"330

Nation-wide surver of possible sites for erecting syn-

thetic liquid-fuels plants was begun recently with award
by the Army’'s Engineer Corps of a contract to the firm
of Ford, Bacon & Davis, Inc., to make sample studies.
in western Kentucky, northwestern Colorade, and
southeastern Texas. These areas were selected because
they have large known supplies of coal, oil shale, and
natural gas. The study will be completed in 4-6 mo.,
and may be continued in other areas of the country
where - the basi¢ raw materials are known to exist.
The survey is not intended to designate specific sites
for plants or determine the total eoal, natural-gas, and
oil-shale reserves of the United States, but merely to
determine general areas where the requirements for
1 or more plants can be met.

2523. . Future of German Synthetics Ihdustry. ‘
Vol. 47, No. 51, 1949, p. 122. .

United States, British, and French military governors

have agreed on the security limitations to be imposed .
upon West German industry. The production of syn- =~ -
thetic rubber and butadiene is prohibited, and all facili- _

ties for producing butadiene at the Hiils, Ludwigs-
hafen, and Leverkusen plants are to be removed or
destroyed. The production of styrene is limited to
20,000 tons per year. . The production af petroleum. oil,
and lunbricants directly or indirectly from coal or brown
coal by the Bergius hydrogenation process, the Fischer-
Tropsch synthesis; or analogous processes also is pro-

hibjted except, temporarily, to the extent inseparable .

from the production of hydrocarbon waxes for the man-

ufacture of synthetic fatty acids for the production of -

detergents. Production of synthetic waxes is to cease
by December 31, 1949, and the 2 Fischer-Tropsch planis

"." engaged in this are to be removed or destroyed at that .
time. . All other Fischer-Tropsch:plants are to.Dbe ye-..:
moved or destroyed immediately, as are all Bergins -

plants except that at Wesseling, which is to be retained
for refining natural petroleum, for ‘bydrogenating heavy.

NH: and MeOH. . -~ .

2524, . ‘Company Formed in South Africa to
Make Petrol From Coal. Vol. 49, No. 26, 1950, p. 46.-
South Africap Coal, Oil & Gas Corp. has been formed -

in ‘Pretoria_to synthesize liquid peétroleum. products .

' from coal: Erection of the plant, including O, manu-" .-

facture, gasification, synthesis, oil-treatment units,
bo}ler houses,-and other-units, will be thrown open 0"
private contractors’ bids. . The Government has guar-

- anteed ‘up to . £18,000,000: ($36,400,000). -More -than - -

* £20,000,000 is expected to be needed. The coal to be -
used is that from the Vredefort district. Production

from the plant is not likely for 3 yr. ; initial output will .

include about 1,000,000, bbl. of gasoline per yr.

2525, —.". Refiiery to Bé Rebuilt. , Vol. 49, No. 48;'. _

1951, p. 69.° . o

-Reconstruction and expansion into 2 modern refinery
of the war-damaged facilities of Ruhrchemie A.-G. at
-; Oberhausen-Holten has been approved. The new pldnt

. will be built around existing distillation and cracking .
units;. and- a..reformer will be added for improving
motor-fuel quality. The completed plant will be able
to.,process about 5,000 bbl. per day, with a’cracking

o capac_ity of about 2,000:bbL..  Koch Engineering Co. of -
Wichita, Kans., is to'build the cracking plant. Another "

project is the new plant of about 2,000 bbl. per day
[capacity to be erected -at Muelheim on :Ruhr by -
-, Rubrbau, G. m.'b. H, a company jointly organized by
. Braunkohle Benzin A-G.-and the.Stinnes group. Parts.
of a shut-down shale-oil retorting plant at Balingen in -
Wuerttemberg will be used. Itis planned to add POS-
sibly another 2,000 bbl. per day capacity, as well as
. .cracking units, Sl C-
‘2526, ——
'48, 1951, pp; T0-%1. -

.. 40 miles south of Johannesburg.

- sence of a -catalyst. :
- 850°, it oceurs rapidly either alone or accompanied by

) 1 " the catalytic action of the Fe (or Fe:0s). .
" residues from such refining, and for the syathesis of. S ( ) t

- takes place with CO lower than 45%.

' nounced: Fe.0; Fe,04, and cementite have no catalytic

-properties and magnetism of metals,

Synthesis Plant in Afriea. Vol 49, No.:

g
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Construction of the coal-to-oil gasoline-synthesis
plant recently announced by the South African Coal,
Oil & Gas Corp. Ltd., will be started soon by the M. W,
Kellogg Co. The plant will be adjacent to the Vaaj
River, near Coalbrook in the Orange Free State, about
4 The project is' an
integrated plant, which embraces the opening of virgin
coa} .d'eposits, construction of aboveground gasifieation
facilities to transform coal to synthesis gas, and the
compléte synthesis plant to produce liquid hydrocar-
bous. Kellogg’s. Synthol process will be utilized. ' It
has been thoroughly developed and tested in the com-
pany pilot plant. The Coalbrogk coal to be used as
the raw material oceurs at an average depth of 400 ft,,

. .with seams ranging in thickness from 10-20 ft. It is

mined at a pithéad cost equivalent to less than $1.00
per ton. Qpemtions will be adjusted to produce maxi-
mum gasoline and diesel oil rather than chemieals.
055, G. Sce abs. 1897, 1898, 1899, )
OKAMURS, T., AND OGawa, 8. Magnetic Behavior
gsgmgnetite at Low Temperatures. II. See abs,

OKETANT, 8. See abs. 3439, 3440, 3440a.
Oxona, T. Sce abs. 2501,

" 2527, OLMER, F. ' [Reduction of Iron Oxides by"Carbon

Monoxide in the Presence of Certain Natural Im-
purities.] Compt. rend., vol. 206, 1938, pp. 353-355;
Chen. Abs., vol. 32, 1938, p. 2447, o
Although .CO is unstable at 20°-1,000°, the velocity
of the reaction 2C0=C0.+C is very small in the ab-
In the presence of Fe.O: above

reduction of the Fe:0;, the velocity being proportional to
the -mass. of .the .catalyst. . Fe alone. acts similarly.
Similar experiments with Fe:O;, c¢ontaining a phos:
phate or aluminate show .that POy and Al:Oy hinder

2528, - [Reduction of Iron Oxides in the Pres-
. .ence of “Foreign Substances.] Rev. mét., vol. 3S,

1941, pp. 129-134; Chem. Abs., vol. 36, 1942, p. 6931

Reduction of Fe compounds was studied by photo-
graphieally recording pressure drop of a.constant vol-
ume of a reducing gas, after adsorption of H.0 and CO;
formed during the reaction. The powdered sample was
reduced in a fused SiO; chamber in a resistance fur-
nace, regulated by an auxiliary nichrome-wound fur
nace. - Reduction of Fe.O; with H. begins.around 325°

mediate formation of FeO. For an-oxide simply dried -
at 800°, reduction. begins at 240°; for an oxide that

has been calcined at 1,300°, at least 400° is required.
In the first case, Fe;0« is formed at 300° ; in the second;

no. FeiO. is formed. The decomposition ¢f CO in the-
presence of different Fe compounds was studied to de-'
termine catalytic reactions, if any.  No decomposition
. For greater
CO: 'concentrations than 55%, catalysis is-very .pro-

effect on the decomposition of CQ." No FeOQ isproduecd
by CO reduction.- Catalysis of CO-decomposition-with
about 20 metals and oxides was studied. Cu, Pb, Z1;
and.So oxides' are reduced quantitatively; oxides of
‘W.and Mo only partly even at 1,000%; AlO; and Cr:0:
are;unaffected. Only oxides of Fe, Co, and Ni show
pronounced drop in gas pressure and a heavy C deposits

“only these are decomposition catdlysts. - Experiments =

were conducted .to show the relation between catalytic
p a The " catalytic
effect is believed to be connected with surface absorp-
tion, which depends on the radius of curvature of

. catalyst particles. .The velocity of catalysis by Fe in- s

creases up to 580°. It appears that'the reduced Fe isin .

a state of very fine division; and, at 580° these par-
ticles agglomerate; this increases the radius of eurya-

and continues until pure Fe.is formed, without inter- .

- - - - LITERATURE. ABSTRACTS . . Lo

.- Dilution of the powdered Fe with an inert sub-
:ltl;:;cegre\'ents agglomeration and preserves catalytic
activity independently of temperature. )

2528. Decomposition of Carbon Monoxide by
Ferromagnetic Metals. Jour. Phys. Cherx’n., \'01.046,
1942, pp. 405414 ; Chem. Abs., vol. 36, 1942, p. 3(:9.:.

talytic decomposition of CO at temperature=] €.0W.

1 0%8“ ig limited to Fe, Ni, and Co, thong there is 10 _

a’pparent relation between catalytic activity and mag(i

netic properties. The activity is dug to the metals,_ and
not to their compounds, since there is no dqcompogﬁon
outside of the range at which the metallic phase e - -
jsts. The activity curve fog tl.le pure metal passes
through a maximum at 580°-590°, owing to agglomera-
tion of the particles of the cagalyst, thereby reducing
their effective surface..' At higher temperatures the
speed of reatcion rises again and then drops tgward 7er0
as the temperature is approached at whxgh CO is
stable. - If the catalyst is mixed 3\'1th an ‘u.lert sub-
stance that will prevent agglomeration, there is no loss
in activity bevond 590°. R RS ; .
. . - Reduection of Fe:0; by Hydrogen. Jour.

25%(;15'& Chem.. vol. 47. 1943, pp. 317-325; Chem. Abs.,

vol, 37, 1943, p. 6184. }

“Kinetic mwethod developed by Olmer (abs. 2528) .is B
applied. R . : . S .
2530a. Oxps, E. Effect of an Electric Field on the
“ Synthesis of Hydrocarbons. L _Effect of Vafta e
I1. Effect of Various Reaction. Temperatures. Jour.
Soc. Chem. Ind. (Fapan), vol. 47, 1944, pp. 641-643,

" 43-644; Chem. Abs:, vol. 46, 1952, 1. 7,032, . L
1. Srnthesis was performed with a Co-kiese}gulm

: ~cn%al§'st. The mean molecular weight of. the oil ob-

“itained increased withrincreasing-voltage. -The I value.

as independent of the voltage up to 6',9()0 volts but,
g:csrelasedl at 8,000 volts. HCHO-formation increased .
with increasing voltage. The ratio of CO reacted to

' that of H- increases with increasing voltage. 1. The -

" mean molecular weight decreased with rising- temper-

© " ature. The I value of the oil was independent of. the

temperature. HCHO formation ‘increased with tem-
perature.. . .
' O'NemL, W. E.. Sce abs. 44. .
" Opirz, W.' Sce'abs, 1091 U L el
Onchm,' M! .See abs.- 888, 3122, 3275a, 3650,

<" 8651, 3652, 3653, 8654, 3655, 36552, 3655, 3656,

* 36562,°3656b, 3656¢. L .
2580b, ORCHIN, M., AND SomRoEDER, W. C. Hydrofor-
mylation. Unit Progesses in Organic- Synthesis, by
P. H. Groggins. McGraw-Hill Book Co., New Yprk,
"4th ed,, 1952, chap. IX. pp. 555-593. S
. .Review. * S OHT t
2531 er, J.”A. Report on ‘Visit to argets .in
25‘::1; %Béilx‘: z:{miA Hanol\)'er Areas. Nat. Petrol. News,
" vol. 37, 1945, R, pp..926, 928, 980; TIIC Rept. 33
CIOS. Rept. XXTIII-16, 1945, 23 pp; TOM Reel 198;

“Plant to usé the OFo li)rdcésfs'w‘nsvviréﬁally completéd
at the Fischer-Tropsch installation at Holten when the
war ended. 'This plant was to treat 701:—0.11 olefins, con-

vérting them first to aldehydes by passing them, to-

to 45 parts of H. over the ordinary Fischer-Tropsch
’catalyst, the tem;)emture in  the 1st stage being 12_’,5°
and the -pressure. 150 atm., the temperatures being
‘controlled by means of steam pressure. The -process

~ Fischer-Tropsch catalyst co’nsis]tedhof 100 parts Co; 5,
Th; § Mg; and 180-200, kieselguhr. u 1

catalyst was to consist of 100 parts Fe; 25-4, Cu; 10,
lime; and 15, Kieselgohr; it was made from nifrates
- by precipitatior” with- COx

gether with S-free water containing 89 parts of CO'.

was! intermittent, . each 'cycle - taking: 20 min, ‘The .
A suggested Fe.

The aldehydes after dis-

331

tillation were then passed together with pure H. over

a Ni catalyst to convert them into aleohols. The tem-

perature was 180° ‘and the pressure the same as for

the 1st reaction. The alcohols were to be l_lsed for
making sulfornic soaps. The development work mg:]uded
the dehydrogenation of CieCis cuts from Fischer-

Tropsch operations to olefins for use in the .Oxo proc-

ess. The catalyst in this case was ThO. and. Cr:0Os

Describes method of preparing this catalyst.

2532, OrLov, G. [Preparation of Ethylene From Car-
bon . Monoxide and Hydrogen.] Ber. deut. chem.
Gesell., vol. 42, 1909, pp. 893-895; Jour, I}us:nm
Phys.-Chem. Soc., vol. 40, 190S; pp. 15881590 ; Chem.
Zentralb., 1909, I, p. 735; Chem. Abs., vol. 8. 1909,
Fage Inut: ked in
Coke, in pieces the size of hazelnuts, was sof! i

Ni (NO;'):, c{)ried, and ignited.. It was then treated in

the same manner with PACl: aud was finally redu_ced in

a Cu tube by means of MeOH vapor. When a mixture
of -H. and CO is placed over the prepared coke at
93°-100°, the issning gas consists of CO, HC:H., and
air; CH, is.not formed. ‘When CO: is substituted for.
CO, neither G:Hs nor CH. is obtained, bl‘.t at higher
temperatures, or in contact with reduced Ni alone, both
of these gases are produced.

2533. ORMANDY, W. R. Oil From Coal. Jour. Insf.
“Fuel,: vol. 7, 1933, pp. 71-79; Chem. Abs, vol. 28.
1934, p. 3878. : ] .

Review of the production of oil from coal by: (1)'

Straight distillation over a wide range og temperatures;

. (2) ‘direct hydrogenation; (3) the distillation of coal
and the conversion of the coke into water gas, which is,
in'turn, converted to oils. . © .. R
2534. ORMANDY, W. R., Axp Burxs, J. Produetion of .
" 0il .From British Coal. ‘Trans. Inst. Marine Eng.

vol. 45, 1933, pp. 239-2534; Petrol. Times, vol. 30,
.'1933, pp. 551-552, 579-581, GO7T-60S; Colljery, Guard..,

. vol. 147, 1933, pp: T49-751; Chem. Abs., vol. 28; 1934,
T ps620. C : )

" Quality of oils from coal is discussed with reference

- to price competition with petroleum; The production ', ’

of oil from coal is considered under the headings (1)

distillation with variation in temperature, (2) hydro-

. genation, and (8) distillation of coal and conversion of

. coke into water gas, which by catalytic reactions is

" converted into.a wide range of products. Compares

‘fuel-oil and coal-oil mixtures. " Discusses Cunard proc-
ess of using finely divided coal suspended in oil.

. OrocEx0, D. I.” Scc abs. 2169, - . -

2535, Orsoxy, B.- [Utilization' of Synthetic Ammonia

- plant for Production of Methanol.] Chimica e in-

 dustria (Milan), vol. 29, 1947, pp. 137f139;.3rxt;sh

’ Abs,, 1949, B, X, p. 199. o n o ’i e
" Details of the preparation of the reaction-gas mixture -
-+ and of the necesgary adaptation of the NH: plant. equip-
ment to the synthesis of MeOH.. :The method of prep-

. ‘sration of the gas mixture depends on-the process in

" - operation for making NH,. If the Ha is obtained from
' svater gas; this need be only partly convertefi,torel;m-
/ “jnate S as H.S.  The required: CO:H: ratio. can be

thus economizing in water for washing the gas mixture.
"The ‘water. may -contain 0.6-0:7 ce. CO: per m? This
"zoffers an advantage over the requirements of NHs syn-
-:thesis. “When the CO; CO: and Ha content of the gases
* reaches about-70—75% in the catalytic eycle, the reSidu-

al gas must be freed from N; and CH., Dreferably by .

‘fractionation in the NH; plant. This involves the con-
.. sumption of about 0.25 kw.-hr. per kg. of ‘MeOH, but it

. ¢an’ be avoided if O:, which is always available jo an .

- NH. plant, is used for the proddction of water- gas
“(about 0.5 m? O: is required per kg. of MeOH).
.- ‘pressures of 2.5-23 atm., steel pipes must be p{ated

‘attainied by regulating the steam. A small amount-of '
“residual CO: helps toapromote»»the synthesis of MeOH, _.

For .




"I ‘.ton per day,

- -~ eussed briefly with
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(égainst corrosion by CO) with Zn and other surfaces
with Sn; 6% Cr~V-Mo or Cr-Ni steel should be used
when higher pressures are applied.

2536. OsrorRNE, R, M. Adsorption of Low-Boiling Hy-

‘drocarbons by Activated Carbon.  FIAT Tech. Buill,

T-34, May 1, 1947, 2 pp.

Carboraffin, which is made from sawdust, activated
by ZnCl, and powdered, is 1 of the several active car-
bons mentioned in FIAT Final Report 868, and manu-
factured by the I. G. Farbenindustrie, Leverkusen. It
is said fo have good adsorptive capacities for low boil-
ing hydrocarbons.” A carbon based upon the Carbo-
raffin type with similar adsorption isotherms has pow
been developed into an active earbon capable of being
fluidized and used in a continuous adsorption process,
‘The exact method of manufacture has not been dis-
closed. On an industrial scale, there have been 1o
developments on the preparation of active carbons that
show  selectivity for chemical types of hydrocarbons,
.although on a laboratory scale, where the. time factor
is not essential, some work has been done. ‘It is almost
certain that the presence of metals does not increase
the selectivity of a given activated carbon for a partic-

~ular type of hydrocarbon.
physical properties and constants of activ
developed by the Lurgi Co.

2537, - ' Extraction of Fatty Acids From Dilute
Aqueous Solutions: From the Fischer Piocess. FIAT
Tech. Bull. T-35, May 1, 1947, 1 p. ’

Hoesch Benzin - plant at Dortmund has been Tecov-
ering the oxygenated products in the water layer con-
densed from the Fischer-Tropsch process. . This plant.

" operated at medium pressure (7 atmi) with the Co
catalyst at 200° and treated about 150 m.*of the con-
densation H:O per day.. The solution 1st made alkaline.
to prevent corrosion, was distilled to give an approxi-
mately 30% alcohol solution in the overhead; the alco-
bols range from ethiyl to octyl,
butyl aleohols were separated, an
were Sold to the lacquer trade.
distillation were acidified with H.
the free fatty acids, corresponding to about 0.4% of the
total primary synthesis product, were extracted with
naphtha. About 200% ‘naphtha based on-the water
was circulated. This extracted only the C, and higher
aecids.. . The - recovered acids,  amounting to about 1

¢ found use in'boring’ oil;
oped a method of extracting lower

_ dilute solutions using ethyl acetate, - -

; 2538, OspoRNE, T. M. Coal-Gasification T
at Missouri- Gas-Synthesis Plant.

. -and Ind., vol. 67, No..7,
-vol. 43, 1949, p. 6393.

«+New plant for the pr‘oductioh ’of“syntl‘iesi\s\gné b)‘,,fhe{‘
steam and Q: gasification of powdered coal is deseribed -
briefly. This gas will be washed and cooled and then '
~passed through electrical precipitators to remove dust

: ;Lbevfore bging compressed and purified. . . e w
o Osmnia, T Sece abis. 1892,-1915,
.2539, OsHIAMA
“#i+in Japan. Trans, World Power Conf.,,; Chem. Eng.

Cong,, 1936, 10 pp. ; Chem. Abs., Vol. 31, 1987, p."3167.
‘Development and present status of ‘the synthetic
MeOH and NH, and compressed gas industries are dis-. -

e carbons

The bottoms of the
SO, to a pH of 5. and

fatty acids from

Southern Power
, 1949, PD..72-73; Chem. Abs.,

-economics, and regulatory measures.

2540, OsTERMETER, L. [Use of the Residual Gas From
;. the’ Fischer-Tropsch’ Gasoline-Synthesis Process as.
City Gas.]. Gas u. Wasserfach, vol. 81,1938, pp. 52~
57 ; British' Chem. Abs., 193
vol. 82, 1938, p. 3126, .

BIBLIOGRAPHY OF FISCHER-TROPSCH SYNTHESIS AND REI;ATEb PROCESSES™

Presents some of the -

The ethyl, propyl, and .
d the higher aleghols®

Degussa devel- .. -

nit Completed

, Y.  High-Pressure Chemical Industries .

special émphasis. on plant capacity, -
- 1. decom;

8, B, p. 2435 Chem. Abs,,

High purity of the residual gas from the Fischer. -
Tropsch process is an important factor in considering
its use for city gas, but this is partly balanced by itg -
high content of inerts, especially CO: and high specific. .
gravity. - This gas may be converted into city gas by 4
washing out CO:, preferably with a solution containing
2 mixture of K and Na carbonate or by detoxification ¢
(removal of CO) before removing CO:. 1In either case |
the density and inert content will be reduced to per- -
missible limits, and a mixture of treated and untreated =
gas may be used, with or without other normal many. f
factured gases. 'The combination -of synthesis-gag
manufacture with the use of the residual gas would
seem to be favorable for large gas works in Germany,
2541, OstERRIETH, J. R., AXD Decmames, G. Produc-

tion of Organic Compounds From Coke-Oven Gas.

Gas Jour., vol. 201, 1933, pp. 202-206; Gas World, vol,

98, No. 2331, coking sec.. 1933, pp. 14-17; Chem.

Abs., vol. 27, 1923, p. 1736.

Commercial methods for producing MeOH and the
higher alcohols from'the constituents of coke-oven gas,
2543. OsTwaLp, W. [Snrthetie Fuels.] Motorwagen,

* vol. 28, 1925, pp. 563-567. . i

Bergius and Badisclie processes, - . :
2543. -~ Motor Fuels From Cheap Materials. Oil

Gas Jour., vol. 24, No. 38, 1926, p. 136; Chem. Abs,,

vol. 20, 1926, p, 2572, . L
Discussion of the production of synthetic motor fuels
by the Mittasch, Fischer. Zelinsky, and Bergius proe-
esses. A synthetic fuel containing Fe-carbonyl as an
antidetonating .component .is not as ‘ poisonous.  as
Pb(C:H.),, but when used in engines, it causes. the

valves to become incrusted quickly. '

. . 2544, ~—. -[Influence-of German Gasoline Chemis-
- - try- Upon American Refinery, Technology.] .Krafts
toff, vol. 16, 1940, pp. 271-273; Chem. Abs,, ‘vol. 35,
1941; p. 8268. . v o ;
Present developments are traced.to I. G. Farbenin-

-dustrie A.-G., high-pressure hydrogenation, and Fischer

low-pressure synthesis.. Shows ' schematic interrela

tions of the various processes. -

. 2545, Ota; N. Water Gas by the Reaction of Methane -
and Carbon Dioxide. I. Catalysts. Jour: Soc. Chem, =
Ind. (Japan), vol, 45; 1942, pp. 284-290; Chem. Abs.,
vol. 43, 1949, p. 1944.. - - S :
Bquivalent mixture of CH; and -CO;: 3

plieric pressure was passed through a laye

- at 700°-800° to:obtain CO and H..

of Ni and various oxides and carrie

were used, and,. amon,;
Mg0, and kiesel
yield of CO--H:

. on the catalyst, =~ o -

' . 2546, —— ~Wateir Gas by the Reaction- of Methane

~ ‘and Carbon Dioxide. . IT. Methods of Preventing Car-
- bon Formation on the Catalyst. Jour. Soc. Chem.

_.-=" Ind. (Japan), vol. 45 1942, pp. 284290 ; Chem. Ab!

T Uvol 43,1949, °pl 1044 0 o T ,

i Formation of C on catalysts can be prevented 'not‘hf‘-‘

only by selecting a suitable catalyst but by (a) eleyat- .

nder ‘atmg
r of catalyst
Catalysts composed
rs.in different ratio
g -those tried; 1:containing Ni,
guhr in the ratio-1:1:4 gave the best
at 700° with the least formation of C

&

2547, PacE, J., ANDp TavLOR, HL S,

cal on CrzQs,
o e o the ditter
i of the g )
:‘.lllxgeﬁ:t-; ;ltl which the gas molecules strike the surface,
and of an activated migration.

2548. PADOVANT,

- ‘hydrocarbons, is

| LITERATURE
P

Pacg, B- S. See abs. 810.
Velocities of Adsorp-
m on Hydrogenation

tion of Hydrogen and Deuteriu ion

34, pp. 5

talysts. Joir. Chem. Phys., vol. 2,_ 1934,

ggﬂ; éhem. Abs., vol. 28, 1934, p. 660"'31 onti
s of adsorption of H} and of H: are identi-

Ny Zn0~Cr,0, and Ni supported on kieselgubr,

and 184°. This process is, therefore,

ence in zero-point energies, of

Pacueco, J. R. ‘See abs. 2137, 2917, ‘
C. [Progress in Px('iuductli;)en t::lntl osly)']a'-
.1 Giorn. chim. ind. applicata, vol. 7,
ihﬁi,sp%t; g(;]‘_?-lgfo; Chem. Abs., vol. 20, 1926, tf 13220,
i nsidered  are: Benzine from petroleum,
bggggsﬁﬁ& ssources other thun petroleuwn, llg}l;l ﬁmalls-
from solid fuels, indirect llyfix'ogex)atlon of G, ﬂpé ! cls
tion of C by various chemical pro.cesses,' liguid fuel
from vegetable substances, synthetic petroleum. )
2549, . Direct and Indirect Use of '.\.Ietlg)mi% 3:}’5
Motor Fuel. Proc. World Petrol. Cqug., vol. -1"96 33,
pp. T95-798; Britisli Chem. Abs., 1934, B, n. -996.

‘Possibility of using compressed CH. as motor fuel,

i igui < le, by
-of converting it into liquid fuel, for e:\amlz , by
:ﬁreoct thermal treatment or by conversion into a m\x‘
ture of CO and H., which would then serve as_tlué
raw material for the synthesis of aleohols or ligh
' discussed with particular refe;jepce‘
to-conditions in Italy. c‘ . b m éasés‘]
2550, - [Treatment of Combustile es,
. Jour. usines gaz, vol. 58,1934, pp. 2-7; Clla‘{euloeét
", 4nd,, vol. 15, 1934, pp. 461-468; Chem. Abs, vol. 28, ,
1984, p: 8872.. - . P th ) ;élsion .
eviewing experiments on-the conver:
COLe%S:e‘;nd H. to CH. - By the use of pressures
aro,und‘lo -atm., - temperature below 400°,. Yyields, gf
85-80% in the reaction CO--3 H==’<.JH.+—H.=Q can e
obtained by the use of a complex (Ni-containing) cat-

) i y i trial
- alyzer resistant to ‘the effects of normal indus
. _lgai. "CO: is formed in a-side reaction; no, G is sepa-

rated out. -The process is important for the manufac-

- ture of nontoxic gas of high heating value from -in-

ferior fuels. A Joss in the reactionof some 25% -of

the total heating value can be partly recovered. Re- '

views application -of reverse reaction at‘SOO’-fQO;O"’t‘

2551, —— [Conversion- of Methane :Into Liguid
Fuels.]  Kraftstoff, vol. 18, 1942, pp. 81-85; Brenn-
‘stoff-Chem., vol. 23, 1942, p. 207; Chem. Zex}tx_‘_%lb.,
1942, 11, p. 971; Chem. Abs., vol. 87, 1943, p. 5217.-
Gas mixture from the catalytic conversion of CH, ac.
cording to the equation: -2 CH+0Q:=2 CO+4 H.+4174

ons by the Fischer-Tropsch process or for MeOH; the-
er g'f which only is of interest to Italy at the present
time, - The main difficultiés in the 1st stage of -CH. con

%S Version are the lack of suitable mechanically and ther

?inauy resistant catalysts, the problem of temperature-

... ing the reaction temperature, (b) taking -excess CO;,

(c) adding H:Q to the reacting gas. Thus, when 30

b A s < for
ation and the avoidance of side reactions, part
‘ulg;‘llly id the preheating of the gases. 'The process, 4s

v

- excess ‘COs is used with the CH,, the reaction proceeds
- smoothly at 800° with a Ni-kieselguhr catalyst without
' any other admixture. Similar results ivere obtained
vith'a gas having 309 H:0 (based on CHy) at 700° or'
109% g H:0, the amount of CHi

H:0 at 800°. By addin.
posed is increased. )
. 0110, K.V, See abs, 1206, - .
© Orrs, K. See abs. 2740, =~
. OWERs, M. L. Seeabs. 2094,

s -

f the catalyst, the special conditions essential for the

bout 950°, The permissible velocity is about 500 m.’:
f CH, per br. per m.* of catalyst. From

H, about 1.1 kg. of MeOX (98-99%) can be obtained
it 0

orresponding to the use of 2.85 m. of synthesis gas

1.-is directly suitable for the synthesis of hydrocar-.

“Qéveloped, comprises, in addition to the’ preparation.’

P ¢ e
heating; of the reaction gases be'fOre their entran ;
to 'the~°reacti0n zone,: the' maximum- temperature

1m>of 95%
th 'a’ consumption of 0.493 m.® of Q: and 0.9 kw.-hr,, .

;(65.2% H; and 32.1% of CO), 0493 m” of 0;, and 0.10

-hr. The economy of the process is discqssed, par-
lt{ivcvullzlil;ly as regards the supplies of CH.. "With the ex-
istence of larger amounts of CH,, the B{eOH process
would offer the best solution. It is ppssmle also tha{.
the benzine synthesis would be ecoqomlcally suceessfu )
The chemical conversion of CH. is at present mage
difficult by the relatively small amounts available, the
uncertainty of the amount of reserves, and the presgl:t
necessity of making quick use of the available supplies
and, if necessary, moving the plants from one place to
ol tal Solid Fuels.]}

552, [Evaluation of Italian Soli 8

? f?him. ind. agr. biol,, vol. 18, 1942, pp. 19—84_ ;. Chen;.
Zentralb., 1942, I, p. $49; Chem. Abs., vol. 37, 1943,
p. 5218. ) )

' fie)ds in Italy are usually small, widely ‘sepa-
raga%s:land osf low value. An endeavor has _been m?(_le
to use the poorer coals for local chemical industry in
special furnaces or gas producers. Low:tempera;ure.
carbonization has replaced direct gombustlon “;hen tar
Fields and coke properties are satlsf_:%ctory.. W l{ex) the
semicoke is unsatisfactory, the co.:xl is gasified in pro-
ducers, with tar recovery. A spec*al demand‘ has beeEzIn
noted for producers that give a mixture of CO and H:
suitable for synthesis. There is a g}'ent need for the.
erection of Wischer plants using Italian brown coal
. See abs, 2106, . .

3. Papovant, C., AND Bavax, S. [Reduction of -
252‘3er§21’0xide \Vi'th Mixtures. of _Cnrhon l\gonoxxde

- and Hydrogen.] Ann. chim.-applicata, vol, 24, 1934,

*. pp. 394-409; Chem. Abs., vol. 29, 1935, p. 419‘.t o v

ce of time. of contact on the reduction o
. Fefg?u:fl?xde from- caleined siderite, by.a mixture o_f“

CO and H:, in the same proportigns as in water gas,.
" has been studied. A phase of complete cqmbustan x\ja; .

" “noted, which is independent of the velocity or tm_x_eco‘
contact, within the limits used (temperature 930;. j
and which ends abruptly when a definite percenta,,le

‘- +(44.8) of the available O: from the Fe:0, is consumeté‘

554, PapovaN, C., AND FRANCHETTI, P. [Reactlon§ [

25I(s\iethane Witix Mixtures of Steam and Carbon Diox-

-ide.] ; Inst. Ind. Chem. Fuels, Polytechnicum, Milan,
" vol. 4, 1932-33, pp. 173-101 Chem.:abs; yol. 29,

- 1935, p. 1229." .- - H(r)‘ . d,bver Ni"'

ixtures of CH,, CO:., and H:0 are passe

.cugll;sts, witli‘or without Cu or AlOs at _te:upera_turceg -

from 650° to 1,200°, and principally at:8§50°. - The
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""..and H.-formed. are measured.’ The ‘results obtained

- ed with those of Fischer and Tropsc_h (see.

. b 1028), -aud. Hawk, Golden, Storch, and Fielduer

.. (see abs. 1370): et :

© 2555, .” [Incomplete Oxidatio: b Vith.

R " and Air.] ' Giorn. chim. ind. applicata, vol.
19{5%8?3, pp. 429-432; Chem.;Abs., Vol. 28, 1934, 23
T2 . N s

(;f;ion_ CH;+1,§O=;->CO+2H=;I-S cal, is influenced

e dly by the presence of catalysts such as Nij for

mark

vi ilibrium conditions. weré obtained. At® '
L ;%%::tﬁlelgs f](nl:xlll 19 CH. remained in the reaction prod-
< wet! CH, from. petroleum cracking, as well .as from- -
<illuminating gas, was used. ‘With reduced cost of O, -
- the above reaction may-become of interest in px:'epanpg
" H,, NH; and alcohols.- L .
2556, - .. [Methane Synthesis From a Mixture of
Carbon Monoxide and Hydrogen.] Acqua e Gas, voL
24,1935, pp. 57-61; Chem. Zentralb., })93%1‘ Lp. 47;..re
’ s of CH: under about 10-12 atm. pres! B
frosxfxn ztxh ::srixthetig mixtare of CO and H:.(obtained by .
the gasification of brown coal with O: at low tempera-

ation of Methane With.

exaiiple, at: 850°~930°- with a space velocity- of 500, -
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tures) can be attained up to about 909 at 330° over
a Ni catalyst deposited on kieselgubr and activated
with Al and Mn at a space velocity of 1,040 and almost
complete at lower space velocity. By using illnminat-
ing gas to which H. had been added, poisoning of the
catalyst gradually took place, but after regeneration,
it resumed operation so that finally 27% of the CO
was converted into CH,. A partial substitution of the
Ni by a natural siderite gave good results with the
illuminating gas+H.. With illuminating gas alone,
however, destruction took place through separation of
C. A Ni catalyst on active C with illuminating gas-+
H. gave good results, but without H: it failed rapidiy.
High pressures (85~104 atm.) caused the catalyst to
fail quickly and promoted the deposition of C, "=

2557. [Synthesis of Methape From Mixtures
of Carbon Monoxide and Hydrogen.] Atti cong. nazl.
chim. pura applicata, 5th Cong:, Rome, 1935, part
II, 1936, pp. 818-828; Chem. -Zentralb., 1937, I, p.
:2307; Chem. Abs., vol. 31, 1937, p. 7393.

Experiments with various catalyzers containing Ni;
Mn, Al, Fe, and Mg all tend to show the,superiority .
of Ni as the eatalyzer base. ’

2558, PADOVANT, ‘C.;; AND GrorpaNo, I. [Production of
Gas With High Hydrogen and Low Carbon Monoxide

-: Contents by the Action of Steam on Carbon.] Acqua
e Gas, vol. 9, 1931, pp.- G5-81; Chim, et ind., vol. 26,
71981, p. 1064; Chem. Abs., vol. 26, 1932, p. 1417,

.- Theoretically, the reaction of the produdtion of ‘H:

is C4+2H:0=CO0:-4-2H.—19 cal.; but, in practice, the’

. process is carried out in 2 stages according to C-+-H.0= .
CO-+H;~29 cal. and CO+H:+H.0=C0.4+2H:+10 cil.,
the second stage being carried out at 400°-500° in
presence of a catalyst. From a theoretical application

"~ of the law of mass. action to the equilibria CO.+C=22C0 -
. and CO+H.0=2CO.4+H: and a.study of. the ratios '
CO: H: and (H.0+H:) : H. (the Ist weasuring the im- . -
purity of the H: produced and the 24 'the excess of .
undecomposed steam), considerable divergence was
found between theoretical results and those obtained
in practice, which is attributed to the thickness and
" nature of the layer of coke and to the treatment to
-which it. was subjected during the coking process.
., =, .Methods also.were studied of increasing the reactivity
'.. - .-of the C: (1)-By addition of eatalysts (chiefly alkali .-~
- 7. .ror alkaline earth salts, or oxides of Fe, Cr, or Mn);

" (2) by using coke.(or more exactly semicoke) prepared

“under special- carbonization . conditions, The experi-
mental set-up used in the investigation is described.

- 2559, PApovanI, C., AND LoTrerI, A. [Reaction Veloc-

R . ities at Low Temperatures in the Water-Gas Equilib- :
WL rium.]  Studirie: comb., vol,'8,1936-1937; Jour. Sec. & -
v - - : Chem; Ind.; vol. 56,1987, pp.' 891-395T; British Coal . -

- - Utilization and Research Assoc, Monthly Bull, vol. 7+«
2, 1938, No.-11, abs. 2342; British Chem. Abs.,-1938, -

heater temperature.

' 2, high yields are possible only at 450°-500°.
realized.
at 300° the reaction velocity is definitely too low.
2560. Papovaxy, C., AxD SaLvy, G.

1949, p. 4000.

4%,

tried, but difficulties were ercountered,

18 pp.; Chaleur et ind., vol. 28, 1947, p. 8D.

“manufacture of synthetic gasoline.

caunts,. - - . . . -
Para, J. W. . See abs. 3726. 7.
" PATMER, H. F. See abs, 3218,
_“PANINA, A. M. -See abs. 1592, .
.."PANNING; G. :See abs, 8137, - | .
- ‘PANTAZOPLOS, G. Sce abs. 888, .«
PANTAZOPLOS, P. - Sée abs. 888, -

.~ B;.p. 13; Cheém, Abs., vol. 32, 1938, p. 1170.
_ 7 Composition of the feed was H., 46.5; CO, 52.5; N,
:-1.0%; trace of O.; and no CO: or CuHm. The catalyst
.7 .. had an-Fe.0; basis (commercial). " The apparatus is
i~ .o o Shown. The température of the reaction chamber was -
: .. Kept ‘at 400° and that of the preheater was carried at .
400°, 520°,-and. 580° at atmospheric:pressure, and a - !
- H:0:CO ratio '0f"1.87 'was used. The velocity coeffi-
““ciént %: for the reaction CO+4+H.»CO.+H. was calcu-
. -lated from: kxdi=dz/(ae’+bzr+-c¢); where t=reaction
-.-time and ¢ concentration of CO. At preheater tempera-
© thres of 400°, 520°; and 580° the values of %; obtained
_v . were 0.00509,.0.00732, and 0.00860, respectively. Ex-
. . - periments on the ‘effect of pressure showed that the . .-
. . highest yields lie between 10 and 20 atm. ' The effect- .
or H.0:CO ratio was investigated, and it was shown
that in order .to obtain absolute yields above 909 at
. 400° a large excess of H:O is necessary (ratios of 34 -
- and space velocities not greater than 300-£00). Ex-

© vol. 44, 1950, p. 3423.

- fies several
_diagram. '

Chem. Abs., vol. 37, 1943, p. 2918, .

periments also are reported for catalytic temperatureg .
of 300°, 330°, 400°, 450°, and 500° with equalized pre-
The variation of %; as & function
of temperature could be expressed by ki=0.387"x
10-"—35.9197 X 10~+4-0.09384. - With a H.0: CO ratio of
With
space velocities of about 500, yields of 75-80% can be
At 350°—400°, vields of 30-60%% only are pos-
sible with space velocities between 300 and 500, and

[Oxidation of Par. >
affin.] Riv. combustibili, vol. 2, 1948, pp. 231-244; -
Fuel Abs., 1949, No. 2, p. 931; Chem. Abs., vol. 4 .

Some doubtful factors in this process have beep - :
studied and improvements and simplifications applieq ~
especially in the separation of the oxidation products.
A commercial crystallized parafiin, m. p. 50°-52°, was °
taken as the raw material:- The optimum temperature '
of reaction was found to lie between 130° and 135°,
Although -the reaction is” exothermie, heat had to be -
applted at certain stages of the reaction to compensate -
for heat lost by dispersion. Best results were obtained
with a XMnO, catalyst’ (0.2-0.5%). At the end of the
process this catalyst had combined to 80% with the wa-
ter-soluble fatty acids. 15% of O: mixed with the air
used as’ oxidizing agent reduced the reaction period -
from 16-9 hr., the amount of air required from 430250
1, and the oxy acids in the final products from 7T to-
Al and oxidized Al were found to be the best

construction materials for the.pilot plant equipment,.
. since they'darkened the“color -of the.products least
and appeared -to have .a slight -accelerating effect
. Whereas the Germans separated the oxidized products
* by saponification and removed the unsaponifiable mat-
ter by distillation under- pressure, selective solution 3
was adopted ds being simpler_and more.economieal.
Two solvents were tested in the laboratory, isopropanel &
and MeQH-H.O, 'Chromatographic separation also was

PALEART, C. - See abs. 2706b. A

2561, PALFRAY, —, [Catalytic Hydrogenation Under
High Pressures.] Cours conf., No. 1320, March 1945,

Studyof the catalytic fixation of H. on unsaturated
" .bonds, in particular of the synthesis of MeOH and the
ight or-heavy by-
"drocarbons. are converted into light gasoline or Iubri-

. 2562. Pamanae, V. G. CoHEN, M, BEVER, M. B.; AND,
* Frog, C.'F. Iron-Nitrogen System. Jour. Metals
vol. 188, No. 2, Trans.,"1950, pp. 261—267; Chem. Al

Fe-N system was investigated by X-ray diffractic
‘medsurements ‘and’a.controlled nitrogenizing method.
The latter is an innovation axd depends on the relation;
between the nitrogenizing power of an NH,-H: mixture
and the N content of the Fe—N alloy produced. Clark
controversial features of the Fe-N.phast

.. 2563. PARbUN, H. [Depgndence of the Yield of Fatty
+ Acid Upon the Stage of Oxidation of Aliphatic Hydre:
carbons.] Fetteé u. Seifen, vol. 48,1941, pp. 3974

. "Eischer-'.l,‘ropsch slack wax was oxidized in an ap
“ratus at a constant temperature (*1°) and with a un!

L

3, -

- to caleulate the course of oxidation for praetical pur-

"’ isolated as the Me esters, fractionated, hydrolyzed and

. ._oxidation this maximum migrates towaxrd fatty acids of, .
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 detected at 450° being due to the fact that oxidation
‘gf MeOH starts long before that of CH, and that
toward 500° it proceeds at an increasingly rapid }-qte.
Industrial application can be conceived only by utilizing
intensive circulation to compensate the low conversion
resulting from the necessarily small Q- content of the
mixture. : -
2568, Parrs, A. [Metal Carbonyls.] L’Industrie chim-

ique, vol. 38, May 1931, pp. 125-131.

Reviews preparation, strncture, and applications of
metal earbonyls. Under applications the promotion of
the Oxo reaction by carbonylation, the synthesis of
saturated acids from olefins and from olefinic acids
from acetylenes (carboxylation), direct synthesis-of
aleohols from olefing, and direct synthesis of acids
from alcohols are mentioned briefly.

2569, PARKEER, A. Fuel Research Board: Its Objects
and Achievements. - Jour. Inst. Fuel, vol.. 17, 1944,
p..90. : K i - I
Outline of the work of the Coal "Survey.and its

value to industry and -a brief review of several re-.

searches that have been carried out at the Fuel Re-

search Station, including the hydrogenation of coal,

tar, creosote, ete. and hydrocarbon synthesis by the
_ Fischer-Tropsch process. . . i

2570, — . Oil and Chemicals From Coal. Inst.
Fuel, Wartime Bull,, June 1944, pp. 101-163 ; ; Gas,
Jour., vol. 248, 1944, pp. 439, 441, 461—:168;_ Colliery
Guard., vol. 168, 1944, pp. 409412, 445-447; Chem.
Abs., vol. 38, 1944, p. 5,060. .
Chemical products from carbonization represent % .

- of the thermal energy of the coal but are 16¢ of the-

‘total value of the produets. Various processes that-

. may be used to increase these % inclnde hydrogenation,. -

Jow-temperature ecarbonization, Fischer-Tropsch, and

mary reaction takes place at the end of the paraffin 2fe0H synthesis. “Reviews present uses and demands , -
chafn,- and ‘that" the' higher-molecular “compounds - ‘ofyvarigus classes of chemieal products from coal. .
formed first-are split further on continuing oxidation. 2571, ———. Coal, Science, and the Future. .Chem.
2566. PARDUN, ‘H., AND KUCHINKA, R. . [I:xﬁu;x;ce ﬁglbf ~ and Ind,, vol 23, 1945, pp: 234-239. . 8

,gledAmoul;lt of} Axlf"eggoll]r tlslsif(e)gld‘t'lglloi 90f1 sg"fp;, " . Paper read before the London Section, Soclgt,\'_ o'fc?ﬁ
A el 0% 1942 p. 208: Ind, - Chemical Industry: - Some remarks were made in cor

441~446; Brenustofl-Chem,, vol. 23, 1942, p. 208; 37, nection with the competitive prospects of petroleum and .

Chemist, vol. 21, 1945, p..447; Chem. Abs, vol. 37, coal and products derived from them. The processes

1943, p. 5697. . o , . .. of synthesizing gasoline from ‘coal either by catalytic -

 To determine the optimal amount of air.for oxida- -hydrogenation or by ‘way of the formation of He and -
tion of aliphatic hydrocarbons to acids in liquid phase, GO were discussed: Some estimates dlso were made of -
a Fischer Tropsch-Gatseh ;ug?}tmf(;, \;as_ oxig;zle;‘dpzex: the possibilities of underground- gasification of coal
temperatures 100°-160° with.0.05-1 1. of air-per gm. o . e iy . in Germany.
= hr. \Il)gtgltan scid No. of 50 was attained. . At.each tem- ' | 2572 o 1-~(L(())1;§£7)m}gﬁgl ggge;ggg glp.cizﬁfzs;‘
perature, the rate of oxidation rises until:a limiting .- - - Ins‘fi eG ard. vol, 174, 04T, . 176; Gas World,
value is reached and then remains constant. - The ap- - Colliery Guard:, - o A - 94 12; Chem.
plicable equation is: 1 gm. D=at—b, where D=1 of " X%lé 13;5]' }ﬁ""&s}g} S 52%?? 0g see. PP i Chem.:
alr in, of substrate per hr., =0.08, b formaximum - ' . ., vol. 41, 1947, p. . o e
‘!‘apﬁleilésgg«i%f ‘sforsmnxhlx)mm y'ield of acids=4.6. The © German plants for the hydrog.em]ig:: of.g;atlh ze;rcg:g
:température coefficient for.110°-140° is virtually con- ‘a capacity of 4,900,000 tons/yr. in OOO't‘“s e o
ant bove this terperature it falls to 0.80-. - est recorded production about 3,500, ons, 3
‘ T VS : . siderable expansion over the prewar capacity. here
was no great expansion in capacity of TFischer-Tropsch

current of air. In various experiments 600 L of
fg;n;)er hr: was blown through 6,000 gm. of slack wax
for 1-9 hr. in the presence of 30 gm. Mx: stearite as
catalyst and at temperatures of 100“—.160 . At differ-
ent stages of oxidation (when fhe acid numbers were
20, 40, 60, 80, etc.), 40-gm. portions were removed and
analyzed for-unsaponifiable, fatty acids, OH acids, and
ponvolatile soluble acids. From these data and from
yields of nonvolatile oxidate obtained in blank, runs,
jnterpolation formulas were derived that could be used

ses and especially to determine the most favorable
stage of oxidation. )

9564, ParoUN, H. [Edible Fat From Coal.] Selff.n-
Sle-Fette-Wachse, vol. 74, 194S, pp. 25-27, 49-52;
Chem. Abs., vol, 42, 1948, p. 8364. )

Rerview of production of fats by the Fischer-Tropsch
hydrocarbon synthesis, oxidation of h.\'(}roca}rbons to
fatty acids and their separation, esterification, and
refining of crude triglycerides. L

' 2565. [Distribution of the Fatty Acids Formed

by the Oxidation of Paraffins in the l:xscher-Trogsgh
~Process.]  Fette u. Seifen, vol. 52, 1950. pp. 290-295 ;
Chem, Abs., vol, 44, 1950, p..10352. s )
Influence of the degree of oxidation on the distribu-
tion of the fatty acids formed in the Fischer-Tropsel -
process was -investigated by oxidizing samples of a
paraffin fraction b.s 168°-283° at temperatures of 110°,
190°, 130°, and 140° so as to vield products of acid
numbers .10, 20, 40, and §0... The fatty acids were,

analyzed. - The distribution of the fatty qci(]s— formed
a maximum in all cases. With decrease in degree of

higher molecular weight. It is probable that the pri-

2567, pamis, A. [Mild Osidation of Methane Under ..

5 i i hich had a combined: capacity ‘of 740,000 K
Pressure.] OChim. et ind., Special No., April 1934, pp. . '};%glsl;sft .“Zmld B o ot Slightly. more: than |

-Chem. Abs., vol. 28, 1934, p. 5806.-

:Investigation into the optimum conditions for forma-
on of MeOH and CH:O when working in a. closed.cycle.
The possibility of isolating appreciable quantities. of
the principal oxidation product of CHi (MeQH) b:
- Taising the total pressure while at the same time re-
% maining far enough from the limits of inflammability
Jhof CH,-0. mixtures, seems to be due 'only tn the sglec-
ve increase in the rate of the reaction ¢'H.+0.5 0:
=CH,0H, relative to all the other reacti.ns possible.
This possibility is still further increased, and for the .
8ame reason but Lo 2 much greater extent, by increasing . -
the ratio of CH.pressure to O: pressure, Temperature ., .-
-has but a very slight effect on the yields, the optimum * .

 411-420; Bremnstoft-Chem,, Yol 15, 1984, p. 413 % 570,000 tons at the maximum. Natural oil resources

- “reached 2,000,000 tons/yr., and- 7,000,000 fons were -

“imported from Rumania, ete. The hydrogenation proc-

ess gives good yields of aviation and motor fuel, while .

“:-the Fischer-Tropsch process produces some motor fuel

.“of lower quality, high-quality diesel oil, and.oils and
waxes, which are excellent starting maiterials for vari- .
ousfats and chemicals. German costs for gasoline were": |
1's. per imperial gal,, and British' costs would be

. ‘more than 2 times as great; however, the process might

“be economical in some of the British dominjons where

lower-cost coal is available. .- Do .

; \————See abs. 2602.

Parkex, A M. B, -Sce abs. 2119.




. sénted. Ttis shown that.CO+H; ¢an be made.at rates:

' the same capacity and has a present indicated efficiency’

‘- or-from whole gas-with-catalystic conversion of CO;. -

" perimental work on 2 pilot plants for -gasification of

" and the fundamental theories of gasification and heat’

- ‘of ft.%per hr. per-ft.? of fuel-bed area.  The Lurgi and

. and-highest efficiency and -capacity are attained when' . .
-ances of .3 externally - heated :processes, the Didiex--

reported” with operating . data.

tory-chambers and each unit makes ‘about 17,500 ft.5
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2573, Pargs, G. S. Thermal Data on Organic Com-

-pounds. I. Heat Capacities and Free Energies of -

Methanol, Ethyl Alcohol, and n-Butyl Aleohol. Jour.

Am. Chem. Soc., vol. 47, 1925, pp. 838-345; Chem.

Abs,, vol. 19, 1925, p. 1,085.- :

Specific heats of crystalline and liquid MeOH, EtOH,
and BuOH were measured in an aneroid calorimeter
with-Cu block as a thermostat from liquid-air tempera-
ture to 25° .The accuracy was 0.5%. MeOH has a
2d crystalline form with a transition at 161.1° K, Its
heat of transition is 4.4 cal./gm. at 161.1° K. Iis spe-
ciflc heat at 168.3° K., 0.40 cal./gm. Its heat of fusion
at 175.8°is 23.7. " - . L
2574, Pargs, G. 8., AND HorFuan, H. M. Free Energies

of Some Organic Compounds. . Chemical Catalog Co.,

New York, 1932, pp. 118-123. -~ : -

3 methods for developing the free-energy eguation
for the reaction CO-}-2H.=CH;OH (g) are reviewed:
(1) The application of the 3d law of thermodynamics
to the available thermal data; (2) direct measurement
of the equilibrium constant at 1 or more temperatures;
(3) -caleulation based on measurements of equilibria
in the methyl formate reactions. The 1st method is
considered the most accurate, and the equation adopted
is: AF%=—17,6604-17.5T In I'—0.01367°—57.27T.
2575, Parravano, N, [Some Economic-Aspects-of the

Synthesis of Aleohols.] Chim. et ind., Special No.,

Asr())ril 1934, pp. 125-134; Chem. Abs., vol. 28, 1934, p.
~ 5803, . | . N .
" Address 'discussing the following phases of tiié prob::
lem: Production of gases for synthesis from water gas
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considering the economics of externally heated reto

will have an average life of 10,000 hr, at 1,6

$0.05 per 1,000 1t.°

* 4128, 1947, 68 pp.

of 2 pilot plants- for gasifying low-rank fuels.

varied over a wide range. By changing the concentr:

steam for the process can be
of 80-85%, respectively. -

2578. PARTINGTON, J. R., AND SHILLING, W. G. Watel

production from gas obtained from O. generators; pro-
duction by means of the gasification of lean fuels by
Oz; production from natural gas and from petroleum =~ -

refinery gases; and synthesis from saturated and from (

unsaturated hydrocarbons. . :

2576. PaRrY, V., F., WAGNER, E. O, Korg, A. W, AND .~
GoopMaX, J. B. Gasification of Subbituminous Coal
‘and Lignite in Externally Heated Retorts. Ind. Eng.
Cheni., vol. 40, 1948, pp. 627-641; Chem. Abs., vol. 42,
1948, p. 3929, . . : - :

. During the war the Bureau of Mines conducted ex-. -

[CO:] X [B:])/([COI X [H:0]) =K, the value —0.464
has beén selected for the integration constant in th
equation log J=—'(2226/T)+1.077 log 7'~0.0,S987"

and curve: presenied represent the most. reliable dat
at present available. Previous equations were bast
on ingceurate specific-heat data. -

2579, e

- H

low-grade fuels. - The experimental data resulting from -
operation of the externally heated alloy retorts for a

- - pp. 82T, 222T ; Ind. En<. Chem., vol. 24, 1632
‘total of 3,500 hr. are summarized in graphs and tables,:

593 ;' Chem. Abs., vol. 26, 1982, pp. 2575,

[

transfer are discussed. The theory of the annular

s baper
retort and mechanism of gasification therein are pre-:

error in tabulation, s<vhich was corrected. ‘Bryant’
reply is included.: - - i T

of 6570 £t.* per hr. per ft.* of heated surface in retorts
heated to 1,900° F. The performance of various yroc-
esses for produetion of CO-+-H: is compared on the basis ' |

9-456; Chem, Abs.,.vol. 19, 1925, p: 2990.
- 'Review .of ‘préparation of H, synthesig of MeOl
hardening of fats, hydrogenation of aromatic hyd
carbons, berginization, and cracking., .,
2581, —

‘Winkler generators, réspectively, make 1,000~8,600 ft.
of*CO--H: per £t., while externally heated processes-
niake 1,000-2,300 £t.°. Various grades of water gas hav- .-
g H. : CO ratios ranging from 1.9-10 weére made in the
pilot plants, but it is indicated that lowest-cost gases

3

Synthesis, Hydrogenation and Methylation.]  Ted
“:moderne, vol.'28, 1936, pp. 393-397; Brennstoﬁ-clyg,lg'
! vol. 18,1937, pp. 847-848. . . L o o]

Description of the Fischer-Tropsch synthesis, t
Bergius hydrogenation, and the Michot-Dupont meth.

making gases of 2.0: 25 H:: CO ratio. The perform:.

Bubiag, the Freiberger, and the annular retort, are
The Didier-Bubiag
process was operated in Germany and supplied-about
7% of the synthesis gas converted to Hquid fuel by the

7 dination of the 3 processes be mad follows, in oxd!
Fischer:Tropsch process.. This retort employs refrac- e Yo fie pasplind Ir0

to increase the yields.of synthetie gasoline from b
coal and peat: Methylating low-temperature carbo

of‘gas per hr. at an efficiency of about 78%, The 48-in. tion with fractionation and .removal of aromatl

diameter annular alloy retort at Grand Forks has about

tion and. Fischer treatment .of the semicoke. :
would give maximum yield and- quality of gaso!
and low capital and operating costs and eliminat? c

of 71%. Calculations given show that the efficiency
of externally heated continuous retorts should be ahouat.

X —' Calculations on the Water-Gas Equilib:’
rium, Jour. Soc. Chem. Ind. (London), vol. 51, 1993?,-.
pp. 591

80% when 'equipped with heat-recovery devices. In:-

it is shown that the cost of alloy is about $0.01 per 1,000
1t.* of CO--Hy, assuming that a 0.25-in.-thick alioy plate.
°F. It”
is therefore indicated that, when making CO--H: at g,
rate of 70 cu. ft./hr./sq. ft. in the externally heited.
retort, the equivalent cost of O: to make the same
gas in an internally heated process would be $0.03-. ..

2577, Parry, V. T., Gerxes, A. C., WaGNER, E. O,
Goopyaw, J, B.,, ANp KoTH, A. W. Gasification of
Lignite and Subbituminous Coal, Progress Report;
1945-46. Bureau of Mines Rept. of Investigationg?

Detalls of the design; construction and operation
The
work was part of a program to make reducing gaseg
from lignite for beneficiation of low-grade Fe ores.
The results of the work proved that the composition
of water gases dérived from low-rank fuels could be,

tion of steam and the temperature around the retort;
water gases having H:: CO ratios of 2.15:5.43 were
obtained in the larger plant and ratios of 10.0 in the
~ smaller, The indicated overall efficiency of gasification:
was 72%, when it is assumed that producer gas and

generated at efficienciestt

' Gas Equilibrium. Jour. Soc. Chem. Ind. . (London)’
© Vol 44, 1925, pp. 149-150T, 242T ; Chaleur et ind., yol.;
'27é61_926, p. 683; Chem. Abs., vol. 19, 1925, pp. 1769;

To - determine the value of K in- the -equation

0.0:1337°C. Values for K for each 100°.intervaly
from 1,100° abs. to 1,800° abs, are given. The equation’;

“Bryant’s criticisms’ (se¢ abs, 396) of their originall
tabs, 2578) are based on a mathematicalliy

"
2580, Pascar, P, [Catalytic Hydrogenation—Sy! ﬂles_l
sis of Methanol.] Tech. moderne, vol. 17, 1925, B

.-Fuel Problem. - [Coordination of I’
Three Most Important Synthesis Processes? - Fischex:

ation processes; . It is suggested that a complete, COOEST

- hydrogenation of the heavy liquid residues; gasificti
-

* (o acetate, mixed with Fe filings and X2.CO: and’

“eipitation with MgCQ, and’ forming by . heating - to.

- second reaction, giving COs and He,
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r account is given of the experiments than
apf)‘eu;}reed in Compt. rend., vol. 179, 1924, pp.'1330—103?32
(abs. 2585). A small-scale plant erected in :}92.. is
deseribed. The mixtare of water gas and H. is com-
pressed to 500 atm., freed from oily im;!nriti}(les 13 a
serubber, and passed through the ca'tahst cham (;.)I‘;
On leaving this, the MeOH produced is condensed by
water cooling and the gases ﬂre'retumeq to thg prczg—
ess. The condensate is 2 greenish, turbid Tiquid, 015 ‘-:
ing to the presence of salts of Zn, Cu, andoFe, the s
derived from the catalyst and_the last 2 from Thg
apparatus, and amounting to 0.5 gm. In 154 cc.i The
liquid after distillation vields SQ% of its olr %gls
volume of MeOH with traces of acids, higher & c:; o .,
and NH, but no acetone or formaldehyde, the remain 1‘-” .
being water. Ke, Ni, and Co nust be excluded as a
temperatures above 300° they catalyze other reac%on{s_
sach as 2 C0=C0:-C and CO-+3H.=CH,+H.0. ! le.f

" cannot therefore, be used in the heating elemclaln s}qs
the catalyst ehamber. No gas gnnf}eatwn’ suc! ?i i
necessary in the synthesis of NH; is required. : :g
estimated that 100 1. of MeOH can b_e Qroduced TO
300 m.} of water gas-at a cost of 25-33 :go’ld francs.
2588, [Commereial Transformation of 9‘0(:‘11

Into Technical Organic Products.] Chnn.oet 1130_;,

vol. 16, 1926, pp. 713-729; Chem. Abs., volL. 21, 1927,
‘p‘ 639' y ) > PPy £ .
i ijon of the advantages and possibilities o
Palgﬁi}]ss;rocess for the production of MeQH fromﬂf:vo
and H. (abs. 2585, 2586, 2587), which also:can give
higher alcohols under suitable conditions. In u§m%
coal as a raw material, most gcgn_omxcnl and eﬁicx‘fn

' ‘operation is obtained by first distilling for gas anddt ﬂeln‘
gasifvjng,,with'stenm"to produce vynter gds; an "tﬁ
procéss could readily bé. installed in connection-wi

. gas works. . R .

) x3589. -~ " -Industrial Transformation.of Bitumi-
“"“nous. Coal into Organic Technical Products. FProe.

ucts, and at the same-time it would supp

udn}:x}gz;l}or eﬁriching patural products of low octane
”gu Example : Ordinary 10\\'-temperature'carhon%%-
it_li]on of lignite would yield only 19 L of gasoline b. 2a0 L

pereas low-temperature methylation would give &
wr ton; by hydi'ogenatingdtlt;e penvy—tzgtflzsicillg;aﬂ :;1
ed 95 1. per ton would be given, an! gas -
gs;ﬂ%tthe coke residue to synthesis gas and Egeatment
the Fischer process would increase the yield toia
It’otnl of about 200 1. per ton of gasoline of an aromaglc-
gliphatie nature. Michot-Dupont process further dis-

ed in abs. 2582.
;:;Z [Michot-Dupont Process for Low-Tem-
pe'rature Carbonization of Coal] Tech. mo'derfx:e_,
vol. 28, 1836, pp. 838839 ; Teer n. Bituwen, vol. 35,
1937, pp- 38-39. )

v Grm;xfd coal is uniformly moistened with 2% aqueous

isti in a continuous horizontal retort. A tar con-
duﬁxtxlilrlxegdp]heno]s 0.9, aromatie compounds 3, satur{.}te_d-
bydrocarbons 18, and unsaturated hydrocarbons S C is
obtained, as compared with a qormal tar containing -
402, 43.0, 11.0, and 5.8%, respectively.
9583, PascaL, P.,'ANn BOTOLESEN, B, {Methane Syn-
thésis From Carbon Mong:;g%e and_igy_:_xltg'\g\g;g;g
. usines gaz, vol. % X Q_p. T H
e el 191, 1930, pp. 186-187; Chem. bs., vol.
*.24, 1980, p. 5282. ' . o -
. a mixture of CO and H.O yapor in excess 1s
magggr.lover XiCQ,, prepared from Ni(NO;): by pre

g Aol s ara A
_700°, the superposition of 2 ln_mted reactions is’ 0b-
'éggvéd, the II;r'st: “starting” at Qu?f I;mtgm";eexlg;g%e (g;Ié
quantitatively. to 275°, above whic e s To- .
) i n T roduction
i reciable at 300°, and at 750° the p oduc
agﬂga:si:%%mpletely eliminated. At the ll}g_her tem-
peratures the % production of CO and H: increases
while that of CO; and CH, diminishes.: T c
584, PAscHEE, M. ~ [Gas Production with Use of Oxy-
‘gen by - the Thyssen-Galocsy Process.] : Stahl u.
Eisen, vol. 60, 1940, pp. 934-935; Chem: ng:h:alb., :
<1941, 1, p. 6023 Cheni. Abs,, vol. 36, 1942, 1. .t.o;u. 3
srodncer  for” duetion - of
q,Thyssen-Gn)ocs; _producer Tor th? _ 1;1'(‘;:01_9 ton of
water gas or synthesis gag from coal or Cok Vi
detion of O,, and steam is diagmmma‘txcall;-descrl ed.
X7 pagronesy, G. See abs. 2891, 2892 . .
9585,  ParART, G. [Synthesis of Methanol by ﬂ\g‘Rel-
duction of Carbon Monoxide.]. Compt.” rend.,a ovol, |
179, 1924, pp. 1330-1332; Chem. Abs,, vol. 19, 1925, . | .
.814~ - U . . A

“Tech. Eng. News M. I T, vol. 8, December ‘1926,

Abs., vol. 21, 1927, p. 2371

" of the effect of inerts in the reaction gas.

“is estimated at $0.20.per gal.’ -+ . i o
N : . Sec abs. 122, . ; L
- PATECHEKE, G: . See abs. 3374.

. '2590..PavL, H. [Economic and Thermal Efficiency of

21, 1949, .. 110; British Abs., 1949, B, I, p. 560.-

Mixture of. GO and-H, EY: 2, by ;vol., was circulated
8 o;:d ‘system for 3 hr. - Pure Zn0, granular or
ended on asbestos, was used astf. cat:;lstsﬁ:eats :g& t; )
B -939 atm. -In"a portion of the.sys - s ; i ¢
1‘Ed!u}c‘(i) 12562_2:139113&(1 compos%?i: almost ‘entirély of ' 2591. Paur, H. ANp TRAMM, ,H.t Fischer Tropsch
d MeOH collected. - At the end of tlhelrmé -the Sginthiasi%i%% lCm Kﬁ?éq‘;i?eg fs;; o 520-2875.
T Yolume emaining was about1:1, Gives -~ ation. : , vol. 2, ), pp. 22 »
. E“{:{gfaggvasggg, ti]e gas m%xtures before and after . - Chem. Abs., vol. 48, 1949, p. 7,212,

16 experiment.
a5 - =

kg of product. Reviews range of byproducts. :

8 ) [Ixidusfrial Broducfion of _Methaho'l by~
:Catalytic ‘Synthesis Under Pressure.]: Pu‘llbilicg.
“Ab: v mdé ng%;’: ml:)gf?g » 1925, pp- 141-'1‘3 ! E isfy peak gas requirements’ for -industrial anlc)l.I ‘home
i oot S & Jetatl ori ‘ ! i The. large .production of ‘valuable raw
1This lecture gives a detailed description of the theory. CODSPIPI{S(;;; the moam _gf e oap, sulfonated al-

3 > it asid iom~ - naterial 01
4 it psationof e talyti o of MOORL 0 Gl waces, e, s an ssenti lemént £ German
¢ 2 .

{ .. recovery. . - :

s e“c“?l;ltﬁl:%lf %:3:1}33? ;:::élslg Chemist’ryy‘ (nt:)s.: ‘2?4’:)‘ . " 9592, Pavring, L. Nature of the Interatomic Forces

I ; ; is Under High - ] ! . ) 2
f . [New. Field of Catalysis Under High . Chers. Abs., vol. 33, 1039, p. 1205, o

sure, Commercial Synthesis  of Methfm(’l'], o en generally assumed that in the transition

. et ind,, vol. 13,-1925, PD.. 179—1892 Chem. A‘bs.,r } ele:.[xt:::?:tss b(ef’tel, gC ey e ‘3d et 15 twllle‘d:jwith %

.- chemie process will make it possible for Fischer-Tropsch

Yol 18, 1925, 1. 1556. © ..
2BTPBLGY R T S e s e

- Internat. Conf. Bituminous Coal, 1926, pp. 132-160; -
1p. 260-262; Fuel, vol. 8, 1927, pp- 160-170; Chem. ..

B i jon igh- thesis:
- General discussion of the l_ngh pressure SYI Sis

" of 'alcohols from water gas, including cqnstggx:;io n ‘
: of production of MeOH under present U. S conditions: 7

_ Fyscher-Tropsch Synthesis.] Chemie-Ing. Tech., vol. ...
Thermal efficiency of the synthesis at Tow pressure .
'is about 44 and that at medium pressure 38-419 corre .-,
sponding with a consumption of 8.8-4.1 kg. of fuel per -

[Fischer-Tropsch -

‘Bmphasizes importance of the- Fischer-Tropsch syn-.
1;11’(1;351;;?11;1 s(}ermanpeconomy. Application of the Rulr-"

plants to contribute greatly to gas. supply’ and to sat-

in Metals: 1. Phys. Rev., VoL 54, 1938, pp. 899-904; *




. is illustrated by

-, fatty acids
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electrons or is mearly filled, and that the d electrons
make no significant contribution to the cohesive force
in metals. Evidence is now presented showing that
about half of the d orbitals (256 of the total of 35) are
involved in bond formation, and that the number of
covalent bonds resonating among the available inter-
atomic positions increases from 1 to nedrly 6 in the
sequence K, Ca, Sc, T4, V, Cr; remains nearly constant
from Cr to Ni; and begins to decrease with Cu. The
remaining 2.44 ¢ orbitals, with very small interatomic
overlapping, are occupied by nonbonding electrons,
which are mainly responsible for the ferromagnetic
and paramagunetic
of view provides a qualitative explanation of many
properties of the transition metals, such as interatomie
distance, characteristic temperature, hardness, com-
pressibility, and coefficient of thermal expansion, and it
accounts satisfactorily for the observed values of the
atomic saturation magnetic moments. of the ferromag-
netic elements, Fe, Co, Ni, and their alloys. It also
provides a reason for the occurrence of the positive
exchange integrals, which give rise to ferromagneétism.

2593. - Nature of the Interatomic Forces in
Metals. II. Atomic Radii and Interatomic Distances
in Metals. Jour. Am. Chem. Soc.,
542-558 ; Chem. Abs., vol. 41, 1947, p. 5772,

Concept that the metallic bond is equivalent to reso-.
nating covalent bonds permits the formation of a sys-
tem of atomie radii that can be used to caleulate inter-.

- - atomic distances in metals and intermetallic compounds
and to interpret observed interatomie distances in terms
of the electronic structures of the crystals. An equa-
tion is developed to express the change in covalent ra-

dius (metallic radius) of an atom with change in bond .

- number, .or in coordination number, if the valence re-
~- - maing -constant ;- the--stabilizing, bond-shortening ef- -
fect of the resonance of shared-electron-pair ‘bonds

" | among alternative positions also is taken into .consid-,

* eration. -This equation is applied to the empirical inter-
", atomic-distance data for-the elementary metals to ob-
tain a nearly complete set of single-bond radii.". Cr, Mn,
and Sn exist in metals in 2 forms: A small, high-valent"
form and a larger, low-valent form. Both kinds- of
Mn atoms coexist in a— and in A-Mn. In many metals,
each atom is attached to some of its neighbors by strong
- bonds and to others by much weaker bonds.
treme case is ~W, in which. there are straight
- of strongly bonded atoms; similar _strings also are
“present in. the o~U structure.- -The use of the radii
application to the' structure of cemen-
- tile and AuSn.. . . . . - . E

" 2594, PAveEK, P..L.-- Production, of Fatty A'cid’sFromf‘ o
CIOS - .

Byproducts of the Fischer-Tropsch Process.
.Réespt. XXVIII-35, 1945,-3 pp., PB 4,291; TOM Reel
U198, s o R .

_Pamﬂins produced by the Fischer—'.l‘ropseli procesg'
* . (m. p. 50°-55°. and consisting: of Cu—Crs hydrocarbons) :-

are oxidized with air at 130°-150%, using KMnO, as.- '

7. ¢atalyst in Al towers. Osxidation is
. - tHe Mn salts of the fatty-acids must,
- the unreacted parafin by means of
Attér neutralization with NaOH or

not complete and
be separated from
aleohol and CeH..
Na:COs, the crude

. /8oaps. are ‘steam-distilled -at 250°. The ‘lower fatty. -

acids; ‘such as’ formie, acetie,
. come off immediately and the hydroxy acids-are con. -
-+ vérted to unsaturated dcids. ' Keto acids also are re--

. mxdved at this point by the Hader process., The olefinic . -

.and saturated acids remaining as the Na salts from the
above distillation are set free with HNO,, and the Na-"
NO; is removed.. The free acids are steam distilled by

propionie, and butyrie,

e Wecker method ‘of forcing water into the hot fat, s

“This method avoids polymerization and keto acid for-
mation and high-grade:fatty acids are obtained. The
o f s are esterified’ with -glycerol (made from
* propylene) to form soaps’ or edible triglycerides. Op-

BIBLIOGRAPHY OF FISCHER-TROPSCH. . SYNTHESIS AND RELATED -PROCESSES.

properties of the metals. This point -

vol. 69, 1947, D. -

- passes through s maximum. _ -

An ex-.
strings

b

. ‘nant part.

pau and Witten utilize 20,000 tons/yr. of paraffin, the ;
Mirkische Seifenindustrie uses even larger quantitieg; -
The overall yield of fatty acids is about 50%. The
Co~Haa alcohols obtained as byproduets form excellenf. .
plasticizers when esterified with phthalic anhydrige™
(abs. 186). R
2595, . Research on Synthetic Fats at Univer.
sity of Leipzig. PB Rept. 25,677, 1945, 2 pp. LEE
Report chiefly concerns the research work done by
Dr. K. Thomas on the utilization and metabolism ofi*
synthetic fatty acids produced by Mirkische Seifen’
fabrik in Witten, Ruhr. Thomas found that these syn? -,
thetic fats were only partly utilized by the bodies g
both humans and dogs.
2596. PAVLYUCHENKO, M. M. [Fundamental Equation
" of Topochemical Reactions That Are Not Catalyzeq
by the Solid Reaction Product.] Jour. Phys. Chen,: -,
(U. S. 8. R.), vol. 23, 1949, pp. 809-812; Chem, Abg
vol. 43, 1949, p. 8820, ~
If a reaction that has started on a erystal. face i3
propagated at equal rates along the surface and normal
to it, the rate of v of reaction is proportional to #*. If
the reaction spreads over the surface more rapigdly
than it penetrates into the crsytal, v is maximum a{‘
1=0; tis time. -
2597, - [Reactions Involving Solids in the Ab-
sence of Any Catalytic Action of the Reaction Prod-
ucts.] Jour. Phys. Chem. (T. S. 8. R.), vol. 23, 1949,
. pp- S00-808; Chem. Abs., vol. 43,1949, p. 8820, .
. The corners of a cube are its most reactive poiny
If the reaction starts from the corners and proceeds
along the diagonals of the cube, the area of the regét
tive surfaces increases;-this explains the usnal aute”
- catalytic acceleration of reactions involving - solids}
The theory-is applicable’ also-to reactions starting at;
crystal edges. 17

In both-instances, the rate of reacti

'2598. PEARSON, B. AL ' [Petrol Synthesis From Mei
ane.’; The Hydrocol Process.] Ann. mines-et car;
_ burants, Oct. 15,1946; Gas Times, vol. 50, 1947, pj
104-103. . ) -
Describes process,
Gives operating
scale plant,
plant, . - C ) - e
2599. PeASE. R. N. . Catalytic:Combination of Bthy!
. ene and Hydrogen in the Presence of -Metallic Co)
- per. 1. Measurements of Reaction Velocity .and AdS
.- sorption Isotherms at 0° and 20°. Jour. Am. Chein
Soe.,“vol. 45, 1928, pp. 1196-1210; Cheni. Ab.
17,1928, p. 2220, R
Kinetics of the catalytic combination of H. and C:H
ave been studied at 0° and 20°

its dévelopment, and advantages.
principles, describes-a commercial test:
and discusses a project for.a large-sea

with the H. concentration but ’tiecxéases as the G:H{r
concenfration inereases: The temperature. coefficien
of the Teaction velocity/10° rise between 0° and 20

is 1.62; indicating that diffusion- does not play a dom

, D. 2139,
Reaction CH.+-2H;0=2C0.4-4H,
500° and atmospheric pressure.

proached from both ‘sidgs and the

has been st\i,iiled
Equilibrium ‘as a8
value of the ¢onstant;

~taken into account at higher temperatures. Equilib-

- 36,1945, 4 pp:, PB 417; TOM-Reel 198; British Abs.,

K*'-’“count of the fact that the kieselguhrs are made up:iof
9;

|
|
snction. with 5% Na,CO. Alkali treat- ‘

ved by reaction with 5% N2.CO. Alkal
r;;(; of rzsi,w kieselguhr dissolved only the smallest l
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H.0=CO+3H; and CO:4Hx=CO-+H:0 also are to be .

. particles. The results confirmed the conclusions drawq
by Teichner (abs. 3362).
.- See abs. 3363, 3363a.

505. Perravrr, R.  [Synthetic Production of Mot.oxl :

26‘.‘:‘Suels According to the Fische_x.: Process.]} Retz. 1111)1
dust,, vol. 63, 1935, pp. 873-376; Chem. _Zen 5%"3:,
1936, I, p. 2011; Chem. Abs., vol. 3L, 193:! p. 5973.
Summarizes discussion of benzine synthesis by the

method of Fischer aund Tropsch. . . .

2608, .. [Some New Uses of Cobalt.} (:}égloe

civil, vol. 108, 1936, pp. 254-257; Chem. Abs., vol. 30,

1936, p. 7516. L ;

ite and the newer alloys of Co with Be, '.I.‘_x, and

Alszfl::}ahgenti(med. Some of the hard Co alloys in th'e:
form of frit are mixed with powdered diamond. Co is
used as a catalyzer in the Fischer process for syn-
thetic production of light oils, also. for plntmg.. ‘
2607. Perrry, M. [Evolution of Activity of Fxssher-

Tropsch Catalysts.] -Compt. rend., vol..224, 1947, pp.
''342-343; Chem. Abs., vol. 41, 1947, p. 3789. o

Fischer and Meyer (abs. 988) opserved that CO waF
completely hydrogenated to CH. in the presence ‘Ofl l)
fresh catalyst. Crasford (abs. 637) attributed tl 1;
“hydrogenation .to metallic Co, a_nd the s;nthgsxs .o
higher hydrocarbons to.Co carbide. - Earlier it ‘vv‘tll?
observed that where the CO and H: were diluted wi
CH,, condensable hydrocarbons were formed at once.
Now .it has been found that N: produces the' same
effect, and, in general, lowering the partxal pxessur%
of CO and H. inhibits the formation of CH, almos

" dompletely. - Lowering, of the synthesis temperature,
from 190° to 175°, as well as a yreduction in the {lo_w
of the reactants; alse reduces the necessary delay in
‘the stirting ‘of the synthesis reaction.: These- obse'r:v .
vations indicate. that the initial production of CH. is

- due .to- overheating the catalyst_bed and 'ﬂm‘t any
method of preventing this temperature rise starts the
hydrocarbon synthesis without.the formation of“ex-
cessive CH{. .~ . Jo
2608, [Chemical Evolution of Fischer Cata-

. lysts During the Thermal Reducing Treatl‘nent.] .
‘.Compt. rend., vol, 227, No. §, 194S; pp. 476-478; Bull.- .
. soc, chim,, 1949, No. 5-6, pp. 366-367; Cliem. Abs.,

- " El etron * “vol, 43, 1949, p. 26. et it el a.mounts' o
: < g ! ination:Under the Electron . N alysts on kieselgubr with' n o .

e icrmasoos ot Soinn eseigviurs Ufilized ac Catiivst . gl Catalvsts on kieselgubr, » reducing tosts in order -

“‘Supports.]  Compt. rend.,. vol: 228, 1049, pp. 1,646~ 34 pscertain, as a function of time and Et{%xpe;gmg&m_

1,647; Chem. Abs., vol. 43, 1949, p. §88L. - * " "\ ‘i3a'Joss in weight and the,amom.l‘t'sf of 0 70:% a4 00

‘About 50 samples of 4~ different comnercial kiesel- - get free. -The catal;st, after drying, teStemﬁié % of ¢

guhrs were examined under the elecli‘:‘ronic én{chScogie‘ei TN, tlhedtmrisforﬁaggli of. X}?Egﬁohg% Iz}xtxrg“p e 450.“ .

A-crude Filter-Cel, an acid-treated Filter-Cel, an acid-. . jpyolved a loss of 7.2 %. A eating up - o

re flter-Cel followed Dby treatment with- 5% . ‘in a-stream of H. for 127 min. caused a lo ight

Niué%i a‘;‘étgrcﬁfée lgiltei'-CeI tZeated, with g‘zs Na,_COO:. Sk 4__'8%%‘ %%% =m1§\;:t' ‘éﬁ’% ?Eeiii’fn“f g.?ﬁ;?’%ﬁz‘“.:;‘;;% .

A magnification of 6,000 was adopted.”” The miero- " in air a { 264% of its waght: dhe brief

aphs are; deseribed .but not illustrated. Taking ac ’fnegﬁ?ﬁngﬁg?tﬁ“gmmte s slmost Mentical result

- “of CO, and F.O'in the basic carbonates and the other.

., hydrated substances that made up the dned,catalystu..

" “With a slower treatment of gradual heating up to 450° -/

during a period of 4 hr,, the loss in weight was 28..3%.
. There was -an incredsed reduction of the NiO.  "The.
 H.0 and COs Sét free measured, respectively, 21.4 and

+" 4.85% of the initial weight, the deficit of 2.25% being R

" CH,, which 'was carried away in the stream of H.. At .
the end of & series of operations at different tempera-

:.tures and times, the weight of the catalyst had di-

" minished 32.5-82,8%, & result very close to’ that ob- ..
tained by c¢alcination in air at 900°, including the total
reduction of the NiO. (26.4%-17.2%=33.6%). These.
empirical results, however, do not becessarily agree-

- with general practice; many factors may modify -the
: results. The race of temperarure increase, the length.

i onstants at 500°, 600°, and 700° are given for
?e?e‘;:e‘z:me. Attention is called to the CHesteam reac-
tions as a source of H: and of H~CO nnxtr{res. o
2601. PEASE, R. N., ANp STEWART, L. Catalytic Actnnﬁ

and Adsorptive Power of Supported Iron, Coléa ,
Nickel, Copper, and Silver. Jour. Am. Cl:em.l ?9_3"
vol. 49, 1927, pp. 2783-2787; Chem. Abs, val. 22,
1928, p. 345.. . . .
Samples from a uniform §upp1y of dmmmxtegr%gk
were impregnated with solutions of the nitrates o: : e,

Co, Ni, Cu, and Ag; in the proportions of 1 gm:-atgu:
of r'netul per 100 gm. of dry briek,. in order to insure tad
the differences in catalytic activity of the su;;f)or ee_
catalysts thus prepared might_ be due pnly ‘t‘:g the fpn.
cific properties of the mefal in question. hetall I;'c
ratus, the static method of measuring the cataly 1f
activity of these ecatalysts for.the hydrpgenattl_on of
C:H,, and the method of measuring the adsorp‘ 101(1.i o
H. and C.H, were the same as previously described in
abs. 2599. 'Co and ‘Ni caused instantaxvleous'h)dy?{
genation of C:H, at —20°: Fe was moderately active
at 0°, Cu at 50°, and Ag at 100°.  Much more H. wag

adsorbed by Ni and Co than by the other metals, 'mt

more C-H. by Fe. Reaction velocity measurgmen"s

with- Ag at 100° and Cu show that the rate is 1')1.)-
portional té the H. and independent of the C:Hi L&I‘kv
centration. With Fe at 0°, excess H: increases the

rate, while excess C.H, has little effect. An a§§oelatan,

rather than a dissociation theory of catalytic hydro-
enation, is indicated. . - -

. 3602. Px-:'cn, E. B, axp PARKER, A..’ Production of .S_\':;—

thesis Gas From Powdered Brown Coal or Coke :Ilt

H. Koppers:G..m. b. H., Essen.” CIOS Rept. XXVIII-

1946, B, I, p. 159. ) ) L

: i -the production of 10° m.’ of syn-
tligs(i):tggsstglel? tl?ls‘ iol‘l:l‘ow 'sll)leéts for (a) the éonversion
of coke-oven gas into synthesis gas, aqd (b.) low-tgtm- ’
perature c:iliboxlizatjorl, followed by gasification of bitu- ’

i oal. - . . i
ml’nousl’gnnms, W. C. Sce abs. 1440, 1441, 1442, 1443,

‘1444, 1445, 1446, 1447, 1448, 1449,°144%a, .. N
PeppER, W. P, Sce abs. 141. ) PR
‘Perkins, P. D. Sce abs, 6.« poe

3% of hydrated amorphous silica ‘to which are added
stoe sili(s:"atesfand various. impurities (Al:Os and Fe
:0xide), the following interpretations can be made:
The acid treatment of the crude product causes the:
upérficial formation of a silica: gel, which seals the
Dores, , This silica is. redissolved by treatment with
5%: N2,CO,.~" The direct carbonate treatment of -the
Initial’ product involves only:-a sm:}ll part of the silica,
onsisting of the most finely divided portions. . The
;. Microscopic examination thus‘confirms the conclusions
%7 made by Teichner. oot =
11 2604, . [Use of the Electron Microscope in tl,xe_
*Study of Catalyst Supports.] - Jour. chim. phys,, vol.
47,1950, p. 233; Chem. Abs., vol. 44, 1950, p. 7635. .
“Trédtment of kieselguhr with HNO, and HCI caused
& formation of a SiO: gel. The gel was completely .




~ presumable CH,, 2.90%.

-7 "Brief review of thé ‘manufacture. of Synthetic /fats -

- production of oxygenated chemical byproducts of the

' ’Review of-the production of fuels and lubricants by
the hydrogenation of coal and by synthesis from natu-
'ral and water gas.” It is concluded that Canada can °
be made independent of outside sources of crude-oil -
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of treatment, and the flow of H. affect the various
chemical reactions involved such as dehydration, de-
carbonation, reduction of CQ: to CH,, and reduction of
NiO. . The same parameters must likewise influence
the formation of hydrated combinations between the
silica of the kieselguhr, the ALQs, and the oxides of
the heavy metals, as these combinations are formed
very easily under the conditions of preparation and
reduction of Fischer catalysts.

2608. . [Loss in Weight of a Fischer Nickel
Catalyst During Reduction.] Bull. soe. chim., 1949,
No. 5-6, pp. 366-367. '

Fischer Ni catalysts were heated to 450° in streams
of N: and H:; the losses in weight were virtually the
same. A very slow reaction was observed at 220°,

probably corresponding to a structural change in the |

-catalyst. Fora total loss of 28.5% of the initial weight
of the catalyst, 21.4% was represented by H.0 and
4.85% by CO.. The deficit of 2.25% was logically at-
tributed to & slow reduction of CO. into CH,, which
dissolved in the H: and thereby was not measurable.
In reducing the catalyst by successive steps of tem-
perature maintained until the weightoof the eatalyst
became constant, it was found that at 120° the loss in
weight was rapid and virtually complete in 2 hr.; at
210° the loss was rapid at theé begiining and then
slow for about 50 hr.; at 360° the loss occurred in
about 5 br. and likewise at 450°. The losses were
respeetively, 9.4, 12.6, 9.1, and 1.7. :
2610.
“Fischer Oatalysts.] Jour. chim. phys., vol. 47, 1950,
. Dp. 262-263; Chemi, Abs,, vol..44, 1950, p. 7638.
Catalyst containing 26.3% Ni, small amounts of Mu,
-and Al with kieSelguhr as support was studied. The
total loss in weight and the amounts of H:O and CO.

. formed -were determined during successive reductions
- ~at 120°, 225°, 360°, and 450°. "fhe total'loss in weight'.

was 32.5% and consisted of H.0,-26.36: CO,, 3:24; and: -

formed at or below '225°.

; . See abs. 779, 2743, 2744, §239, 3426,
3407, 3428, . - . - 8745, 2744, 9229, 3436,

‘2611, PerrucHE, L. [Synthietie’ Foods.] ;Ld. Nature,, ; - S )
QEOEE o . "* ,, parameters of. cementite have a.small. but systematic

- 'No. 8146, 1947,-'p. 327.

from Fischer—Tropsch paraffin. - :

2612, Perey, C. W.- German Chemical Enginee _n";
..Survey 193545 oL 4 o,

2618, Perey, O. W. Evolutidn of the Pétrochemical:

Industry. Oil'Gas-Joixr.,rvol.‘ 48, No. 21, 1949, pp.. .-

66, 67, 82, 84, 87, 88.

"~ Comprehensive summary of the j)etrochéinionl ine
dustry is presented, and the important sources of petro-. .~

leum chemieals are reviewed. - The possibilities in the ~

Eisgpet-’rropseh' synthesis ‘aré discussed. .- -
2614, PERRY, G.T. Fuels and Lubricants From Sources’
“Qther Than Petroleum. -Canadian Chem, Process

d., vol. 32, 1948, pp, 624-629. [

supplies by utilizing coal resources Iying tithin its geo-

‘graphical boundaries, using either the Hydrocol or the -
- Synthine process.’ co S .

- Pemey, HL. - fee abs. 8204, . L .

2615. Perey, H., CoREY, R. C., AND Erxtorr, M, A. Con-
“»tinuous-Gasification of Pulvérized Coal With Osygen
‘and Steam by the Vortex Principle. Trans. Am. Soe.

. [Thermal-Reduction Treatment = of ‘

All of the CO; evolved was - .

45, Chem. Eng. Progress; vol. 43, No. ;
-7 12; Trans. Am. Inst.'Chem.: Eng., 1947, pp. 659-G66. -

B sponding to the practically important CO-H, mixtures.

Mech. Eng., vol. 72, No. 5, 1950, pp. 599-610; Chem;
Abs., vol. 44, 1950, p. 7510, e P e

This report presents the preliminary results of g

Bureau of Mines investigation of the gasification of -

-pulverized coal by steam~0, mixtures in a vortex re-
actor. The theory of the vortex is explained, the basie
prinpxp]es of reactor design is set forth, and an illus
trative example of their application is given. A methog
of_ca]culating the composition of the gas produced iy
this reactor is advanced and has been checked expert.
mentally. The C conversion and the limits of opera.

tion have been found to be closely related to the type -

and uniformity of the coal distribution. A method of
improving the operation of the equipment and the qpal-
ity of the gas by a change in the type of coal distributor

offer considerable advantages.
PERRY, L. R.. See abs. 1105,
PERssoX, Q. See abs. 1385, )

2618. PERTIERRA, J. M. Errors in the Determination of ;
Jon, vol, -

Gas"T_emperatutes With Thermocouples.
%(Slélmoo, Dp. 395-401; Chem. Abs., vol. 45, 1951, p.

. Discrepancies in gas temperature measurement with

thermocouples and methods for eliminati -
rors due to radiation are reviewed. ;on»of the o
) - —. See abs. 419, . L

2617, PE’I:CB, N. J. Positions of the Carbon Atoms in
: Austemte. Jour. Iron Steel Inst. (London), vol. 145,
I ég,ér:i".,‘,pp. 111P-128P; Chem. Abs., vol. 36, 1942, p.

- Xeray "pbwde}' photographs of :iustehite ‘sho“" tha
?;lel Spgsns(iib;i It)gsmogs for C.are at the ceritérsof the unit

1 the midpoints of the edges. Dis
.. .ories of the’structure, ses D?<cusse-s o

© 2618, —— ' Interpretation of the Crystal Structure
gi‘v)cglx(z)]:;ltlte. Jgu.xj. Iron:Steel I‘nst.ﬂ(Lon‘don),' ol

Y .4'891 y pP. 1451-—1::01’»; Chem. Abs.,'_vol.’?,s, 1944,
Cementiie is essentially a framework of close-packed
F(; atoms with the small ¢ atoms in the’largestp inter-
stices held .in ‘place by metallic bonding. The lattice

.. and-definite decrease with. increasing: i 3
! le e - € quenching tem-
perature: Vam_ation in the Fe: C rntli’o is the exgplana-
_ton of the lgttlcg paranieter variation.. The most pos-
sible variation in composition  is by. omission of C
atows to a limited extent. 9 refs. RN N
. —~.. See abs. 2120.

- 170, frames 415-419, July 18, 1039, - - - ot
Catalytic cracking is superior to-thermal. erackin
under pressure.” Since cracking catalysts polymerize;
:ﬁ:;lls;,, ot:xey s'l;]?_uld hes }lszd first for polymerization an
th cracking, ‘Si-Al'as well - y
were being considered. . LT - B PO cgtal;' 51,
2620, Perers, K. [Progress in the: Improving anm
' Utilizing of Coal.] Ges..Abhandl.-Kenntnis Kohl
.- - Yol. 12,1937, pp. 552-568. - . gnntnts“KV
--.General survey, including the benzine synthesis fron

coal and water gas. } L :
- ——— .See abs..994, 995, 996,.997, 1034, 1035,
26202, PETERS, K., AND EAPPELMACHEER; E. -Conversio!
-of Hydrocarbons to- Carbon Monoxide-Hydrogen

Mixtures.  Brenstoff-Chem., vol, 33, 1952, pp. 2967
. '307;Chem. Abs,, vol. 47,1953, p. 290..° . 2
- . Thermodynamic calculations were -made for CcH:
- splitting with air, steam -and .CO; over the entire tem
- perature range of practical interest'and the exac
- theoretieal cracked-gas composition determined corré;s:

from the coniecal to the spinning-plate form appears to :

Ni eatalysts were prepared with which these reactions
were studied on a laboratory $cale, with good agree-
ment between theoretical and experimental results.
Catalvtic splitting of CH; is more rapid with air or O
than with CO: and steam, The experiments gave some
Jight as to the reaction mechanism and assisted in
minimizing soot formation. Soot formation can be
reduced by lowering the partial pressure of the hydro-
carbons by adding an escess of steam, dilution with
inert gases. or by the use of a catalyst of higher dctivity
and selectivity. The results are presented in tabular
form and in graphs so the theoretical conditions can
be determined for any desired cracked gas composition.
Since the thermodynamic final state is dependent only
on the temperature and the atomic relation C: H: 0: N
in the reactants, these results are applicqble to all |
eracking of solid liguid and gaseous fuels with air, Os, .
steam and CO: as gasification media.

" 9621. PETERS. K.. AND KUSTER, H. - [Water-Gas Equilib-
rium Under the Influence of Electric Discharyes at
Diminished Pressure.] Ztschr. physik. Chem, vol.
148. 1930, A, pp. -284-303: Brennstoff-Chem., vol. 11,

1930, pp. 171-172; Ges. Abhandl. Kenntnis Kohle, vol,
10, 1932, pp. 279-299; Chem. Abs, vol. 24,-1930, p.
4708. : - .
Mixtures of CO and H. reacted during electrical dis-

" charge at diminisheq pressure according to the equation

O+ H:=H,0--CO—104 cal, ' The yield incrensed

with current density. -No marked displacement of the

- equilibrium was noted hetween 20 and 60 mn. Hyg. The
yield remained constant up to a rate of flow of 710 1. per
“ hr. The average temperature in the discharge tube

. was 300°. while that of the discharge stream was about

800°=1,000°. For.mixtures rich in CO- the calculated

_ equilibriwn temperatures were up to'1,000° higher than .

the temperatures of thé discharge stream, indicating
pronounced electrical effects. :
- 2622.. PETERS, K., AND MEYER, K.

[Thermal .Forma-

: “vol. '10; 1929, pp. 324-820; Chem. Abs., vol. 24, 1930,
Possible . reactions are: (1). 2CH~C.H,+3H.—01
cal; (2) 2CH,~2C-+4H.—41 cal.; (3) 2CH,~1/3
CoH.) +3H:—42 cal.  Reaction (1) is favored by high
emperature and low pressure. Reaction (2) can be
uppressed by short heating time. The apparatus con-
isted of a glass &lobe with -3 tubulures, ;2 of which,
eing coincident with the -globé diameter,- served . to.

spifal in the center of the globe. -Reaction gases were
rawn off by the 3d tubulure.: “With a heating zone 20

2619, PerERs,=.. [Treatment of Kogasin.} .. TOM R 1,8

“mm, long (3 mm. wire) at 3,000° and CH. at 50 mm.

'H tas converted- into. CHs, no CHy being formed. .
e-heating time was 0.0001 sec.. . These were the most

vorable c%nditions found for reaction (1). -

of Methane With Carbon Dioxide and ‘Water, Vapor
“the Electric Discharge.] Brennstoff-Chem., vol.
%2411, 1930, pp.473-476 ; Ges. Abhandl. Kenntnis Kohl

Sivol. 10, 1982;°pp. 271-279; Chem. Abs., vol. 25, 193
+D: 645, :

¢ At 5,000-6,000 v. in the discharge tube previously de-.
Z8eribed and with rates of gas-flow to 800-1. per hr., CHe

0 and CH~CO: mixtures have been almost completely
@ecomposed to, CO and O: Separation of -C did not
beeur, but at intermediate voltages a laxge part of the
H, formed C.H.. Tabulated data show that by vary-
ng the proportions of the mixture used, variations over
‘A'wide limit are possible in the resulting gas. Curves

’%%Pl,l,tent, and the production of CO and C:Ha.
12824 Ppocgs; K., AND WINZER, K.

|- ‘oo veerier . LITERATURE ABSTRACTS

- tion of Acetylene From Methane.] Brennstoff-Chem,,

", admit the .gas and electric current for heating. a W -
réssure passed at the rate of 30 1. per hr,, 66.5% of the .

623, Perers, K., AND PRANSCHKE, A, [Decomposition

oW the relationships between current density, CHi.

" [Cracking .bﬁ )
Kogasin.] = Breunstoff-Chem,, vol. 17, 1936, pp- 429~

3 I : 341

430: Ges. Abhandl. Kenntnis Kohle, vol. 12, 1937, pp.

503-505.

Cracking of Kogasin II upon graphite is compared °
with that upon Pt (abs. 1035).; the ryields are similar.
2625. [Preparation of Light Naphtha From

Kogasin II by Cracking.] Brenstoff-Chem., vol. 17, -

1936, pp. 301-306; Ges. Abhandl. Kenntnis Kohle,

vol. 12, 1937, pp. 506-516; Coal Carbonisation, vol. 2,

1936, p. 203 ; Chem. Abs., vol, 31, 1937, p. 1992,

Cracking at 465°-570° and pressures to 100 atm. bas
been studied at throughpuis up to 150 ce. oil/min.
Cracking was assisted by Hi;PO, catalyst. The pro-
portion of gaseous to liquid products varied between
1:2 and 1:6 up to 530° and at 360° attained 1:1, as
compared with cracking at atmospheric pressure in &
Pythagoras tube np to 7-40° where proportions ranged
2:1-6:1. Pressure cracking yielded unsaturated com-
pounds in smaller amount, the naphtha obtained, how-
ever, being highly nnsaturated. Treatment with C:H,
in the presence of HiPQ, catalyst did not improve the -
-octane number, although C:H, did. : -

2626. PETERSEN, W. [Effect of Phenol Content of Flo-
tation Agents in Treatment of Coal Fines.] -Bergbau
Arch., vol. 8, 1948, pp. 85103 ; British Abs., Novem-
ber 1948, B, I, p. 580.

Tar-oi} fractions for flotation should confain 4-5%
.of phenols to promete frothing, Part of the phenols
can be supplied by addition of limited amounts of .
ammoniacal spent liquor containing ‘about 1.8 gm. of
phenols/l. Still greater economy of tar oil can be :
achjeved by addition of pine oil. Paraffin is inferior
to tar oils unless improved by frothing agents. A syn-
..thetie Fischer-Tropsch oil fraction containing no phe-
“hols, but 0.7% of saponifiable constituents, when fested
~in-progressively-increasing amounts, was comparable - -
inifially with tar oils, but its efficiency was not main-
tained at higher concentrations. Co R
- 2627. Perersox, S. ¥. Utilizing Natural Gas Would .

.. ..Aid United States OQil Supply. Oil Weekly, vol. 113,. -

\No. 9, 1944, pp. 22, 32; Petrol. Refiner, vol. 23, 1944, *

P45, T S B :

It is suggested that-the Government could develop .
application of Fischer-Tropsch process.to -make syo-
_thetic oil from natural gas. thus increasing the liquid--

* 7 fuel supply and conserving doniestic petroleum reserves, -
“rather than giving so much attention to foreign oil' - - |

. fields. . o Bl P o R

"' ‘9628, Petroleum-’ (London)." Synthetic.Fuels in ‘Ger-: . .

- many. I Introduction.” ¥ol.'9, 1946, pp. 74, 93. -
“Before the war the trend in .fuel synthesis was,
toward the Fischer-Tropsch process, but during-the -
war the Bergius hydrogenation process gained interest.

. Of the total oil ‘production -of- 6,180,000 tons in 1943
from il ‘sources, 3,088,000 tons was .from Bergius )
hydrogenation and. only 368,000 tons was produced by -

- ‘the Fischer-Tropsch process:. Also, attention had been |

.- paid to increasing production rather than developing

. ‘new processes during the war: No evidence has been-
ound of developments that would make either.of the . :.
rocesses  more attractive economically. The use of. -~
pressures above:atmospheric and the use of Fe cata-..

- lysts and processes working in several stages had been . -

---_investigated in- conneetion with the Fischer-Tropsch -

process, but extensive plant application has not been -

. established. . As regards the use of pressure, drawings

.- were obtained of vessels designed to operate at 10 atm.

" preséure.”’ The principal feature is the methods used

" to dissipate the exothermic lieat of reaction. ' Some

- useful information was ‘obtained regarding operation

. jn-stages and recycling. - Of particular interest is the
Oxo process, - Of importance, too, in the production of

" aviation fuel is the Dehydrierung-Hoch-Druck process, ,

which catalytically dehydrogenates naphthenes to-aro-,




342

maties at 50 atm. and 500°. In this way, the yield
of aromatized gasoline is said to be 659% of the feed.

2629. . Synthetic Fuels in Germany. II, Hy-
drogendtion. Vol. 9, 1948, pp. 102, 109.

General review of 15 German hydrogenation plants
with an annual production capacity of 3,700,000 tons
of finished product, Tabulated summary. .

2630. .. Synthetic Fuels 'in Germany.  III.
Fischer-Tropsch Process, Lubricating Oils and Acet-
¥lene. Vol. 9, 1946, p, 158,

Brief review of the products from- the Fischer-
Tropsch synthesis, with a description of the Carrieres-
Kuhlmann plant at Harnes, France (abs. 1262 and
3038) and of the Oxo process of the Rubrchemie at
Holten (abs. 1363, 1478, and 2177).

2631, ——. Synthetic Fuels in Germany. III (2).

Fischer-Tropsch Process, Lubricating Oils and Acet-
¥lene. Vol. 9, 1946, p. 191, )

2 processes are described briefly : That of the Kuhl-

mann Co, at Lestague. France (capacity 25 tons per
day) and a pilot plant at Harnes, France.. To produce 1
ton of lubricant, the 1st process requires 600 kg Fischer-
Tropsch gas oil, 600 of benzol, and 160 of dichlorethane.
The gas oil is chlorinated at 90°=100° and is mixed with
2 benzol-dichlorethane mixturein the presence of A1Cl
at 70° and then raised to 110°. The mising time is 6
hr.; 10% of AlCL is- used. . The liquid product is
stripped of the uncombined benzol, allowed to settle,
the AlCL sludge is removed by.water washing, and the

washed ofl is blended with gas oi} to lower its viscosity -

- and is used as a general machine-lubricating oil where
4 high-grade oil is unnecessarx. The upper layer, after

i - «decan‘tution,’.is,c]ny-trentedland. distilled,.the:overhead . ..

product (20%) is sent back for reprocessing, the upper
side stream product (30%) being used as a transformer
‘oil.” The bottoms make a “high-grade steam:cylinder

0il;(20%), which can, b ) - ; : A
(20%), which can. be used at superheat tempera- .- pendence of imports within the next.year or two. As

. tures up to 350°; 309 of turbine oil also is obtained.
The. oils formed consist of polybenzenes with -long
parafiinic chains attached: this structure gives the oils
a high viscosity index and a low pour point. The prop-

. erties of some of the oils are shown in a table. In the
2d process thie raw material is Fiseher-Tropsch gasoline
of as high olefin content as possible. This is mixed

- with 8% of AlCl and remains in contact with it for

"5 hr) at room ‘temperature. On -standing, 2 layers.

separate, the lower contains 4. heavy polymer bound®

chemically with the AICL. It is treated with NnOH and
washed with H:O, learing a lubricating oil. The upper

 layer contains’ paraffinic gasoline and free polymer, .
- the former béing removed by steam stripping, the re-.: ~

- maining oil is- clay-treated and filtered and a gas oil,
& light lubricating oil-for cold service, and a heaty

.. Iubricating ofl suitable for ordinary lubrication is pre. .
.~ pared.’ The latter can be hydrdgenated at 100 atm. ..

. and 200° over the normal Fischer-Tropsch catalyst to -
- ‘Produce a substance: similar-to vaseline. The above
of

perties of 4 oils are given in a table,. The article:

-c‘gggg'-oil plants. o .
26 2.5[21 . Synthetic Plan for India.. Vol. 13, 1930,
‘Synthetic petrolenm plint, expected to begin pro-

| R .

7 “"From Dry Gas. Vol. 18, No. 2, 1946, . 64.

¢ suffer from i xids -
3 om poor oiliness and ready osidation. . .’ Zone’s requirements of automotive fuels, and has Pro;

*_duction in 1951, is to be built at Orissa, on the east -
coast of India. The project, prepared. by experts of .
the National Petroleum Institute of Paris, -is ‘spon- .
sored’ by ‘an Indian industrialist, B., Patniak.’ It -is- .
~.anticipated-that the cost of production of petrol will -
-be-below the present market price of petrol from ¢rude

2633, PETRO.L‘EUM‘;ENGINEEB;’E‘Synth‘e‘tlc‘ Fuels’,”Mnde
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P
+, ‘goncludes- with a *description of T “Tabri-" - - nai Ve B
£ iption "of .underground: lubri-' "~ Ap inain plants have passed to U. 8. S. R. ownershipdy
- Eastern Germany is the only part of Europe where

_.total requirements, there appears to be no. prospect ol

‘which obtains-its raw material from coal by low-tem
--perature carbonization by the Krupp-Lurgi process
- commenced production ‘of primary product at the en
.. 1oL 1938, and a plant at Deschowitz has been recentl

" completed for -the Griifiich Schaffeottschie Benzin

. ~G. m. b. H. of the Silesian coal industry. ’ =

*+ 2640, PETROLEUAS . PROCESSING. -Government Reséa}‘(;.}l

A lp-bbl. per day experimental synthetic oil pilot -
plant is operating on natural gas at the Baton Rouge
_plant of the Standard Oil of New Jersey. The tech.
nique was developed before and after the war, wag
used to produce 100-octane aviation .gasoline -during
the war and is now being tested in the production of
fuel for automotive equipment of all kinds. These .
synthetic fuels are now being made from natural gas, ' 2
but:f thte groeess is appiic,able to coal as well and wheﬁ g
perfected can serve to extend. liquid fuel su
indefinitely. e Ppies
2634, - New Sulfur-Recovery Process. Vol,

No. 2, 1951, pp. C44, C47. 2

Girdler S-recovery process from H.S gases is based . *
on a modification of the original Claus process. Reac-
tion is carried out in 2 stages:

(1) H.84-3/20~ SQ.-+H:0;
(2) 2H.8-+50,-3842H.0.

'The process is deseribed by aid of a flow diagram. U
"0 95%.0f the $ in H,S-carrving gas may be recoverecf
If used in cognpination with-a Girbotol gas purification
plant, the utility requirements of the S-recovery plant
are minor.,
-2635. PETROLEUM. PrEss SERVICE. - Economics of the
Fischer-Tropsch Process. " Vol. 4, 1937, pp. 445-450,
2636. German Developments. Vol. 5, 1938, pp.-
s0130a o copmen » 1988 v
. Ttis reporfed that at the end of 1937 Germgny had
- Fischer-Tropsch plants with a total capacity of 250,00
tons per-yr. : : )
- 2637. X
- 6164, :

Progress in Germany. . Vol. 5, 1938, pp.

As far as light”mQtor fuel is éohcerned, the progress

- magde, although falling short.of earlier predictions, is
estimated to be rapid. enough to ensure virtual inde-

-regards heavier-oils, which represeént over. %" of th
self-sufficiency being attained in the near future.
26229 - New German Plants. Vol: 6, 1939, p
. Plant of Krﬁpp;TreibstOff\\;erE G. m. b. H. at Bssen

ze%s.l. — 0soviegs(s;gg(x}any—j-on-mom-coal Plans, 5
ol." 17, 1950, -pp. 236 ; Fuel Abs., vol. 8, No. 6{%¥
1950, abs. 4608. 2 vl & He i
P-mductjon of synthetic fuels in the Soviet zone of
. Germany is planned to reach 840,000 metric tons in 1950; :
and to rise to 1,260,000 tons in 1955 under a new H-year, Y
plan.. Based on lignite, this production- meets the

vided small quantities for export to Western Germany;

"
; y [ ere
are fewer commercial motor vehicles than in 1938.

\ ‘on. Synthine Process. Vol. 2; 1947, p. 172, :

Some comments are made on_the recent report,
_Congress by the Secretary of tlie Interior on the Sy
thetic Liquid Fuels Act.- There is little question,

.'1s stated, that the Buresu's work constitutes ‘one,

- the largest

h St present research programs in the field,
Synthetie liquid fuels, and that there is Jittle doubt th¥

- the program will yield important data, especially

exténded at least in time. - Proper cooperation with‘;’fk‘
dustry and avoidance of unnecessary duplicative: work

could make this program an outstanding example of

Government research in applied fields of science.

9641, . Is $30,000,000 More Needed for- the
Tiquid Fauels Program? Vol. 2, July 1947, p. 560.

Editorial criticisms of the Bureau of Mines program.
No fault is found vwith the purpose back of the research
program, which is to secure data on mgthods of pro-
dueing liquid fuels synthetically, including processes,
equipment,” and costs, but rather with the manner in
which the program'is being carried out. It is thought
that the Bureau has been far too wasteful and extrava-
gant in its expenditures; too much money has gone :Epr
permanent-type laboratories, plants, and offices built
to last a lifetime instead of for-the length of the
program. It also is said that the Bureau attempts to
operate on too large a scale; equally reliable cost and
operating data for the purpose of the present program

- could be obtained from laboratory and pilot-plant stud-

jes without the expense of installing large demonstra~
tion plants. Furthermore, the Bureau too often en-
tirely ignores the advice of its- petroleum-industry
advisory committée and does not ¢cooperate in a program
that would correlate with the established. research
programs of the oil companies. Some method of ob-

_taining closer control and assuring-coordination with’
. the needs of industry should be set up. The solution,

perhaps, is an advisory board composed of representa-:
tives of industry, the Armed Services, and the Burean
and empowered to actually direct the course of the

. program. -Commenting in Petroleum Processing (vol. 2,

July 1947, p. 558) Iugene- Ayres, Gulf IResearch &

' Development Co., and a member ‘of .the Industry Ad-
.- visory Commiittee, says that such eriticism comes from
.. ‘misunderstanding of the way in- which the-work is

" conducted, apd that the program of the Bureau has—-
* ‘satisfied the specification as set forth by the Advisory .-
.-:Committee. - : ' L E

2642,
Show Good Records in:Navy Tests. . Vol. 2, No. I,
1947, pp. 87-39,42-44.. . ! . wor e
Inéluded among the fuels recently tested by the U. S.
Navy at Annapolis in actual performance in gasoline
and high-speed diesel automotive engines, were the fol-
lowing synthetic fizels and lubricants : The Texas Co.—
soline.and diesel fuel made from natural gas by the
‘Hydrocol process; synthetie lubricating oil prepared by -
‘blending a highly refined mineral oil with an ester -
type synthetic oil-of low viscosity. - The Union 0il Co.
“of California-—gasoline made from:Colorado sbale ‘and -
diesel oil manufactured from shale oil. -Standard Oil
evelopment Co.—gasoline and diesel fuel made from
‘natural -gas in'the modified Fischer-Tropsch unit.at
aton Rouge eémploying-the. fluid catalyst technique.

slubricating oil synthesized from natural gas or other
‘hydrocarbon gases similar to a Society Automotive
:Engineers 30 grade. The chemical nature or method of
lanufacture is not yet disclosed. : The gasoline and
Cﬁie'selAengines‘, powered and lubricated by synthetic
Toduets were put through performance tests desecribed

Irom.coal by the Fischer-Tropsch . process gave true .
,-Bln!ilarity of performance in the experimental gas tur-
“bine 0. N avy-specification -diesel “fuel - under "optimum
Derating conditions.  In-gasoline engines the 80-octane

»,‘?’rﬂmthetie‘ fuel' was equal to or better than normal

Tetroleum gasoline.. Further studies are to be made in
the laboratory and in -actual service. Properties-of
ch of the gasolines, diesel fuels, and lubricating oils
e tabulated.:: = . - tesi :
2643, -
I in Liquid Fuels Research?  Vol. 2, 1947, p. 160..
- This editorial criticizes the Bureau of Mines for at-
ﬁmpﬁng to extend the synthetic liquid fuels program
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- 2645,

#The. Carbide & Carbon Chemicals Corp.~—synthetic .

" Fischer-Tropsch process include:improvements jn the’
~method of producing and purifying the synthesis gas,

y.the Navy. as highly satisfactory. Liquid fuels made . " cooled converter. The synthesis gas will be obtained .. -

+" /by gasifying pulverized coal ranging from anthracite

- -6£more than 300° F. below zero in a Linde-Friokl unit;. -
it will: be ‘98% pure.: -The gasification unit is briefly .-
i rdescribed. It will use about 28 tons of coal, .24 of O, -

: S © ... .that a gas-of normal composition (41% CO, 38% H, °
. Shall Government. Permanently Engage’ D ° 0,

.~ with coke and O: has been installed. - Anticipated daily .

343

beyond its originally specified term of 5 yr. Govern-

- ‘ment funds should not be spent on research that dupli-

cates that being carried on by the oil companies, and
that the latter are better equipped to do than the
Bureau. Government research in connection with the
development of liquid fuels should be confined to.the
assay and analysis of the low-grade coal deposits and
the oil-shale beds for their potential value as source
material for synthetic fuels when needed some time
in the distant future. The use of either of these raw
materials in the commercial production of substitute
fuels will call for excavating, conveying, and handling
solid materials, and, in the case of shale, disposal of
solid wastes, on a huge scale. Studies of methods to
be applied here and the economics involved are beyond
the scope of research dnd development work of any
individual oil company. At present such work is only
a small part of the Bureau of Mines program, bul 1c
could be expanded and emphasized. It would correlate

. but'not duplicate the studies of actual processing tech-

niques, which some of the o¢il companies have. been
engaged in for several years. S
2644, — .~ Cancellation of Stanolind’s Synthine
Plant. Vol. 3, No. 10, 1948, p. 926. L :
Arnouncement was recently made by the Stanolind -
Co. that plans for the erection of a synthine plant at
Garden City, Kans.,, were being canceled because of

" rising costs of construction dnd difficulty in obtaining

materials. From the viewpoint of the petroleum indus-
try, this occurrence may have unfortunate repercus-
sions in that it weakens the industry’s recent argu-

- ments that it -can stand on its own feet in regard to -

building synthetie fuels plants and that there was no

need for Government entry intg competition with pri- -
vate.industry_in setting up a synthetic fuels industry. *

If the economics on which the Stanolind decision was
based are universally applicable, it would appear that © .. ...
the petroleum industry is in no finaneial position to -~ -
construct a large-scale synthetic fuels industry in the -

" immediate future. The need for such an industry at

the- present time is somewhat debatable, but it is
highly likely that sooner or. later it ‘will -actually be -
needed for national security ; the decision to erect one -
should not be left to Government forces with possible

.-eventual Government control of the entire petrolenm

industry. * Although this cancellation is a small matter .. "
commercially, it should not be seized upon as a sign of.
petroleum-industry weakness, which it certainly is not. -
4 ;' Gas-Synthesis. Plant. Vol. 5, No.. 8,
. 1950, pp.. 946-947. - S SR Sl L
Major construction work has been completed -on the ..
Bureau of Mines gas-synthesis demonstration plant at
Louisiana, Mo., which will convert coal into liquid -
fuels- by a" modified, Fischer-Tropsck process. . The - ..
. plant, of 80-100-bbl. per day capacity, was builtat a cost - .
-of $4,915,000. It is expected to begin integrated oper- - -
-ations early next year, ‘Modifications of the Germsan .

the use of a rugged; granular, synthetic-NHa type Fe
catalyst, and the use-of a fluidized-bed, internally’

to lignite with Os and superheated steain. - Q; for the
-process will be extracted from the air at temperatures .

and 35 of superheated steam to produce 2,000,000 £t -
of raw synthesis gas daily. It is already demonstrated

.168% COs, and 5% N: and impurities) can be produced.. -
As an auxiliary source of synthesis gas, a 7-ft.-diam..-
-eter Kerpely producer modified to operate continuously

+




. '-plete utilization of peat burned in power stations. The

* . 2650, -

g4

production will be 33-60 bbl. of 75-octane gasoline,
10-12 bbl. of 80-octane diesel oil, and about 12 bbl. of
heavy oils and waxes suitable for cracking stock.
Process-flow diagram of the plant is shown. B

2646. PETROLEUM REFINER. Hrydrocol Process. Vol. 26,

No. 4, 1947, p. 240. Process Handbook Seetion.

Description, with flowsheet of the Hydrdeol process
as licensed by the Texaco Development Corp.

2647. . Need for Synthetic Fuels.
. 8, 1948; pp. 141, 143,

Summary of the current possibilities and develop-
ments . in “Government -participation in the synthetic
fuels program. . )
2647a. . Lukuga Synthetics Plant Possibility

for Congo. Vol. 31, No. §, 1952, p. 62.

Possibility of establishing a synthetic oil plant in the
Belgian Congo by the Lukuga Coal Syndicate has al-
ready passed the study stage. Several hundred ton of
coal have been shipped from the Lukuga Basin to
Belgium for testing to detérmine its adaptability for
transformation into gas and to choose the most ap-
propriate method of gasification. The syndicate was
organized in 1950 to study the possibility of establish-
ing a synthetic fuels plant in the Belgian Congo. The
Congo has coal delzosirs but no known oil resources,
2648, PETrOLEUM TIMES. Neéw Synthetic Oil Processes

in Germany. Vol. 48, 1944, p. 28. . : :

Reference to recent work described by Dr. F. Fischer. - )

‘Mention of new raw materials for manufacturing syn-
thesis gas and of work with new and more effective

catalysts.. Increasing the octane number of synthetic .
The synthesis of .carbo-.

oils hias received. attention.,
hydrates as found in nature is visualized.

" 2649, —
Refining of Petroleum. :Vol. 49, 1945, p, 1078, .

- Excerpts from a report of a nonparty technical com- -
mittee of 4 fuel technologists to draw up -a policy for-
‘Encouragement . should.-be given to -
the -extension- of the chemical. utilization of raw ma- -

fuel utilization:

terials derived from coal. In the United States a syn-
thetic organic chemical industry is being developed,

which has no parallel in England, -and- the latter-coun- -

try has clearly lagged behind other nations in-its re-

. searches on chemicals derived from petroleum and. .
‘eoal. "It is urged that a Fischer-Tropsch plant should:

be erected for intensive study on the same lines as the

coal-hydrogenation plant erected by the Imperial Chem-

ical Institute. = The-British.Coal. Utilization ‘and Re-

search Association is starting work on.chemieal util--

ization problems, and its' work should be encouraged.

. 51,1947, pp. 618 and 614:

rearly part of the war from the synthetic gasoline plants

: ., now- under Russian control. These consist mainly of

. ;#the Leuna and Brabag Works.. The machinery for the -’
- Oswiecim’ plant being brought to Poland as German

" ,-ireparations is being assembled. "When the plant goes .
'-'ion Stream at the end of 1948, its ontput should be about.” ..
+20,000 tons of synthetic gasoline per yr. The Peat Insti--

- stute-of Russia has worked out a scheme for the com-

-process consists in treating the peat -chemically by

“.oeans -of gasification -before sending it to. the power
*station. . The power. station recéives excellent gaseous -
_-Afuel, and what remains of the peat after the treatment
7+is used to make synthetic gasoline. The process of

“~jcomplete utilization of peat reduces capital expendi-.

-;ture on synthetic gasoline - production by 20%, cost of - |
~.the product by “18%, and peat consumption in power -

~+stations by 30-85%." -
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Yol 27, No.  ~ catalytic conversion of synthetic gases from carbon! =

* Production-is to: begin within 4 yr.

; b ; h : - Fischer's Synthol chiefly in containing less aleohol.
. - Chemiéal Derivatives of ‘Coal and Home - b rbons

- p. 1185, :

“bonization and cracking of low-temperature carb
Synthetic Motor-Fuel Production, Vol : |
--.-Synthetic motor fuel is now being produced in the;'

" :Soviet zone of Germany at.the monthly. rate ‘of- 0,000
. . toms, or nearly as miuch as was obtained during the: "

' Memperature Carbonization -as Raw Materinlf!.i‘

.-, 1985,p. 7616. .
.- Review with 28 refs. "~ .~

, 4
2851, . Oil Production in South Africa. Vg z,,
52, 1948, p. 989; Ind. Chem., vol. 24, 1948, p. 715, -, *
In Government Gazette, October 9, 1948, announce. "

ment. was made of license issued to Anglo Transvaaj. . {

Consolidated Investment Co., Ltd., for manufacture of ‘% j
liquid fuels and oils from coal. The plant is to have'’.
an approximate capacity of 76,000,000 gal. of liquig' ™
fuel and oil per ¥r. It will operate a process for'

bearing material  into . petroleumlike hydrocarhong:
The authorizeq -+
capital of the company will not exceed £13,000,000, *
2652. Synthetic Aleohol by New “Esso” Pr
ess. Vol. 33, No. 1342, Jan. 14, 1949, p. 43.
Commercial production.of iso-octyl aleohol has been
announced by Esso Standard Oil Co. The process in-
volves reaction of a selected gasoline fraction with H;
and CO at pressures up to 3,000 p. s. i. Although ise-
octyl, as such, has possibilities as a resin solvent and
antifoaming agent, its principal value is as inferme:
diate or raw material for other chemicals., It can be
congerted to wetting agents, or to métallic salts that
make effective paint driers. ’ i :
2653. PeTrROY, A. D. [Formation of Petroleum of the
Naphthene Type. Transformation of Aliphatic Acidg
Into Hydrocarbons Under High Pressure.) Jour,
Russian Phys.-Chem. Soc., vol. 61,- 1629, pp. 1849~
1859; Ber. deut: chem. Gesell,, vol. 63B, 1930, pi
75-84; British Chem. Abs., 1930, 4, p. 322; Chem,’
‘Abs., vol. 24, 1930, p. 2696. ) i
By cracking lactic acid in the presence of lithe dn' L
‘H:0, an oil was obtained identical with that obtain
by ‘the hydrolysis of . cellulose and differing - fron

Treatment with “H:80, -gave ‘hydrocarbons- identlcal

_decane, b 147°-148°, a% 0.7798, n¥ 1.4355.

. MgBr gave.a mixture of 9-heptyl-9-heptadecanol :
‘ 1t§ degydration product (pure .aleohol be 230"—23_1&
03 0.8470, n¥ 1.4538) ; after-the usual dehydration
. the olefin mixture b, 206°-212° was hy(h:og(-.‘natedo over
“'Ni at 250° to yield 9-heptyiheptadecane, bs -210°, di

- -having good antidetonating. properties.

with the corresponding Synthin fractions.. Fischer
and. Schrader have found that lactic acid is the chief,
product in the hydrolysis of cellulose.

2654, . .[Synthesis of Motor Fuel From Carbor
Monoxide and - Hydrogen.] Jour, Appl. - Chem
(U. 8. 8. R.), vol. 5, 1932, pp. 274-254; Chem. Ab
.vol. 20, 1932, p. 4032.. - -

Review. ™" g

2655. [Synthetic Liquid Fuel dnd Its Impox
. tance for the Ural-Kuznetzkii Basin.] - Acad. Sd.

:Petrograd, 1932, 143 pp.; Chem, Abs., vol. 27, 19

%

. - . B3
Discussion of coal lighefaction, low-temperature cal

0
zation tar, synthesis of hydrocarbons from CO and H,
condensation of -olefins "from coke-oven plants: and:
cracked gases, cracking of CH,, condensation of C:H;
‘hydrogenation of naphthalene and other c¢omponed
present in tars, synthetic liquid fuel by fermentati
and. its byproducts, combined synthetic, hydroca
-and fermentation’ plants, properties of niixtures.cod:
taining benzene, gasoline, and- alcohol as motor fuels;
and automobiles with gas producers using charcoaly

2656, [Gases ‘Obtained in- Low- ‘and -Higlh

Commerctal Organic - Synthesis.] . Khim, Tver
Topliva, vol. 6, 1933, pp. 82-92;.Chem. Abs., ol

2657. [Synthesis' of Gasoline From  Gases

. Khim. Tverdogo Topliva, vol 8, 1937, pp. 981-9%i ¢
Uspekhbi Khim,, vol. 6, 1937, pp. 1508-1525; Ch

Zentralb., 1938, II, p. 631; Chem."Abs., vol. 32, 1

_ p.518%. -
- ‘Compreliensive review, with 65 refs. . - . .
2658, PETROV, A, D., AND Vrrrixs, M. V, [Soytbest®
. Vapd Properties of Isoparaffinic Hydrocarbons of: ﬂlﬁ

o - PETROVA, N. XU : :
. 2659, PETTY, M. Scanning Washington’s Oil Horizon. -

n e iy
tg_ early - competitive

R. 8. 8,

Composition Ci—C:.] Bull. acad. sl U. et o

Qlasse sci. chim. 1944, English summary,

242 7 Chem. Abs., vol. 39, 1945, p. 1618.

Pr hexyl ketone was treated with CH::(ZHCH:MgGl
to yield hexylpropylallylearbinol, by 116 -118°, (_1%
06482, np 1.4535: dehydration over AlLO, gave a mMix-

- tore of 4-propyl-1,3—-decadiene and 4-propyl-1,4—deca-’

iene, by 83°-88°; hydrogenation over Pt black gave
g:propyldecane, b, 2145°-215.5°, AR 0.7716, nf 14354
pihexy] ketone treated with BuMgBr gave T-butyl-7-
tridecanol, bs 163°-165°, a2 0.8350, ¥ 1.4489, which

.sas dehydratéd by boiling with 1 to yield an isomeric

nydrocarbon mixture, b, 140°-147°; hydrogg_nntion qf
the latter over Ni oxide at 240°-250° gave T-butyltri-
Crude
methyldioctylearbinol (admixed with some olefin) was
prepared from BtOAe and C,;Hy; MgBr: this was dehy-
drated by boiling with 1 to yield 9-methylheptadesene,
boiling at 169°-174° (no pressure given), c}i" 0.7916,
72 1.4472, freezing point 26.5° ; hydrogenation of _th:e
latter over Ni gave 9-methylheptadecane. Dy 172°-174°,
d® 0.7810, n} 1.4388. CiHy MgBr and dihexyl ketone
gave 7_hexyl-7-pentadecanol, b: 196°-197°, a2 Q.S-i'_’o,
22 1.4519; dehydration with I gave an isomer mixture
b, 181.5°-183° ; hydrogenation of the mixture over Ni

- oxide at 220°-2350° gave 7-hexylpentadecane, bs.s 182°-

14419. Bt caprylate and CHx

183°, 43 0.7923, 2%
and

20
08009, »%¥ 1.4465. The Cu, Cu, and Cas qompoun_ds
have cetane numbers near 100 and have satisfactorily .-
low'melting poirts in the continued study of compounds
.- PerROVA, L. V. See abs.-804. )
See abs. 279, 281, 282,

" Petrol..Eng., vol. 18, No.'12, 1947, p.-14. - -

‘United States, capable of producing 1,000,000 bDL. per
day of synthetic oil, is the only sure way of attaining
the self-sufficiency required by national defense. As the "

Interior Department and of the Army and Navy,

- synthetic plants, each with a capacity’ of 25,000
30,000 bbl. per day to make liquid fuels by retorting oil

halé; by hydrogenation of coal, and by- the Fischer-
Tropsch . process using natural gas and coal.

silitary, has launched an immediate survey for suit-
ble locations for, syntheti¢ plants withaicapacity of -,
000,000 bbl. per day.
ead in making the Nation self-sustaining in synthetic
quid-fuel resources in the face of a natural petroleum
hortage in the not too distant future, it was recently
pointed out by .-W. G. Greenman, Director of Naval ,
etroleum Reserves, that to provide 1,500,000 bbl. of

0al, and gas, using the Fischer-Tropsch process for-
> the latter two cases), the following would be needed :
tal plants, 63 (15 for -shale, 25 for’ eacl), of -coal.
and gas); steel, 9,500,000 tons; construction " costs,
$4,300,000 ; mine costs, $650,000,000; and staff for plant
operations and mining, 148,000 men. It is estimated.

‘the Bureau of Mines that synthetic plants smaller
‘than- those contemplated by the military would be
with petroleum refineries; for a
ng motor fuel from sub-

10,000-bbt. per day plant produci

LITERATURE ABSTRACTS

- cating effect, and adhesion to metal.

'Military, leaders apparently. have become con}'inced‘ )
" that development of a synthetic fuel industry in the

esult of recent. conferences. between officials of the :

plant-construction program, costing.’ several hundred e
million dollars, may be submitted at the next session of .
Congress. ‘'The program probably will call for building -

- Prelimi-, .
nary to this, the Bureau of Mines, at the request of the:

As-an indication of the task .~ used, thereby

. 2663. PHILIPPOVICH, A. . [Decomposition of,CO With

thetic fuel per day (500,000 bbl..from each of shale;= . and Without Catalysts.] * Ges. ‘Abhandl. Kenntnis

" Review of literature.
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bituminous coal at $1.50 per ton the net-cost would be

8.7 cents per gal. while a 20,000-bbl. shale oil plant pould

muke synthetic crude oil for $1.92 per bbl., exclusive of

protit and interést on the investment. »

2660. PEUSEL, —. Lubricants and Surface Protection
in the Metal Industry. TOD Reel 53, February
1945, frames 62-95. -
Discusses some important developments in the field

of lubricants. The starting material is Kogasin, op-

tained as. 4 product of the Fischer-Tropsch . synthesis

and hydrogenated into Mepasin. 3 2

Jerivative of this, Mepasin sulfonamido acetic acid,

had outstanding gualities as a lubricant in metal work-

ing, both for cutting, drilling, and milling and for hot
and cold shaping, deep drawing of wire, etc. The

- product is used as an emulsion, both because the lubri-

cating effect is not affected and savings are made, and
because this greatly reduced the danger of plant fires.
There is presented during the discussion what appears
to be a .relatitvely new theory of film formation, lubri-
The theory in-
volves molecnlar polarity, formation of supermolecular

| ‘structures .in the nature of liquid colloidal crystals,

the interplay of surface forces, and other novel hy-
potheses that appear to be solidly grounded angi hi‘.'h.l_v
illuminating. It is claimed that the new Mepasin deriv-

atives actually make pretreatment of metal blanks in °

deep-drawing operations unnecessary. .
2661. PEW, T: B., Axp DoTrERWEICH, F. H Maximum

Hydroearbon Utilization With Natural ‘Gas as a -

Chemical Raw Material. Petrol. Refiner, vol. 23;
No. 4, 1944, pp. 130-134; Gas, vol. 20, No. 4, _1_@44,
pp. 14-16, 1920 ; Chem. Abs.; vol. 38, 1944, p. 2473,

Known natural-gas reserves are :estimated ' to. be

“sufficient for at least 30 3r. and large quantities of
 natural gas are still being wasted:

The -liguid con-

“stituents ‘of natural gas now: serve -as a-source for ...
chemicals, .including aviation gasoline and solvents.
- Bxpansion-is possible in this respeet.  Dry natural gas. -
. can be used for many purposes; it can readily Le re- -
. formed to water gas, and about 50% of the emergency

Synthetie NH; is made, with H: from this source. The
Fischer-Tropsch process:can’ produce liquid h,‘:droca-r-
bons from this re-formed natural gas, but it'is prob-

- able that this process will only be operafed at remote
It is esti-

points where pipelines are not available.
mated that 4.2 gal. of liquid products are Tecoverable
-from 1,000 £t.%:0f dry natural gas.

. . Science in Natural Gas.. Gas Age,}\"ol.

‘28, December 1944, pp. 92-96; Nat. Petrol. News,

' Vol 37, No. 1, 1945,.pp. R=11, 12,:14, 79; Am. Gas’
-, Assoc. Monthly, vol. 27, 1945, pp. 103-106, 148, - -

It was found that a *

940, 1044, pp. 16-21, 62, 64, 66, Petrol. Refiner, vol. - -

" .. Combination of the Fischer-Tropsch process and the o

natural gas-steam. reaction .to-produce liquid bydro-- ..
[ on a favorable economic basis‘could: "’
result in an enormous amount of natural gas being ’
depleting our natural-gas reserves: The .

carbon fractions

operation of pilot plants-indicates ‘a'favorable economic ;|

conversion with plans for at least 1l commercial plant
. underway.. .. . : Co R

Sec abs. 2878, .7 L

| PFLEGLING, —.

. :Kohle, vol. 7, 1925, pD. 37—43

- priyyes, J. R. See abs. 576,

. 2664, PHILLIPSON, G. A. Coke-Oven ‘Managers Associa-

tion Presidential Address. . Gas World, vol. 125, No:
"t~ 8248, supp., 1946, pp.. 10-14. o :

Itis proposed 1o make use of central coul-carbonlziné ’

plants interconnected by.gas grids and then installing -
" synthesis plants operating on both gas and coke, x\fhich7

‘ x
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i Y i ta- erature and pressure of the induction, i§ convert
formed with the brsee::gggni ;Iﬁg waooge:ggafu;ﬁscﬁse' %irect)y into carbide by action of the C(; v]g%h;u% gooxix;xf
]'g:g ?)gf-lf‘;g ;il?d paraffing constitute 60~70% of the through the Fe(Q phase. In presence o: 23

ever should be‘in €xcess supply at any time, thereby eration of about 600 kgeal. per m.? of gas or about 3
Increasing the benefits derived from full-capaéity oper- of the heat of combustion, therefore, the removafiozg .
atior of the carbonizing plants, the heat is an important problem and is solveq b

i o i essures and high CO

: PHINNEY, J. A, See abs. 2834, 2835. circulation of oil through the contact chamber and g roduct by the butanone method and m. 118 ._1‘_719:. duﬁ)té?gesgzssegnguég gthtl?e]i(;:‘gulc):ion, ;‘h S GOy is é pidly
2665. PHRAGMEN, G, [Stability of Cementite and the . Steam generator for utilization of the heat extraete , 0t these, 13% are insoluble in boiling G:H. and31§1. 1561;-. ::move d from the catalyst and the carbide remains
Yarious Forms of Carbon.] Jernkontorets Ann,, vol. < LThe Mixture of gases for the synthesis of gasoling, '198°, The 53% soluble in boiling CcHe, m. 113°, Sub- stable without oxidation. The action of CO on the Fe

. o~ consists of CO and H, in ati i:2 c i catalyst with boiling b . fon:
%17% 1930, pp. 431442 Chem. Abs., vol. 25, 1931, p. urates are desired in t,he p&lz])?hfcts,oaolfigher pgpg:tsio i i’g{lﬁ:xf: 5%‘:153?20;:1::1{5? em?‘lllST. All the paraﬂin§ catalyst 35 3{:}?1}(1 t'h!e:hg Jﬁggggﬁg fgg’%s:n%iezitggg
Critical review of the literature. Conclusion: The 21f1 C]?] s tused.ed'lg)g S content of the synthesis gag)] recovered, recrystallized, and was heac,,‘}}_th M%)e:ile:zﬁ{‘- ttﬁgsnigoeserlllcin{! the crystal lattice and making more

evidence indicates that cementite becomes stable at gf°;’ynt§gsi(§x§fom a 2%m5£2(:7180 g"’;ix&‘,‘;g I‘J‘fi"t%‘lccfg'" diﬁilieifeﬁgfeg";i “‘;;S;’é’%“’fi,%}’ﬁng point elevation,  Surface available for the reqctti;);l, alxilduit(:lar;):}less are

higher temperatures, : catalyst, In weight %, consisted of gasol, 4% (boiling’ 48 ,’L‘Lsﬁy in toluene, show a range of 2,100-8,000, or 270~ {,"ﬂ{"gg;ub},‘,fstl;,ﬁ fS?n;*;rg" on the c:’talgst surface and

See abs. 3669, . below 80°) ; gasoline or Kogasin I, 62% (boiling 670 C atoms, for the 5 parafins m. 123.5°-131.5° ex- V! ‘f nting the activating gases from ‘coming in con-

2666. Prcmrer, H. [Coal as a Source of Raw Mate-  30°-200°); ofl or Kogasin LI (boiling above 200° ‘tracted from the catalyst. These are situated upon  preventing
rials.] Ges. Abhandl. Kenntnis Kohle, vol. 9, 1930, solid paraffin from oil,

T 51 5 i . i t with the catalyst. Some description is given of
» 7% (1. p. 50°)'; bard para er extension of the hyperholic C atom: melfing - tac . Som tiom 15 given of
Dp, 734-737; Chem. Abs., vol. 26, 1932, p. 3899, - - Irom catalyst, 4% (m, p. 70°-80° or more). The gaso.) ] ;‘;‘fn‘ép%urve of n-paraffins. The 1:1 addition of ‘F”ecﬁiﬁﬁ‘é‘fa’iﬁ Itllgg ol:}lgdslspneﬁiiu:g t;}'e o eatalysts
- 2667. [Progress in the Field of Coal Utiliza-  line is low in antiknock properties; the octane No. ot Kieselguhr to the Ru is without effect. At atmospheric e 3 $

ton.] Ztschr. Ver. deut. Ing, vol. 74, 1930, pp. 720~ . the 30°-180° C. Kogasin fraction is 67 with 0.5 cc. of
122 ; Ges. Abhandl, Kenntnis Eohle, vol. 10, 1932, pp. PbEt: per 1. and 71.5 with 1 ce. per 1. The Kogasin )

‘because of their cheapness, but also for ‘the' cheaper
. apparatus required and the’ more stable lifetime that

‘pressure, Pt -produces no solid or liquid ‘pro.du(_:ts,
: ":heereas’OS anlgl the remaining noble metals, beginning

: ibi iknock rties of the benzine
" 594-604; Chem. Abs., vol. 24, 1930, p. 3570, Is an excellent diesel fuel. The synthetic paraffin ig} t 215°, produce small amounts of gaseous hydrocar- . they exhibit. The antlll\nzcl P‘i:’ept‘i;?‘gl on those made
. ’ e » D : L of specially high purity. - An increased vield of zasoline;; y ther than CH, becoming inactive at 315° to -~ made with the Fe catalyst are ted gasol hydro-
Discusses chemieal improvement of coal, especially P S ieatine Py Pl iy bons o - iderable yields with the Co catalyst, and the unsaturated g )
from the viewpoint of produein £ liquid fuel ! can ‘b.(;roéatmneci by gulefsetma the higher boiling Ko- produce only CH« Under pregsurg.‘ cojxi:s:ctle'vi e e carbons can be used to greater advantage for produc-
p T 0 gasil 0 cracking by the usual methods of petroleum btained with Rk and Os. the first giving = - : s " Fe ecatalysts have the
2668, Effect of Pressure on the Conv 3 o s are obtained o -containing - .. tion of high-quality benzine. Fe cafaly
“Cof Water Gag. | Brenustoff-Chem(: vtof 1%?1119931‘;:%? technology. The unsdturated bydroearbons in the? tractions similar to Ru but with O-containing com disadvantage of working at higher remperatures, hente
235. .

* ".Synthesis products ean be varied by altering the com- .
position of the initial gas
important as the raw

§ 3 A 50° to
ounds, the latter reaching an_sactivity at 22 U
groducé gaseous hydrocarbons. Pt is even less active

:  steés ssure, if cooling is done with H.O.
and the catalvst; they are, greater steam pressure, if ¢ fig

materials for the manufacture o

Paper presented at _the 1meeting. .of the Veréin,

while only traces of hydrocarbons are obtained with  Furthermore, Cthe.\' ltlal"e 2 gl'%!tiesf ;g;g:é’?;ctl“’l ég;‘n:h(é
Deutscher Chemiker in Vienna, May-1031; Increased pure higher alcohols or esters. For the manufacture; - Pd and Ir. . ths;n dob'i!“i]e; ;:tg yosn .induction methods for Fe
Dressure hinders the gasification of carbonaceous sub- of lubricating oils (1) the fractions containing olefins? g - Lecture and Discussion on Iron Cata- . - % yl DES ‘sTh documents translated are: PG-21559— .
stances with steam, owing to the masking of the sur- are treated with 5% by weight of AICk, (2) the high-;vihd 2678, " th M'ddle—Preseuréévhthesis Sept..9, 1940. cal% FSPG.‘: ”1'94-\'ID ‘(lecture i)v Dr. ]?-i‘chler) : PG~
face by inert gases. If this inactivity is brevented: by boiling fractions low in olefins are chlorinated and - lyﬂ‘? for the ) Trans). on TOM Reel big o1 pp. - ‘I,‘If ! NI]S- ?r‘ece‘nt' investigations); and PG-21577—
‘means of increased temperature or by the addition of then converted to Cl-free’ viscous oil by activateds TOM Reel 101; Transl =% 21581~ i s

. alkali, a secondary formation of hydrocarbons occurs - - ALQs, (3) chlorinated Kogasin with aromatic hydrq-’é
“through the action of the nascent H: on the C present, carpons'is condensed in presence of AIClL, Such.lubri
Increase@ pressure in the catalytic-hydrogenation: of = | cants combine a favorable viscosity.index with a low

- - CO-favors the ‘deposit of high-molecular products on” ' sefting point (=42° C. compared with —16° C.) for
the catalyst. Thus the catalyst activity deteriorates . commercial winter oil.. . ) :

" In general, it has been found that the best’ catalysts. - NID (behavior of Fe catalysts where opequted with ..
' are those prepared by precipitation of ferric nitrate Herich synthesis gas.) o o K

"solutions “with Na.CO; or NHy; they -are. designated - 'pems [Zown Gas in Conjunction With Kogasin . |
©. normal Fe catalysts. - The¥ must be inducted Lefore' " ™ Synthesis.] Brennstoff-Chem., vol. 22, 1941; pp. 244~

i i - 'use, and the best method, therefore, appez(llrf .toh be ttg:];t 248 ; British Chem. As}’S" 1942,1,'p. 218B; Chem. Abs., . : :
: much fasten than at 1 atm.. pressure. At higher pres- 2671. . -[Working Tp Fischer-  Prod of passing pure CO-at lower pressures and higher tem- - Yol. 36, 1949, p. 6398, ShENah Rt
“ .. sures acid-containing products fake’ the place of the - . mots,) Bremi[stot;-éth} Yol 16, 1983, (;)I;fcgm—io 106 peratures than are used in the following synthesis and - Possibility of obtaining town’s gas of specified prop-:
.- hydracarbons. "Diminislied pressure is unfavorable for . ; : : [ y

o i ¢ o keal./

i fon” ties, for example, calorific value 4,200-4,600 keal./ '

¢ .400' 1. as/kg. Fe/hr, The induetion” =~ eriles, » 1 ixing resid.
zﬁiéﬁmi]g t‘ta(i‘(;)]ingfe'ggvﬁeuﬂt\ge fox/-mation of CO: has vm~'1’ a. 0-‘;%3; atlllfa %}sgﬁg%;‘o%gg:mﬁ?gnﬁz;b ogn o
passed through a maximum ]imd has r(lefavclygda go‘xluto;og . ggesi%alsnrocess with water gas in stitable propo(xigons, :
» i i I less constant winimum value, generally in 2! * "converting CO into H: and CO:, and removing CO;, is |

Ap ) t carrier gas, in one step, into gaseous olefing andy or g thus 1 synthesis pres-  -converting 3 4 )

et At1/100 atm. and 500°-600°-all of the CH,is converted out’ ¢ 8as, ) 0 . hi. With a catalyst thus inducted, a synthesis pres discussed theoretically. The efféets on the composition ~
| into cotand—f{gos\;hergggc at -atmospheric pressure 4" ;g};:,tl?ielllg:'at.lgfgegeﬁlﬁn%z?]gg’sig{g;of;grg%’;ﬁggetg {4 ¢ sweof 15 atm, a tempggt};ge o 2?113511;1111113 La f_ﬂ]‘glses;; - o7 the fown gas obtaied of changiog tne co: . ratio
r(ea;]cptei};g Ii]xll':;'(e?ases i;ll’)ropo;:ig;qgrggé fﬁ{i[‘g?nfxgx?sg ?15' " gaseous hydrocarbons, wiconverted paraffins, and aro-i; gas composition of 3 Pa S A 5 1 -.of the synthesis gas, the type of synthesis catalyst

the formation -of hydrocarbens since for- the same - 488 ; Ct Y
- amount of conversion larger amounts of catalyst are 56; Chem. Abs.. vol. 80, 1936, . 8950

a " Synthetie-paraffin oil boiling at over 250° has been
necessary. The nature and the speed of CH, cracking o~ o g " i
with CO. or steam s strongly influenced by pressure, . CORverted at 500°-600° and atmospheric pressure with-y

;"Ges. Abhandl. Kenntnis Kohle, v0l.12, 1937, pp.. 481 ‘at a high gas velocity, for example: 1/10 atm., 2i

% . : -130-160 gm./N m.>“of gas can. be obtained. An Fe . loyed, and the presence of CO;, Ns, anid CHL in the .. °
‘Pressure. - ’6%%90 tmia 'B?O«Y 5900' cgfng ersxondwas_ sma(lil. }‘«:.Abox‘z':h catalyst made and operated as above had a life of 134 g;.ﬁhéis'gas are illustrated by esamples. | ;
..2669. ———, “[Influence of Pressure on Several Con- | "50% oletne ot pasoOlefins predominated. . Exa 5 yr. without regeneration at a temperature of 260°; it :

[Formation: and Decomposition -of

ple: 20% olefins 4t 550° and 0.4 sec. reaction time in

X 4 S UL - o : e A ‘m3 ideal synthesis~ - 2875. 4
ers;ggls %f Z};gter Gas.].. Ztschr, angew. Chem., vol.' ' - gmall tubes, 60% at 700°:and 014 see. - .. - T.. - sffélvgvﬁ‘s’epidvﬁ%’ fbé‘igags?i@ é% a?mlclieslt‘:ﬁn scs:'ver hot . - Formic Acid ariglFoEﬁmtesA]b Brellmg_}ogfé%legl-é"ﬂ-
Sy S s 2672, . [Di : Synthes New Para-Fi by i fon 5 C-+4 Hi0-4-CO.=6"" ;- 24,1943, pp, 27-81; Chem. Abs;, vol. 37, ) P 6641,
Paper presented before the Fachgruppe fiir Brenn- " fing of Ver [Discovery and Synthesis of New’ Para-f ‘coke decording to the, equation 5 C+4: H.04-CO: i ’

Yy High Molecular Weight.] Brennsto
92

: nversion is obtained by - : ith  ove efs.; most of .which .are in-.-
stoff and Mineraldlchemie in May 1931, CO-4-4 H.. The CO. for the.conversion is obtainéd by "Review with over.50 refs.

R ! : . - "Chem., vol 19, 1938, pp. 226-230; Petrol.’ Ztschr.: A nd’ gases from the synthesis DIOCeSS. . corporated in this bibliography. From experiments
2870, -~ [Synthesis of Gasoline at 200¢ G and _Yol 34, No. 38, 1938, pp. 1-5; Chem. Abs., vol. 334 ﬂé‘ﬂ?ﬁgoﬁh:m?u amounts of alkali (0.5-5% ‘K:COs) conducted by the author, it is found that under suitable
o ¢ -7 Atmospheric Pressure.], - Ztschr. Ver: deut. Ing;, vol, - . 1939, p. 12000 . . : o o the F¢ catalyst has no important effect on the toial - conditions of pressure, temperature and catalysts, it is
. "{3,351%?;'5.18{11%3—88.7, Coal " Carbonisation,. vol. 1, ~In preliminary pressute hydrogenations with' noblei: %  yield of prodicts:but’ does. change .théir quality, an'' possible ‘to synthesize a. relatively high. % of free
Pty i pmenidl * - s s ) - i

metal catalysts, mixtures of 1: 2 CO: B heated to 140° Ineredse in the paraffing and oxygenated products and. -~ HCOOH :from €0-and H.0 or: CO: and_ H:. ; The pro-

. - . In the Fischér-Tropsch Process, Fe, Co, and Ni. are & decrease in thé liguid and gasol hydrocarbons with - - quction of sugar i$ a.possibility; :

- fatind: to be, the. best.catalysts for the conversion of . parafins accumulate upon the catalyst. These ar ' { increasing alkali contents. .The lifetime of ‘the cata- 6. . [Reaction of Carbon Dioxide Durifg
+ COZH, into hydrocarbons; ~Their sction probably in. . completely’ soluble onl_g in bolling ether, CeHs, - Or¥ BBEV 2 \pet 5150 %s longer at'n low alkali content (1% X.CO: 2'6§ydrogenation.] ‘Brennstoff-Chem., vol. 24; 1943,
volves the temporary formation 'of carbides, . However, . .toluene ;and-are separated with ‘boiling’ toluene o ;or-other alkeline salt) than it is at a higher. content.™ . . Pp. 89-40; Chem. Zentralb., 1943, I, p. 2556; British
to obtain the best results, it has been found necessary : - xylene into fractions, the highest m. 120°-132°, & Re ] t was found that treatment of the catalyst with H. . " Chem. 'Abs;, 1944, B, p: 194;.Chem. Abs., vol. 37, 1943,
to"employ combinations with other metals in .specific . peated hydrogenation is'made with 3-gm. catalyst in 8% " elther before induction with CO: or between the indue- = P, 65260 . o in TSR e T
8mounts., Thus far the best yields have been obtained - heated-steel tabe with continuons flon of the gas mix?: ton period and the synthesis proper offers no improve- Fischer-Tropsch synthesis; CO: does not react
with a Co-Th-Cu-kieselgubr ' catalyst precipitated ture exhausted ot 1 1./br. and starting at 15 atm. andst; . Tent in the activity of the catalyst.. Some increasein” . In the Fischer- f°£3 ; atomic B is assumed fo be’
i+ with soda under.defined conditions, ~This yielded 105- . . “140°, the temperature is inereased 10° each 24 hril . the activity and o bétter stability of the catalyst does, . 'in the presenc:ho Lo %natioix of COs Only little
110 and even over 120 gm.. of liquid:hydrocarbons per " Conversion begins at 160°, with 7% contraction in gas: _however, result by interrupting.the synthesis and  necessary for ie‘ y ngt 1 the catalyst surface dur-
m.* of gases in a single pass, and maintained 80% of - volume at 180°, increasing to 24% at 240°, The solldd ] %" treating with Hy; this must be done before the catalyst ', - chemisorbed H. is Prg"g. h%i" hydrocarbons, ' The hy-
thisyield after 60 days, during which period the cata. and liquid feaction produets, melting clear at 111°, arex " hag deteriorafed to & great extent.. The use of kiesel- ~  ing-the formation of hig 1 bons, g

;o g . z A Tha § i ; the same course as
yst-absorbed up to 150% of its weight of hard araffin. recovered in maximum yield at over 70% getion?. in the Fe catalyst is detrimental to its drogenation of COz does not follow : Fse as
) 'Ilfte‘r appropriate regeneration the catalyst canp_be used  at optimum conditions ofyi200° iagzd 1eoo :xotZ:.’ c?tt;r 501005758 'Eggfa%; c:gei:: added after alkalization. As regards  that of CO. Hcgpntﬂmaibg‘%omlgéf;d ggecﬁgst;ﬁt :
: - agaln, The synthesis procéeds at-about 200> C. and. - atm,, over 90% oF the O; in the CO-forms H.O'; only. * Mechanism .of the induction process, it is’ assumed - mediate product.in the hy igegio ethylene, The
‘atmospheric pressure; about 75% of the original gas below 50 atm. and aboye 200° are appreciable Amoun " that the primary reaction is the réduction of theferric .~ is. converted isomeng:gllyr;l; °ﬁ XO&O from which
‘isdconverted. - Complete conversion results in the Jih- =~ of ‘CO: formed. Small ‘amounts’ of fatty acids areb ., 0xide into ferromagnetic Fe:O,, Which, at the low-tem- - . 'next stage is CHOH with liberation of H: PRI
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CH, or M i ‘ ! ; s 1
R, tirom.‘\geOIEI is formed according to the reaction catalgist suspended in HzO at 150°, a high proportion of
) . _ paraffins of high melting point, in’ boili
2677. . _Synthesis of Hydrocarbons From Car- CeH,, was obtained, Brizﬂf-w t;!ilstéulsgzgh:glee xﬁlécffﬁli?:ﬁ N

bon Monoxide and Hrdrogen. Bureau of Mi of th d
goal Rept., June 1947, 159gpp. U of Mines Spe ‘26809 reaction.
mprehensive review of the developmen 1 < du
Fischer-Tropsgh hydrocarbon synthesis gt thtte oKfaitsléi
Wﬂhe_lm Institut fiir Kohlenforschung, and of the
most-important work connected therewith. Considera-
tion is given to ghe historical background; the normal
pressure synthesis, its catalysts, and produéts ; medium-
pressure syntlgesis with Co and Fe cntalyst's and its
products ; qulf}cntions of these processes, such as hot
8as recycle, liquid-phase catalyst suspension process, oil
recycle; high-pressul'e syathesis of paraffin wiﬂf’Ru
catalysts; isosynthesis in presence of oxide catalysts
(ThO:;) ; and mechanism of the hydrogenation proée;s.

2678. [Development of Gasoli i
asoline -Synthesis i
E}lifeu?mi%(} Sgtgtiss..} 9H.vdrot:ol Process.) %rennsltsoll’g
. .. . 30, , pp. 105 B
- 1949’ o e Pr 10:)—}09, Chem. Abs., vol.
Development. of the Fischer-Tro d i
) 2 e Tis -Tropsch process
Ufmted States is reviewed. Stress is ]aI;d ons tlll: }11;2
g lﬁg%?sidiezf;;g' cattal.\‘ft (alkalized Fe) and the use of
ient: external heat exchanger to ven
-the heat of: reaction; this avoid. § of Tumerons
a { ; this s the use of
small .internally cooled catalyst chambers axsmiI:xmI('ioe.gf
}nany. This catalyst is poisoned by S but is not af-
‘ e'cted _by the formation of small amounts of C, although
) le_xcesswg amounts of C reduce its efficiency. The gaso-
nx]ne_con.sxsts of a mixture of primary gasoline and poiv-'
Qnin{.a:wn gasaline, The Cs~C: fraction is nearly 100%
50 ura e(}. The gasoline has an octane number of about
motor method. Brief reference is made to -costs
and-a simplified flow sheet-is-given; ~ i = - - o~ & N

2678a. ." Fischer-Tropsch and Related Processes .

Pressures on Ruthenium Catalysts, Wi

T ¥sts, With Special Ref-
erence to the Previously Unknown Highels)t Melft{i%i
Constituents.] Brennstoff-Cherm., vol. 21, 1940, pp° L

vol. 85, 1941, p. 7365.

Paraffins were fractionated by means of solv
the ultimate analysis, mean molecular weig(ixt.ell:)tesl?igd
ﬁange, .densit):, and viscosity of each fraection werg
‘gtern_'xmed. The dependence of melting point and
viscosity on molecular weight is shown graphically,
The highest melting fraction (132°-134°) had a mean
molecular weight -of 23,000  and d* 0.930. A compari-
;;lo.n of paraffins formed on the Ru eatalysts with those -
om medium pressure synthesis on Co catalysts showed
It)l:‘:(:(tl \f(lzlt?oflo'n?er hlzxwe th‘%i higher melting i-nnge. The
t of such parafins hs i
far by any other prgcess. - 2 not been pos§xb1e 5

2681, [Synthesis of Paraffin Wax
3 e ax R
_nium Catalysts at Pressures up to 1,063l At?)tll;g:
. Bgfrea]l Br;nnftoff-chem., vol. 21, 1940, pp. 257
. 264; Chém, Zentralb. "850; Chem.
TOL,%’ ou 2253., 1941, I, p. 830; Chen. Abs,,

Gas mixture (CO+2H:) was passed over th
(8 ]gm. of Ru) at a rate corresponding \\'it; iclixt?xlmst;if' ;
Etl:l telixperature and pressure) of resultant gas per br,
-2 140° -the conversion of CO into hrdrocarbons rose
from nil at 15 atm. to 18% at 100 atm. and 54% at
1,000 ogm. (86% of liquid and solid hydrocarbons) ;
‘:»ES(}SO --the-conversion rose from 11% at 15 atm. ~t<;
S8, ——. Flscher T dc' at 100 atm. and 91% at 1,000 atm. (72% of liquid
for Syat ¥drocarbons by Hydrogenation of . - and solid hydrocarbons). “At 100 atm. about 65% and
arbon Monoxide. Advances-in Catalvsis, Academi at 1,000 atm. ahont 75% of the liquid and solid hy.
. Press, Inc., New York, 1952, vol. 4, Pp. 271-341 e: "; ..carbons ‘consisted of paraffin \va(iels :fn Si’l'ld e
" ahtap, [Review of 23 Tears Rosoaret ST up to 184°. At 200° per 100 atm, and hg}? ttlllx]g Ii)omt :
* - Fischer-Tropsch ‘Synthesis and Relate:il'u]'? on the - rate of gas passage, vields of 190 gm. per m.* o ov?
TWith Bopsont attinmiaests and ! Tocesses temperature and preésure) ofinit"ﬁ b that (oewat
Tovotved Bromim o, i Reaction Mechanism  theory, were obtained. The viclds of 1 0 and cgid
- 206; Chein. Abs, vol. 47, 1958, p. 800, T0 289-  hydrocarbons varied. only -slightly with . temperature.
Review, with 41 refs, R - o; er 11;1;e range 199"'—240" i at higher temperature, es-
‘ O e TS e 09160 - b cxi y above 300°, the formation of CH,+CO; became
roua. 136 abs. 872, 999, 000, 1001, 1002,-1003, - . -marked. Mixtures of CO: and H. interacted over a Ru %
,1005, 1005, 1007, 1008, 1008, 1010,-1011, - Catalyst at lower temperature than CO+2 }
1036,:1037, 1038, 1039, 1040, 1041, 1048, 1837,  OEL and ILO were formed. ‘The presence ot CO. it
~ 2679 P1oHLER, H., AND BUFFLEB, H.~ [Behavior of Ru- : ‘ -

not affect the intéraction of CO and H.,
. thenium Catalysts in:Synthesis of Paraffin 2682, ~ st ; ; :
’ Catalyst : Hydro-. ., 2682. -~ [Synthesis of F i i
g;lrelﬁnsvglt ‘%.lgili)at%ql&fm;?a \;\;gj@é h] " Brennstoff- . Salrb2%n I%ﬁgnoxide and‘\vatex:? F grrxé);;:lsacgcg‘;;
- %8 el 31 REegr ’ ~.~ ¥ol, 23, oD, T8 ¢ CAde v 2
1941, T, p. 1118; Chem. Abs,, vol. 36, iglﬂ,z?t?gﬁg' : A, vol, 36, 1025 p. e T

: 463-468; Chem. Abs., vol, 36, 1942, p. 4474, &y

-+ Activity of the catalyst was the same whether it was Formation mic acid 1l e dircet action™

) : . £ was of formie acid thro i :
g;_ :;s ;ﬁuﬁ;ﬂ ‘:v;:hrgl ﬁ(’clé g‘%h 23} +Cio, at atmospheric . tt)ifgf,tgd nndAZ%O under pressures ‘;i)gléotg%o%ll;s;g ?gggs%

y irectly with synthesis gas - :Ugated. At each ‘temperature, a. definite..sti
unéielj %zc‘lessure without pretreatment. The normal gas - -cJuilibrium exists between the c’g&ﬁf&’ﬁﬁ% ‘ygzalti%u?&h ;
é‘gs? ::lst 2 “t‘;f: z J;lg::é?gl;“{;ft% '3ngmi (ff Rg; 'Wlilté’ falling . f;;lx;imlscﬁztgld(%ndsgo pressures. : Certain mineral acids:,

, , th : : liquid and ‘solid hydro-. - : (C1:804 - CuClL). and -especi
carbons ‘rose to approsimately the theotetical vi v PO, ! » Salts under the co
bor Y Falge. . W are suifed as catalysts.. Thy [
The; yield per hr. reached a maximum (300’—3’9 0g m -ditions of, the ] y dcad o the. minere
L of watalaet oonce) ot i ¢ 50 gm. per - “acids: Tk, reaction are reduced to. the mineral
: ataga per hr. ) s.: -‘The optimum i
g’ D S oo ey S are Gt e T
. atute ar sure ‘are tabulated.,  Yield: : HLER, H,, AND: MsRrer, H, . 3
* _approximately constant over-200 days' ope‘ra’:iox;zel:l]i;1 ;gg‘} P Thermomagetic Stogtcs on Teon Citorm e g1
per, 100 atm., and thereafter slowly diminished: after '
) 560°days, when the témperature had been rai,sed to
52, the yield was 140 gm. per m?, that is, only 109
an the initial value. Addition of alkali (X.CO;s)
Lo o catalyst had little influence on its activity or on
4 g._,raj:go of Hquid to solid hydrocarbons in the product.
fg%t;oq of H;PQq or phosphates' did not improve the
,catalyst, ' By carrymgr out’'the synthesis with .a Ru" -

" Snythesis-of Hydrocarbons, . Bureau of Mines Tech!

", Paper 718, 1645, 108 pp. ; TOM Reel 259, fraxes 129
| 88, FIAT Reel OG-0k T eel 290, Trames 120
-« Literature review of the mechanism of the Sigy

. | of the synthesis

) ;egctkg by. way qﬂ heterogeneous catalysis, ouycarﬁiaé d
k.o_rl;nn on in the treatment of Fe catalysts with COix
and on'the thermomagnetic method of studying the
: ca;bg;lzation of Fe, -The coniposition- of Fe catalyst

[Properties of Some Solid Paraffins: .
duced From Carbon Monoxide and Hydrogen z:lts ]Ellairg‘;; B

285-288; Chem. Zentralb., 1941, 1, p. 119 ; Chem. Abs, ' L
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at various stages of pretreatment and snythesis was
determined by chemical and thermomagnetic analysis.
The latter method revealed the almost complete trans-
formation of Cu-free Fe catalysts, carburized at 323°,
to a ferromagnetic higher Fe carbide (Fe.C) with a
Curie point of 265°. Carburization of Cu-promoted
(202 Cu) Fe catalysts at 220°-230° yielded not only
the Curie point 265° carbide but also a second ferro-
magnetic Fe carbide whose Curie point was 380°. Of
. these 2 carbides. the first is the more thermally stable;
it reverts to Fe,C above 4002, whereas the second car-
bide is unstable above 300°, being ultimately converted
to cemwentite and free Fe above that temperature.-
The higher Fe carbides formed during carburization
were stable during the synthesis. During carburization
at 325° ‘and during subsequent mediwm-pressure syn-
thesis; the Curie point 265° carbide was virtually the
only carbide present. After carbide-oxide equilibrium
was established, active catalysts maintained their car-
_bide content unchanged. A decrease in catalytic aetiv-

by an increase in the Q content. Fe catalysts with 2
high Cu content consisted . of approximately equal
amounts of Curie point 263° and  Curie point 380°

. carbide dwring operation’ at atwospheric. pressure.
These carbided- catalysts. gave almost quantitative
conversion of the CO_in water gas with liguid and

- solid hydrocarbons as the principal products. When a
catalyst thus carbided was operated at medinm pres-
sure, the maximum synthesis temperature dropped
from 220° to 205° for the same conversion capacity:
“fThis increase in activity probably was due to the
- presence of the Curie point 380° carbide,- which char-

- “geterizes atmospheric pressure synthesis.. “\When. the
synthesis proceeded at a lower temperature, no forma-

_ .. tion of .free.C appeared during carburization and

.. synthesis.. At (he end of the pretreafment process,”
carbide formation and conversion capacity had reached
 their-miaximuny valtes and no further C -appeared.
.- (See abs. 2239.). -° . e - .
2684, [Chemical and Magnetochemical Inves-

tigations ‘of Iron Catalysts Used in Fischer-Tropsch

Soythesis: 1] Brennstoff-Chem,, ‘vob.-81, 1950, pp.
... 1-9; Bureau of Mines Tech. Paper 718, 1949, pp. 16—

- 45; Chem. Abs., vol. 44, 19350, p; 3696. - .
Composition of Fe catalysts used in’ mediuni-pressure
syntheses was stndied by means of acid decomposition.
The activity of the catalysts increased with increasing
formation of carbide during carburization. In synthe-
sis, the ldrge amount of carbide present after pretreat-.
ment decreased
. 0.2-0.4 @n, of carbidie C per 10 gm. Fe in an active cata-
.. There was a corresponding increase in the O
er 10 gm. Fe.

side equilibrium for months:.

‘decreased (contraction less than 409 ) showed, at most,
1 g, carbidie C per 10 gm. Fe and a correspondingly
liigh O content. (Secubs, 2683:) . . o0
12685, -
-vestigation of Iron Catalyst Used in Fischer-Tropsch
il Synthesis, I Magnetochemical ; ‘Investigations.]

i Abs,, vol. 44, 1950, p. 4223. A .
"\ Two Fe carbides, both having the formula Fe.C, ap-
Pear in various stages.in the preparation and use of
Fe catalysts: for hydrocarbon. synthesis.- The more
~ stable forin has a-Curie point of 265°; the less stable,
=-+-880° (there may
~near the latter).

Determinations of the C content of

uch -carbjdes by the acid method give only 509 of
“‘fﬂlt} value determined by hydrogenation. with. H.. In
3+ dcid decomposition, & of the C is liberated in free
Orm,
,Fe ‘carbides are present in equivalent amounts.

In

jty was marked by a drop'in the carbide content and -

during the 1st-days:of “operation -to

The catalysts |

- C f : T i ogtartd essure.
"Acid - decomposition of catalysts -whose activity had ~ starting pr

- "temperature,

.~ [Chemical and. Magnetoch’emicht Ins atm. showed

:Brennstoff-Chem., vol. 81, 1950, pp.” 33—42;' Chgm:‘v -

even be a 3d form with a Curie point

- weight. t was around
- Gray cast iron lost around 5%, retaining its dimen-

In normal-pressure synthesis at 29(0°-230°, the .- .sions with & reduction- in: apparent density from 71" -
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medinm pressure syntheses with Cuo-free catalysts,
formed at temperatures above 230°, the 265° Curie-
point carbide appears to predominate. Bowever, if the
normal pressure mixture of the 2 carbides is used, the
synthesis temperature can be lowered from 220° to
200° for equal throughputs, and this cafalyst activity
is well maintained. . Low temperatures of carbide
formation and increased Cu content favor the formation

of Fe;,C with the 380° Curie point; with an Fe:
Cu ratio of 5:1 and a temperature below 200°, this
is the predominant carbide. An amount of FeOd
carresponding to the specific equilibrium conditions is
always found in' the catalyst. The carbide Fe,C has
not been found as a primary C reaction product in
active catalysts. While formation of the Fe.G is a
necessary condition for an active catalyst, and the
activity of the catalyst is parallel to the Fe:C content,
the physical structure of the catalyst also is important.,
The possible role of intermediate reactions in hydro-
carbon synthesis is discussed. (Sce abs. 2683.)

2686, PIcHELER; H. -Axp Reper, R.. [Formation of
Aethanol in the Partial Oxidation of Methane and-
Ethylene Under High Pressure.] Angew. Chem., vol.
46, 1933, pp. 161-165 ; Ges. Abhandl, Kenntnis Koble,
vol. 11, 1934, pp. 818-326; Chem. Abs., vol. 27, 1933,
p. 2671, ’ .
Yield of MeOH increases with increasing pressure

and decreasing O: content of the starting produets.

With @ ratio of CHe or CoHi: O: of 10:1, about:7% of

the theoretical yield was obtained. If the initial {en

content is below 1%, the partial combustion forms

- mainly MeOH. The formation of MeOH was favored
by the presence of H.O vapor and CO;, but decreased.
in’ the presence of metailic catalvsts. Optimum tem-

- peratures for-the staxt of the reactions were found for’ -
CH: but not for C:FL.. Apparatus is desceribed for gas.
reactions at high pressures (400 atm.). - For practical
purposes the reaction could be garried out either at:
very high pressures. or by recirculation of the stripped-
reaction produets with low O: concentrations, or by a -

. combination of both. 10 literature refs. y .
2687. PIcHLER, H., aAND WALENDA, H.

“Iron Carbonyl in the” Action “of ‘Carbon Monoxide

“Tpon Steel.] Brennstofi-Chem., vol. 21, 1940, pp.

183-141; Chem. Abs., vol. 35, 1941, p. 3207.

Literature is reviewed in work arising from projected - '

use of CO and H: with alloy, steels at 300° and 1,000 .,
_“atm. - The heat of formation ‘of liquid Fe(CO)s in the- .
" equilibrium Fe+35 CO=Fe(CO)s was ‘determined as"

}-53.7 kgeal. per mol. at constant volume. Theoretical
“and sictual temperature-pressure relations were deter-

mined by -use of flings of. 0.15-0.30: mm. low-C steel: +:
" containing § and P in 48-hr. tests with still and flowing-
- QO, containing 109 N, -at 100°-250° and 300 atm.
‘Maximum action in the tests oc-’

curred: at 270 atm. and 200° in"2 ‘days in/still gas.-

. 'Equilibrium - concentrations of gaseous Fe(CO)s de-

creased sharply from 5% to 0.01% ~with increasing
Tests with alloy steels at 200° and 300
the 14.2 and 244 Or. steels to suffer no
. weight losses, while a 2.8% Si steel and one containing .
:1.29%. Cb-lost 2-8%. Similar tests at 450 atm. of Cr-.
14,2 and Ni 0.72% gave no weight loss, but steel con-
taining Cr, 3.18; Mo, 0.64; W, 0:6; and V, 0.12% lost.
"5.8%. Large and small steel filings, ‘containing 5.0%"
- - Ni, lost 10 and 30%, respectively; the carbonyl analysis
showing no preferential Ni. Steel of 2.46% Mn lost.
_over 5% Steel of 2.3% .V or 1.22 Cb lost 5-8% and
‘one.of 3.3 A1 lost 1-1.5%. - In tests of nearly 17 days.
- at 6 1. per hr. with rods 40 x 6 mm. diam. in flowing
100% CO at 1,000 atm. and 200°; low-C steel lost 29 in
After heat-treatment its loss was around 7%.

Yo 2.0 and increasing in-G from 2.9 to 16% instead of .

[Formation of
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genation of CO at pressures exceeding 30 atm., prefer-
ably between 300 and G00 atm., and about 450°. ThQ, - wethylpentane, 2-methyihexane, 3-methyihexane, 23- <74
has been found to bé the best simple catalyst. ZrQ, - . dimethylpentane, methylerclopentane, dimethyleyelos %y
CeO:, and, to a much less extent, ALO, are suitable pentane, and methylerclohexane. ~Small amounts of

also.. Gaseous and liquid hydrocarbons are formed in unbranched paraffinic and naphthenic bydrocarbons
which, for example, the C, hydrocarbons are §0-90% . Were found as well as examples of the quaternary C-:

ne, 2- 9 i 3 3i - " ! :
et K S v A A A tion of CO. A comparison of the oxygeniated com- tion at low. pres t
" pounds and the hydrocarbons from isosynthesis makes that cause multilaxer adsorption on a plane surfac.e,' )
*.jt appear that aleohols are the probable primary prod- but because of .tlle effects of opposite walls they m_e
dets from which by dehydration and hydrogenation stronger at a distance of -several molecular diameters
‘the corresponding aliphatic hydrocarbons ave formed. from: t};e §ubstr:(1]te thé}n, is f?u;d _fén: a Iéltan?) ss‘xllx;fgct% »
of a branched nattre, ' If the' pressure is too high . . Atom, neohexane,and homologous heptanes. The olefin 2694, PIcKLES, A. L., AND Sucksyirm, W. Magnetic f}f'tce%pl‘gg";hgogu:&llgge:co?i'pi)rélsignsolilzl sfro'm an
(above 600 atm.) and the temperature too low (helg\\' ‘and. aromatic .contents increased  with ‘the . boilin Study of the 2-Phase Tron-Nickel Alloys. Proc. Roy. g rmtl' S B ot and the commonly aceepted pric B
- 400°), considerable quantities of compounds contain- - point. More olefins were formed at 1ow synthesis tem- 148 Soc. (London), yol. 175, 1040, 3, pp. 831-344; Chem. adso nfugl’l o, A eapiiries & few molecular
. ing-0: (most of all MeOH, isobutanol, and dimethyl peratire, 375°, than at the higher, 255 Tho cetarie Abs.; vol. 34; 1940, p. 5S11. b T 3§$meters fo widt%: " Kel\'in‘ e o o
_-ether) are formed, At 600 atm. and 450° with ThO: number, motor . method, of the primary benzine was’ - Mensurements of magnetic saturation -intensity ‘of " cable Retontitity is zreater” for slightly activated -
catalyst, 2 yvield of about 134 gm. was obtained, which ™ :~about 80 and' conld be increased: about  12-units ywith ;78§ - annealed Fe-Ni allogs were used o demonstrate the o migles than for more highly acti vated ‘ones. S
consisted of 84.5% liquid products, 29.3% iso-Cs, 14.7% 0.08% by vol. of PbEt,, By the addition of alkylate e e of o 2-phiase field in the Ferich part of fhe. . Samples tha : ily acti d - 7 )
Cs and n-C,, and 18.2% G, and-C: hydrocarbons beside . iSobutane and PbEL, the octane number could e in e Phe phase boundaries. were- determined at ~ 2701 Prexss, H. ISpmtareors Adhesion of MaseeRt. . -
g;’ﬁg‘lﬁl;ﬁ%ﬂr 1533' ,\\,'orkix]lg in several stages, the yield .~ creased’to approyimately 100. R temperatures above 430°, and the relation of the eqn!';- ’%‘gﬂ-] Ag:mx?gi 1—-;3”(}[5’)4;0:) §3-f?‘; 1949, pp. 203-205;
: rate pressures could be considerably.increased. . - 2693, S et y S +}ibrium phase diagram to the thermal hysteresis. ob- ent. ., vol. 48, 1949, p. §322. . 7"
Oveonated - Gonpoands, Particilady - Aleoh n Y. . Low-temperature reduction of powdered Fe'minerals..
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the expected 10-11%. Jetallographic sections showed This bull s . 1 . . . ot Short review of the hydrogenation process of the

::es;gual skT;Ietons' of phosphide eutectic and ferrite  original Gesltl}:nl;aa;)eg‘:i?slcﬁil?iggagg irne:é:g)gnat(i’gnth: 3 "“'ﬁ’g' a'xrxggsi“gel;'%ll.u?:%lll;]s;—l{l‘:aelsltclﬁég (g‘&‘t}o c%r)- 1. G. Farbenindustrie, csc;ver'mg the preparation of

a:sd 38' eont;insi;negooqf gsts :Fthqro‘zs in 100% CO  the synthesis of branched-chain hydrocarbons. T§e~ f,‘;gyx compounds formed in relatively smail amounts - NHs, MeOH, gasoline, ete. ‘

o S na edgth to H, 1an 10% N at 1,000 atm,  paper contains data on the development of the catalyst consisted especially of isobutyraldebyde. The ester = 2698. . [Synthetic Motor Fuels and Ofls.} Oel

A ks Mo ‘Svi i a ; eg of 818% Cr plus small for the isosynthesis, on the effect of temperature an ction was very small. The acid content made up 2. Kohle Erdoel Teer, vol. 13, 1937, pp- 622624 ;

ey ¥y réd ’ed t,han] ’\' lost weight but increased pressure of operation, and on the composition of the bout half of the ester fraction, and isobutyric acid was Brennstoff-Chem., vol. 18, 1937, p. 402; Chem. Abs., ‘

alloy steels les‘;c‘ " le OfSSﬁ_’P,iS?;d gas attacked these products of the reaction. Bxperimental evidence and ame chief acid component. Addition of alkali favored vol. 81, 1937, p. §874. .

sl el e ol of T 367, Fvere wnttacied  fpcaarins conering ine mechniom of e oo, Rl o cetain sient Be SmAR LG Sy Rory of e Bershe and the Phanerione \
i 3 . e . Sed. e original pa; ¥ catalyst increase

gained wexghtl steels of 2.8-43% Si were attacked TOM microfilm reel 279, ‘itexgn} 13 pfg:;;p%eé&sgg Znoha?gggtggt.thgddi?izon of ASLO; strongly reduced the processes. .

strongly, but 15% Si greatly reduced attack; steels of ) 1. gleono ‘ gy - 2699, . [Gasoline From Coal, Tar, and Petro-

3 S (See abs, 2688, 2689.) tion of alcobols at far lower synthesis tempera- L €

5-23% I were aftacked strongly at the lower Ni; 1 : o formation 6 & tly through dehydration, lewm. Development. of the German Fuel Situation.]

steels of 25.13.5% Mn were attncked less at higher  Cooni . Isosynthesis Process. Ofl Gas Jour, fores than normal, appavesty PR G AN ind Gel u. Kohle, vol. 38, 1942, pp. 1445-1448; Chem. Abs.,

Mn: a 0.4-0.6% Mo steel was attacked strongly by - vol. 49,,No. 15, 1950, pp. 92, 95, 107-108. and eu'mrsr’elsgurx{grefi:c%g(ei an increase in the amount of vol. 87, 1943, p. 6822.

mixed gas; low Cr-Mo-V steels were attacked strongly Summary in English of the paper reported in abs c:eaﬁelm probabl because of the prevention of dehydra- Historical discussion.

8% ontg fgfies as were steels of 23% V and 1.22-35% 2688, abs. 2689, and abs. 2690. ?}33 01§'£ebv, egmewhat greater amounts of alcobols, - See abs. 1494, 1495, |

wops ’ ] . 2692, PXCHLER, H., ZIESECKE, K. H., AND TITZENT 11y present only in traces, have been formed. In- ; . . _

2688, Promues, H, axp Zimsroxs, K. H. [High-Pres- - B [Composition of Hrdrocarbons From Igosi;nthe-* ergz?sle%xlx) temperature favored dehydration, in fact, the 27(():2; ﬁﬁ:fts;‘ gt.;d“;ﬁ;‘gée:rl&r‘g; c;}x %b?xiggﬁ’ B.T‘ofx{. |
sure Hydrogenation of Carbon Monoxide Preferably sis.] Brennstoff-Chem., vol. 30, 1949, pp. 383-847 2N " gtraight-chain alcohols decreased in amount less than Php s, and Colloic; Chem, vol. 53, 1949, pp '669—683. ‘
to. Isoparafiinic Hydrocarbons. (Isosynthesis). I.] Chem. Abs., vol. 44, 1950, p. 815. : the branched and the primary decreased less than the 'S, - . YOI 93, D o b
lng:f;xﬁzof‘f;g:{l:aem.. vol.-30, 1949, pp. 13-22; Fuel Abs,, - Benzine fraction was found to consist predominantiy : gecondary or even the tg]:ti{lx‘_\" ‘alcogols. ;)Ihe aXngmt ) ch?;’ég:ilgse xesgpgglr)% l%.fr ‘tlg;) );'ég‘gs:g:;t; %g?ggx;t;(:;he:; ‘

, No. 2,913 o ~-"7 . -of brgnched parafiins and naphthenes. The prineipal - decrensed further with decreasing C pumber. A& HoW 0 % Crimation of a surface layer, as in NONpOTous |
Isosynthesis is defined as the high-pressure hydro- syathesis products boiling up to 100° were m b giagram is presented that explains the formation of  thaniolo ace IAyer, | ivied |
e re methyibn the oxygennted compounds in the catalytic bydrogena-' .- adsorbents. ',L‘hses “E_t;x;ceasrecagfns;xl:g :;';}::gatg)ecggdghose }

|

|

|

In cirenlation experiments the CO:H. working ratio [Ox - I , ! ) hanee wr
i $ ) tha : ¢ i xygenated  Compor it v served under normal rates of temperature change was ;
could be widely shifted in the direction of H. co;xsnmp- o FromgIsosynthes(i)s.]l %l;gffnsg)‘#—ggg}ﬁﬂim As]f 0211195 studied.” At temperatures less than 8§50°, the diffusion vields Fe that has ‘a strong tendency to agglomerate; =
- Hon. N ) i Dp. 361-374. - - Vol. 51, 190 processes take place very slowly in' the Fe-Ni alloy,” .- whereas nonferromagnetic metals do noi% li?ha\'e this
o 2689, ——— [High-Pressure Hydrogenation of Car-- ‘= . P $& wwork N . nevertheless, at 525°, anpealing for even 12 hr. leads way. The attraction between :grains of Fe to give.
e _-bon Monoxide, fspeciau_v‘ to Iiop;raﬂh: Hy%’i.ofﬁi. ) genélt?éo sfo&%o?ﬁfiswgfm&asmf oislélsv e,fglga te th;a loxy toa considex"able breakdown of the single-phase aJloy§. . agglomerates is due to a weak external magnetic .ﬁelfi -
- bons. (Isosynthesis). I Tests on-Composite Cata- - " and to establish how. their com: o’sition siils eg_auyso 2695, Hoserinz, K., AND Svexsyirs, W. . Magnetic possessed by efieh srain and is eohanced by (e break:
. Iysts-and.the Conversion of Dimethylether.) Brenn- - b pends up Study of the 2-Phase Iron-Nickel Alloy:" 11, Proe. .. down of erystalline structure during the reduetion.

) - “the various catalyst additions, the synthesis -
stoff-Chiem., vol. 30, 1949, pp. 60-68, 81-54; TOM Reel . - ature, and. the pressure. -In preparing tﬁi’;ﬁg{ﬂ}’:é'g '

y Roy. Soc. (London), vol. 181, 1943, A, pp. 803-313; . 2702, Préantor, M. _[Synthesis of Molecules With Tub- -
- the synthesis conditions were, in' part, intentionall; ‘ ‘o

Chem. Abs., vol. 37,1948, p. 6232- ! . ! icant Properties.]. Bull. soc. chim., vol. 10, 1943, pp. . -
Barlier method ‘for using. the “magnetic saturation . - 801-310 ; Petrol. Refiner, vol. 24, No. 5, May 1945, DD- - -,

intensity of annealed Fe-=Ni alloys for the determing- "+ 111-116; Chem. :Abs., vol. 38, 1944, p. 2481; vol. 39, ‘
tion of the equilibruim phase boundaries is extended:. - 1945, p. 2864. . T |
Lower temperatures are examined. * The 1pechanism . Review of the theories of lubrication and the-possible ™~ |

279, item 13, frames 789-931. . ;
In the continual development of isosynthesis eata-. . ChOSeR So that fewer hydrocarlions and more oxygen
. Iysts, o number of composite catalysts were subjected ated compounds would be fornied. . In order to investt
. 7.77-. .-to thorough investigation. It was found that by add- . gate the synthesis proguets, which were obtaineds
: ing Zn0 to ThO: the yield of liquid hydrocarbons wasg - through distillation, it was necessary to separateth

.and Iinetics of phase changes are studied, High mag-- - gources of suitable raw materials for the production of -

increased, and by adding ALO; the isobutane yield was =~ 0Xysenated compounds from ‘the hydrocarbons, Whi :
. -increased. The Field of isobutane was especially higﬁ - was first attempted by selective solution, but it -aid;; Bey; hetic fields are employed (16,000 gauss): - Variousheat - Iubricating oils, One of the best sources seems to be -
. when 3% K:CO; was added to the aluminum precipi- not succeed. It-was necessary to convert the aleohols i Y treatments are described, being carried out down t0 . those heavy fractions (200°-300° C.) ‘of" synthetic -

© .tate of a ThQ,420%AlO, catalyst.. At 300 atm.: . .into their borie acid and phthalic acid ester: ek, '325°. The phasé diagram of the system is accurately ypydrocarbons from FischerCropsch process designated. .
4507, the yield was about 85 gm. per N m.? of pure ngd -*/ were then edsily Sepﬂ&‘atepd “from th:; - h:derli)sc'n;‘;)]?) 508 etermined as 525°-825°, The mechanism of the phase ° 45 Kogasin, which ‘are rich enough in higher olefins to
.or 51% of the bydrocarbons produced.. When an al- The most suitable way to isolate the alcohols bofling up: egrégation from the single phase ¢ state has been.  pe converted into excellent olls Dy polymerization.

-+ kali-free (ThO:+-20% ALOs) catalyst was used .at 600, to 160° from the fsosynthesis mixture was to separate tudied. Contrary to the usualcase, one 0f the phases '.oo 2" geevabs, 759, [ 1 o 0
satm.. and 450°, 130 gm, of liquid hydroearbons plus: ', the nonaleohols ‘through azeotropic -distillation wi »Crystallies out in its’ equilibrium concentration while e ;

~zasol perx o i s 3 X 3 i S i - . ~or, ‘A. ptic - eparation-
~gasol per N m.! of CO-H, mixture were obtained. The - - MeOH. The alcohols isolated in .this way were Irac fhe residue of the alloy progressively and wnifotnly - - —?7%:’% Eliii\:t%aﬁe‘liggil ull?lggc g§$§§§u§°§l£§u§a§hued :

'+ :yleld comsisted of 61 gm. of i _ tionally distilled afterwa: 5 pproaches equilibrium composition. The rate of at- ich a A
. ~..diquid ‘hydrocarbons. gWith- iﬁ'éutc%'ﬁeﬁé‘ daifoﬂi' gg. " basis of their. physieal ?grsog?ftiﬁls‘mﬁﬁﬁre‘ﬁ;ge‘;"»m’,a,& : tainment of ‘equilibrium’ was determined,. It is com: . - Gas.] “Ind. Petrol, vol. 9,.No. 86, 1941, pp. 29-353
-Zn0 : ALO;, it was possible to replace some of the ThO,. Jeetones, as well as acids and esters, have been deter idered that the lower practical limit of temperature " ‘Chem.',‘Zent‘rall:);), 1943,°1, pp. 471-472; Chem. Abs,

. “However, the space-time yield was not obtained,: A “.mined by their chemical ¢h aracteristics  The dehydrs \‘Whére‘ the equilibrium diagram can be studied by an- 7 y6L 88,1944, p.o211L. . - : - LI

: ' : t nealing experiments has been reached. - : +." This process is-based on the transformation of co

- &month, largescale laboratory fest with (ThOA30% - (oo nckammiined by exbeootine Siotlntion w0
"+ regenerabiflty of the isosynthesis cnta%sst.ef Some tillll?" .. carbon tetrachloride, The e"ompos'itiog o%st‘.he?soggnme“ W Kohle, vol. 1, 1933, ] i ‘
7" Nestigation was made of the occurrence of dimethyl. - sis products shows, that under the reaction conditions. ‘% 1934, I, p.-2524; Chem. Abs., v6l. 29, 1935, p. 6727, 7,000 kcal. per m>-can be prepared from manufactured
Zether in the isosyhthesis reaction, particularly with ' j by, which oxygenated compounds are formed, the alc Fundamental principles of the MeOH synthesis and gas, which is a mixture of coal gas and blue gas from
“gther in, the isosyutliesis reactlon, particularly with | hols are of the same type as those o en oxid the hydrogenation of-coal, and. mineral oils are repre-,  coke. Caleulations are presented for a plant capable of
~batgne comd be prodncet 7 © catalysts in the synthesis of MeOH and higher alco sented with the aid of diagrams. TP~ bandling 200 m.* of manufactured gas per hr.
72880, ———.-' Isosynthesis. Bureau. of Mines Bull. Y lc:gls. bkme?s% and isobutanol were found as the chi - 2697, . [Leuna Gasoline.] ' Automobiltech. - 2703a. P1nes, .’ Isomerization of Alkanes.  Advances.
%1488, 1950,-39 pp. - nrean. « s Bull: mplonen esides small-amounts of ethanol and pro-< . g Ztschr., vol. 36, 1933, pp. 159-160; Chem. Abs., vol. 27, in Catalysis, Academic Press, Inc, New York, 1945,
> - panol as well as- traces of isopropanol and tertiary 1033, p. 4384, .. . S s vol T pp. 201-256. s -

896, Pren; M. [Hydrogenation and S&nthesis.], Qel . “according to the equation GO+3_H==CE+EO.' In
pp. 47-53; Chem. Zentralb., ‘_ithis ‘way a fuel gas havibg a heating value of- 6,000—
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_«+“ hydie Compounds.] ~Gazz. chim. ital., vol. 81, 1951,

Isomerization of butanes, pentanes, hexanes, hep-
tanes, and higher alkanes are discussed. 45 refs. are
given.,

2704. PiNGAULT, P. [Foimatibn and Decomposition of
Cementite.] Compt. rend., vol. 191, 1930, pp. 1007-
/10083 Chem, Abs., vol. 25, 1931, p. 1193.

Pure cementite, prepared by the action of NaCN upon
Fe filings at 650°, was heated in a vacuum at various
temperatures and. subjected to the attack of HNOs
(d., 1.2). After 10 hr. at 1,000° only faint traces of
graphite could be found. After 1 hr. at 1.075° the
cementite was agglomerated, and distinet traces of
graphite were found. After 1 hr. at 1,175° the cementite
was transformed partly into metallic globules having
the .microscopie characteristics of gray-cast Fe and
partly into a powder, containing much graphite. Below
1,000°, therefore, the pure cementite may be considered
very stable, but, as soon as the melting temperature of

' _‘cast Fe is approached, tie decomposition of the cement-

ite becomes rapid. In forming cementite from pure Fe’
and NaCN in the absence of air, it was found that the
cementation of the Fe was negligible at temperatures
of 600°-650° and 8§50°-900°. The same results were
obtained in pure and in commercial NaCN, Different
results obtained in the presence of air are believed to
be ‘due to the carbonizing action of the decomposition
products of the NaCN, ’

2705. [Equilibrium- Between Iron-Iron Car-
bide~-Oxygen.] Compt. rend., vol.192, 1981, pp. 45—
47; Chem, Abs., vol. 25, 1931, p. 1727, .

© Fe-C-O diagram is completed by determining the
curve representing the equilibrium between Fe and. .
Fe;C_in mistures of CO and CO:. In the-apparatus =

used the gas was passed. continuously through a closed
circuit. ‘The 50-cc. saniples were analyzed chemically.
with an aceuraey of niore than 0.5%. . The Fe was used
in the form of fine wire, which made it possible with a
small weight of material to fill the whole tube and

" obtained a rather large reaction surface.. The experi- -
ments were carried out at atmospheric pressure. To: .

. insure having no false equilibrium due to passive resist-

ance, Fe was carburized.in a’ mixture rich in CO and

decarburized in. a mixture rich in CO:. Analysis
showed that the 2 methods gave the same results at

the sameé témperature. ‘When a mixture of Fe and G °
was kept-in a‘Hwited quantity- of O: the results varied

with ‘the temperature: Above 740° FesC was formed,
“and CO:'in the gaseous phase varied from 0-28%;

- betwéen .740° ‘and 700°, the proportion .0f CO: was:

28-42%, and Fe,C was oxidized to Fe and CO; below-
700° the content of CO; became high enough to-oxidize -

"Fe. The following caleulations yere made: Between ' - parently to range30,000-100,000-tons of petrol.., Apart

700° - and "1,000°, CO,4-Fe,C=3Fe+2C0—14.5 cal;’
.BFe+C=2FeC-27.5 cal. : . . .
2708, —
-. pp. 871-438; Chem. Abs., vol. 28, 1934, p. 3040.

- 600°=650° ; it also may be prepared by electrolysis of
fused NaQN with Fe electrodes or by passing coal gas

.a-density at 0° of 7.30, is not attacked by H. under

"a'lfmésphgrlc, pressure at 450°, is- thermodynamieally-- -
unstable at ordinary temperature§, and begins.to de- -
~'compose near the melting point of cast Fe. ' The equi- -~

©830°-1,000°. :
N .- Rec dbs. 472.

o Pinker, L I See abs. 8295, -
‘27064, Prxo, P. [Uses-of the Oxo Synthesis as.a. Lab-. ..

~evoratory Method for the -Synthesis of Certain' Alde-
pp. 625-634; Chem. Abs.; Yol. 46, 1952, p. 7,079.

e e e A
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.. Abs, vol. 31, 1937, p. 5538." " .

" [Ceméntite.] “Ann. chim., vol. 20,1983,

< .Cementite (Fe;C; 6.65-6.70%) contsining 0.05% -of
.. free’ C ‘was prepared. by leating Fe with NaCN at .

‘~.or CHyover Fe at 850°-975°. FeC reduced by H:'has - | .

‘1libria in the system Fe—Ee.C—O: have been studied at -

- obtained. If -the catalyst is partly poisoned by H:_S
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: - wov. K. N. - the speed of reaction. Increase of temperature acce
_ ) o ‘ . PLOTNIEOV, ¥. 4., &xp Ivavov, K. N. [Decom cess: At 360° CHe
e ot p e o i ol TR el SR i G R MR et O
i 1 ” zer.] Jour. Chem. L (U B0, Ty 4 : — y 3 eadil i-
brepuraton of idensdes Ly the seacton' o olu ) Calinil, 8T SIS ANe L 0 ovo, p et s plaes The By L SIS Vst T ol

soned. Precipitated on asbestog, it seems to possess .a
gives better yields than can be obtained by classie op. . 1n the synthesis of MeOH from water gas, the reac- Imore highly active surface, tending also to an excessive
ganie syntheses. . %

n is reversible, and the most qctive catal.yzers favor formation of higher hydrocarbons. Zn0 is less active
Sce abs. 2393, 2403, 2401a, 2401b. ii[gOH decomposition as well as its synthesis. At s]f.ude&; than Zn-Cr. Addition of UQ: to ZnO does not ghﬁn%e
2706b. PINo, P., axp Pareant, C.  [Synthesis of Anilig js made of the decomposing action of the ca t‘; y:he the activity of the latter. All catalysts eoutammﬁ n
Fro'm Un’s at:.'nriated P A u;xdsMC hesis of d 7n0-Cr.0s at ordinary atmospheric: pressure 0) ¢ tend to the formation of £aseous products, such as
I mpounds, Carbon Monoxide, 31eOH already formwed. The molecular proportion o GH- and bigher hydrocarbons with separation of H:0
and Aniline,] Gazz.chim. ital, vol. 81, 1951, pp. 64g- 700 10 Cr:0, was 10: 1. The catalyzer was precipitated S5 L ination of the gases with CO. Sowe CO
653 ; Chem. Abs., vol. 46, 1932, p. 7,063. b on Fefree ashestos to increase its surface. The pre- is reduced to G with formation of soot. The liquid
Synthesis of anilides is analogous to that of Ox dpitation should be effected by Na.CO, from the soli- .~ e ) cte consisted of oil and water lavers, the former
synthesis. As in Oxo synthesis and srntheses of esters tions of the nitrates of the metals; when precipitating comprising up to 10% of the bulk. The aqueous layer
HCo(CO)« may be the actual catalyst of the reaction’ py NH,, the catalyzer obtained is considerably less contained up to 12% of MeOH, 15% EtOH, MeCOEt,
of unsaturated compounds, CO, and aniline. For active. " sfter the. precipitation, the carbopates are . o, q't, ByCHO. With a Cu catalyst obtained by pre-
_given temperature and pressure, the rate of absorption, reduced by Hs. Care must be taken to avoid excessive cipitation of Cu(NOs)= and reduction to Cu, the activ-
of CO in the formation of anilides is intermediate rise ‘of temperature during the preparation of the ftv begins at 280°, drops at higher temperatures, and
between that for Oxo synthesis and that for the sy catalyzer. The proportion of pure catalyzer to asbestos -~ bécom?es again stable at 303°-310°, Addition of 5%
thesis of esters. : ' was 1:1, the foral weight of both being 9.5 gm. of Ag increases the activity of Cu, while addition of
2706¢. Pino,-P., ErcoLE, R., Axp MaxTics, E, [Syn. " Apparatus—The MeOH from a burette e}:tsre(‘l a Zu-Cr inereases the activity very highly, the reaction
thesis of Esters From Olefins, Alcohols, and Carbon V-shaped giass tube heated in an oil bath to 150° w! ler;e beginning at 240°.- Of a1l the composite catalysts con-
Monoxide.] Gazz. chim. ital., vol. 81, 1051, pp. 635~ it evaporated and its vapors passed into a decompgs - -taining 3 elements, Cu-Zn0-Cr:Gs in_the proportion
645 ; Chem. Abs., vol. 46, 1952, p. 7,062. % tion apparatus where they were first heated, t e‘{ - of 91: 8: 1 proved most active, supporting the reaction
Reactions between cyclohexene and various primary, filtered through the catalyzer. The products obtame(\ with enough speed at 230°. Precipitation of a mixed
secondary, and tertiary alcohols were studied to gai:; were cooled to liquefy and separate the. un'decomp.ose( " solution of all.3 salts and subsequent reduction of the
information on the ran:ge of applicability of this meth .- MeOM, the volume of which was measur ed in glb‘\;l e"fteﬁ hydroxides produces a much more active catalyst than
of synthesis and to explain its. mechanism. The Woi and the gases were collected in gasometers H € v“ll 2 mixture of separately prepared metals. - Increase of
indieates that the synthesis of esters from olefins, CO acidified H:0, Influence of temperafure an sgc{f;a temperature speeds up. the process, while dilution of
' 3nd aleohols is a slower reaction than the Oxo Syn:ijg] < The first bubbles of decomposition g28 ATDIC A ity = ihe reacting gas with H. reduces the speed: The Cu.
thesis.. The mechanism probably involves scission- ! 5509; with increase in temperature their quantit¥ = a,epypst with decreased temperature tends to inerease
the addition compound of Co hydrocarbonyl and olefin gradually” increases and’ becomes particularly notlcde-' .. the formation of liquid products, however, without any
by the alcohol. - ) a -4 e At 975°-950°; at 300° the decomposition is alreadY * . o “The condensate contains 5% MeOH, BtOH, and
© 7 Pron ‘R & o s i 1 Very intensive, It was found most convenient to pursue . g1 'while the. yas is mostly CH..'No formation of -
- ProxteLLy R, Sce abs. 2394, ' ' . the investigation at 325°, the speed of passing in MeOH . 500G was observed. . At 230°-265°, the process pro- -
'2707. PIrsox; M. ‘[Production of Gasoline From Coal being 0.125. gm. ‘per min. At a gréiter rate (lf s]'n_eegl . ceeds to complete conversion of CO. In these tests. .
Rey. ind. minerale, No. 394, 1937, pp. 249-263 ; Chem and at a higher temperature, for example, 385°-850%- - [in90t the condition of falling pressure,.the vield based
DTV AR ) hange takes place in the character of the decompost- . 4p CO reached up to 70% when the condensate con-
Development of the process of coal hydrogenation isZ '3 tion and of the catal.\'zerrigself,_ she MeOH deCOmDOSling - tained about 83% of MeOH. . ‘ -
. reviewed. ‘The net cost of motor fuel produced by this; 5 times faster than at 820°-325° while noncon%e‘ncstz 0% 9712, —— . - [Methanol Catalyzers] Jour.: " Geu.
process; or by the Fischer-Tropsch process, is estimated white gases are emitted; these vaPOrs are.Produu Chem. (U. S. 8. R.), vol. 1, 1931, pp. 826-844; Chem.
as approximately 20 pf. per L. It is ¢laimed that th HCHO polymerizition, whereas the condensed pxoguct:, - - Zentralb 1932, IT, p. 1393; Chiem. Abs., vol. 26, 1932,
sGynthetic motor-fuel industry could not exist withol is n'ioxymeth.\l'leng;zthg cgtal.“:gr g‘ﬂ(g;eigz f:‘gg‘;eﬁrfj\.‘t, . 3714 w1932, 13, P, L0095 AARIR, STRe AT S T
- Governmen sidies, - A : SSeB ing of volatilized Zn is formed, ar ; ) N
w?mld beeinipz‘:'gantlgn' c?féz gfe ‘s}lz’{)meut 01.‘.' progg 4 fxll;]:ug 348"-350’. Under normal conditions of speed - Synthesis of MeOH from CO and H, was studied at
\ ) and temperature the condensate-consists chiefly of ; ol
MeOH, whereas the gases consist of Hs, CO, and QO=-_‘ gases through the apparatus- and temperatureéu up to © -
Stability of cafalyzer..—In agreement with the findings™ | 320°,'in the presence of various catalysts. Js a .
"of Smith and Hawlk (abs. 3210) and contrary 1o the. . ‘yeqk catalyst for. MeOH ; ZnQ possesses gpod.actmt}. -
statements of 'Caylor. and Kistiakovskii (abs’ 3336)- " byt at hizh speed of gas Aow mostly fh_\'drocall_)ons;arg -
% Zimakov (Jour, Chem, Ind. (Russin), vol. . ‘formed in its presence; Cr:O promotes the reaction :
1028, p. 1072) /1he CO: forpied does not-act as eata- . ;2CQ+2H==CH.:!-CO:; The addition of Zx_lQ to:Cu prg-‘
I5zer poison, although it is strongly absorbed by the . “duces no appreciable effect, while the.addition of (];,»2 0 - -
catalyzer. The catalyzer is very stable and aftér 5T hr. .~ to Cu has.a decided favorable eﬂect_; on the catal lf‘sxlsz .
from importation: of petrol, the importation of crud “ of uninterrupted work shows no sign of fatigue.-~ -~ ©  “of MeOH. Like ZnO, Cl,ij: becomes ineffective a}f dlg )
petroleum for refining and for the hydrogenation [Synthesis of Methanol From -Carbon ' speéed of reacting gases, and instead -of MeOH, hrdro-.

. residues will continue to be normal practice, but M 1. Jour. carbons are produced. “The combination ‘of Cu, Zn0,.
: b NPy onoside and Hydrogen Under Pressure.). 1 ) - st .
Sebctes. The national resoutess of cosl and Mgnite Monoxide nd e oL, T, 1030, pp. 1136-1143;  * and Gr:0 forms an gctive JeOH entalys

“not permit such development as in Germany, where * Ghem. Zentralb., 1931, 1, p. 2143; Chemn. Abs; vol 25, " o718, —:—. * [Pyrophoric Character of Some Copper .

PIsARZOEVSKATA, N, P.-"See abs. 2890 pressures up to 162 atm., with high speed of reaction
2708. Prravir, R.' [Hydrogenation in France.] Bch
‘mines et met., 1938, p. 487 ; Coal Carbonisation, vol:
.5,/1989, p. 48. E } e
Output of the older French' plants for the manufac;
ture of synthetie petrol is to be augmented by seversl
-new establishments, the annual output of which.is ap

K 3 sis. . Gen. Chem.

| present production of nearly 1,000,000 tons of ’synth'eff 931, p. 42 o : - v.Cataé_\jsStsgx)' I\‘I-zghing;g;wge?go]a-gggg;rMem. Inst.

petrol per. yr. is-to be quintupied within the next 3+ ‘ . Object of -the-investigation was, the, preparation.of. - .. . (U. 8. 5 R . Acad. Sci, vol. 1, 1934, pp. 127-131; "

’ iy . ; : MeOE from CO and H: under high pressure with the 7 Chems Ukrain. Acad, =€, Yo S S 88 o0 7000
Prizee, K. 8. See abs. 3589, - : e of catalysts. .The synthesis was carried out ina -~ Chem. Abs;; vol. 29, 1935, p. 2062... e
Przzo, M." ‘See abs. 748.. : SR 4 reulating 'sy‘stémfwith a pressure décreasing from . -~ Admixture-of 2% ZnO or Cr:0: increases the stah%h'tty N

77 -Prants, Ko D.. Sec abs. 3305a. ’ R 170 atm. in an apparatus presenting no novel me_chan-ﬂ - "of the Cu dispersion formed during ﬂle‘ltn'ogessit;’l alii-s o
" Pratg, A.F." See abs.. 1705, 1706, . .- ‘ feal featares.. The activity of Zn-Cr catalyst begins &t | requction from CuO.. The ability, on cgn A Lthe ex: -
2708. Pratoxoy, M. S., ToMILOY, ‘; 1., axp TOR, 315°_320° and attains.a practical speed of condensa-  _‘jo form spontaneously centers of oxidation an
. Pra , M. S, n VoL, y

tion at 830°. The highest

activity was Qisplayed DY . gencion of this process is associated with the presence
Zn-Cr in the proportion. of 4: 1, while any decrease in on the surfaces of adsorbed Ha i‘} the z_xctxve sgute: '5118~\~ }
Cr redueed the efficiency of the catalyst. The results preparation “biained by reduction with CO is sim gr‘
tbtainied withi various thicknesses of the layers of eata- Dt from H,. The pyrophoric process converts the
1yst do not show any regularity, from.whlch is mferre% Cu prificipally to Cu-0, . - - ; L
i P g é)esidtelf inlfuenc?ngo;ht%ésgiggesos 9714, PLOTNIEOV, V.A,, ANXD KAGANOVA, ?é\r [D%::f:'
cond jor, also affect the character ol 1 . - P RO%, B ot of Copper "
Dilut?i%iagg ti:e reacting gas mistures with H: reduces - posxtlog of Meth_nnol 1§ ,P’v 28 D] * i

.. 293793°—54—24

_[Catalytic Properties of Rhenium. VI The Decoxt
. ".position of ‘Methanol Over Rhenjum.] ‘Jour: -Gerg
Chem. (U. 8. 8. R.), vol 7, 1937, pp. 1803-1804 ; Chels,
© Abs., vol. 31,-1937, p7 §341. L h o
. 'When:MeOH is passed over ordinary Re catalfbh
. 'jt-i§ completely. decomposed and almost no CH.0-X

As:0,, good yields of CH:O result. -
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Iysts.] Jour. Chem. Ind. (U. 8. S. R.), vol. 7, 1930,

pp. 872-674; Chem. Abs,, vol. 26, 1932, p. 81.

Pure Cu as catalyst is very active, but the degree of
activity and stability of the catalyst vary with the
kind of initial material: a catalyst prepared by reduc-
tion of Kahlbaum CuO wire loses its activity when
‘heated 15 min, to 300°, while that obtained from
Merck’s CuQ granules can stand 3 hr. at 350° without
injury. 94% molecular CuO-}-6%- molecular V.0s re-
duced -at 200° 3.5 hr. by H. gives a highly efficient
catalyst, effecting 100% decomposition at 280°-240°,
but, besides H. and €O, CO. and CH, are generated;
for synthesis this catalyst cannot, therefore, be of use.
Activation of catalysts by addition of Zn0O and Cr:0s
gives the best results with 90% molecular CuO, 8%
molecular Zn0, and 2% molecular Cr.0. Increase in

" Or.0s effects a decrease in activity; 100% decomposi-
tion was obtained at 200°-210° with CO. and CH,
- amounting to about 1% each. Addition of Cad to this

catalyst lowers its efficiency to a negligible quantity.

2715, Pror~igov, V. A., Axp PosPExHov, D. A, [Hy-
drogen Adsorption on Methanol Catalysts.] Mem.
_Inst. Chem:, Ukrain. Acad. Sei.; vol. 1, 1934, pp. 153~
167 (in German, pp. 169-170); Chem. Abs,, vol. 29,
1983, p. T741.

H. adsorption was studied on a Cu—Zn0-Cr:0: cata-

Iyst reduced in H. at 200°-300° and. still contfining
bound water. ]
ature of evacuation increases subsequent H. adsorption
(removal of more adsorbed H.0). Successive adsorp-
tion and desorption lead to a greater mass of, adsorbed -
- ‘gaseach time. Saturation is reached only above 1 atm.
The eatalyst evacuated at 300° (anhydrous) shows
Jower but completely reversible 'adsorption. Iatigue
-is held to be due to debydration. - Adsorption is greater
" {n catalysts rich in Zn0O-Cr:0;; these also show fatigue
most rapidly. ' No direct simple relation exists between
- the adsorption of H- and the activity at a given temper-
- ature. " The effect of the temperature of evacuation on,
. -the H. adsorption is very slight for a 91%:Cu catalyst,
only 10% from 225° to 300° but very great for catalysts

of lower Cii content, 2,5 times from 225° to 290° for a B

60% Cu catalyst.

cal. per mol. of H.. . .
2716. ProrNixov, V. A, Ivanov, K. N., AND POSPEKHOV,
© D.A. [Complex Catalysts for the Synthesis of Meth-

Heat of adsorption is about ‘1,500

anol.] Jour. Chem. Ind.,, (U. S.-S. R.), vol."8; 1931,

Dp. 472-478; Chem, Abs., vol. 25,1931, p. 5139. -
 Study of the catalytic synthesis of MeOH from CO
-~ gnd Hai:was continued. The possibilities of further
* . activation. of the complex catalyst Cu-Zn0O=Cr.0;, the.
catalytic action of the individual comiponents, and their .

*..substitation were ‘investigated. - The ' procedure ‘was.

_‘the same as that in the former éxperiments; the reac-’
tion was carried on again. under "the conditions -of
falling pressure; which begins with the,inception of
the reaction at a certain temperature.

. Cu alone is a poor catalyst; Cr-O: alone is more ener-
getic than. Cu, effecting the reaction at 265°, the main

.- reaction proceeding- thus: 2C0+2H.=CH,4-C0. Ad-

- .dition of ZnO to Cu somewhat increases the activity

.. :end so does the addition of Cr-O;, but the temperature

" of reaction is reduced to 265°-285°, with- formation of

. /& considerable. amount of ‘MeOH. Addition of both
" . Zn0 and-Cr:0s doubles the activity and the conversion .
- jof CO irito MeOH, as compared. with Cu containing only:

Ceither ZnO or Cr:0s The effect of the combination of. -

-, ~Zn0 and Cr:0s with Cu does not constitute a simple
. sum of their influences as individual components. The.
w¢omplex catalyst Cu-Zn0O-Cr:0, is considered as a
‘system. in which the individual influences of the com-
' pofients are merged to create a specific MeOH cdtalyst.
_Addition of Na:CO,, Ag, and MgO led to impairment
‘of the activity of Cu-ZnO-Cr:O; and the reaction
.produets. Sl L
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In the range.200°-300, a higher temper-".

Conclusions.— .

_ . eliminates the chemisorption of H: in the temperatur

2717, . [Synthesis of Methanol in Presence qf |
Copper, Zinc Oxide, and Chromic Oxide Catalysts):

Jour, Chem. Ind. (U. 8..8. R.), vol. 8, 1931, pp. 119- 4B

126; Chem. Abs., vol. 25, 1931, p. 5661.

Results of experiments show that the optimum pro-

portions of Zn0:Cr:0; with respect to activity are.X
13 :1; to reach the highest activity they have to cop-
stitute 30% of the catalyst. Conversion of CO intp

~ combustible liquids (mostly MeOH) is highest at:
Zn0; Cr:0,=8:1 and 60~70% Cu-, but the quality o

the products is highest at 55% Cu~. The velocity of:
the reaction incredses with excess of H.; the yield o
MeOH and other combustible liquids also is increased,
and the 9% CO: is decreased. The best temperature ig
265°; above 280° the quality.of the produets of reaction
is lowered considerably ; below 250° the velocity is to
low. The maximum of CO conversion, that of activity
of the catalyst, and that of its stability, do not coincide,
The stability is increased by -addition of Na.SiQ; buts
the catalytic qualities are lowered. P

Popcurskl, H. H. See abs. 2010. ) g

2717a,. PopeUrsky, H. H., Axp Exnerr, P. H.  Adsorp- -
tion Studies on Iron. Am. Chem. Soc., 121st Meeting -
abs., March-April, 1952, p. 29-N. -
. Adsorption characteristics of various Fe catalysts
. -and Fe saifiples for H. and CO have been evaluated
"from 10~ to 700 mm. Hg pressure between —195% an
=200°., No evidence could be found on bulk Fe cats.
lysts for- the “solubility” effect notéd by Beeck and
‘coworkers for H: in thin-metal films of Fe and Ni
between —195° and 0°. On no surface studied wa
-, 'the activated adsorption of H: at —195° sufficient, in
quantity to cover the ireé Fe surface with a layer of
“H atoms; however, for a singly promoted Fe catalys!
. (2-10% Al:0:), the rapid-adsorption:of H..at —195
was equivalent to adsorption as atoms on about % o
the “free Fe 'surface™. Type B activated adsorption
- of H:'on:pronoted Fe- catalysts. at and >100° is very
... pressure-sensitive, and ‘at. a pressure of 10~ mm. H
. apparently becomes very-small relative to Type. A’ ad:
sorption (chemisorbed at—7%8°). - The chemisorption
of CO at —195° to —78°, which seems to be satisfactory
. for measuring the free Fe surface of catalysts an
"’ thin evaporated Fe ‘films, covers only about 10% o
the surface of very pure Fe wire, Fe powder from th
“_reduction of pure Fe.O,, -and Fe powder from F

{
2
i3

. carbonyl. The ratio of Type B H: adsorption to Type s

—785° to' 0°. On the other hand, it has little
effect on the higher temperature type of H, adsorption
sccurring at and above 100° until the catalyst samples' .
are almost completely converted to Fe.C. The energ%
of activation for carbiding Fe with CO .to form Fe:C
is about 32.5 kg.-cal. per mol.

PODUROYSKATA, O. M. Sec abs. 1653.

Porr, A. Sce abs. 642.

PoLrLcHIK, M. See abs. 2100, 2101, 2103a.

Porrey, M. H, See abs. 1771.

PoLOZHINTSEVA, E. See abs. 2775. JR—

. PoMEY, J.. [Cementation With Carbon and With

27%\%1:1‘0(;&*’1.]’ Rev. Mét., vol. 47, 1950, pp. 637657,

797-%38; Chem. Abs., vol. 45, 1951, p. 1929, )

Comprehensive. review of the latest knowledge of
cementation phenoruena, giving a review o.f theorxeg
explaining the eguilibrium of ‘y=iron in mixtures o
GO, CO:, CH,, H. in different cox}centr:xtxons foll_owed
by their individual analysis. It is held that H: is ad-
sorbed during preheating, becomes dxssocm'ted on the
surface of y—iron, and decomposes CO, forming nascent
¢, which alloys with Fe. Influence of type of C on the
carburization phenoniena was invesglgnte(} by plac-
ing low-C steel specimens embedded either in graphite
or in amorphous C.in a furnace filled with a carburiz-
ing atinosphere and heating at a carburizing tempera-
ture. - Specimens placed in amorphous C‘, svere prop-.
.erly carburized, and. those in grap}utedld not. shiow
sny case. Formation of graphite in earburized case
‘ghould be avoided on this account, and curves are given
to show temperature leading to formation of graphite
and amorphous C. Sugar and cellulose do not produce
any graphité on carburization, but polynuclear aromatic
compounds such: as naphthalene, anthracene, or picene

-~ produce maeromols -on -carbonizing, carrying on their

eripliery C atoms partly composed o_f graphite. The
glecﬁanism of ‘graphite formation is 111\1str§1te§1‘ Ali-
“phatic bydrocarbons dissociate on: pyrolysis -into - H:

- “and free radicals which'can recombine with each other

or with Hs, C-H, being the principal radieal.". A“maxi-
mum G concentration of 0.85% produced by CHi can
Ve inereased to 1.15% C by using less stable C:He or
"GH, in concentration under 5% or, preferably, 0.5~
"85% C3H,. Diffusion phenomena are ex_tenswely in-
vestigated mathematically, and an equation- is deve}-
oped. o B : : - .
2720, PoMET, J., COUDRAT; R., AND GOUTEL, F. : [Kinetics

A appeared to increase as the ratio of promoter to Fe 3
content was increased in:synthetic NHs catalysts. -~

. 2718, PopGURSKI, H. H., K'CAMER, J. T.; DEWITT, T. W,
axp EmMueTT, P. H. “Preparation, Stability, and Ad:

... "sorptive Properties of the Carbides of Iron. - Jour
- -Am. Chem. Soc, vol. 72, 1950, pp. 5382-5888." -
" Hiigg Fe,C can be formed by carbiding finely dividel
-.Fe catalysts with a hydrocarbon such as propané;

. CO. The carbiding process using a hydrocarbon is D0
accompanied by -a lay-down of free C or by any stron
_-exothermicity. The samples of Fe.C formed by usin

~butane, or pentane equally.as well as earbiding with% 3 ;

‘of the Decomposition of Austenite of the Alloy Iron—

: 2298-3000 ; Chem. -Abs., vol. 44, 1950, p. 10641

Fe-C-N. obtainéd ‘by gaseous cementation-of I.E‘el‘wire
and homogenizatién’ shows that Ny has a: considerable
tarding efféct both on the rate of germination of a—Fe
nd on the rate of linear crystallization. . s

Carbon-Nitrogen Alloys.] Compt. rend., vol. 230;

=‘butane as a carbiding-gas still contain a little residual
- Pe. after the carbiding reaction at 300° apparently:
- comes to an end. - Only about.7.5% C seems: capal -
of being incorporated by this.procedure in the cat;x-fg
lyst employed. - It is. possible-to form-hexagonal FesUzg
-- by carefully’ carbiding an: Fe synthetic. NH, catal Ly
at-about 215° with CO, even though the ‘catalyst does
not contain Cu. CO is still chemisorbed by a partly:
.carbided Fe catalyst at —195°, —78.5°, and —46°
_indicating that the carbiding- proceeds through: th
. formation of nuclei of carbide rather than by the for
mation of & smooth layexr of carbide over the catalys
surface.. The formation of carbide eliminates most 0
- the chemisorption of CO at 100° and 200°. It alSOL:

11950, pp. 5196-2198; Chem. Abs., vol.- 44, 1930, D.

:Fe-C-N alloys containing up to 1.5 Nz and 1.25% C
ere prepared by cementation of 0.5-mm. wires of mild
teel heated to 810° in a mixture of CO:, He, and aceto-

trile- for. Na ‘content up to.0.6%:and-a slight addi---
: %. -"These alloys :
owed the reversible-thermomagnetic transformations.

on” of NH, for N: contents 0.6-1.3

'cOf austenite in cementite Fe:C and nitride Fe.N. 'This

Y.eutectoid transformation’ begins at 595°, ds in the

1Fe-N alloys, but it is completed at a lower temperature
n the Fe-N . and Fe-C alloys." P 0
Poxgracz, A. Sce abs. 3373. :
Porar-KosHITs, E. A. Sec abs. 3414.
Ponter, D. J. See abs. 2178,
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- . catalyst retains its activity. At higher pressures, larger

. Carbon-Nitrogen:] - Compt. rend., vol. 230, 1950, pp. ‘

Study of the isothermal decomposition -in the alloy .

21, POMEY, J.,.GoUTEL, F\, MOULIN, J.. AND COURAY.
R. [Thermomagnetic Transformation of the Iron-

2722, Porter, H. C. Coal as an Auxiliary Source of
Gasoline - Supply. Chem. and Eng. News, vol 22,
1944, p. 904, e
In connection with a possible shortage of petrolenm

and natuaral gas, the possibility is discassed of obtaining
gasoline through the conversion of coal into water gas
and thence into gasoline by the Fischer-Tropsch proc-
ess. An estimation is given of the costs in the coal
process, and a comparison is made with the cost of gaso-
line produced in a refinery.

2723, PosperHOV, D. A. [Properties of Methyl Alco-
hol Catalyst.) Mem. Inst. Chem., Ukrain. Acad.
Sei., vol, 2, 1935, pp. 157-173; Chem. Abs,, vol. 30,
1936, p. 5734.

Catalyst (60:35.6:4.4=Cu:2Zn0: Cr:0:) is highly
active for 1:2 CO:H- mixtures at 192°-230° per 100
atm. At high rates of flowr and at 200°—300° the Zn0
undergoes reduction, xielding Cr:0, impregnated with
brass; the condensate contains little MeOH, the yields
of which rise with diminishing rates of flow. The
results suggest that 2 higher Cu content is indicated,
in order to prevent local overheating of the catalyst,
with its consequent inactivation.

[Role of Copper in Methyl Alechol Cata-
Iysts] Mem. Inst. Chem. Ukrain., Acad. Sei., vol
3, 1936, pp. 533-540: Jour, Chem. Ind. (U. S. 8. R.),
vol. 14, 1937, pp. 1T3-176 ; British Chem. Abs., 1937,: .
‘B, p. 646; Chem. Abs., vol..31, 1937, p. 4265.’ o
GCu-2Zno-Cr:0;=00: 35.6: 4.4 gives good yields of
MeOH from CO and H, at 230° .but is rapidly inac-
tivated. Cu-Zn0-Cr=0,=82:16:2 is stable but gives
higher alcohols in addition to MeOH.  Satisfactory
results were obtained with a 1:1 mixture of the 2 cata-
Iysts, with an initial contact temperature of 200°.
2725. .. [Synthesis of Methanol at Low Pres-
- sure.] Jour. Chem. Ind. (U. 8.8, R.), vol. 14, 1937,
" pp. 24-2S; Mem. Inst. Chem,, Ckrain: Acad. Sel,, vol.
© .8, 1936,"pp. 403—412, in German pp: 412-413; Chem.
-~ Abs;, vol. 81, 1937,.pp. 2165, 5755. . . . ! .

Catalyst 60.Cu; 35.6 Zn0.: 4.4 Cr:0sis very dctive, but

' it rapidly loses activity ‘when it works above 200°. 1t

the pressure is 40-30 atm., yields of.0.51-0.63 L of
MeOH per hr. per kg. of catalyst are obtained, and the
yields are.obtained but eatalytic activity drops. The
Tatio of CO: H: can be varied greatly without effect on .
the process. .. S RN :
2726. .- [Copper-Zine-Chromium Catalysts for
~Methanol . Synthesis.] . Mem. Inst. Chem., Ukrain.
“ . Acad. Sci;, vol. 5, 1938, pp. 507-515
", 88,1939,p. 5608 ..l R )
! Review of the literatare and.patents dealing with =
Cu-Zn0-Cr:0: catalysts. for MeOH' synthesis, with 43 .
refs. - - - b
2797. ——. ‘[Mechanism of . *Catalytic -.Syntheses '
From -Hydrogen and Carbon Monoxide. (Prelim-
. inary Report).] Sbornik Nauch.-Issledovatel. Rabot
Kiev. Tekh, Inst. Kozhevenno-Obuvnoi Prom., vol. 3,
1940, pp: 261-267; Khim. Referat. Zhur., voL 4, No.
~'5; 1841, p.12; Chem. Abs;, vol. 37, 1943, p. 5569.
' Ttis postulated that the primary process of catalytic .
- transformations of the mixture of'CO"and H- consists’
-of*the hydration of CO, and of its-condensation with .
the formation of the lower oxides: The properties of . :
.’ the known-oxides of C belonging to several homologous .
geries. (eyelic structures also are possible) are given.
It is‘expected that the hydration of these oxides forms
compounds with the same C lattice. : .
" 9798. ———. [Choice of Catalysts for the Synthesis
" of Methanol From Carbon Monoxide and Hydrogen.]
Jour. ApplL. Chem.. (U. S. S. R.), vol. 20, 1947, pp.
" 769-772; Chem. Abs., vol. 42, 1948, p. 5410.

Chem. Abs., vol. © .1
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Choice of a catalyst for synthesis under high pres-
sure on the basis of its behavior in the decomposition
of MeOH under atmospherie pressure is unjustified.
2729, -
© Iysts Used in Synthesis of Methanol.] Jour. Appl.

Chem. (U. S. 8. R.}, vol. 20, 1947, pp. 1182-1184;

Fuel Abs., 1948, abs. 4013, ‘ :

Results of an expérimental evaluation of 16 different
catalytic compositions described in the literature for
the synthesis of MeOH from CO and H: are tabulated.
A Cuo—Zn~-Cr.0; catalyst is preferred.

) See abs: 2715, 2716, 2717.

2730. PospEkHOYV, D. A., AND SHOKOL, A. A, [Effect of
Alkal Upon Copper Catalysts for Methanol.] Mem.
Inst. Chem., Ukrain, Acad. Sel., vol, 4, 1937, pp. 205—

212, in German, pp. 212-213; Chem. Abs, vol. 32,

1988, p. 3244, .

Catalysts 60  Cu:33.6 ZnO:44 Cr:0; and 16
Zn0: Cr:0,: 82 Cu containing 0.1-5 mol. % KOH were
used in MeOH synthesis from CO. and H:. The cat-
alysts showed great activity at pressures up to 100 atm.
and at an initial temperature of 200°.
consisted chiefly of MeOH and. EtOH' (223% by
weight). By increasing the volume speeds the yield. of
EtOH ijs increased and MeOH is decreased. The cat-
alyst 82 Cu:16 ZnO: Cr:(); is more suited for EtOH
formation and is more stable.

2731. PosTLETHWATTE, J. P., BARDGETT, H., Axp Boxpy,

- -H. F, Inspection of Krupp-Lurgi Plants for the
. Carbonization of Coal at Low Temperatures.
' Final Report 618, 1946, 41 pp. ; PB 46,390.

.. . ‘Krupp plants at Wanne Eickel and Velsen are de-
seribed. The coke from the former plant was used for
gas generation in the adjoining Fiseher-Tropsch plant.

. - ‘Of the 10 Fischer-Tropsch generators, 2 operated ‘on:
O © low-temperature coke and 8 on high-temperature coke.

T _.The coke was particularly suitable for the production
of water gas as the'ratio Hz:'CO twas 1.4:1, as com-

- pared with 1.2:.1 in the case of high-temperature coke,
The tail gases from the Fischer-Tropsch plant were
used to heat the low-temperature retorts. The gaso-
line obtained by scrubbing the low-temperature gas

. was mixed with that obtained from the Fischer-Tropseh

_plant and helped to raise the octane number.

; ' PQUILLARD, E.  See abs. 2272.° e
. 12782, Poursalx, M. [Héterogeneous ‘Catalysis of Re-
"’ actions Between Gases, on Reactions Between-Gases
.- and Nongaseous Substances, and on the Poisoning of
o - ‘Catalysts.]  Bull. soe. belge ing. ind.. 1984, pp.- 788-
T ~...817; Chem. Abs.; vol. 29, 1933, p. 402, o
: - With the help. of the Nernst approximation formula
' - equilibrium calculations are presented for the reaction
" 0f Oz, Hi, N, Cl;; and S: with metals to form, respec:

tvely, oxides, hydrides. nitrides chlorides, and sulfides;

-the reactoin of H.0, CO: and S0, witli metal ‘oxides
“to form hydrates, carbonates, and suifates, respec~
tively; and of O: with metal sulfides to form sulfates
.., 2nd oxides, respectively., Values for the heats of these
Z.yarious reactions-. are tabulated for many metals.
Similarly, equilibrium -calculations are presented for
the réeduction of metal oxides by He, CO, and hydro-
carbons; particular attention is paid to the reduction

“xthe standpoint of the partial-pressures-or ratios- of
. :partial pressures of various reactants necessary. to

of Gas Manufacture.  Transcript of Federal Power
Commission hearings, June 1946, 46 pp..’ ;. ..

."A comprehensive review of methods and their.eco-
nomie possibilities: ‘It is concluded that the future raw
-.materjals for the manufacture of gas in the northeast-

_ ~ern part of the United States will continue to be chiefly -

[Comparative Characteristics of Cata- -

The product.

BIOS

of Zn0.- The poisoning of catalysts is considered from .

eonvert the catalyst into some noncatalytic compound. -
2733, PoweLL, A. R.. Future Possibilities in Methods -
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- and cheaper plant construction. The location of highs

- gained by the Technical Oil Mission was that the engt:

: greilte_r quantity of oil than they did..

I of gas in conjunction: with ‘the manufacture of

- make synthetic oil. Previous economic caleulation!

" discovery of new uses for present product,

“ecommittee” in its investigation of German  synth

. tons per, month, about 29% was synthetic liquid fuel
.- and, of the 347,000 tons per month of synthetic fuel, 14
© was made by. the Fischer- synthesis and §6%¢ Ly hydr

pischer-Tropsch plant is far greater than in the water-
gas plant used to make the synthesis gas, so we would
pave the incongruity of building an expensive plant for
-time operation to keep a less expensive plant in
full-time operation.
. Sce abs, 98, 1329, 1330.
g736. PoweLr, H. M, ‘axp Ewens, R. V. G. Crystal
Structure of Iron Enneacarbonyl. Jour. Chem. Soce.,
vol. 61, 1939, pp. 286-292; Chem. Abs., vol. 83, 1939,
p. 3651. - ’ . iR
Crystal structure of Fe enneacarbonyl, Fe:(CQ)s,
prepared by the method of Dewar and Jones (nbs: 709) .
was derived by a Patterson and Fournier analysis dif-
fering from that of Brill (abs. 354) and of Siggwick
and Bailey (abs. 3184). Each Fe atom is linked to 3
terminal carbonyl groups and the 2 Fe atoms are
‘joined by 8>C=0 bridges. Data are based on single
crystal oscillation and zero-layer-line Weissenberg
photographs about the a and ¢ axes .of thin, hexagonal,
crystal plates. - The unit cell contains 2 mol., d=0645, .

bituminous coal and heavy fuel oil. High-temperatuys
carbonization will continue to be carried out predomi
nantly in byproduet coke ovens. This process is char.
acterized by relatively high investmient cost per unit of
gas made, and by high operating credits from coke, tay,
and other prodncts, Costs will be decreased by the'
development of uew byproducts, the upgrading ang’

X increasing
capacity and thermal efficiency of present equipmen

temperature carbonization plants near the point of gag§
consumption is more economical than their placement
at the coal mine. Low-temperature carbonization

coal has no future interest largely because of low oper.
ating credits and a low yield of gas. The carburetteq
water-gas process using. chiefly coke and - heavy fuel
oil will rémain the major method of manufacturing gag'g.
for many years (0o come. The most important’ Dotential g
improvement is an increase in the thermal efficiency:
owing to the use of Q. which can now be produced at
reasonable price. Producer gas, because. of its lo
heating value and despite its high thermal efficiency,

LITERATURE ABSTRACTS

¢=15.98 A, density=2.08. The space group is C 6:/m.
The interatomic distances are: Fe-Fe, 246, Fe-C (in
C=0), 1.9; Fe-C (in C=0), is 1.8; C=0 i5 1.15; and
C=0 is 1.3 A. Angle between (OC)-Fe bond is 94°;
hetween Fe—C bonds, 78°; and between bonds of
>C=0, 87°. The structure simultaneously fixes the
molecular formula of the compound as Fe: (CO)s, as no
direet molecular-weight determination is available. Its
magnetic properties are discussed.

2737. Power, H. H. Petroleum Substitutes: Past and
Present Research, Development, and Economics.
Petrol. Eng., vol. 18, No. 5, 1947, pp. 70, 72, 75, 78,
80, 82, 84. ’ :
Review of the literature on the production of liquid

fuels from -the hydrogenation of coal, from coeal car-

bonization, from oil shale, from tar sands, and from the

Fischer-Tropsch synthesis, with 25 refs. Special em-

phasis is placed on the economices of the various proc-

esses and the discussion on costs is summarized in the

table given below. 5 . S .

ana low cost of manufacture, has no furure. -Complete Operating costs, including
gasxﬁcn‘txor} processes as recently developed in Germany: Est.reservesin U.S. | ‘gpeof | Totalin- [ Inw : fon
(Bubiaz-Didier,” Pintsch-Hillebrand, Schmalfeldt-w e plant, bLL. | vestmOnt, | oSt e
tershall, Winkler, Lurgi, and Thyssen-Galocsy) are not . Frocess Bbl, ofl, | BbL. gaso- ﬁsf lin; ’é‘é}}m 5%?, é’:u’;g Per bbl.- { * Per gal. gaso-
suitable for usé'in this country. The most promising’ bilifon” | line, billion | ) L - oll, dollar¥) line, cents
principle appears to Dbe -the complete gasification — -
powdered: coal suspended in a stream of O, and steam: el . 3,100 1,750 50 . " 28,500 1155226,
(an H. Eoppers developent). Underground gasifica: Goat can fon P -] 2,000 4 40001 . 0.8 1310, S
tion as practiced in Russia has little prospect of s p 0O shale, S ;100 wggé,g & 5‘5'3 m °°‘”';’; Prt Bt s("C'E:S' rio with
in the United States. . The manufacture of oil gzas, ofi] Tar sand s o 8350’1)‘%9 from
};queﬁed« petroleums gases. or re-formed natural gas: e crude olly

as only limited possibilities-loeally. . Sy ische-Tropsch: SR : 00

L o B rocess’ 1l : e g000) 6,000 45.6 7, 600 119.2,

2734, . German Develojiments in the Productiéi:: ;;ﬁgﬁ?,ﬂ’;{%ﬁﬁiﬁ%ﬁﬁi‘é;ﬁim s S I st 6000 B5] o 4,750 ; N3

.of Synthetic Liquid Fuels. Coal Technol...val. 1, No& .. Future Arderjcan pracess using coal — 4,000 Eioe N IR Y 1525,

3, August 1946, G pp. ; Am. Inst. Min. Eng., Tech. Pu " Future American process using natural gas S Gea . R : RS

2096.

Summary’ of the moré important- informstion ol
tained by the Combined Intellizence Objectives Su

liquid fuels activities.” "A-brief description-of each of::
the 2 general processes for synthetic fuel production=r
the Bergius and the Fischer-Tropsch—with speel
mention of the more important new developments.” Of >
the peak productinn of oil fuel of about 1,200,000 me!

. PraTdE, W. Sce abs. 3052,"3053. o
738, PraTT, ‘T. W. ~ Aromatic Adsorption Index for
the Estimation of Surface-Aren and Catalytic Ae- .
“tivity. Petrol. Processing, vol. 2, 1947, p. 946, - )
"Paper presented at the 27th gnnual Awerican Petro- .
um Institute meeting in;Chlcago‘ ’.l‘l§e aromatic ad- :
:neering design of the plants and the operating tech _orption index provides a Means for rapidly and simply -
niques. were neither economical nor efficient and, B agfdectli]ng changes én fhe‘.cf_ztalyttlctﬁ\elrfiigirs&%l;w‘lé
American n B e, pr d  changes in dctivity owing-to ' .
ter quantity of oil than they g produced‘n ™ atalytic zurfhce either by heat ‘or steam:. Detailed
tocedure for. the determination of the aromatie ad-
Ofption index, as well as experimental data and cor- -
dlations concerning the effect of. variables upon the
value, gre given, and the Steps to.be taken in-determin-.,
DE the index are described. -Correlations of the aro-
‘itie adsorption index.with activity for type “A’” and.
5 synthetic .catalysts show the estimated activity
d-given sample can be expected to be within 4- or
+2% (conversion) of the true-activify. In most cases
Cofrelations for catalysts from thé same source used in

genation of coal und tar. The- genéral impressiol

2735, <~ "Gas Manufacture From' Fueéls
- "Than Coal. - Gas World, vol. 127, 1947, pp.: 11
Gas. Times, vol. 52, 1947, pp. 164, 167-11
237,°202-204; Gas, vol. 23, July 1947, pp.
Discussion of the oil-gas process, carburetted
gas, liquefied petroleum gas, oil earbonization, crackingy
of bunker C oil, and the Fischer-Tropsch process, th
latter from its possible application to the manufa

-thetic oil and the utilization. of off-peak water ga

‘rdte ‘eniough for the estimation’ of activi
4739, Prax, Y. Synthetic Methanol.

are re\'iewlet(zl :g:d conglusions drawn. In view of
economic situation and the fact that much development; p -
work remaing to be done on the conversion of coal iBfg: 0. 34, Aug. 23, 1947, p. 525.
gasoline and gas, the schee of making gas in conjt #Sinee 1945, a pilot plant for the synth \
tion ‘with manufacture of synthetic gasoline does BoY ¥'the Lacotte process has been- operating at Decaze-
appear to be an immediate practical possibility. AlS0, €, France, by the Société Aveyronnaise de Methanol.
the probabilities of ‘utilizing off-peak.water-gas equ The process uses wood -as' the raw material, and the
ment for the production of products other than
are remote. Furthiermore, the capital investment

it
i

different “units under different conditions will bke'r‘z‘xc- 309 KOH to remove 0O; and safety wash bottle with - B

esis of MeOH "~ -

"919% €O, 429 H., 3% CH., and 49, Nz CO: is removed -

" by water washing at d pressure of 30 kg. per e, leav- -
‘ing a gas containing 309 CO-and 60% H. with less than =

109% of inert gases. 'To produce MeOH the gas js
passed at a pressure of 650 kg. per cm.” and a rate of 750

" 'm. per hr. over a catalyst consisting:of a mixture of Zn
. and Cr deposited on.active charcoal.” - The temperature

in the catalyst tubes.is about 425°, -

2740, PreELix; J., AND Orra, K.'' [Determination - of’
‘Low . Concentrations ‘of - Carbon : Monoxide in Filue

¢ 37

-Gases by the Combustion Method.]” Paliva 'a voda, .

. vol. 80, 1950, pp. 218-219; Chem. Abs,,
. p. 11059, :

vol. 44,1950,

. 1:0s method has disadvantages :-1.0; is hygro'scopi'c;

‘it is very difficult to-determine when' I.O; is exhausted; -

the method consumes considerable time; it is difficnlt

to . obtain- reliable; results when GO .is ‘above 01%.. . . .
To obviate the mentioned difficulties, the authors de-

signed.gas absorption apparatus using a modified com-
bustion method. The flue gases are measured in a
1,000anl. gas burette containing. saturated Na,S as
‘confining  liguid.- The gases enter a- scrubber with

~0.005 N Ba(OH). and then are led over granular re-

" fractory material 3~10 mm, in size'in a Mars-tube fur-

8 retort, using steam.and O. injection and operating '
ﬂboup 500°, yields a gas containing, by vol;, 830% CO:, - .-

.nace held at about 900°. The products of combustion,

with formed CO:, are absorbed in a series of 8 washing. )

bottles,” each one containing 20 ml. 0.005 ¥ Ba(OH)..
After the Tun, the excess of Ba (0H): is titrated back
with 0.005 N oxalic acid to phenolphthalein (0.2 gm.
phenolphthalein in 100 ml. 70% EtOH). Refore actual

K

determination, the apparatus is flushed with 300 ml. ’
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7 Prr sn;:; J. J.> 'E:ééh;ical and}konomic Aspects graphite. For amorphous C the correspondini;ii I1:‘731_lues
S7§§’Liqu}13d Purification. Gas Jour., voL. 265, 1951, pp. are 0.36 arlx]d %22&)‘7{3 ﬁfgg et;.]lg g?%?stlt?ebgagqsgorngg:
§111—9€:5_’116, I(’};S é_(;;és World, Coking Sec., vol. 133, April 'g;hgsi:n ttl:)e gﬁn?)?:?f:ee increqses;apti:dly blentwee‘:xoisz(lg otﬁgg
]‘E:urthe;: aiscussion of the Manchester liquid puri- }éﬁloggﬁerlghh:nmfl?alft i?;ﬁ;hiiz bgf\‘?eegrg" s G oo -
fication process, which depends on ‘the following The values of the equilibrium constants obtained in
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CO-free ajr. During the run the gas is bubbled through reduces the water vapor and CO;; CH1-H:0=C0-35
the tube furnace at a rate of 1-2 bubbles per sec. Ba and CHCO0.=2C0-2H,. Since these equilibrig g,
(OH): is titrated back to the first disappearance of not give good yields in the absence of a large excesg
color. The sum of the 3 wash bottle titrations gives oxidants, except at fairly high temperatures, it is nep
the total CO coutent in flue gases. The mixing of Ba essary to effect catalysis at above $50°, or even 900"
(OH), during titration is accomplished with CO-free to obtain a product containing not more than traces of
air. The accuracy is =0.002% ; the range, 0.002-0.5%; CH. (See abs. 779.) R

h reactions: ) this work will probably give, by caleulation, more ac-

and the time required, 2 hr. 2744, " [Participation of Methane in Synthe (6) (1) HS- (NH,):.CO:=NHHCO:+-NELHS curate values of the relative specific hegitshcfeg ::’ad-

2741. PRETTRE, M. [Methane: Reagent for Hydrocar- Reactions and in the Conversion of Aliphatic Hydro. (i) H.S4NHHCO,~=NHHS+H:0+CO: graphite and of G, H:, and CH, at th‘fsfl. £ sture.
bon Syothesis.] Conf. réumion soc. belge étude - carbons.] Compt. rend., vol. 224, 1947, pp. 278-279; (%) 3 NH,HS+-Fe,0:=Fe:S;-+-3 NH,0H tures than could be obtained by any direct mea
pétrole, dérives e% succédanés, Brussels, 11947, 16 I&p.; Chem. Abs., vol. 41, 1947, p. 3739, (e 2 Fe:Se+-2 0:=2 Fe, 0,46 S ments. Soath ¢ Hsdrocarbons - at Hish

Rev. inst. frang. pétrole et Ann, combustibles liqui es, t is evident from E Yperi . . i " 103 2750. ynthesis o Ydrocarhons g
- vol. 2, 1847, pp. 181-140, 195-200; Jour. Inst. Petrol,, - fozmefl witg agaftalysttgg rggfl‘életg 185 bgzs‘g‘;{?g;gﬁf The Brocess Is quite Smé;l]mrdto rghcicﬁmgﬁﬁ?ai;ﬁg Temperatures. Proc. Chem. Soe, vol. 27, 1911, p.

vol. 83, 1947, p. 808A; Chem. Abs., vol. 42, 1945, . . under ordinary pressure and at a space velocity of 1007 process a:]d(fél?iGS{énzgriﬂg;io% to 100 grains per £t 217; Jour. Chem. Soec,, vol. 99, 1911, pp. 1796-1811;

6084, ' . and using various mistures of CO, Hy, and CH., thy mate .f_‘;s;l Sand cgmpare d with oxide boxes as follows, Chem. Abs,, vol. 6, 1912, p. 629. .

Two aspects of the kinetics of contact catalysis are with all the mixtures analyzing at least 50% of CH,? are glt’vel . : T .ot ‘When puré C in the form of a rod is electrically -
examined :. Adsorption and reactions in the adsorbed  this gas is consumed in various amounts, respectively s : N - 92 heated in an atmosphere of H: at 1.200°, CH, and G:H.
phase. By intetrupting a normal catalvtic reaction, but increasing until at 175° o Gross cost, d. per 1,000 ft. of gas. 0.79 - 0. 47  are formed, the rate of formation of C.H, being about
cooling the ecatalyst zone in the presence of the re- Net cost, d. per 1,000 £t.° of gas.___ q.ui .47 0.01 that of the CH.. No C.H. could be detected. Meas-
actants and transferring the .cold catalyst, with ex- Gross cost, £perton of S__—___.. 12.9 i% urements made of the rate at which C:H. and C:H.
clusion of air, to a special apparatus (not-described), Net, cost, £ per ton of S_ocveivene 8.6 .2 :
it is possible to study the gases given off on desorption

react with H. to give CH, show that enough time was

A i i 'S credited at £4 5 s. per-ton.
as the temperature rises, the most loosely adsorbed synthesis. reaction an : :
products Deing evolved first. A study of the catalyst chains. -

L not allowed ‘in the above experiments for any large
2748. Prixg, J. N. Direct Union of Carbon and Hydro- interaction of C:H, and C:H. with H: to oceur, so that

1 . - n rOGaY st have been °
: : s - ? . igh Temperatures. Proc. Chem. Soc.. vol the formation of the hydrocarbons must T
in the course of catalytic eracking with hydrogenation  gpgs. PREUNER, G. [Equilibrinm Between Iron, Fer. ‘2‘2“ 1?;%011117, )55< Jﬁur. Chem. Soc., vol. 97,.1910, pi. direct. At 1.400° and at pressures 1040 em. CH, and
showed a high concentration of CH.. althungh mione of rosoferric Oxide, Hrdrogen, and ‘Water Vapor] 498-511; Chem. Abs., vol. 4, 1910, p. 2111. C:H: are obtained, the ratio of their rate of formation
this material was present in the feed and oniy g small . Ztschr, physik. Chem.. vol. 47, 1904, pp. 8S5-41 . . e £ previous work by Pring and Hutton - being about 10: 1. At 1,0650° CH,. C-H.. and G:H. are
amount in the product. It is, therefore, concluded that- Jour. Chen. Soc., 1904, iI, p, 817 - : o Gont21;15112a) O H ombine t-all ‘temperatures  obtained ; and, as at higher temperatures, the quantity
the adsorbed phase has a high concentration of CH,, . “According. to the equation 3 Fe 4 HO=Fed, (ﬁbs' 17005, At 1.900° renction is vers slow withont of C.H, is about twice that of;if\})e C:He Pdin c?gﬁt )
CH., and CH radicals; the 1soierlzation process can 4 H;, p1/p, where p1 is the water vapor pressure aftery; 2 ov% Iyst and estimation of the exact equilibrium . iwith the C assists ‘catalytically- the formation oL bie
ghustbegggsmered gs being e ﬁf geth};latxgnégn cseeiié equilibrium has been reached and P2 the H. pressurd ialczileao.f GH, is uncertain. 0.35% CH. twas obtained  to the same t}c}egree as Pt, %"I:ig%'sllﬂl\mscﬁ:l(;‘ Aops eel%lcutri(ce .
ing to a reaction in which the role o ou 1o : % s Pkt . ¥ e presemce of a -Dighly iy
beg experimentally -demonstrated, ﬂlex'modynam‘ic con- .under the same conditions, should be a constant for aj} after 22 hir, at 1,200°. At 1.500°, an equilibrium value effect. As P & =

3 i : 7 o i field makes no difference in.the rate of formation of -
- siderations pointed to the Fischer-Tropsch syDthesis .. §”fe’fnf$fff§;§§'%oo?hf ' “and 1,150° o 0'1.‘%d CH. ‘_‘fﬂﬁe"giﬁ‘o’i‘gg ;}f?;‘ %;:(;-% g:él.e lx]v:?sleols B C(;i; at’1,200°-1,600°. no coryplication is p'roduced in
as being one in.which' this effect ought to be evident™ ' Talues of‘p', /= being 0 wd G S% Lespbetivel : g;ltaénet ‘i 5‘6‘6, {l'm 4 0136% at 1,500°. - Above 1,550°, - . the reaction by ionization frofii heted C. The forma-:
at atmospheric pressure. Experimental addition of .. In these experiments, p, was varied hetween S.8.and} mn%y G i with temperature: ~CeH: -changes . -tion of C.Hl; which has. not&béfore been observed at ..
-CHL to synthesis gas shows that it participates in the - 403 mm. The heat “efféct of the reaction 3 “Fet4; v u?ckf('oiuto GH, and C:H, above 1,500°, and the CH; = these temperatures, can be “detected at 1.200° and.
o the oo Thopy T ontng whretse  LO=ER0ci T Chnch Iy et it el il O o G tve LS00 o e OB i, g o be e e s, -
* quantities of OHL.are normaily produced) +a similay -, the equilibrium constants in van't Hoff’s equation, ~* of GH: at 1,200°-1,400°, C-H, fornis and is found to - -'2751. — . Synthesis of Hydrocarbons a gh..

Al : TR - caleulated to be 11,900 cal. at'960°; 8 ersist. This appears_to preclude the possibility of .- Temperatures and ‘:ngI:A Pressures. r§th Internat,
73&??:11151 ggig;ngjda?éi‘tll;e s%z;gtx:gn NOf thI(?: ggnctgssiigefggﬂ"_ “rom calovimetric data’ zive 42,890 cal. - When used in gH’.S arising. "secggdarils- as mo traces of GHi were ' Cong.Appl. Chem.: Yol, 21,1912, p. 65; Chem. Abs,
that the large initial formation of CH, normally ob- .~ ¢aleulating' the” heat .of formation of - ferrosoferri found. “The presence of CO seems to have no effect in - - vol.-G, 1912, p. 8363. - o . Lo
served is due to the heating up of fresh (;ata]\'st' if the oxide, the value 11,900 cal. gives a result much more i the_synthesis or. decomposition of CH. at any tem-+ - Apparatys is.a modified form of the pressure furnace
temperature is kept low,bthen condensable. ali’phati c harmony with Baur and Glaessner’s work than doe perature employed. . used previously (abs. 2750). Thue main reaction stud-
hydrocarbons can be obtained Almost immediately, - the value o? 42,890 cal.} . ’ ! 2749. PRriNG, J. N., AND FarrLIE, D. M, Metbane-Equi-- . ‘jed: C+2H=?9H.. I@elo]xjv 1,000° C ur%dPtH:_-isn‘tm%aill‘t_?{ -
o2r4R. . [Conditions for' Utilizing. Surface-Area > - PRITTROVA, N. 4. See abs. 2916. . o librium. Proe. Chem. Soc., vol. 27, 1911, p. 305; Jour. . react so slowly, even in the presence o ¥S

Measurements by Adsorption in the Study, of Ad-
- sorbents, Catalysts, and Their Constituents.] -Jour: ' :
chim. phys., vol. 47, 1950, pp. -99-103 ;. Chem.  Abs.,

vol. 44, 1950, p. 7615. .

_Surface-area measurements by low-temperatureé gas 7 -

2746, PRiCE:ARD,'C. R.,"axD HinsEeLwoop,: C, N. In:
teraction:‘of Hydrogen and Carbon”Dioxide on th

Chem. Soc.; vol. 101, 1912, pp. 91-103; Chem. Abs., - that equilibrium values are not reached- within any
Surface of Platinum. ' Jour, .Chem. Soc.,

> Yol 6, 1912, p. 953. . e ‘reasonably -time, - -H. was broughf: into contact mt'hi
- Reaction be'txlzv’eenf C and H- was investizated af high” ‘a C rod heated t‘ltl'l%‘}:‘»l’g%(z;ig;}’,,‘fa\sﬁﬁg of gll]eeet‘nc‘ :
1925, pp. 806-811; Chem. Abs., vol. 19 1925, p. 341L% gaseous pressures in.order to find the -equilibrium 4currlent tg;yg;lgile slsél (7580 fi! oy Wer; HO-codled. The .-
Sl ‘At 1,000°, when the pressure of CO. is kept constanty values at high. temperatures,. andotlg legg tl]Tehifflfic tl? B sCtleii ;?:ld::d at any given temperature of the G rod,.
.. adsorption are useful in studying adsorbents and cata- . . - the rate of formation of CO increases almost linearlyy of pressure upon the synthesis C-+2H: Te equilibri %n corresponded to the equilibrium valve for this tempera-
" lysts. 'However, in coinpariniz ‘surface area and cata<- - with the Dressure of H: at least up to 300 mm. A Dressure greatly hastens attainment of the equi .br“.l " " ture sinee CH. does ot decompose in the colder regions -
Iytic activity,:cognizance must be taken 'of -the many constant ‘H. ‘pressure, the rate of-reaction is at. fir loe, even in-the absence of 'ai cat‘}l"csg .dlzgmrgﬁe‘f “of the apparatus. Kurthermore, the amount of -C:H.
. yariables such as catalyst composition, temperature, - - proportional to. the pressire of CO; and ‘then passes:y of the equilibrium due to formation o a b"v“;hegwate::' - formed as a by-product at teinperature below 1,500° is
- - tme of evacuation, and natre of prior chemical treat:- ~ - through a maximum when the pressure of CO: is 8D} inished by the rapid cooling canse ) ‘Th ri- . -“so slight that the reaction -C:H,+2H.~2CH,, which. = |
- Inent that may cause marked Variation in the activ-- proximately double that of Hy. Large pressures of C0:i 4 oled steel walls of the reaction vessel. The experi- . - takes place in the cooler. parts does not appreciably -
ity per unit surface ares. ; . AN " .~ have a greater retardifiz influénce on account of i8] tents up to 100 atm. were carried out in a’ pressure - offeot Tesults, C;H, first bacomes noticeable (0.0019%)
R ce ¢ . relatively strong % dsorp§on’ by the catalyst. CO bas Hifnace, while for those from-100-200 atm. a new form. --af 3.0650“ Varions zrades of C and graphite were tried. .
slight retarding infldence. When the reacting g p 3008 furnace of smaller capacity ‘was constructed. With aTth ’Sodeau apparatus was used in analyzing the prod- . _.
- are in equimolecular proportions, the pressure of ea Pressures hetween 80: and 50 -atm., équilibrium w ~The D :

s - iSeg abs, 779, Tl e
2748, Prerrne, M., B1ciNes, G, AND PERRIN, M. _Cata.
.. "Iytic Oxidation of Methane to Carbon Monoxide and "

g > e E 8 i “hi hite. - -
; -~ being 100 mm., the course‘of the reaction is very neatly ched in about 2 hr.'at 1200°<1,300°, and in 15 min, . uets. : lﬁm"rh%};?: *Co%al‘:’l?éhgﬁgé? ﬂ?eH-;':till]::sgg?gp;ed :
. Hydrogen. Trans. Faraday Soc., vol. 42,-1946, pp.. unimolecular; but this result is to some extent a .60} t;1,400°; either with or without a:catalyst. ~ At 200" " ; Upon tngthe vra%ual change into graphite. Partly .
. :335-840; Chem, Abs,, vol. 41, 1947, p. 2295, _ . incidence. "A"simple mechanism, which accounts £/ g Atm. the reaction was still more Tapld,  “This Indicates’. “purified amorphous G heated 3 hr. at 1.215% H at 100
X Controlled. catalytic oxidation of CH, to CO-and H," . most of ‘the observed.facts, is that reaction occul hat finely divided C would:at still higher pressures-— :

. usually is represented by the.equation’: CH,+% 0, when H. and CO,

+C0+-2H.. ‘Pxperiment shows, however, that in prac- ' ' other on‘an activ
tice, at temperatures up to 1,500° K, conversion yields'
corresponding-with the values of the equilibrium con-
stants for the above reaction are never obtained. The
oxidation results from an initial Teaction of complete’

i i i reacti ilibrium. values: 21.5% CH,, 0.25% CO,.
;Unite with F with extrenie rapidity, since the reaction atm., gave equ <0,
ottt s b SR T SR A T SRR Fronte tmemes O e’
assumed also, that the.fraction of the x;ctive su ing CH; on a large scale. :CH, is the only satyrated; ', inari % g_g‘;l eC s 'mi‘ 11%-.0 o Ache’son ’graphite,’ -
covered by C'O, increases from 0° to 400 mm., Wwhi 3 ‘hydrocarboﬁ'foxmed between 1,100° and 2,100° with' “gave . -22 ‘ﬁ;; 105 ﬁtm" 75 7 CH cand mo GO Dther’ .
the adsorption of H: at these points left, free from COJ S8 essures up to 200 atm.' In the experiments between - . 1'200ﬂft .sa 118'—4. 7;:7’ e LT O am . CO. arher

) * that portiontof e oo that the zone of reaction 1s {3 Trosen, 20 B, e e e o Oftthehléir?h?ér ‘sg(x-}agmfe éqﬁilibriu‘:n is “reached’ in abt’mt 2 hr.; above
s cqlxun(t:)lll:stibn' of parﬁ 3:.’ t(l;e C’.ﬁ:" CH.+-20:=C0,--2H.0, © that portiionl of the H: adsorption isotherm where %S 3 mmf.essure mg%i %xén(gg; :fpg ‘gg slizszgere Actoxlmztg; ,0‘54% e e 1 Shout 15 min.  The seaction veioclts ot 200
- .,;;g. o g%x;srm :tely 34 e ﬂmi f)el_silg?;;:}l ;9%, ggnogitn : ‘:ouigﬁog Is more or.less dxrecﬂy, Dro\l?Orf:xOPa; to pr 3 2t 1,500°, 0.07% -of CH. is in equilibrium with Bz and - atm. exceeds by fgr thgt,gt 1 atm. ’l‘he» resu'lts are in




4360 -

agreement with the mass acuan Iaw. At 1 ntm. the o
equilibrium value of CHi, in presenceé of graphite, is’

0.24% at 1,200° and 0.07% at 1,500°. - With amorphous
metastable C the values are 0.36% at 1,200° andrgls%
at 1,500°.. At » atm., the CH, pressure is n. times that
at 1 atm. - From the data obtained, the authors calcu-
" late approximately the heat of reaction for cbanging
amorphous Cinto graphite, to be 1,480 caL at 1,200°;

. 1,950 at: 1,300°; 2,450 at 1,400°; and 8,200 at 1,550°.

It follows that ‘the mean specific heat of amorphous C

gbove 1,100° is higher than that of graphite, and the. -

difference increased rapidly with the temperature.” No

. saturated hydrocarbon other than CH, was produced .

in any of the experimeénts, .
2752, Pring, J. N., axp Hurrorw, R. 8. Dlrect Union of
_"Carbon and Hvdrogen at High Temperatures. Jour.
Chem,; Soc., vol. 89, 1906, pp. 1a91—1601 Proc. Chem.
Soc., vol. 22 1906, p ")60 Chem -Abs., vol. 1, 1907,
" pp. 148 550.

.. Purest Crods’on bem" heated in m gave about 0 "a% )

CH. at 1,200 °~1,350°. 0. 4% at 1.700°, and about 1% at

" 2700°. " {See Bone and Jerdan, Jour. Chem. Soe.. tol. <. % -
o R756. Pxorms

:1 1897, p. 41y vol. 79, 1901, p. 1042.)." Traces of’ CH~
were formed at 1,700°, measurable quantxties at 1,300°,

- 0.88% at 2,000 330——1 "% at 2,300 and 2 10-3 03 %o

at-2,700°.
2753, Pmrzr:u, G ‘G. Productmn of Qvnthetxc Lubr
i ing Oil by Condensation and Polymerization.
. Petrol. \e\vs, vol.; 38, 1946, pp. 606 608,- 610;
. Petrol. Processing, vol. 1, 1946 pD.. aS—aS 61—64

duction of sy thetxc lubricants. - One of ‘the niost hight
eveloped processes is the thermal or eatalvtrc polymer-

~ ization’or condensatxou of ansaturated olefinie hydxo-‘
i catalytically. reduced:
polvmenzed to lubrrcatm" ol

eed as

Np Qcanxoy, N. P,
ementatxou Operatlous]
No. 1, 1939, pp

r;nce 'stone’ imprev-'
containing -1
powdered Or,0; and reduce wi 50°. : The 1°i;7§

ta‘l\ st Wwas indefinite provided:the tempera
H00°-600 Ipera ture .

. General survey of llterature and patents on the pro :

"80 mm. pressure. After 144 hr. aual\ srs was made ot
the gas in the adsorption cell revealing Fe pentacar.’
: 2 ; The results in ]
- that, at temperatires as lowas 25°, CO will reael‘:1 lx(y?'?ttﬁ
reduced Fe to form Fe(CO)s. The CO: could have’
. been produced by the Fe-catalyzed conversion of CO:
to C and CO.. It is also possible. that the 'CO., and
‘presumably Fe carbide, were produced by the decom

bonyl and large amcunts of CO..

position of Fe(CO)s.

. 2755. PROCOPIU, °S., AND FAI‘CAS, T,
Curie Point of Thin Layers of Electrolyti¢ Nickel) !
Compt. rénd., vol. 1198, 1934, pp 1953—198.:, Che

Abs., vol 28, 19’34 p. 4642,

“(abs. 1895, 2778)

Pnocron, B, A See 'xbs 231

BIBLIOGR‘API—Il oF F!SCHER—TROPSCH SYNTHESIS .u\n RELATED :Pnoceseﬁs

[Ferromagnetic

.Curie point of 3 such layers 80—400 thick v eraged}
870°, as compared with 3557, the: aver{l'a"e for 3 1a§i§§ ¥
4—40;4 thick, The difference i 1s attrrbuted to the greate '
internal préssure of the thinner layers inereasing the
number of particles. surroundmg each magnetxc atom;

S\nt tle Gasoline by the Frscherm ;

Process.” Gas.World, vol. 103, 1936, pp. 862-363.

Review of the puncxples products, and e
s A CORO!
s aepecte of the Fxscher plOCeSS e

,-Pratza, O. Scc abs. 101

: Pene\r’rsu\' N. N, Siborov; K, V., A2

* ]
o Futule Leeds foi- Gaseous and quuld Fuels?

efinier,.vol. 26, No.-11, 1947, pp. 195, 200, 202 Mm‘%"’

onﬂ Jour.; \ol 34, 1948, bp,’
presented to the- Amer:

ing in Cleveland at a general J

bv the niodified

Second . Annual Ohm ‘Min

Bexgxus and-Fischer-TTopst
3 .They ‘are considered:
ne ouomlc under present ‘Umted St

o5 - conditios:

ptimum amount of
A

: Without intermediate separation

’ 2760 Pnnu, E. [Franz Fischer Method for 8yp~. . T
thetic Gasoline Manuiacture in. Germany.] - Tek-
“ i gillinen Aikakauslehti,'vol. 25, 1935, pp. 396—39: H
“‘Chem. Abs. vol. 30, 1936, p. 1208, - )
. Methods havé been developed “for- removing the S
© from Water gas, and catalysts that- "u'e yields up to

thcu-:, D.. See abs. 1098, 1104,

2761 Quiy, ' L. Li .Chémistry -and \Ie\"lllnr"\‘ of

" Miscellaneous Materials, Thermodynamics.. . ‘\Ic-r

. graw-Hill Book Co., New York, N. ¥., 1930, 329 i A

- Chem. Abs., vol. 44, 1900 p. 5694, . .
QuINkE, F. Sce abs. 2306.

- 2762. Quirk; R. X.' Combhined Intelligence  Objective

Subcomnuttee Investigation of ‘Rubr Synthetic Oil
Plants Preliminary, Progress Report. TIIC Rept

7, 1943, 9 pp. BB 17} Nat. Petrol. \e“s, \01. 37, No.:
4a 1945, pp.. R $61-8G+4.. ; h
. Brief description of the condltmns 'md WorL at sev- -

' ral plants mtexe':ted in evuthetlc orls, etc Brief sqm-

[ ¥. of ‘thé Reducm" Propeltles P
of Methan, Compt “rénd., -vol. 220, 1945, pp. 8'73—
- 825; Chem. Abs., vol. 40, 1946, p. 36
Reduct on of somemetallic
t temperatures up to 1 ,100°.. -The: ‘following' were re-
-Cu@, ZnO, C 0 H"O PbO r:05, M00,, N0, |
. foll weed ; MgQ, C‘IO, N

vauthes Gas Produ
tha e] Nafta -
2, PP- ; Fuel Al()i y

ere preparéd by 1mp -gel
ith Ni(NO:)=6 0 solutions; aryi
‘caleining 1 br. at'd °in an air;strea §
at ‘§00°:- Ca alytic’ conversions have
in an ledtric-tube reactor )
cata]vst The:optimum; conditions for the
nlet. gas rate, 1,12 liter~ “per ‘min.; Os:
'6-and, temperature -of §50° !
on the cariiér was 3:.2%; a fur-
{ther increase of Nion the carrier giving no be tter ¥ ields
-synthesis” gas. qurhbnum conditio! 1
)] '’ thermal data-have-been- calenlated and
: Wintershall-s chm alfeldt
C Feuer-

Wintershall-Schmalfe t:process;-ba!
{riable’ raw- brown. coal, -gasifies. ‘the, small’ fu
culating stream of Qvnthesrs gas charged

apox: produced by
‘nthesis-gas- manufacture with drying in suspension,
Just, is: one char-
acteristic feature. Another is hes {
2-gas stream by regenerators, which ‘are‘th
hea ted by the combustion air béing preheated -t
1,300%C.

Thrs is neceSsary: to cover the :

LITEB URE ABSTRACTS

“ the Oxo process for treating

o drying. .The combination .of :

. 361‘

705 of the theorencal ha\e been diwcovered. Estl-
mates show that a factory with a vearly capacity of
25,000 tons could werk economically, two-thirds of its

output being gasoline and the rest byproducts.

Pnzcmcrr, EB.J3. Secabs.3573a.
. PxzHEV, V. See abs. 3368.

. mary of ﬂle technrc:zl work carrred on, suci: as prepe-

ration and purification. of synthesis gas;. catalyst
ovens; catalysts; method of operation of the Process;
¢1-Cyr olefins to produce
aldehydes; coal hvdrogenatxon the Pott-Broche proc-
ess and the use of piteh; vapor-phase hydrogenation;
the D. B. D. process for dehvdr(weuann<r naphthenes;

use of propane and butane; carbonization and gasxﬁca-

.- tionj Lurgi pressure g «as;ﬂcatlon Process; | Krupp-Lurgi
rlow-tempelatme c:ubomzatxou process; brown-coal

low-tempelature c'rrbomz-ltlon by thé so- -ealled “Spille
fas” ‘Process; .coke O\EDQ hard—coal tar and brown-

‘coal tax, " L.

Tedt requrremex (s of the: w'lter-"ae 1eact n ‘and to.
. maintdin- temperatares high ‘enough: for, gasification, .

making possible high outputs and the produc&ou ofagas
An 1llustr‘1tlon ous the general ar: 139 -

ent of th pl t. »
2765. Raikes, H. . L:quxd Fuel From C
African Ind. ‘Chem rol 1949 pp' 82-8

oql South
Bl 1t1=h

ate, by a-modi
- The ‘water xeqlureme)
* gas, per day, are high'
1 Th - location of other
hqmd -fuel plants’ )
"higher than: that o'V aal Basin; "
erence to the water supply and
of the coul

2766, RALP: i
Stressed.in O'Mahoner Report
4 No 40 194( pp 38-39.

R !

N petroleum policv should he t sustain our, “domestic sup-
ply of petroleuny and in the Amencan y¥stem
of competxtue free en R
The' Nation: faces' 2-alternatives (1)
hope.the dlscovery .enough-petroleu

to satxsﬂ our future mﬂrtary ;uequrremeuts,

guarantee an ‘ddequate. do. t
the-search: for ‘new deposrts £
nited States: itself and:the
continue the present program:.
K" £ syrthetic liquid fuels.to Sup)
:tie erude supply - Government facilities can be utilized
promote research- in the manufacture o nythetic
but»wrthout permitting Governinent- coin:
The committee reco

“huge: quantm S and éan’
“far: above tlmt of reﬁni g




’ s - A - N I - - Lo - e e 363
862 BIBLIOGRAPHY RACTS -
362 = BIBLIOGRAPHY OF FISCHER-TROPSCH SYNTHESIS AND RELATED PROCESSES LITERATURE ABST

2767. Raxymier, B. [Semicoke for Gasification.]

| ‘ : : i refinery gases are dis-
703 ign Petrol. Tech- Modern processes for treating re
) Tglpli:&' ‘(;OIS.L&?Z’:;QSS' gfsféi:i-(; oé&)&&ig;nml Gas Jour., cussed. Ggs :f)ltgne? :::E?;:dé six;ega ﬁ;ox;: gcnlgflzixlrlﬁi
. . 6, , Pp. 215-246, 2
301',38’ Sz 1999, p. 32-54; Chem. Abs.,: -WL 2 ggltla :iet’h:: bepcof];pressed and used as fuel gas or used

. CH, synthesis is effective, using CO and H, over 3 NI

Gas-u. Wasserfach, vol. 80, 1937, pp. 683-691 ; British catalyst at 250° gt 270° the conversion of CO is 999,
Chem. Abs. 1937, B, p. 1153. - A Ni-Mn catalyst permits of carrying out the reacﬁo,;‘ s tals
Reviews properties of semicokes from coal and ~ af200°-204°. A comsiderable amount of CO: is formeq M 1938, p. 9446. . 17: H for the preparation of He.. The economic fundamen

brown coal, and gives the results of gasification trials. when the temperature is raised to 250°-280°. A N Gas mixture, an average composition CO, 31.7; R of getting CH, from refinery gas are discussed.

Good yields of producer gas of net calorific value 1,300 Mn-Al cataiyst at the above temperature promotes the ] €3.08; CO, 0.05; 0=.0.2; and Nz, £.97%, after Dm’;i llc é 2778a. Ray, J. N. Possible Synthetic Petrol Industry

1,400 keal./m.* were obtained, the brown coal produet simultaneous formation of CO. and CH,. Mo catalyst ; d drying was passed into a quartz tube fille - =

an . 5 5 . Indian Chem. Soe., vol. 28, 1951, pp.
being rather more reactive than coke from coal. Brown . DPromotes CH, formation at 350°—400°: this reaction- 3‘1’& a catalyst, then into a graduated receiver 90{’18‘3 ;g_f-,’;‘?“igﬁggﬂlig_, 1951, B. I, p. 1052
coal semicoke also can be used vid water.gas as a slows down and a considerable amount of CO; is pro-§ with ice, on to a charcoal scrubber, and then in % a 953 ded from a survey of the suitability of
source of H: for hydrogenation-purposes or of Fischer-  duced when the above temperature is exceeded. Addi. gasometer. A portion of the gas was withdrawn .,6? It is conclude £ Indin that the production of syn-
Tropsch synthesis gas. ) tion of ALO: has almost no effect on the yield of varioug' the analysis. The quartz tube was kept at 165 :—2..11 . the coal resources ?)al would not be an entirely uneco-
2768. . [Utilization of Low-Temperature Coke - ° Products. The operations are deseribed jn detail, a Ni-Al, Co-Al, and Co-Si catalysts were used in the - thetic fuels from e
From Brown Coal and Bituminous Coal.] Gas- u, = aun2lytical data are tabulated. -

powdered and granular: forms, The Ni-Al catalyst nomical process. .

. o i . - of the

Wasserfach, vol, 18, 1943, ‘pp. 437—444; Buitish = 2773, Rarororr, X. B., axD LaNG, A.  [Genesis of Cata, reduced in the H. atmosphere at 350° yxelde;li 1‘3101 ?655— . 2778 ,I*Al'c.‘“"nnvmﬁilijef ‘b [Dgf.‘e’é‘;ﬁi’e“j"t Ztsehr,

Chem, Abs., 1943, B. I, p. 270; Chem, Abs., vol. 37, Iyst Skeletons.] Jour. Appl. Chem. (U. S. §, R, m? (of gas) of hydrocarbon under the optim talyst Curie Point for Nic -g 477 - Chem. Abs. vol

- 1943, p. 5848, . ' vol. 11, 1988, pp. 1056-1062 (in French, p. 1063) tions: vol. \'el%Cif-" 1;56 ;‘\,tHl‘o;'n E?%q%g‘éliegged 33175' gél yfégé,vslélg-’i 1931, pp. 4184 ' C
; N 5 s . Forei 3 hnol., . T, ) ced with H: in the : atm. at 220°, 3 o . A . 3 L . .

shaAé)é]‘lviecg,t fon to synthesis gas productxon‘ Is fore : Ghlc;nlflj—ibféiti%ll. 3?3?‘319%‘3 p,v-ﬂ_l;j‘_’ 1939, pp. ,13‘2(_‘3 ::_d;er .’ (of gas) hydrocarbon at 200° and ‘éOl'X‘flgﬁlt;y_ In the Curie point of a Ni wire under tension a{,?:exel;
Rawxpron, H. C. See abs. 1505, © 1. Properties of catalyst skeletons, which were obtained of 83. 'The Co-S8i catalyst; reduced as the Co-Al ¢ ~ ment.with the Heisenberg theory of ferromagnetis:

2769. RaxpaLy, M., AND GERaRD,: F. W. Synthesis of

by the treatment of alloy (Ni—Co—Al or Ni-Al) with an
" Methane From Carbon Dioxide and Hydrogen. Ind.

alkalj. to remove most of Al, were investigated. The
Eng. Chem., vol. 20, 1928, pp. 1335-1340;, Chem. Abs., eatalyst skeletons are more stable against poisoning

. 3 (of gas) hydrocarbon at ! i etween the curves of
B e etoctis af 50, _All tha :fuy)ove ata are e e aeinat semperaturt coefllent of esist-

for the catalysts in the granular form; the yi and against extension, and thérealso is similarity
1. 23, 1929, p. 814 with S-containing organie compounds than' the pr ﬂvi‘;arocarbon using powdered catalysts was some- \t:'riltcl(\a the Eur\'e obtained between temperature and -
vol. 29, p. 814, vith S-cont: : : e A : . ‘ : : i ce.

o 299 P . N 5 -~ cipitated catalysts (oxides). The hydrogenation of What lower. . . o " .- specific heat for a ferromagnetic substan
Equilibrium for the renction CO:+-4H:=CH, 4250 | . caprrlene, octyl alcohol, cyélopentanone an 2776. Ras\usox, A. [Production of High-Purity Oxy: RayET, R. Sec abs. 1647, .

-was determined by the dynamic method at atmos- . xylenol in a current of H. at 1900_‘19,-9 disclosed th en and Tts Uses in Chemical Industry.]’ Tek. Tid., : :
' pheric pressure and at temperatures 822°-392.5°, The = o disclosed that, 8

¢ == 1=0 - Briti i ' RaYNOR, G. V. Sce abs. 1517,
catalysts used were supported Ni catalysts, both un- the Ni-Co-Al catalyst skeleton is a very active hydro- : vol. 78, 1948, pp. 155-159; Brmshv Abs, 1945, B, L, p. " Reap, A. A. See abs. 88, 89. - - ,
promoted and promoted by ceria.’ Space velocities ' SeDation catalyst. - The dehydrogenation  of cyelo: 390. s y for the ‘REanT, R. . See abs. 62. Lo I

* -12 were used. Equilibrium was approached from:  LeXalle and methyleyclohexane over the above catalyst Modern German and American processes for ).

s N proceeded very effectively.at 180°—200° anufacture of Q. by fractionation of l.iquid air._ﬂrfz
‘2?]}1;_5.1%%: 0%“;;‘,’,‘3{%“5 f‘?;eref‘:fs‘;g“’ %ﬁzcg.%x;{e;%?f‘s. --or ‘without it. The best -products we’re obtained at !dnescribed. The Linde-Frinkl plant, using a Friinkl
equaﬁon that fits th e c;z'xta for this réaction is AFe= — - 240°-260° but the reaction, in this case, was acco - eorrugated Al -heat exchanger, prow:des 0= of ?S%
35,003+12 S:S TInT—0.00415T°—0 000000055‘;_3‘1 g1  Panied by a decomposition reaction. At temperatur purity at a cost of 0.6%4 kw.-r. per m.’; the ,Amer.x_can 3 - s
This _equation. gives AR & =88.401 cal. and aps.. ..Aabove 260° (280°-320°), the surface.of the catalyst 7§ ‘plant using a-Collins tubular heat exchanger, provides.. .. “Heat, vol- 82, No. 3, 1087, pp. 56-60; Chem, Abs.,

_‘_qu 339 cal.  An obAs::;r d deposition of C Qurin - was gradually covered with a C film and the catalyst &8 0, of 99.5% purity-at a cost of 0.5 kw.-hr. per m." The vol. 32, 1938, D. 6027. N o
ma= = =0,999 cal. served dep coumine - completely lost its activitr. The catalvst otumet be ", main outlet for this cheap O, is in the manufacture of few dealing mainly with coal as & chemical raw
soue of the experiments is accounted for by assuming ---reactivated in the usual‘manner. The loss of activity : synthetie Tuel gases. Water gas is made from lignite, - B it ' i
- vreaction is thermodynamically possible under experi-- . & . 0S8 of activi synthetie fuel gases. Wi .

Reper, R. See abs. 1038,.1039, 2686. N
2780..Reep, F. H. Chemical Aspects of Coal Utiliza-
tion. Tniv. Ilinois Eng. Exp. Sta., §hpr§_Conrse
‘in-Coal Utilization, Cire. 81, 1937, pp. 159-175; Coal-

w1 o ' for liguid fuels. Discusses
ta i Frinewn /Is explained by the recrystallation of the crystal la team, and-O: in a Winkler genexator or from-coke - material 1:131(1 glfogss%‘;f'ceprfgdubglg liguid' fuels fromi ...,
-mental. conditions prevailing. - irnthesis. | Li¢e Of the catalyst skeleton at high temperatur breeze in & Thyssen-Galoesy generator, The. Amer- : 3 Zeneral methe ization . or -destractive distillation, °
2770, RANDAIL, ' M., AND ‘MOEAMMAD, /A, Synthesis .Therefore, the isomerization reaction in the presencss) can Hydrocol process utilizes O: for the partial com- . -coal: (1) Carbon ton through destructive hydrogen:
- and: Free Energy of Methane. ~'Ind. Eng. Ghem, " ‘gf the catalyst skeleton woild 1iot proceed to a greatsy bustion of natural gas to yield liquid petrolenm fuels.™  (2) direct liquefac n) (3)""; nthesis from the prod-
1\;013,3231,,1929, DD, 1048-1052 ; Chem. Abs., vol. 24, 1930, _extent because: (1) The catalyst rapidly loses its a- + 1The use of Q: also is being considered for the under- ation (Bergius process), .

‘ ! ; 0 f coal-and coke gasification-(Fischer process):
] ‘ : : tivity at 270°-280° and (2) ‘at this thes ification of coal. uets o ;
- Bquilibrium in the formation of CH, from graphite (2) this temperature ground gasification

;, i B S X t pres-
‘main ion i it X s drogenation of coal seems to be preferred a <
nain reaction is the decomposition reaction. Thus;s : Need. Collier's Hy i : i O and H.. Itis
ﬁf% % and int~ thevre{'%x:‘)i% rleg)gtign \;5}115 detter;nh;ed at’ ihe catalyst skeletons prepal;edl fromr NiE(go—Al and 27;‘70'\-11“;‘:0;19?5' ‘L l?m :All t,hevG'a‘s e I\e‘e o g’;g %‘;%{,gﬁ;Etlhs:?ecloifrgggisﬁ gg(!i]u(c’tion will be un-- -
gh temperatures, 24°-1,237° - The ecatalyst was - = Ni-Al alloys are simila i ' ata g M RN o Lo s 3 of motor -
reduced N with ceria as a. promoter. The fres epergy - ’ o ogime precipitated catalys arch, Inc., for dertaken” in the United States until the cost

+ A . Py R it by Hydre Rese; h

c . - (oxides)’ in respect to hydrogenation, dehydrogen Pilot plant, built by Hydrocarbon val gas- by the trolenm approaches the -cost of making' . -
;1;;11 tl;ezi::ers‘a}i%xo;lhgf‘%]H‘;ecsa}%pggéegr%ﬁxﬂ ﬁgeiﬁgpreercl; . tion,land ig)mteréz%tiog reactions, but th(’e first cataly‘sj ) %gcgggg‘%t;gghoﬁr fgglflﬁ,qulgﬁr;?e?so fss:mées‘sfuny ) g:éi §f,‘;f§ ]?; synthetic l1:‘111)enns. S
; i . . are less affected by S-containi reani - Ay P inst : ) s  Fels. - i 5
measurements of. Randall and. Gerard (abs. 2769), e Th WINE orghmic compoun p Synthetic Liguid Fuels.. Opinion and -

- " 3 ) that a §15,000,000 commercial plant is to be constructed * 00" ) hetic Liqt ; i,
AF%a02= 11573 cal. and AH%um,=. 16,963 cal, A~ .. theéirstégg?%m:b I B.'i, AND F?OLGZHINTSE"A; L. 8y this year ’at:Carthage, East Texas. . This, plant’ ywhen .- Comment, University of Illinois Bureau of Bconomic- .
Fo=' -2143431111  TInf  —-0.00817°+0.00000087° ~ T ayiocbons From Carbon Oxide .

111 5,000 bbl. of 80-octane gasoling, © . Siness' ch, May 1948; Mines Mag., Col- "~ *. -’
5660 b of Disse ol and 200,000 b of crude alca. rador oL, 36, September 1945, bp. 35.%5, 4, 86;
hols per day, The plant will consume 65,000,000 Tt of . Yol 3% e

Hydrogen Over Alloyed Catalysts. I, Sce abs,
-1 2774, Raporort, 1. B, Bryvoov; A. P., ‘SHE\'YAK&V

* " —515917. " Compares and discusses Tesults of Gther
workers' at' different temperatures, . ' -

October 1948, pp. 23, 24." ) . :

’ » ; osition G N eu. it. : oihe process 28 - jew covering dev in_the United States '

-2771. RANpary, M., AXD SHIFFLEE, V. H. Deposition L., anp anrguz, E.. [Gasoline Synthesis . Frox § Bus and 40,000,000 cu. ft. of O: per day. -T] ¢ - Review covering developments in the )

©gf Darbon fn the’ Jeaction Befween Carbon Dioxide garbon Monox:de_ o eydrogen at Atmospheri R ; dey};zloped obl}ams tfh?}On ?geHssnl:'y bs’lsxvxl'];}f;ls gflsniantua? ' with some consideration of the plant requirements in
~and Hydrogen. Ind. Eng. Chem., vol.-21, 1929, p. ] ressure. L] Khim.. Tverdoge Topliva, vol. 6, 1935520 Tight proportions, o :2H:. by CH,, 1 -

: i ishi thetic fuels industry. Also presents
"941; Chem. Abs., vol. 24, 1930, p.°333. - - D 221-285; Chem. Zentralb., 1936, II, p. 8967; Chem bt 288, with Q.. The O: for the process'is produced, it és . ce:gb;zpanigt °i:.syn € f ugtiy. o P

New - equation: CO.(g) +-2H:0(g) =C(graphitic) + " Abs,, vol. 29, 1085, p. 7617 . ff: said, for $0.05 per 1,000 cu. ft;, this loiw cgs:‘})efxlx.xt)gm@%h g o hoen. . M. axy sz, A, Hydrogen ana
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‘presented by Randall and Gerard (abs. 2769) although = - MR~CL, Ni~Th-Hg, Go-Th, and Co—Mn, the most activs ] ey et oratiag the compressors and ofher 5 No. 10, 1048, ph. 1011.4016; Beiral. Fng, vo, 20, |
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a'cR::Si C. 8. Sée abs: 256 : _ o0 its activity, -The reaction temperature fs. very impor; . ’;ﬁ&? gasoline will compete with that produced from . zg%, ii»ﬁl;{% 1;.)&’1194;8?1;)-?\ 3.5, 7.9, 11; Cher, Abs.

540, 8. C. 5. See abs. 2564 - .- . Tt Sy b Tona Detroleum, - P 41 'No. PP, 8, 5,7, 8, : _

. Rarororr, I B. [Synthetic' Motor Fuel From . .. oy to the life of the catalyst. A high terperstun ’

H .

: ax : ‘ o et of : 142, 1948, p. 9097. . . D A
. B A " - ylelds less solid hydrocarbons, which are deposited 0 2178, Ravizza; G.- [Refinery Gas as a Source of Meth- o YOL =2, 194 P . Onlifornia’ a1 Gas- .
T .- Carbon Monoxide and Water.] - Paliva, vol, 31, 1951, . ‘the catalyst. Do po TI1° regno naz. metano, vol. 2, 1841, ‘' - Paper presented before the California Natur: as- . .
. Dp. 828-337; Chém. Abs,,-vol. 46,1952, p. 11,682, 221095 OB 56 fone best, temperature is that at whi ine.) Atti III° convegno naz. m = L

; el ) : 948. Reviews status of .
The presen oun Dp. 301-305 ; Chem, Zentralb., 1942, II, p. 1988 ; Chem. oline Association, August 5, 1! L
- -Review-of synthesis of motor fuel from CO and - oOf NH, in the reaction gas igcreas:: fxff?}’éﬂi%’?gds Abs,, vol.0 gs, 1944, p. 3460. B : the hnymdxmrocrarbon-steam prot%ess f:;e? g;}l?:rti‘::ruigiuni: o
-H:0, including reaction temperatures, pressures, and lne, particularly with catalysts precipitated on fullers;s ! Dependent upon raw material used and the methods and es of H. and 10 elf ﬁi‘ocarhons and steam. |
of Drodnsts formeqs PhYSical properties and andlysis _earth. Asbestos carrier yields the best catalysts. - L. refining, refinery gases have a variable composi- . poses, from natural gas, light hy tion of the process to |
of products formed.” R " refs. Con T : . “fHon but & t resaominunny of CH, and contain no  Gives an account of the applica 0;1 - materials, the
hydrocarbons with more than 6 G atoms, Cracked" tt;gtgigiiio%;xﬁgon ﬂg: ;ﬂ%ﬁsﬁﬁfﬁ‘} Sien-parity B, and
Seus i i any unsaturated hydro- 8, 515 0L INH,, L )
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the Cutie Bolnts. - Joan. Trow Scear Tost. (London).  panies adsomtion of 1’;;(()1 rggai I)fgg;n O}Is‘llsggép:rropsén pot been changed since 1938 except for an improved ' eration: -Gas-Recycle Operation. TU.:S. Naval Tech, = -

drying apparatus;, which not only dried the filter cake . ‘)Mission in E 4 Rept. 24845, 1045, 23-27: PB
put shaped the c;xtalyst with' a minimum of abrasion gé‘%;r %103,?%)&3 2&{ t 8-!0 1945, pp T
oss. iri handling. It consisted of'a drum, the outside. ° 2 ORLy oY e

\ f A : . g 7 In connection with the {ntrodiction of mediumipres-
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d ' exit” gas ‘was .obtained; theréfore, since’

| ow-pres- Medfim : - ! in. . > i consumption- averages nearly 2. N
: te. X : . . 200.- v onvert the CO remaining from
: < - h :

_Advance Copy, No. 6,‘1930, 22 pp. ;;Chem. Abs., vol. - .development work performed by the several Xi};ﬂi ZG

.. 24, 1930, p. 5695 - i i
o ? . . L T . tions : interested ‘in- the Fischer-Tropsch ions
. ,;mf;’:gv‘ffeél‘lenc[magnetometer and 2 high-frequency . the Synol process;. synthesis: of hoig;?netl)gitqftl‘om;
“points fometers suitable for detecting iransformation ' ‘WaXes; isosynthesis; isobutanol synthesis; . loy ksiing
: ”gave’ cllgaf'tigld‘?e;etiﬂ‘g;yogeiﬁ“‘ﬁd.' ‘These.instryments .. Sure MeOH synthesis; and the Oxo synthesis. g ot
& y the ‘A. point and cementite . . 2787; : osis : RN
chang 9 ° - S ! R8T ~ . _Synthesis ‘of
observed lilotththgttgxg‘ eraturs G grregularities were . jeals From Carbon Monoxilgg ?’&gag] Rl
S p At the temperatute of the pewrlitic change. . tion and Production of - Commereiat Fiansd
0 of'cafelffn’l ﬁvﬁé\iﬁésf”éﬁfﬁh?g{E?&me? lfegcgis;);los k -;I?Irop,sch Plants. in' Germany. . U s'~c §av£15§2:;':
B e £ 0 el - ..acta, vol. 3, 20, » Mission' i v o ,Sjl-;'— S 4 T
E PDT»138'1:**f’ ‘Chem. Abs., Vol. 14,:1920,p, 1302 - 7 PB 22,8411]]‘; ggf\}’pﬁege% Kl o 1945, pp. 11-15; -

- D;§lrzbylmn of- law~ptess;;r§'"and medium-préssure capaéily among Figcﬂér:Trabéch fialaﬁts :
- A - ‘GermanFis_éher-Tro;ischj’plénté R o
- -(Based on actual production (Or 1942)

[ 1,000 tons.per mo. ave, md. prod.

" Wakand [,
“kogasin

* Oberhausen; Holten, ‘Rubr..
Castrop-Rauxel, Ruhr. ..
Moers-Meerbeck,: Ruh
Wanne-Eickel,’ Ruh
Dortmund, Rubr__.
Rubhlapd, Saxony:.

recyele and- staging— I/ 1
plete unit' inéluding” gas’ generator—900- 5 withi-Tose
product. . According to-I.. G: :Farbenindustrie: (basis, . . operition - )
180,000. tons/¥r.), for. esis a Y 1d "Lurgi. - pite ‘of the geneéral im-
recovery "of  products : . “provement. in’ thé operation; the olefin ¢ontent
; : ho -, products was’ still ;too low and- finally ]
s'recycle in. thy
The olefin content
i ‘about, 70%;,: th

154608
X

s it
B Y- PR

in . ordi
ich

; ,'o:lhe ; :
- ypraduets ;- Salé valie
not sold’ pL..per. kg, é s
. gas."Thus jinthe firs

,Ruhrehen - 8, 058 - : : - ! 1:may be. reached’ as-before.in’2 .
Viktor.... 44714 18 167 {7 305 e 3 2, 3, 308, 5501 25 Al ; . : ace velocity’ with' a;corresponding  decrease. h i
o f ses | o astsn aEea A 5 152 o 5200 | 88 Prim necoi % ‘Qisturbant tie. operation Ir pai '
0eSCh . zandous Sian : 2 500 : " 186 “Primary- gns : urbané : . 1 in ‘th
Brabag.c..;..22 DRERCY L 4 e F Ry Rt B 1 it 12140410 |27 ! 1 3 S : ed gas. composition ; higher:-olefin’ concentration in
e AN 415 - 7 T8 o 42,141, 5361 30. : ol 2, 1481 ex m o~ products.  In- general-the application. of recyele
2. 6rn.082 - the boiling point -of the product toward light

Wintesshall, S A N ] H R ™ 23120 20,677,082 ) 28, § ¥

vl S oB . 7 L A . - 1,989 ton 3 ;

g s i ] o o 55 iyt s 2 ) : er:ton .brl $,:.but. this; m rrected: by raising. the
- ’ er m.? gas 2; o ; 0N e SRR

rom’ ( *Monoxide..and - Hydrog
" jon  of ' Hydrocarbons: .o otiv ;
“U. S. Naval Tech. Mission-in-Europe Rept. 248-45,
943; pp. 81-34; PB 22, 841; TOM Reel 200, - -~ '
Process - used: for recovery .of -the -gasol fraction

nd Chemi:
Ad

. License fee to Ruhrchiemic was 1% o
‘~value of the products or 1,433,454 RM

ryr. or.2.85

e -’I;opéghj i)r;)d};ct w§1e'"

o, Gase 6.6 pf.'per kg - 2788, . Symthesisoi Co ; i Erocess oxe ; C
PPt otk . : 8, —— . Syunthesis '0f Hydrocarbon ysts BT e - fromi the products of the Fischer-Tropsch synthesis by
‘Gasoline 25.7-315 pf. per kg - cals From Carbon a\fdhbxidey‘an'd Hydrosgen. “§ Charcoal purlfeation- meané’of’lzxcfivdted G 1is described’ Wilt)hjrefzrence,té A

ingram. :In operation,.at least 4 adsorbers-are're-
uired, each chamber being used successively for -ad-
-sorption;- drying, and-cooling.: The desorption after.
adsorption~is' performed’. with steam..;The C, use

s

..+ Diesel.oil 23.0-27.0 pf per kg.
‘-Paraffin gatsch 20.5-25.0 pf. per'k;
- Special - waxes §6.0-92.0 pf. per K,

Cand. Preparation- of *Cobalt Catalyst, U .
24845, ’

T
‘Less- credit for

7 Mech. Mission in Euraope Rept;
18; BB 22,841; TOM Reel 208;"
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Development of the Synol process by I G

known 'as Supersorbon iz made from peat and ac-
tivated by aZnCl-steam treatinent. - The Lurgi Co.
has developed a new C known as SK, which is activated
with XS and is said to have about 2 times the capacity
- for low- boxling hydrocarbons as Supersorbon. ;

2792 ~. Synthesis of Hydrocarbons and Chemi-
-cals  From Carbon Monoxide .and' Hydrogeh, - De-
velopment  'Work on -the Fischer-Tropsch Process.. .
U.-S. Naval Tech. Mission in Europe Rept. 248-45
1945, pp. 35-69; PB 22, 841; TOM Reel 200, -

Development work of* ‘Lurgi;,’ Kaiser-Wilhelm' Inst1~
" tute, Rheinpreussen, Ruhrchemie, Brabag, and I G.
Farbenindustrie - on. - the Fxscher-Tropsch process.
Major attention was ‘applied to the development of the
Fe catalyst.: Lurgi proposed. 2 types of Fe catalysts:
One precipitated on Si.and operated at-low tempe
. ature, 230°, ‘designed to give a maximum of high-ho
_‘ing-point product through polymerization; the second
1made from Lautmasse, a heap product . of thé man;
* facture of Al from bauxi impregnated with Cu and
designed for ‘the _production -of gasoline and olefins. . - the laboratories of the Kaiser Wilhelm Instltute isa
Both operated with gas recycle; the product distribu- . . 'variation of the MeOH. or the isobutyl synt]
tion of each was, respectively; gasoline 20 . and T1%, . [ Operates at témperatures above those: used . in IeOH
- Kogasin 20 and 20%, soft wax. 15 and: 9%, hard wax.-
7 45 and % ; the respective olefin- content of the gas
‘line was 60 and 5% and of the Kogasin 45 and 80%. -
"Kaiser Wilhelm Institute placed the research emphasis :
-ont‘the study 'of: carbide formation in .& precipitatéd Fe
eatalyst.- Rheinpreussen likewise,-and also on a. cata.
lyst based ‘on’ Luxmisse with- 0.15-5.0% K.CO:. and:
0.0-3.0 Ca, which’ operated-for ‘yr, ‘and still gave
83%, conversion at a spnce ‘veloeity of ‘80
liguid-produ f.

Farben

the dlrect synthesis of higher.alcohols from CO and
‘over a sintered Fe catalyst specially reduced by dry,
‘pure H. at about. 450° over a yeriod of
medium pressure.. The synthesis operati
formed at about 25 .atm. and a témperature of 1gg

. By raising the temperature, the same .cg

* octane number... With higher pressure, Fe carb,
formation  is considerable. The produéts consxst;(m

‘for making lubricating oils and detergents. - Methg

2794. ' Synthesis of Hydrocarbons and
icals From Carbon Monoxide and Hydrogen Cil:;n
synthesis. . U. 8. Naval Tech, Mission - m E
Roc‘a)pt. 48—4:), 1945

n. of COat -about 550°;
Ul pressures. - The 1 wer

.-sure; at-1,000 atm. the 1sosyuthes:s ‘may be’ carried out

The kinetics' of th is aSsumed to be as fol.
from-CO and H; (2)

- and-immediate” react

1 : 2T 7 ' Of e, or.form:
rabag. al 0 developed Fe cutalyst of the pre i ¢ m” MeOH " through - -ad ation of
carrier type with ewmphasis.on ‘wax. and; olefin’ produc--. i pressure the- e ceeds
; . Parbehinflusty as’ follow: CH;OH+CO+_
nd Sintered. Fe' (WK17) catalyst of Centalyst .
7. the effécts of the redietion temperature; space veloclty, : } alyst suc 1:0.
. and- synthesis. temperature on its productive: capacity.:’ { ies ¢ Dou
‘Dati_of comparative:tests of' each of. the above icata~ " --does not: give yields-compary
‘are presented Reasonably -"ood Al i only 100 gm.

peration and: 3. tyDés "of. op . “poisoning:s
((1) Oel Krexsl‘mf the use id synthe is b

X ternal. coole
:.olefins and o 'ygennted roducts i
liquid phase,’

is ‘given concernmg improve—

eactor - designs, particularly. - the. Krupp. R H60r 40 1. par Tla? Za?u“t thnO—Ced is

rofen at Wanne-Eickel, the Turgi medium- Compafed With-th ‘Ie népHera urﬁ i the

‘ pressure reac the X. G.” Farbemndustr hut atalys *olu;ne s 1o e e ain

the ame catalyst and l(l)k :

tmctlon about 56

Synthésis of H. rocarbons and. Chem1 :
F.om‘Carbon Monoxide: and Hydr
Synol Process.’ . Naval Tech, :Mission'in Eurd

D0, 72.92; PB hesls, ‘which-increases. the- ¥

.BuOH and utilizes:one of the- bvproducts is the reac

industrie is reported in detail. The Drocess invohe_‘8

50 hr. gy,
on' is 3

will produce a gasoline of 40—60% oléfins with tc?%

most wholly of straight-chain terminal alcohols, useful

“of separatmg the products are discussed at some lenwthq

Svnthesxs ot low- bo ng 1soparaﬁins, as dxscovered in a
- Cu-Cr-Ba oxides at 175°-185°.
‘drogenatxon are separated by fractxona
. synthesis; although MeOH is believed ‘to be an intep. |
mec_imte jo duct The - upper temperature range ig -
temperature limit is a function of the operating preg. .

at -100 N at 100" atm a; minimum. of "450° -is required,:

butylene Ppossibly .

proceeds .
HaOCH:-I—H»O The .~
bette: combmed Wwith a"de-

£ A

€OH aie obtained for éach part. of isobutanok. ; -
gsher aleohols and- ketones make up about 15%
‘An Important: part; of the:

ive 2 mol. of isoBUOH. ‘A detailed list of the com:
ounds econtained in the product is given to illustrate’
e complexity of the composition. . Separation of the

. Synthesis of Hydrocarbons and Chem-
icals: From Carbon Monoxide and. Hydrogen., Low-

PB 22,841; TOM Reel 200.

ad been carried out on a laboratory scale and a pilot

“plant had been built. ‘The process is as follows: A
olution of Na metal in MeOH, 5.8 gm. in'100 gm., is -
“charged to an autoclave and a pressure of 30 atm set
.up by feeding CO. :The. temperature is maintained at- "
©80° - ‘The crude product, a ‘mixture".of -MeOH and’:
mGOOH is separated from the catalyst salts by dis-:

5!

The products of by

2797, - Syx s of Hydrocarbon§ and Chem-" "
icals From Carhon Monoxide and. H}drogen The .

‘Ox0 Synthesx U S Naval Tech, stsx)o)n in. Europe

-0x0- synthest isa process for he prod\xc on. of al

: cohols by the action’ of olefins’ withi:1 mol. ‘each’of CO.
nd H: and subsequent hydrogenation of the resulting .
de.

The process was, deyeloped:by. Ruhlcl_lemz

. Farbenindustrie

‘jected to’ the Oxo reactlon and fhe products en.

‘and analyzed \o

‘thesis are known to'be substantially terminal oleﬁns,

‘yet it ‘was found: that some of the produects-could-hav

‘been founed only ‘if a double bond shift 1 lmd preceded -
£ th

hé compounds charged to th

q
tion of 3%, by weight of the olefins, It does nOt conl

i Mg0, because this, encoura"es condensatwn of the alde

£2% Tedctants at the end of the’ operation by filtration and

‘Teturned, for further use.” In a  modification of’ th
process, ‘Co acetate

e feed to give: d. concentration of
This mixture is charged . to"'th

in ‘solution inte -th
0.02-0.05% of

actor where it passes over a solid Co. ‘catalyst bed (Co v
finally freed-from ‘the:Coin a-. ::

on. pumice) and is

roducts from the synthesxs is by frachonal dlStlHa- -

Pressure - Methanol Synthesis. T.. 8. 'Naval Tech,
Mission in Burope Rept. 24845, 1945 pp 109—-113,

This Synthesis of MeOH is carned outr at 30 atm -

;compared with usual operation at 250-atm. The work., - branching.

. Techmcal MisSion-in Eurcpe Rept. 248-45, PB 22,841,
-It;covers the Fischer-Tropsch process, the Synol proc-
-, ess, synthesis of high melting point waxes, isosynthe-
sxs, isobutanol synthesis, low pressure MeOH synthe—
. sxs, nnd the Ozo synthesis: .. .

- 2799 REeID, J ‘B. Recovely of Byproducts in ngh-

" 'drocarbon ‘synthesis. The" various reactlons by wlnch

contaeted with futty ‘acids in’
. an autoclave to yield the Co salt, and this is introduced®
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~ing reduced w1th H. and deposxted on the pumice This
‘reactor is purged of Co after several months by forming’
. the carbonyl, which is again dissolved in oil and re-

turned to the feed. The operating conditions for both

“the bateh and:the contimious processes and the frac-

tionation of the products are described.  ‘The over-all’

-cost of the final product is'given as 0.60-0.65 RM per -

kg. of alcohol. . Further development. of the process
probably will:be toward continuous operation and bet-
ter control of the synthesis, particularly. the suppres-

.~_sion or close control of the double bond shift to givé

clearly defined a~subst1tuted alcolxols of predetermmed‘ a

2798, Synthesw oﬂ Hydrocarbons and Chem-
cicals From Carbon Monozide and Hydrogen. BIOS o
“'Mise, Report 60,1947, 128 pp.; PB 22,841, :

- This reportis'a reprodnctxon of United: States Vaval L

. See ubs 1469.

British Coal Utilisation ' Re-
. search Assoc Ionthly Bull wl 9 No. 8 1940, pp
] 225-234.: '

_Review thh 46 refs, Reformntxon of coke -oven gas .
1s directed punclpally to producm" mixtures: for hy.

. .~Temperature Coking.

CHl can be converted ale.

. =C:2 aL
(2) CH.4-H:0 vnpol) CO+3H ,49 5 keal:
(3) CH,+C0:=2C

All tlxe 1eactlons requlre tem emtmes of
1,200° C;

“reformition processes ba
and directed puncxpall\'
H.

The magnetocatulytlc e

s of \Ni-Fe catalysts” on the’ decomposltlon an
hydrogendtion . 6f- CO -are. of interest. in connection

with the change in catalytic’ actmty above.the Curi
point’ tempelatule The change in actn ity thut oecursr

2801.. REINDERS, [Composmo
: Lower Temp atures] ' Ztsch

“tion of lsobntyron (alisopropyl ketone) mth CH:0.to -

Special smaller reactor filled with' plain punnce by be.



130, 2527, pp. 405-414; Chem. Abs,, vol. 22, 1938, o
p. 860. - . I :

Mathematical treatment of the various ‘equilibria
.among the components of svater. gas is given with a

discussion of the Fischer synthesis of hydrocarbons
from CO and H: and a probable_ explanation, of the )

Tformation of CH,. ‘ .
© REINHarD, O. See abs, 3245, .
Rexxov, N See abs. 65.

2802. Rars, T. [Theoretical and Experimental Con-
-tributions to the Study of Fluid Catalyst Systems.] - .
Bull. assoc. frane, techniciens pétrole, No.- 76, 1949,

. 'Pp. 8~44; V.0, P. Co. Lib. Bull, Oct. 5, 1949.’

This article is composed of 3 parts. “The 1st part

.discusses the theory of fluid catalysis ‘and reviews the

‘work of other investigators.. Semiempirical formiulas " " of the proper proportion of reactants to be. introduceq

-are introduced for making ‘the following ealeulations:
(@)’ The length of time the particles are ina reactor;

(d) the loss of charge ;" (¢), the distinction between - imental work-was conducted to determine the possi- -

" ageregative ‘and. particulate fluidization; (d)- the ini-

‘ .- tial expansion of the solid ‘particle bed; (e) the ef- -

. ficacy of.- fluidization ; (f) the loss of charge in the

" case of horizontal or ‘vertical. flow of. the - dispersed

suspensions,  The 2d-part deseribes ‘a new experimen-
. tal .method. for’ directly controlling the behavior of
J-dispersed catalyst suspensions. ‘The 3d part is devoted
- : to new theoretical ‘conceptions of fluidized systems.
: REISEMANY, B. - See abs. 137, ' -
2803, REISINGER, —. ‘Report on the Synol-
- LOM Reel 134, Rept. 283, May 2, 1941, 19
In ‘the examinati
- the. fused Fe cataly
the "best

Synthesis,’

ay = o -

on of . catalysts for the “Feacti

t WKI1T7, Leuna NH; catalyst, gave:

‘be sults; the ‘Oxo fraction, 2302 “of"
imary :.products, con ained. 25-3 . :

“alcohols. . Fe precipitation: catalysts: with promoter:

were- . The most active of' these was the Fe-Al

type, ‘which, with a specific ‘total yield of S:

N m5 gave 4 -alcohol - by weight, - in-'the ' Oxo

-+ fraetion, . Also worthy.of.ng are the catalysts Fe-Mn .

.« *and. Fe-Ni. . The Amount of ‘profoter” element shout

not -exceed 1-3%-for -the -best vesults. - EXxperiment;

on-the infltence 'of temperat .

. »synthesls:s_howeq that

can-be obtained “at -lo

with low gas conversions; 40

cal natures

determi

i 8 T sti
tually no.alechols were,
¥ product, th ‘
et iy corresponding  amounts’ of ‘al-
¥ .deacidification of the ‘products before the
n starts, the aleohol co
° retained. .
n. the” composition  of products -
ethods. By heating. the high-melting: paraffins, 84°
varni coatings.-of got

. REITLING ‘[Incrensing ‘the Efficiency. of
atalysts for: Gas ‘Reactions.]  Cheri. “ Ing.-Tech

Foli 24,1952, ‘pp. 1-2; Chem. - AbS.,- vol. 46, 1955,

‘Catalysts.are prepared-b dept g poywdered ac-
ve catalytic materials: on catalyst carrier by ‘means
! Preparation of. an Fe:0; catalyst

and data-are presented foi |
'+ Chlorination of ‘CH, a C.H,
“Cs C r - 2C:Hs4-3H,
ation of:CO.
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.- mixtures . of light. hydrocdrbons, steim -and/or-"CO;

o ¢
;. proached actual practice,. Pil

ht. enriching of the gases. to’ 3,000, 3,600

2804." Rerryerer, R. E., .Atwooo, K., BENNELT, H, A,
' AND BaveH, H. M, - Production ‘of Synthesis Gag by
» Reacting Light Hydrocarbons With Steam and Cap.

bon Dioxide. Ind. Eng. Chem., vol. 40, 1948, pp, 620 .

626; Chem. AbS,, vol. 42, 1948, p. 4328, )

Study was made-by the Girdler Corp. to establigh
the optimum conditions for the produection of Synthesig
gas mixtures for the Fischer-Tropsch reaction, havip;

* & ratio of H.:CO capable of being varied between 5

difficulties brought about by the deposition of C, p

- reactant, . This study involved consider

-equilib; when light: hydrocarbons are.

reacted with

¢ tions necessary to ptevent C deposition. Caleulation-
intothe furnace for the production of the desired ratio®
:was included.- Following this, laboratory-scale exper.
. bility of approaching the conditions predicted.  Final}
‘the ‘work was eXpanded to. pilot-plant seale as a su
cessful result of ‘hich' a plant.is being construete

to facilitate the. selection ¢f conditio

and reaction’

“to produce a synthesis. gas ‘having'a de range o
compositions. : .. Laboratory” ‘experimental- ‘data - gy
i which.demonstrate th.

onskpr‘edicted;?by’the urves-can. be’ closely ap:

2805, REMBASHEVSKIL “A.. G4 - [Euri hingof” Binary
Gas Mi; Trudy’ Leningrad: Khim.. Tekhnoi

ixtures yield less CH,
the' side redction ‘20022¢
obtained from the substitut

R £ D
To obtain the
half of the

oxidized: by-
- H,4-10,000:

W
' yield.

- lower "temperature.” The’ be catalyst’
i I;O:J(Stable,to'contacb’éonta ination). s Preé-
ed ivater ga assed through the-catalyst at:
1y si ¥-until the hea’ﬁ
1/ 'm.

with.
& final product;

250° ‘region, for the ) -
product.caused C the'yield and an increase
of-the’ veloeity. ‘was ‘ealcéulated that a

100,000 .Y/,
500, and

products are used. close to the production plant. . tor's Rept. 47, 1945, pp. 14-15. .

~ Fat Obtained From Oxidation Products of Syn-

and'3 in'the same équipment without. running ingo

.controlling the temperature and the coraposition of the
ation of the”

steam and CO: and attempted to predict the condj-

t-Bruceton for the Bureau of Mines. The paper pre-"
ents curves and formulas that have been developed. .

at the conditions and com- " -
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) . A . T e - AlGh : ch_,«An:ﬂudl Diree-
5,800 keal,/m.} ‘is commercially profitable only if the 2810. - Natural-Gas Resear A )

I ) i h { Fi % | synthesis of gaéoﬁh
‘ J.P. s. 1136. : e . Study of the Fischer-Tropseh syn
REm-:ISéx J.P. Seeab ition of Fat Acids'in a - - and other liquid fuel§ was begun in 1944 (abs. 2809')1: li]n ’ |
2806. RENNERAMP, F, [Compositi cooperation with the Federal Bq%elau Qlflr lc&izn:;.n quig. . /|
. ; i ., Vol 259,. ~ process is of Interest as s possible so e 4. |
- thetic Pm:a'ﬁ“x 2 A %fchr'zg,lﬁiﬁl‘ 1%?,3“‘1’1 ‘ff 3061; " fuels from natural gas or coal sufce Atlberta %ﬁz ggig‘; ) R
1099, Dp. 235 DAL eus. 7605. | . - " reserves of both-of these natural resources. e work |
Chein. Abs., vol. 83, 1939, p.;m : fat acids from Cs to - tbus far is concerned mainly with a studse' zﬁ ::iedly:ut: i B
- Synthetic fat contained all ef odd and even nam. .- - and early in 1940 some static tes‘tsl ‘tvedr car conﬁnn: . .
G= “'“fhél hotut eq“‘}lt‘ﬁgﬁt;tﬁsg‘»’;e (2)9!- has I No. 4.2, - the results of wh&c}; are to be correlated wi nu- |
bers oF CEOmS. & ‘ Tond ifiab ous tests now under way. | . . Lo
H i No.-231, and unsaponifiable’ ! A ST , . A s
nm"(} No’i‘l?é gillg o:slg?;ﬁ\ggfé fractionated and some of 2811. RETTENMAIER, A. [Process andd?gwi n;\g’%l;%g:cl: L
‘t)li, qn'eids isolated pure from the fractions.© = ' - . .for\(llqngipnlgetg‘ l(l}r:;?gc?ggfe Xgegog'la:!b gy
) - RN Syt TR 3 . Mett 111 Meel y 1€ ems .
B THI- om [Im}:uaaztrglétgxféh:%%ozn 1°s§41M ?;821‘9%1 .. B Wasserfach, vol. 84,1941, pp. 473-47T; Chem. Ab
A A, T o [vol 86,1942, , 5338, - .. .. .. 0o
28 (83115944 p. 3108 L S Deével t of proces ,'qfor'the‘ ol pleti agvasil?eceli :
. . s P N . T . Attt riewed. 2 new: processes n - - . |
Lo S AT O : . -of " CH, tion of lignite is revien . D S ) o
‘bﬁt?é) Iéggslgisthdles;gfl;ﬁs :1;-;0 ﬁe?ﬁ"fﬂ;‘%’fack, and " developed for the gasification of bituminous eoals by R
abo H:.

3 ing pri ink, ©-  medr X 1 using pulverized ceal and the
‘utilization of thé lampblack for making printer's ink, me:ins of O: and steam, g p

i ) ; 3 - .- other, thé Thyssen-Galoesy process, using luimp”coal.,
Thes glgcomposxtiqxll. Of'dth;th;i' g?lgi:? ?ﬁfxlxz'fofr(gaiiy;ln " The latter process, describedy g3515951' n‘ropcolémgvggail!s] S
tgeéiémfmll\ Hz_c;) l;*a;)%lélat‘ 900° with Ni catalyst to CO, .. in 7 shaft geneg:‘téo;' 'f“éf'; ‘w})‘fm&g]eei élx?a;g l‘r rl;ls oved in -,
L:; trans i : “for: ion gene )
and H:; transtormation of COs in gas producers ac. - kgl}‘;lge‘gffg}lgidst he sectic o avotd hot Spots. in. the
combustion zon€, d portion of the injeeted O; s mlxgd
- in a small precoiubustion: chamber with some 91’ t] % )
". process gas or ‘other. suitable gas. Decpmpos_mon,o »
the added steam js virtually complete at'the high tem- |
--: perature employed. ~The resulting oxygas can be.used |
- for synthesis purposes or methanized to town gas: f‘EL‘he
technieal problen”of “méthanization using'a'Ni eatalyst
‘claimed  to be solved.. The efficiency of the
Thyssen-Galocsy- generator,- including.;gas. and- tar,

of captured
, obtained under’.auspices of U. §
etal’ carbgnyls ‘promote “teaction' be:
en’ C.H: or"olefing, CO.and-H-0; aleohols, or othe
ompotnds ‘containing “labile. H.
yelopropanones probabl\' fm;m,

The Patart, Badische
ischer-Tropsch ' methods
y, of liquid hydro-

at o
plant.The ap

NiCl: -golution
adding NHa'i
NiC ,
teniperat
- tuations, . £

'+ to prevent diff
r pure:wood:
The val
AL

99, 505, 0,37, 99:03 3 1,1
k ] .06, 99,04 © By means of the equa-’.
Gion: (1030071) +Tows G 10g.G.=1, (£rom LeChatelior s’

uation for the e’quilib
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2851, [Report on the Most Favorable Ratio i
Cobalt-Kieselguhr Catalysts.] FIAT Reel altégglsn

- May 2, 1938, frames 3,757-3,781; PB 70,216; TOM :

Reel 292.

Tests and table show that the ratio of 1: 2 i
. Te : 2 is the best
in such catalysts. There is no
ch:tmlginé thiis'hratio. obvious reason for
catalysts of Th—-Co-kies ~Mg.
fabiay aad e elguhr and Th-Mg., Numerous
2852, —— . [Catalysts for Fischer-Tropsch §
thesis.] FIAT Reel K-20, fram 5, 1,
1039; BB 10, 211; TOM Reel 281 - o Avg- 18,
Development of the gasoline synthesis by th
e Fi -
Tropsch method is reviewed, and spec)i,al stresgsh eirs
g}}s_{xg;ﬂt 11115;!)]111 t‘l:n; prodglction of a snitable catalyst as
ost impo: int i
peing U portant point in the economy of the
2853, - [Determination of Iron in Catalysts.
FIAT Reel K-29, 1939, frame (PR TOSE
TOM By 52 s 6,930-6,931 ; PB 70,218 ;
For the determination of Fe in eatal; 3t
For r X3 ysts a 10
) acid is recommended as solvent. The detemzain’?gg;
1258 5bzsed on active Fe and not on the total Fe content.

L. [Development of Catalysts for
Fxscher-Tr_opsch_ Synthesis.] FIAT Reial K-29, 19%1;)&3
g:ames 6,959-6,967; PB 70,218 ; TOM Reel 296. '

urvey qf‘the history of the development of catal

for the Fischer-Tropsch synthesis. The survey gﬁﬁf
- - siders only the usual Fe and Co
gu'e; any new catalysts or metho
855. .

] y ds. .
[Iron Catalysts in the Gasoline Syn-

thesis.] - FIAT Reel K—29, 1039, frames 6,912-6,923; - 7

- PB 70,218 ; TOM Reel 296." -

Operating expériences with Fe catalysfs unﬁér pres- E
process - .

.. -Sure in 2 single passage and in the circulating

13 diagrams.

'+ 2856, ~— L. - [New Method ‘ot Cooling . Catalyst Fui
Y NN Qe 3 ] . st Y

.. ‘maces’ for the Synthesis of Hydrocfrbons.]y FIAI';‘

» %23 E)\S—G‘ZQ, 1,939! frames 6,936-6.940; PB 70,218 ; TOM

0

-Reaction’ temperatures of certain catalysts,. for ex-

ample, Fe catalysts, are very high.. The us
; ysts, ; .. e of H.O as
coolant causes high pressure, -therefore :the ' cooling

“. .System must hive .corresponding dimensions. . An ap-

* 7 propriate fraction of the hydrocarbons prepared by
../ synthesis process. is  recommended as o A
- Later it'is returned to the process. S cooling medium.
2857, - '
Catalyst.]- FIAT Reel 'K-29, 1939, fr -
AT, 20, , . frames. =
.%M*;,PBV 70,218 ; TOM Reel 296. - s O
_Description of a new Co catalyst, which gives a y
high yield of paraffin, is given. The new gatalyst?ﬁg

a very- high deunsity ofCo'apd contains Mn as an ac- -

- tivator. - . .
1 2858,

[Sulfur Content in Solutions for the

Preparation. of Cobalt Catalysts:] FIAT Reel K-29, .

: %?%9, frnm;s 6,987-6,988 ;. PB 70,218; TOM Reel 296,

) is proved that a 9 of sulfate up to 8% i y
s_olutlons,m th.e preparation of Co I::atalgt;nd%lel;en%‘z
1educ9 perceptibly the activity of the catalyst, In the
7 technical operation, howerver, one has to.take into. ac-
- ‘count a certain Ca content in the Co solutions, which
-causes, in connection with the H.SO,, a plastering and

consequently a deterioration of the contact. For this:

. case, an activating washin, ith di alkali
Aisrecommended.,g s ing with dlluFe alkali solution.
28(539.

atalysts.] - TOM Reel 178, Sept. 13,1940, £

2,643-2,660;"PB. 97,330t ; Bureaw of Mines Transy
A el 7,330t; Bureau.of. Mines Transl.
©0F 0A27-0,047,
- . Brief-account ‘of the-
‘theirr:; ‘operatio:

development of Fe catalysts,
as compared with Co catalysts, and

Consideration also is given to,

catalysts and does not

- [Paraffin Synthesis With a New éoimit .

[Hydrocarbon Synthesis .With Tron. -

29’,«‘19718,“21 pr.; TOM Reel 279, frames:

B[BLIOGRAPZSZY OF FISCHER-TROPSCH SYNTHESIS AND RELATED PROCESSES

some results obtained in
sults are tabulated.

2860, [Ruhrchemie Oso Synthesi
Reel K-21, 1940, fr. BB 705,
B L, , frames 610-673; PB 70,212 ; TOM
Reports included review of the possibi

ing higher fatty acids and alcoho%)s0 fr:onii té(l%:ﬁ%gcmak'

mary hydrocarbons by means of the Oxo synth bri-

Dxﬁfe.rent alcohols are examined as to their chem'esm'

ppys;gal qualities. Description and flowsheet 1oal-

given for the manufacture of fatty alcohols. are

2861, [Concentrated Cobalt O
ata
FIAT Reel E-29, 1941, frames 7,296-7, écﬁt%]‘
70,218 ; TOM Reel 296. ~ BB
Composition of a catalyst with a high 3
:por an increased production of paraffin %vxtl? othie?yfity
important data and an exact manufacturing direcﬁgit
2862, . [Oxo Synthesis Especially for A .
turing Propyl Aldehyde.] - FIAT ReelyK—2;. ?rlgx:::: s
1,140-1,146, Nov. 27, 1941; PB 10,212 ; TOM Reel 285
A.program is set up for the Oxo syxnthesis. The in'
tention is to' make determinations on the advantg .
gfl gyan:ifs%ni%mtg ;hg Co either into its colioidal or vef‘;
ributed form or. in : i
operating processes. into carbonyl by prevmus
2863. [Catalysts for ‘the Hydrogenatit
gnrbog Monoxide.] FIAT Reel K—gsfoﬁﬁgatég:mg
7,226-7,239; PB 70,218 ; TOM Reel 296, i

pllot-plant operation, g,

Frip

" established, above all, that the weakenin,
1 1 g of the -
gylstfolxxlrgg:rc norn;:aé syntl]lesis,conditio'ns,durin'g thecgtt'gt
annot-be-explained by cos ing: i
the Structure. »P‘ ned | ¥.coarsening chgqges in
2864, ‘

v D44, frames 7,201-1,209 ; PB 6,155 TOM Reel 205,
.~ "Development. of - 'simplified clear method' for the
caleulation of the'yield in: synchesis of :highe hydro.
. carbons. Includés formulas. - - = higher ‘hydro-‘
. 2865, {Calculations of Gas Utilization and the
lation G 7ation and th
Course of Syqthesxs During. the. Hydrogenation og
Carbon Monoxide.] “TOM Reel 49, J uly-1944, frames.

470-523 ;' Bureau. of Mines Transl. T—20, November = -

é947, 65 pp.; TOM Reel 274, frames 1,205-1,270. - .-
‘ ives 'the basis of a mathematical treatment of the
. computations of gas utilization during’ the hydrogen-

- ation -of CO.. The -basie’ relationships between the. .

amounts of raw-materials and:of the resulting prod-
ucts are explained. These fundamental relatignships

lead readily ' to convenient formulae that can be ap-._ -

plied algebraically to any. additional computations.
- 28686, - .- [Caleulations. of Yields in the Modern
. State of the Synthesis of  Higher . Hydrocarbons.]
onOn)!ft Reeql: 49, .?l%’llst 1944, frames 524-532; Bureau -
: ines Transl. T-421, November 1947, 12 pp.:
Reel 274, frames -1,271-1282, - . e 12 pe; TOM,

Continuation.of‘the computations 'dis‘c’uséed in abs."

2867. — . [Iron Catalysts] ~FIAT Reel E-29,
1944, frantes 7,210-7,213 5 PB 70,218 TOM Reel 206, -

. Problems of the change from Co to Fe catalyst are - -
" -

-discussed. 4 final result is not formulated:
2868. ——. - [Calculation of Gas Consumption ‘and

Catalytic. hydrogenation of CO.is. reviewed. It is .

— . [Chleulation of tie Yield i the Syn.:. |
thesis of Higher Hydrocarbons.] | FIAT Reel Ksly;s,

Synthesis Course in. the Hydrogenation of Carbons -

- . Monoxide.] . TOM Reel 134, Navy 5811 1b-3;
Buredu of Mines Transl,, Febrimiy —19:.{"",I ixe;.l 39:60.
Oharacterist.ic properties of a mixture of synthesis
cgas and reactan products, which deseribe. thé course
¢ of the:synthesis, are discussed, and an appropriate
- nomenclature is suggested.  On-the basis of simple
stoichiometry, a variety of relationships among these |
-properties iIs derived.. A numerical method-for eal-

PR

cenlation of the yield and related properties from. gas
‘analysis data is devised. - Methods for testing the ac-
' euracy of caleulations of the experimental data are
i(’developed. -
2869, [Caleulation of Yield for Higher Hy-
" drocarbons Based on Recent Methods.] TOM Reel
. 134, Navy 5811, Item Ib—i; Bureau of Mines Transl.,
February 1947, pp. 70-78.
Methods for calculating the yield and related prop-
‘erties, discussed in item Ib-3, are developed further
- and compared with the metheds employed in Govern-
~ment research.
3 2870. . [Synthesis of Aldehydes and Derivatives
From Olefins, Carbon Monoxide, and Hydrogen.]
Angew. Chem., vol. 60, 1948, A, p. 62; British Abs.,
1949, A, 11, p. 3.
= Reaction of olefins with CO and H; over Co or Fe,
L to give aldehydes containing 1 C atom more than -the
- olefin, is described in detail. C.H, with CO and H.
" in equivalent proportions, with a Co catalyst, at 115°
and not less than 100 atm., gives 75% EtCHO. By-
products include aldol condensation products and be-
low 100°, COEt.. Above 200°, C:H. and PrOH are
obtained over a Co~Cu catalyst. Only ¥e may replace
Co as catalyst. It should be-introduced or generated .

carbonyls, which may replace the metal, thus enabling
jower reaction pressures to be used. Water gas may
replace CO and H. Production of .aldehydes is a

at 130°-150° and give less byproduets than does C-H..

mation: of 1 of them. Aldehydes, Ci~Ca:, can-be.ob-.
tained ‘from . the olefins' produced 'in. the - Fischer-
Tropsch synthesis and: ean be reduced readily, without’

ing alcohols: Derivatives 'of these products and their
‘possible industrial applications are listed. -CeHyand
water gas over

No experimental details. L .
12871, — [Cobalt and Nickel Catalysts for-the
Hydrogenation ~of« Carbon - Aonoxide.]:. : Angew.
Chem.; vol 61, 1949, p. 418, o,
- Paper presented at the annual meeting
man Chemical Society in September” 1949."
method for producing highly-active eatalys
i§ by precipitation of the carbonate from boiling
solution upon kieselguhr
from_finely divided erude s

amount of - impurities’ makes - the: best:carrier,

erties of the products and the paraffin deposition on
the catalyst.- The 3 best activators for Co are Th, Mg,
and Mn. - Th and Mn promote the formation of high-:

160°.

curs in 1 ein. Thie mechanism of the poisoning of the
catalyst by impurities was explained; it occurs-only
in the afterheating period of reduction, neither before
nor after.

. cause of parafin deposition can be removed, through
destructive hydrogenation or extraction. .C.deposition

was ncknowledged as the resson for any-remaining .
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in finely divided form. The actual catalysts are mefal-

general reaction of olefins. Higher olefins react best

Unsymmetrical olefins may give a mixture of 2 isomeric -
aldehydes, but steric: factors may suppress' the: for- -

isolation, over similar Co-catalysts to the correspond- S nd’
v “ .-'chemie, - The ‘necessity of producing more city gas

Co at 140°-150° and 10-atm. give 120",
-gm, per m.? liquid products. * Chiefly they are dunsat- .-
“urated se¢ondary products of higher molecular weight. > -

of ‘the Gers .
-~ The best™ -

particle size of the carrier infliences the boiling prop- .

molecular hydrocarbons and the deposition:of paraffin .
on the catalyst, whereas Mg has the opposite. effect."
‘Further specific effects were determined. -The tech- -
-nically best eatalyst contdins both-Th-and Mg. The
“highest activity, measured by the’temperature,. is. . -
shown by Mn with complete conversion already at™ .
Co oxide can, under the best conditions, be
rediced below 250°; at 400° complete reduction oc---

The Co solution must contain no Cu,.Fe,! -’
Al, and Ca. These metals are removed by wet regen-. - .-
eration. ‘The temporary disabling of the catalyst be-

- 375

poisoning rather than recrystallization. or the like.

. Dry regeneration by removing the deposited C by -

means of H: at 400° give complete reactivation. Re-

peated dry regeneration produced operating periods
of over 2 yr. without exhaustion of the catalyst.

Highly active Co catalysts decompose CO at temper-

atures as low as 30°. Mg is able to activate Ni cat-

alysts also. The first technical methanation was real-
ized with a Ni-Mg-kieselguhr catalyst.

2872. [Determination of Double Bonds and
Their Terminal Constituents in Hydrocarbons by
Ozonization and the Application of This Method to
the Determination of the Olefin Distribution in
Fischer-Tropsch Products.] Erdsl u. Kohle, vol. 3,
1950, p. 591.

Abstract of a paper presented at the 3d meeting of
Die deutsche Gesellschaft fiir Mineral§lwissenschaft
und Kohlechemie. Olefinic double bonds can be de-
termined by weight analysis by adding ozone and
ascertaining the increase in weight. The method
gives accurate and reliable values, in many cases even
when the addition of halogens fails to work. Ter-
minal double bonds were determined by cracking the
ozonides obtained as previously and determiving the
formic acid produced. With Fischer-Tropsch products,
the characteristic dependence of the a—olefin constitu-
ents upon the production conditions and the size of the
‘molecules was established in this manner. The ex-
perimental. results also support the -theory for the
range of molecules above Cs, whereby primary a-ole-
fins are formed in the hydrogenation of CO dnd are- <~
... -finally partly isomerized. , L
9873, ————, " [Synthesis of-Methane in.Connection. . . .

With the Production and Utilization of City Gas.]-::
- Eraslw. Kohle, vol. 3, No. 1, 1950, p: 10. = - =~
"Paper presented at the 1949 meeting of Diedeutsche
‘Gesellschaft . fiir ‘Mineraloelwissenschaft und' Kohle-

without. increasing "the amount of coke has led to -

attempts. to bring the Fischer-Tropsch synthesis into -

city gas produetion, The synthesis can be so conducted .

that it ‘produces divectly a - residual gas. of city-gas . °

quality, or the necessary heating value of the synthesis . -

- residual gas can be obtained by a special methaniza-
"“tion, . New Fe.and Ni catalysts have been developed -

. “for the various possible ways of-operating. “CH: syn-

" thesis ‘can now .be condueted by choice from CO and -
H: with-exclusive formation of H:0 or:CO;, from CO

and steam with simultaneous conversion, or by any
combination whatever of these 3 reactioms. 'A new

-~ Ni~Mg catalyst- methanizes 'the CO and CO: in eoke - - L

| -oven gas quantitatively below 200° and at gas through- - .. "7~
-puts 10 times greater than the former . technical @ -

- Fischer-Tropsch -synthesis. "By means of a NiS cat-

‘.- alyst it is now possible to desulfurize coke-oven gas

7to a. synthesis gas purity. With. these 2 new Ni cat-

alysts methanization of city gas could be successfully
realized at the storage tank in small automatie plants.

"By such means, the heating value is raised from about .
4,400 to.6.000 kg-cal. per m* The gas is detoxicated '

_at the same time and freed from all corroding con- .

’ gtituents except hydrocyanic acid.. The-original tank-
plants for methanizing in Alteressen, 1942, have al- .
ready been followed by others. . . [ K

o See abs. 341, 402, 1042, 1214, 1334, 1835, :

3729, .

", 2874, RogLeN, O., anp Fersst, W. [Improved Method
- for the Determination of Sulfur in Gas.] Brennstoff-
. Chemi., vol. 15, 1934, pp. 187-192; Chem., Abs., vol.
‘28, 1934, p. 6278. Lo : IR :
Method of Heinrich and Petzold for the determina-
«_tion of total or organic combined S has been improved-. .
. mechanleally, to permit greatly increased throughput. -
‘and absorption in alkaline H:0: Apparatus for the




