.ﬂRos’. Soe. (Longdon), vol. 98-A, 1920, pp. 27-10;
Chem. Abs;, vol. 14, 1920, p. 8182.
79. Study of Catalytic Actions at Surfaces.
VI, Surface Area and Specific Nature Aof a Cata-
"Irst—Two Independent Factors Controlling the I'{e-.
sultant Activity. Proe. Roy. Soe. (London), vol.

. pp. 188-189.
0. . Study
8':LYII. * Infiuence of Pressure on the Rate of Hyjdrot
‘genation” vf - Liguids in Presence:of .\xcl:e}. I :’r_n‘;':
Roy. Soc, (London), vol. 100-4, 1921, Pp. 240-252;
*Chem. Abs., vol. 16, 1922, p.-1348, - :
81. Study of Catalytic Actions at Surfaces.
:geu'H\'dru"euntion of Thenol. Proe. Roy. Soce.~
“(London): vol. 102-4, 1922, pp. 21-27;"Chen, Abs..
vol. 17, 1923, p. 233. . .
© 82—~ Study of Catalytic Actions at Surfaces.
IX. Action of Copper in Promoting the Activity of
. Nickel Catalyst, Proc. Roy..Soe, (London), vol.

1 233-234.
83, — -
faces. . ; C oxide
". and Hydrogen as Conditioned by Nickel at Relatively
7 “Low Temperatures. i 2
“‘ame.’ Proc. Roy. Soc. (London), vol.-1034,-1928, pp.
' 25-34;'Chem. Abs., vol. 17, 1923, p. 2220. ‘ e
The action between CO and H. in the Dresence of° Ny«
or a similar catalyst at temperatures below §00 is
mainly  2C0--2H.=CQ.+CH.. - The reaction

Study. of Catal¥tic Actions at Solid Sux-

- causes the formation. .of . CH,CO--3H.=CH.+H:0.

Ni. - By this method the large amount of CO in munic~

at low temperatures,
84, - o ¢

X1 Action of Alumina:and- Other Oxidés in Pro-
."" " moting the Activity of Ni Catalyst.

- vol.-17,'1923, p.-3443. ) R,
855 . "Study of Catalytic Actions at Surfacesy

‘cles: of a .Catalyst “Which Participate in Chemical

Change. - Proe. Roy, Soe. (London), vol: 108-A,

- pp 111-120; Chem, Abs., vol. 19, 1925, p. 2443.
86, .

gendtion, ' With Particular Referemce to Certain

vol. 108-A, 1925, pp. 121-131; Ghem."Abs.,qu}. 19,
- 1925, pp. 3054-3035. L -

- Velopment of the Technical 'App}icntjons of Hmm-
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V. Rate of Change Conditioned by a Nickel Cata-

99-A, 1921, pp. 490—495; Chew. Abs., vol. 16, 1822. -

of Catalytic. Actions at_ Surfaces. -

Action of - Sodium Caibonate in Promating .

102-A, 1922, pp. 27—32; Chem, ‘Abs., ".Ol"f 17,-1923; pp. .

X. " The Interaction .of Carbon Monoxide - subcarbide-of Fe existing tothe extent of about 25% in
X. . The Interaction .of Ca Monoy .

APractical Synthesis of Meth- -

is
considered to go.in 2 stages; (1) CO +4 H:0 = CO::
W Ha (2) the”aHz so formed'with that already present. .

- No'evidence was found for the intermediate formation. -
: of CH:Q or MeOH. CO is quite sdctive alsz;il:mq t%xﬁ- :
[ ¢ ‘at: rature. than with, ata,. .
Ny e mathed fie Javes anomn . pared for a nwmber of C-blacks and activated char-
-, ipal gas supples may be reduced and the, content 'off,/
" CH¢ inereased. Pure CH. ‘mar'l atlso be pl'e(})q;eegqclz)y
ing water gas over-Ni several times, removing 2, . ! Th y ! ] o
gfgi%i:g;?eﬁ@ time, and fractionating the product " eqted that all the samples examined were composed of
Study of Catalytic "Actions at Surfaces. it W hid gmeclic shrtices of about 200K,
Proe. Roy. Soe. © .- activated charcoal iwas faqund:to be about equal to the ..
(London), vol.103-A, 1923, pp. 586-597; _ClAlem‘.b'_Abs’.”, .

< XII “Some Observations Relative to: Those Parti- - process makes these surfaces available to external-

1925, .-...-adsgorbate. . - -
e

- Study of: Catalytic Action‘s‘f’a@ Surfaces. .
Sy Some Factors Controlling Selective Hydro-- <. 7116, 1925, p. 897; Chem, Abs,, vol. 20, 1926, p 2781
Terpene Derivatives. Proc. -Roy. Soc. (London), - .

877 AmMiTRORG, “E. F., AND WIiLLiams, K. A [De-

13

zenation.] Chim. ef ind., vol. 42, 1939, pp. 234-242.
Chem. and Ind., vol. 59, 1940, pp. 3-9; Chem. Age,

vol. 41, 1939, pp. 271-272, 2835288, ) o
Discusses hydrogenation of fats, ‘tl.xe. Fischgr an
synthetic-oil proce;ses, and the ‘poss:b}lxty of du-e_ctly
lfydrogenating coal under pressure with M. obtained

by the Lurgi process. .
87a. Arvorn, J. H. Synthesis of Liquid Fuels From |
Natural Gas. Advances Chem. Ser. No, 35, 1901, . ‘
120-137; Chem. Abs., vol. 45. 1931, p. 10,5538, i |
.In developing a commercial process to produce Haui 1
fuels from gnt;ral gas, reliable Iarge-scale 'teehmques
were evolved for producing O. and synthesis gas. C[“o
convert synthesis gis to hydrocarbox':s the use of Fe |
catalysts in a fluidized bed was required ; the method ) ‘
|
|

if preparation of the catalyst proved to be much less
?xfnl:ostl:mt than the conditions og its envirenment
during synthesis. The resnltm{t 1.nteg.1's.ted process
{(Hydrocol process) is striking in its smmlir.:lt_v and, ‘
from the indieated supply of gas, can contn’hute‘ap
appreciable fraction of -American liquid-fuel require- -
ments along with large guantities pf oxygenated ali-
phatic chemieals. ' By utilizing still ore recent de-
velopments, huge -amounts of C:H:-mayx be (wbt;xme;d.
88. AmNOLD. J. O. AND REap. A. ‘A. Conditions in
-+ Which: Carbon Exists in Steel. Proc. Chem. S_oc..
1894, pp. 105~106 : Jour. Soc. Chem. Ind., 1894.-1). 740.
Existence is confirmed of a carbide of Fe having the
" formmla Fe:C. The normal carbide ems;g in -2 dgf-
ferent forms identical in chemical coinposition—a dif-
fuged carbide . consisting ‘of  granules or very small
plates and a erystalline carbide-arranged as plates and
congisting of pure.Fe,C. The % of total C obtaine.d
"‘as carbide is greater in hard than in sqft steels. This
loss "is due to the. presence of a readily decomposed

mild steel and capable’of ‘existing to the same amount - )
Ajll‘l cold, bard steel after the latter has been 1}e§|te(1 Vfor»_

-sometime, at a white heat. R N T )
-89, - Chentical Relations of Carbon and Ironm.:. ..
- Jour. Chiem, Soc., vol. 63; 1895, p. 788. . .-
©7 0 ApxoLp, M. R. “Sec abs.99. - - T
.80, ArweLt, J. C. Axp Banss, W. M. Compm-ison. of '

the X-Ray Diffraction -and Nitrogen Adsorption. . |

. Surface Areas-of Carbon-:Blacks and Charcoals.; .
" Canadian Jour. Research; vol, 26, sec. A, 1945, pp.’ .

Surface areas, as determinéd from X-ray diffraction.

.and- low-temperature” N 'adsorption data, were com- .

‘.

‘coals, Comparative-data.were obtained also on. sam-".. -
"ples of charconl at variots stages of activation and -
‘after caleination. | The X-ray diffraction data indi-.

11, graphite-like crystallites of the same ordef of
xszgzn’it;de? which had specifie surfaces’of abont 2,500- - =

X-ray surface. It is Suggested that the crystallite
. surface represents the potential-adsorption -surface o:

a carbonaceous material ; and, providing that _cr,v_sf.al
" growth ddes not occur during-activation, the activation:

Ascne, W. “Sec abs. 1610, - < U7l
" 91,-Asmworte, J. R.. Simple - Characteristic- Rela-
) 3 :'ltionships ‘An’:ong the Ferromagnetics. Nature, vol.

f the critical temperature (6° abs.) to the
mfx?g?m(l) intensity of magnetization (I.) _gqr, Fe, Co, "
“ Ni, and magnetite is, respectively, 0.58, 0.95, 1.19, a‘ﬂi
T.1.83, 0r-2 x §/27,°3.x 8/27, 4. x 8/27, and ‘6;,1 8 2. .
- Heusler’s alloy fits this scale, the ratio 6 I, being 1.50
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or § x 8/27. The 2 to 6 are exactly integral within
the accuracy with which ¢ and I, are known, The
ration of I, for Fe.to Ir for Ni, and- that of the values
for Co and magnetite, are both 3.3, the respective ratios
of the critical femperatures being 1.60 and 1.67.

92. Asxew, H. 0. Report on Fischer-Tropsch Process.:

New Zealand Dept. Sci. Ind. Research, Bull, 6, 1928,
28 pp. .

Excellent review of development work up fo and
including 1927. Special emphasis is placed on the
work of Patart. Discussion includes the thermody-
namics and the mechanism of the reactions, reduction
of CO at atmospheric and high pressures with con-

sideration of the catalysts employed, analysis of the.

products obtained, together with data on plant and
raw-material requirements and costs. Annotated
bibliography of 51 refs.

93. ‘Arwerr, H. V. Koppers Powdered-Coal Gasifica-
tior;i Process. FIAT Final Rept. 1303, 1947, 51 pp.,
16 figs. : L. :

Esperimental work on the gasification of powdered:

coal was conducted from 1938 to 1944, The first unit’

was set up at Brabag-Schwarzheide in 1938 and subse-

quent units at Rheinpreussen Shaft IV near Homberg.

In gll cases the reactor was a horizontal drwin with
powdered coal introduced at.one or-both ends; and the
gasifying agent (air or 0. mixed with steam) was
introduced at spaced points along the length of the

drum so as to insure turbulent fiow of the dust between.

inlet and outlet. Preheating of the gasifying medium

to about 1,200° was found to be essential, and Cowper

. - “stoves were used for this purpose.  Operation was at
L -atmospheric pressure. By’ this wmethod'a ‘Very-rapi@.

iznition of the coal dust took place and a temperature -

of more thap-2,000° was -obtained..  This accelerated
the gasification process so that the. coal was gasified
‘to the extent of about 93%: . The final Rheinpreussen
unit was estimated to have a capacity of 10 tons of
' coal per day, but it never operated sucecessfully because
of excessive cooling by the water jacket. Previous:

units were somewhat smailer, and no runs longer than -

~5 or @ br. had been made. ' No-commercial units were .
huilt, but several proposals were made on the basis

‘»n’pro,duétion per kg of coal. No original experimental -
records Were‘available to support the claims made for -
-the process. i . - B

.94, - . Gimz Pbﬁdex‘ed-doﬁi Gasification ‘Proc::
) gs_s.légFIAT;Fipal Rept- 1304, 1947, 53- pp.;- BB

Cogperative - experinﬁental Work; on',_ﬁowdexjed-coal»
gasification” was conducted - by Demag, Bergbau,
. Verein, and Ruhrgas during 1940-43. The design of

. the-plant was based largely on-theoretical considera- '

- tions. developed by Dr. W. Gumz. The plant com-

‘prised 2 vertical :reaction ‘chambers, each having an -

inside diameter of 1.2 m. and & height of approximately
--14 m. The mixture. of powdered coal and gasifying.
- ‘agent was passed upward through the 1st chamber
....’and down through the 2d. , Most runs were made with
- air-steam mixtures as-the gasifying agent. A few -
. runs were mdde with air enriched. with Q. but none’

of the gasifying agent was used, maximum 600°, and,

<A single unit with ‘minor ‘modifications was. used
- - throughout ' the program, and trouble’ always was -

.experienced owing to accumulation of slag in the first -

- reactor.. The process was not.regarded as ready for

- commercial use. R - :
- 85, ————. The- Schimalfeldt -Process - for. Making'
Synthesis Gas From Methane. - FIAT Final Rept.
1305, 1947, 23 pp.; PB 85,164, ~ 7 .- y
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. ¥ " Describes plant and process - of manufacture.  Lu-

- 97

" -CIOS Rept. XXV-6, XXVI-S0; TOM Rept. S, TOM
... Reel 196;-TAC Rept. SuMC-2; PB 367.412. -

‘of about 0.5 m." Oz consumption and 2. synthesis-gas * . tyre of water gas treated catalytically to increase the-
. -Hi:CO. ratio,” and coke-oven gas cracked in the
- presence-of Steam. It was purified by passing-it-over’ }

-and Na:CO..~ ‘Special attention:was paid to the com--
- position of all eatalysts used at this-plant, analyses
C-Dbeing :cliecked with  information obtained from. .tbe
~Rubrchemie : A.-G.
« record.books and data-sheets.to show: plant perform--
-. ance at different stages of the process.: The effect of
-catalyst regeneration is discussed; and an account is
- given of methods, production figures, distribution of
~products! to_ associated ' companies, manufacture and’
. distribution -of synthetic Diesel fuel, and recovery of "3
“hard paraffin wax. .An outline of the research pro- i
~.gram is pieced - together from : miseellaneous - docu-”
-ments and. reproduced. . Gives list of abstracts of
' patent applications filed-up toJuly 1989 by the various®
] *.-companies collaborating in the Fischer-Tropsch process.
‘with air replaced by O - Only moderate preheating - ' 98.  ATWeLL, H. V., POWELL, A. R., AND' SToRCH, H. H.
" . United States Government Technical Oil. Mission
: :Fischer-Tropsch Report:1. TOM Rept. 5, July 1945,

"‘conversion of C.was relatively incomplete in' all runs. .-
:the information-contained is copied directly from.the
-~ and British-investigators from personal interrogation

‘.man- documents.. Issue of a supplementary report is

Translation of a decument by H. Schmalfeldt jp
1947, describing work dome in the plant of Kt-ekners
werke A.-G., Castrop-Rauxel, on the production of
synthesis gas from CHccontaining gases by nons! -
catalytic reaction with steam and .. 1In a pilot plant:
built in 1931, coke-oven gas was converted under a
Dressure of 23-24 atm. abs. with air enriclled to -
33% 0.. CH, in the exit gas was less than 1%, ang .
formation of soot was observed. The maintenance PY
the refractory lining proved quite diffienlt. A larger
plant started in 1988 could not be operiited until 1641
because of difficulties in geiting materials, barticularly .
refractory brick. Results were not entirely satisfac-
tory because of inadequate heat recovery and lack of
facilities for purging unreacted gas between cycles,
Fischer-Lropseh residue gas and coke-oven gas were
converted at a pressure of 89 atm. abs. with an O,
consumption 80-40% above theoretical and only slight
formation of soot. The process can be recommended

“for large-seale commercial nse. O: consumption per
m.® of converted CH, will range 0.55-0.65 m.* O: depend-
ing on conditions and quality of the plant. At pres.
sures-of 20 atms.-and above, C formation is more or
less completely avoided. If the apparatus is suitably
-constructed conversions of 90-95% can be obtained.
Lo . ' Sec abs, 451, 452, 453, -
96, ATWELL, H. V., AxD ScHROEDER, W. C, Synthetic

“  Lubricating-Oil- Plant,’ Rheinpreussen,. Homberg, - .
- CIOS-XXTV-9, 1045, 17 1ip.; TOM Reel 196; PB 983,

Dricating-oil -synthesis consists broadly in chlorinating
a - Fischer-Tropsch- middle oil; - reacting this with
-naphthalene-in the presence of Al chloride as catalyst,
separating the sludge, neutralizing, and fractionally.
distilling the -lube-oil product.. Includes photographs.

. - Steinkohlen-Bergwerk’ Rheinpreussen,
Moers-Meerbeck. British Coal Utilization and Re-
search Assoc., Monthly Bull,, vol. 10. 1946, abs. 1045

Detailed account of tlie operation of a Lirge Fischer-
[Tropsch.plant from 1939 until Octeber 1944, 'Lhe lay-
cont of the plant is described. Includes plans and
photographs, The synthesis gas -consisted of a mix-.

Luxmasse and a catalyst consisting largely of -Fe:Os

Bxtracts have been made from

‘gg 51%; -ng Rept~ HSnI\?(CT-I; P§ ngt‘?%lt :{945,;‘

This is a preliminary summary report, and much of
preliminary- CIOS reports prepared by United States ?;7:’
of German industrial officials or from captured Ger-

-~ from the chamber containing the bed completely”free

janned when the final CIOS reports are completed and

?‘-bw all pertinent German documents have been e:Vv

gmined and studied. A list of 17 CIOS reports ve-

dewed is attached. The report includes synthesis-
s manufacture; detailed information with flow
sheets on the preparation, reduction, reworking, and

regeneration of Co catalysts and the manner of con- .

dubcting the srnthesis operation at Hoesch Renzin,

gterkrade-Holten, . Moers-ﬁ\leerbegk_. and Cz}strop-

Rauxel; the gas-recycle  operation of XLurgi and

Ruhrehemie; . the . products and bnn_'uducts frmrf

Fischer-Tropsch operations; the experimental worl:

with sintered. precipitated, and ﬁus_edl Fe catal.vsts by

the L. G. Farbenindustrie A.-G., Kaiser-Wilhelm In-
stitut, and- Rubrchemie A.-G.; the Ru catal'yst;‘ tl.le
jsoparafiin synthesis; and synthesis of aromatic hydro-
carbons at the Kaiser-Willielm Institut.

Arwoob, X. Sec abs. 2804. :

89, Arwoon, K., Arxorp, M. R., AND ArpeL, B, G.
Water-Gas Shift Reaction. Effect 0f Préssure on:
Rate- Over an Iron v()xide-Chromium QOxide Catalyst.
Tnd. Eng. Chem., vol. 42, 1950, pp.-1600-1602; Chem:
Abs,, vol. 44, 1930, p. 9137, .

Influence of pressure on the rate 'of ‘the water-’

eas shift reaction over a commercial Fe -oxide-Cr -

oxide catalyst was studied in the pressure range 1-30
atm, at 346° and 404°. The activity of the catalyst

' approximately- Goubled as the "pressure. was raised

to 10 atm.-and increased only slightly as the pressure

was increased further. - Plots of catalyst activity ver--

sus pressure gave curves similar in shape to Langmuir
‘isotherms. - D S : : -

100. Aunas,. F. G. .Continvous.Diy Process for the .
Removal of Hydrogen Sulfide Frow Industrial Gases: -
“ Coke and 'Gas; ~vol:-13, 1951, -np.

Abs., vol. 46, 1952, 1).‘,‘11,638.’ :
This is a new process, in the pilot-
mova "H=S ‘from industrial gases.

plant stage of re-
According {0

- the following ' reaction; 2H.S+S0.=22H.0+438, H:S

-is renioved by adding SO: in small excess of the above
reaction and passing the mixture’ through a bed of
alumina at :60°-90° at such a rate .that it emerges

of H.S... The spent alumina is continuously withdrawn

-from the bottomn of the reaction chamber for regenéra--
. tive. treatment, - while, regenerated material is: con-
* tinvously @dded. -at the top. Regeneration -of. speit

alumina consists of heating.at 500°.by passing hot
vessel, .. The process can be readily adapted for simul-

alumina in the purifier and can be recovered by heat-

led approximate evaluation. of ,gost's_is ‘given.

Chim:. et ind., vol. 18,.1925,.pp. 18619 ennstoff-
Chem., vol. 6, 1925, p. 244; Fuel, vol. 3, 1926,

1 777 Chem, Abs.,gvol.; 19, 1925, p. 1487 .7 © -
The,;reSults'obtuined and ‘conclusions ‘drawn .

med: by.work. carried out by the Société.Nationale

de Recherches sur le Traitement des Combustibles, and . -

teresting results were obtained. by:using suboxides
28 catalyzers. These -are defined as oxides that' can:
0t be isolated as such because -they oxidize spo

YO, U,0;, Pb:0, BiO, ete. They must be prepared

gher oxide in the presence of a secondary catalyzer

O S . _LITERATURE ABSTRACTS

. eatalysts.. h )
- adversely by thé presence of other .metallic oxides.
" TYields are roughly proportional to the square of

229-234; Chem. _°

which Zn0 is the basis) ; yields of MeOH are expressed :
'f.Iiu‘ gm.‘ per 1. of catalyst vol. per hr. It was found

ases through the bed of alumina in the regenerating . e Fthe salid took place owing fo the deposition )
- - of 'C compounds of iigh.molecular weight. The rapid--

theous recovery of CiHly, which s absorbed on the .. 'ity of ‘fouling is a function of the partial pressure of.

/ing t0 140° in a steam-coil-Beated chamber. This-CoHs " <
. recovery required the introduction of a desorption ves- )
o letween the purifier and the, regenerator, A de‘-“‘v .. such- a proportion, in fact, gives the optiinum yields of~:
A - . : . : ""MeOH. When ZnO and Cu catalysts  are heated in
101, AuprperT, E. [Manufacture.of Synthetic Liquid - . :
. Fuels From Mixtures of Carbon ‘and - Hydrogen.]

|
|
]
j
|
|
|
y - .-although they accelerate thé-rate at which prolonged” -
scher. and Tropsch in*the preparation of . Synthol ::- heating reduces the activity. Al and . Ce oxides, on
(see abs, 1014 and 1015) have in the Inain been .con- . ‘

tan 5 .0, , MoQ," " :
eously in air, for example,” Cr0, V:0, VO, No - e 700 catalysts.

lirectly in the.catalyst chiimber by reduction of a.

l 15

consisting of a reduced metal, which must be either
inert toward CO (for example Cu) or easily elimi-
nated after reductiom of the principal catalyzer {(for
example, Ni, removed as Ni carbonyl at 60°-S0°).
When a 2 : 1 mixture of H: and CO under a pressure |
of 200 atm. is passed over the eatalyzer there is no i
reaction below 223°; between 225° and 275°-300° (the
upper limit depending on the nature of the cﬂt_al,vzer')
practically pare MeOH is formed in 8-1017_?;- yield ac-
cording fo CO-+2H==3eOH, not over 2% CO: ac-
cording to CO~+H:0=CO0:4-H. and traces of CH.:
above 300° H:0, CH., MeOH and other organie com-
pounds are formed. 7
102. . - [Methanel. ~ Its Synthesis.] - Tech.
moderne, vol. 20, 1928, pp. 861-866; Chem. Abs., vol.
23, 1929, p. 1385, . ) o i
The catalysts in use are Cu0Q and Zr0. CuO js the - ‘
more active but is easily affected by the formation on ;
its surface of substances of higher molecular weight.
_To prevent this, H. is increased to CO--5He. A long
exposure to higli temperature decreases the activity of
The activity is also affected favorably or

the "pressure. ' ZnQ Tequires higher pressures than
CuO. . Maximum yields are obtained when the mixture

Cof gases is equa!l to CO--2H. Since MeUH ix an

intermediate produck, greater yields of MeOH. to the. .
exclusion of -other mroducts, are obtained when the

‘speed of the gases through the eatalyst chamber is in- ‘
crensed.  Secondary reactions-are 'increased. with . ¢
_higher temperature. CuQ permits the use of lower ' \

temperature. Both oxides are subject to poisoning.
"103..

[Synthesis- of Methyl Aleokol:] ~Chim. - -
et ind;, vol. 20, 1628, pp. 1015-1022; British Chem.
Abx.; 71929, B, p. 162, D
Résumé of the work carried out on tlié synthesis = |
of MeOH. from-CO and . under high pressure and’

“Pittsburgh, 1928, The- conditions throughou_t' the ~
~experiment were: Pressure.150 atm., rate of circula-
tion of gases over catalysts 5,000 cu.m. (. t.p.) per -

|
|
“reported at the-2d-Conference on Bituminous -Coal,. . - ‘

m.® of catalyst volume, and gas mixtures containing, H: |

and CO in the ratie 5 : 1 (with catalysts having Cu
" as the chief constitment) and 2.: 1 (with those of. .

. that,-in.addition to the physical changes that occur--.

. 4in a catalyst as a result of-prolonged use even with-*

carefully purified gases,.in the case of Cu catalysts a’.

CO in .the gas; and it is reduced to an unimportant.

' ".value when the proportion does not exceed 4. ~ZnQ: -

‘catalysts do not fould with gases containing 38% CO3

H. at 550° for a nwmber of hrs., each suffers: a loss
of activity, that of the ZnO catalyst being the greater..
The activity of 2 Cu catalyst is completely removed by
the addition of small amounts.of,the oxides of Sn and,
.. Bi; those of B; Ti, and V-have no_immediate  effect;.

_the other ‘hand, increase’ the activity. - Thie addition™:
of Be and Cr oxides to a Zn oxide catalyst increases
the activity, -the -presence-of ‘W oxide affects it ad-

versely, while U oxide is without effect. ' The yields i

", ‘of MeOH 'obtained with each catalyst under the con- - .~

ditions specified above at temperatures chjresponding
to the optimum amounts are.compared in the cases
With Cn at temperatures
not exceeding 275°, the yield was 1,100-1,150 gm. and
with Zn oxide at 375°, 300-325 zm. ' The effect of the

e b e i
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pressure (p in atmosphere) on the yi .
Cu_catalyst is represen the yield. R, for a inert constituents to ¢ B
2.10:;(?‘, and for ano by tliiozféﬁ;:)’xin%%;eg t%‘é 11.:; ' I:I):lllll‘ed the wet way areh\?e:sevas(ixtézgpfiﬁ'e tf)}%t:e]glftstpre.; V
W over a ZnO catalyst is increased 5 e injury produced thereby d g
o O L 210 catalyst 1 reased 5,000-10.000,-  eal compositi ¥ depends upon the chem;
3 ¥ 57 10,000-20,000 by 35 | fomposition. The best catalysts

Small amounts of S pr,esenu i v 35%. gxides. A s e suttabte o2
2 t as CS. or thiophen i S. s promoter for ZnQ, Cr.0: i i n

otherwise pure gas mixtu Py for Cu a lax; ives are avallable. &

1] ison the Cu b ] rge number of additives a i nd
without effect on the actir?t > u but are activity with Cu-containi a0,  The:
Bitheut effect on the activity of the ZnO catalrsts.  atm. is ontaining catalysts at 300° and 100:

S tion, which produces M - is about 8-fold greater than with Cu- :
o mumber of ad . . MeOH and with vty u-free catalys
{grmation of H:%feégﬁ‘og;({’cg‘;; “lg‘;‘gn:eiuli 1(111 the With lCu-?:e]eeacsthe;(I’ggt]sriﬁesntgzy ttm;ard overheaént;’

e relative Tates of the main 4. By study of least, 400° XS perature must be at |
ot & side reacti 7 00° and the pressure 400 atm. t fai at .
is shown that the useful conv ol etions. 1t space-time yield. Th o eatayate e

1 s . : : rield. Cu-containi ¥ .
greater with a Cu catalyst the“lfm of CO is much a thorough purifi t'e ing catalysts require
of ZnO. In deciding the an is the case with 1 ounds, p purifeation (& the raw gas from S e

: relative value of 5 pounds, particularly COS. E R i o

£ypes of catalyst, the ?) oo v.xe of the 2 vantag py v ven with this, the

s alyst, Tields from Zno h ntage is with them since th el
<considered  in conjunction I\\"tl ave tobe per Lg. of MeOH o s e e o
indifference to small traces ofl i the .robustness and only 10-12 ¢OH and down to 125 me. S per m. Y

: . s s i 3 2 times.. Ext: e i -8

¥ields from Cu catalysts hav poisons, while the extra : cen Teme cire ‘1s Decessa i
tal; ave to be offs ; preparing the catal¥sts. ipitation Bty -
much greater sensitiveness to poisoni(;n?.et against the - such as concentmtiolf:yztfs the’l;lgelz“grecxmt.,mon factors,
104. - Srothesis of Meth¥]l Alcot o .. Drecipitation- temperature, ete :::é]ekgess of alkall, -
nat. Conf. Bituminous Coal, 2d é ohol. Proc, Inter~ ACHVity. The volune shirinkage %lléinf ’tll?ﬁ“ence tre 4
o 508559, ¢ Coal, 2d Conf., vol. 2, 1925,  amounting after 600 hr. to 60%%, could beeroegf]rc.:go?, '
' ‘ ) 60%; o

, : : 209 by iou
DD . taleste (G ) 7 e by means of previous compressi
heat on cafalysts. promoters nd.Zn oxides), action of . 107, [Obtaining Li i onan
Dosition of the gas, and rate\(;f A et of Dressure. com- from Technical Gases 'i A S s Cempotnda.
D e B ow and parasitic.reac- 1933, b, TST—SG!):\R\e'\' '_ixl;(lll ; E?};;busltl e T
sed, , 2 PD- ; . . Mminére 307, 3
. DD TG4, 69388, 501-505 Chem. Zenisalb, 1636,
, b. 978; Chem. ‘Abs,, vol. 26, 1934, p. 462.
Thermodynamic conditions for: - o
- ‘ ’ yng s for the hydrogenation of'
. Sgﬁ%;s'zf.g{“i“;bglof’?;% %9 1;._- D3:2.‘23; Ann. combust, «_‘I%guilti%rigﬂf‘ér %I'?:id %Ig;,‘rz_md‘ o are§ disc:losI;e?if;. :
- 1650, pp. 4505, 5718., . 239-272; Cl!exuﬁ Abs,, vol. 24, mation of NeOH from C(;l 'Ilgd nﬁe :se :(lll:l:gt Tl])e -
" An address describing e siderea T T LA
synthesis of gizggirﬁﬂﬁl:osrgciz%meg out unf the " 108, i [Piinés] . o -Thermrl Decompost
R?‘-‘l}erchessur'-le Traifement des Combl at‘mm}l? de . and Hvd;-o () :llltl'lcuﬂe& o Th.erma'l' e mpndition
prising laboratory- experiments, ;exnicoxulxl:(telll:ili%f Sork © combust: ]iguildeion‘ ()(}‘f \,0"5:)“““3 D 565-60_Ghenm
p 10 ¢ v s, se . 3. = S, - VOL o O 065 5
;);11 ggz x(ieex;x;gat;gg (:’f thetres111ts, and their alnﬁié-‘lvt(i)clzh ;Abs;, vol. 25, 1934” p. 463 % o SO Ghe
the. ‘ the xe a appliciti : ' =0y A 63. . .
unit yow under coyzllstruczlti:)ln.o “ the @-ton, commercial

108, [Synthesis of Methanol.] Anh. (-oinimst

105. . [Srnthetic Ma :
— 3 tic Manufacture of M
?(:xzferenc‘e&rapports sur les combllstiblee?)ansl)é‘c:l
chécoslovaque soe. chim. ind., vol. 24, 1930, pr "’7—41:
L 2741

. c\;cli!il: i::-'tligiﬂ_eglglskwiﬁ)\ ]i)rimary réactions of 1ixii'aﬁiﬁs,.
velic hydr s, ‘hydroaromatics, olefins, and a
matics, with superimposed 1jeactio’ns .and' catal\'-ticn

liquides, vol. 6, 1931 = o racki
. 1 vol. 6, 1931, pp. 655-709; Brennst cracking. - Berthelot” -

. vol. 13, 193 - 02-93; C ’ stoff-Chem. ing, - Berthelot’s hydrogenation method and.
D 1235: p e J3. Chent. Abs,, vol. 26, 1932, ' c??sgitslf;és‘(llsco‘?r’es and their. applications are. also .
Commercial synthesis- of MeOH, paiticlarly with ] e AR

al 3 sis- of MeOH, parti RPN R -
; paiticularly rwith 109 —. [Mechanisin’ 6f the Oxidation of Met

regard to the heat .of reaction, :

: ’ ac the use of press R
N }&\g Eﬁx:rﬁ@%:res‘apq the iﬁﬁuence of ?ﬁ:iﬁ:iz\ﬁg L
e lzv. .O ratio’and the temperature upoh"tile'

- hee rg t’xgd;eactnon, is discussed. The economy of
: tiong ]caeess_d epends upon the ‘extent of the side Teac:’
i tilev as&det;ngé:as;&,% ut.{xtg coufsumption of synthesis

I Y add to the culties of converter regula
‘gix;g(;e;he% hgn_e rise to,excessi,\'e,.tempe1?:1et21:‘x]§tiioli1 )
Gronses. eydare of 2 types: A primary, in which'
Whieh fhe réaction’ products wnderse. fusthos eosion
o actie ‘odl undergo furth ver-
- ;‘(s)iggﬁi'l‘(l;ec r())r_x;x;g:::_xgto(_tj}?g Hlf e.\('iem};liﬁed in ef%x-?x?::izl v
- (2C 2H:=CO0: i-+61keal.).
g/:gh-éé/ is that 'po_rthn converted intg 'Cg?ixg?l?tégt B
2 tha vc;)nyerped into MeOH) is independent of the -
spac ofetggxtgaé)atigs(gepegdshon the chemieal ‘coii’xim‘si‘E
. tion of yst and-the operating - temy )
‘:é;ésgflfﬁ.ten{mmture_‘ of about 100° inzrensegetrlleguggl =
oty e i paror iR 8 QU enfalvl about -
{ -Cr catalyst about fourfoid. Cei-
E%g;enggzu:::cé% ng;eati‘:;l{psx& agginst‘ the g:cgi%ncg eorf
1 actio) offered. - Formati “high-
rgglﬂgro;ugfﬁgﬁcf gag,‘be curtailed bV»a(‘)'%igifngltal?e i
‘presence ¢ nd by correctly choosin :
‘(:)e(!)l tﬁttli%n E[g:e MeOH must bé removed befofe tilt‘lée c:EoI;:
centration ecomes too great. Ch, formation and.
apernea th% mEst be opposed by, the efficient removal .
“heat fh ough 4 cooling system or by addition of

_ane.] “Compt. rend., vol, 216, 1943 = g
451 Chem, Abs., yol. 35, 1941, p. 5357, 348-850, 40-

- --Mechanism and. the kinetics: of ‘eaction. t
: . s of the-rea
i 5‘3?“‘* Detween CH, and O: at temperatt?r:sflggbt"l—lﬁﬁg"
B ge.s‘tu(hed by use of quartz or Pyrex-tubés. Reac
S s S0, 0L e HCBO ) e
> formed are small,” sometimesty;
ng:ﬁtgféthe.lnttex:. Even under. equal condi(t)?(])gslllgl?:ﬁ'-
. the dmffl;letimes vary considerably and depend upons
the din §<‘3‘Vgr of the tube and the-state of its inneri:
the inn.ext‘51:§'1;ntg l:)%r‘tfhtilégei(s)f X mn:i nside Glameter; 3
- : ST whicl covered ‘with a NaCl 0
5‘?&' ;atyggb the Teaction isotherm remains éoxllqstgnt]y ;
o WithoN ‘with a-mixture of-1 inolecule: CH, and 2
. tl;e‘react' aCl-lined’ quartz tubes of greater diameter
the Leac ;;)& t):]:gg i!;;enﬁiesele:a_teggto such. an’ extent that
he gas = : 5-at-550° or-higher. . With.un-
:_’1':1'1;51 ggart‘z tubes, the reaction may b“gcome :gillte};atpn
oS thznfl'f the diameter of the tube is 10 mm. -T¢
study 1 cHxansfor:ngtion» isotherm further, the oxida’
tior mi\'tur‘ at 300°-700° was accomplished by passing;
e t\fbe fe at atmospheric pressure throizgh a ring-
ke b, I;gned by inserting -1 .quartz -tube wwithin
smother 4 mm. wider. “The latter was coated on its:ii¥
Lomer 'suchnce, the former: on -its outer, | with NaCL % 3
it et han apparatus CH, and-O: react at all tem”%
perature Coetween 300°-"and 700° with -formation of
. H:0; €0, CO:, H and (1).. The amounts of H: and (1) i

are very small; the amount of CO: increases with the - -
duration of heating, whereas the amount of CO in-
creases to a maximum and then decreases. The ratic
of consumption of CH, : O-isabout 1 :2as long as the
heating time is short and the temperature Jow. Based
upon the CH, consumption, the yeaction - follows. the
1aw of Arrhenius, and the heat of activation is about
40,000 cal.; based upon the O: consumption, it does
not follow this law, and the activation heat is 40,000
cal.-at 650° or higher and 50,000 cal. at 623°. The
yesults indicate that under the conditions used, the
reaction is heterogeneons and that its course is in-
fluenced by the state of the surface of the reaction
tube. :

110. AvpipERT, E.. AND RAIXEAY, ‘A. {Study of the
Mixtures of Carbon-

setion of Iron Catalyzers on 0
Monoxide and Hydrogen.] Rev. ind. min., 1928, No.

liquides. vol. 3, 1928,
21, 1929, pp. 880-
5407 Chem. Abs.,

182, pp. 286314 Ann. combust.
pp. 367428, ind. Eng. Chem,, vol.
~ . British Chem. Abs.. 1929, B, ».
2004, 3620, H09L. } )
action on mixtures of

8
vol. 23, 1929, pp.
‘Fe, Ni, and Co exerta catalytic

" €O and He and this study was to
metals when in contact with gaseous nixtures would -
give. liqui(l-oxjgnnic products. A study - was made of °
different mixtures with a hydrated Fe:0s base consist-
ing of 98 parts anhydrous ¥e:0s and 2 paris-of the fol-
Jowing: Na:COs, Li:Cls €aC0,, SrC0s BaCOs MgCOs,

- ZnCOs MnCOs CuCQ: Ag:CO0z. AlOa, Mol WO.. or
Si0. Of these 15 mixtures, those containing an alkali
carbonate (Nn.COs or Li:COs) formed - organic-liquids
with gas of composition CO-}-5H: under 150 atm. pres-
sare and a flow of 3.000 m* All the others gave CH..
CO.;. slightly acid H.0. and finally.C. - Five mixtures
with a ferric hydrate base were then studied consisting

_of 98 parts Fe:Q; und 2 parts of the following : K:S0s,
K;PO., KENO;, and K:§ “ No :
catalvzer, but the other catalyzers produced 11 eni? per

“m>of gas from-the sulfate, 9 cm.? per m.? of gas from
“:the phosphate, .13 “c¢m.? per. 3 of
“and-19 cm.’ per m.? of gasfrom the nitrate, with gas..
(CO--5H.) wider 150 atm. pressure and a flow of 3,000
m,?, Mixtures were then- prepared by precipitating-a
mixture of - Cu-nitrate’ and Fe nitrate with an alkali,
_adding to the precipitant K:COs in propertion to the Fe
content, and, after drying, submitting the compound to

--the action of H: under atinospheric pressure at 200° for

“4 br. and at 300° for 14 hr.in such. a manner

:duce only the-CuO- bhut not the Fe:0s; It was shown

_'that the presence of Cu increased the cat:\lytie‘action

5 of the Fe:0:-K:COs couple; the composition of the-cata-

iyzer after yeduetion -at- 3007 was Fe:Os 49.5%, Cu

# 49.5%. K:COs, 1.0%-

- (1) “Light carburetants. (53°-180°
- 98.80%, light oil froni activated charcoal 5.0%; -alcohol
. in sotution 29.0%, or & total of 62.8% 3
180°-250°, 14.0%0; (3) heavy oil, 250°-330°, 10:0% ;- (4)
paraffin 7.1%; (3) tar, 2.7% ; and (6) fatty acids, dis-
tilling at’ 110°=140°. i(weak acetic, propionic, “and
‘o hiltyric),‘?,.l%, :
_i§ not possible v y

=" assured of regularity of the phenomena of transforma-
.. tion of the fnixture of CO and Havi. .00 o
R bE SR . Synthesis of Methanol. Ind, Eng, Chem,,’
“vol. 20, 1928, pp- 1103-1110; British Chem. Abs., 1928;°
B,p. 920; Chem.:Abs;; vol. 29,1928, D. 4461 o
/" Results-of tiié-netion.of various substances in cata-
1yzing the
are given. ‘he following oxides were innetive : Al:Os.
§i0:, Mo:0s, V:0s, W:0;,ThO:, Ti0, MgO, Cu0, BaO,
StO. " Ce:Os; UQ:, BeOQ, and 7ZrQ. gave less than 2% of
. MeQH at 150 atm. MnO, Cr:0;, and Zn0, prepared by’
293793°—54——3 T ‘
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. organic acids.
- oxide or from

determine if these'. ~

. the first reaction under the

© “relation is found:

113,

No-oil: was formed bythe K8 - -

gas from the borate, .-
-, conl byproduets.” The committee recommends that im-"-

7 tive - duties.

as to re- ¥
-+ Many of. the more_important chiemicals that can be

With this compound a mixture of- -

H.0 and different organic liquid products was extracted, .

from the CO +-5Hs misture in the following proportions: -
fractions of oil) _ -

and (2) clear oil.-,

with-the. Cu-Fe:0,-K:COs eatalyzer; it N
Yo lower-the temperature and still be .-

- the way in-which-the

reaction C0+2H==CEOH+27,0M:‘gm.-éal. :
and

17

precipitation from the corresponding nitrates, con-
verted 2-17.5% of CO into
sion being for ZnO at 350°.
be a good catalyst if prepared

MeOH, -the highest conver-
Metallic Cu was found'to
at o low temperature by
reduction of Cu oxides obtained by precipitation of the
nitrate or by the thermal decomposition of Cu salts of
Cu catalysts prepared from the fused
Cu oxide obtained by precipitation of
solutions of the chloride or sulfate were inactive. Ni
and Fe catalysts favored the production of CO:- Single-
component catalrsts were sensitive to heat, high rem-
peratures jmpairing their activity. AMived eatalysts
were more. effective thian single-component catalysts.
A mixture of Ce:0s and Cu was very effective, and the
activity reached a maximuin at a Ce : Curatie of 30 :
100 with a 92% conversion of CO. A mixture of BeO !
and Cu with a Be : Cu ratio of G : 100 was almost ag
zood and showed the greatest heat resistanceé of the
whole series studied. .
112. . [Chemical Equilibrium Between Meth-
~ anol, Caxrbon Alonoxide and Hydrogen.] Ann. com- -

bust. liquides, vol. 5, 1930, pp. 354-161; Chem. Abs.,

-vol. 25, 1931, p. 633. o )

With endugh time of contact: the following reactions.
. take place: CO+42H.=CH:0H; 2C0+92H:-=C0:+4-CH. 5 .
and CO+3Ha=CHi+

~+
]

H.0. The reaction constant for
albove conditions ¢an be
determined, and from the experiments the following
: . 6506 :
log K =—35.38+——+7.22log.T. ‘
AvErpuKi, B. D, See.abs. 564, 566. R
Ayne, A. L.' Report of the Hydrocarbon Oil
Duties Committee. ‘Coke Smokeless-Fuel-Age., vol. 7,
1943, pp- 8890 ; Chem, Trade Jour:, vol. 116, 1945. pD.
493-142G: Chem. Age, vol. .52, 1945. pp. 343-345;
_Petrol.-Times, vol. 49, 1943, p‘p,_f304-309. -

. This i§ a report with cominents indicatigg the :imi~ -
.. portance of developing chemical manufactures based on

ported hydrocarbou " oil used for- chemical synthesis. .
should be free of duty and for indigenous oil similarly”
used, allowances should be paid equal to the ‘vespec-
An interesting feature of the Fischer- .
. Tropseh process is that the products are aliphatie, not
_ aromatie in character.and,. thus, resemble petrolewn

rather than coal oils produced LY othér processes.

uced therefore, be’ derived!
with equal, and in some cases-greater, facility fromy the
-primary products of bydrocarbon synthesis, .

114. Avres, B. }

-produced. from petroleum could,

. Srothine: Process—a - Composite of.
o Resggrcht World Petrok, vol..15, No. 11, 1044, pDp.
- Importance "of ‘the ~chemical development jof the
synthine process is discussed, and -its economlic possi-
‘pilities are emphasized. - The magnitude of the techni-
“cal.effort already expended upon the process is indi
. cated by the 2 000 patents that have Dbeen issued. .
- 115, ——— 'Comment on: Synthetic Liquid Fugls P

gram. Petrol. Processing, ~ol.: 2, July 1947, P 558,

Commenting’:on” eriticism of the .Bureau of Mines
synthetic liquid fuels program (abs. 2641), Ayres says
that sich -criticism comes fr erstanding:0f
} he work' is conducted and that the
of the Bireau lias satistied the specification

- ‘program’
. as set forth. by the Advisory Committee. - o
%116, . The Fuel Problem. Sui. American, vol

151, No. 6, 1940, pp. 32-39. . . S
As our, petroleum resources decline (the peak of pro
. duetion, is expected to be reached between 1955 and
©* 1960) ~the- 2 most abundupt jsolid fuels, oil shale, ang
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pends upon coal and irs wmee_:em]n-e fuel economy de-. [he result that the citalyst slter forced to expand, with 1 * {hesis of MeOH from CO and He. -~ R formati'(‘muof 235 CO. pr o&“ e o decomposition >
' %‘llllqsas the main souxce of fnel»elelef-"‘:f{:\!’ztnlﬂaon‘b'v 710980 gllllsdu exc’_%;s“.e pressure al'"ﬁ‘u%?:'ﬁg)ﬁ brli?ken down, - - Bavsttuxen, Wi  Sc¢ abs. 3438, “ 0 on Fe was observed. - - [ ) o
is position. however. wi . 2 year 2000. e. e formati o1 e catal R o e Qv . . g : . Lo
zenation : ‘ulxllle]lg“ﬁ: 3_1: will not cone about by hvdgg. in the svx:thg:;)il:l)i:t‘:]" .O!f high-molecular-weight W\'lsxt *'128. Bame, — Medium Tressure §"~n{1_"95‘iqgg P§§5 _129. [Reduction of Carbonic Acid.] - Ges.
hydrogenation as q'“.;:a'““- new ideas are born conl . JArly in flvid ol;er:mmllo ther serious problem. particn-- = f - affins.  FIAT Reel L5, frames 131143, Lies: “Uhandl. Kenntuis Koble, vol. §, 1020, pp. 219-224;
only parie OF s whole is dend and will vemain go.  MOn Suggests peration. A study of product distribu- 70,158 e . Chem. Zentralb, 1830, I, p. 185; Chem. Abs., vol. 24,
coal were to be cgnlxz)égsgist will remain applicable, If . &re operative :m‘dt d{eetxerx-a in’ thermodyuamic equilibria. ‘Observations are made on various phases_of the. 1930, p. 5207 ‘ :
d to liquid fuel without regarq = 7'-Parafiins of each nmlg?::ﬂrelyt‘lz.e relative amounts of * operation of mediuni pressure: syuthesis 4s Jollows: Reduction of CQ: according to CO:4H:=CO4-H.0.
ar-weight range, the rela-: ' Homogeneous filling of the furnace, purtng a4 new shich up to the present has Deen investigated only at
catalyst into operation, furnace .‘O’ft‘.‘)}: bgh‘t‘l‘ ,101‘)_;(;5 relatively high temperatures, can be carried out also
es, chiarging of the Dar- . ¢ yoderdte temperature if the proper catalysts are -
on is notice-

to other aspects of the
] S $0 energy probl W ive 4
I ey, use would proh- tive amounts of the different n-l—olefins, the degree of

ably be made of-a modifi Prov! S :
odified Fischer-Tropsch synthesis =~ - Pranehing, ete. - Operation of: ;
ation of .these equilibria impose the catalyst duaring stoppag

affin catalyst, behavior of. the -paraffin_ catalyst under ©° ginloved.” With metallic, Cu.the veact

With the employment of Cu-Cr:0; Fe-Cu, "

_since this appears to be cheaper 3 2
hrdrogenation Mot orneaper aud more flexible certain limitati ese
from a higtﬁ%l.l'il)é{,";fé?Omll)le economies should (t(l,];?,l; fGene_rau;vnsl;jglt]l;?Sf ?}; .the flexibility of the process. 3 v o n <L 1 )
= G -energy industry which woutd. . &35 ¥ields a dispr S, 1he modérn Fischer-Tropsch, proe-- hyrdrogen .action, and favorable conditions for empty- - _qpje at 200°
i ¥ a dispropartionately Jarge amount of gaseous ing the furnace, -~ o DTl v o $e-CO. and Co-Cu-Zn as contact materials with tem-
194, ———— . [Compararive. Gas Cunversion of S¥n-_ peratures between 2007 and 450° and -with mixtures
atio L1 and 1:3, respectively, -

it-and Tron Cat-".. of .€O. and Hz in the

d ‘were np to 16%. With

-~ SUpply hot-only-inereasing 4 h

als0 even more tapidie 1o mounts of liguid fuel-but - hydrocarbons, whi t ‘

.. DUSe even more rapidly increasing el"but -~ - - arbons, while, at the: a 5 z

: , Eggerc‘l‘c.;oa% would . be ",,mc}‘,iﬂ’,fé,"l‘{,‘i.‘“‘l’l’)gfw%f ,eltt’cltl'ic e lfl'elﬂf.“'el.v small alin%tl]:te:' Z’fmegfngxlf fnlolduc;t “thesis G 1-Water. Gas on-Coba
st, crushed, cleaned and tr : ~at dow | ular - weight wax e fRTe v remely high “ihesis Gas and Water.Gas on-Coly

locatt Geeunet and transparted by pipels « ight wax paraffing. are found. - On- e~ . s | 1040 PR - ! B 1 ratic
oAt sl i e o ot s Sl B e Bl o S N BT e TS0 200 £ e 0 i i St ot
‘?[?liue aromatic chemi&:ﬁ§11?e11:]111:11exdli13}22 mm{“"t of tar, 18 the wax vield. ' Lil‘;‘;xtv;g: t{ijielli};lt‘;gl‘efolﬁl"' “incx-e‘a‘sf : . Results of comparative fests at a pressure of 7 atmy . obcurred, especia Iy when contacts contaiuing Co.were,

(.h:,. tél;““vo.ula be ‘hydrogenated to hq‘f:,l:]( ff{:g; chaw. f{}?ﬁlgg& normally " about 146, ~(=“:1i1110?’ lgelesiiléf-uel to’ ‘are presented in a nmerical table. Decisive factors ewmployed. - <o e T ;

! erted: fo liquid fuels and aliphatie g tth_e tively'rgm:;ﬁoneSDO"d“’g increase in was. Onhl-e{lgle d for ‘the_selection. of the Dbage gas and the type 0L " 130, Baur, H. 3., AXD Bajre, T, “[Decomposition. of
nter- - S amounts of wax depasited on-the c:lt'ile ﬂ{ . catalyst are their cost; their av a.il:ll)l_llt,\,' nn.d the lun'd."" +“Carbon Monoxide .on , Nick e} er. deut. chem.

atalyst - ~.of products -desired, with special reference to their - Gesell, vol. GiB, 1928; Pp-- 177-2183; Chem. ADbs.:

_olefin contents and their ‘¢omposition. . . vol. 23, 1929, p. 7506. s

n 200=C+

“125. BaHR, H. [Influence of, Sulfur in the Water Gas - - Metallie Ni or Ni0 catalyzes the reactio
~and in the Catalyst on the Action of the -Corntact. . ©Q.4-38.9 cal by first forming NisC. ' Below 270°, the
~Material . in .the- Synthesis of Petroleun.} Ges. - decomposition of CO continues until the Ni'is ¢om-
e ‘Abhandl: Eenntnis Koble, vol, % 1930, ppi. §14-536; - “pletely transfornied into NisG; then the reaction stops.
"..Chems AbS., vOL 23, 1931, . 3806. . - - ST L o Between 270° and 380°—420°, the CO decomposition
- In the synthesis -of parafins. froin witer:gds at e catalyst being Ni,C, whick is free from
#970° over -an Fe-Cu. catalyst; the ‘same . result ‘'was . analysis, which shows
“ohtained ‘thetber -a- synthetic. water gas was made * -that the amount of ‘G -bound. chemically by, the cat-.

alyst corresponds to ‘NiC, excess C-being present as
the free element. (To determine the ratio of bound.C

mediates by, the Fisc
scher-Tropsch sy, 3t i i
under boilers for generati psch synthesis or burned in fluid operati "
. 1 genera - of - g i and -incon ¢
course of prodnctio?xof llettlx(?clzlie%fue-lfctllﬁ power. The . glomeration "and incomlc;ll:b(;gbl;iutig'cm'lse qaﬁalyst oy
gen_eralslmpe,offtl)e’;\\'orld’ﬁ.fumi'h estm‘mred and the. .. Quent localized- overheating “and 'é{fté(‘n With conse-; .
curve is predicted, On the basis Ofe ‘fllllnu-l,l production -Fischer-Tropsch. process is peenli T Oyt its b
’: ';ﬁg‘_eﬁs el Ot bl ‘e‘stt‘i’l‘l’]’:‘re%’"‘;d“te“‘]e » _il;,;-mal '}glume'sln-inkage but fueaol ?},"’it&h’g in: }ts] abe -
.- ..' .peak of .world pr n.bDL; it is- ateqd that the  Yaluel The . P remeLiEs & N e heat
e e 19850 L p 19(1u¢t1011 I likely.-to come -about :i];: : {ECQIIomicall,\gog"t‘e'ilslgg?elxll?ilgfnttlfqétu‘e a]slo considerable.
117.° AYRES; E., MONTGOMELT, LT et el L be developed- that: do.n¢ 3 upon crecits for e
»some‘Préblé’u‘; slo&\;;%oémm, C.. ., Axp Hinscr, J oS produets that have Yin])]i(;:i(?exggn-g O it for br
Some Brobics Ameeired Vich e Do B _Compounds offer attrantiee nariets, The oxygenated -
115 Peﬁ-ol lxlagél,f Jo\ll‘i’ vol. 47, NXo. 235, 1948, pp 1:%1%’ - on a-relatively sm‘all :slgétlll‘ee bpotssxllw)xlmes thesis pants
155, . Refiner, vol. 27, No. 11, 1948, pp. 583-585, + 0L, 10:000- bl  wouid roduee 1o k
.o Abs. iner, vol. 27, No. 11, 1948, pp. 583585, © gop, o1 - pon.dar capacl souce Tesd (s
A Me%i.aEl:]age;tpiﬁg‘;Fﬁd at & meeitng of tl:e Anj » ?v% Iodf the country’s Jgaogkly,i'."f::e:)l?lghg) 11?3 li.ced less than: -
k R illo, Texas. ‘Due'to the fact. ° ould amount'to almost, 100 millién o kA e Shont
momiloy e ! to Vhalf the estimated demand for this fniltl/y'l.’l'or about;:
Co g (S

b-lflsr.'BAcc\Anzﬂn‘iA’uﬁi) R L T T R SR I D PO
. Clgtalysts Tsed i,nF Iigolélg?:?lx‘tel:g gﬁi\l{ethanpl With position. The f;rih) Cren o e
T ii’glacsatﬂf_ voL.'27, 1937, pp, 413-492; Chem %hef@; oo - “to. be due toicoh.de%tsl:gogf‘ﬂc‘ozlfe does not appear
- Decc;ml;ols)ié's;,Gc; f(}hel‘n. -Abs., vol. 82, 1988, p Q%Sé’“ j!(‘:fgher‘ to a~secondary reac!c:)ifoixz ggg‘?:e;)fﬁcgg- buts
: ion -of MeOH ~at. 356° e re T T T ! . MeOH - and.
... pressure in.the presence: 96> and atmospheric. - - . K . L
thesis at high Brassire 18 faatsiog S S0 - 119, Baom, A, [Reductios, Blectrolysis, and Photoly-
zlno.base products show ‘simnfff'ﬁi_‘stﬁﬁ' (ALl simple . TSSQ gf Carbonic-Anhydride.] Comi‘;ils{eigd Photoly-*
aly: LYy § Y B i o 47 . y R - VO1, -
¥sts consisting of Zn0 with otber metalie cxians D agp P #7948 Jour. Chem. Soc, vol. P

‘continues, th
‘metallic Ni.. This is proved by

'

T

% from pure: He and CO or 2 mormally purified water
gas was used, The: S content of the latter had no - >
 .appreciable’ effect. Of 2 Cu-Co catalysts differing in . . tofree C, H: is passéd over.the catalyst: The amount
S content, the one with the lower S content ‘was the " of CH, formed indicates , the quantity of bound’C.
. “more. readily Geactivated. . LT L Free C remains inert) Above 380°—120°, free Ni
126, [Occurrence of Hydroaromatic Constitu- .. - ‘again appearsin. the catalyst because Ni:C dissociates
7 ents in ‘Synthetic Benzine.] . Ges, Abhandl. Renntnis - at such temperatures. - NisCz: 1s ‘probably ‘an interme:.
. Kohle, vol. 9, 1930, pp. 501528 - Chem..Abs.;. vol. o5, -~ diary step In thedecomposmion of NisC. . It is.behe'ved
-+ 1931,-p.. 8807. R TS ~ .- - that Ni;G formed in the catalysis prvoc.es's is identical
" The action of Ni-ALQ. catai¥sts on aliphatic and - i that isolated from fusions of Niin the presence
. hydroaromatic compounds in presence of B: depends . oL, . T ot .
- on-the composition of ‘the catalyst. .Ope containing 181 .[Synthesis of Methane From Carbon
2" 759 Ni was found to pe without action on n-hexane, Monoxide and Hydrogen by: WNickel.] ' Ber: deut.
but- decomposed the corresponding cyclo compound, . - - chem. Gesell,, vol. 61B, 1928, pp. 246324693 Chei.
.+ thils providing 2 _means for, separating’ the 2.  The © - Abs., vol. 23, 1929, p. 1106. Y Ce R
trentment, of synthetic benzine with such a-entalyst | Mixture of CO-Hi in a ratio of 1:8 is passed over 2
- gave o small condensate of a characteristic aromatie | *NifC catalyst at-250°.  This catalyst is much less
odor, - indicative of the presence of;‘eyclqar’omahc— " gensitive than Sabatier’s Ni catalyst for the same
T g . - -reaction. -The Ni,C catalyst is pyrophoric and, there-

.+ affect the redction Qiffen
© Rtdope epjeaction difterently. Smithsonite caleined It is found' -
'y active in th e It is found that . . -
was also found ver, n the synthesis of MeOH, . at when .CO: in a - P
! ¥ active in prom v ' reduced by means of H. : in aqueous solution- is - e 08
. R h3 . oting the decom- also prodneed. - f “°°>°:1“ded in P4, some CH:O, is ;;;npo s ‘[‘Reutiliz:"iytio‘n‘ of t:he‘nyit Gas From Pe- - ~fore, must be handled in an atmosphere -of inert gas
: ) Its Conversion'Into‘Methane.] Jas Ne The " reactions occulring ' are: '2C0-+2H:=

“trélennt Catalysts and




20 BI'APHY OF HSCHER—TROPSCH SYNTHESIS AND RELATED PROCESSES

CHH+CO:; CO43H.~CH,+H:0: Ni:C--2H,=CH,+-

Nis; and 200=C-C0,. After a short period of opera-

tion the initial catalyst Ni,C is reduced to Ni but

again reacts to give NLC. The main reactions are

(1) Nis4-CO=Ni:C+0 (2) Ni:C+2H.=CH,+ Ni,.

132. [Reactions of Nickel Carbide '(NiC)
Prepared at Low Temperatures.] Ber. deut. chem.
Gesell., vol. 63B, 1930, pp. 99-102; Chem. Abs., vol.
24, 1930, p. 1812,

Finely powdered Ni,C, resulting from the action of

CO on Ni at low temperatures, is prrophoric. ‘This
property s destroyed by displacing the adsorbed CO
with pure N. at 250°. The stabilized carbide may be
heated to 110° without oxidation. The activity towargd
CO and H: is also decreased by the stabilization. NiC'
absorbs moisture from the air. It has a specifie grav-

© ity of 7.97 and is slightly magnetic. Its heat of forma-

tion is—9.2=0.8 ke¢al. It begins to decompose into
its eléments when leared to about 400°. With H. at

©. 180°-250°, CH, and C:H, are formed in the ratio of

10:1. In gaseous-hydrogenation reactions with Ni as
. a catalyst, the primary hydrogenation is evidently

much faster than the-secondary polymerization reac-
tion. An increase in pressure increases the latter.

- At'800° H:0 vapor acts on the carbide with the pro-

duction of H. and CH,.

Similarly, NH; at 420° gives
H:. CH, and some C:H,.

H.S yields heavy hydrocar-

" bons as low as 240°, HC} gas acts similarly. Contrary

to-the action of Fe,C. Ni,C usually dissolves in acids.

without the liberation 6f free G and produces hydro-
carbons of lower molecular weight than the former
caibide. In 3 ¥ HCIL 67% of the C is converted to
gaseous hydrocarbons and 33¢ to lguid. In dilute

* HNO; nitio’compounds of the hydrocarbons ave formed. -

- Some free G results from the action of dilute. H.80,

: on the carbide,

7133, Bamp, H. A,

deut,. chem,
Gesell.,  vol, 03B, 1930,pp: 2226-2237; Chem. Abs.,

vol. 25,1981, p, 22,7 - ... o L

Finely divided metallic Co does 1ot dissociate CO
at: 225°. The dissociation of . CO talkes ‘place ‘on the
Co combined with 9.245 Cas Co.C. At temperstures
above 225°, Co.C:decomposes, giving free C.  No evi-
dence of other Co carbides than Co.C is found. Co

', carbide prepared - from - CO dissociation on.. finely

L, AXD JESSEN, V. [Dissociation of
" » Carbon Monoxide on 'Cobalt.] Ber.

'138. Barx, B. C. ‘Rates of:Reactions in” Solid Steel.”
. . Trans. Am. Inst. Min.-and Met. Eng.. vol. 100, 1932, "
T PP 13467 Chem. ‘Abs., 'y R

CO was reduced at 230°—493° over S-resistant
catalysts. Over MoOs-—ThO: (1 : 1) with 10% BaQ
and at 1 atm. and 350°—495°, 10-17% of CH, was ob-
tained. In reduction at higher temperatures the
hydrocarbon showed a somewhat higher C number,
The regction occurred as follows: 2 CO+4H-=CH.,+
CO:. Results were similar with a catalyst of Cr:0
MoQ, (1 : 1) with 10% BaO, but with a catalyst of
ThO~MnO (1 : 1) with K;CO; precipitated on kiesel-
guhr, the results were entirely ineffectual. In the
tests at increased pressure, Al:02100; (7 : 3) was
used as catalyst, and beside CO. some H.0 and a small
amount of, Jow boiling hydrocarbons were obtained.”
From CO: at 20-30 atm. and 450°, CO and only a smal]
amount of hydrocarbons were obtained,

. See abs. 130, 131, 132, 1030, 1031

136. Barmxorr, A. A, [Reduction and Oxidation of
Metals.] - Metallurg (U. S. S. R.), No. 3, 192G ; Rev,
mét,, vol. 25, 1928, pp. 47-54; Chem. Abs., vol, 23,
1928, p. 2129, :
General discussion and review. dealing particularly

with reduction of Fe oxides by H: and by CO and with

the oxidation of Fe. R e

BAILEY, R. W.

See abs. 3184,

137. BAILLEUL, G., HERBERT, W., aND REISEMANS, E.

Aktive Kohle und jhre Verwendung in der chemis-

‘chen Industrie. > Ferdinand Bnke. Stuttgart.. 1937

2d EAQ., 134 pp. o . c

One chapter describes the technical use of active G
with special reference to benzine recovery from natural
gas and obtaining gasol and benzine ‘by. the Fischer- -
Tropsch-Ruhrchemie process.

hew. Abs., vol: 27, 1033. p, 4308: -
-Basis for evaluating’ the ¢onttibution of. any alloy ™

" ~addition toward the development of deep-hardening or.

. air-bardening quality in steel is suggested, dependent.. '

‘on the effect of the addition to retard transformation

" in the 600°-500° range. 'This is'the only fundimental

. divided Co gives up its carbide C as CH, on treatment. :

. with H. at.temperatures as low as 240°-230°. while

‘the carbide prepared from free C 4 finely divided Co’ =

forms CH..on reacting with H: abiove 400°, -

134, {Fission of, Crbon Monoxide on Iron
Oxide and Iron.] -Ber. deut. chem. Gesell;, vol..66H,.

" .. 1988, Dp. 1238-1247; Chem. Abs,, vol. '2

Pure Fe:C (9.7'% C) can;\'ery ;‘irobni)l_\' be pfepﬁred

-from Fe and CO-at 225° or lower;. at 230°—400°, a-mix- |
ture of Fe., FeiC, with free C probably resulfs; while

- be.performed at 255°-260°.

" " is observed. The hydragens

ized products obtained by means of Fe ‘oxide always
contain Q; detection of ! {
with H: is not quite trustworthy in this ease and must

with Fe'up to 330° are free
peratures, the oxidizing action. of the liberated CO-.

tion of combined C ivith

combined. C by hydrogenation

, 1934, p.

. above 400° only Fe,G (6.68% -C) is formed. .Carboim. . - u
. /more quickly when the starting material is austenite.

./ The. products obtained - -
from Oj; at higher tem- = : 0 1
. Austenite-pearlite  reaction. Almost all of these re-

H;: can take place at 280°-290°. Carbide formation -

action is the separation of free C.

" 185, Bamr, T, - [Reductioni ' of Carbon. Monoxide ind’
Carbon Dioxide on ‘Oxide Catalysts.] Ges. Ab- -

handl. Kenninis Kolle. vol. 12,-1937, pp. -292-297 ;
Chem. Zentralb., vol,
vol. 32, 1938, p. (}-135‘ .

" -occurs relatively rapidly: subsequently, the main ye- --

. -change. The solution of carbide in austenite at tem-~ ;

I1,.1937, p. 8990; Chem.‘ Abs,, .

* certain Mn.steels and ‘results after long heating.at'a

" property involved in  securing .the final quality’ of
hardening ‘without- drastic quench. Mn, contributing
greatly to' this effect, is contrasted with Ni, which
shows only a little retarding effect.  In a series of-

: similar. steels, differing substantially only in Mn, the: ..

range. .in * transformation velocity is - 1-1,000,000.
Graphite is the stable form in G in a 0:50 C-8.5 'Ni steel

free ‘from -significint  amounts-of other -elements. -

Cémentite, ‘because of “its high speed of formation,

forms in large proportion, even though less:stable than

"graphite, . The.relative velocities of.the reaction pro:,

" ducing. carbide and. that producing graphite-are con:: -

sidered to be the cause of the presence of carbide alone
n" Ni ‘steels in common use, A stable condition. of
ferrite; austenite, and carbide in equilibrium exists in

proper temperature regardless of whether the original
metal is austenite or pearlite, but it is reached much

‘Since white martensite is-converted info coarse ferrite-
.carbideé aggregate thousands of tines faster than-is
austenite of the same composition, it is conclnded that -
martensite cannot.be an intermediate state-in - the

‘actions show a velocity : pattern “very “nearly that of
simple first-order chemical reactions. Certain -reac-
tions .in steel begin .at. very -high velocity ' and -then
slow up until it is barely possible to find any further

peratures above 4.m and the coalescence of cnrbide_ -
) dpring tempering are.2 such reactions. [

- Bawar, I B. Sec abs. 1190, 1191
‘BALANDIN, A. A.' -Sce abs, 2092, ¢

R P

"139. BALANDIN, A. A.. aND Manvsnkrx. M. X,
mation of QOletins From Higher Paraffinic Hydro-

© TAdsorption -of “Hydrov

- repeated extraction with hot 4 N HCL the last traces of

- -Droperties. - Xt showed a surface area, of 2.869X10°

[Foi-

carbons.] Compt. rend. acad. sei,, U. R. 8. 8., vol.

40. 1943, pp. 226-228, 254257 ; Chem. Abs., vol. 39,

1945, p. 271.° : :

Solid paraffin, ni. p. 50°, av. mol. wt. 534, was exposed,
at 450°-530°, to the action of a dehydrogenating cata-
Iyst containing Cr (see Chem. Abs., vol. 37, 1943, p.
867). Tabulated analysex of the reaction products
indicate that 4 different reactions occurred: (1) De-
hydrogenation to form olefing without cracking; _(2)
formation of aromatic compounds without cracking,

“but with splitting off of Hxy (3) simplé fission to form

olefin and saturated hydrocarbons; (4) cowmplete
eracking to CH.. C. and H., Extent of these reactions
was as follows: At 430°, (1) 20%, (2) 29, (3) 20%.
(4) 4% ; at 300°, (1) 36%, (3) .21%, (4) 5%, At 550°
the total yield of oletin was larger yet, but eracking
also increased ax indicated by the liguid character of

" “the condensate and by halving the latrer’s average

molecular weight,

" 140, BALDESCHWIELER. E. L. Production of Syathetie

Fatty Acids and Edible Fats and Deutsche Fettsiiure-
werke, Witten. DBritish Coal Ttilisation and Re-
search Assoc.. Monthly Bull. 10. No. 1, 194G, abs. 043 ;
Chim. et ind., vol. 53, 1{HG. pp. 329-330; CIQOS Rept.
XXVI-50;. TAC Rept. SnMC-7; TOM Rept. 21;
Chem.. Abs., vol. 40, 1946, 1 7662; PB 223, o
Wax from variouns Fischer-Tropsch plants was oxi-

dized in Al vessels, the oxidation reaction being exo- -

thermic, A certain proportion of the fatty acids

produeed was used in the, mannfacftux;g of .edible fats .

similar ‘to oléomargarine. i

141 Bary. E. C. C., PeppER, W. P.. AXD VeRNOYX, C. B.

ITetallic: Oxides-by -Kiesel-
guhr. : ‘Trans. Faraday Soc.. vol. 33, 1989, pp: 1165~
1175; Chem. :Abs.. val. 33, 1939, p. 9084.. R
Method' is* describéd for purifying kieselgulir: The

clay and part of the-organic matter were renioved by

organic'matfer being oxidized by heating the extracted
kieselgubr at 600° in a current-of air for § hr. The
purified kieselguhr was remarkably constant in . its

cin?.per 100 g, It adsorbs the anhydrous oxides of Al
Th, Ni,-and Co.. The adsorbate in each case is acti--

result .of. the formation - of adsorption. compleses.
“ALO; and ThO; forni‘a.single unimolecular layer; with
-Ni and Co. oxides,
,together, forming 1 layer-of crystal unit cells.. When
-8 mixture of Ni and-Th oxides (1 ThO:: 24 NiO) is ad-
rhed, 1 out of every T

This is also true when CoQ is sub

olecule of. ThO:.

stituted for NiO.

etallic oxide was determined: by measurin,

Ce potential by catapl}oresis methods. "~ ° .

Barper, G. Sce abs,3328.. . R
3 G.. [Manufacture of Motor: Fuel From

Monoxide and ‘Hydrogen.] ' Naturwissen-
alten, vol..14, 1926, pp. 732~735; Chem. Abs., vo!

& 1926, p; 8225, .. - : L .
Bigview
:3ication and -oleofication of coal,

Bagis

Synthesis -of the

295,203)

iilystg,
gge) iron carbonyl Fe(CO)s, antiknock (motalin),
i, DyDroduet. Franz Fischer prepares-synthol: by

.. .. ... . LITERATURE ABSTRACTS

vated (shown by enhancement of the ¢-potential) asthe -
3 ‘unimolecular layers are adsorbed-

groups. of 4 Ni.and'4 Q in eéach -~
f:the 3 layers of the erystal-lattice'is replaced by a .

dealing . with new. processes for complete -~ _Reaction.. A Kinetic' Study.
che process (German Patents 203,787, 205,202,
5, transforms’ water gas by means of metal-
g!;mmlysts;into' oily and aqueous products. One -
ble of-this process is the MeOH synthesis (ZnO _
temperature. 200°-600°, 50-150 atm.: pres-’

Is at 400°—450° up to 150 atm, pressure with an_

' 21

alkali-Fe mixture and obtains a moter fuel from the
water-insolnble fraction. 'This synthesis is possible

- also (see abs. 1021) without high pressure if a Fe-Zn
- oxide catalyst is used (or Co—Cr oxide) and yields

higher CH. homologs at temperatures around 270°;.
metal carbides are intermediary products (at higher
temperatures CH, is the only product formed). Yield
of useful hydrocarbons is about 5359%. The product

- gasol, is mainly C:H,, C:Hs, and C.Hy, little unsaturated,

nonresinifying, clear, and not sensitive to light. Re-
fining appears unnecessary for use as motor fuel, du==

© 0.6718, distillation 75.3% up to 100°, 96.4% up to 180°;

the rest is kerosinelike, d:=0.7804. Occasionally solid
paraffin, melting at 61°, was formed. The importance

- of the absence of high-pressure installations for this

synthesis is emphasized.

BaxgerT, F.  See abs. 977.
Baxgert, W, M. Sec abs. 1729.

143. BanxGHAM, D, H., ANpD BEXSETT, J. G. Chemistry
of Gasification With Reference to Small Producers.
Fuel, vol. 19, 1940, pp. 95-101; Chem, Abs., vol. 34
1940, p. 7581, - : . -
Present knowledge of steam-C.and water-gas reac-

tions is summarized and applied to several theories of

. gasification.. 84 refs.

" ‘Bancray, E. M. Sec abs. 3744,
- “BarveETT, H. - See abs.-2731.
Bannx, J. 8. . See abs.. 152.

144, Barker. K. R., SEpASTIAN; JOT. §., ScHEMIpT, L. D,
Axp SivoxNs, H, P, Pressure. Feeller for I'owdered -
Coal or-Other Finely: Divided: Solids.- Ind. Eng. - .
Chem., vol. 43, No. 5, 1951, .pp;l:!()«lﬂ:!O(). : -
High-cost of compression of thé synthesis gas before

"~ purification and synthesis to Haquid fuels favor-gasifica-- -

‘tion at -elevated pressurés’ of . powdered coal with-

- superheated steam and Q.. Thus, it was necessary.to
- develop & method of continnons charging of finely

powdered coal info .a pressurized. gas generatpr. Ex-
perimental work under pressures uj to 150 p. s. i, proved

. that powdered coal can be convered pneumatically, in

:a dense phase (26 Ib./cu. ft,), from a fluidized bed and

discharged at constant rate. Wit other conditions <= .-
' .-equal; the” discharge rate is solely a -function of the:

pressure differential’ across a conveying line of given

- .dimensions. The differential pressure. across - the - .
" -fluidized coal Led is a direct function 6f the. amount’’:
.. of coal Aluidized and, to a lesser-eéxtent, of the fluidiza-
‘tion rate,~but it'i$ not inflienced by the operating = .
~, ‘préssure. For a given rate of fluidization; the amount-
of coal in-the ‘fluidized  bed: is conveniently gaged by -.

the pressure drop between the bottom and the top of
the _coluninn.

_stant, but the weight of coal carried per-unit weight of

"gas rapidly decreases.with' increasing. operating pres-

‘sures.. Jurther work should be-done to, determine the
« effects of using various fluidizing' gases, such as syn-
" thesis: gas, air, 'CQ., .and steam-at-yarious pressures
and temperdtures up to 500° ¥ R

. 144, BARKLEY, L. W., Corricax, T. K, WAINWRIGHT, -

L H. 'W.:AND ‘SANDS, A, B.. Catalytic. Reverse Shift.
’ N ‘Ind, Eng.- Chem., vol.

+ 44, 1952, pp.-1,066-1,071. A
It “is possible to make adjustments in the H,:CO-
‘ratio ‘of synthesis gas using the reverse shift reaction -

CO:(g)+H:(g)==CO(g)+H.O(g)  over 'a - standard "

“Fe—Cu shift catalyst at'1,000° F. The kinetics of the

. " reaction were studied, a rate equation was ‘obtained; -

and a probable mechanism:for the reaction is postu-

" lated: (a) A molecule of CO: is ddsorbed on a single '

active center; (b) the adsorbed CO:. reacts with H.

Regardless of: the: operating pressure,. -

. the amount of: coal conveyed per unit volume of gas,

The effect of the adsorbed layer of <. . measured-at the existing -pressure, “is - virtually coun- -
e adsor! of "

g -the sur- |




.

22

to form a molecule of adsorbed CO plus a molecule of
H.O in the gas phase; (¢) the molecule of CO is de-
sorbed; (d) step (b) controls the rate of the reaction.
The results of the investizgation show that this method
of adjusting the synthesis gas composition is fegsible,
but that its use would depend upon the economic ad-
vantage of employing a large excess of superheated
steam in the coal gasification step.

BIBLIOGRAPHY OF FISCHER-TROPSCH

- Barxgs, D. K. Seec abs. 3273a.

145, BARr, W. E. Glass-Blowing Art in Petroléum Re-
search. Petrol. Refiner, vol.. 26, Neo. 2, 1947, DD.
103-108. . :

This discussion, originating in the laboratory of the

Gulf Research & Development Co., has been under-
taken with the view of clarifying, in general terws,
the. operation of a glass-blowing shop and its relation
to petroleum research. Its application to the fabrica-
tion. of Fischer-Tropsch apparatus is shown: o
146. Barrar, J. [Total Gasifieation. of Fuels: DLy ‘the-
Koppers DProcess.] Chim. et ind, vol. 57, 1947.
pp. 441-443; Jour. Inst.. Petrol, vol. 33, 1947, p.
808 A; Chem. Abs., vol 41, 1047, . 6385. ) .

The Koppers process is designed to convert low-

- grade Solid fuels into a.synthesis gas suitable as feed
to a Fischer-Tropsch plant. A simplified flow diagram
of the process is given, as well as an analysis of the

fuel and gas and of the costs involved.. The process.. -

i applicable to fuels having an ash content as bigh as

-:20%. .
" are described. . With this installation, it-appears that' -
‘Koppers, prepared directly, by partial: combustion-and-=

~The plant and-the- operation at Schwarzhieide

reduction of steam -at high temperatures, not only

. gases for the synthesis of motdr fuel and of MeOR

- but-also heating gas, \'\'i‘tllli'dut.'using 0. but only Aia'ir

147 —

mixed with steam. . .~ . o ST
.-: [Use 6f Oxygen in the Gasification of.
Fuels.] Génie civil, vol. 124, 1047, pp. 383-335; .
Chem. Abs., vol. 42, 1948, p. 9120.. . -

- Descriptions with diagrams are given of the Lurgi -

" process. utilizing .0- and pressure for the :
. cation of lignite for city gas, and the Koppers process .. .

- using-O: and steam and atmospheric pressure to gasify

a widée range of fuels. ~Synthesis gas'is produced:

. by the latter process by quif.yingbthe’ proportions of_ !

-~ Q. and steam. - -,

. 148, Barrer, R. M. [fnte;crssf;aliiﬁé Sc;iptién.] ) :féur‘l
‘chim. phys., vol..47, 1950, pp. ;82-‘94; Cl{em. ‘Ahs.,l ‘\‘ol.xr .

44, 1950, p. 6701, -

Comprehensive summary‘ is prese‘nted of'work{'pAub‘-»} .

lished on the sorption of gases in silicate and ‘jonic

crystals.- The relative accessibilities Jof the .inter-. - - j
_ stitial adsorption sites increase in-the order: bex"_v1<;
silicate glasses<silica. glass<harmotome<levynite< .

" mordenite<gmelinite, -chabazite,  and -2. synthetic -
. crystalline zeolite BaAlSi:0.2-3 H:O. -Special atten-

tion ‘is.given to a summary for analeite-and- for the
last 6 of the zeolites listed above—of their sieve action

' in. adsorption, -their . thermodynamies ,Qf,adsox{p‘tioxyx‘,» ’
-+ and their kinetics of adsorption.- - C [

L . See abs. 895.

. Bangs, W. M: See abs. 90, -
149, BarTHOTEME. B. ANp Sacszsst, H.: [Catalytic
. Phenomena With' Aerosols.] - Ztschr. Elektrochem.

" yol. 53, 1949, pp. 326-331; Chem. Abs., vol. 44, 1950,"1).
2355, - ‘ : : :
The synthesis-gas generator consists of a burner

for coal gas to form CO--H.: with Ni-Mg0O catalyst to
. convert residual CH: with steam jnto CO-+H... Soot
particles (diameters of frequency maximum about 2

~ mierons) ‘in the flame are nearly completely removed

by reaction with steamcatalyzed by Ni vapor originat-
ing from the eatalyst bed or from Ni-salt solutions

the direct gastfi--.

o 2a/ (1420)]
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‘ injected into the generator. Imjection of solutiong
of alkali and alkaline-earth salts Jikewise suppresses
the formation of soot. Since these cgtn]ysts are
present as colloidal particles, they facihgate the re- -,
action between soot and steam by preventing coagula.
tion of the primary soot particles.

150. BARTLETT, E. P., HETHERINGTOX, H. C., K VALNES,
H. M., ANb TREMEARNE, T. H. Compressibility Iso- ..
therms of Carbon Monoxide at Temperatures From
70°-200° and Pressures to 1,000 Atmospheres. Jour,
Am. Chem. Soec., vol. 52, 1930, pp, 1874-1381; Chem,
Abs,, vol. 24, 1930, p. 2925. - .

CO is shown-to be shnilar to N: in physical proper-' !
ties at high pressure. In the low-pressure range,_co
is slightly more compressible than N: apd in- the high- »
pressure range slightly less compressible. At about -
375 atm. pressure, the deviation of CO from the law of -

" the ideal gas is approximately constant (1.217) through' -
270°, At this pressure, the volume of a given mass ' §

- of CO is a linear funétion of the absolute temperature, -

Basak, N. G. Sce.abs. 1182, 1187, 1188, 1189,

17712, : o S

151. BASHKIROY, A. N., AXD CHErTKOV, I. B. [Oxida-
“tion of High-Molecular-Weight' Syuthetic .Paraffin.]
Bull. acad. sci. U. R. 8. 8., Sec. Tech. Sci., 1947, -

¢ 817-824. . g : B S .
Parafiinobtained by the Fischer-Tropsch reaction

- (molecular weight, about 1,000) “was oxidized. with
air in the liquid phase to obtain fatty acids. .Results
of investigation of various factors are charted -and

‘tabulated, They show & maximum yield
115°-120° with -0.2 permanganate-and -S-hr, c
‘time.” The various acids separated and 1dent1ﬁgd,
tanged- from CH:O -to .the Cix acid, distribution being,

fairly uniform. - . - o

© 152. BasHEIROV, A. N.,- Kryukov, Y. .B,, AND KAGAR,

" X.B. ‘[Mechanism of the Synthesis of Hydrocarbons

. From Carbon Monoxide -and - Hydrogen.] Compt.

" rend. acagd, -sei. U, R. S: 8., vol. 67;.1949, pp. 1029
1081 ; “Asso

' Tecli, Services, Transl. RY-21, Marel:
- ;, 1950; Chem;.Abs,, vol. 43, 1949, p. 0415, -

-~ he reaction observed on.Fe c‘atal.\‘s.ts,¢2CO+Hz
- CHa-CO. (1), in contrast to the reaction (_30+2H: :
CH.-+H.O (II) occurring on Ni and Co, is’ interpreted.
.as the sum of the primary reaction

“gaseous produets obtained, on precipitated Fe cats
with mixpturesv of CO: Hi=1: 1 in the présence of :uideﬂt 1
H,0 vapor, at 220°-250°, undér atmospheric pressure, ke
-“space velocity~100 per hr.’ ‘The balance, by reaction k.
_expressed ' by CO+mH=-’1/2:CH=: +:l/2g:_0000
(1—2).CO+ (m—1/22)Hs, where w==mole fraction
- reacted, m=moles. H; per mole CO. With reacuono %
“oceurring simultaneously with IX, the balance is G
mH,+pH.0~1/22CH; + .-+ (1/2z+2) CO,+ (p—2)B:0
1=-g—2)CO-+ (m—1/2-+2)H;, where z==mole
“tion CO reacted according to equation III, and p=
_“H:0 per mole CO in the initial gas.
in’ the first case, is k=2a/
CO: content in the product),in thes
—[82/(14-2a) (14m)]." .
. A=Kk’ is termed the-contraction depression. XX
‘- mentally, A-attains high values;-up to 60—70%.; ‘
" added inamounts up to 20% of the reacting gasmis
™ is found to -have reacted completely according 10
for -example, ‘with an.initial mixture CO:He: ‘
“445:445: 11, on an Fe-Cu-Zn-K.COskieselgubr ¢
“lyst, at'240°, a=36.6%; A experimenta1=22.3%.,34‘

" 152a.
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of the rates of reactions XIT and I, on the 1st catalyst,
at 240°, is 8.4, on the 2d catalyst, at 230°, it is 13.6.
The primary reaction on Ni, Co, and Fe is reaction II,
and CO: is a secondary product. .
[Mechanism of the Synthesis of Hydro-
carbons  Fromt Carbon Monoxide and Hydrogen.}
Doklady Akad. Nauk S. 8. 8. R.. vol. 78, 1933, pp.
275-276; Chem, Abs;, vol. 45, 1951, p. 7,8C1.
Assumption (abs. 152) that the primary act in the
Fischer-Tropsch synthesis is CO--2H.—~»CH.4-H.0,
and not 2CO+4-H,~CH:+CO;, and that CO: is formed

only as a result of the secondary reaction CO--H.0- -

CO:+-Ha, was confirmed directly by flow experiments
in which a very short contact time prevented the sec-
ondary reaction from taking place to any appreciable
extent in 1 single pass,.and the H:Q formed in each
pass was removed. by condensation between passes in
repeated reciveulation. ‘The  experiments .were con-
ducted with a CO:H.=1:2 mixture at 300° under
20 atm., at a gaseous space velocity of 150,000 1. per

1. catalyst per hr., -practically complete conversion .-

was ensured by repeated recycling, with the fresh
gas admitted at the rate of ‘44 1. per hr.
conditions, 290 1. gas gave, after several-hr.. liquid
Bbrdrocarbons 225 gm, per m@ gaseous hydrocarbons

(G-Cy) 442, CH, 100.0, H.0 2522 zm. per mJ, and
This resulf. excludes, the: direct reaction .
2004-Hs->CH.4-CO: and demonstrates that on Co, Ni,

no CO:.

and Fe catalyst$ alike, CO: is formed only through a
secondary reaction between CO and H.. .

_153. BAsoRe, C.-A.-  Research and thé' Coal Industry: . |

Mfrs.: Record, vol..100,. 2,71931, pp. 20-30.°

7 Discusses briefiy production of synthetic. MeOH-and -+
homologoiis -alcohols from .CO'and H: Tossibilities” -

are emphasized.. . - o=

" ‘BaTcuerper, H. R. See abs. 14:3'1', 5455; 3811, ;

- 154, BATCHELDER; H. R., AND STERNBERG, J, C.- -Thermo-,'

" dynamic Study of Coal Gasification, Applicable.to
Suspension . Gasification - of Pulverized . Coal.
Eng. Chem., vol 42, No. 5, 1950, pp. S77-882:

later_paper,

uperheated steam. = These - curves indicate- certain

‘ends that may be expected to hold even if the assump-.-~ |
00s underlying the "calculdtions are subsequently

ound fo be not strictly valid, and at least-2 economi

Basification step ‘are indicated. .. e T
55, BarcmErper, H, . R., Dresster, R. G. TENNEY
R F., Sxinxer, L. C: :
»2en inthe production of Synthetic Liquid Puels From
1 Coal. - Bureau of Mines Rept. of:- Investigations 4775,

1951, 15 pp.: . )
< Steps in the production of O:

¥ the liquefaction and

involve the following basic steps:

e

‘lated=21.4%. A gas mixture CO:H:: H.0=33: pres
‘on an Fe—Cu-Mn-K.COskieselguhr catalyst, at g
_gave a negative ,contraetionr'of‘—32.5%, a= ed b
—72.4% ; the yield of hydrocarbons is depress

" H:O but is restored when H:O is !

>

28€85 (6) removal of C-H:. . Characteristics of-4 com

i

ts

Under these -

Ind. -

. Thermodynamié studies of the continuous gasification’
of suspended powdered.icoal with superheated steam -
and O: have been undertaken. A method -of caleulation ™

) and the sl bi:has -been devised and-will be presented: i

. higher range of attainable temperature.
..relation of Q- cost to that of synthetic fuel, it is well’

-detail:in a" -
! Through systematie application of the -
+method of calculation, series of curves have been ob- .
taixged for the probable ranges:of -operation: in the-
gasxﬂ_cation of a typical Rock' Springs, Wyo., coal and -

Union ‘County, western Kentueky, coal with'O; and '™

tudies of much importance in reducing the cost of the .°

‘AND Higst, Ir I. "Role xy- 1t ;
ole of Oxy mgke . 1:bbl: of synthetic fuel by:coal hydrogenation..

ctionatioh of air are discussed.. “All" commercial-. - about $0.04. 7

outgoing products; (4) removal of impurities from .-’ -
eomau supply; (5) fractionation .of liquefied air into' -’
% Donents N. and O: and delivery of both as product

’e.“}ﬂl-SIZe plants in this country for the production’
.2 are presented, and the type and size of 4 other -
] r '@L‘O lnndex: construction are listed. The relationship -
liminated. The T27§ R =Dlant size to plant cost and to O- cost is discussed. " -

- Increases in O: cost are quite rapid as the size of the
‘plant is reduced: $7.00 for a 100-ton plant; $4.S0 for
300 tons; and $3.50 for 1,000 tons. The function of O
in the production of synthetic liguid fuels is primarily

the gasification of coal with O. to produce mixtures of

CO+H.. which then may be used direetly, in the case
of the Fischer-Tropsch synthesis, or as a source of Hz
for.coal hydrogenation. Among the potential advan-
tages of the substitution of O: for air in the coal-gasi-
fication step are the following: (1) Fuel economy; (2)
increased capacity of equipment; (3) wider range of
‘' possible fuels; (4) greater adaptability to pressure
operation:-and (5) higher range of attainable tempera-
tures, The amount of O, necessary to produce synthetic
fuel by Fischer-Tropsch is about 690 1b. per bbl of
. lquid fuel. This amount of O: at §5.00 per ton would
amount. to §1.72. per bbl. and at §3.00 to $1.03. Each
change of $1.00 per ton for Q: will change the cost per
- bbl. of synthetic fuel from this process by about $0.35.

. In the coal-hydrogenation rocess, a relatively large

part of the required H; is to be recovered from the tail

gases by low-temperature separation and produced by -

reforming the produet CH; with steam. Thus, the O:

requirement for coal:gasification is only a fraction of -

that for Fischer-Tropsch. About 90 1b. of O: will be

required to'make 1 bbl.of syntheti¢ fuel iy coal hydro- |

genation.” At $5.00 per ton, the O: cost would amount to
 about $0.22 per LDl of oil ‘and at $3.00 to about $0.14.
Each change of §1.00 per bbl, in O: cost will change the

.. cost per bbl, by about $0.04. . ] )
© 156, BATCHELDER, H.R., TENXEY. R. F., SKINNER. L. C;,

: DREssLER. B. G., Axp HinsT, L. L.. Role of Oxygen

in Production of S¥nthetic Liquid Fuels From Coal. :
-Prans.-Am, Soc., Mech. Eng.. Process Ind. Div. Conf., ..

Paper H0-PRI-T7, 1950, - .

“Use of O: in place of air or of external I)eating in the
- :gasification of eoal for the preduction of H: for coal .

‘hydrogenation. or of CO-H. mixtures for Fischer-- ' - "

.- Tropsch synthesis may have 1 or more of the following
advantzages: (1) Fuel economy; {2) increased capacity
. of equipment; (3) wider range of possible fuels; .(4)

greater adaptability to pressure operation; and (5) a
‘As to the

established-that for the Fischer-Tropsch process about

‘of $1.00 per:fon-in price would result in a change of

separation or by.reforming the product CH, with steam,:
It is estimated that about 90 1b. O..will be required to

At $5.00 per ton the O: cost would-be $0.22 per bbl. of
oil ‘and at, §3.00 about $0.14. Each'change of $1.00 per
ton in the cost of Os will change the bbl. cost of oil by -

157, Bages, L. °F." Curie ‘Points. * Pro

. . _{(London), vol. 43, 1931, I, pp. 87-95; Chem. Abs,, vol. _
| -25,1031, p.1T8. ST

Description of the magnetic behavior of a ferro-

magnetic snbstance may require 3 temperatures, (1) the
ferromagnetic critical point, at which the rate of change

of the-square of the ibtrinsic magnetic moment per- .

unit volume with temperdture is a2 maximum; (2) the
ferromagnetic-Curie point, at which the intrinsic mag-
netization may be considered zera; and (3) the para-

magnetic Curie point, given by ¢ in-the Curie-Weiss law

690 1b, O: are. needed to make 1.bLL. of synthetic liquid "~ .
fuel, This amount of O, at $5.00 per ton would amount "
- t0'$1.72 per bDL and at $3.00 to §1.03. - Each changeof
-~$1.00 per ton in the cost ¢f O: will change the bblrecost. .. :

of synthetic fuel by about $0.35. For comparison, simi-- = -
2 lar calculations made-on coal would show that a change

about $0.40 per bbl. The Q. requirement for coal hydro- . .° -
. genation is-only. a fraction of that for the Fischer- .- .
../Lropsch process «due to the fact. that in the former :
_-process a relatively large part of the required Hiis'to ' " -
be recovered from the tail gases by low-temperature-
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x=C/(T—#). The significance of the ferromagnetic

and paramagnetic Curie points is discussed in the light

of the results of a number of investigators on Fe, Ni, Co,
the ferrocobalts, magnetite, and manganese arsenide.

The paramagnetic behavior of these substances can be

decounted for by a slight extension of the idea that -

ferromagnetism is due to a magnetic particle consisting
of a group of associated atoms.

BaTuev, M. 1. See abs. 802, 802a, 802b.

Barz, W. Seec abs. 3648, .

158, Baver, W. [Mersol.] Seifensieder-Ztg., vol. 08,
1941, pp. 524-526; Chem. Zentralb., 1942, I, p. 1571,
Chem. Abs., vol. 37, 1943, p. 6370. I
Mersol is a sulfonyl chloride of an alphatic hydro-

carbon of the formula RSO.CL which is mude by the

action of SO:Cl or chlorosulfonic acid on parafin
gatsch. It smells strongly of HCl and SO. and con-
tains about 17209+ of wusaponification residues of
hydrocarbons. Its saponification number is approxi-

" ‘mately 890. The sapenification to Mersolate i carried .

out by pouring Mersel into alkali that is not warmer:
than 60°. The concentration of the alkali plays an
important role in the formation of the final produet.
If the Mersolate giue is thick, a large part of the salt
precipitates:. If it is-thin, .the uusaponified part can
be removed.as a thin oil a few days later. I practical
operations a thick liquid is prepared Brst: and. after
‘the removal of .the salt, it is diluted. Contrary to
- soap glue, the Mersolate glue -always  remains-fluid.
Numerical:data.ave given for a saponification, and the
processing of Mersolate to soaps and ‘soap powders is -

described.

- Baves, Ho M, < Soc abs, 2804 ¢ 7L
159; Bavrron, W. [Destruction of Cast Iron by Car--
bon-Monoxide -Gas Mixtures at High Temperature.]”
Metallwirtschiaft, vol.- 18, No. 8, 1939, “pp.” 51593
Chen. Abs., vol. 33, 1939, p. 2864. - e
- A cast Fe vessel was destroved by 4 ‘hot' CO-gas
mixture after 134 yr. The-gas penetrated along pores’
and graphite particles, leaving deposited C. -At 350° the
following reaction, catalyzed by Fe, takes place: 2C0~> .
C-+4C0:. Steel is not affected. E
160. [Destructive Action of Carbon Monoxide
and of Gases Containing It.J. Chem. Fabrik, vol. 13,
1940, pp. 101104 ;' Chem. Abs., vol;' 84, 1940, 1. 6559.
Decomposition of CO info C-and CO: is accelerated

. by metals and by some oxides.of metals,  Deposition -

of C_ occurs within the structure of the metal, weaken-
ing or even destroying it. The temperature regions

“"in which’ this-action is .appreciable are; plotted for ..

* Fe, Fe:0s, Ni, NIO, Ni:0s, Cr,.Mn, Co, and C0:0... The
- effect is smallest for Cr and Mn. - T :

" 161, Bauktow, W., ixp Epwry, B.~ [Effect of Tem- .

perature and Pressure on the Disintegration of CO.] -

Arch. Eisenhiittenw., vol. 16, 1942, pp. 197-200; Chem. -

.~ Abs,, vol. 37,1943, p. 5903. - - - R
"It is shown ‘theoretically that the CO disintegration

200=2C+C0; is a special case of ddsorption catalysis,
“‘which under normal conditions progresses only very
owly but assumes technical importance.in the presence -

-“of ‘suitable- catalyzers. such -as’ Fe, Ni, or. Co. “The
-adsorption of CO molecules by the metallic surface is

*connected with- an incréase in.their activity. -The

. ‘theory for the calculation of amount and concentra- .
tion -of disintegration and of  disintegration -velocity
is developed, and the respective formulas are given.

*-A maximum of disintegration exists, which depends
. - on_ temperature; ' with . increasing temperature -the
. chemieal reaction velocity increases, the' adsorption

_possibility of Fe, and thus its capacity to influence the
process catalytically, decreases.. The C disintegration
increases with increasing pressure (at comstant tem-

‘! perature) to.an asymptotic maximum value.

" coexist. . The maximum -effect on decomposition of CO}
. “is shown.at 500°. The oxides hiave virtually no effect:

- "ig resched at a’streamning velocity of about.1: em. or &

-1 .Ca and Ba oxides and Fe:SiO; are weak catalysts: the

- & ld

162. BavxLoE, W., axp Forotvp, A. K. [Decarburiza. -
tion of Cast and Malleable Iron in Hydrogen and =
jn Mixtures of Hydrogen and Water Vapor.] Arch,
Eisenhiittenw., vol. 16, 1943, pp. 335-362; Chem,
Abs., vol. 37, 1943, p. 6619.
Addition of about 2¢ by volume of H:O vapor to

H. decreases the time required for decarburization

Low contents of Mn have but liftle effect on H. de-

carburization; 809, ferromanganese could not be de. ¥

carburized with pure H.. The decarburization in ases Sy
with oxidizing- components is determined mainly by ;

the diffusion velocity of C in the Fe; in annealing in b

pure H. at higher temperatures, the purely chemical

reaction between H. and C is the slower one and thus ;

determines the decarburization velocity. H

- 163. BaUvkLos, W., aNp HELLiRUGeE, J. [Effect of.

gue

ide

. Some Substances on the Decomposition of Carbon'/ oxides but metals produce e . 'R
Monoxide .and -Methane.} Arch, Eisenhiittenw.. vol, mﬁ“se“é’lfet(‘;’g “decomposition. . “tween Iron Oxides and .Carbon 3{9{“’?}%08138%1 ll?ll)
15, 1941, pp. 163-166: Biennstoff-Chem., vol. 28, e Lo, W, AXD KNAPP, B. [Progress of the oside.] Ztschr. pbysik, Chem, \0.03‘,(05 ; ,423-
- 1942, p. 7; Chem. Abs,, vol. 3G, 1942, p. 7265. m%e?&fx Pe,twe‘evn_ Hydrogen, and Carbon inlIr{m.] -/354-868; Jour, Chem. Soc., vob _S;, 1':)1 , (2 }1- Cd .
7 In fhé presenc atalysts, such -as metalli e ol - vol. 12, 1939, pp. 05311 ; Iron -~ “ilibria, which way be established ¥ passs ng CO-
n fhe presence of catalysis QII'IC v as metallic Fe, ‘Avch, Bisenhiittenw.. VO , Setol. Memy, vol.. - or]%,gg:l;\'g‘ S, ave represented by the equations: Fet

and at certain temperatures, CO disintegrates forming

free C. The velocity of decomposition depends on the 27, 193%, DD 140-164; Chem. Abs., ¢ “of
. . <t and. i o ot af . 2 27, 1900, DU 278 . : . ceacti 0.+.CO=8Fe0+4-COQ: is also onme 0
nature of the catalysts and. ix gieatest at temperatires -7 sel. . The reaction Fe:O: ailibrium li;lﬂtionships were (e-

between 500°-G00°. TFe:0: mixed with S§it; Ca0,
‘ALO; ‘or Cr:0. ctused ‘a lowering in the catalytic de-
composition of CO. Cr:0, is the most effective. - CHy-
-has no eritical-decomposition: region: at higher tem:
peratures, however, it is more unstiable than CQ. an
_decomposes with greater velocity. Mixtures of Fe:05
‘with 'CdS0s, -HeCl: or B:0: are equally good, - E

: 3 : ¥ ots + - .long aS = i ‘diffusion. and, thus,. - 5 -e in fh A

164. Barkron, W., sxp HENRE. G. . [Effect of Metal the reaction s determined by the diffusion and, A= yiuin cury 9 ins 476 CO. This in-
o p - ; 2 pressure. ° g cas phase containg $ie C - by .
K . L8 e e et at which. ferrosoferric oxide . .-

. .and Metal Oxides.on the Decomposition of Carbon
“Monoxide and-Its Technical Significance.]” Metal
© wirtsehaft, vol. 19, 1940. pp. 463—70; Chem.-Abs,

Toyol. 36, 1042, 81T, - 0 oL Yy
-2 At 500°-600°, Fe oxides and cast Fe cause decom-
“position of.CO accompanied. by deposition of C-accord-

ing to 2C0=CO0:+C, by strong loss :of :Fe from th

oxides, and by destructive aétion on cast Fe. Fe-co
_taining ceramic Imaterials arealso destroyed, - The
harmful effects occur only i the temperature and?
pressure range in which Fe. Fe oxides, C, CO, and C

~lon the decomposition; Fe metal itself is the catalytic;
> agent. “Decomposition occurs in’ the adsorption layer:
_.and -is proportioral to.the amount ‘of CO adsorbe!

“H.O  vapors retard CO decomposition by- preventing
- formation of metallic-Fe surfaces. When CO is passed!
..gver Fe,0s at'550°; the maximum rate of decompesition

- ce./sec.; a marked maximum rate of decomposition &!
' 1, atm. pressure-occurs- around .500°; below: 400° and

"~ The. maximums are eventually the same whether,?'

[ 'Fe0s. FeO, or. Fe:0, is"used;. the initial activity: 18

.'to Fe took place. -Sintering is rapid above 600°. - 2
- dition of 19 (CN)s, NHs, or H:S reduces the depositi
of C by as much as 95%. ' Near 500° the oxides of
“Co,.and Ni cause deposition of C; the maximum effects;
- are‘at 500° for Fe:0s and at 700° for: NiO and CoO-Mg&;

oxides of Cu, Ag, Zn, Al, T4, Si, V, Cr, Mo, W, U,
@, SiC, and@ FePO, are inert., Of the free metals,
Fe, Co, and Ni are strongly active; Mg, A}, Ce alloysi g
and Ti, Cr, and Mn redct with CO and cause deposition
_of . ‘Ag, Cu, Zn, Si, Mo, W, Pd, and Pt-are inert:
"'Phe destructive action of CQ.on various materials
firebricks can be prevented by avoiding the ‘harmik
temperature and pressure limits, by removal of Fe, &
~ and Ni, by conversion of the oxides of.Fe, Co, and Nif
compounds stch as the silicates or phosphates, whic

s

not reduced to 1
e riments on the destructive &

to very strong mechanical fi
of the deposited C. - -
165. BAUELOH, W., AND

ous Metals an

1936, DD- 321-332; Chem. Abs., vol. 30, 1936, p. 5139. S ealing times thi

Reaction 200=C0:4C was St
as over Fe:Os
-0, CTy
. ?:'(3)50". The exreélt 0(1]3
weighing the C pro nced. £ C sepa velosity, =
i i and then-decreases, the m of CO. nnd 729
;xsi%sgtgtai_;%xagxflg;ufl}; ?1]11!(21 Fe osides, at dﬁ(P for Co and © 1050° cause scaling "t the Fe and decreas
o oxi 30° Ni oxides bu
oo oxilen O o for Mn, N rates with . —C0- niixtures can
o . 50° for Mn, No G separa . Sure CO—CO: mistar ‘ tied als
ﬁ;ig"ofoglc& lan‘ll :: 2?:00 xfxgr with Cu0. Itis concluded l;))ering in Nrcontaiming CO-CO; MKLOTes.
a a4y & =) i £l )

] v egie R
and Steel Inst. (London) ; Carnegl ol 3%, 1039; . - R0+ C; FeO-+ GO=Fe-+CO:; and C+C0-=2CO.

Basie reactim‘i F:;Q e

i first, inde € nd 1 )
((])lsc(:;ff:r?t'*ﬁxfliﬁsgol\‘es Cppreseht on the Fe. surf_age in Cor CO; in n;bont eoma.med mx

! o t‘te' or y-solid solution. The Fe ‘formed in this | pected witha gas vurette. 2 ‘
: cimenolbet'mcts Further direct access of H to C, so the ~ jeen established the gas was draw
ie?x%%iof can continue only after

" depends on temperature, € content,
The CH. equilibrium’ ‘;sl an
30° igration velocl e ‘ y
fggctit(}:fvltla]llfcli'tl?}gf H and C, so the reaction becomes- " ‘giows a minimum point- at 6
TeaL ey nrocess and-is determined by the €4t L~ . is cc to th
zl;ﬁsggsgls'l)l’%clff:eqtf1)ess. o marginal ecarburization. . -feryous oxide is u DO oy Teduced to Fe.
zones are distim_{uisl(lled(:3 )(1) Purely

2 ition; .and. R t y A ,
‘(v.izhitxfazlbsé%-phﬂse range .of austentite ’; “cementite.. - chere the-curves e
Experiments,
tion, are descril -

s 2 RKLO ; JEE, B., A ‘ ’ |
S ccompositio W O Monoxide in the Presence . _exist together, and - below G

catalysts: takes, pl , Ar
- ti\'él){' The speed of the decomposition
.cres up to an ho h )
323225 in’preaction speed - is due to- the formation of
i ition o: ... metal carbides which have a lower

- above 'S00°, virtually. no deposition of G was observed pure metal - Decom! position of the m
restores the activity of the metal:

“greater the lower the temperature at which reductlifdn, & ‘sintering process. O
g%

167 BAUKLOE, W., SCHULTE, Fi AND ‘ 33 1939, . 9695. - R P
-0 1 T N ine jain and. Alloyed , 1939, D . . . .
[Decarburizing ‘Annealing . of P . Carbon - - ! te acids™for use in the soap jndustry
" “Malleable Cast Iron ‘in Carbon’ Monoxide- o sﬁﬁﬂ?&h:::l%agﬁttie St possible amounts. of DYArOSy-

.. ~Dioxide " Mixtures.]
1943, pp. 841-354; C
. Effects of w
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> i o iffusion of C from the
-the specimen. Vigivg}grélttymognifgx; ‘:iecarburization
~imi'en_ct>£ t%]?ée(jsa;?t\' of C gasified in unit time does™
;it? gl{x“ense proportio_i:xlly wi;‘h the oyégi(ﬁ’aelsci r‘:o:::llt
v i- in hypoentectoid.whlge-cast e, as 1  Steel
HepeR, G- [lnﬂyence "\flf,g‘o"é. For short annealing times, the g%m;xig c‘e:,:l\:g?:ea; Y
@ Metallic Oxides Upon éﬁ:ﬁ,’m\-‘ol 296 clusions seem {)o ergggsevgzi . tsl' ‘l’mt e e
i chr. anorg. vy . 226, ecarburizati 3
3 tnem. 0 e e s is hardiy %oﬁ%?able.v I&:cgogrt‘era?'
died by passing CC 7% An, Xi, Cr, and ¥ have hardly ags ¢ de-
Xi:0u NiO. EN car;mr'ization Yelocits. Mo at 10507 &n?lflasiibn‘i]% z{rl‘
and Cu at 350°  Turization velocity. § seems 10 hn; e;'lt .eqc(o rhurizs
fhe reaction is measured tbg tion, 'The highest (]ecal'lt‘:lllnza;;o;:‘i\xe; grcé ?‘)-f];x obtained.
i separate jow-fiow velocity, with a gas 28
o ahorenses She for low-fo Vo CO- contents above 289, at
e of - de-
The results obtained with -
be applied also to the tem-

e “:Axl. or by protéctive glazes.
i etion show: that it is
orces of erystallization

Decomposit

Feu0s, Fe. C0:0s Co-
MnaOy, Mn, A0 Al, ZnO, Zn,

t nt 750° for Ni, at " ‘eqypurization velocity.

d from them . - oo Rign, B. AXD GLAESSXER, A. {Equilibrium ' Be-

A-!;:’;Hzr-SFé-FCH. is theoretically - oqpilibrinm.- The e

f17-of temperature and’ "~ ermined by heating lie solid in an atmosphere of CO

a porcelain fube con-
fter equilibrium had
i off and analyzed. .
Jiffusion of H..AS . mhe solids esamined ~were ferrosoferric_oxide and

. i fapy ‘i he equilib- ©
“the progress of oxide and ferrouns oxlde,:}ngl Fe. T e i
P e . ferrous e 1st case exhibits a waximm at’

diffusion is the slower Process.

‘mother factor. -Beginning 3t gieates the teiuperature : - oxids
jcity_ of “G:is hi he is. 1 i " In the 24 case, the-curve
ty of ‘G-is higher.than the . js reduced most- difficultly I e e 505 »C?‘ 115 -
i resp0 ‘the temperature at which -~
this corresponds fo T fne Te. .
along ‘witl - Boudouard's-values for . -
etween C. and: GOz and from ‘p{)lmt_st
t; it is deduced that at atmosp erie
i due- 9y oxi -osoferrie; oxide
’ Coborate the theoretical dedue- . ssure, CO, CO:, ferrous oxide; f?‘» 050" de,
\}‘éléshmc%l:&l;g‘ atl% refs.. .o g;e(; C can exist side b;;d side :bt 64:Gé:‘a°n% fglx:ds Fs:lcxglsr
D" S, ' s uilibri 85°. - Above G50 )
AxD DA s et R - 47°, C an('l ferrosoferric
blast furnace, the results

a by the equilibrinmil - ypesent;

ferritic, up to§30°5 " - gults arve plotted

hypereutectoid, above §30° “the equilibrium b

Decomposition of Carbon Mono: csence;
Nickel as Catalysis TADns.
nd Nickel as 355 Chom.

_oxide. en applied to the ) e >
__,glr;g::- ﬂ:;’th ‘the —I;'gductions of ferrosoferric .oxide l"m%
ferrous oxide must take place at-qifferent zones,o\v 1; .

“ are characterized by different: contents of . C -

<~ in contact with a  gas rich in COo at‘,tempera urg(s}

y reaction” * pelow 647° is oxidized and.C.is deposm?d, Wth'mix C .
o ‘The de- "+ can be deposited from the gas at a temperature hig .31 .
i than 680°. Theleatof formation of ferrosoferr(xlc gmbg !
-activity than the. . at 200° undey; constant pressure 15 c:}lc\glaitfgesotz, e
étsﬂ carbide by H: ~~ 267,380 -cal, and that off fe;rons:oxdg, at: 680

of - Iron, Cobalt & 5
Indian Inst. Metals, vol 4, 1950, pp:
Abs,, vol. 46, 1932, p. 7415, CO . F ‘
Maximum, decomposition of by Fe;
e a‘t)ze at-530°,.700°% .and

hour. and then decreases.

“If -the: metal is - 67,350 .cal. e . - S
o g cqrns Gl ion in the Soap, Indus
: L L vity is lower; owing to & "' 169, BAUSCHINGER, ¢, [Utllization in 1 o
eated in H, the metagégrségtslgsl This sintering: .. try of Carboxslic Ac‘ds'M‘,’de’trom-%ﬁamngbsl‘it:ﬁ
: I i¥p Farepertcms, Ho . ° “u. Seifen, vol. £5, 1938, pp. 626-630; Chem- A T

_Arch. : Kisenhiittenw., vol.. 16, .
hen. Abs., Vol 37, 1943, D. 6619. y

1actides, keto acidgﬂig.t:bofyl‘igsag:é?tss:

" thick ' g healing, = and‘unsaponiﬁable.matter. The; insufficien ho) 3
1t - thickness, - duration of anpvealing, er: e D to
4 * d contents in. the ca of soaps from synthetic fattyi aP écu_liar~» e omend

carburization .’ co. of unsaturated acids. ig ena’
decar s %gzgfvea in’ the soap Xettle in preparing, S°"P,f‘9m__

O etic fatty acids are.discussed briefly.

acids, lactones,

témperature, gas composition, an
ing.of Mn, Ni, Cr;-V, Mo, and S on 1
ve%ocity wére ,i,xl\'estig;}ted ‘on wmte-cqst Fe'in C .
mixtures at 950°-1050°- The diffusion constant f0 synl o £ ‘ A o “
G in Fe was determined. The Jecarburization veloelty. .~ ‘Bayaw, 8.7 S¢e abs. 2553 - . o
‘increases with inereasing terperature and decredses’ . Lot G [Newer Tarze Scale Technical Devels
with time approximately hyperbolically. The gasxﬂga-- . 2, e T phatic Conw

tion of C takes place virtually px;ly at the ism'face of - e AnpEe

.7 opments in-the Chemistry: of»

B PR R . S Lo e

iR o R






y .

.28 Am!ocmpm' OF FISCHER-TROPSCH SYNTEESIS AND RELATED PROCESSES ‘ ' e o 29
T 7 777 LITERATURE ABSTRACTS -~ oo - = o oo 28

g{%?%gg?ﬁgﬁ%ﬁu&ggh (l:)l;en\]-o I(U:iasi (Ségi.), ' C—Cs and CrCu fractions. The ﬁrst‘2 are hydro. - i )
8468, ’ 4 . - vol. 33, 1939, p. tg:iegzxat?id dto the corresponding alcohols, the C—C, Etraz ¥  the period of accelerating reaction and period of stea
Sorption isotherms for 20° and 50° for th foam'tn s application in fire extinguishers of the reaction rate are suppressed.
Rh-H, and Os-H, systems are analogous ol oo I;—g:: 2 otatlio;t"})e' ?“d' the Co-Cy fraction i used in the 191. BexpEr, R. J. German Wartime Diesel Fuels =~ syStem.
Pt-H: system. The metals were used in the ﬁ;lelg' dis(.{ by vacumg dlx};txill(;’fxigs' The CirCy fraction, isolateq Were. Blends of Natural and- Synthetie Products. ' BESXETT, H. A. See abs. 2804.
gfrsed form (Ir, Os, Rh, and Ru blacks), prepaved by . rectly for the proé]ucotli]ogto% s‘gg;;sp;;flsgg?i)l!s ey di- - Nat. Petrol. News, Tech. Sec., vol. 38, No. 6, 1946, 319, BexxETT, J. G. Conl and the Chemical Industry.
¢ reduction of their chloride salts with hydrazine— latter of which appear to be of excelleni fgﬁflittlive %p sRilgi;]R';ggg:\:?ilscsﬁnmiilscls‘llhol;:ptﬁegt’. ?5.%71—’1-.‘:5, JSE" Tnst. Fuel Wartime Bull., vol. 17, 1944 pp- 185~

dy range examined the he:it transfer is independ_ent of
- the arrangement and spacing of the tubes m’th‘e

HOI in weakly alkaline solution. ie : g .
thermal conditions of treatment O?Ybls;&;t f??ﬁﬁ?érﬁ g?iogggcé;] élcilgscg!;% .nsetc‘l In greases as Na, Ca, ang = § - 1045, 42 pp.; TOM Reel 200; PB 1,675 and 2,529. First J. Arthur Reavell lecture.: Discusses existing
?rn'gﬁ %t; sorx:ltiou ‘20° and 50° and that of desorption for softening agents for 1;:5?:11;);-“&’1;1;“;? al\xiolnmine as Principal sources of German diesel fuel were the - processes. for coal wutilization—carbonization, frac-
therm an hfm Rh anad Os 150°), reproducible iso- soaps have also been used as lubricants rg and Ca following: (a) Natural-petrolewm distillates; (b) syn- tionation by solvent extraction, and synthesis of hydroe-
e s &an e obtained. _An increase in temperature molding. The pitch residue is used ‘in 1 or Dlastic thetic distillate known as Kogasin 1I, the high-boiling carbons. The principal defect of the latter process is
sorpglvlé 031 émdf dlclasorphqn causes decredase in the duction and as a molding agent for foundxicggg bro- fractions distilled from Fischer-Tropsch low-pressure, its wastefulness; only about 30—40% of the coal sub-
e et oo e S mea gt I themanuacineof sl 0T I | gvishiatyr cative pocest e M e sance s ecovred i dhe prodets.
1926. b p . l 1866 - Brrrz, J. Q. See abs. 927, ‘ gfe'i of 47—c’eta}:e ;}:;ti;?:l,n}:%;e;ui‘t‘;blle l\)\?h;n used ’ak;ne X Besx ’ S(;e abs, 143:'[ o senifi . "
183. Brir, B.-A. *Synthetic fuel and Chemical Plants BEMAANN, R. “See abs. 205, 206. because Of its. higher consumption and the increase of = 196a. ’f*\I‘GE"' AT L “d}]S{f“‘L Séfs’“' e s
95% in the exhaust-gas temperature. It was, there- - Natural Gas.} - Metane, vol. §, 0. 2, 1951, pp. 1728
Chem. Abs., vol. 45, 1951, p. 4,427, :

in France. Petrol. Times, vol. 46, 1942 . 187. BExarp, J. [R iffusion i g <y
Abs.; vol. 86, 1948, p.'4312. eviandss 180; Qhexu, tion of Iron.] [I\gétten%fx,D g;}fxl:g?ml)n 531’55??8‘.001‘“33'
Review. - . No. 2,1 1943, pp. 20-29; Chem. Abs,, vol, 4, 950,

184, BeLr H. 8. Costs of 1 Froi ; 3 ' (b-97T8L . ; B
s of Oil From Coal and Shale, Rate of oxidation of pure Fe at 250°-900° ‘.ms o kR

fore, used mainly to upgrade the igmitibility of other
fuels such as petroleum-gas oil or coal or lignite-tar,
oil, in which cage the mixture is purified by selective -
extraction;  (¢) ‘Eogasin- 1, the lighter fraction dis-
tilled in the Fischer-Tropsch process boiling below

- Review is given describing uses of natural gas fol--
lowed by a discussion of methods of production of syn-.
thesis gas from CH, with diagram, description and -
composition of the gas for production of NH.. R

Am. Petrol. Refining, chap, 36, rev. ed.: Nat. P
e O E ap. 36, . ed.; Nat. Petrol. - oSt ~ :
?:l“;b‘% 43_‘ ) 3‘3)-135)0- 1945, pp. R 205-206 ; Chem, Abs,, 'i‘lgfitltsl?ge?ﬁecg"hq chemical nature of the filnis Tormed ' 430° F. with 2 cetane number of 35-60: (d) distillates .~ BENNIE, R. S Scc abs. 56: -
| YoL 59, 1My, p. 2 0. | ) o bt o anisu of the diffusion of metal through from the low-temperature carbonization of coal and 197, Bex J. [Ten Years Progress in the Chemical
Three methiods for the hroduct ; ) 1e oxide film are. discussed. - wwetal throug rom il ~ter i mzation of st . Bexorr, J. [Ten Years Progress in the Chemica
or the production of oil as a substi- - . : lignite; (e) distillates from the hydrogenation process Industries, IIL . Synthetic Organic . Chemicals.}
tute for petrolenmn-are compared from.an economic . . 2oo:. - [Variation of the Composition of Ferrous containing 38—49% aromatics and unsaturates good for-- . 1yq chim., vol. 36, No: 11, 1949, pp. 937-249.
.%_ﬂngl)?ulg: (1) “Bergius coal hydrogenation; (2) - %‘Z_Ifle;] Bull. soc. “chim. France, 1949, D, pp.-109- blending with Kogasin II; (f) shale oil. . : Sun.lmarv"of Srosress i the fiolds « ¢ or thetic-coal
il paenTropsch gas synthesis: and (3). recovery of ; Chem. Abs, vol. 43, 1949, p. 6901, 192. Bexepicws, C.. [Dissertation.] - Upsala, 1004, p. nemistry as exemplified by fhie Fischer Tropech and .
-0l from shale. (1) Yield about 100 gal. of gasoline/ Composition of FeQ carresponds ey . : 215 o : . - ¢ Y as exempliied by the Xischer-Lropsch and .
= SUN esponds exactly to the theo- ¥ .. the Bergius processes; benzene, and acetylene; petro-

A physical and physicochemical study of carburized leum chemistry—methane, ethylene,” butylene, propy--
. steel. e <.+ . lene; oxygenated products—methanol, ethanol, formal-
1193, BenEpicks. C., axo LorQurst, H. - [Rolubility of . ~dehyde, acetaldebyde.. héetone; acetic anhydride, ethy-= -

" -long ton of coal, capital cost-$0.90, operati P retic vyl
0 5t-50.90, operating cost $0.17- retical for FeO (77.75- Fe) above T50°

222%/&13“1- - (2) 36 gal. of synthetic:crude/ton of coke; tains 75.9% Fe at 1,1&" m)xd do;se n‘g? L.-lmf;e:aozvﬁfﬁ

Difal cost $1.18, operating costs are believed to be- .iRCrease in temperatire. At 380°, an équih:bréirum ex-

comparable. (8) average of 43 gal. A . “iste p ‘
shale, ivith-a re)eover\%f;f ofsf?rffr‘.i'ﬁff;ﬁ‘;‘lg‘?/ ton of: :.Setssr’olzlecltix;ee?o‘ t_laegg %{‘ﬂSe'S‘FeO. -Fe, and. Fe,0 cor- .7 ".Osygen in Iron of Ferrous Oxide’ (Oxoferrite;, Wiis- lene oxide, and phenals, ) .
from 75-90%, capital cost $0.30. operating cos &4 oh8 - tosether g 10 10.0% Te.. The apparatus. is deseribed, —tite).] - Ztschr, anorg. Chem.”vol. 171.192S," pp.  “188. Bexorr, R. [Therinomagnetic Study of Borofer-

) bbl, of crude of], assuming Gbéékxzie}% of ‘l'gg(nl(.igxsét :3:-lgf VlitTerat?n"é With -esperimental . technique.  Reviews ©.231-238; Chem. Abs, vol. 22, 1028, p. 3612 . " 707 yités.] . Compt. vend:. vol 2311930, pp: 1216-1238; -
$0.15/gal. -1t is concluded that nione of the 1nethods is. - 866 e’ 456 100 J . -Diagram given for the system Fe-O (abs. 3053) con~ . = Chem. Abs.; vol.'45, 1951, p. 2355. .- L e
‘commercially attractive and none, with’ the possible’” 189 Bexann, Sec abs. 478, 1279, 2275, - tradicts the fact claimed by Schenck’and Dingman. - -:- Magnetic -suscentibilities were -determined in the .
ith petioteann Aan of rich shale, could compete - 7 SERARP T 4%D CoqueLrs, 0. - [Oxidation of Iron {omaorntta e Saonmn 0055 10 hne pees supzosteq  nge O7LI00C for boroferrites, BO-KeOw MO, i

b A8 | 1S 5 " . ¥ 0. . X0 Dd Rgested V] =ijlg, (n, N1, & 1= Mg com-
natural gas probably will precede eciﬁf&%gcﬁ?ti:ggr? . leally.] Rev. mét., vol. 43, isﬂ(’;’,’;};e_dlfgffgilfﬁfgﬂ' that traces of ‘Al:O. picked up from the container by. Eoulx(;(; and 4.in the f:)t’hexl"sjl n'fl‘heeél;ne él(::l;}:]!%itsb\\('g;}:‘;'
‘genation of coal in the United States, -+ .. . AR . Abs., vol. 41, 1947, p. 8418. . . - R B F;:E)); would explain. the discrepancies. The solubility © " respectively, 8.66, 10.5; 19.8, 16.9, and 20.6. (I) decom-
185. Beir, 1 L. ~ Chendistry ¢f the- Blast Fy .~ - Sheets of Arinco Fe 8 . thick webe hoatad i L1, - __ o 0 in a pure Fe-0 system is so Jow that it is difi-  posed above 1,100°, Cu (II) changed to.Cu (I) at S90°.

pri ) ast. Furnace, . JACEIS 0L Arm mny, thick were lieated in an ' . i f ubility is iner S . ¥ v = : ks
o G, oo, v 45, b 205 304" apem e esroney rmace oviica wik a s G G S0 et i soe i et b e P g . e s, 500
Catalyzing effect of Ni, Co, and Fe-wpon the velocity **  at which no ge;z:fe(;)rti?ﬂlér'bgdf’?f ormed o1 Rl Beneprer, W.'S. . See abs, 2321, 2322, .. .. .- - BENsoN, H.E.' Sce abs.'646, 647, 648:
d Ty 1) el 3 ; ; - BENTON, A: F.. 'Sce abs: 3681, .

- - "194. Benescm, F. - [Stability 'of Complex Iron-dMan-, - : A ; ; 3681, R
- ganese Carbides.]- Anyagvizsgdlok Kozlonye, vol. 19, - 199, BexTox, AU'F., aNp 'WHITE, T. A, Adsorption of -

of thé 2C0=CO0.+0 is'investig: i i
reaction 2C0=CO,+0 is'investigated.  Highey - -cooled, sectioned,-and examined under a i icroscope
Hydrogen by Nickel at Low Temperatures. Jour.. .-

tem s 500°--800° nfavor: ’
peratures of 500°-800° were unfavorable for.the: for the nature and distribution of scale constituents,

decomposition-of CO to C'in the case Y i . p

" At the temperatures investigated, the giidme?ﬂléfel;eé :-IC][‘hets.e experiments . were ‘Supplemented by ' isothermal .7 1941, pp.’ 1-80; Chem, Zentralb, 1942,:I, pp. 1180= . . -z :
- effective as the metals themselves in-determining the dea ing at 700°-960° for up to-20 hr.- Oxidic film pro- .1181; Chem. Abs,, vol. 87, 1943, p. 2322 -~ .. - .. Am, Chem. Soc, vol. 52, 1930, pp. 2325-2336; Chen.,
. decomposition of CO. B ! 5 e uced on heating Fe is a vesult of Fe-diffusion outward ' " Investigates ‘the stability of complexi Fe-Mn rcaps . ADS, yol. 24, 1930, p. 3937, - . . - - L
: . Adsorption of H. on-Ni was studied at préssures 0—1-

" .and of 0: diffusion inward into the metal. These rates - Dides in the austenitic 12 and 209% dIn steels (1.1% C):

186. Berraay, IL..J., anp' N R bt iffasi Gmatatrritfl :
. Chemical In’dustries—SyﬁthIerEIilgg‘vé;‘ttI\?'&gds G%ﬁnan-' : 31f1adrﬁ‘§2‘r°',’;f‘?1’,§h ‘:‘i"y with témperature, specify the Annealed for a long time at 6505-850°, the free Fe-Mn . .atm. and-at 11 temperatures between —210° and 110°.,.
v 4 . Chem.” . ) scale. -Structure .of scale produced : carbides. lose their homogeneity and change their -. At a given pressure the adsorption is relatively large at
_the lowest temperature, decreasing to a minimum at

tructures: similar to- the hypereutectoid-carbon steels . de £ S
at-corresponding temperatures. - In the cases investi- . between —200° and —175°, then rising to & maximum. - -

gated,. the hardness and, therefore, the,number.of . in the neighborhood; of —100°, and finally decreasing
Drecipitated double carbides  are a direct function of - .again.at higher temperatures: At 600 mm. the adsorp:

. --and.-Met. Eng., vol. 52, No, 12,1945, pp. 178.- o P ° AL e
V¢ 2y INO. 12 , DD. 178,-182, 184; at or above 910°, the A, ) B
: §Bi§f' Igﬁe‘iﬁal%gs' 3"1())11)' ;4(‘)3 hﬁ;n‘_{set jn%é vol. 56, ’1946,' ) déffereti)t.from the scalnepggfx:df -?faiﬁe‘iﬁi? tiﬁggx{
bl 29y . B . 40, Pp.-7662. -7, .. " .ature, because.there.is a-c hic i :
sé z;Sl.\'nitxllzeé‘i<: fatty acids have be,en'Pl'OdU(:ed on'a Jarge- . ?Dt%l:;wgen a-Fe'and scale, thzitrg'ss ?&é:ﬁai%hzgsceogglfylfgg .

all tfsed a gﬁf‘lﬁi’ ;%t% l’tl]u.mt%er of plants, They have ab:lico?:x?cté?gnpﬁ;hg-s@lg as a whole follows a-par-.’ me and temperature.’ In the range of carbide pré-- - tion iS constant between —100° and 0°, presumably

.. fins  (normally- from thg i fa;, of oxidation of paraf- according 6 oth Individual constituents- of it-form L pitation- hardness increases. steadily; at 650°-850° "~ indicating the formation of a:monomolecular layer .of
- _process on lignite): by air iel Temperatur-Hydrierang- - ‘straight line :; dcurves, Fe:0s and FeiO, following . ° e double carbides decompose, and in. spite of water- ., adsorbed gas in this region. Al adsorption values are
-.-  that worked by the Pxi;sc \.Cgsmg Athe same method &S jpa o o of em tF e0 a parabolic' function, ™ The - uenching, hardness decreases and. duetility increases. - ' easily reversible yith- respect to. pressure.  However,
""" licenses from T. G.". The T ?E terica, which holds - 1 e ,pl.ese,jtp;'“bUSG on total sealing up to 900° The magnetic properties missing in austenitic. steels . 'on cooling to about —190° a sample previously brought
process is.a . new single SXtEf If mperatur-Hydrierung equation. . €d by" the well-known  exponential T€ also absent in the pearlitelike arrangements of.the -- ."to equilibriumi at,0°, the adsorption does not decrease -, ; .

r slestep brdrogenation process. - - ‘ : c Fe-Mn carbides despite the fact that pearlite of  tothe valueobtained iscthermally at —~190° but reaches..’

in ‘which b - i P c PR co el . ’ S8 O oo
ch brown-coal tar is treated in the liquid phase  190. BENARD, J., anp Mokeiv, J. [Kinetic Study of -Straight carbon steel is magnetic. nfnew rever(sixblehe%u;lllmriu;no::t \\%xich larger quantities ..
) . .of gas are adsorbe: an a . 'or some unexplained

. "with ‘a catalyst of Florida cla Cr : i : ion . :
Yith | 3 y -+ Cr and Mo. oxides. Reduction . of Peroxide With - ; X
yielding -a 'low-gquality gasoline, 50:oet: ” S o) o roxide With * Hydrogen.] Compt. 195. Bexgg, R.[Transfer-of Heat From Widely .. :.0 D! e
Bl S0, Sostune umber - xend, ol 23 1650, g i 0e, 105 ‘el Hutes 10”8 Brpnsters it of ey | o 86 A0 ana 1S e adeopion inrenses
B ‘Cr~C1 acids is Tecovered, fractionated.*and used for min?,5,00 J[he_curve shows an induction perfod of 20° : Arch. Wiirmewirt, vol. 19, 1038, pp. 287-201. . - In a discontinuous manner with increase of pressure.
‘ varlous purposes. - The .CoCi, acids, which: are in- - of sf':iegdgene()dt?f accelerating reaction 10 min., a period. . § Question of whether a staggered or a liné arrange- 200 Sorption of Gases by Iron, Jour..Am.
% .. solublein H.0, aré obtained as the-first fraction of ' atin rotion rate 23 min, and a-period of decelers .Inent of tubes in a system, gives better conditions for - . Chem. Soc., vol. 54, 1932, pp. 1820-1830; Chem. Abs., -
_vacuum distillation and separated - into the CeCr, - l!:r gtrgggygl?éi%t‘ 450° the induction peried is >2.5 heat transfer has been discussed oftén but mot defi- . Yol 26, 1982, p. 3712, . .- . CoL o o
- - LT v 3 » ALO98 € g uct{qn pebuod‘ls ‘s’uppl‘vessed; at 700?‘ Ditely answered. Esperimental investigations are de- Sorption of N:, CO, and H: was studied on reduced

Scribed from- which it 'is concluded that within the < -Fe.at temperatures 195°-400°. At the low tempera-
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tures sorption consists solely of physical adsorption. aldehydes are formed by using an alkali-conta . - NH, passed over reduced Ni supported on ThO: 211 . [Progress of Industrial Chemistry From -
Activated adsorption takes place at higher tempera- Zn0. 8 has an injuriousy eﬁectgon the catalyst. inrli\ﬂe at%m" lezll)ds to hexagonal close-packed Ni.N, which F. Kuhlmana to Berthelot.] _Bull. Soc. encour. u‘:’d.
tures. The rate of this process is greatest for CO and preparation and reduction of the catalyst are very im. - - js always contaminated by face-centered cubie NiN. nat., vol. 13§, 1939. pp. 152-173 Ind. chinw, vol. 26,
Jeast for N». With H, at 110° and above, a probable portant. The gas velocity over the catalyst has con- .- Thermomagnetic analysis seems to indicate that the 1939, pp. §9-96; Génie civil, vol. 114, 1939, pp. 10+
solution of the gas occurs. A stepwise increase in siderable influence on the reaction. With inereasing o - hexagonal close-packed product is paramagnetie. It 108. .
the adsorption at low temperatures suggests the ac- velocity more unstable intermediate compounds are starts to decompose near 190° C into the face-centered Discusses ammonia and synthetic nitrates, synthetic
cumulation of definite lavers of molecules. obtained, while at low velocities the stable end produetg - - cubic ferromagnetic nitride with Cunrie point=342°. AfeOH, the hydrogenation of coal, the Fischer synthesis,
Berg, A. Sce abs. 1389, . predominate. : ' N X.ray diffraction data it hexagonal close-packed phase the chemistry of G:H, and C:He. artificial rubber, the
201. Bers, C. Hypersorption Process for Separation 206. . [Effect of Hydrogen on Charcoal and Ag. = with ¢=2.668 4, ¢c=529¢ 3, ¢/a=1.609 A. For the chemistry of petroleum, and antlh}ocl, ﬂgex?ts, %
of Light Gases, Trans. Am. Inst, Chem. Eng,, vol. 42, tive Carbon and the Methane Syuthesis.] Ztschr, .. _face-centered cubic phase, #=3.521 i. It is concluded 212. . [Progress of Industrial Chemistry With
1946, pp. 663-680. physik. Chem, vol. A16%, 1082, pp 71-93; Chem, ~§  tnat nitriding goes by way of facecentered nitme Respect to Hydrocarton Syntheste) Rev: pétroli-
_Hypersorption is a light hydrocarbon recovery Abs., vol. 27, 1933, p. 223. "5} {0 hexagonal close-packed nitride. The latter reacts ere, No. §29, 1039, pp. 370-372. ot
process developed by the Union Oil Co. of Californja . Pressure hydrogenation of charcoal and activated - with He at 153°, decomposes in Ne near 450°. 8 refs. Reviews the hrdrogenation of coal and the Fischer
to permit processing and recovery of hydrocarbons . ¢ gives CH. dlmost " entirely. The thermodynamei 1I1. Gives discussion and bibliography on_the ther- synthesis. Stresses economic and -military- aspect of
from streams that cannot be handled economically by equilibrium leads to certain conclusions on free ener c mal stability of FeC. Fe.,0, und reduced Fe powder the problem of synthetic fuels. .
the conventional recovery processes. The process em- . of para-crystalline G: Natural O gives liquid hvd,ﬁ.y were treated with 2 H.4-CO at 560°-1.000°, Heating 213, [Water Gas and Commercial Synthesis,]
ploys a moving bed of activated C to adsorb hydrocar- carbons, but since charcoal and activated. C give none at S00° for- 2% hr, of mixtures of carbonyl Fe with Ind. chim. belge, vol. 32, 1945, pp. 133~170; Chaleur
bons ot of Jean gas streams. Its applications include of them. their structure must be fundamentally Gif acetylenic C or C from CO produced Fe.C. FeC made et ind., vol. 26. No. 244, 1946, p. 68 D; Chem. Abs,
the recovery of C.H, from gases produced in thermal  ferent. .Presents views of.the structure and reaction Tiih 2 H.+0: af 500° had a Curie point of 2107 and vol. 40. 1946, p. 7566, :
and ecatalytic eracking. operations, the recovery of mechanisi... o A - at-1,000°, a_Curie point of 216°. . This sprend is be-. . Contents of ‘3 paper presented in May 1943 Dhefore
G:H; and heavier eomponents from natural gas, the ’ : S, . Jieved to be due to slight differences in composition,  {;ficole Superieure des AMines. Discusses manufac- - -
separation of CH, from H: and many other separations. 207, Begt. B, £xp JUNGLING, K:  [Synthesis of Higher the former being richer in C than the latter. -8tep- " yre of water gas and the thermal balance of its pro-
Tssential operation involves contacting the gas stream = Hrdrocarbons From Water Gas- at--Afmospheric \rize destruction of the forner gave higher.Curie points . gyetion, the utilization of water gas for the production -
with a moving bed of active C that has been previously - Pressure.] Ztschr. angew. Chent. vol. 43, 1930, pp. 7] - - with each step and partial reduction with H. at 500°. of H. and NHs proportions of CO and H: necessary.
stripped .and cooled to the desired femperature. Sep- . 483—440; Chem. Abs, vol. 24, 1930, p. 3984 At 900°, 283G was destroyed after 4 hr., 20.9% after . gud qeilization for the synthesis of alcohols and fuels.
aration of the components of tle feed takes place in- In the Fischer and Tropsch water-gas reaction (sec 10 br. ; at 1,050°, 48% was destroyed after 2 hr, 715 The following systems are deseribed : Didier with ex-:
~the contacting bed by controlled selective adsorption abs. 1018), an Fe catalyst gives a different course of after 17 hir.. and 790G after 37 hr. Partial destruction “ternal heating; Pintseh and Koppers with circulation
of the heavier constituents. These are subsequently ~ reaction than a Co catalyst; Fe reacts with CO, Co at these 2 temperatures and subsequent heating at of Tiot .air; Winkler ith the usé of O:: and ‘the
stripped from the C at an elevated .temperature by with He - In the preparation of catalysts, it is best 800° showed reformation and:new formation of I:‘g;O * YLurgi pressure system. : AN
-steam. - The sgripped C is.returned to the top of fhe <+ to_start with metal nitrates and convert them to ° in the former case but. no change in tpe‘la'ttele The. 514, Beutavr, F. . [Coercive Force ‘and Crystallite
unit where it is dehrdrated and cooled, and the cycle. -~ oxides or metals, The presence of Cu in‘a catalyst is difference is attributed to differences in crystallinity Size.] Compt. rend. yol. 229, 1049, pp..417-419.
. of operation is repeated. ' . . ... o o advantageous. Co catalysts are more active than Fe ‘of the C. FeC reacts with H at 590° and with ¥ b ~.Co;er.ci\'e force of Fe )0\\:der'=’ u'em’re(l at different
202. Bege. C., FairFiep, R, G., IntHorr, D. H. axp . catalysts, ‘the former converting O; to H.O the latter - 690°. 23 refs. IV. Fe-Ni-C allovs were prepared from i o }] ders.) l‘ s B differen t
S ] s s i - X " . Flon 18t inIar . T Ji vith 'z - 20¢% ThO: added for >30% - - temperatures; by H. reduction -of the formate show
- Muvrrer, H,-J. .Hypersorption. . Oil’ Gas Jour., vol. O: to CO:. -The method of reduction. is impor tant in Fe and Ni-salts (with about 0 2 R0, sotn : > - " . 200 '3
“C 0+ 470N, 52,1949, pp. 95, 97,130, 132, 135; Detrol.~ -catalyst preparation. It must.be done slowly at low . Ni) in solution, precipitated with boiling: Ks «tn‘f__% wo marked ‘peaks - (~1;000" gauss) Ior size, ‘about 200 A.
) > © Refiner, vol. 2§, No. 11, 1949, pp, 113-120. " ., ‘temperature, preferally not above thé operating tem- “tion, washed, -dried. granulated, and ;re(_luce.d]_a] 50°~ ° This is geuerally in aceord with Néel's views on shape -
; "7V Tne bypersofption process for the separdtion:and- - - perature. The salue precautions are needed in ¢atalyst . 600°, depending on the Fe content.: Ferroniclels were — anisotrony and the results. suggest.2 critical size be- -
recovery. of light gases is operating in 2 commereinl ©  regeneration. With Co, Lieating in Hs to- about 330° - _ - stadied. Tempernture of carburization varied between .- Jow which the Fe crystallites hebave paramagnetically,
Bnite. with others wnder eonstruction.’ A-moving G . -1s best.' With Fe, heating in pure H. is'not satisfac- | ~ 170° and 560°. From 0-307% Ni, substituted cementite. ©ut traces of TFe;0: may complicate the interpretation.
"of activated earbon absorbs hydrocarbons out of lean | oy air regerieration at about 400° and reduction by was Tormed (I); from 40-70% Xi, 2 mixturé of (1)." " g35, Berravr, F., Bocumor, LiAxp Bron, P [Svo-
20 streams at low pressure, - The general o touction - Water-gas at the operating temperature is preferable  -and substituted hexagonal close-packed 1\th_v (1{) hs .- - thesis and . Space Groups of the Boroferrites.] °
of a typical plant is: described Wng its operation out- Catalysts can operate for. weeks or months without. . formed ; from ‘0‘10070.1*\‘,0'[};11-‘1‘, (Hx) :)‘s‘.‘fio‘“ ’f';‘:')‘n'l ,,10‘3 1. Compt. rend., vol. 230, 1950, pp. T64-765; Chem. Abs,, - -
lined. .It can b tilized - for ot C.H, f 0 regeneration. - - . e BRPRTAVN Curie point of (I)_ varies wi _compos n 2K vol. 44, 1950, 1, 5749. it ] 7 ;
lined. e utilized-for recovering C:Hi from : : Lo . (0% Ni) ‘to 234.3°. (28.5% Ni).to 231° (30% XNi), .. . . o .
_‘vefinery gas or coke-oven gas at-an efficiency of 98%,. - 208. BERNIER, R, [Thermomaghetic Study of Iron and and the recalescence decreases froni 770° and 682° Boroferrites of the comyposition - A4MO,. where
- recovering G;Hx and butanes from natural gas, purify-'- " - Nickel. Carbides. -I. Nickel. Carbides,” IL Nickel L. - (0% Ni) to 5793 (80% XNi). (II) decomposes on heat-  A=Fe:Os; or B:0: and ‘M=Xi;. Co, or Cu, were pre- -’
. ing hydrogenation gases,. and Separating CO: and § : rides. III, Cementite, 1IV. Iron-Nickel Carbides.] inoof(; foxmfe;l-dnmnnétic face-centered cubic. earbide,’ pared by -dissolving the oxides.in alkali borates and
- compounds from synthesis gas. - ¢ .. L 4L /Ann. chimy vol. 6 12,1951, pp. 104161 - starting at about 910°, - In & mixture of (1) and (IX) . “slowly cooling the solutions.- -Acidification with HNO; =
© 203; BemeBau. [Motor :Fuel From Fischér-Tropsch - 1. Dispersion. of Ni in. ThO: akes carburization -2 Curie ypoint of. 150%-as_found for (I), showing: - gave long, crystalline needles. ; The. unit erystal .con- .

that the Curie point drops sharply when >30% Ni is: " tdins 2. ol of-AAMO ;- th “lattice .parameters are -
added, A gral)rl)yo.f Curie poiml: of (1) .versus e Ni..  Slvel. Boroferrites of the composition A2MO (M=

Process.] 1937, pp. 2-10.- : easier, -In .2 : 1=H. 1 CO, carburization took, place at
i ven. ™ ) as stable up to 600° (I1) was ‘stable-. Mg, Fe, Co, or Xi) ‘are all paramagnetic at ordinars, .

~ It is estimated ‘that German ‘production- of “motor. 160°-200°; XNo hexagonal carbide was ‘obtained: for
“fuel by the Fischer-Tropsch-process is 150,090 tons per. : - unsupporteéd -Ni. Only' with 10-30% ThOQ. was: the’ :

_up to 480° in vacuum. -(I) is less stable than-pure - _-temperature.”- B

¥yr. . . S “cuble phase elimindted by carburization. In pure CO. - C ) 1S €SS | . . e o et
; .| BErcER, G." See abs. 1710,1711, 0 7. ‘the carburization conditions differ from mosepfor‘syn Fe0. 150° is:the-Curie point lmit of (I) fox about; . 216, BerrHELOT, C.. [Composition of Coal and .Its-
BERGO ! & Y S bs. 2;088 2089, ERE - “thesis gas. Chemical analyses were inconclusive but 4 - 40% Ni. 16 refs. . R - T Utilization in: the Chemical Iudustry;_] _B_ull. ~§0C. ..

, G. Y. See abs.: 5 L T Treported- dn. detail. Xetay ~diffraction pattern. fo .;7See abs, 2271, 2276, . -’ ‘encour, ind. nat., vol. 128; 1927, Dp- -;S;-all;‘Chem.; :

204, BERKMAN, - .. Momrerr, J.. C.,’ axp EerLorr, G." . hex i N e - o p
~ ~Gatalysis, Reinhold Pub. Co., New York, 1940, pp. - ‘hexagonal NisG f5 given; a=2.646 4, 0=4320 4, c/a
..o 685-089,818-814.. . . . o Lo f. 1688 A, Thermomagnetic study showed decompos
Gatalytié synthesis of MeOH, industrial process, aiid. - - tion starting. at 210°, aud Curie noint of product 8
catalytic hydrogenation of CO.are covered.. = . "= -314%: Product is face-centered cubic with ¢=3.520
205, Bere, B., AxD BEAn{axy, R.  [Catalytic Experi: - (Ni, a=8:516'4). -On'further and higheér-temperatur
: o '-;‘é’éﬁ_ With-Hg}]"ﬁ??rﬂi‘ﬁf;‘g&;‘{“m“?;i%g‘{"“;“s-] _“heating, the Curie point gradually goes up to norma
S e ‘:o‘i“,]%wi%lem” I_g?’:, 4,1931, pD- ; Che’ [ and @ oes down to normal, showing that a face-cen
i REU "2 - S0 2T05 D = . : A -tered cubic carbide had been transformed homogene-
' Water gas was’subjected-fo catalytic high-pressure. ~ " ously to Ni+C, H: starts attack.at 206° and leads to
synthesisin a circulation apparatus in-which the liguid- "+ . Ni.with- Curi - point=359° ‘and normal .. The face-

209, BERNIER; R., AXD MICHEL, A.. [Hexagonal Phase. .. Abs;, vol, 22,1928, p. 152, . = .- . - R
Appearing in Evolution of Fischer Nickel. Catalyst.]” " address reviewing present-day -knowledge of ‘the: |
Bull, soc. chim., France; 1948, p. 1078, . <:i i.éhemical composition and constitution of coal and its.
Ni dispersed.on ThQ: forms a hexagonal carbide dur-*  possible applications in’ the “manufacture of. MeOH.,:
ing the synthesis-with 6-7%.C. - The hexagonal close-" - EtOH, petroleum hydrocarbons, and NHs more par--

|
|
|
|
|
|
|
I . 1 s a=2. =132 i, ¢/n=163. ' ‘ticularly from the standpointiof. supplying the French:.
; acked structure has a=262 4 ¢ , /2 market with produéts prepared:from ‘d':)‘mestic Taw | i
|
|
|
|

The pardmagnetic carbid—e is “destroyed .in vacuo at’. > A
210° and forms & ferromagnetic face-centered” cubic inaterials.;
phase with Carie point=81d°.- " = = oL e 217,

1 L 217. .. [New Views on the Chemical Uh;lizagsshlw
210, X ave eits.in Chemical'In- ~ ~ ‘of-Coal] _.Bull. soe.. excour, ind.’nat., vol. 127, 1928,
. au?t};!;ni R'thzl;tfciltlt 1]33‘e1\0(l,,11n911‘7s ;927_ D :3_20; o pp. $22-854; Bull. soc. ing. civ.‘Frnnc,e,‘ \'ol.'SlZ‘ 1928:'

. Teaction product is separated from the gas mixture.  centered -cubic carbide is believed to be Ni.C and is' ' Brennstoff-Chem., vol. 8, 1927, pp. 205-211; Chem. - "= pp.-1103-1181; British Chem. Abs., 1929, B, p. 345
A sketch of the apparatus and.details-of the design - assumed 'to. be intermediate in the Ni.C formation: 3y “Zentralb,, 1927, T, p. 1497; Chem. AbS., “vor. 22, - -~ Chem.’Abs,, vol. 23, 1929, p. 2012, O

[ S A o General review of the coal question, the f0110\\'ii1;1 o
Discussion is given of progress in the manufacture = . being briefiy considered: (a) General methods for the
Gf synthetic NH., brdrocarbons. and MeOH. also the . chemical utilization of coal including high-' ind low-
‘Bergius. process, the Fischer-Tropsch - process,” indus- - temperature: caz:llonizatxon,ml)ydrog‘enntion, .reductxon
i trial H., gnd synthesis in organic chemistry. s “of CO with Badische Anilin- und Soda-Fabrik patents

of the high-pressure bomwb, separating vessel, fittings, No.real proof is given for the formula Ni:C. - In N

-and device for measuring gas velocity are given. . The - .decomposition .of NisC starts-at 276°; in H: at 171°%

. results, in general, confirmed. data reported-in the _ and-in CO at 440°. In all caSes the product'“’eﬂt'

.. .-~ literature, Alkali-free ZnQO catalyst forms -MeOH through a lower face-centered - cubic carbide stage
. chiéfly. In- contrast, higher ’alcohols, acids,” and - "19 refs.’ - = = &~ S5 LT S

©1928,p. G48. © c b :
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- FParbenindustrie, A.-G. at Léuna and at ‘Oppau, Ger-

: ] - Tt T {ITERATURE ABSTRACTS- - e e ‘33
32 BIBLIOGRAPHY OF FISCHER-TROPSCH SYNTHESIS AXD RELATED FROCESSES .

33 iminati pani fom industriak
ses, the elimination of orgamic s ffom in :
sels, 1950 P, o :%G; ‘gi-eggs;gggches ’;(s.mL 16, . ;:;es, and the composition ;nd prepa.ratlxiox;;:: ;g:g's;s].
985, - 80 . e of H, is Tequire - 4, . [Realizable Progress in XHyG T .
issuming 2,000 and 4,000 m? of H. is required, re. 23Génie L, e ST, ,p Sty SG—‘JO’, ton1

of 1913-1914, synthesis of MeOH. Patart's patent, and -—23°, a pour point about 26° lower and a specifie
Fischer’s synthol, Fischer’'s and Tropsch's hydrocar- gravity about 4 less than the corresponding wintep
‘bons, Kling and Florentin's process, and Bergius oil from Pennsylvania crude, :

X > ot Fischer processes and 987 2082 -
process; (b) N. question including preparation -of 223. Large Gas Generators for t} tively, for the Bergius and entimes/m., it is Abs., vol. 31, 1037, p. 4082. y o
(NHL,).S80, from gypsum, mixed fertilizers, (NH.)» tion of Watgr Gas.] Genie ecivti;) Yol. 1091e1s1))3r((;’ g that He from water-zas costs 50 Z?E:T{xﬂt{-ic ton Deals mainly with researches in progress with ﬁ:&e:yv-
HPO,, and Claude’s “potazote;” (¢} the general or: 103-106; Chem. ADS., vol. 30, 1936, p. 7308, 0" estimated that the cost of T Tedtitl e Process  to reducing the cost of gasoline made by direet bydro-
sanization for fuel and synthetic NHs manufacture, . Drawings and descriptios f’tl Winkl d Didier - of gasoline would be 600 francs .3 l.he process. Much genation of coal or lignite. Description is ziven ‘:il'lt
with some. Norwegian, Italian, German, and French ings and description of the ¥¥in er and Didier nd 1,200 frames for the Fischer .axbonization $Hustration of an intermittent conversion plant used a
financial data systems are giv ePn. The thermal efficiency of the latter - nheaper H. could be obtained frem the car %néh con 31 tIl.;as de-Calais colliery to produce the gas mixture

a. - < - . P &) 1> 2 " ver rates, whic] ki ! - » i
218, . Chemieal Utilization of Coal—Its Meth- Elllal}ttlsofagzgtu‘s;n%g zixngdnftl:eeglthge(:t,:; ;11;0;—.‘538/%%1’000 ‘c‘t 903%"0-?;';(3%(:’: (:fn:c'glsﬁ:;;em?;{,]};!l;gl_‘;;e;; of H-. required by the Fls:: > p;?&s% Tuels Resulting ¥rom
ods of Realization. Proc. World Eng. Cong., Tokyo, cnnts y ive - e ole in Belgiim @ . . [Synthetic Liquid ¥
1929, vol. 32, 1931, pp. 309—33%. Che%n.CAb‘; \'1;?\56 224 - - [Lubricants From F -odl and Lignites.} g;B ———. [Synthetic Motor Fu_els (;!16]3(1,.1\11_?9—'2;1_1‘(1' 23ileduetion o[f éarbon Monoxide by Hydrogen: Meth-
1039, p, 578, e ' C}hlur_l.‘et %)r‘xg_., vol...'.;G, 1936, pp._‘_HO—ZSO; Chem, Ag . France.] Génie civil vol 108, g_’si s DP- U= anol, Fischer Gasoline,] Chim. et ind., vol. 37, 1937,
Review of synthetic-chemical industries that depend ;o 563), 1996, 3. 369; British Chewn. Ab, 1081, s Mech. Big, vob luS;¢7:t1913(6e'sptl:fr :z('ﬂ;;o‘vén gas in Bel- " pp. 211223 ; Cheém. At:is" "°I‘_31’ 13;)“;' Ic’;,ﬁ)sagr.ison of .
directly on coal: Coal-hydrogenation, synthetie-MeQH, < — § o : There are enough sourc 5 irements in General description, discussion, ’
and N-fixation industries are included. foﬁll,se?g]ba;:gef Sgﬁ’_‘éit,?;‘?éis'sif‘.ﬁ;;.i‘z],e‘;c;;bggi“ghe gium to provide 20% Ofl th-ecﬁ{l‘-s ‘}f,‘,%ecf,;?:felfcimxy the - the relative merits of the production ?t*: )Ie?%_a;:lacg

219, .- [Cost of Hydrogen Necessary for Manu-  carbons, catalytic polyn‘:ei-izm?ox{ of olefins, dechlort. the form °fﬂ“§?5{hgl-.§f-ﬁ{.’ééﬂ processes are capable of  Fischer gasoline, res_n_ecttvel;\l",h be,\- :113513; {)(:tl\\?eeu.h.\' Al

facture of Sruthetic Gasoline.] 'Chim. et ind.. vol. . nation of chlorinated hydrocarbons and condensation BergH}?n‘:“‘f“e‘{s suitable for, any - admixture Wwith  under var:ogsﬂc{g;’lglst‘!fl’l‘;ﬁé tic processes for the produc-.

34, 1935, p. 815, ) ‘ ) . "of these with olefins, and condensation of chlorinated 1"%33;; zasoline or for replacement of matural gaso- g.enatlgl:nf:rlor fuel depends largely on the nature and”

Average cost of H: from water gas used-in the syn- products with aromatic hydrocarbons. It is shown ;‘.ﬁ o T]fe “choice between thege 2 methods depends on. tmnl.:v of the raw material available. The position in

thesis of gasoline amounts. at 30 centimes/m.?, to 600 that ethylene and-paraffins; byproducts of the Fischer ¢ e ‘e of the coal available and the means of pro- Uy O riefly discussed. - - Sl
i i - the nature of the i p 2 processes France is briefly -discussed

.or 1,200 franes/ton of gasoline, depending upoen the process, constitute an important source for the produe- ducing H:.. Operating conditions in thege 2 process Pt B 3 nthetic Motor Fuels] Mines, car-
process used—Beigius or Fischer-Tropseh. . Thug, the tion of lubricants. ‘ R and some recent developments are noted. .. 288 %o, 1&3:193" p. 5-6: Coal Carbonisation, vol,
¢ost of the necessary H: is more than the cost of natru- 2825, [Manufacture of Syntheti¢c Gasoline] ‘ R [Economic Problems Raised by Produc- - }"'“’l’(es'.l\o'ir'a’ f PP 9=05 % ‘ : o
ral gasoline. By carbonizing coal at 900°-920°, 300 .2 La- Nature, 1936, pp. 155~162;. Chem. Abs... vol, 30, 280 wnthetic Fuels for Internal-Combustion En- - 8, 1937, p. 150. - . roduc-

‘of a gas containing 72-T4¢. H. can be recovered/ron 1936, p. 4647, e T R - tion 2 d s{j‘aﬁﬂgt’c yeiid.. 'Cong. chim. -ind. 17me,. . .. ypn-outline is given of papers relating to the pro
treated. The cost of a 95% H: from this source is Detailed discussion is presented with flow sheets and gines) ¢

wuch less than that from water gas. Abstract of a

Paris, September-October 1087, pp. 4244201 Chem. tion of MeOH and Kogasin b catalytic reduetion of GO
o Parts, . I N
- dllustrations to s s ‘ol S . ’
paper presented at the XVth Congres de Chimie In- Mustrations to show the wethods used for commerclal

b : e rdrogenation processes of Bergius,
Abs., vol. 32, 1938, n. G429, with H:, and the hydrogenation 1 s

3 PRIV oxisting T : i and- Pott-Broche. The work of
. " production of gasoline from charcoal in France, Ger- :al discussion. The possibilities of existing Vallettee. .i&ufhbe.rt.tqu‘e gl‘mxmarized especially as
- dustrielle. L Lo : oo e manyy and Bogland. - - e 0 T : th(;nEtl;cl processes and of substitutes, for liquid motor = successive I?thgrﬁtgi-isl-}nd pressures nsed. In Octo-~ - -
220. - - [Evolution of Semjcarbonization and the  gpg. . [Metallurgical Problems Presented in "Sfi]g]: § e diseussed . from” the  viewpoint: -of Erench, "‘regaﬁ;}f@ﬂﬁ‘?:lnl:fsliiléludlmz tlose of ‘the Béthuue and.
.. Manufacture of Synthetic Carburants.] . Génie civi ;. Making Hrdrogenation Tubes and Cracking Cham- ‘pational poliey. - ; : ber 1956, 11 D ’ s
Yol 1067 1935, pp. 853-8537, 854-387; Chetil, Abs., Yol 7 a1 T Re rageh dbOn S les 3 e e

> ! bers.] ~ Rev. mét., vol. 33, 193G, pp. 566-573, 619-626,
_ i%;ilidf D. 329<§-ﬂ aras  oder e G77-690, T27-746; Chem. Abs., vol. 81, 1937, p. 1738,
mparison. with .drawings, -of modern practice-in . ;- iena “taking Dl Pine Sworks .

France, England, and Germany is-presented,. Ger- .;eqﬁil}ﬁﬁg,’ﬁe'i,ie(f‘lg;‘r’°h31}?3;,9;}‘&,’,‘," d}:g’b§§§ki‘,’,§§1§2 '
-many - will-be able to make 500,000 tons. of motor fuel - deseribed and methods for meeting -them. suggosted.

annpually by the Bergius process at: Oppau: and 100.000°  qyn: Hios voaamired in. S Cahove. -

" d h The ' qualities réquired in-metals for: the above. uses

tons by the Fischer-Trapsch process. State experi-  are summarized, A survey of published data is given. ~
‘mental hydrogenation plants are té.be laid down in . - A ARSI SO &

- France. The present trend in the synthetic prepara-. 227 - « [Respective . Advantages and  Disad-
. - tion -of motor fuels is outlined, the heavy ‘capital in- vantages of the Bergius and Fischer Processes for

" vestment. required by:the Bergius process is mentioned,” ' - Production-of Synthetic Liquid- Fuels.] .Chim. ef .

and the néed for subsidies to cover the difference he. 39, 1936, pp. 7687915 Coal Carhonisation,
tween the cost of natural and svnthetic fuels is empha: - vol. 2. 1936, p. S., vol. 30, 1936, p. 4647.

- sized. * Attention is ‘drdtn to the attvactive features, ' From an extensive comparison'it-is concluded that .
of the Fischer process, particularly its operation at - the 2 processes are complementary rather than eom-
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