data. "o - Vil

84.

38, 1942, pp. 362-365; Chem. Abs., vol. 37, 1943, .
6412,

Virtually no resin formation occurs when gasoline
obtained by the Fischer-Tropsch synthesis process is
stored, and the mono-olefin content (30—40%) remains
unchanged. In general, peroxides are not formed dur-
ing prolonged storage of large batches of gasoline.
Signs of peroxidation have been observed with small
batches, for example, the octane number of a sample
stored for 15 months in a sealed can- was lowerd by
3 umits. " o-Cresol is recommended as a peroxide
inhibitor. Samples when tested for knock rating after
being taken from a refrigerator gave an octane number
1 unit higher than when tested at room temperature.
662, {Notes on the Examination of Synthetic

Benzine.] Oel u. Kohle Erdoel Teer, vol. 39, 1943,

Dp- 903-910: Chem. Zentralb.

Abs., vol. 38, 1944, p. 6066.

Evaporation losses in synthetic benzine amounting to

a loss of ‘weight of 27+ and a reduction in the Reid

- pressure of 0.04, caused a fall in octane nmuber.

light or ultraviolet ra¥s also affected the octane num-
ber considerably. The tendency of different synthetic
. benzines to furm peroxide varies. Other factors than
the above 2 mentioned also cansed- changes in the
octane number, ‘but the author was unable to deter-
mine them. ' : .
663, DaNuvLAT, T.
Oxygen Under I'ressure.] Mirtt. Metaliges.. No, 13,
© 1938, pp. 14-22:. Ind. Eng. Chem., news ed., vol. 16,
1938, p. 585 ; Braunkohle, vol. 37, 1937, Pp. 200-202;
Chem, Abs., vol. 83, 1939, p. 1471, - c
. Description of commercial manufa
.in Germany by:the gasification of brown coal in.a Jplant
having two generators of 3.9 fr. diameter, 47,300 . *
of coal is gasified per 24 hr.. yielding 563.000 cu. £t. of
-gas (at 0° and 760-mm.). It is clnimed that any non-
-coking solid: fuel ‘can be used for gasification, . O, is~
. introduceq at approximately 300 p.-s. i
-is’ maintained during gasifieation of coal, -Before
entering the generator, the 0. is mixed with super-
" heated steam at 500°. After purification and CO. re-

duction; the gas-has the following composition : CO:, -

_ 8.0; illuminants, 0.5; Ow 0.1; CO. 22.8; H., 48,7: CH,

is possible to limir the CO -production to 153G and in-
" crease H:to’as much ns 75% by suitable- ¢ontrol of -

.-steam input,-temperatare,-and préssure:and iy use-of - -

proper fuels. . . = ST
664. ————. [Pressure Gasification of Soli
Oxygen.]. TOM Reel

(193, pt, §,.item 5 (sec items

-3.and 4); Gas- u. Wasserfach; vol.. 84,1941, pp: 549~ -

-'852; Chem. Abs,, vol 86, 1942, p. 4815. - )

. "Concise description of total-pressure gasification of

- Solid fuel by means of pure O: and superheated steam.
The advautages'of this meéthod over previous processes
are presented. The operation takes place under a .
pressuré of 20-30 atm., with. extensiye—form_sg.ion of

. .-CH, which renders the process so. exothermic. that
. consumption of O. is greatly reduced.- The throughput- -

18 increased’ 5-fold -over previous methods because-of
“the reduced amount of gas necessary.. Gives some re-

. sults of pressure gasification of various fuels and in:

-cludes flowsheets and diagrams of plant with operating:

Das, P. B. §ce abs. 166a.”
B Davur, R. See¢ abs, 1110, . N
€65. DAvEY. W. Syuthetic Lubricants. Sei. Lubrica-. -
;v Hon, vol.-2,-No. 6, 1950, PD. 10185 Fuel Abs,; vol. 8-
+No. 68,1950, abs. 4595, - R :
Pol,\'mprs of high viscosity index may be prepared by
., bolymerizing C.H., C;H,, -and CH, or olefins having
-_.-Jmore than 8 C atoms in the chain. One process in-.

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

, 1044, 1, p. 199; Chem. -

Per-
oxide formation during storage from the effect of day- . -

[Gasification of -Solid Fuels by

cture of city gas

3 this préssure

.
22.6;-N;, ete;, 2.3%. -For certain synthetic purposes, it :

d Fuels With -

volves cracking a straight-chain wax for a short time

at high temperatures and polymerizing the resultang

high proportion of olefins. The produet is largely o

steam-cylinder oil. Moderately viscous oils can algp

be produced by polymerizing glefins from the 150 °-300°

Fischier-Tropsch fraction from twater gas.’ A Germay’

process uses the chlorination of a Fischer-Tropseh °

middle oil to give a 20259 Cl content and reaction of

this product with about half its weight of naphthalene -
in the presence of naphtha and an AlC); catalyst,” The -
product yields spindle and turbine oils and g residue of
cylinder stock. CO and H. may be added to olefins tg

. give dldehydes, which can he reduced to alcohols and
oxidized to acids. The esters obtained by combining
the long-chain aleohols and acids have high viscosity -

index and low pour point. X

Davinsonx, A, Sce abs. 666,

686. DavIDSOHN, J.,, axp Davinsoux, A, Fatty Acids-
for the Soap Industry.. Soap. Sanit. Chemiceals, vol,
13, No. 8, 1939, pp. 21-23, 70: Chem. Abs., vol. 83,
1939, p. S047. -

Oxidation of fatty acids and use of produets in soap
making are discussed: Some wention is made of pro-
duction of fatty acids by Fischer-Tropsch process.

Davipson, R. L. . See abs: 1100 .

667. Davigs, V. Treatment of Liquid Products From
Water-Gas Synthesis. . Ind. Chemist, vol. 13,1937, - 1
Pp. 442-446; Chem, Abs.. vol. 32,1938, p. 1072, R
True vapor-phase process was used to crack Fischer

synthetic oik. High pressures are not required, and °

- there is no coke formation. High yields of good-quality )
motor spirit and 5% residue are produced. . Gives flow
sheets and photographs of plant.,

. 868 DaviN, B. [Pracrical Test of &

7 T grassesy vol17, 19257 p. 7267 Chen.

1925, p. 3155, ' . :
Crude synthol rectified to 200° gave 8§79 of distillate

: _Suitable as light fuel having 420, 0.8289% ; C, €9.20%;

. H, 12.25%, calorific value, 8,200 cal./kg. ; the cold test

- . begins to set at —80° and is completely’ solidified ar ']

—90°. Road tests with a 4-hp. motoreyele having s -

carhuretor adjusted for CeH, and running at 25 km./br.

showed the following distances/100 em.® of -fuel + CeH,,

~2.9 km.; synthol 37 141 CoHe-synthol 8.2, 1:7:1

CeHe—alenhol-synthol 2.9, With synthol alone the motor

" .knocks, but with synthol-CH, it 1runs quite smoothly. -

- Davis, H.'S. ' See abs. 2816. ' Ceo AT

L. 'Davs, J.D. Scc abs. 625, 3159, 8213, s

669. Davis, R. T., Jr,, DEWIrT, T. W., AND BALNMETT, -

P.H.  Adsorption of Gases on Surfaces of Powders ¢

and Metal Foils, ' Jour. Phys. and Colloid Chem,, vol :

51, 1947; pp. 1282-1248;" Chem.:AbS,, vol. 49, 1048

p. 1102 - I 2 " e

. Adsorption isotherms for N., Kr.

‘. CHOLF' were measured at temperatures at or ‘below I

.- their ‘boiling ‘points and found to.be S-shaped ‘on Agj

.-foil, monel ribbon, glass spheres, W powder, ZnQ plg-.zf{‘;.
7. 'ments, ALO;, and $i0; gel., Cross-sectional areas that ;f
. had to'be assigned to.the various adsorbates to-bring X
.. the calculated surface areas for the last 5 of these ad-%
. Sorbents into agreement: with those obtained from ad-=f
sorption isotherms for N: by assigning an area of 16.23
.. A% to the N; molecule” were: Xr, 20.8 A% at —195

s Gy, 43,4 A5 at —78° and 46.9 'A* at 0°; CHCL

thol.J ~ Mat,
bs.; vol. 19,

¢

7=C:Hg, 1-C.H,, and

£

. merization to lubricating oils. The aim of this investi-

. ing fraction of gasoline are greater than those of oils.
~from a lower-boiling fraction. . The yield of oil calcu-’
“lated on the weight of starting material is less for the’

' crease in chain length of the h,\'drocarbons: ~A mar’
" ‘decrease in yield occurs where a high reaction tempera- .
. ture is. employed, but otherwise the effect of reaction:

-monel ribbon obtained from Kr, C.Hi, and CHGI:F_were
smaller than the geometric area by as much as 25¢%.

670. Davis, S. G. Evaluation of Catalysts Used in
the Synthesis of Hydrocarbons. Canadian Chem.
Process Ind., vol, 31, 1947, p. 644,

Abstract of a paper presented at the 3d annual mge@-
ing of the Chemical Institute of Canada. A prelimi-
pary report is made indicating a method and the ap-
paratus used in the evaluation of catalysts for.the re-
action of CO and H.. The apparatus consists of 6
semi-pilot-scale catalyst-testing units. Shows. some
‘typical results, Also describes apparatus on which the
surface aveq, the rate of carbiding with CO,.and the
rate of reduction of the carbide with H:, are measured
on the catalysts. -

See abs. 3747,

* g71. DazELEY, G. H., AND GaLL, D. - Lubricating Oils

From Fischer-Tropsch QOlefins Using Water Gas as”

Raw Material.. - Petroleum (London), vol. 9. 1946,
. pp. 208-210; Chem. Abs., vol. 41, 1947, p. 2562,
.. Products ohtained by the Fischer-Tropsoh.pvocess
usihg water gas (CO: H:=1:1) have a consxdempl.\‘
higher olefin content . than products of similar boiling
range obtained from synthesis gas (CO: I~_I =1:2} and
are therefore more promising raw materials for pol

gation was to examine the effects of chain length of cle-
fins and of reaction temperature on the properties o.f the
resulting lubricating oils and on the yields obtained:

of the lubricating oil dcereases with ii)creasg of reaction
temperature, but-the V. I. remains approximately con-

- stant. --Under given -temperature conditions, the abso- -

lute viscosity of the oil decrenses with increase in .the
chain lehgth of the hydrocarbons in the starting mate-
rial. The V. 1. of all oils prepared from a higher-boi

“higher-boiling gasolines.. Calculated on the weight of
olefins present, the yield appears to increase with in-

temperature on yield is not significant. Reaction tem-

- perature and chain length have very little effect on sta-

hility to ‘oxidation. The oils: are: superjor-in. general.
broperties to those obtained from: synthesis gas. The

LITERATURE ABSTRACTS

" For a given chain Jength of olefing, the absolute viscosity .

polymerizates from cracked Fischer-Tropsch diesel oil
previously described (abs. 673).

673. Preparation of Lubricating Oils From Hy-
drocarbun-Synthesis Produets. 1. II. I'etroleum
(London), vol. 11, 1948, pp. 1415, 26, 41-44; Chem.
Abs., vol. 42, 1948, p. 3943.

Fischer-Tropsch diesel oil may be cracked to yield
products containing olefins. Material obtained by ther-
mal cracking at 600° and atmospheric pressure poly-
merizes in the presence of 5 AICh to give good yields
of satisfactory lubricating oil. The products derived
from cracking in an autoclave at 450° and over an Al-~
Si catalyst at 600° give poor rields of lubricating oil on
polymerization. The differences in the products are
said to Le due to the presence of mainly straight-chain
a-mone-olefins in the thermally eracked gasolines but
not in these formed by other methods of cracking.

674, — Produetion.of Olefins by the Cracking of

85

Fischer-Tropsch Waxes and Their Couversion Into  °

Lubricating Oils.  Fuel, vol. 27, Xo. 2, 194¥, pp. 50-53 ;

Chem. Abs., vol, 42, 1048, p. 7515.

Total waxes, boiling above 300° at 760 mm.. produced
at atmospheric pressure and at 10 atm. pressure by syn-
thesis'from CO and H: in the presence of a (¢ catalyst
were subjected to noncatalytic, vapor-phase cracking

©at_temperatures ranging from. 500°-G40° and. at a

throughput of 50 @m. wix per 40 ml. of eracking space/ -
hr. It was found that substantial amounts of a olefing
of fairly high purity ¢an be readily recovered from the
cracked products, For example, 54 gm. of material,’
boiling 85°~105°, gave on- distillation -36-gm. of n-bep-
tene-1. . At-a given temperature, . the. total yield of
cracked products is less than for the diesel-oil Traction

(200°-300°); it the ¥ield of Tiquid produets is higher. .

- In the range CCs the liquid products from wax con-

V. Iis higher and.the oxidation numbers are lower

. (24-2.9, but still too high to comply with Government.
 Specification,. which g €
moderate 'viseosity ' and. good viscosity-temperature .

requires -one below 2).. If .oils of

broperties are required, it would séem that the most
uitable ones are obtained by polymerizing the olefins
in the fraction of Wwater-gas gasoline boiling 140°-200°, -
lthough thie yield is somewhat less than.with lowe
olling fractions. o -
72. Dazetey, G.H., axp HaLy, C.G:- Polymerization to-
1 Lubricating “Oils of 1-Heptene and 1-Pentadecene.
‘Jour, Soc. Chem, Ind., vol. 67, 1948, pp. 22-23 ; Che
Abs;, vol. 42,1948, p. 4738. IR : o

I allyl bromide and the appropriate Grignard re-
§eg(§s1ﬂ\vere each polymerized with 3-5% AlCQl .at
900

87.5-A47 at —78° and 401 A at (°;-and 1~CiHj, 42.7
A% at 0°. For Ag foil and monel ribbon, these same
molecule area assignments yielded absolute areas:that
were 10% t0°60% larger than the geometric,surface
area when CHCLF, 7n~C.Hi,, and Kr were used as a
sorbates. With molecule area, assignments calculated
- for these 8 adsorbates from liquid density in the usual
© way:(abs. 827). the surface areas of the Ag foil and |

o
I

the related paraffin.. No sludge formed in the low-tem-
Derature polymerization, and the polymerizates had

USlightly nigher viscosity indexes. This suggests that

Oe isomerization occurred at the higher témperatire,
he ylelds of lubricating o0il were 73-93%. - All oils had
staQOSity indexes in the range 108-132. The oxidation’

ginal olefin and were significantly better than for:the

b_ilities were independent of the chain length of .the .

PR

~Heptene and 1-pentadecene obtained by synthesis ™ -

without diluent and also at-80° in a solutionin

by hydrogenation-in the ‘presence of.Ni catalyst fol.

-tain about.95% of .olefins, mainly of the straight-chain - - "

a type. -The rields and compuosition of the liquid--and
gasegus-cracked - products -are virtyally the same for-
both  waxes.. Approximate C-number.and olefin-distri-
bution curves for the total products-of cracking have
been "constructed. - Polymerization of the olefis with *

2-3%.of AICkL at 80° gives greater yields of lubricating
oil with a high viscosity index than are obtained from

the products of cracking the diesel-nil fraction, owing- -

to the greater'production of long-chain olefins from the -~
_waxes. - All-the oils obtained had B. A.-M. oxidation -
numbers above 2,0, L

/-675. DAzELEY, G.'H., GALL, ‘D.,\.AV.\‘D e, C. C....Pro- ..

- . duetion of Olefin-Polymer Lubricating Oils of Satis--. -
factory Oxidation Stability. Jour. Inst. Petrol,, vol. -

- 34,1948, pp. 64?'—_653. . ) S Lo

.. ‘Attempts have been made to incredise. the oxidation -

stability ((as measured by the B. A. M. oxidation:

number test) of olefin-polymer lubricating oils derived )

from the products of the Fischer-Tropsch synthesis. -
" A controlled hydrogenation of the oils in the presence

0f.Mo8: at 200° and 200 atm. pressure Yields an oil with -~

- an oxidation number. of 1.8, The effect is the Tesult of
saturation by H. coupled with the formation of S-con- - -
taining' iphibitors and can be accurately reproduced <

lowed by heating with MoS: in the absence .of H. .~
Treatment of the oil with A1ClL at 180° produces some'
. improvement in oxidation -stability, but the effect is

«small and is acconipanied by & serious 10ss of oil.. -

Naphthalene added to the olefinis before polymerization"

.- is chemically incorporated 'in the resuilting -o0il and

- leads to an increase in oxidation stability, an increased .
. conversion of the olefins to lubricating oil, and a de-':

crease in-the viscosity index of theloil..' About 15%" :-

napthalene is required to produce an oil with' an oxi-~
dation number below 2.0; this causes a.fall in vis-

. cosity index from 100 to.a value in the range 80-85.-




" §80. DELATNAY, R,

.4, .Qctober 1947, pp.:835-840; Chem, Abs; vol, 42,
.. 71948, p. 1041. B A o

Lt Bu'zx:e],i 0.8 ;n.’ of 98%
77 0.7 kg of steam.- 1:ton of dry svood gi
- Sreon, o, Stenm. - difen ¢ Y, 5\”097 glveﬁ ?y,(hl.‘ of .

86

676. DEAN, R. S. Colloidal Behavior in Metals and
Alloys. Colloid Chem., vol. 6, 1946, pp. §61-57S;
Chem. Abs., vol. 40, 1946, p. 2427,

I. Gasses in metals: Physicochemical nature of
metallic interfaces; gas-metal systems as colloids; de-
gasification of -metals; grain-size control; H. embrit-
tlement, IY. Slag-metal systems: Aston wrought-iron
process; steel-making reactions; powder metallurgy;
magnetic, electric and mechanical properties of metal
compacts. III. Dispersions of metals in metals: Solid
metals in solid metals; ordering in alloys; dispersion
hardening; internal friction or vibration-damping ca-
pacity of metals. 78 refs,

677. DE Bruwsx, H. WESTRIK, R., axp vax Loox, W.
Dutch Report on Visit to I, G. Farbenindustrie,
A~G., Ludwigshafen and Oppau and Raschig Werke
Mundesheim BIOS Miscell. Rept. 104, no date, 126
pp.; PB 96,352. ) .

Some of the subjects reported are: I. Conversion of

. CO.at 25 -atm.” pressure, the ecatalyst Fe;0-Cr:Ox
Na.S0.; conversion of CH,, eatalyst Ni on magnesite.

II. Conversion of CH: to synthesis gas for CH.OH.

IIT. Synthesis of CH,OH, procedure, converter, cat-

alyst, temperature, coke-oven gas—the raw material.

IV, Manufacture of formaldehyde from CH:OH. V.

Preparation:of G:H. from CH: by, partial combustion

and from CaC.. VI. Preparation of C:H, from C.Hs

by partial oxidation and by dehydrogenation. -VIL

Synthetic phenol by Raschig process. .

DECARRIERE, B. Sce abs. 62.

678, DECARRIERE, E.,"aNp -ANTHEAUME..J. [An Iron
Catalyst . for Hydrogenation of ‘Carbon Dioxide at

-<Qrdinary -Pressures;]-- :Compt. rend..vol. 196, 1933,
pp. 18891891 ;.Chem. Abs., vol. 27, 1933, p. 4632,

: --Catalyst containing less: Cu than that of Fischer'is -
_'more active than lis origiral composition, Omission
* ‘of Cu entirely; however, Jowers the activity -almost to

. zero. s ) L S

. DEcEamPs, G, Scé abs. 2541,
DEGODOXN, F. Sce abs, 2161, )
679. pe HeMmpriNNe, A.~ [Synthesis of Organie..Com-

; -7 pounds by Means' of :the Dark Ilectric Discharge.]

" “Bull. Acad: roy. Belz. (3), vol. 34, pp. 269-277; Jour, -
Chem. Soc., vol 1,.180S; p. 461; Chem. Zentralb,,
1897, I, p. 1044, 0 T

. "When mixtures of CO and H. are subjected to the

% silent electric’discharge,” CH:0 and.its polyimers are

-produced. CO and CH, yield an aldehydic substance
and CO and ‘C:H, form a ketone and an aldehyde.

_ [Methanol Synthesis From Wood
by the Lacotte Process.] Chim. et ind,, vol. 5§, No.

Describes first plant-scale opéi-:itfon of the Lacotte

- process for the manufacture of synthetic MeOH from

wood. The particular: originality -of the process, as

. carried out at the Decazeville plant, les in the Lacotte

.- 'gas producer, Which directly and éontinuously proguces
’ §ynthesxs gas of such high. purity that its purification -
--ig unnecessary before use. The catalytic synthesis of
“-MeOH utilizes as a catalyst'a mixture of the oxides - ~

~ Zn and Cr deposited on a carrier. The: operation

. takes place at a temperature of 425° ‘and .- pressure
-of 650 kg./cm* The plant processes 20 tons-of wood . ".:

of 239% water content/day- and produces 6,000 1. of

' "MeOH of 99.9% purity. Bach 1. of MeOH -requires 2.7

m.?® of synthesis gas, 8.8 kg. of wood of 20-25% mois-
., 2.8 kw.-hr. of electrieity, and

Deutox, R. See abs. 1604, -
DEeLLE,-V. A. Seec abs.'2431.
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681, Derrey, E. [Substitute and Synthetie M’
Tcls.] Sehmeis. Teclgtz., 1535 pp. 50-66, 7530 Sor -
em. Zentralb., 1938, II, p. 234; Chem. Abs. I3
34, 1940, p. 3469. L

‘I:}xhaustive report of methods of production, s
blhtie§ for use, and. production ﬁgm'l:s for the hl;'(:lsfé. }
genation products of coal (Bergius-1. G. and Fischer.
Tropsch processes) and G:H:; for EtOH and MeOH,
heqzene, and vegetable oils; for the products of distil-
lation of asphalt and bituminous shales; for gaseousg -
fuels such as compressed city gas from sludge digestion,
coke-oven gas and CH, C.H. NH, and H:; and for
gaseous fuels such as coal gas. Discusses their utiliza-
tion in Switzerland. -

682. DFMANN, W. - [Semicoke for Chemical and Metal- . -
lurgical Processes.] Gliickauf, vol, 73, 1937, pp. 1101~ @
1106; Coal Carbonisation, vol. 4, 1938, p. 16.

A general survey of the use of semicoke is followed '
py notes on the results of various large-scale trials,
mcludmg_the,manufnctulte of synthesis gas by thé
Ruln:benzm A.-G.{ the direct manufacture of synthesis
gas in water gas producers at the Grasbrook (Ham-
burg) gas works; and the manufacture of ferrosilicon,
CaC:, and other products. ’

:688. [Status. of Low-Temperature Coking in .
.Germany" dnd Its Relation to the German Power .-
Sitnation.] - Gas-.u. Wasserfach, ‘vol. §5, 1942, pp. '}
875~381; Chem. Abs., vol. 37, 1943, p. 4551. i

Review of ‘low-temperature coking rocesses"wlth

] ,5.2 ref.s. Tar obtained by low-tempzraptm'e cok'ing of

bituminous coal differs from that obtained from brown

coal - Dby its .aromatic-naphthenic .strueture ;- gasoline

obtained from this tar hias an octane number of S6-90.

Coke from low-temperature carbonization of bitumi-

" nous conl of an ash content of 2% or less is-used for

. ,1vmetallurglcarl purposes, for example, the manufacture

‘of ferrosilicon.. . To obtain tars suited for the manufac-

- ture of motor;fuels several -German gas works. have

installed ‘special coking apparatus in their gas gen-

3 e}'ators. The Miiller process (abs. 2337), which com-

‘hmes low-temperature coking with the Fischer-Tropsch

s~ hydrocarbon synthesis -increases the oil yield of the
synthetic process by 20-80%. . . ‘. .10

- 884, DEXN O'I’TER, H.-P. -[Mersol and Sodium Mersolsul-
U fOElC .}cxd.]; Chem, Weekblad, vol. 43, 1947, pp. 211~
217, 276-282; Chem. Abs., vol. 41, 1947, p. 5327.
. Describes. manufacture. of Mei'sol by reactionof 80:
2-and Cl with hydrocarlions produced by the Fischer-
-T}'?psch synthesis. Depending -upon the reaction con
~@itions, this produces- Mersol D (50-60% of mono--
sulfonyl chloride, 10-20¢5 of di- and higher sulfonyL-
- chlorides, and about 20% of unchanged hydrocarbon) -
“or’ Mersol' B (about 50% monosulfonyl "chloride and;
:50% of unchanged hydrocarbon).* Unchanged hydr
carbon is best removed by extraction with benzine
steam distillation is too expensive. Production. 0
Mersolat and its use as a detergent are described. -3

“r 685, — . -[Soap  From Synthetic Fat -Acids; I
- Chem: Weekblad, vol. 43, 1947, pp.-37-42. 1 T

. *Review and discussion of the literature, with 76 refs:
686, . " [Soap From Synthetic Fat Acids. IL]®

.- -Chem, Weekblad, vol. 43, 1947, pp. 120122 311343
Chem. “Abs;, vol. 41; 1947, p;f3312710. U

V.re-fléeviewr and -discussion of the literature, with"163’

. 687, ——, V»[Soap From Synthetic Fat Acids. 1],
Chem. Weekblad, vol. 43, 1947, pp. 740-747;

. 'Abs., vol. 48, 1949, p, 7241, -’ : &

reltfieview and discussion of the literatuge, ‘with 105
s, - T . !

688. .- [Soap From Synthetic Fat Acids. IV.]
Chem, Weekblad, vol. 43, 1947, pp. 740-7473 Chem.
Abs., vol. 32, 1948, p. 1439.
sample of synthetic fat acids as used in Germany

n 1943-1944 was found to have a composition approxi-

'mately similar to that of a mixture of 50% coconut-

oil-fat acids and 0% -lard-fat acids but to contain
Jittle oleic acid, On preparation of the Na soap-fat
acid, losses of 5S¢ were observed. The soap contained
0.71% NaCl. Compared with soaps made from nat-
aral-fat acids it lacked plasticity; it suffered greater
Joss in use: its foam was equal in quantity but less
stable; its cleaning power was inferior; and jts odor

_ was disagreeable.
689, Dext, F. J. Use of Oxygen for Town-Gas Manu- -

facture. -Gas World. vol. 128, 148, pp. 384-385.
Proposal for pressure easification of coal Tinked with

" a synthetic-oil process for the production of town gas.

Data so-far available indicate that pressure gasifica-

- tion might assume the basic position in the gas in- °

dustry that carbonization now occupies provided the
demand for gas outstrips that for coke; the process
also wouldl have the advantage of flexibility in oper-
ation during peak periods. As compared with the

Fischer synthexsis process, gasification under pressure,’
with withdrawal of part of the gas for oil synthesis,

shows many advantages. Assuming an overall thermal

. efficiency of about 70%, the gas cost s reduced to 0.65

4. per therm. .
. See abs, 2302. - R R
. 90, DENT, F. J., axp HEnney, D. Catalytic Synthesi
of Methane as a Method of Enrichment in Town-
:Manufacture. Gas Research Beard Rept. 51; Gas
World, vol. 130, 1949, pp.-1938-1939.:/ vol. 131, pp-
69-75.c - . ' o o .

- Bxperiments were carried out to demonstrate that
catalysts can be operafed suceesstully at the high space
velocities necessary -on gas-production plants by suit-

ably controlling: the' temperature of the catalyst sux-

" face and by . using .catalysts of ‘snitable composition.-+-

Temperature control was maintained by recirveulation
of the heating gases. .. Operating with blue water gas

at a space velocity of 2,000 vol. per vol., per lir,, a final -
- gas of approximately 500 B. t.u. per cu. ft. was'made at -
“ atmospheric pressure, and-with a Herich gas of more

than 700 B. t.u, it-was.made at 20 atum.. During. a .- for 1% br.; similar tests in X: were yun for compari-

4-month run with no appreciable deterioration in the
calorifie value and with a catalyst life of this length,

the ‘catalyst cost should be.umo more than 0.3 d. per -
therm. There are. two possible applications of the .

times when the maximum thermal output of gas is

not required from-the water gas plant, and for enrich-- -
ment of gas produced by the gasifieation of coke breeze .
at-moderate pressure with O and steam, In the first:

case, the margin betiween the cost of the raw mnaterial

and the value of the synthesized product should: be .
enough to-cover the-installation and operation of the”

synthesis plant.  Determination of the efficiency ofghe
gasification of breeze under pressure and of the outputs
obtainable-is to-be made soon under pilot-pla

tions. T .

Dext, F. T, BLAGKBURY,

" Hydrocarbons at High Pressure. See abs.. 692 -

2. - Investigation of the Usé of Oxygenand

 High Pressure in Gasifieation. IIL - Synthesis -of
Gaseous Hydrocarbons at High Pressure. Sce abs.
698, : ;

DEI\‘T; F T, Brackpuey, W. H, Mruerr, B. G,

-~ - LITERATURE -ABSTRACTS ..

synthesis reaction that are worth Qonsiderapion: Asan:
alternative to oil for enrichment 6f blue" water gas at~

nt-condi- ©
W, H., aNp MILLETT, -
H. C. Investigation of the Use of Oxygen and High

" Pressure in Gasification. II. Synthesis of Gaseous .

" /AxD MoreKarn, L. 8. . Investigation of the Use of -
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Oxygen and High Pressure in Gasification. IV.
Synthesis of Gaseous Hrdrocarbons at High Pres-
sure. Sce abs. 694. . .

691. DEST, F. T., Brackpury, W. H, Wirriays, N H,
XD MILLEIT, H. C. Investization of the Use of
Oxygen and High Pressure in Gasification. 1. Gasi-
fication With Oxyrgen. Rept. 39. Joint Research
Commiittee, Institution of Gas Engineers and Uni-
versity-of Leeds; Inst. Gas Eng. Commun. and Repts.,
Commun. 141, 1936, 76 pp.: Trans, Inst. Gas Enz,
vol. 86, 1936-1937, p. 11§; Chem. Abs., vol. 31, 1937,
p. 7225,

Discusses results for Lurgi plant using lignite. Coke .
from Sharlston and Warrenbouse coals were studied
in a laboratory apparatus deseribed. The Warren-
house was a more reactive and, therefore, a better
product than tbe Sharlston coke, giving lower outlet
temperature, lower O: consumption, and less sensible-
Heat loss, and allowing the use of 4 lower steam = O:
ratio. Addition of Na:COs jmproved the reactivity of”
YWarrenhouse coke, Preheating of steam and Q. also- -
eave improved results. Use of air-steam mixtures in-" .
stead of O-steam increased the heat losses. The in-
fluence on the results.of rate-of gasification and size”
of coke was studied. . Gives results for gasification
using O--N: and 0~CO: mixtures. Blowing - instead
of air through a heated coke bed reduced CO forma-
tion and sensible-heat losses. . BEEEN

"~ 692. DEXT, F: J.. Braokpury, W. H., axp Mirerr. B

C.. Investigation of the Use’ of Oxygen and High
Pressure in Gasification, -II; ‘Synthesis of Gaseous
Hydrocarbons at High Pressure. Rept. 41, Joint Re:
search Committee, Institution of Gas Engineers and
University of Leeds; Inst. Gas Eng. Commun. and
‘Repts., Copyright. Pub. 167/36. 1937.°58 pp.: Trans
Inst. Gas Eng., vol. 87, 1937-1938, p. 231 ;- Gas Jour,,
- vol. 230, 1938, pp. 470, 473-473, 658-059 ; Gas World,
vol. 107, 1938, pp. 424425, 545-546; Chem. Abs.. vol.” ..
32, 1938, p. 6435, . . S . '
' Preliminary experiments:showed that it was possible.
to gasify all types of bituminous coals-and lignite in . .
steam under pressure with synthesis of hydrocarbons
in the fuel bed and the production of a gas of calorific
value high enough for general supply. - Various types
of fuels were heated to S00° (11423 hr.) in a stream.
of H: or zas conig. H: at 1-10Q atm. pressure and held

son. . Results with a coke prepared at 450°-500° from

“Yorkshire coal are typical. ‘In. N, yields at atm. pres: -

‘sure ‘were Hi 23.0: CH,, 14.7;:and total gaseous hydro- .
carbons 16,3 therms per ton of coke. In H, yields at™ !

.. atm.-pressure .were H: 13 and gaseous ‘Thydrocarbons

33.8 therms.. At'5 atm,; rields of gaseous hydrocarbons -
were 92.1 therms; at 10 atm.,, 132.9 therms; at 25 atm,, -
2025 ‘therms; at 50 atm.,. 276.0 therms; and- at 100
-atm., 3112 therms. CH, still was being formed at the

. .end of the tests. At 50 and'100 atm., tar yields in-

creased. - Maximum -calorific value of- outgoing gas
in B. t. u. per ¢u. ft. was 345 at 1 atm,, 429 at 5 atwm.,

. 500 at.10 atm,, 589 at 25 atm.,.719 at 50 atm., 2nd 914,

. at 100 atm.- Calorific valueincreased with increasing .
“pate of heating or decreasing rate of Ha supply, -al- .
" . /though-there was an accompanying decrease in yield-
" of ~hydrocarbois, = H, dbsorption, in’.therms per top, °
" was 329 at 5 atm., 60.8 at'10,'107.7 at 25, 158.5 at 50,

and 1935 at 100. The coke contained 19.8% volatile' -

matter, but % losses in weight were 18.6 at 1 atm,,

297 at.5, 349 at 10, 446 at 25, 624 at 50, and 2.0

“‘at .100. . At low pressure, hydrogenation was ‘Inost

rapid ‘at’ 500°-550°; "at ‘higher  pressure, 700°-750°.
These are temperatures related to thermal decomposi- -
tion of coke; hence H: merely modifies the course of
the decomposition.” The thermal yields of gaseous
hydrocarbons were not reduced by substitetion of



" .. the coal

~
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CO-H: mixtures for H: if the rate of supply and pres-
sure were increased to allow for lower H: in the mix-
ture; CO dilution reduced the calorific value of gas.

693. Investigation of the Use of Oxygen and
High Pressure .in Gasification. IIL. Synthesis of
~ Gaseous Hydrocarbons at High Pressure. Rept. 43,
Joint Research Committee, Institution of Gas Engi-
neers and University of Leeds; Inst, Gas Eng., Copy-
right Pub, 190/73, 69 pp.; Gas Jour., vol. 224, 1938,
pp. 442-445, 627-628; Gas World, vol. 104, 1938, pp.

364-365, 401—404; Trans. Inst. Gas Eng., vol. 8§, -

) é§g§—39, p. 150; Chem. Abs., vol, 33, 1934, pp. 6561-
002,

- In a continnous plant, coals and cokes prepared at
temperatures up to S00° could be virtually completely
casified in H, at 50 atm, if the temperature of the fuel
bed were maintained around 900° and if, with coals,
caking properties did not occasion difficulties.on the
larger scale of operation. Rate of gasification was ac-
celerated by alkalies, but the'effect was most marked in

hydrogenating at low temperatures. A coke prepared -

from an intimate mixture of coal and 3% Na.COs gave. .
463 therms of gaseous hydrocarbons/ton when hydro-
genated at 800°, but gave only 140 therms in absence of
alkali; at.900° the coke gave 520 therms withont alkali,
but alkali accelerated the rate toward the end of hydro-

_ genation. Alkali reduces the tendenceyx of-coal to cake
during treatment. Highest percentages of CH, obtained
at 50 atm. were 57.3 at.800°, 43 at 900°, and 36.3 at
950°; therefore, gas of 600 B. t. u. cannot be prepared
above 915°; of 700 B. t. u., above 810°; .of 800 B. t. u,, :
above 700°. -If Ligher temperatures of treatment are

.. mecessary to secure proper reactivity of coke, the lower-

---limit -of -pressure -must. be.incréased. Data are also
given for H: containing £O, CO., and Ni. . There are 2 *

. periods in the hydrogenation: (1) Thermal decomposi-
tion of coal while temperature is raised-and (2) ther-'
mal stability .of the solid residue at a steady tempera-
ture. During (2), rate of formation of hydrocarbons '
was limited and dépended on final temperature main-.
tained. During (1), high rates of heating gave high 7
hydrocarbon production.. For example, heating at 12°/

" min. and using 58,000 cu. ft. of Hz/hr./ton produced the
first 200 therms at. an average rate-of 220 therms/hr.,

.. corresponding on dilution to gas of 500 B. t. u. with a

rate of 415 therms/hr./ton  (mormal  ecarbonization 7 .

_therms/ton/hr.).. -Complete gasification of coals in H:
to simple’hydrocarbons involves breaking down G-mein- "
bered C rings.. With benzene under the above experi--
mental conditions, gaseous hydrocarbons were formed *
o -at 750°; at 850°, % was decomposed to CH, in 1 min.
o Anthracene was more readily. decomposed. - With '
xylene, CH, formation. was appreciable  at 550°-G00°;
hydrogenation of side chains was completé at 700°,
' :694, ‘Dexrt, F. J., BLACKBURN, W. H., MILLETT, H.-C,
. AND MoigNarp, L. S. Investigations of- the Use of
Oxygen and High Pressure In Gasification. IV. Syn-::
thesis of Gaseous Hydrocarbons at' High Pressure,

" *Rept. 50, Joint Research Comiittee, Institution of: « ~

| /GasyEngineers -and University of Leeds; Inst. Gas’
. Iéng. ‘%legmn.lali(‘i) Re:al%t:é, Commsun. 26, 1946, 52 pp. ;-
- Gas World, vol. 125, . 680~-682; Chem. 3
Vol 41, 1947, p.8oTr. . oo 488
<. In-the light of the knowledge gained in the labora- -
. tory, consideration is given to 4 processes: (1) The
Lurgi process for complete gasification’; (2) ‘a 2-stage
. process for complete gasification involving the produc- |
t;pn of gaseous- hydrocarbons by hydrogenation; (3)-
.. aprocess o§ gasification at high pressure combined with
CH. formation by.catalytie synthesis; and (4) a process
of carbonization in which internal heating is obtained -
by. the exothermic hyrdrogenation and decomposition of -~
It is' doubtful whether the Lurgi process
would produce, from British coals, 2 gas with as high
2 heating value as that normally supplied, and it wounld

X B g P
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probably require some pretreatment of the fuels to
render them noncaking. When complete gasification is
required the 2d process is more suitable for bituminous
coals, A detailed analysis of the iechanism by which
gaseous hydrocarbons are produced indicates that, in
this process also, the yield of enriching hydrecarbons
would be limited. It appears that gas of approximately
500 B. t. u./cu. ft. might be readily obtained by syn-
thesis without the need of additional gaseous hydro-
carbons from hydrogenation. The solid residue from
the hydrogenatxon of coal is particularly combustible;
although in the laboratory it had not been obtained aé
¥yet in large strong pieces. Coals were hydrogenated in
a vessel of 6% in. internal diameter, which was not ex-
ternally heated. All coals except anthracite fused un-
der h)gp pressure; and, unless they were first rendered
noncaking, difficulty was encountered in securing uni-
form gas flow.and reaction . throughout the cliarge.
Coals that were not pretreated could be hydrogenated
if the sizes Delow %5 in. were separated and charged
down the side of the vessel: With such a graded
charge it was possible to treat satisfactorily a wide
range’of coals, including semianthracites, caking coals,
and high-volatile, weakly caking coals. When coa]é
were heated under-controlled temperature conditions
and uu(lex: pressure in a -1-in-diameter reaction tube
. tl.xe fas-arising from the decomposition of the fuel was
‘high in hydrocarbons. even when the atmosphere sup-
plied was rich in bydrocarbons. At.50 atm. and S00°,

gas containing 309 CH, was prepared from C and Hzat - -

space velocities as high as 20,000 with Ni supported on
porous pot as the catalyst. CHiwas decomposed rapidly
}g;ldgsalmost.t(]:lompletely at a -high -temperature, high
ressure, with excess steam, and in the pres !
-Ni catalyst. . ) pre encg of e

695. b5 PAUW, F.axv Jueens; J. ) [i(iixe'fiiis of

.. Hydrogenation of Acetylene on Nick g
- chim. Belg, vol.'5 S o Sac-
- vol. 44, 1950, p. 915, - .
. H,\'drog.enation of C.H: (I) to G:Hi (1I) or C.H, was
‘observed in a static system by means of pressure drops.
.C;ngalyst» (A) was prepared by reducing NiCO; pre-
cipitated on kieselgubr; (B) was prepared by reducing

-oxide from the calcination of Ni(NOQ;): at 350°. With | 7

‘(A) and equimolar H. and (I) there was uo reaction
at 20°-1007, but if. H. was admitted ‘first, thes'e:\'as
‘rapid reaction. With équimolar H: and (1) there was
‘reaction; .It was concluded that (1)-by forming poly-
mers poisoned the catalyst. Using the less active cata- .

=Iyst” (B) témpered by heating-in.a H34-(I) mixture

.at 300°,-and an excess.of H: over (I) (ratios 2-20), it .

_fwas poSsiblq’ to make kinetie experiments. - The ‘cata-
. Iyst was periodically regenerated with H. at 300°. - At

'29°-30°, an initial reaction of steady rate continueéd

“until about 1 mol. of H: was used per mol.-of (I);
© the rate then increased. -For-the initial period, (ra')té‘
 =k(H:)/(I)'’ The reaction was faster for D: than

for H. The - activation energy (16°~57°) for (I
‘hydrogenation was 14 kg.-cal.; for. (XI) )it was (12)

~kg.-cal. - Results are explained by strong adsofption
of (1), -which inhibits: hydrogenation of %II)‘ asPlong' .

as (I) is present. The rate laws are fitted by means

»‘of . Langmuir ‘adsorption formulas. -The adsorption
- coefficient of (I) is estimated to.be 100 times thgt of

-H. gtf 30°, whereas that of D; is about 1.5 times that of

| ‘Deerie, M. T 'See abs. 3599,

696, DERgIN, H. ''[Synthesis of Higher Aleohiols From

Carbon Monoxide ‘and Hydrogen.] - Chem.-tech.
- Rundschau, vol.'44, 1929; p. 310; Chem. Abs., vol. 23,

- 1929;.p. 3661

By, passing CO and H; over the éanie cataly‘zérs,‘ but
at a-slower rate than for MeOH, aleohols of higher

. molecular weight may be obtained. These are con-

2
-

7, 1945, pp. 618-630; Chem.’ Abs. -~ |

~'0° on-Cu and Ni have beén given,

taminated with MeOH, aldehyde, amines, and smgxll

guantities of lignid bydrocarbons. By suitable varia-

‘tion in the operating conditions formation of higher

alcohols is favored. Patent literature is reviewed.

697. . [§snthetic Production of Methanol From
Carbon Monoxide and Hydrogen.} Chem.-tech.
Rundschau, vol, 44, 1929, pp. 146148, 176-178; Chem.
Abs., vol. 23, 1929, p, 3661, E o
Review of periodical and patent literature on pro-

duetion and purification of initial materials, apparatus,

catalyzers, and purification of the crude methanol. ’
-DESORMES, —. _Sce abs. 580, :

698. Deviiie, H. 8. [Dissociation of Carbon Monox-

ide.]

Compt. rend., vol. 59, 1864, p. 8733 vol. 60,

1865, pp. 817-325. . .

Discovery is made that the reaction CO:+4-C=2C0
is reversible. Only a small degree of dissociation was
observed at temperatures a little lower than the melting
point of -Ag, while at temperatures above 1,000° none
could he observed. ) o

. g99. DEW. W. A., axp Tavior, H. 8. Adsorption and

Heat of Adsorption of Ammonia Gas on .\lem_l_l_ic -

Catalysts.  Jour. Phys. Chem., vol. 31,1927, pp. 277

290 ; Chem. Abs., vol. 22,1928, p. 1074 :

Measurements of the specific adsorption and heats of
adsorption of NHi on Cu, Xi, and Fe catalysts have .
been made by methods previously used in order: to
study - the reaction: ONH,=N.+3H: Values for the
specific adsorption of NH, and H., .and some figures.
for N on Na, Cu, Ni, and Fe and 50-50 Fe-Mo at.0°
110°, 218°, 305°, and 444.6°. with a-number of excep-
tions, are given, which show that the catalysts adsorb
'NH;, that the adsorption is reversible at low tempera- °

....tures, and that decomposition occurs ot higher temper-
atures.  Differenfial liedts of adsorption- for-NH. at.. .

0°.on Cu, Ni,-and Fe and integral heats for NHs at_
é The beneficial effect .
. of Jow-temperature preparation of cataiysts upon the’

adsorption effect is stressed, and ‘indication is found. . .
that the higher the heat of adsorprtion_‘the grgater the. .

possibility of catalytic activity. . E
700, DEWAT, J., AND JoxEs, H. Q. “New Iron Carbonyt
..and the Action of Light and Heat on the Iron Car-
_ bonyls, 3
. Chem, Abs,; vol. 1; 1907, p. 1226.

. 701, Dewey, D. R. I—Iyd’r/écni-bon ; Syntiiesis., War-".

time ' Work of the Kaiser-Wilhelm Institut. fiir
Kohlenforschung.. Ind. Chemist, ‘vol. 21, 1943, pp.

' - 681-683; Chim. ét ind., vol. 55, 1946, pp. 827<328;

_CIOS Rept. XXV/27,1945; U S. Naval Tech: Mission

Rept, -(in Burope), 110-45; TOM: Reel 196; PB 289, . gbout 509 gromatics and 50% naphthenes. - The aro-

- 890, L 86,445 ; Chem. Abs., vol. 40, 1946, p. 7,597,

Supplements- the disclosures made by: F.- Fischer

- on°his retivement as lzirectorfin 1%43 (abs. ;72‘). Co
remains ~the best,catalyst for the normal-pressure ;
h means of methylation, with ‘& catalyst -of 'methyl

synthesis ; the Fe catalyst was found to be unsuitable.

.+ In the medium-pressure synthesis, use of the Co cata-'

-lyst gives a low yield- of -oletins ‘and . & high'yield of
- parafins, whereas- the contrary is true ‘with the Fe
“catalyst. TheFe can'be combined with 9-8% Cu: and.-

“up to 19 of alkali; the higher the proportion of alkali, -
©‘up to this limit, the higher the average molecular
" weight of -the hydrocarbons made. r !

. “atm. gives the highest factor of conversion and the best .
- yield of high-molecular compounds. Below 10 atm. the

A pressure of 20

life of the catalyst decreases rapidly and above 20 atm,
“the formation of O-containing compounds begins. The

- .best composition for the synthesis gas is1-CO :1H. .

“Typical yields with Fe catalyst are as follows: CiCs

“ . compounds containing 50% olefins; 20% gasoline frac-

tion containing 50% olefins ; 40% fraction boiling 200°-:
1800°; 209 waxes m, p. above 15° 20%.° The tempera-
ture for the Co catalyst is about 190°, for the Fe.240°,

LITERATURE. ABSTRACTS

" any..decrease in. activity.

_ pressure gives an-increase in both yield and molecular -

Chem. News, vol. 95, 1907, Pp- 9 T09; The catalyst is very sensitive to S; the concentration

...of S must be as low as

. temperatures, :C: deposition- is
provement can be secured by adding 5-109% of K.COs’

. may be converted into a more highly branched paraffin .
" containing 1 more C atom: - Thus far, success has.been%

- pentane.” This reaction’ proceeds to completion-and:

“..Stas, Bull, vol. 106, 1946-19
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Evidently Fe was used in the commercial process to
save the available Co for the Kogasin synthesis; Fe
produces the waxes in satisfactory quantity, and that
was the main point regardless of the nature of the
Jower products and the smaller vield of waxes than
with Co. The direct synthesis of iso-compounds dates
only from 1940-41 and began with the production of
C.HeC.H;o wixtures with up to 909 of iso-C.Hy in the
C, fraction. . It is thought that the formation of iso-
compounds arises from the chain of reactions: water
gas to higher alcohols; debydration of alcohols ta
olefins; hydrogenation of olefins to isoparaffins. Cata-
Iysts- capable of promoting the simultaneous progress
of these reactions include ThO:; Th and Al oxides,
Zn and Al oxides, ALO:, and ZnO with Th, Ce, or
7r oxide. The reaction is best carried out with a
gas 1.2 €O:1 H: at 450° and 200 atm. With a Zn0-
Al:O; catalyst the composition of the products from
C. upward is:CHn (905 - is0-CHw), 60-70% by

weight; C:Hh: (96-98% iso-C:Hr), 20-30% by weight;

Cs, C:, and - Cs small amounts. Up to abour 1096 of -
-aleohols, mostly isobutyl, is-produced also. The pro- -
portion of compounds with different numbers of ‘C .-
atoms in the molecule may be varied by altering -
the composition of the catalyst; if the ZnO is increased
the proportion of higher compounds rises, and vice

versi. The ZnO-ALQO; catalyst seems to be the best
commercial_proposition, because of its cheapness, but

a catalyst of Al:O; and ThO: (4:1) gives less alcohol -
and permits a faster gas rate. -Above 300 atm. (the .
best operating. pressure) O-containing compounds are
formed in increasing amounts. - At 400° the yield: in- .
cludes a high % of alcohals; at a slightly higher tem-"
perature dimethyl ether is produced; there is quite a
narrow: band around 4502 where iso-CiHyo is produced;;

above this temperature the .deposition of G becomes.
excessive. nthesis is generally insensitive to S‘:

Catalysts-? 1iown to be good for 6 months without’ .
With the Ru catalyst.
chiefly -solid- paraffins of high melting point are pro-
duced at. over 100 atm..pressare. | It is now known that-
.a catalystlife of 2 yr. or more can be expected-at-an -
_operating pressure around 100 atm. and that incréased

weight of the paraffins produced. The reaction has
béen operated at 1,000 atm. with. complete success.

0.01 gm. per 100 m.* to prevent
“rapid poisoning. - At:475°-500° .and 30 atm. pressure
with a catalyst of Cr oxide or Mo oxide, a gas1 CO:1H:
yields aromatic compounds. The factor of conver-.
sion is:poor, and. much CH, is. formed; reach-m.* of
synthesis gas yieldsup to 10 gm. of liquid containing .

At the high
ublesome; ‘an im- _

matics- are chiefly xylene an

fo the catalyst, but this slows the reaction rate.. By.

chloride, Al chloride and’ Al metal, any lower parafiin.

‘achieved only, with the conversion-of iso-CiHw to-neo-
n-CiH isomerizes eatalytically into iso-CiHi, durin
the reaction, thus again giving neopentane; but- is
* CsHx.and the other butanes-all rield neopentane agai
being evidently decomposed into is0-C;Hwo -

701a; DEWIrT, C. C., A¥p Hew, L. B, Partial Oxida-
“'tion. of Light Hydrocarbon. Gases at -Atmospheric

Pressure.. Michigan State Coll. Agr., Eng. Expt.
47, 40, pp.; Chem. Abs,.
42, 1948, p. 857. P K R
tial oxidation of CH,, C:H. GH, and natural

P
_ -gas .to. HCHO and HCOOH was investigated -over
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the range 350°-630° at 739 mm. pressure, Catalysts

. employed were electrolytic Cu, SiO. gel, Cu0-8i0;, V °

oxides on Si0:, Mo oxides on SiO:, and bronze tubine,
The yield from the oxidation of matural ‘gas ilxllbt]:é
presence of a Mo oxide catalyst at 650° was of the
order of 3%, calculated as the % of O, input resulting
in useful product. Data on the effects of flow rates

' of the various reactants in the Dresence of different -

catalysts are given. The most active catalysts wer
gggnd to be Mo oxide-Si0, and Vv oxide—Sif); in tha?;
er’ . B

DeWITT, T. W, Sce abs. 377, 669, 2009, 2718,
DEWLING, W. L, E.. Sce abs, 2831,

p'HoxT, M. Sec abs, 2460,

DipExxo, P. D. See-abs. 2, -

Dresorp, R, Sco abs. 3436, 3437,
DcEMaxny, T. See abs. 1420,

DiexsT, W. Sce abs. 1036. - =

702, DiepscuLaG, E. ‘[Reduction of fron Ore by Em- ‘

ploying Higher Pressures.] Arch. Eisenhiittenw,
vol. 10, 1936, yp. 179-181; Chem. Abs,, vol, 41, 1937 -
p. 635. . © - !
Complete separation of the O from the Fe in th
. o e
ore' is possible only at temperatures . over

the same efliciency and economy if the reduction i -
ried out at higher pressures, which illcreaszgal:';lso(é?tl;‘
.of reduct_lon as the reduction gases penetrate faster
_into the interior. -The reduction is greartest for pres-
- sures-up to 3 atm. and more efficient in an atmosphere
' Vof CO than, of H.. . The following reactions take place :
'3Fe;0,--H.=2Fe,0,+H.0 ; Fes0s-1-Hy=2FeQ+H.0 ;
- Fe:Qs-t-3H;=2Fe+-3H,0 ; y Fe,0,4-C0: :
- Fe:04-+ CO=2Fe0+C0; ;. Fe.0s+8C0=2Fe4 300n
: - DIETER, W. E, Sce abs. 1448,
"-DIETHELY, ‘A.., Sec abs.-1616:." - « - ...

DrtTrEY, P. ‘Sce’abs. 978, 979, asd, 981, 1043 :

Diyock; W, R. “Sce. abs. 3747,
DixersteIN, R. A- Sce dbs, 3767, 3768.

DINGMANN, T. ‘Sce abs. 3052, 3
3059, 5061, 3098, 8085, 2067,

DirTrICcE, B. Sce. abs. 3456.

703, DopycHIN, D. P., RocINSKIY, S, Z. Axp TSELLING. . - 0.108. were used for. il
.108. or-.these metals.

.. Raxya, T. F..-[Increasing the Activity. of Nicke]l
. -Formate ~ Catalysts.] Jour. I’hys..Ch"e;m.~ (‘U].c}k..:1

S. R.), vol. 13,3 1989; pp 1367-1888; Chem. Abs;, vol. =

© 85,1941, p. 8187 0 :
- Activities of Ni(CHO.), catalysts obtained at vari. -
“ous temperatures, 150°<300° in vacuo:and iﬁdaasf;ez:xrxix
_of Hq; ivere determined by means of the I numbers of
> the ‘oils obtained by hydrogenation in their presence.

Catalysts obtained in a stream of H: were as much as' -

5 times as active as those obtained in. vae
- ¢ ) 0,
.- 245°, aohigher teuaperature Fields a ‘more ;activg%attg .
alyst, 2-3-fold .8t 7220°-245° " further. heating again
yields less active catalrsts- because of ‘rapid ‘aging. -

-The temperature should be brought up to the optimum- ..

‘as rapidly as possible.’ Similar results should be found

for other catalysts produced by endothermic reactions, .

Catalysts prepared from Ni (HCO:). suspended in oil

--.are.more-active -than t'hose"px‘epared from'the dry

salt; the oil produces 2 more disperse catalyst by .

. hindering recrystallization and_sinteri .
ng } ering, -
mental data under variousconditionsl‘aid gx?e;é-”
tivity of catalysts o_btuined are shown in 9 tables ang -
17 figures. In’the initial stages the rate is given by -

After'a surface layer of Ni covers the formate erystal,

the rate of decomposition is given by v=k(g—z)¥/,

p gigeﬁtg}?ogi.tioq ié oil, the mit‘mlrrate is given by

1,000°,
Lower temperatures ¢, however, be used with ‘ful]y ‘

* in.the direction

- Fe)+-CO: (gas)=2 CO (gas).
sult “dgrees with the ‘working

* rapid reaction 6f C dissolved in Fe; C
= 0(.4.)=C0 &ae- The data obtained did. not -confirm

BIBLIOGRAPHY- OF-FISCHER-TROPSCH: SYNTHESIS AND RELATED ‘PROCESSES

704. DopgE, B, F. Note on the Methano} Equilibri
Ind. Eng. Chem., vol. 22, 1930, ] ; Chem, Abe:
vol. 24, 1030, p. J018 7 Db 89903 Chiem. Abs,,
Discrepaneies between calculated values fi

] or K,
those experimentally determined for the ﬁeaonﬁ]
synthesis may be accounted for by lack of extreme ac-
curacy for heats of reaction, since the quantity sought
is the result of differences of larger quantities. Th::s
gr ;(1;: gil;e ;.((_)rfheathof combustion for MeOH were in

. or the reacti 2
frror 049 3“’% s tion at 298.1°, K would be

- Sec abs. 1511, 2303, 2456, 2457, 2458,

-8583.

705. DOEHLEMANN, B. [Rafes of Decarburizati
of Cm-burizqtion of Iron, Nickel, and l()izyli:;;ltt 11(;]11 (i‘l:zg
II:T(I):k tﬁzﬁgﬁd&(}ﬂzﬂogg&ioxide Mixtures.] Ztsch.
., vol. 42, . 5 H
vol. 30, 1036, p, §130, " LT C0r000; Chem. Abs,,
Velocities of carburization and dé(‘:ll'b\ll'i?ﬁ ior
ZE:’e,ECoL aond N1 foils in stagnant CO-CO. mitht];r;z -(l)f
920 —9102 were determined by following the change
in elect:-xgal resistance with a Keivin bridee. Under
the experimental conditions employed, the reaction at
the metallic ‘surface is the rate-determining factor,
Diffusion within 'the metal -proceeds rapidly. ‘Dat-f
froxp tl}e experimental curves show that the det-alf-
luu-:zanon \'elqcir_sj«js independent of the -G content of
the metal and incredses linearly with the total pressure
for a c?nstant ratio of the partial pressures Pgos/Peco.
- Carburization or decarburization velocities can l.Je ‘ex-
pressed -as - —défat=[K;Pcor+Ks(Pco:/Pcp)] [1—
(c,/c)], where K; and K, are graphically determined
velocity constants while ¢, and ¢ ave the G-contents in-

- oweight % in the metal at equilibiium and at time 7.

From the 1st bracketed expression it can be seen that

the redetion CO: (gas)=CO-+0 (adsorbed) determines: -\

the: velocity of the process, while the reacti
\ 1 S, action O (ad- .
sorbed) +C=2CO is essentially in equilibrium, 'Vagues'

i+ 0f 0.078, 0.155, and 0,308 for the CO,: CO ratio were

eg}plo_\'ed:' These corresponded to solubilities -of 0.42,
0..30,. and 0.087 gm. C:100 gm. Fe. Carbides doonc;t:,
.Precipitate at these temperatures until a solubility- of
lC)}_l;n. Fe of 1 gm.: 100 gm. is obtained. As the solu-
ilities of C in Co.and Ni at. these temperatures are
smaller than for Fe,-CO:: CO ratios of 0.036, 0.082, and -
Plots L dt v
reaction pressure for Co and Ni were sim?lfxg ‘l"o (ﬁoﬁl
for.Fe, and the curvesfor all 3. metals can be similarly ~
expressed. - Different carburization rates may be found

) :‘.’or 2 samples of Fe othertwise considered to be identical. . . -
06, i ' :

- ' [Mechanism of the Water-Ga ction *
- -onan Iron Catalyst.] Ztschr. Elektrot:(l;lexsn.r.l i%f.t ﬁl-
- 4:‘1,93%, D.. 178—183;, Chem. "Abs,, vol, 32, 1938, p. 4060,
elocity of the Feaction CO,+-H:»COLH:0 on ‘an
Fe-foil catalystat 910° is esseljgiaﬁvclgj-plgr.gognnl %’;
the CO: pressure and increases with . pressure some-. -
whap more ‘slowly than corrésponds to - a diréct pro-
portionality. “The stationary C concentration of. the
Fe catalyst in g water-gas mixture, which is ‘reacting . -

CO:++H.~CO+4-H:0, is :
corresponds to the equilibrium : C (disggﬁgggriéh ;l:'
I’fhis -qualitative -re:. .
ypothesis that the -
ca,tarlytic‘watgr-,,as reaction can be explained as a
-iransfer of an'0 atom from GO to H; through the for-.
mation of adsorbed O on Fe as an intermediate prod-:

’ ‘ /uet; thus, (1) fo i
the equation for a topochemicalre‘actidn; V p=aj-gh. i Coaction 6o RN R

tively slow reaction: GO,. (888)=2C0 ( (aan)s
. L H =00 . (gas)+Ota): .
It i§_followed by (2) a rapid reaction ‘(prail;!-caﬁyd z)it
equilibrium) ;O (aae) +Ha (gus) =H:0 (gaa) :Then (3) a

(dissolved in y-Fo 4

Povre o8

s ;;3!’.’3»3}1-‘3*5*“?'”"f_4v‘1~>'~x’;'~'.', e

- 708,

this mechanism quantitatively, probably because of
simultaneous reactions. .
Dorerry, H. G. See abs. 3154.

707. DorERTY, J.°D. Synthetic Fuels Development.
0il Gas Jour., vol. 47, No. 28, 1348, pp. 207, 419; Min.

- Eng., vol. 1, No. 4, 1949, pp. 116-124: Am. Inst. Min.
and Met. Eng., Tech. Pub. 2562 F. . 7
Paper was presented at the annnal Fuels Conference

of the American Society of Mechanical Engineers and .

the American Institute of Mining and Metallurgical

Engineers. Because “synthetic lquid fuels are not’

going to do ns very much good in an emergency if we

have to start from seratch,” construction of commer-
cial plants for the production of 1.000.000 bbl. per day
should Degin at once. . The planned program calls for

-a-total investment in plant and equipment of 8.7 bil-

lion dollars as compared with the 7.5 billion dollars"

that the petrolewm industry will spend between 197

“and 1951 to maintain its present productjon rates. In’
general 2 processes would be used about equally: The

Fischer-Tropsch gas-synthesis process and.-the Bergius

coal-hydrogenation process. The cost of production

per gallon of total produets would be 12.4 or 12.6 cents |
depending ‘on the process used. The production of

1,000,000 bbl. per day would consist ¢f 86,000 bbl. lique-:

fied propane and butane, 648,000 bil. high-grade motor

gasoline, and 266.000 hbl. Diesel and furnace oils. The

~ coal reauirenient would:he 575.(00 tons per day; a 34%

increase over the average 1947 production. Of -this

consumption, 213.000 tons would be bituminous coal

from ‘east of the Mississippi River and. 362.000, tons
Steel re-'
- quirements are estimated at 6.3 million tons, the peak
“consuinption occurring 5. or 6 years after starting the .
progran.’ Emplerment would e given to about:160,000- -
men, including miners. o . .

- would be coal and lignite from the .West.

See abs: 644,

~Jour., vol. 31, 1948, pp. 4256-429; Chem. Abs,, vol. 42,

1948, p. 9116. .

Possibilities of producing Synthetic liquid fuels from
_coal or natural gas are discussed. German methods .
and plants are described as well as the American .

- methods of preparing synthesis gas and the proposed
..method of processing coal for its produetion; The long-

- range United States development of synthetic fuels is .-

< most likely to be from coal. “While'in Canada the gas

process is’economically more; attractive, it is unlikely

that synthesis will bé started in"Canada in_ the near
future. Reasons are given for this conclusion.

.1 709, Domsk, H.. [Heterogeneous Decomposition Reac-
tions.
Oxide.] . Ztschr. physik. Chem;; vol. 8, Abt. B, 1930,
Dp, 159-180; Chem. Abs., vol. 24; 1930, p. 4452." -~

CH.OH. dissocites in 2 steps; 1st. into HCHO 4nd’

then to CO-+H.., This can be seen with.certainty only:

““when studied from monomoleculé films, and both steps

are then of Ist. order. The Teaction constants grow’

. somewhat smaller. as the redetion proceeds as & resulf -

of lessening activity of the reaction' centers: "The heat
of activation for the 1st. is 22,500 cal. and for the 2d.

. 85,000 cal,, the latter being in good accord with the.

- direct determination*for HCHO. .-
710,

©. 1938, p. 4060: " :

: Gaseous, liquid, and solid cntalfsts are ‘discussed .
- briefly, with examples to illustrate the reacting materi-

als, temperature, pressure, catalyst, and produets.
The mechanism of catalysis, catalyst formation, and

loss of -activity'by contraction from overbeating and -
from poisoning are explained. A flow diagram,§ views;

- and a model of a 75,000-ton plant for the manufacture
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Doxnerry, T. B. ’Hydrocarﬁox‘x Synthesis. Eng.’

~reaction takes place.

IXI. Decomposition. of ‘Methanol on— Zine’ -

- -tent for synthesis purposes.. - -

. [Catalytic Gas Reactions.]v Chern. Fab- -
- ¢k, vol. 11, 1938, pp. 138-139; Chem. Abs., vol. 32, .

- 91

of motor fuel from coal by the Fischer and Tropsch
method are shown, and also cuts of apparatus for
H.S0 manufactare, including the Lurgi apparatus for
direct conversion of H.S into H.SO.

Doxrxuy, T. See¢ abs. 3043.

711, DorcH, M., AxD KoLLwiTz, J. [Reaction of Water
Vapor Upon Glowing Coke. Contribution to the
Oxidation of Coal:] Braunkohle, vol. 31, 1932, pp.

. -607-610, 628-632, 645-649 ; Chem. Abs., vol. 26, 1932,
. 5785, )

In studring effects of rate of steam flow upon com-
position of gas formed, the reaction C+H.0=CO-+H:
with bituminous cokes is.found to be more rapid, and
the reaction C+2H.0==CO.+2H. is more rapid with
brown-coal .cokes. With cokes of intermediate coals,
this distinction is not noted. Thus, not only tempera-
ture and time, but the constitution of coal determine gas
consumption. Apparatus for c¢oke gasification with -
measured amounts of steam is described. e

712, DorcH, P. [Action of Steam on Coal. Study of-
_Superimposed Equilibria.] Ztschr. Elektrochem.,
vol. 38, 1932, pp. 596-601 ; British Chem. Abs.. 1933, -
B, p. 5; Chem. Abs,, vol. 26, 1932, p. 5193.

» . Action of steam on coal leads to the formation of CO
and H... The formation .of CQ: is a secondary reaction -
(CO+4-H:0=CO0.+H.:), the extent of which depends on
the active coke surface. “There is no evidence for the
reaction C+2H.0=CQ.-:2H,.." Experiments with:CO:
and H:, which were passed over coke, confirm this.
718, — [Water-Gas Generation From Coke and
Coal.] Gas- u. Wasserfach. vol. 75, 1982, pp. S07-
" ~$11; Chem, Abs, vol. 27, 1933. 1. 399.

"~ Caleulations -from -the - experiments “of . Bunte..and. -
Dolch show that the reaction of water vapor on Cand.
the formation of CO: is determined-by the water-gas
egquilibrinn “rather "than by ‘the "water-gas ‘reaction. .-
The degree of attainment of the-water-gas equilibrium." -
depends on the reactivity of .the coke on which the
No- evidence is found for the-.
.direct  action of water vapor on O according -to the -
reaction C 4+ 2H:0 = CO. + 2H.. Experiments with -
‘mixtures of CO: and H: over wood charcoal at temper- .
atures of 600°-1,000° indicated that -CO. and H. first

. react to form CO and H:O at about 600°, while CO:

“first begins to react with-C at about 750° ; with coke the -
corresponding temperatures are 800° and 980°.. The -
significance of coke reactivity for technical water-gas -

“manufacture is outlined; showing that a very reactive
coke is desirable for the run, but that it leads to an
excessive CO content during the blow period. -Special’

‘adjustments- of blow and run periods dre required.’

with the very reactive brown-coal coke. High reac-;
tivity is desirable, however, for the newer continuous
I water-gas processes using recuperators.  The use of =~
-eokes from young coals should:permit-the manufacture -
-of gas-high in Ha and- CO,, from which the. CO: can*
‘readily be washed out to give a gas with high H. co:

714, ———.-- [Water-Gas Genération From Coal and-’
“'. Coke.] -Gas- u. Wasserfach; vol.-75, 1982, 'D: 974;

.--Chem, Abs., voL 27,1983, p: 827.. = . .- e
" Reéply to.abs: 1412 and 2436.- The attainment of the..
--water-gas equilibrium depends more.on the reactivity’
‘of the carbonization product than on the ash content.:

~ «In general the degree attainment of this-equilibrium:

--parallels the reactivity of various cokes with respect:
‘to water vapor as given by Bunte (abs. 407). Experi-
ments. at 800° with a beechwood charcoal containing -
..2.3%:ash indicated substantial attainment of the water- -

... gas equilibrium as did experiments with a coke con-’
- taining 5.3% ash. ' Both charcoal and coke were ‘pres -

-pared by ¢arbonizing the ‘wood or coal at 1,000° .
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715. 3

[Influence of the Reactivity of Cokes on

the Behavior of Carbon Dioxide-Hydrogen Mixtures

at 600°-1,200°.] Brennstoff-Chem., vol. 14, 1933, D

. 261-263 ; British Chem. Abs., 1933, B, p. 772; Chem,
Abs., vol. 27, 1933, p. 5173. : . .

Both bituminous coke and wood eharcoal accelerate

the reaction CO:;-+H,»CO-4+H:0. Equilibrium was not

reached during passage of a 8: 7 mixture over the coke

even at 970°; above this temperature interaction of

the coke with the gases bégan, but even at 1,100° there

were still appreciable quantities of steam in the effinx

gases; below 820° with 34: 66 mixtures with coke or

charcoal, respectively, solid C does not enter into the

reaction. Equilibrium, in the gasepus reaction was

reached over the charcoal at 750° ; above S20° the gases

reacted with it, and at about 1,000° only CO and H,

were produced, '

716. —
‘Production. I. Water-Gas
unestech., vol. 27, 1939, pp. 3-5; British Chem. Abs.,
1939, B, p. 684 ; Chem. Abs., vol. 33, 1939, p. 3997.

" In g discussion of the water-zas equilibrium as the

chemical basis of synthesis-gas produetion, H.

2, the author compares the direct method of production

in which all the water gas is passed through the eata-

Iyst vessel and conyersion with steam continues until

H:' : CO"= 2, and the indirect inethod in which -some

of the water gas is converted with steam into a gas

with a low proportion of CO (2—4%) and this gas is
mixed with the remaining water gas to obtain the
desired ratio H: : CO = 2. The quantity of synthesis
. gas produced by the 2 methods is the same, -but the
steam consumption- differs considerably. -

717. ———. - [Chemical Principles of Synthesis-Gas_:
Production..
III. ' Yield of Synthesis Gas.] Feuerungstech., vol.
27, 1939, pp. 41-51; British Chem, Abs,, 1939, B, n;
684; Chem. Abs., vol. 33, 1939, p. 3997. T
Discusses the composition of synthesis gas and its

‘dependenice on. the. H. available,

of the H. available on the yield of synthesis gas. - Dis-
cusses effects of methods of . procedure and the CH,

content of the gas, -

718. .. -[Production of Synthesis Gas by Oxygen-

"~ 'Steam Gasification.) Feuerungstech.; vol. 27, 1
- Dp. 103-108; British Chem. *Abs,, 1939,-B,

"~ 'Chew. Abs., vol.'83, 1939, p. 5187 e s

. After a general discussion of the chemical theory

* . and the cobsumption of heat and O, the author de-

" 'seribes briefly technical processes for ‘producing syn-

* thesis gas ‘by-gasiﬂcation‘with Oz-steam mixtures; that

is, the Winkler producer, O.-steam gasification in verti-

cal ovens, the Lurgi process under pressure, and also

the effect of ‘the formation of CH, .on the yield and

‘'composition’of the gas. - It is claimed that gasification

. in'vertical ovens at atmospheric pressure with O.-steam

mixture produces a synthesis gas containing little CH, -

with the smallest O: consumption, * . - . <
719, — .- [Synthesis . Gas'. From. Brown :Coal.

- Fundamentals.] . Brennstoff-Chem., -vol.

* Pp. 101-111; Chem. ‘Abs., vol. 33,'1939, p. 9592,

Brown coal as a raw material -for producing .syn-

- thesis gas is examined. in - detafl in. low-temperature
assays, composition, and yield of products from 3.mid-

“German and 1 Bohemian brown. coals of ‘varying tar
contents. Data obtained were analyzed in material

balances and presented graphically. From. the calcu-

lated proportions: of ‘the various constituents in the.
products, behavior of these coals in the Bubiag-Didier
process with (1) simultaneous tar degasification, (2)

tar removal and return of detarred gases, (3) com- -

‘plete gasification with outside ‘heat, and (4)

P
o
P

R T

Bl OiOGRAPHY OF FISCHER-TROPSCH SYNTEESIS AND RELATED-PROCESSES

. -[Chemical Principles of Synthesis-Gas -
Equilibrivia.] Feuer--

100 ="

_IL". Composition, of  Synthesis.Gases.. . -

Explains ternary - -
diagrams and derives equations to determine the effect - -

939, -

.k,fperatures of ' 360° and 400°. 1T )
+ MeOH “89-929%, “unsaturated conipounds ‘2-4%, -alde-.

.- p: 52l

.+ Crs0; catalyst was
. -304.0 parts Cr.0,
- The mass then was filtered through a Biichner furnel
. and pressed into long strips.

[ -water.gas containing varying

gasifica- -

tion with tar recovery and outside heating; in the
Willz gas process of Pintsch-Hillebrand and Koppers;
-and in the O-steam gasification of the Winkler sus-
pension and pit processes, has been predicted with
detailed yield data. Comparison indicates that the
last-named process,
gasification are met by separate gasification of part
of the fuel, is far superior in yield of synthesis gas,
partieularly CO-}H,. :
720, - [Development of the Koppers Continuous
Vertical Retort in the I’ast 25 Years.] Gas- .
Wasserfach, vol. 86, 1043, pp. 27-33; British Chem,
Abs., 1945, 1, B, p. 118. .
Kopper's Installation for producing synthesis gas for
noncoking Japanese long-flame coal of low ash-melting
point is described. '

720a, [Reactions in Water-Gas and Synthe.
sis-Gas Generation and ‘Their Presentation in the
Terbeck Diagram.] Gas- u. Wasserfach, vol. 93,
1952, pp. 234-23S; Chem. Abs., vol. 46, 1952, p. 7,787.

"« Terbeck diagram has been shown to be useful for
‘operational control and in.'the interpretation of gas
analy%es for ‘synthesis gas plants. This diagram is
also of value in planning, developing and placing such
plants in operation. The graphic method - presented
in this article is simple and gives close agreement with
-~ practice. L C R o

721. Dorcov, B. .[Synthesis of Liquid Fuel From

. Gases ‘Obtaimed in Underground Gasification of
Coal.l  Podzemnaya Gazifikatsiya Uglei, No. 5, 1935,
DD. 10-18; Chem. Abs.. vol. 80, 1936, p. 1541 :

. Review. 19 refs. : L L

- 722. Dorgov, B. N. [Methanol Synthesis. VIV.] Jour.
JGrem. Ind. (U. 8. 8. R:): vol. 8, 1981, pp. 157472;
77 Cheni.” Abs,, vol. 25, 1931, p. 5189, R S

tion of synthetic-MeOH. -

723, — [Methanol Synthesis, II]" Khim: Tver-
* dogo’' Topliva, vol. 8; 1932, pp. 185-204; Chem. Abs,, .
vol. 28,1934, p. 5211, - .. o :
Synthesis was carried out in a steel homb lined with
_ Cu and baving a Cu insert to hold the_catalyst. The
" .process. was effected at a cold pressure of 100-150 atm.
“and 350°—100°." Pure EKahlbaum CO-and H- were used
.containing. Hz, 97.2; CH,, 0:4; unsaturated compounds,
0.2; Nz, 2.6; and O, 0.3%.
i. recommended, but good results were obtained with, Zn
“chromates. Among ‘the hest tricomponent catalysts *
© were CuwZnaCrs-and CusZneBiy, the yield of MeOH
amounting to 86-87¢% and 75%, respectively, at tem-
The- product contained .

- hydes and ketones 0.05-0.2%, and H.O and other.ad-
. mixtures 9-49. Various reactions are: described. -
The- difficulties in determining :the amount of H.0

; ~accompanying MeOH were overcome by the construe-

"tion.of a special apparatus,
with CaQ. .

* -724. Dorcov, B, N., AND Karrov, A, Z:

the product being treated

[Methanol Syn-

20, 1039, .- thesls: -IIL ' Synthesis From Commercial Gas and

'a Long-Life . Catalyst.] . Ehim. Tverdogs Topliva;
vo].‘)3,9 1932, pp. 262-288; Chem. Abs., vol. 28, 1934,
Synﬁhesié was carried out in the presenéé of 47n0.
prepared from'324.0 parts ZnO and
by shaking in 5 1. of H.O for 24 br.

The gas was a technical

. L amounts of H: and CO.

" Therefore H, was added to the requiréd ratio. The -
Process’ was carried out at.a constant pressure, the
best pressure being 250 atm., and- 370°. The product

+ ' was contaminated with Fe carbonyl, which precipitated

in which heat-requirements of the .

Review of well-known methods for iudustriai prbduc— o

Cw catalysts are mnot . -

in f con-
ough the influence of air. The degree o con-
gg:sité‘xf w‘i-th each cycle amounted to about 99, with
g total yield of 63%. ,

ov, B. N., sxp BocEarova, E. M. [Methanol
Wss.vxlx)&rfs?s: BIV. ’ Catalytic Oxidation of the Syn-
‘thetic Methanol to Formaldebyde]. Ehim. éll:vecle;
" dogo Topliva, vol. 3, 1932 pp. 406_418"8 hers,
Zentralb,, 1934, 1, p. 2652; Chem. Abs,, vol. 28, Y
ot ' bed in detail
: rding to the experiments described in e" s
pa?sc:fgé?)f ;he gas mixture over porous surfneesb (glrﬁsé«
porcelain, C) yields minute amounts of HCH % s)e
metallic catalysts, except Ag and Cu, are of lit te]u <
The yiélds are slightly higher when the eca a_y? s
are compressed in- the reaction tube, Metal n.;_u ke; )
_cannot be used, while eatalysts prepared from Cu dis] 111'
which are placed close together, give a HCI}O vie!
Cup to 42¢%. A catalyst composed of CuQ .uox}eo(l)r
" together with an activator gives CH.0 'yxel'd‘s of 1_5
‘43%.  The best results were obtaiiied with J.honufr n
- catalysts, which yielded up fo 41-42% of CI%: d te
" apparatus. used is described, and the numerical data
:;are tabulated, - 7 . . - S

.. AN pinsKIL AL N 3 linnol

. Dorgov, B. N, ANp KarpINSKIL M, N. . [Metha
72g\‘nthesis: V. Influence of Activators on t!’? Zinc-
" Chromite Catalyst.] Khim. Tverdogo Topliv n‘.) T-?,ll
- 8,1932, pp. 539-5GS ; Chem. Zentralb,, 1934, I, p. 2652;

Chem. Abs,, vol. 28, 1934, p. 5805. - .

. s end 3 : . ith .
Following promators were used in comuncn'tm \\. )
the 4Zn0.(‘°r=1()3 catalyst: W. Y. Th. Ce. La, Ta. and

1.7 Zr. The experiments were carried out with a gecx'c?gtsh-
17 "ing pressure, each being earried out-for 60 min. with « .

500 ce. of the catalyst. The highest MeOH yields were

7 TaQz. “The results are tabulated and plotted. -

27, ———. ' [Methanol . Synthesis. VL. Synthesis

: 72}:01&1 ’Carbol&ie Acld and Hydrogen.] Kbhim. ,I:“er-
dogo Topliva, vol. 4, 1933, pp. 69-19; Chem.lZenh_ :g(})""'
1934, 1, p. 2652; Chern. ‘Abs,, vol. 28, 1934, p. 5805..:

hese eXperiments were cirried out with a decreas-

ing p’ieisurle and theé activity of the catalysts was in-
vestigated at 226°-400°. . In another synthesis car-

- ried -out at constant pressure and with. introduction
“7of additional ‘portions -of guses_(]mjmg t]le process, ?
.- circulating Fischer retort of 4.5-1; cz}pa_xcxty was Vus%(.‘
The gas mixture.was prepared by wixing CO: npd 2
compressing it, and keeping it in steel bottles. T €

i reac¢tion COa-+3H:~CH:,0H4-H.0, as shown by the ex-
" periments, . proceeds . in - 2 -stages. (1) COs4-He—
CO-+H:0 and (2) CO--2H,»>CH,OH.  The velocities

of the reactions differ, depending upon the x‘ﬂtllO l:f
gases, temperature, catalyst, etc. 19 dlffergnt catalysts

-+ and their mixtures were investigated, _qnd, it was fm’:l_n(}
.. ' that -the maximum lies at 300°-323°, ' that"is, 4,51
:lower than that for MeOH from CO and H.. 'The fol-
.- . lowing. catalysts were used in various com}gmutmga :
' Mg0, Fe:0s, Zn0, ThO:, V:05, Ce.0s Cu0, Ni:0; Cd0,.
“. . MnQ, and Cr:0s.

.7 tained with Zn0-14.5% CA0-4-59% Fe.0s and Zn0+2% -
.+ Fe:0s-19%- CuO; reaching 51.5% and 50%. Howerer,

when  maintgining 8. constant, pressure by the intro-,

h. in the velocity of the flow of the gas mixture
Smfs%%leslol‘we&h'yields of MeOH: because of the slowing
down of the: conversion of CO. to CO.: Thé crude

" MeOH contained CuH: traces, CuHu:: none, HCHOQ
none, AcH traces, AcOEt none, AcOH about 0.05-

i it 5 vol. H:
in the synthesis consisted of 1 vol. C0:/3-3.5 v .
-« With the admisture of 0.2-0.8% CO and 0.4-8.0% N..
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obtained  with the-promotors (1%) ThO:, ZrO: :m(} =

- 730,

The -

,The highest MeOH yields were ob:" - ' "

0 TO L
-+ duction .of new portionsof ‘gas, working. at ‘825°,.

S ’2(1)16:92% gtm., nndp’u‘sing,thecatulyst Zn0+-5% CdO,
- . the yield of CH;OH could be raised to 63% by weight.

AT . ( { 2 gy
' 0.06%, and Fe(CO)s none,” A pure 98% MeOH.is ob- . -
’ tai!,lezl by distillation and rectification.The gas used’ "

. 93
. DoLcov, B. N, Karrov, A. Z, AND, VELTISTO‘:;&,
mgl.v. [Methan:ﬂ Synthesi;. VII] Khim, Tverdogo

Topliva, vol. 4, 1933, pp. 492-499; Chem. Abs, vol.
28, 1934, p. 6279.

1yst that was used previously (sce abs. 724)
angattgasi; still retained its activity was analyzed aft’ex:
186 experiments. Xt.contained Z{lO!, 8.1, Cr:0,, ls(id,
Fe,05, 0.3; and S, 2.0%. The missing 1.1% includes
admixtures such as ZnCO; and ZnS0.. The influence
of the volume veloeity of the mixture of gases on tge
MeOH yield was investigated; at 350 L/hr.- t 2
volume velocity is 85,600, the duration of contact 1(?.
sec., and the yield -of MeOH 750 gm./hr. The fre-
quency of the discharge of the MeOH from the. 511_1(;
paratus affects the yields consxdemh}y; on discharging
every 5 min. during 1 hr, 437 em® of :\I.gOH_Js 0})—
tained; in discharging every 30 miﬁn.. the 3xe]d is.only
373 ce. In the experiments carried out with xga;eir
gas alone, without the addition of e, an alzprecm ‘e
decrease in the activity of the catalyst takes 1')1:1&’91.
With the increase of the amount of the H:,. through
conversion of the CO and consequent formation o't
H.0, the activity of the catalyst increases, remmnm,,f.
nevertheless, below that existing in {he presence 191 )
enough H.. Small amounts of AcOI{. Et0Ac, Ac 1,
allyl alcohol, acetone, Fe carbonyl, S, and H.0 are
formed, in addition’'to 969 MeOH. .

. Doreov, B. N, Kareixskrl, M. N, AND SiLINg,
B Petbanel Synthests. VIIL]" Khim. Trer-
dogo Topliva, vel. 5. 1934, pp. 4704745 Chem. Abs, .
vol. 29, 1935, p. «275. o % of Cds .
‘ as suclh, ‘or with the addition of 5% of CdS,
iMc?gfand;CuS,' decomposes MeOH 100% at 300°-375°.

© Zn$S, with the addition of 1% of the above admixtures -

and Sb.S; decowposes MeQH 1005+ at 300°-325°. Zn0’

“decomposes MeOH completely-ata temperature ex- . .

i it : g btained is
ceeding 400°.. The composition of the gas g _
‘near t£1:1e stoichiometric fatio CO - : H.=0.5 only f}(;l_ .
ZnS, further additions considerably incréase-the H.

- ratio, particularly the 1% admixtures. (1.5-2.5 times). =

' iti ; i incre he.activity
An addition of 19& of activators increases the.s v
of the catalyst uoticeably, but it lowers the amount of‘ .
"CO in the gas. The catalysts may be sunitable fm ‘
MeOQH synthesis earried out under pressure.

Doreov, B. . [Syathesis of Hydrocarbons From -
“"Carbon Oxide ‘and  Hydrogen Under Atmospheric .

© . Pressure.] Khim, Tverdogo Topliva, vol. §,:1937,

" pp- 901-922; Chem. Abs.,vol. 32; 1938. p. 4308." . :’;F'
Reviewili which 22 catalysts used in the s.\‘nthebsis -

are tabulated and their merits discussed. .

. See abs, 277, 278, 279,280, 281, 282, 1578,
. 8557, o : :

o "Doteov, B.X. - AxD BocHarovs, B, M. [Metli-.
“inol - Synthesis, ~ IV. Oatalytic ~Oxidation -of -the ..

" 'Synthetic Methanol to Formaldehyde.] - Sce a¥s. 725.°

ov, B..XN.. and Kanreixskal, M. N.. [Meth-
dnoIDSosr:gthésis:. V. Influence of the Activators onm:.
mite Catalyst.]. Sce abs. 726, - =i .o

e [Methanol - Synthesis. ~ VL. ’Synthesis - -
From Carbonic. Acid and Hydrogen.] = Scc abs. 727.. )
" Dorgoy, B. N, :aNp Kareov, A. Z. [Methanol. -

Synthesis. III.  Synthesis From’ ‘Coxnxnercial -Ggs !

‘the Zine-Chro:

% and-a’Long-Life Catalyst.] Sce abs. 724.

“Doveov, B. N., Earernskif, M. H., AND SILINA

: N P. - [Methanol" Synthesis. VIIL] . See:abs. 729.

<" Dorcov, B.'N., Karrov, A, Z;, AND VELTISTOVA, .
M. V. [Methanol Synthesis. VIIL] See abs. 728, -
- 781, Donmenicary, C. A. Magnetic agd Electric Prop-
. 73:rties of Natural and Synatheti,c Single Grystnlsﬁof :
.. Magnetite. Phys. Rev., vol. 76, 1949, p. 4(_50; vo_l_. 18,
1950, pp. 458-467; Chem. Abs., vol. 44, 1gao,-p; 7104,
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732. DoyMiNTk, W, [Catalysts for the Reaction CO
H:0=C0:+4-H:.] Przemysl Chem., vol. 11, 1927, pig-.
557-562; Chem. Abs., vol. 23, 1929, p. 1997. '
Process of preparing the catalyst ‘was based on the

equation:  3FeCO;+HNOs+{H.0=3Fe(0H):+NO+
8C0.. Its activity was still great at a temperature as
low as 390° working with a gas composed of CO. 7.5,
CO, 17, and H., 55%. The hypothesis was substantiated
that only metal that possesses the least alkaline prop-
erties, and the sulfide of which is readily hydrolyzed by
water vapor, can be a permanent activator in presence
of S gases. Thus, it was possible to reactivate the Fe
catalyst with Cr or Al but not with Co or Mn.

733, [Catalysts for the Reaction CO H:0
= CO:v 4 H.] Przemysl Chem., vol. 12, 19:.;-8, I;p.
229-235 1 Chem., Abs., vol, 22,1028, p, 4334,

From theoretical considerations the following equa-
_tion for CO + H:0 &= CO: + H: is derived: ¥ q
Bt T ok TP AN
e e HE=D UV, -

This. is like that f_ur bimolecular reactions in homog-

Ie;lslogsl systfems. fl: ;s a constant. that.characterizes the
eful surface of the catalyst at a given temperature,

E = [CO:] [H:] : [CO] |H:0] = equilibrium constant
at a-given temperacure, ¥ = space velocity of the gas
vapor mixture in c¢. per hr. per gm, of catalyst, r =
part}al pressure of CO: in the reaction mixture, ro =
partial pressure of CO: before the reaction, &, and -

the 2 roots of the equation
e T (PH.Ax—1) . .
- {‘I’QCO—(m—gz‘o))(P..Hg(.)—(.z-"—‘—_w‘.))4_,IL=0,' in \\?u(-ll

PoH:, PCO a1nd F.H:0 represent the partial /press'u'res -
of the respective components before thie reaction. and ~ .-

- only. @, the root with the negative radical, repres
the nega radical, represents
- -the pressure of CO: at equilibrimm. ‘To test this experi-
mentally the extent of the reaction was measured after
the gaseous mixture had passed over 1 and-over 2 equal

" portions of the catalyst under-the Ssame conditions; A . -

whole series of determinations shows that the eatalysis
~of water gas does proceed according to the derived

equation, ‘but that possibility .of small differences of = -

temperature lowers

- tions. . - .
734.
of Liquid Fuels.] . Przeglad. Chem.; vol. 2, 193S;

_1417; Chem. Zentralb., 1939, T, p. 1698~

" Review of processes for the production .of fuels from

the aceuracy of the determina-

coal, with comparative costs for the cohstruction of *

plants in Poland.. . . :
Doraty, E.E. Sec.abs. 644, 3811, -
L DoxN, L. Sec abs. 3392, - .
- © Dorcas, M. J.  Seeabs. 1488.° | -
o 4DDOBING,‘ W...See abs. 8570," - - .
5. DoRSCENER, O. [Gas Pipeline Transniiss;
Methane Derived From Pressure Gasification. and

.| Chem. Abs.; vol.'43, 1949, p. 4832, ' .

Synthesis.] - Erdol u. Kohle, vol. 2, 1949, pp. 59-65; - -

, residual Fischer-Tropsch synthesis, a process
developed that combines pressure 'gasgﬁcationh ‘:)sf 1;%33\
;v_ath Fxs%her-Tropsch‘ synthesis,

_tion may be carried out with lignite or coa i

- 'and ash content up to 35%, pglll'ticle size lzganlgt:lx]r)e(
and -an O-steam mixture at. 10-30. atm. The \ex})-’ ‘
thermic CH. reaction reduces the O. consumption to

. % of tl}qtvused in- similar processes. (
compositions of the raw gas, synthesis gas (after re-’

BIBLIOGRAPHY OF FISCHER-TROPSCH SYNTHESIS AND RELATED PROCESSEs

[Processes for the Synthetic Prodnction .-

2of "

Pressure gasifica- -

. "740. Dowp, J. J,, ELpER, J. L., Carp, J. P, AND CoREX, P.

The percentage °

moval of CO:), and CH, gas (residual gas from Fi -
- Tropsch synthesis) follow, resp'e_ctivelgz ‘CO:,’?%.Sél;e.a, -

:39; GuHa, 09,12, 18, €O, 185, 25.5, 27: H. -
533, 8.2; OH, 124, 17.9, 821; Ko, 13, 1.6, 'ts.sH;"h%i'tls'

of combustion in kecal. per m.® were 8,150, 4,350, 30,
k cal. y 3 - 0, 8,450,
There is no reduction in yield of liql’xid })rb(i’uéts, :gr ol

-. and 164 tons coked during the

: the Hydrocol processes,

thermal conductivity cell.unit i 1 unit.
: ; cell unit is used for binary mix-
Fot obainme o 45 I ‘ g Ll tures and for other mixtures that can be so 'clozlesrl)de]?g.
) as: o; i 6 - SO eC
g 4 g gh calorific value from the .- multiple cell unit is deseribeéd. A complete deseripti
.- of the cells, auxiliary equipm eription .

_types of blasting were used: _Gas-air, Qw-air, O-air-

- in catalyst activitjf. The heat balance for ordin
synthesis gas: 3,066 keal. = 100%; liquid h\-cﬁ-xz
c‘arbons, pz_l_ramn 1,385 keal. = 45% ; residual gas?l 062
kcal._=34. 7% ; steam 414 keal, ==13.69 ; loss 205 k'cal_
= 6.7%. Heat balance for pressure gasification 4,135
keal. = 100% ; liquid products 1,240 keal. = 80%:
CH, gas 2,290 keal. = 55.4% ; steam 400 keal. = 9.7%:
lqss 202 keal, = 4.9%. The gas also may be utilized
%i ?::\1' fnoalﬁ :noitolr fvehié'lgi, locomotives (gas turbines),

aterial for C:H: actur i
Drocoss. ’ mnnuf‘u.tme. ) nggmm of
73%HD\(3:;r::xgmcln, F. H. Report of Subcommittee. I,
h evelopments. . Proc. Am. Gas Assoc.

28; 1934, pp. 316-318, Gas Assoc, ol

Perfection of the steams conversion
e process for trans-
formation of natural gas to blue gas or H as end prod-
ucgs has been of importance. The former is available
for MgOH and HCHO production or as the first stepsin
the _F:scher-Tropsch process. To date, research on this

]sil:]l:fiedc/tlsougoggsts tlflf production of 1 bbi. of hydrocarbon’

X cu. ft. of natur: as, i i
vy tural gas, mcludmg fuel for

737. Intrinsie Value of Natural G

- S ¢ Naturs as, a Na-
tional Asset. Am. Gas Jour., v 5, N
Sonal 28 ur., vol. 165, No. 6, 1946,‘ D
Tlie role of natural gas in the national ec i
) f natural ga ] al économy-is
p1e§ente§i, with brief mention of its utilization in pro--
ducing liguid fuel by way of the Fischer-Tropsch and

ves Sec abs. 2661, 2662.

. DorERwEICH, F. H., axp HuUFr, W, J. .Colloi
/ E . F.. H., A , W, J. ~.Colloidal
Properties’ of Iron Oxide in Hrdrogen Sulfide  Re-
’x_lit’)_\'a(l;. I;roq. ;Alln.g ?ns Assoc.; vol. 20, 1938, pp. 699-
1177 Gas-Age, vol. §2, No. 9, 1938, pp. 43—4: 54, 56-58;
Chen, Abs., \301. 33, 1939, p. 1473. ppi B 47 »?4, JG_")S'
Adsorption capacity, activity, and ‘colloida it

apacity, ¥, colloidal cont
of a number of Fe oxides used for removing H.S frzl;z‘l:
828 were measured. “These oxides were divided into 2
groups, (1) those containing more than 11% Al1.0s and
(2) those contaimqg less than that amount. - Oxides of
%rosup (1) showed increasing capacity and activity for
& absgrptmn with decreasing particle size; those of
group (2) showed greater activity but diminishing ca-
_pacity with decreasing particle size, Also oxides of the

latter group are affected markedly in their activity by .

changes in alkali.content. -Heati i b
tka) Y . ating the oxides to 550°
caused the particle size of.all oxides. to increase ;“;l)n's

. resulted in correspondingly Jower activity.

) 738. "D'OuviLLE, E. L., AND Howg, K. B, TUse of ;Ihé‘rxﬁayl“ B

Conductivity Cells for Gas Analysis in Studying the

‘Fischer-Tropsch Synthesis of Hydrocarbons. . Petrol.. * ;

Refinet, vol. 26, No. 6, 1947, pp. 526-531.

Method is described with the h for
ethod wit elp of 11 figs. for an-
glysxs of both synthesis gas and xg'oduct; ggs‘ fggn’ll nﬂ

- bench-scale Co-catalyst Fischer-Tropsch unit. A single .

For-complex mixtures of as many as 5-components a -

: h equ ent, and technigue is given.
The advantages and limitations of the met(quodlzf‘r%‘;ieirsl— '
cussed with special reference to Fischer-Tropsch gases.

-Experiment in Underground G tion ¢
Gope ] U asificationof Coal
-ﬂciaféﬁiéz‘?);f?au of Mmes L}’tept. oi; Investigati{onér :
"'Using various methods of operation, i vis dete
t was deter-
!.ngged thag gases could be generated spe’ciﬁcally fgr use
in’generating power or for synthesis purposes.. It is es- .
timated that 236 tons of: coal were burned ‘completely :_
combustion period... 5

steam, Olzjsteam,‘and steam.  Comparative heating val-

ues for each of these methods per cu. ft. of gas were,

respectively 47, 50, 110, 135, and 200 B. t.u. It was

also determined that the first 2 methods produced gases -
suitable for power generation, while the last 3 yiglded :
gases suitable for synthesis purposes.

741. Dowxs, C. R. Impact of Tonnage Oxygen on
American Chemwical Industry.
No. §, August, 1048, pp. 113-117, 121.

" The paper was presented before the Chemical Market
TResearch Association. “Tonnage O: of 90-93% purity is
being produced experimentally, and enormous plants.
for its production are being constructed. It will largely
supplant 99.5% O, except for metal cutting and weld-
ing. Production of 99.5% Q. now amounts to about 15,3
billion eu. ft./yr. 7 plants for production of 95% O
are now being built, the estimated production of which
is 40 billion cu. £t./¥r. . The composition of 95% O: by
vol. is approximately 95% O 3.29% A, and 1.8% N.
Plant and operating costs for a plant of 1,000 tons/day
capacity ‘should be $4,000.000_and $8.67/ton, respec-
tively, whereas:the cost of 99.5% O is approximately”
$64-$120/ton, depending upon a monthly volume of
100-10- tons respectively. Several uses for tounage 0:.
are presented und discussed, such as synthetic fuels,
chemicals, iron :dnd steel production, roasting of ores,

- and city gas and chlorine production. .

742, Dowxs, C. R., a¥p Rusirox, J. H. Tonnage Oxy-
gen. Chem. Eng. Progress, vol. 1, 1047, pp. 12-20;
Chem: Abs., vol. 41, 1047, 1. 2213. . ’
Potential examples for the use of tannage oxygen are

discussed at some length: Gasification of coal, synthe-

,sis gasproduction, syntheticliquid-fuels, chemical prod-

Juets’ (Synthine process). H.850s abd $0O-, and metaltur-

_gieal uses.  Costs arve calenlared as-follows:’ -+ -

_ . Estimated {otal plant and operating costs, Octolier 1943, for producing 955 O;

11,0000 ¢
42
24,00
3.4
1.20
.08
. .25
7 I 3.22
Total operating cost per ton.. ~-] 8.2 3 75
_ Total operating -cost per 1,000 cu. -
.2 Cents. 1.7 T .3 [ 116"
© Kw,hr.per 1,000 cu, {t. for compress . s R
©slon.. Lo s [T ies [ | 128
. “Kw.-hr. per 1,000 cu, ft, for suxiliaries.{- 2.2') 223 2.2 2.2} 3.2
~w - Total kw.-br. per 1,000 eu, ft.ooron 15.6 | 15.3 } 15,01 14.9 §- 14.7

" IIncludes water, 1 cont per 1,000 gal.; incidental électric power, 0.4 -
*,7-cent per kw.-hr.; steam, 30 cents-per 1,000 1b. . cl L

' "!.~7429.. ‘DRAIN, J.; AXD chﬁEL,‘ A ;L[‘Structure and Ther-

. Bull. soe, ¢him., 1951, pp. 547-640. | .-

- -

. momagnetic Properties of the Cobalt Carbide Co:C.]

¢ By paissing CO over Co at 210 Co.C-+as formed. Its

structure :appears - to Tesult ‘from the’ insertion of C
- atoms into an orthorhombic, almost compact hexagonal,
.. network. of Co atoms. . This ingertion-gives rise to'a
" series of solid ‘solutions which may -deviate"from-the
composition Co:C.” The carbide Co:C is only the upper
limit, - The paramagnetic. carbide Co.C is transformed
under vacuum' into a compact héxagonal phase which
- is a solid solution of Cin «~Co, this phase being pro-
gressively decarburized by heating to give a pure hexa-

- “zonal-Co. - The gases, H:, N:, CO, in.accordance with

" their nature, react upon ‘Co:C-and causé an.evolution

analogous .o, that. which the hexagonal Ni_carbide
. undergoes- under -the same conditions. . .~ )
743. 3
of the Cobalt Carbide Co.C.]
- ary-February 1951, p. 23.

Reduced Co, supported on ThO.. was carburized with

CO at-210°.C. to form paramagnetic, -orthorhombie

{ITERATORE ABSTRACTS -~ -

Chem. Eng., vol. &3, .

[Thermomagnetic -and Structural Study
7 Bull. soc. chim,, Janu- -

- .95

CoC (abs. 1440} similar to CoN, with a=29043, b=
4.4653, ¢=4.368A. The crystalline paramieters varied
slightly with the mode of preparation, probably be-
cause of differences in composition. The carbide de-
composed in vacao at about 260° into a ferromagnetie
hexagonal close-packed solid -solution of C in o-Co,
which was subsequently decarburized to hexagonal
lose-packed a—Co. Reaction set in.at 208° in N, at
198° in H.,-and at 364° in CO. ’

744, Drawe, R. [High-Heating-Value Gas From the
Oxrygen Gas Producer.] Gas-u. Wasserfach, vol, 76,
19283, pp. 541-545; Chem. Abs., vol. 27, 1933, p. 5172.
At Tegel, brown coal was gasified at atmospheric

- pressure_in an O- gas producer at the rate of 200 kg.
per m.” producer area. Higher rates were not possible
because of limited Q. supply. The O: was satarated at
89°-93°, No slagging was noted. With O: saturated
at 90°; 1 m.® O: zave 16,000-17.000 cal, in the form. of

gas having the following analysis: CO:. 13.2%; Q-

1.1%;. illuminants, 2.3%; CO, 32.9% 1 H.. 42.80: CH,, .

11%; and Nz, 6.6%. ' 1 m.? of Ox was enough to gasify .

4. kg. brown-coal briquets, Experiments with an O: .

=as producer at elevated pressures by the Lurgi Gesell-

schaft fiir Wiirmetechnik were limited by the O: supply -
to 900 kg. throughout per m.* of producer.area per hr
at an operating pressure of 20 atm. The back pres-
sure with a 3-m. fuel bed was less than 50 mm. - At the
higher pressure far oils and-light oil wereseasily sep-

arated by cooling. The O: used had a purity.of 72—

3%, but calculations as to O: requirements were made

on a basis of 909 O:, indieating’ that requirements.

. per 4,000 cal. in the form of gas were 0.202 m2atl atm.,,-

0.110 m2 at 10 atm., and 0.80 m*.at 20 atm. operating

pressure, The caleulatéd heating  value of the CO-

" frée gases reached a maximum of $34-B. t.-u. percu. ft.
at 20 atin., so that this gas shonld he satisfactory for
city-gas. " An_ O price equivalent to about $0.10 per
1.000 cu. ft. is assumed in estimating that fhis gas conld’
compete with other sources. of citygas. . " :

. 745. fIncreasing.the Form Value of Fuels.]

_Gas- u. Wassexfach, vol. 80, 1937, pp. 806-810; Chem..~
Abs., vol. 32, 1938, p. 1071. . .

* Continnous gasification of brown coal with O: and
~  guperheated steam at 20 atm. is described.” The town of -

. Zittau has been supplied during the past year with gas
of calorific value 4,280 keal. per m.* and d. 0.448.. Modi-

“fieation of thé process to produce liquid fuel by the

. Fischer-Tropsch synthesis could be made by operating

coat A0 atm L e e T s

o746, .~ [Results of Pressure Gasification With.

*Oxggen.] Arch. Wiirmewirt., vol. 19, 1938, pp. 201

203 ; Chem. Abs., Yol: 82, 1938, pp. 7700. R

- Plant of Zittau gasifying brown coal with - mixéd” -
. steam and O at 20 atm. is briefly described with a heat:

‘balance. . Curves are given te show that as the pres-

" sure inereases the CH, and CO: in the products rise,

" _while'the Hz and CO fall. - o ’

T T ==

—,.:;[Evaluation of Fuels.] Glaseﬁr’s‘; Aﬁn;,,
vol.’73, No. 5, 1949, pp. 80-85 ;- Gas- u. Was_serfaph, vol." "

) 90, 1949, pp. 212-217. - . N
& Discusses evaluation.of  solid, liquid, and gaseous
_ 7. fuels. - Presents data "on performance -and.heat- con-"
" sumption of various power gases and heat balance 6f
the Fischer-Tropsch- synthesis and of high qaloric;gns
- -+ production. T k :
S Dressier, R. G, See abs. 155, 156, 1431, 16773,
. 8549, o e : .
3 Dgew, T..B. Kce dbs. 607, el
748. Drico, ‘A., AND Przzo, M. . [Magnetization of Thin
" Perromagnetic Films.] - Nuovo cimento, vol. 5, 1948,
pp: 196-206 ; Chem. Abs., vol. 42, 1948, n. 7387,







T 77 750, DUCHENE, G Aixn')umr‘.\"‘,"I(fM.“‘ [French-BExperi-:

96

Preliminary paper. Theories of magunetism predict
that the properties of thin films should differ from
those of massive samples. Experiments with thin films
of Fe, Co, and Ni show that the characteristics of the
magnetization curve vary with film thickness. Bark-
hausen discontinuities disappear.at a thickness of 1.2 x
10~ em. for Co, 0.8 x 10~* for Ni, and 1.3 x 10" for Fe.

DrigAS, G, See abs. 3140. .

748. DUBROVSKATA, A., AxD Korozev, N. I. [Adsorption
Properties of Promoted Iron Oxide in Relation to the
Distribution of the Promoter in the Oxide Xrm of
Ammonia Catalysts.] Acta Physicochim, U. R. 8. 8,
(in German), vol. 4, 1936, pp. 841-858; Cheni. Abs.,
vol. 30, 1936, p. 7987,

Adsorption isotherms of O: on pure Fe:0; and on Fe.Q,
that contained 109 AlLQs were determined at —190°
and +4400°. X-ray photograpls of Fe.Q:; samples
heated to various temperatures. showed that the ad-
-sorbing power of Fe.0, decreased as:the crystals Le-
came larger, - The kinetics of Q: desorption from pro-
moted and nonpromoted Fe:0; studied at various tem--
peratures. showed that the activation energy of de-
sorption is independent of the presence of a promoter
and averages 10,860 cal.  Thus, even in the case of the
promoted Fe:0. the adsorption centers are the Fe:Oq
mols. It was found that the addition of 10% AL:O; to
Pe:0: lowers the specific adsorption of O-. This proves

. that the dissolved AlO: is strongly adsorbed on the .
surface of the Fe:0; erystals. Froni the data found;
the equilibrium -constant between the dissolved and
adsorbed Al:O; was calculated angd an equation derived.

Using this equation, it was shown that with relatively

large Fe:0; crystals.. 19 ALO: shielded 505¢ of the -

- surface of the.Fe.Os BN .

mental Station for the I’roduction of City. Gas and.
Synthesis Gas-From Fuveau-Lignites.] Chaleur et
ind;, vol. 29, No. 274275, May-June 1948, pp. 113-125,
149-156 ; Chem. Abs,, vol.42, 1948, p. 6514, . : B

Description with diagrams and operating data of‘avn ’

experimental plant for the production -of city gas and
synthesis gas by the Syngaz process -developed by G.

-~ Szigeth of Hungary. It appears to be a modification of

the Woodall-Duckbam system. The process is continu-
ous and includes the phases of carbonization, water-gas

production, and gas-conversion in the sume apparatus.
* The last step involves a reversal-of the gas stream and -

- eracking of the hydracarbons aund.the CH, by ‘contact.
. with the incandescent coke. : The results of two Syngaz

rect:CO :'H.ratio of 1.:.2, °
" DupasH, A. P. Sec abs. 1987, -
“ DuptEy, 3. F, Sceabs.1677. © - . ¢
. 751, Durr, D. M. Coal Gasification Rather. Than Hy-

runsreveal the production of synthesis gas with the eOr-

."drogenation Urged. ' Oil Gas Jour., vol. 46; No. 40, '

1948, pp. 39, 129,

" 1o P,C. Keith, in a recent tallk at,a meeting of the Nat-"

-+ ural Gasoline 'Association 'of ‘America, proposes, “coal -
- -gasification rather-than espensive, inefficient coal hy- -
drogenation,” as a means of meeting the existing short- -

age of fuels. .-Use of 100,000,000 tons of coal per year in
a noncatalytic, relatively simple, gas-from-coal process-

originally developed. by the Germans-and now under - -

pilot-plant operation in Trenton, N. J., would replace -
the 350,000,000 bbl. of petroleum fuels, which-the resid-

ual and distillate heating market is estimdted.to re- ~
quire anpually by 1950. This shift, coupled with the ~

650,000 bbl. of liquid fuels per day considered as #vail-
able from mnatural-gas conversion, might bridge the
*+2,000,000-bbl. daily gap, which has been mentioned b¥
Government authorities. A'program for the wholesale
conversion of coal to liquid fuels, either by high-pres-

sure hydrogeration. or low-pressure Hydrocol process
. ds unwise -and ill-advised at present. Thermal- effi-

BIBLIOGRAPHY OF FISCHER-TROPSCH SYNTHESIS AND RELATED"PROCﬁSSES -

-~ Chem. Abs,, vol. 27, 1933,"p. 176."

clency of the coal-to-liquid-fuel processes is basically
low (not over 45%) and there is a serious question if
the tremendous quantities of coal required are readily
available.

752. . Synthesis Fuels Competitive With Crude-
Based Fuels, 0il Gas Jour., vol. 46, No. 37, 1948, p. 57.
According to E. V. Murphree, yresident of the Stand-

ard Qil Development Co. and principal speaker at the

dedication of a new research building at Baton Rouge,
motor fuel produced from natural gas is now generally
competitive with that produced from petroleum. The
hydrocarbon-synthesis process employing the fiuid-cat-
alyst technigue is still undergoing improvement, and
commercial plants are being considered. Comparative
plant costs under present prices are about as follows:
For a conventional refinery, $2,000-82.500 per bbl. of

product per day; for a natural-gas synthesis plant, '

$4,000-$1.500; and for a synthesis plant using coal,
$8,000. A pilot-plant demonstration of the 2-vessel sys-
 teni of shale retorting using the fluid technique will
soon be inavgurited. Pilot plants devoted to synthesis |
study jncluding a 10-bbl. per day unit from which data
are being obtained . through -more than 60 recording
instruments are under operation. A former hydro-
wenation unit is being converted to the production of
higher molecular-weight alcobols, tlie process, there-
. fore, being based on the reaction between synthesis gas
and. certain petroleum. fractions with subsequent
hydrogenation,” - - ’ Lo
753. Doeaavors, P, Utilization of Methanol as a Pos:
sible Automobile Fuel. Oil Gas Jour., vol. 25, No.
28, 1926,  p. 142; Proc. Internat. Conf. Bituminous
.Coal, 15t Conf.. 1920, pp. 161-164; Chem. Abs:, vol.
21, 1927, p, 2179, . ) .
-Objections to the use of MeOH as fuel are-its low
calorifie vilue and the tendency to form stldehydes on -

.. incomplete combustion. At compression ratios above

6, the alcohol caused self-ignition. -Detonation may be'

-eliminated by the use of an: antidetonant.such as .

PbEt. " - L .

. Dunsine, R. G. Sce abs. 2035, .
754. DynsraN, A. E. Fluid Fuels. Gas and
-+ Bower, vol. 22, No, 253, 1926, pp. 6-7.° .

Deals with Bei'gius procéss. and synthol. )

- 755, .- Refining of "Petrolenm. JII. :Synthol
" . and Synthetic Petroleum. . Fuel, vol. 8, 1929, pp. 502~
504, Chem. Abs., vol. 24,1930, p. 2587, = B

Qil

Excerpt from the Cantor lecture.  Briefly reviews ’

work of Badische -Anilin—und Soda-Fabrik, Patart,
‘Fischer, and Tropsch on the synthesis of hydrocarbons

" from CO and H -

756. . Fluid Fuels Today and Tonorrow.

‘Chem. and Ind.,.vol. 51, 1032, pp. §22-831, §46-855; -

* Second Jubilee memorial lecture. - Discusses liquid’

‘fuels from various sources: Petroleum, natural gas, -

‘bottled gas, coal‘carbqnizatior‘r%‘ and- synthetic oils.’

" 757."DUNSTAN, ‘A, B, ANp SEATWELL, H. G. Liquid

- Fuels -Other Than Petroleum. -Jour. Inst. Petrol.
Technol., vol. 14, 1928, pp.-64-77 ; Chem. Abs., vol. 22,
1928, p, 1845. . = - )
“Consideration of liquid fuels obtainable from -low-
temperature carbonization, coal hydrogenation, and gas
.reactions ‘is shown. Results from low-temperature
carbonization have been disappointing: - Of the 16-gal

primdry tar per ton of coal obtained, about 34, which’ .

is-tar acids and bases, must be removed, unless the

rewaining tar contains paraffins, wax, piteh, and un
- saturated hydrocarbons, - The latter resist detonation’
in"internal-combustion engines and are thus especially
useful in blending. In hydrogenation, the technical
‘validity -of ‘the Bergius process i$ established, 1 ton

tar ‘is to be used in boilers or Diesel engines. - The »-*

of coal producing 140 gal, of liquid product resembling
jow-temperature primary coal tars, Recovgry of H: is
jmportant economically, and methods for doing gh.is. are
wentioned. Gas reactions afford many possibilities
and variations. Catalytic reduction of CO at hizh

' pressures yields osygenited compounds, At atmos-

pheric pressure and high temperatuve. CH, is the sole

product. Synthetic MeOH can be obtained with almost

theoretical vield by using ZnO at 400° and 150 atm.

For this purpose other catalysts mentioned are metals

and metallie oxides or their mixtures, salts, oxides of

Cu, Ag, Zn, Pb, or Cd, chromates, vanadates, molyb-

dates, and tungstates, but Fe, Ni, .and Co must be

rigorously ex¢luded. For products other than MeOH,

jron metals and alkalies are essential. Synthol, a

mixture of higher alechols, fatry acids, aldehydes,

ketones and esters, but no hydrocarbons, is obtained
by passing water gas over Fe horings impregnated with

a strong base at 410° and 50 atm.  Fischer and Tropsch

bave obtained gaseous liquid and solid homologs of

CH, by low-temperature reduction of CQ. Gives refer-

ences to literaruve ani to patents.. Lo

DuxviLee, T, C. See abs, 3549.

758. Drras, M, R, [Lubricant Synthesis.] Bull. as.
soe. frang. techniciens petrole, No. 6. 1948, pp. 1-16:
Jout. Inst. Petrol., vol. 34, 1448, . 263 A ; Chem. Abs.,

. ovol. 43, 1949, p. 1952, .
After a brief review of the chief methods for Jubri-

eating-oil . syuthesis, 'describes (wirle flow. sheet) “the

process used at the Standard-Kuhlinann plant at

Estaque.- Lubricating oil is produced by a Friedel-

Crafts condensution of benzene with dichlorethane and

:a Fischer-Lropseh’ gas oil (180°-320°) ¢chlorinated to a-

Cl content of 22-24¢. Production is effected con-

54

. tinuously in 3 steel vessels: in the 1st vessel (at 80°)
benzene, 'dichlovethane, and- Al powder are mived. -
The chlorinated gas oil is added in the 2d. stage (at .

100°), ‘and ‘the réaction is-concluded in the 3d wvés--

sel {at 120°). Flow through the plant takes 6 -hr.
The supernatant oil is separated from the A1C); residue,

- neutralized with Na:CQ; solution, ahd.the éxcess ben- -

zene is removed by distillation. IFollowing a clay treat-
ment to eliminate traces of AlCl; the product is vacuum
distilled yielding 2 sidle streams (transformer and light
engine oils).and a residual -bright,stock. - Gas oil ‘is

removed overhead.and reercled. A -further quantity- -

of secondary oil, together with benzene and :gas oil; is

" . recovered by bydrolysis of the AlCl: residue: ‘The
. ¥ields (as % on thie’hydrocarbon.charge) are: primary

oil, 45% ; secondary oil, 10%; recyele, 27% ; -and loss,”
18%." The viscous oils - (35-830 ‘cs. at §0°) obtained

" have high density. (0.942-0.950) -and. good viscosify -
index, -0 N T T

“DuPoxt, G. Seg abs. 1260...

76la. EastMaw, D. Preliminary. Report on Coal Gasi-
:fiedtion. - Am. Inst.-Min. and Met. Eng., 173d Meet-
ing, February 1952, . " s -

P B

slurry of finely ground, raw coal cobtaining 40-60%

© <coal and*60-40% B0 .is pumped through .2 beater, -

. Where the coal suspension is raidéd to several hundred
Dounds pressure and temperatures exceeding 1,000° .,

. into the reaction chamber where it meets a stream of °

Tire 0. The ash which has become molten is drawn

2 pressure shell fitted with an internal-coil, has H:0

293793°—34——8
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. .of the demand. The Bergius and Fischer-Tropsch proe:

“iscribes plant-layout. '

“ According to the Texas Co., any.type of coal can now..~
-:. be processed into synthesis gas under Ligh pressure. - A

. Off at the bottom.of the reaction chamber into a reser- -
Voir of cold H.O where it disintegiates and is removed.
© fs a finely divided:solid suspended in"H-O. - The product , -
gas passes through a waste-héat hoiler;. The reactor. :

circulating through it. - The generator is normally .

759. DrPost, G., Pgaxyor, P., axp VIALLE, J. I’_I'he
Oxo Reaction and Its Mechanism.] Bull. soe. chim.,
France, 1948, pp. 529-532; Chem. Abs,, vol. 42, 148,
p. 7232

Instead of the formation of the intermediate
RCH:CHR-CO (I) when CO reacts with olefins in the

97

presence of metallic carbonyls, the authors propose the
existence of a combination of Ni or Co carbonyl with
a reactive compound, AJH (H., H.0, ROH, R.NH, ete.).
This complex (IX) reacts with the olefin'in the presence
of CO to regenerdte the metal carbonyl and give III:
C:0 .
e

(OCH=2Ni
RCHCHER (III). It is stated that number I has Deen

\A+CO +RCH CHR-Ni(CO)s+

AC:0 - : -

.- isolated frmh these reactions and that they do not aceny

unless AH is present, C.Hi, CO‘and Ni((0). in_the
presence of a little HCI and alcohol at G0° give a 50%
vield of polymers of CH: : CHCO:Et and CH: : CHCO:H.

. 1-Hexene, alcohol, CO, and C'o(CO)qat 180° and 300 k.
* pressure for

7 hours - give 70% of a mixture of
Me(CH.),CO:Et and Me(CH:); CHMeCO:Et. Cyclo-
hexene under similar conditions gives 37% CoHaCO:Et.
Replacing the aleohol with H:0. gives the acid. . Me
hendecenoate gives a mixture of diesters. Gompounds
with double bonds next to a tertiary C (carvomenthene

‘and pinene) give little. if.any, reaction. = -

760. Dutraxp,J. F.. [Double Decomposition of Metal-
- lie- Acetylides-and Salts in.an Aqueous Mediom.] =~ -
Compt: rend., vol. 177, 1928, pp. 693-695; Chem. Abs., -

" yol. 18, 1924, p: 657. - R )
CaC;, when -added to aqueous solutions of salts, pre-
cipitates acetylides, which can be purified by washing

NiC:; with MnCl, MnC:; FeCls, FeCe. -~ - -

- with dilute HOAc. ~Thus, with CuCls, CuC:; with lﬁiCl:,

761. Durra Roy, R. K. .Synthetic Gasoline in India.
"Jour. Indian Chem. Soc., Ind. News Ed,, vol. 12, No.

" 2,1949, pp. 25—48; Chem. Abs., VoL 44, 1950, p. 2729
‘Discusses available processes for the production of

synthetic liquid fuels and their status in various coun- ;-

tries. - Gasoline production in India can meet only 10% .

esses are reviewed concerning- their requirements for

- raw material and synthesis-gas{manu’factgre‘ De-. -

“operated at o temperature above the fusion point of the. >
ash. If the fusion -temperature is higher thdn the::
desired-reaction temperature, a-fluxing agent may be

-added to the coal-H:O feed to help melt the ash.. Gasi- - -

fication has been as High as 95%. . Q; consumption rates
"-are expected to be 15,000-20,000 ft.> per ton of dry coal

with 80-809 of the heating value of the coal appearing B
‘,as Ha and CO in the synthesis gas. - ..: :

462, BASTMAN, BE.D. Equilibria in the: Systems :. Fe~

-0 and Fe-H-0, and the Free Energies of the .
~-QOxides of Iron. Jour. Am. Chem. Soc:, vol. 44, 1922,
" pp. 975-998; Chem. Abs.; vol.16, 1922, p. 160L." .

" Summary ‘of the widely scattered and often dis: ’
~cordant data relating to the oxides of Fe ‘and to the -

equilibria in which they are involved, with an attempt

“to appraise and interpret: the results. For each of the . -
i1 3Fe0Q+ CU:2Fe;0,4-CO, ' Fe4-CO:==FeO+ -
" CO, .and 83Fe+4C0:=2Fey0.1+4C0 the equilibrium éon-

* reactions:
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stant (CO:) : (CO} has been plotted for different tem-
peratures. The lines for the 3 reactions meet in the
invarjant point, where there are 3 solid phases and a
gas phase (theoretically the C occurs only in the gas
phase) at about 560° and (CO:) : (CO)=1., Similarly
for the reactions: FeQO+H.=Fe+H.0. Fe,0,-+-H.
=38Fe0-+4-H:0, and Fe,0,-+4H.=Fe+4H.0 the lines meet
at about 560° and where (H.) :; (H.0)=4, The free
energies of the oxides of Fe have been calculated by
means of the relation, AF= —RTInkK. -

763. EASTMAN, E, D., Axp Evaxs, R. M. Equilibria In-
volving the Oxides of Iron. Jour. Am. Chem. Soc..
vol. 46, 1924, pp. 888-903 ; -Chem, Abs.. vol. 18, 1924,
p. 1418, .

Compositiong of the gas phase in equilibrium with
solid phases varying in average composition between
pure Fe and Fe;0, have been determined at 772° in the
system Fe : H. : O.. The results indicate the existence
at this temperature of solid solutions in the composition.

ranges 0-3%.0:, 20~24% 0., and above about 27, 0.

Equilibrium constants in the divariant equilibrium in

this system represented by the eguations, FeO+H.=

Fe+H.0, and Fe,0,+H.=3FeO-+H.0 have been deter-

mined between about 657° and 1,025°: and a series. of

.measurenents has been made of the constant of the di-

variant equilibrium. Fe,0,-~C0=3Fe0+CO.. between

§16°- and 1,039°. - From tlie values obrained. for the

equilibrium constants, the equilibrium constant of. the

water gas reaction has been caleulited. The values of I

in the free-energy equation. caleulated from the values

of this constant, show a satisfactory constaney. Cor-
rections to the free:energy data relating to CO and €O,

have been'made on the basis of the new results. o

Eastwoon, A. H. Sce abs. 1742,
BpERT, W ~ See abs; 3052, 3053. -

764. ECHARD, —. ' [Petroleum Industry and. Chemiéal
Industry. Evolution  in- Germany.}.-Bull. assoec.
frang. techniciens pétrole. No. 62,-1947. pp. 23-46;

‘- Chem, :Abs,, vol, 41, 1947,'p. 7082, . .~
Review. of . Gexman developments in the. ntilization

of paraffins and olefins as raw materials for the manu-

facture of synthetic luhricants, plasticizers. detergents,
fatty acids, and aleohols (Oxo process), . RN

765. Ecrerr, J. - [Relations Between Structure of |
Catalyst and Chemical Change, 1.] - Ztschr, Elektro-

.chem., yol. 39, 1933, pp, 423—132; Chem. Abs.. vol, 27,

1938, p. 4996.

Historical review of previous work on this 'probl:em,

with. many refs. - - : - . :
766. ~. - [Relations Betiween Structure of Catalyst

and Chemical Change. IL] - Ztschr. Elektracher., .
- 97

s Ldoo,

vol. 39, 1933, pp. 433—139; Chem. Abs., v
LD 4996, T T e TR e T

Effect of cold working on the.catalytic” activity ‘of
Ni foil used in the hydrogenation of C.H, was studied.
After the foil*was:Tolled fo &.thickness of 0.1 mm., the
strip was divided into 2 sections; 1 section was tested

for catalytic activity without further tréatment while *

the other was recrystallized by heating for 5 hr..in a

high vacuum at 900°. The recrystallized strip was

.always inactive. The untreafed stvip decreased in ae-
* Hvity after the 1st run.- The-recrystaliized strip after - -
being polished became as active as.the untreated cold-

rolled strip. The catalytic action was independent of

ture. The gctivity of the Ni is dttributed to deforma-
tion of the space lattice of the surface erystals by cold
rolling or polishing, . ’ = e

-, the sizé of the X :
e size of the surface area but depended ox the struc < vol. ‘331‘1939, D. 343,

Am, Chem. Soe., “vol. 72, 1950, pp. 1042-1043. .
During the course of hydroparbon-synthesis investf- .
gations, X-ray diffraction patterns of certain catalyst

" BIBLIOGRAPHY OF FISCHER-TROPSCH SYNTHESIS AND RELATED PROCESSES

" -fuels by eracking petroleum, Fischer's XKogasin, ete.,

.- consuinption.. - Gives 'retail prices; import duty, and

| ) . L - ization, hydrogenation, and the water-gas reaction.
767. EcxsTroyf, H. -C.. AND.ADCock, W, A New Iron -
. Carbide in Hyadrocarbon-Synthesis Catalysts. Jour. -

samples have indicated the presence of a new Fe car-
bide phase. The new carbide appeared along with
FesO4 and Fe:.C (Hiigg) during a fluidized synthesis ruy
at 27 arm, pressure and 360°, and eventually it consti.
tuted approximately 90% of the total catalyst charge,
The X-ray diffraction pattern is shown in comparison
with those of Fe:0, and Fe.C (Hiigg). The d/n values
and relative line intensities are given also. The new
carbide is ferromagnetic; and, within the limits of ex-
perimental error, its Curie temperature is the same ag
that of Fe.C (Hiigg), (250°+ or —3°). After heating
‘the sample for 10 min. at 600°, an X-ray diffraction
pattern showed that the carbide had been converted
partly to cementite, Fe;C; after 80 min., all the car-
bide had been converted into Fe.C. A chemical an.
alysis gave 77.4% Fe and 17.4% C. This gives an
Fe :'C ratio of (.96, so that the lew phase-could be
equivalent to FeC. .
) EpepUry, P. W.. Sce abs. 3150, 3151, 3152, .
768. EpEpURN, P, W., ScranT, L. D.; McGEE, T. P, axp
~Boxar, F. Pulverized -Fuel Process for Synthesis-
Ggs Experimental Unit Operating on Entrained Pow-
der. Am. Chem. Soc., 112th Meeting, Symyposium on
. Production of ‘Synthesis Gas, September 1947, pp.”
123+136. ' :
Description of an experimental unit designed for the
dual purpose of obtaining data for the design’and con-
struction of 4 Jarze-scale unit to develop a new procéss
using entrained powder for making synthesis gas from
pulverized fuel, and for testing cokes, ¢hars, and coal

' from various sources for their synthesis-gas-making

properties. A’ Jiterature 'investigation disclosed that
reactivity tests would not give the desired information
-because of the narrow reactivity range of solid fuels.
‘at “gas-miaking témperatures.- ‘The apparatus as. de-
signed includes a generator and. a.purifieation “train,
‘The heat insulated reaction chamber of the generator

.ds’a 8-inch-i. d. refractory tube 4 ft. long placed inside - -
¢/ @ .concentric, 6-inch tube. of the 'same material, the .

latter extending’ 6 in. below thé lower end of.the
“inner.tube. Tlhe reacting materials and the flames for
heating pass down the inner tube and then up the’
.annular -space. between the -tubes and out -at the top
to the purifieation train. A novel'and simple O : steam
‘Tatio controller is described. Data obtained in .2 in-

. itial runs are included.

. Epwrx, B, -See abs, 161 .
. Ecresox, G.-C. 'Sec abs. 3023, L
769. EGLOFF. G.- [Modern “Hydrocarbon Syntheses.]
Brennstoff-Cl;em.; vol. 18,: 1937, pp.. 115-117; “Chem.,
- Abs.vol. 81,'1937, p, 4789, ¢ T N
Brief account-of production-of ‘high-octane  motor.

: .'mdn by the polymerization .of gaseolis olefins, - .
1770, ———. Manuficture and USe of Substitute Motor
- Fuels Is Proving Costly in Burope. Oil Gas Jour.,
.. vol, 87, No. 17,1988, pp. 56, 58-59, 62-64, 67. . -
~-In 1987, . consumption .of . substitutes: composed. of
synthetic-gasoline-and benzol from coal, alcohol, and
oil shale amounted to about 18% of the.total gasoline”

ta:\'e'sjohv_mdtqr,fuel in principal cities in Europe. .
7. —." Motor-Fuel Economy of Europe. . Ind.
.- Eng.-Chem,, vol. 30, 1938, pp. 1091-1104; Chem, Abs.

Coal is eonverted into liquid motor fuel by carbon-

. Alcohols from farm products and MeOH. from' hydro-
genation of-CO and from wood distillation also are’
used. OH, C:H., G:H, butanes, snd city gas are nsed
in compressed- form in’ steel -cylinders (3,000,000

“D- ! 1. pressure). in gas-driven motor vehicles. ‘These: 5

gases are derived from coal carbenization, coal hy-
drogenation, and from hydrogenation of ) CO and
natoral gas. There are about 26,000 of this type of
motor vehicles in use. Other types of gas-driven ve-
hicles manufacture their own combustible gas en route
from wood and charcoal. There are about 9,000 such
motor vehicles in Europe consuming about 450.000,000
Ib. of wood yearly. These vehicles are heavily sub-
" gidized by governments by direct payments, elimina-
tion of taxes on.the wood and vehicle, and taxes on
imported gasoline. Total consumption of power al-
cohol in Europe in 1937 amounted to, 510,000 tons
" compared with 646,000 tons during 1936. . The 510.000
tons of EtOX (some MeOH) represented 4.39% of the
total 11.882,600 metrie tons of motor fuel consumed
Cduring 1937 in Enrope. It is estimated that the
510,000 -tonis of alcohol used in Europe cost the .con-
sumer and state in additional expenditures on. the
order of about §100,000.000 in subsidies, tax losses. and
higher operating costs of vehicles, 'Figures on the cost
of production of gasoline from (-0;\1. hydrogenation or
from water gas are taken fram tie reporis of t}le
‘Committee of Imperinl Defense (Falmouth Cmm.mt-
tee) .and the Labor Party: from coal hydrogenation,
$0.156 and 0183 per gal, and from synthesis, from
CO, $0.217 and $0.21 per gal. :
2. Motor Fuels of the Iresent and Future.
- Jour. Inst. Fuel, vol, 13, 1940, pp. 173-188; Chem.
- Abs,, vol. 34, 1940, p. 8233, . " - B }
Reviews source and characteristics of various nat-
- ural and synthetic motor. fuels ’
778 —— - d.
Eng.:News, vol. 23, No:11;-1044, p. 987, .
This address was given ‘before the 10th ammual pe-

-troleumy meeting :0f the Wichita sg{ctitrlxl. ;\}11,'C111g1x§1é
" Soe.- elopment work.on the-production of gasoline. .- L ¢ ’
oy onl Moo ’ x o - cinl catalyst operating at 230° and 100 atm. has been in

- uge over a- mouth with but slight decrease in CHyQH:

by “coal hydrogenation is commendable ‘for use, but
requires 4 tons of coal per ton of gasoline produced. It
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These data are incomplete as to the actual number
of plants operating. :

776. EcLorr, G., NEusox, E. F.. anp Moreerz, J. C.
Motor Fuel ¥rom Qil Cracking-Production by the
Catalytic Water-Gas Reaction.  Ind. Eng. Chem.. vol.
29, 1937. pp. 555-539 ; Brennstofi-Chen. vol. 18, 1937, "
Pp. 260263 ; Chem Abs, vol. 31, 1937, pp. 4482,

- Synthetic gasoline produced by the Kogasin process
is ¢laimed to be produced in §1.6% yield and is princi-
pally a straight-chain or slightly branched-chain mix- :
ture of saturated and unsaturated bydroearbons,
having the fractions: gasoline, 30°-220°: diesel oil.
220°-350° ; and wax separated from the diesel-oil frac-
tion. The gasoline fraction is water-white and S-free,
and olefins are present to over 50%. The octane
number is below 50. Experiments are reported on the
reforming of this naphtha and cracking the bottoms
from the distillation operation. The final gasoline
produet, obtained by blending the low-boiling products .

- from the topping and eracking with a high antiknock-

‘gasoline that is obtained by catalytieally polymerizing:

.. Petroleum™ Looks- .Ahead. Chem. and ..

v isa costly operation. There are greater notentialities -

large reserves.- The Fischer-Fropsch process is 1)r91}-
-ably the most versatile reaction known, with capabili-
_ties of producing many-oxidized compounds, alcohols,

diesel fuel, and other products..
774. 3

- gas, coal burning and gasification,, and "oil from: coal

© Dy hydrogenation,”

¥ =—i. Sce abs. 204, 2164, 2326,
“475. BGLOFF, G.,' AND VAN ARSDELL, P, M.

Fuel Developments in Midwest. Chem.
‘2. Eng.,vol 35, No.9, 1948, pp. 142-144, - . ¢

.1 Brief review: of ‘current developments in . catalytic
.. ,‘-c'racking of petroleun; 'synthesis. of oil £rom natural =

‘Substitute

'~ Fuels-as a War Economy. : Jour. Inst. Petrol, vo}._‘ :

| 28,1942, pp. 115-182, -

Fixcher-']‘rép&h plantsin Germany? .-

. . . - Produe- |-~
e Dateplaced jn | . bl
“Plant “operation - | * 1935" t»k%;z)bl, ;
.- Schwarzheide 1037.. e
. Wanne Eickel 1930..2 .
hily 1030.% 000
1938, 340,000 | 425,000 | 1,700,000
163 255,000 | 637 850,000
! 1036and 1939} 235,000 | 765, 765, 000
1938_.. 2} 256,000 | 425, 425,000 .
TS 8 o i
1 .212, 500 425,000
1938and 1939_.| 212,500 { 425,000 | 1,870,000 -
1 255,000 |- 425, N , 000
1936201 - 850,000, 1,062,500 | 1,275,000
-.-|2.422,500 |5, 225, 500 11,335,000

1 From La Revue pétrolifére, 1941, p. 237.
> .*Intern. Hydrogenation Patents Process.

-, ¥ield.. The gas is obtained directly from.a gas genera~-.
_.in the hydrogenation of shale oil of which ‘there are:, ; :

" H.0=CO+3H: -and

. Comprehensive review. .-

the olefinic gases obtained by eracking, lhad an octane -
value of 66, which could readily be increased by more
drastic eracking. The possibility of prodncing a good
aviation gasoline by blending low-boiling straight-run
with the polymer gasoline is indicated. - -
777. Ecvent, T- Synthesis of Methano! From Coal.
Fuel Econ.. vol. 11, 1936. pp, 417—420; Trans. World
Power Conf., 3d Chem. Eng. Cong:,. London, 1936;.
Chem. Zentralb., 1936, II, p..3467 ; Chem. Abs., vol. 30, -
1936, p. 7816. X
-* With reduced Cu as catalyst, §7% of the gas CO--H.
is converted to CH:OH at 250° and 100 atm. § com- -

- bounds. hydrocarbons of the C:H: series. and gaseous

Fe-group compounds are poiSonous to Cu oxide eatns””
Jysts but have less effect.on Zn oxide catalysts. . A spe-

tor with coal as a raw material, i ) .
778. Enruarnt, U. [Literature Survey on the Syn- -
thetic Production of Minerat.Qils From Gases.] Ges.

Abhandl. Kenntnis Kohle, vol. 4, 1919, pp. 471~506.
“BHRMANK. ~," See b, 2264,.2265.
- E1cHNER, C. ‘Sce abs. 2743, 2744. N
779. -E1CHNER, C.. PERRIN, M.,-aND PRETTRE, M. [Con-
" trolled. Catalytic. Combustion of Methane.] -Comy
rend,, vol. 218, 1944, -pp. 621-623;-Bull. $6é: ¢him
1944, p. 888 Chem. Abs,, vol. 40,1946, p. 1643,
With a liniited 0. supply, possible reactions are:- (1)

B 20H+0:=200+4-4H: ;- (2): CHi4-20.:=CO0.-+-2E:03 (8)
 2CHi+-30:=2C0-+-4H:0; (4) CHi-4+0:=C0:-12H.; re--

sidual CH, and reaction products may.give { 5).CH.+

(6) CO+4H.0=CO0.+H; 2 inde: .
pendent reactions. : A mixture of 0. and CH, entering a-*
catalytic column previously brought to constant tem-...
perature produce$ an initial.rise followed by a drop-i
‘temperature; this indicates at.least 2 steps to the rea;
tion; only (5) is endothermic.” Equilibria (1) and"(5) .
give very poor yields below 1,000°.. Composition of -

*.- gases after reaction indicates-(4) does not occur. ‘Cal-.
--_culated and experimental results for equilibria-(5) and"

. (6) compare well at 725°-870°. ‘When equilibrium is

<" _not attained, analyses show-(2) to Le the preferred -

mechanism ;:an-excess of H:0 and €O: is found in the
gas mixture leaving the column; (3) sometimes oceurs. °
780. Bious, Y. T. [Synthesis of Hydrocarbons From

" - Carbon Monoxide ‘and Hydrogen.] ' Uspekhi Khim.,

¥ol. 7, 1938, pp. 1714-1754 and 1801-1857; Chem. Zen--
tralb., 1939, TT; p. 359, - , :
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781. »  [Mechanism of the Synthesis of Aliphatie
Hydrocarbons by the Contact Hydrogenation of Car-
bon Monoxide.] Uspekhi Khim., vol. 9, 1940, pp. 673
681; Chem. Abs., vol. 35, 1941, p. 1022, -
Carbide theory in connection with Co catalysts is ex-

plained, and photochemical data are cited on the nature

of the CO bonds. (See also abs. 780.)

782, - Reactions of Some Oxygen-Containing

Organie Compounds Over the Cobalt Contact Cata- -

lvsts Used for the Synthesis of Gaseline From Water

Gas. Bull. acad. s¢i. U. R. S. 8., classe sei, chim., .

1943, pp. 65-73 (English summary) ; Nat. Petrol.

News, vol. 37, No. 14, 1945, pp. R-302, 304, 306; U. 0. P.

Co. Survey Foreign Petroleum Literature Transl, 439 ;

Chem. Abs., vol. 3¢, 1944, 1. 1842,

MeOH decomposes almost completely over a1 Co-ThO-
kieselguhr catalyst at 170°-200°, forming CO and H..
These react further to form a mikture of liquid liydro-

carbons similar in properties to, hut smaller in amount .

than, the mixture obrained directly from water gas over

- this catalyst. HCO:H similarly decomposes, chiefly to -

H. and CO; somewhat less to H.O and CO, and- very.
slightly to HCHQO, CO., and H.O, EtGH gives a series
of products, of which the chief are CH.. CO, and H.,
In both cases liquid-hydrocarbons are formed, but al-
ways ag secondary products from CO-and H. Thus,
MeOH, HCO.H, and EtOH cannot he intermediates in
the synthesis of hydrocarbons from water gas. :
788. - [Catalysts for Hydrogenation of Carhon’
Monoxide by Joint Application of the Dynamic and
Static Methods. - I. Activity
Cu-ThQ-E:COs-Kieselguhr .| Catalyst,] - Bull.

Transl. 4924 ;. Chem, AbsS; vol. 89, 1945, p. 2391.

Reaction was studied in'a current. of zas'and also, |
- hy rate of change of pressure; ina closed systeni. On .

Fe-type catalysts, in contrast to the Co-type catalysts,

:v: the interpiediate step in the synthesis is the formation *

of carbides,  The c¢hange in the activity-of the eatalyst
Fe—Cu-ThO:—K:CO:—kieselguhr at the ‘different. mo-

ments of the contact process of formation. of hydrocar- -

boans from CO: and H: was studied by simultanecus ap-
plication of.the dynawmie and static methods ; the reac-

tion of this contact mass'to H., GO, and CO: separately
~ and ‘to wafer gas with. addition of GO was. also in- .

vestigated.

784. E1pus, Y. T., XD ALTSHULLER, S. B.
tion. of “Catalysts. for

Static Methods.. II. Activity

classe sci. chim.,” 1944, pp.

1945, No.'507; O}J_em.,g&bs.; vol. -39,( 1945, p. 3142. .
"o, 12 Catalysts containing varying combinations ‘of the ~
- - .components of the complex catalyst Fe-CuoThO~

-EaCOskieselgubr  made up-in- proportion of 100:25: "

.. 212:125 have been invéstigated by-a combined method :
-with respeet to their activity in hydrogenation of
CO and interaction of CO with the catalytic surface

<y --at.258°% It was established that only those catalysts -

. * 'that ‘contain both Fe and Cu as well as one of the
Dromoters, either ThO: or K.CO;, are active'in the

. process diseussed: However, addition of the 2d .pro-

=5 e moter brings about.a sharp rise in the activity of the =

. catalyst. " In both'processes studied, the change in the.
- initial velocity of the process is well correlated with
the composition of the catalyst. - These data, in con-

Junction with thdse previously reported (abs:. 783) .

Justify an assumption that synthesis of hydrocarbons

from CO and H., over Fe catalysts, involves carbide
formation as an intermediate step, ‘which: does not take . -

" BIBLIOGRAPHY OF FISCHER-TROPSCH SYNTHESIS AXD RELATED PROCESSES

of the Complex Fe- -
acad, -
se. U. R.-8. 8., classe sci. chim., 1944, pp. 255-262 HE
U. 0. P. Co. Surver Foreign Petrolewmn Literature” ~

[Investiga- .
% Hydrogenation .of ' Carbon
.- Monoxidé by Simuitaneous Use of the Dynamic and-~
of Catalysts Con-. -
o T . .taining ‘Various -Components of the Catalyst -Fe-Cu- R
Zu 0w ThO~KiCOs-Kieselguhr.] Bull acad. sei. U.R. 8. 8., =0
C 249-357; 'U. 0. 'B. Co.- .
_Sutvey ‘Foreign Petroleum Literature-Transl., May: -

place over Co or Ni ecatalysts. The dependence of the
velocity of the total process of hydrogenation of Cco
to hydrocarbons on the F&Cu—'.[‘hO:—K:CO;—kieselguhr
catalyst in the above proportions upon the temperature
was studied in a static system. The apparent energy
of activation within 245° and 263° was found to

amount to 28.7 calories per mole. . The pre-exponential

' member of the Arrhenius equation -is diminished at
temperatures abeve 255°, which may be due to forma-
tion of new reaction products resulting in a decrease
of the number of active centers on the surface of the
cataly’st that participate in the basie reaction.

785. Emwvs, Y. T. [Investigation of Catalysts for
Hydrogenation of Carbon Monoxide by ‘Simultaneous
Application of the Dynamic and Static Alethods.
I, The.Part Played by the Alkaline Activator in
the Formation of the Surface of the Catalyst Fe—Cn—
ThOg—IQCOz—Kieselguhr.] Bull. acad. sci. U.R. 8. S.,
classe sei. c¢him,, No, 1, 1943, pp. 62-70; U. O. P. Co.

Surver Foreign Petroleum Literature Transl. 537;

Chem, Abs., vol. 39, 1045, p. 4792,

Catalyst I«‘e—Cqu‘hO:-K:('.‘Os—kieselguhr. composed

in the proportion of 100:25:2: 2,195 wag investi-
gated for the reaction of hydrogenation of CO:; 4
. catalysts made up of various components of this cata-

Ivst. were likewise studied for ‘their inteiaction with -

CO: at 258°. It was found that no catalytic hydro-

genation of CO; takes Dlace under ‘the conditions. used, . -
Data were obtained showing that the interaction of COs

with the surface of the catalyst is due-to K.CO; and

that -addition of ThQ, Dromotes this process.. The:.
alkaline activating agent, while contained . in only ¢

slight amount in- the catalyst, accumulates on' the

surface of the latter and occupies a substantial portion - .- -
of its active part. The accumulation of “the activator - .
“on the surface of ‘the catalyst is the catse of the ac -
tivity of the latter with respect to carbide formation, -
hydrogenation of CO and interaction of CO: with the

. catalytic surface, -
786, —
_Zenation of Carhbon Monoxide by ‘Simultaneous Appli-
cation of the: Dynamice: and’ Static Methods.

of Carbon - Monoxide on Co, Ni, and Fe Catalys
Bull. acad. sci. U, R. 5:: 8., classe sei. chim., 1 -
.- DD. 447453 U. 0. P, Co.. Survey Foreign'Petroleun
- Literature Trans). 656, 1946, 7 pp.; Chem:; Abs,, vol..
43,1949, p. 6063.". : ’ - :

interaction of the latter with the surface-of Co—Th~
marshallite ‘catalysts (100 : 18::7100), of Ni-MnzAl-
marshallite - (100:20:10:100), and - of Fe-Cu-Th-
K:COrmarshallite (100 : 25 : ©2 :125). With the

+180°-210° with a’gas mixture 1 CO:2.H.; in the case

of Fe catalyst, 230°-260° and 1 CO': 1 H,. The car- -

. bide .formation and the bydrogenation of - CO - were -
|, Studied at identical temperatures in the same catalytie .

furpace. _The kinetic -data obtained shiow -that "the
- ratio-of the initial velocities of hydrogenation of CO .

-to the. carbide formation is mueh laower- in-the case
:of the-Fe catalyst than for the' Co-and Ni eatalysts.
The lower ratio for.the Fe catalyst results from the.
‘reduced hydrogenation veloeity of CO ‘on this catalyst

'and Ni catalysts.”' This is in agreement with the cax-
bide theory of synthesis of ‘bydroearbons from CO and -
< H. . .On Co and Nicatalysts, the rate of hydrogenation
. Of CO materiully exceeds that of interaction of CO
with the catalyst, which contradicts the carbide theory
.of catalytic synthesis of hydrocarbons from CO and He .
_on ‘these catalysts, If formation of ligiid and solid’

- 25:2:2:125),

[Investigation of Cﬁia]rsis for Hvdro

v,
- Kiretics of Carbide Formation and of Hydrogenation

< B',y_"the si_multnnéqus app'licaﬁon of the dynamic and ’
. static metHods, a comparative study was carried out
of the kinetics of hydrogenation of CO. and of the

Co. and. Ni ‘catalysts, the reaction temperatures were .

‘as compared with the velocity of this process on the Co -

hydrocarbons by hydrogenation of CO involves the
carbide mechanism

(1) 2C0—CO0z+ C(carbide) (a)

oy Cfearbide) +H~CH: _(5)
© 3CO+H—C0:+CH: ()

(CHa»

tuen‘ the conclusion can he drawn from the experi-

1 data obtained that equality of t})e reaction ve-
ﬁg?ttigs ?vt‘ (a) and (e) is in accord with the carbide
theory only in the case of Fe catalysts; for tl)g Co‘ and
Ni catalysts, the velocity of the process is consider ?‘b]}"
in excess of that in the process (a). 'Al_l this spez}ks
against the ‘applicability. of the carbldg-form.ntwn
mechanism for the explanatian of the chemx‘cnl Pr oc:es.;
occurring on .the Co and Ni catalysts and in favor o
this mechanism of synthesis of hrdroearbons from CO
and H. in the case of Fe catalysts,

787. . S the Sym
thesis of Aliphatic Hydrocarbons Frem .\\IhruLea [0
Carbon Monoxide and Hydrogen.] - Jour. Gen. Chem.

(U..8. 8. R:), vol. 16, 1946, pp. 875-883;7 Cheni. Abs.,

vol. 41, 1947, p. 1824, d tv‘ .
A comparative study was made on redue x‘gn of the
following Water-gas catalysts: Co—_ThOz—lueselguhx:
(100 : 18 : 100), Fe-Cu-ThO-—K.COs-kieselguhr (IOQ :
and Fe-Cn—-Th0~K.CO—marshallite
1125). The general course of reduction

(100:25:2
was similar i

only to the extent of $2¢%. Interaction of these cata-

E Iysts with CO first results in further reduction of the. -

" fornier (loss in ‘weight) followed by carbide forma-
tion (we§ght gain): g'f:O is adsorbed on the 1st catalyst
.4 times more effectively than on the.2d or 38d,. after:

: et : I¥sts
- Hy reduction. = Slow heating-up of the latter cata 3 .
during H: reduction gives arhe most active catalysts.-

788.° [Synthesis of Liquid and.-Solid Hydro:

" earbons from Water Gas at ‘Atmosphe,ric-Pressqre :
;on a: Precipitated Fe-Cu-ThO:~K:COs-Marshallite -
g Catalyst.] Jour. Gen. Chem. (U. S. S. R.l,‘\'ol. 19,;
.- 1946, pp..869-874; Chen. ADbs,, vol. 41, 1947, p.'1981. :

" Precipitated - Pée-Cu~ThO-K:COs-narshaliite cata-’
Iyst wals) shown to have- 2 Tather high effectivenesos_ in

-.-the synthesis of hydrocirbons from water gas at 250°
" ’and atmospherie pressure.  The best-catalyst contained
©a1: 2 ratio of ThO: : K.CQs which was used in 2% .
Yields of solid paraffing as

' amount relative to Fe. i
high as .13.9% are reported. ;
789, —

. pekhi Xhim., vol, 19, 1950, pu 32-58; Chem.: Zenf;
- tralb., 1950, I, pi 1173.0 0 e -

‘Summary of progress during ‘the last 10 yr. .Fol-‘
Jlowing :points are discussed : (1) Role of .the yarious:

" components in' the catalysts of CO-H:'synthesis: (2)_:
Drecipitation of Co-Ni-catalysts: (3)- Fe catalysts;
(4) Ru catalysts; (5).technical Co catalyst; (6) syn-:
thesis in the liquid phase; (7) +the decline in catalyst -
activity ; (8) isosynthesis; (9) synthesis of aromaties;. .

- (20) Synol process; (11) Oxo synthesis; (12) bhydro-

" condensation of Co, H,, and olefins ’A(pressux;eless). ‘

121 literature refs, - . R » ‘ :
7894, .~ [Mechanism' of Hydrocarbon Synthesis

© From Carbon Monoxide and Hydrogen.} - Uspekhi -

i This. is also sup- -
- ported by data previously reported by the :}11tlloxj. .
[Reduction of Citalysts for the Syn-.

n both-catalyst types, with the maxim.umw .
" . reduction rate occurring at the beginning of re_ducpon. B
" Reduction with H. at 375° proceeds mare rapidly and
._’results 'in twice as.great a Joss in weight in the lsg -
. catalyst-as was observed for the 2d nnd.sd c:\falystb
- at 250°;. the latter catalysts, are reducible with H.

[Progress.in the Syuthesis of Hrdrocar- "
- bons From Carbon Monoxide:and Hydrogen.] -Us-.

et

" LITERATURE ABSTRACTS

Khim., vol. 20, 1951, pp. 54-%0; Chem. Zentralb,,
152, 1, 'p. 3430. .
Following subjects are discussed: Carbide forma-

tion, carbide formation as the intermediate step in the

. synthesis, oxygenated compounds as the intermediate

»

- ThO-~kieselguhr catalyst. 1
~results -were -obtained with  the carrier of Insen .

step and methylene radicals as the intermediate step.
90 literature refs.

[Investigation of Catalysts for Hydro-
genation of Carbon Monoxide by.Simultaneous Ap-
plication of the Dynamic and Static Methods. III.
Part Played by the Alkaline Activator in the Forma-
tion' of the Surface of the Catalyst- Iron-Copper-
Thoria-Potassium Carbonate-Kieselguhr.] See abs.

. [Investigation of Catalysts for Hydro-
genation of Carbon Mohoxide by Simultaneous Ap-
plication of the Dynamic and Statie Methiods. IV..
Kinetics of Carbide Formation and of Hydrogena-
“tion of Carbon Monoxide on:Cobalt, Nickel, and Iron::
Catalysts.] Sce abs. 786. : X
) -. See abs. 802a.
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.+ . EBiovs, Y. T., AND ALTSHULLER, 8. B, [Investi-.~

‘gation of Catalysts for Hydrogenation -of Carbon
“Monoxide by Simultaneous Use of the Dynamic and
Static Methods. 1I. Activity of Catalysts Containing
Various Components of the Catalyst’ Iron-Copper—
Thorium Dioxide-Potassium Carbonate-Kieselguhr.] -
See abs. 784, . B .
790. Exwus, Y. T, Anp ELicINa, N, V.  Activity and
Stability of Fe-Cu—Tl0~K:CO; Catalyst in the Syn-

thesis of Liquid Hydrocarbons From CO-II, Mixture -

- as Influenced by Composition of the Catalyst and -
Bull. acad.sci. U.R. 8. 8.,

.- the Nature of the Carrier.
-classe sci.- chim,, -1943,-pp. 305-311- (English. sumn-
“ mary); C. 0. P. Co. Surver Foreign t'etroleum
.- Literature Transt 4685 Chem. Abs,;
p.5648. . T ‘

18 catalysts of composition Fe-Cu-ThO--K;CO—car-

rier were examined in the synthesis of liquid hyd‘ro-r
carbons from 1'CO ': 2H. mikture. " The catalyst Fe:

rol. .38, 1044,

100 : Cu:25 : K.CO: 2 : kieselgulir 125 shows a sharp:

optimum for ThQ. content at 1. Slight maxinium in
egﬁcienc.v ‘is found at 2% K:CQs:in Fe 100 :Cu 25 :
In this catalyst, the best

diatomite and marshallite, the. lattér. support being -

somewhat. amore -stable. | The ‘results contradict the .
view of catalySt support-as an- inert mass.
catalysts -investigated showed poor stability, which-

~ -was not.improved with variations of ThO: content. "~
: : {Bifect of Am-.

791. Emus, Y. T., Axp GUSEVA, 1 V. ct
"monia- in thé Incoming. Gas on the Catalytic Hydro-
.‘genation of .Carbon - Monoxide to Higher -Hydro:-
.earbons.] . Jzvest. Akad: Nauk.S: S. S. R, Otdel.

The Fe'

*-Khim. Nauk, 1950, pp. 287-290; Chem. Abs., vol, 44,

1950, p. 8087. .

In 5-hr. Tuns with a mixture of i CO. : 2 H. flowing,:

at 80-90 1. per.l. catalyst per hr: at'190° and atmos
" pherie pressure over a Co catalyst (5 gm:. metal over

-85, cm. ), -addition of NH, resulfed in ma_\rked'deeregse; 8
of the yield of higher hydrocarbons without -any "in«: -

‘crease in the amount of CH,;-the 9 of. CO reacted is

. -decreased in the same degree -as the -yield of hydro-

carbons. A precipitate of (NH.),CO, is formed at the
end of the reactor. yThe effect of NH, is reversiblé; as

‘soon as the NH: is shut off, the yield reverts to its

13

original high level. Judging by the absence“of MeNH:
(dlso of Me:NH, Me;N, and CO (NH:),) in thé products, "

the inhibition by NH; is not due to a reaction NH;--CH.

~MeNH.. ' The formation-of (NH.).COs.can be attrib-:

uted. only- to. enhanced  occurrence of the reacti'onv
CO+H:0—+CO0,+H,, with CO: reacting further with-

NHs; in the absence of NH;, that reaction drdinarilyr_‘
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ceases as soon as the catalyst is formed, but not with

NH, present.

792. Emus, Y. T. axp Purzitskm, K. V. Catalytie
Hydrocondensation - of  Carbon Monoxide With
Ethylene, Compt. rend. acad. sei. U. R. 8. S, vol.

54, 1946, pp. 35~-38 (in English) ; Chem. Abs., vol. 41, .

1947, p. 3741,

Using the same method of preparation as deseribed
previously (Bidus and Zelinskii, abs. 793), but using
Co(I) and Co(XI), differing in preparation, as cata-
lysts, the catalytic interaction of C.H, with CO in the
presence of H: at 760 mm, pressure was studied. " (I}
was not stable enough; (II) was more stable. ' Results
show that a hydrocondensation reaction of CO with
C.H. in the présence of H: takes place; 75% by volume
of liquid product is formed ar the expense of the initial

The presence of a considerable amount of O.-
containing compounds was detected, particularly alco-
hols. -PrQH was detected as the 3-nifrophthalate.
793. Emvs, Y. 1., axp Zerixskti, N. D.

‘ate Formation of Merthylene Radieals During the
Catalytic Synthesis of Aliphatie Hydrocarbons From
Carbon Monoxide and Hrdrogen.] | Bull. acad. sci.
-U. R: 8, 8., classe sci. ¢him, 1940, pp. 280-203 : Chem.
Abs., vol. 35, 1941, p. 4744, .
A very highly purified mixture of CO and Hi (1 : 2)
.- was allowed to react over a Ni-Co-Al catalyst in the
. presence of Cde(I) at 190° : small quantities of toluene
(IX) and xylene (?) were formed (detected as nitro-
toluene and nitroxylene (7). respectively). The for-
mation of (I1) was explained through the action upon
- (I) -of methylene - radicals,” intérmediately . formed
during the contact bydrogenation of CO. '

- 794, - --[Carbide Formation-'as an Intermediate ..
Stage in the Catalrtie Synthesis of Hydrocarbons®

From Water Gas.]” Bull. acad. sci. U. R. 8. 8., classe

sel. chim.,” 1942, pp, 190-194; U.. 0. P. Co. Survey "
Foreign Petroleum Literature Transl, No. 383 : Chem.

“Abs.; vol. 89,71943, p. 2391, -

The Co cdrbide formed by the action of GO on the-

Co-ThO--kieselguhr catalyst is neither an intermediate
. product nor . a catalyst of the synthesis of gasoline
from CO and . Intermediate formation of methyl-"

ene  radicals during this synthesis- appears to -be

confirmed. - = o

785, " < [Reaction of.Carbon Monoxide With Co-
balt Catalysts Used in ‘the.Synthesis of: Gasoline
From Water Gas.] . Bull. acad. sci. U. R. 8.'S,, classe

. 11, p. 1770;-Chem.’ Abs,; vol. 87, 1943, p, 2909." ’

- When CO is passed over a.mixture of 100 parts Co,
18 parts ThO:, and 100 parts kieselgubr at 192°-272°,
2 reactions occur, -forming, respectively, Co.C and C.
At 192°-212°, 2 carbide formation predominates; but,
as the temperature rises, more free C is formed, and
at 272°, 5 gm.-atoms G form per gm. atom Co. At this
- temperature, decomposition’ of- Co.C also oceurs.
‘Poisoning of the catalyst with SO. also reduces. Co:0
formation.- Reduction of Co.C by H. goes faster and
%t a lower temperature on this catalyst than on pure

0.0 LT X o R

o sei. . chim., 1942, pp. 45-54; ‘Chenm. .Zentralb;, 1943, -

796. Blous, Y. T, Eracina, N. V., AKDZELINsKY, N, D, |

[Synthesis ‘of Olefin Hydrocarbons From Primary
.. Alkyl Magnesium - Halides and Carbon Monoxide

Under Pressure.] - Bull: acad. sci. U. R. 8. §., classe .
“'sei. chim,, 1945, -Pp. 672-674; Chem, Abs., vol. 42,"

. 1948, p. 5838.

. Eﬁeét of changing the halide in 2 examples of Fischer
and Stoffers’s reaction between Grignard reagents and.

CO "under pressure is studied. The substitution -of -

* BuMgBr..and "iso-AmMgCl for BuMgCl and iso-

- AmMgBr yields the’same-p’roducgs,; 4—n’onén‘evand 2-8- -

Mo L . :
23 o e AT D ey et

s

[Intermedi- -

R

BIBLIOGRAPEY OF FISCHER-TROPSCH SYNTHESIS AND RELATED PROCESSES™ :

dimethyl—fnonene, respectively, but the yields are

25.49% anad 51% instead of 51 and 58.69, respectively.

787. Emvus, Y. T., KazaNsri1, B. A. AND ZELINSEN,
N. D. [Influence of the Type of Carrier on the Syn-
thesis of Liquid Hydrocaibons Over Ni-MnO-AlLO;
Catalysts at Atmospheric Pressure.] Bull. acad, sei.
U. R. 8. 8, classe sci, chim., 1941, pp. 27-33; Chen.
Zentralb., 1942, I, p. 642; U. O. P. Co. Survey For-
eign Petroleuni Literature Transl. No. 325-B; Chen:.
Abs., vol. 87,1948, p. 5306.
Effect of using supports of kieselguhr from different

parts of Russia for the (5 Ni+Mn) -}-10% ALO; catalyst

used in preparing hydreoearbons from CO and H. is -

reported. The degree of washing the eatalyst after pre-
cipitation has great influence on its activity, and the
separation of Fe and ignition ave not always required.
798. Bmnus, Y. T., ZELINskid, N. D., axp Ensgov, N. L.
[Condensing Action of Methylene Radicals on Eth-
Tlene.] . Compt. rend. acad. sei. U. R. S. 8., vol. 60,
1848, pp. 599-001; Chem. Abs., vol.-43, 1949, p. 108.

In hydropelymerization of C:H.. the most important

role ig.played by the CH. radicals. Using, as a source
of CH. radicals, molecules of CO in the course of hydro-
genation, a new reaction of .catalytie hydropolymer:
tion of G:H, was discovered, which procéeds only: in
the presence of small amounts of CQ. With an equi-
molecular mixture of C:H: and H., containing 4+-7%
€O, -and a‘space. velocity 100 at 190° at atmosplerie
pressure, intensive hydropolymerization takes place on
the catalyst surface; selection of the conditions may
restrict hydrogenation of C:H; to 25-306%z of the total
reaction, "The yields. of -liquid. hydrocarbons. reach
400-500 ml. per m.* or 30-35 ml. per hr. - Distillation
of a typical run showed the presence of 54% butylene,

4.1%: butane,” 19¢% propylene, 3.3% ~propane, 18.29% - - ;
* ethane, and 119 C.H,, in addition to which.appreciable

amounts -(up to 60-65%) .of C:—Cs hydrocarbong are

" formed. Increase of the CO" content 0.06-6.1%.in-

creases the amount of heavy oil: (in ml. per m.”)
0-61.3, The light-oil reaches 2 maximum of 193.5 mil.
per m? at 49 CO; while gas oil (Ciand lower) reaches
a maximum of 153.9 ml. per m.? at 1.5% CO. Complete

absence of CO led to the failure of forwation of any .

higher' oi}; only hydrogenation to C.H. took place.
799. Ewus, Y. T., ZELinskii, N. D. axXp Puzitskri, K. V.

.- [Catalytic Hydrocondensation of Carbon Monoxide.

“With Olefins. I. Hydrocondensation of Carbon Mon-

oxide With Bilhylene.] Izvest. Akad.Nauk $.8. S.R., '

‘ Otdel: Khim. Nauk, 1949, pp.” 110~114; Associated
" Tech. Services,; Transl, RF-24, April 1950; Chem.
Abs,‘vol 43, 1049, p. 4829, . <. ¢ .

Mixtures of CO; Hy, and .CsH, passed over a catalyst L

under atmospheric pressure at 190°-200° undergo-hy-

.. drocondensation, mainly into aliphatic hydrocarbons. .
. The following data give the composition of-the gaseous .. 2%

mixture, space-velocity in 1 per. 1. catalyst per hr.,

" duration-in hours, yields (in mil. per m.® of total gas

passed) of heavy-oil, light oil, total oil, H.O; mean
yield.of total oil in:wml. per 1. catdlyst per-hr.: 1 CO :
2H. : 3C:H, 93, 90,"180.8, 212,5, 343.3, 29.6, 30.2; 1

-CO : 2H. 1 15C:H,, 106, 71, 107.5,-88.1, 195.6, 19.4, §5.1.

On-a particularly. active catalyst, a mixture 1. CO :

. 2H: : 3C:H, gave, at a space-velocity of 114-1335, in 49

- hr., total oil 333465 ml.-per m.? total gas passed, or
33—49 ml oil per 1, catalyst per hr., with 2 maximum

.-0f 465.2 ml. per m.} or 49.2 ml. per 1. fer hr., at a space
‘velocity o£118. . .The yield of H.0 was 55-96 ml, per m.},

- and the volume ratio of light to heavy oil decreased

during the operation from 1.42 to 0.85. -The balance
of the C:H, formed and of. the amounts of each com-
ponent spent in'the reaction shows that C.H, reacts to
the extent of 80-93% and that only 15-229%. of the
C:H, that reacts is spent on formation of C.Hs:; H:

reacts to the extent of §7-99%, with only, 20-33% of |

the reacting H. being spent on formation of C:H.. Of
the CO, 71.4% enters the reaction at its initial stage;
at later stages, about 48-51% of the CO enters the reac-
tion.” Formation of the liquid and solid products con-
sumes, on the average, 2-3 vol. H: and 34.5 vol. C:Hi
per vol. CO. Preliminary study of the oily and aqueous
products showed only a small amount of oxygenated
compounds, mainly alcohols; among these, iso-PrOH
was identified. The oil is a mixture of saturated and
unsaturated. aliphatic hydrocarbons.

800, . - [Catalytic Hydrocondensation of Carbon
Monoxide With Olefins. II. Liquid@ Products of Hy-
drocondensation of Carbon Monoxide With Ethylene.]
Izvest. Akad, Nauk 8. S.:S. R., Otdel. Khim. Nauk,
1949, pp. 326-332. Chem. Abs., vol. 44, 1950, p. 4409.

Hydrocondensation of CO-3 C:H~2 H: at 190° yields
the oil layer, which was separated into components
conventionally. These comprised 2-3% 0. derivatives
(10% in the aqueous layer of catalyzate). The aide-
hyde content was 0.96¢ in-the oil and 1.9% iu. the

aqueous layer. Of these only EtCHO was identified.
Ketones are absent. The  aqueous layer contained
1.5% organie acids, of which 70% was EtCOOH. The
hydrocarbons formed in the reaction represent g very
wide boiling range and are,a complex mixture of par-
affins and olefins containing Co, Gy, Gi. and C; members:
the latter probably form by intermediacy of CH: radi-
cals, which are believed to he the principal bydrocar-
bon-forming agency.- The nonparticipation -of CO._in
this reaction is confirmed by lack of condensation of
CO with C.H, in the absence of H.. -Small amounts-of
PrOH were isolated from the summary reaction progd-
"uct (identified:as the-3-nitrophthalate), o
801. .. [Catalytic’ Hydrocondensation

of Cai-

. and ' Hydropolymerization of Ethylene  Under the
Conditions-of Hydrocondensation Catalysis.]. Izvest:
‘Akad. Nauk 8. S.78: R., Otdel. Khim. Nauk, 1950, pp.
98-107 ; Chem. Abs., vol. 44, 1950, p. 6100. - .
(1) . C-Hqalone and in mixture with H: was passed at’

190°, under atmospheric pressure, over catalyst (III)

after it had been used for 120 hr. in hydrocondensation

of 1C0O:2H.: 3C:H,. Its activity in that reaction is
expressed by the production of 218-237 mlL per m.2oil,
or21,1 ml. per L -per hr. at space velocity S=101-114;

. der L per hr.), falling to 32
13% of the C:H, passed, 16==15.7 .
shows that, in CO+H.+C:H, the liquid products can-
--not-be due to a polymerization of C.H, itself. (2) In
& subsequent run’with ‘2C.H,: 1H;, the o
to 118.2 ml. per m.* (9.7 ml. per 1. per hr.), ¢ to 32.2%,
extent of reaction 46.7% of the C:H, passed, with 53.7%

‘solid - products; He redcted -to the extent.of 71.8%,
. With 34.1% of the H. reacted spent in the formation

the

y
Teact

" and ‘H. reacted gone ‘into the-liquid and -solid
- Droduct. . In’ two.. following runs with: 1C.H,: 1.2H.,
: %e C:H, - reacted ' completely . (100%), .but only* 20—
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6(3.5). . The same results were obtained'in an’ anal-

Mroportion of light oil in the liquid produet is markedly
higher with H,+C:H, than with CO-++H;}C:H. and
’Ucreases in consecutive runs. (3) Passage of H: alone

« produces no significant amounts of liquid and no
ht oil.. This proves that the hydrocondensation prod-
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. 30—45 ml, per 1L per hr.

gas contraction, ¢=31.3%, H.0 yield, 1r=20.8-39.5 ml.
Yer m.S. - In_ a subsequent run with C:H; alone (SG‘Zo B
pure), ¢ was 12%; oil initially 62.7 ml per m. (6.0 ml, -
(2.9). extent '0f reaction
.S ml, per mZ2. - This

-of the C;H, reacted spent:on. formation of liquid and

of liquid and solid. In a_subsequent run with 1C:H,: -
_yield: was 202.0 '(20). ¢ 48.3%, extent of .
fon 87.7, and 72.7% ‘of ‘C:H: and H. passed, re:"
Spectively, with 45.4 and 28.5%, respectively, of the -

% of it went into the oil the yield of which fell to -

2ous series of runs, on-catalyst (IV). As a rule, the:.:

Over a catalyst having been used in runs with CO+Ha -,
- b 27°-36°

ucts obtained with Ha+4C.H, are not due to a hydro-
genation of the solid deposit formed on the surface of
the catalyst. (4) Passage of 1H.:1C.H, on a fresh
catalyst produced practically no oil, only hydrocarbons
C,- with a yield of 5.2-14.0% with respect to C:H.
passed, or 33-80.5 liquid ml. (at —S80°) per m? gas
passed. The main mass of the C.H, is hydrogenated to
C;H.. (5) These results are interpreted as being due
to the presence of CH, radicals at certain points of the
lattice of the metallic catalyst surface having been
used with CO+4-Ha+4C.Hi. Wherever a CH. group hap-
pens to be located in a suitable position between the
ends of 2 molecules of C.H, adsorbed on the same sur-
face, it serves as a bridge linking the C.H. molecuies
and leading to the formation of higher polymerization
products. Such CH: groups being absent at the surface
of a fresh catalyst, the probability of higher polyiner-
ization is very slight and there ¢gn only be dimerization

' of adjacent C:H, molecules into €, products.

802. Erpus, Y. T., ZELiNsKkI, N. D., ExsHov, N. 1., AND.
BATGEY, M. 1. [Catalytic Hydrocondensation of Car- -
bon Monoxide Withh Olefins. IV.. Hydrocondensa- -~
tion of Ethylene With Carbon Monoxide at Low Con-
centrations of the ZLatter.] Izvest. Akad. Nauk
S. 8. S. R., Otdel. Khim. Nauk, 1950, pp. 377-355;

“Chen. Abs., vol. 45, 1951, p. 1495. )
At 190° under atmospheric pressure, mixtures of - -

C-H; and.H. with small amoums of CO gave with 3

-different catalysts the following yields (vol ¢ C:H,,
- H;, CO in the initial gas, space velocity, length of run -
© in hours, yield (ml. per m.") of heavy oil, light oil. guas
*oil, and B.0) :52.6, 37.5, 5.7, 104 1. per 1. catalyst per
_ hr, 12.2 hr,, 86.3, 109.1, 2854, 7.0; 48.9, 86.9, 7.6, 7S,
- 47.0,77.4, 224.8, 96.3, 21.3;'47.9, 3835, 6.5, S4. 69.5, 38.7,

162.3, 100.4, 36.7.- The composition of the outgoing

- .gas (vol:.90) in-these-3. experiments-was C:H, H,
- CO, and C.H., respectively: 2.4.435
720.0, 9.7,'38.8; 12.8, 18.3, 8.6, 53.0

32.7, 0.8, 42.9; 19.3,
g .0 (balance N:).: The. |
yvield of liquid condensate (gas oil included) attains =
C:Hi reacts to the extent of .
77.7-98.6%, H: to 62.3-96.9%; CO is consumed mainly -

{up to 94:9%) in the beginning of the run, less at.
" later stages.

The fraction of the reacted C.H. con-
verted to C.H. varies 27.6-506.65%.. At constant space

- velocity, 100 1L per L catalyst per-br., with a gas mix- -
-ture containing about 7% .CO;.the optimmm teniper- .=
"’ature, in the 100°-250° range, is 190°-210°.

By frac- .
-tionation -of the products fremr an equimolecular

mixture:of C:Hi and H:, containing 4-7% CO, the gas' .-
oil" constitutes -about 86%-of all*organic products in ‘.,
-.the condensate, and consists, in wt.

% -(not including
CHL) . of. C:H,, 1.1, G:He, 18.2; GHs, 19.0; C:H;, 333~

= I . - QiHji, 54; CHig 4.1; or:in % of the organic matter in
ield rose - -

the condensate, respectively, 0.35, 6.1, 6.3, 1.1, 18.1, 1.4.
More than half of the gas oil, 54 wt. %, is the nonhy-
~drogenated dimer of C:H,, namely C/Hs; the hydro-

~genated. dimer, CH, is 4.1% (with respect to the

weight ‘of -the condensate, OB is"18.1, ‘CHu, 1.4%).
The presence of a C:Hs+4C:Hs fraction (22.3% of the.
_gas oil, 7.4% of ‘the condensate), with a CoH, :

~.CsHs -ratio of 0.2 -: 0.3, indicates condensation -of CH.
" radicals with C:H..  Fractions Ce and G (trimers and:

tetramers of C:H,) constitute, respectively, 18.89% and
12.6% of the condensate (with the #as oil separated) ;
he presence of the fractions C, G:, and G, constituting,

condensate, indicates reaction with CH. radiecals: . Un-

" saturated compounds- attain up to 70% of the conden- .
sate.~ By Raman spectra of the hydrogenated catalyz-: - -

ate, the fractions b. 9°-126.5° contain only the corre-

‘. sponding normal hydrocarbons, the fraction b. 66°~ "~ '
-~ 68.5°, beside CsHa., also contains about 15% 2-methyl-

‘pentane and about 25% 3-methylpentane; the fraction

" methylbutane..
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respectively, 12%; 16.5%, and 8.5% of the gas oil-free -

contains, ' -beside -.C:Hy, ‘about 15% 2 .. ¢
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802a. Zeunsk, N. D., Elvus, Y. T, Puzitsgi, K. V.,
AXND BATUEY, M. 1. [Catalytic Hydrocondensation of
Carbon Monoxide With Olefins. V. Hrdrocondensa-

_ ton of Carbon Monoxide and Propylene.] Izvest.
Akad. Nauk 8. 8. 8. R., Otdel. Khim. Nauk, 1950, pp.
647653 ; Chem. Abs., vol. 45, 1951, p. 8,437,

As shown earlier, in the complete absence of CO,"
C:H, with H:, under catalytic conditions, yields only
C:He, but in the presence of CO polymers and hydro-
polymers of odd and even number C atom hydrdcarbons
are formed. A similar reaction between propene and
5.7-7.0% CO at 190° and atmospheric pressure of H.
with the previously described catalyst gives $5-909%
conversion. of the propene, of which 359 is CiHe; the
vield of liquid condensate is 550~600 ml. per m.’, The
yield of butylenes is 2.7%, that of CH 2.6%. The
condensate freed of C; and C. products boils over a
very wide range (30°-823°) and contains about 35%
unsaturates, mostly of lower molecular weights, After -
hydrogenation over Raney Ni 75% of the condensate b.

. 28°-340°, and contains about 12-149% each of Cs, C:, Cs,

_ and C: products, about 209 C.. The Ci~Cs fractions ..
confain . some branched-chain products (Raman -
method), possibly 2- and 3-methylpentane, while the -
rest are #-hydrocarbons G~C;, -

. 802b. Ennus, X, T., ErsHov, N, 1., BATUuev, M. 1., AND
'+ ZELINSKIL, N. D.. [Catalytic Hydrocondeénsation of :

_ Carbon Monoxide With Olefins. VI. Hydrocondensa> -
tion of Carbon Monoxide With n-Butylene.]. Izvest.
Akad. Nauk 8. S. §. R., Otdel. Khim. Nauk, 1951, pp.
722-727; Jour. Inst. Petrol, vol. 85,1952, p. 2154,
Experiments were carried out on equimolecular mix-

“ture of H. and C;H,4-2.6-6% of CO, under the same con--

ditions as previously. At 2.6% CO 100% of CO and:

.871% of C.Hu react, at 6% CQ, 1009%, and 70.4%, re-

spectively. 30-35% of the C.H, is reduced to CHi.
_Liquid products, >>C,, have b. p. 28°~-276° C. and consist
of aliphatie hydrocarbons, unsaturates 289, - After hy-- -

.-.drogenation liquid condensate was fractionated ; analy- .-

_sis (Raman spectra). showed 24¢5,-Cs (about half of -
which is isopentane), 15% Cs, 8% C:, S% Cs, 9% Cs, as
well as higher hydrocarbons. .
802¢. Expus, Y. T., Zeuxsk1, N, D., Puzitskd, K. V.,

'Y AND ErsHov, N. I {Catalytic Hydrocondensation of - :

" Carbon Monoxide With Olefins. VII. Efféct of Car-"

" bon Monoxide Concentration on Its Hydrocondensa-

- tion With Propylene and n-Butylene.] Izvest. Akad.
Nauk 8. 8.8, R., Otdels Khim. Nauk, 1952, pp. 145-" "

--151; Chem. Abs;, vol. 46, 1952, p. 11,095. = = - " =

. -+ GO concentration was varied 0-22% for. propylene. -
e .-and 0-15.8% for n-butylene.. In both cases hydrocon-

: densation of olefin-H, mixtures did not occur in absence,

- of CO and was.at maximum.for CO content in feed gas-
of 6-8%. Reactions occurring at low, 6-8%, and high, -
_>approximately 149%, CO -content_are quite distinet,

.. -~ Rapid decreage of hydrocondensation reaction at CO .

= ' [ 15-20% is in contrast to behavior with ethylene, where ...

" . -hydrocondensation’ still occurs at these concentrations. -

. Ewvus, Y. T,; Ersnoy, N. I, BaToev, M. I, AND *

.- . ZeuNsgtl, N..D. - [Catalytic Hydrocondensation of.., -

+ . Carbon Monoxide With Qlefins, VI. Hydrocondenss-

-, tion- of -Carbon Monoxide  With #-Butyléne.] . See. ..

“abs, 8025, . | : ) A

.. -+ 808, Emus, - Y. T., -FEDITSCHKINA, T. L., KAZANSEIL,

.o B. A, anp-Zerinsxi, N. D, [Bffect of Lowerlng the..

" .. "Reduction Temperature of the Catalysts Used in the -
. Synthesis of Hydrocarbons from CO and. H. at At-

. mospheric Pressure.] Bull. acad. sci. U. R. §. 8.,

classe sci. chim:, 1941, pp. 34-40; U. O. P, Co. Survey"

Foreign Petroleum Literature “Transl. 329; Chem. . -

7 Zentralb, 1942, II, p. 642. o

- Of the Ni catalysts produced from the oxalate and
;- reduced at 200°, 230°, and 280°, that one reduced at
-'230° gives'the highest contraction.. A Ni. catalyst ob- -

e
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. that the actiy

- Was an éxception to the rule in that Na was a more

.- and ThQy inactivate precipitated Fe-Cu:catalysts were v

- somé Co and Ni catalysts, -

tained from the formate and without previous redue. -
tion gave liquid hydrocarboms, but only in Sma]
awounts. Ni-Mn-ALO, catalyst with 6% Cu and % -
Agis wholly inactive. A Co-Mn catalyst with 10% Cu -
and without previous reduction gave good resultg
Catalysts precipitated with soda gave liquid hydrg, ©
carbons ds well as solid paraffins but deteriorateq - -
rapidly.
Eibus, Y. T., Zerixskrf, N. D., ErsHov, N. I,
AND BATUEY, M. 1. [Catalytic Bydrocondensation of
Carbon Monoxide With Olefins. 1V.
tion of Bthylene With Carbon Monoxide at Low Con-
centrations of the Latter.] See abs. 802. ’

Epus, ¥, T., ZeLixskri, N, D,, Puzirskil, K.V,
AXD ErsHov, N, I. [Catalytic Hydrocondensation of -
Carbon Monoxide With Olefins. VII. -Effect of Car.
bon quoxide Concentration on Its Hydrocondensa-
tion With Propylene and n-Butylene.] See abs. 802¢,

804. Emus, Y. T., ErIFaNskL, P. F., PeTROVA, L. v,
Eraciyas, NV, AXDp ALTSHULIER, S. B. [The Aecti-
vating Effect of Oxides of Some Metals on the Iron.
Copper Contacts Used for Synthesis of Gasoline From
AWater Gas.] Bull..acad, sci. U. R. S. S., classe sel.
chim., 1948, pp. 145-151; U. 0. P. Co. Lib, Bull., No,
48, Nov. 29, 1944; U. 0. P. Co. Survey Foreign Petro-

leum Literature Transl. 441 ; Chein. Abs.,vol. 38,1944, . . {-

D 4117,

Investigation of the activating effect of certain metal
oxides on the Fe-Cu catalyst under the conditions pre-
viously reported in studies of Co and Ni catalysts. - The
ratio of G to H. was 1 ;1. All catalysts tested. con.
tained 100 parts Fe, 25 of Cu, 2 of K-CO:; and 125 of
kieselguhr, plus promoters consisting of oxidles of Mn,
Mg, Al and Th used in amount of 2%, on the Fe. A
catalytic glass tube of 10 mm. “diameter ‘containing a
layer of catdlyst 40 cm, long was used.- The experi-
‘ments were continued from.8~12 hr. at temperatures of

240"-—26(?' in the case of Fe, about f0° lower (180°-
210°) with Co or Ni.. The latter require a preliminary
high-temperature ) reduction with H. whereas the
Fe-Cu catalysts do-not. The experimental data: show
ity of the catalyst is affected not only by
the method of preparation but by the nature of the
metal oxide promoter.” The most active catalysts were
:those precipitated with K and promoted with ThO. and
MnoO. A 'yield of 79-80 ml. liquid and solid per m.* in
itial gas was .obtained in.presence of Q. potash-precipi-
tated; catalyst promoted with Mn.. This was the high-
est yield -obtained. “The catalyst promoted with' Mg0

favorable precipitant than K. Another exception was -
the catalyst-promoted with MnO, which was more ac- %
tive when produced by thermal decomposition than by.
precipitation with Na. Addition.of 2 oxides did. not
raise. the activity, The literature reports that ALOs

not confirmed.- On ‘the contrary, ALQO; is able to ac

vate Fe-Cu-Mn catalysts if it is added after precipita;
tion of these catalysts.” Fe-Cu catalysts are cliaracters
ized by low stability.. The cause may be connected with
wax formation. A similar connection was observed, 0T

804a. EiscEENS, R. P. . Exchange. Between Chemis
sorbed -and -Gaseous Carbon. -Monoxside on Reduced
-Iron. Am, Chem. Soc., 120th Meeting Abs., September
1951, p. 15 G, R I TN S
Exchange between chemisorbed and gaseous CO at
-;78“ goes at markedly different rates on various po %
tions.of the Fe surface. Theére are relatively few of /&
these portions and’ the rate within each is constant: i
The 9xcha1_1ge goes fastest on the portions where ‘the
chemisorption bond is weakest. The most strongly.
bonded CO -is easiest to oxidize to CO;; however, this %
observation must be qualified to take into account the i
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offect of temperature, CO is taken up by “slow chemi-
sorption” or carbonyl formation exchm}ges at a meas-
grable rate. There is no appreciable q:fiereyce in the
properties of C“0 and CO in the chemisorption on Fe.
865. E1sexHUT, 0., sXp Kavrep, E. '_[_Radiograp}nc In-

vestigation of the System, Iron-Nitrogen.] Ztschr.

Elektrochem., vol. 36, 1930, pp. 392—10+4; Chem, Abs.,

vol. 24, 1930, p. 4207.

Phase boundaries, solubility lines, eutectoid lines, and
temperatures of Fe-N. are deﬁnit_ely fixed by radio-
grams. The results agree well with data from mag-
netic analysis. -The existence of 4 phases, a, 7, 7' ang
¢ is established. . There is continuous absorption of N:
during regular changes of the crystaliattice constants.
Nitrogen martensite is formed.  Bibliography included.
8086. . [Réntgenographic Researches on Ir_on
~ Catalysts for Ammonia Synthesis.] Ztschr. physik.

Chem., vol. 133, 1928. pp. 456—71; Chem. Abs., vol.

22, 1928, p. 3073, . . o

Debye-Scherrer method of powder anaiysis was used
for synthetic NH, catalysts, which were prepared ac-

.- cording to the patent of the Badische Anilin & Soda-

Fabrik (German 249,447, abs. 86), and from complex Fe
salts KAlFe (CNJe-+xKCL  All of these showed princi-
pally pure a-Fe, independently of the nlethod of_forma-
tion or nse. The Badischie Anilin u. Soda-Fabrik cata-
‘ iyst consisted’ primarily of FeQ. in the. beginning.

. The catalyst from the complex salts after reduction

also contained Fe.N, FeC, C, etc. in small quantities,
JBISENSTECKEN, F. See abs. 3051
“ BLAGINA, N. V. See abs. 790, 796, 804,
Erpex; J. L. Scc abs. 740. S
807. BreY, D. D. Catalytic -Activation-of Hydrogen.

. -Advances in’Catalysis, Academic Press,'Inc.,'—Ngw—

York, 1948, vol. 1, pp. 157-199."

Report of experimental and - theoretical -studies on

the chemisorption of H. on metals. The parahydrogen

_conversion. with reference to the Fischer-Tropsch syp-

thesis is discussed. - . U S

808. ELEY, D! D., axp Ripear, E. K, Catalysis of the
Parahydrogen- Conversion by Tungsten. Proc. Roy.
Soc. (Liondon), vol. 17§, A, 1941, pp. 4294513 Chem.-
Abs:; vol. 36, 1942, p. 22, = . LT

The p~H conversion was measured on the surface .

of W..as a function of the surface concentration of

" adsorbed O acting as a poison. .The O decreases the
- fraction of the metal surface available for renction and -
<7 affects -the reaetivity of 'the' neighboring chemisorbed  ;

hydrogen: Dipole-dipolé intéeraction between the gd-
sorbed atoms may be an important factor in this. A .

. 'part of the .0 ‘adsorbeéd on W can be removed at room

temperature /by reaction with:Ha. . Films' of :CO, Ny,
and C.H, alse act as poisons, and it appears that the
. small conversion that takes place when they. are
present is due to the formation of a hydride surface

for the reaction are calculated, including the tempera-!
ture-independent factor for the zero order reaction.
The reaction is considered in terms of ‘the activated

witha conversion' mechanism_ based 1
change between loosely adsorbed - H: molecules and-
chemisorbed’ H' than with -the original idea of the
‘recombination of chemisorbed H: atoms,. The H:4-D:

hence tunneling in the potential barriers plays.an un-
€nergy. as the parahydrogen conversion, This, meas-
ured at 1.3’ mm.,'is -3,070 'cal.” The 2 reactions are

echanism.. )
_° ErestRoM, N.':Sce.abs. 1623. -
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Fa actor, "Ind. Eng. Chem., vol. 44,1952, pp. 1,074-1.082:

-in a’vortex-type reactor at atmospheric pressure. e
- -potentialities of this type of reactor for producing syn-

P : than on gaps in it. Constants i :
ok S reattion.ara. cateulate S > -“'coal, and Q::coal ratio Tanging: 711 £t per Ib.) of .
. coal.  The O, -and. steam feed streams could be pre-.

complex theory and is shown to be more in accordance..
) upon _an- inter-

Yeaction has. the same rate -as the p-H. conversion; -

portant part in this H. reaction, even at —150°..
The H.+4D: reaction has about the same activation - .

kinetically . idéntical. and go. throngh‘ the same’ -
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809. Eriax, J. [Srnthesis of Liquid Hydrocarbons by
the Induschimie-Carsyn Process.] Induschimie Fah-
ricators for the Chemical Industries. Brussels, 1941,

23 pp.

Prospectus Dbriefly reviews development of the
Fischer-Tropsch process, discusses reaction mech:}-
nism based on the carbide theory, and gives an econowmic
study of the process with calculations on the cost of
production of primary oil. The conclusions are based
largely on the results.of experiments carried out over
a period of time-at the University of Liége. The chief
modification resulting from the research is in the use
of active metal carbides as catalysts. It is stated that
yields have been increased thereby by about 45%, and
a-more precise control. of the nature of the product
is obtained. A flow sheet of the process illustrates ~
the synthesis of liquid hydrocarlions from natural gas
or byproduct gases from petrolenm: refining. The
‘process is patented, and the Ruhrchemie A-G. con- .
trols ‘the rights- in Germany for urilization . of. t!le*‘ N
‘patent on catalysts. (See U. S. Datent 2.309,548.) ‘
810. Evrior, T. Q., Gopnx, C. 8., axp Pace, B. 8. - Chem- -

- ieals From Hydrvocarbon Synthesis. Oll Gas Jour.,

“vol. 48, No. 1, 1949, p. 112. ' . :

Abstraet of paper presented at American Institue .
of Chemical Engineers meeting, Tulsz. Commercial
hydrocarbon-synthesis plants- in this country, based
upon a modified Fischer-Tropseh reaction. will produce
a-variety of aliphatic oxygenated coinpounds as by--"-
products. - ‘Typical ‘yields of chemicals are presented = -
for a commercial hydrocarbon.plant designed to produce
-7,000 bbl. per day of liquid hydrocarbons from natural -
gas.’ The-distribution of these chemicals, ranging from. .
low-molecular weight, water-soluble materials: to high- - -

molecular-weighf, oil-soluble- materials,” is reviewed.'.
Recovery of the byproduct eliemicals as erude mixtures

. from the several synthesis produdt streams is described.l -
-Emphasis -is  placed" upon -problems- relating‘to the' .-

separation and ~manufacture of specification-grade.
chemicals from these crude mixtures: - The need for ad-

- "_ditional fundamental data on physical properties and

equilibriuin behavior of the individual components aud’ :
mixtures is indicated. Lo
Erxrx, E. M. Scc abs. 3264; 3265, 3266.
‘ErLiort, M. A, Sec abs, 53, 2615,

~g10a. Brurort, M. A., Porey, H., JoHARIN, J., COREY,.

=R, C., axp KuTLLAR, M. L. Gasificition of Pulver-.
ized Coal With Oxygen and Steam in a Vortex Re-

" An experimenta} study has been made of tlie gasificas s~
-tion of pulverized bituminous C coal with 0:'and stgﬂn .
e

“thesis-gds weére investigated. The unit was-operated

*." downflow with continuous removal of slag. Most of

‘the datd was obtained in-coal.throughputs of 100 1b.
per hr., steam ": coal ratio.of about 0.5 ib. per lb. of 1
i
§

" heated to 1,300° F. All tests were made at-a constant- -
- reactor diameter of 2 ft. with a 4-in-diameter ontlet, -
“but with reactor depths: of 8, 24 and 36 in. In most .
-‘of the tests, all.of the O, entered.the reactor through ;

tangential slots:at the periphery.- In some tests, part- -

of the O: entered the vortex just beneath the coal
~stream,. - The coal was always fed to the reactor from .
. a rotating, H:0-cooled plate .at the top. The effect of .

" -ratto of-O::coal and depth of reactor-on C conversion,

production of CO4-H. per 1b. of coal and per £t of O;, .
- are shown and discussed in detail. - The best gasifica-
" .tion 'results ‘were -obtained when part of the O: was .
‘admitted with the coal. For example, in the 36-in, .
vortex the C conversion ranged 78-949, for the range

of O;: coal ratio of 8-11°ft." Q. per Ib of coal. At .
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8 £t.2 of O: per b, of coal, approximately 41 »

¢ . E \ 1b. of coal
and 329=ft.’ of O: were required for the production of
1,000 £t® of CO+H,, even with heat losses from the
shell of about 1,000 B. t. u. per 1b. of coal. This heat

loss is thermodynamically equivalent to an O: consump-

tion of about SO ft.° per 1,000 ft.* of CO-}-H, The cri
A 1, e -
 leal factors to be considered in interg;:etzihg ex;):gi
mgntal results on the suspension gasification of coal
with O: and steam are discussed. :

811. Brirs, C. Hydrogenation of Organic §
I8, 3 Substances.
. Van Nostrand Co., New N 30, 30 e .
LATELY 988 on. , New York, 1930, 33 ed., chap.
séieduction 0111: C oxides: MeQH, synthol, and synthine,
3 ecture Notes on a Visit to Pk
2)31 If( x?t Féxlll'beni%dustrie A.-G. During 1930.. qgllltrimosf
E . Ins em. Eng., vol. 25, 1! H ¥
ADe. Vo, 53, 1081 5 aosg, 3% PP 16413 Chem.
Illustrated description of the I. G. plax
B t . G. plants at
and Ludwigshafen with a discussion og the prodgggﬁg

of synthetic’ NH; and MeOH and the hydrogenation -

_ of mineral oils.
- 813.
Reinhold Publishin N 'k T, v
v el lg2 i%frp.. .\(_ew York, 1937, vol. II,
R 3 Yy ] . i ,
e ﬁgélsc.txon of CO to hydrocarbons is reviewed, giving
814. ELOVICH, S. Y., AND ZRABROVA, G.
'Erov . Y., 43 'a, G.D.  [Mechani
%f; ]:he Catnlsjhc’Hydrogenation of I»‘[thvle)nemsonrlx
Cllfale. Il; Kineties of the Process.] Jour. Phys.
Ghem. (U. & § R.), vol. 18, 1989, pp. 1761-1764;
, em. Abs., val. 35, 1941, p. 373, B
- 815, - [Mechanism of the C § drogena-
. 815, — Mechanis atalytic Q-
N t'xon of Eth,ﬂe_ne on Nickel. “IX." Role 'gﬂireog:gt';;
g:ggo;&e(}]s;tlilgf:ori) lof Ethl_vc(e;ne -and- Hydrogen il; the
: : - Process,. General Scheme - of -
Process.]” Jour. Phys, Chem.. (U, S. S.) ell{f; ggl. 2136

.1989, pp. 1775-1786; Chem. Abs.; vol. 85, 1941, 1. 373. -

‘Within the temperature region i i {
gion in which hyd -
tion oceurs, both H. and C.H, undergo ‘acti\'ate‘d fx?lgs%rxlg-

~.tion on a Ni catalyst prepared by reduction: of NiOQ. -

. %h;:« :gg:xx.tion dq/d_t:qe,—““ holds for all 3 processes.
o gne g\i gf_ activation for the activated adsorption
- H: is 16x1 cal. and for ‘'C-H,, 9 cal.- The initial

. hydrogenation velocity is 40-60 times as great as the .

rate of activated adsorption. * Wh
. . O] 3 C N en~the . res
P ((:)%rg%i oglt‘ stféﬂlx‘ése, that is,l adsorption of ﬁf':%téo&;s
.. of C.H, or the reverse, no hydrogenation tales
: _'iL("l::;expenment_al results can be explained gtetsh?:}g% '
o lom n1)ng nlceglﬁlx-l;sim_‘:CHH:—!&Si:H:Ni {molecular adsbrn ‘
e < 2kl Lo 3 )
N o =F;Ni . -(molecnlar

» (activgted adsorption) ;
L é:;i%t;gs)'{a As the temperature Tises, the rate -of
st i a¢ nsog?lpénc;x;t(éf;%li. i;cx-eases; relatively, more

I I . 11 vdrogenation, unti

its absolute rate is greater also; poisonih;);f‘fl]th%msllll]l{ '

‘(active state) ; - C:H.Ni*=C,HNi

o face results, and above 8 certiin temperature of maxi-

mum rate of hydrogenation the latter
drog y ter decres ’
temperature for this maximum rate of h;(elzzziha’frigg

is lower the mor i . A
aotivated 80Sommts aetive the catalyst; with' respect.to

catalyst. . . K

816, Ervins, O. C. ' Hydrocarh is From Car
316 , 0. C. on Synthesis F .
33;1 %or;c;x_fle amd_Hydrogen. Jour, Sot;. 'Chgﬁ I(zidr -
poatag. DR T8#T8Ty Ohem. Abs, vol. 22, 1028, -

. Interaction of CO and H; Wwas iﬁv tigated at atme :
’ te nd H: estigated at atmos- . -
L pl;em. pressure and in presence of -catalysts at xtl::::-

. pératures of the order of 280°. A catalyst prepared

from a mixture of 60 }

. parts of Co, 80 parts of Ci

gsd ;15 parts of MnO was used in conjunction wl:gnl '
arying gas mlxtpres. Contra¥y to the original state-

Chemistry of Petroleum Dei‘i\'ntives.,

adsorption) ; .-

C:HNi* +H:Ni=C:He-+Ni -

rption and is characteristic for-the given

" at pressures of 150-250 atm. It giv
‘ gives a et -at’
3 $0.22—$0,(~§2 ger gal. ‘Audibert usesg catalysltgogo:min

-
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ments- of Fischer and Tropsch that onl i i
hydrocarbons are formed by this reactisf;na]éggﬁg:

amounts of water-soluble oxygenated com,
\ pounds
olefins were found among the reaction products. d“eﬁ'éﬂ

detailed account of the experimental
< work, i
scribes preparation of the catalyst from prec?:i‘:agg

hydroxid igniti i
ogides. es, by ignition of nitrates, and .from fuseq

of the waxy products of reaction.

817, Ervixns, O. C, AND NasH, A. W. R i
Carbon Monoxide. Nature, vol. 118, 19(.3‘2%1,1(:;1_0?52? “

Chem. Abs., vol. 20, 1926, p. 3084.
Formation of hydrocarbons by pﬁssing a mixture of

CO and H. at atmospheric pressure over catalysts hag, :

5 ; Elvi ’
XNash have confirmed the formation. of liquidullxsvg?(g‘ i

been described by F. Fischer (abs. 1021).

carbons and also have shown the ibili
I X § possibilit;
ggr;)tges&) Zﬁxdoﬁ%eqm%d compounds, A misx'n?fen;%
'53.9% nd 44.6% H. at atmospherie pr y
passed over rgduced oxides of .\In,1 Co, :mld1 e(z:ssuixl'gp\:: :
nated with 0.5% Li=COs, at 302°, 1.3 m? of gas mie.
ture gave'o.s gm. of solid and 1.4 gm. of yebllow i
insoluble in H.O and Ha e
0.f33thgm. KOH.  Steam d
of the acids gave . 0.5 ce. liquid, boiling at 74°-80°
- ;tl'llnc].l gave the CHI; reaction in the cold. I:iic;xség’é .
) e(lny of intermediate carbide formation does not
ﬂex‘pdam the formation of oxygenated compounds.. The
production of oxygenat.ed campounds and hydrocarbons -
‘ ;nay ge' regarded as.Leing preceded by the hypothetical
‘sg;gxéé?gxécgfé}{]eog,ﬁwhich gives CH, and other sub-~
s aecording to the conditions, The reaction |
_Droceed in stages, or the catalyst may acc oo
. or more of the possible reactions of COY aleseelerate Hem
g mixture-of aldehydes, ketones, acids, and
- ogntsh]es gllzggnz:et;i, both courses may be followed.- Mos
B u¢ts are probably ‘st 1
~“rather vthan,consequtigely, ) fo;med sgnult@eouslsf

‘818" - Synithietic Fuel From Carbs :
3 3 om Carbon Monoxid
and Hydrogen. Fuel, vol, 5, 192, 3265 ; )
" Abs, vol. 20, 1925, p. 2573, " 1028, I 303-205; Ches
Review of recent work with ] i ‘note
) ew ¢ preliminary .
_ne{y experiments on the conversion of Cg:a;;gt?lg-. %g'
31‘ ;iqul;dnfiléel.ed'l‘h‘ecatalyst was prepared by mixgng
- 3 reducing A mixture of moist hyd ‘Co, <
‘(7}111,u and M}l gxides with H.'at 400°, e al
:volumes of CO and H: was washed with a 1s K
_ : queous KOH -
V:nd then H.SO. and passed over - the ‘catalyst.. The
rmoxﬁpt of CO- mcreasgd rapidly with the tenfperature
H»]eg»c t}ing 10% at-284°. The gases were_cooled and
“led -through ‘active charcoal to a°gasometer.”; An of
ﬁccqmglated on the water, and, the charcoal yiélded a
: quid composed of saturated hydrocarbons. .
- 819. BLworrEY, R. T. Synthetic Mefhunol. Cana

dian Chem. ‘and Met., vol.'9, 1925
. e, Abs, vol. 19, 1685, p 2as, P 1534
Résumé of the Badische (abs. 1014 )
6 o i . 1014; 1015), Patar
{a{"ﬁ;e _I:Aggxsbe::dpﬁocessgfh for g)repuring Me)OHafrdg;;?
x with a short bibliogr: .- Th
ggsaprpqess mentioned 'employS'puriﬁe?l aﬁ{er gas
“an?i NmmgtSO% H., and.30% CO, together with CO.
| mat 2, :26‘289 atm. pressure, over a catalyst majintained
: it about 400°. Catalysts are mixtures of metal oxides,
90 pél;gzg gigﬁ(riexig g;)rgutgs (i’x: ghe Iéériodic system, a8
' . 10 par ; 85.parts ZnQ and
é5a é)e&;r{:]s Yliomde, or 90 parts Cdo and I:)lo partsOCHO*
Qhses :glagxlust be purified carefully, particularly for
-8 an e Fe compounds. The Merseberg plant:
produces about-10-20 tons per day at $0.20 per galsi

S
&

- The Patart process (abs. 2141) uses as catalyst 9093

CuO and 10% ZnQ at temperatures of 400°—420° and:

The size of the granule¢ was also investig: £
from the point of view of the inherent foulinng?ftei% ;

soluble acids equivalent to ™
tillation from the K salts . |

A mixture of equal -3

LITERATURE..ABSTRACTS ~

ing suboxides of V, Mn, W, Pb, and Bi, Emphasizes
economic hmportance of these processes.’
EMERT, O. Sece abs, 2287, - ]
820, Exxverr, P H., Studies on. the Mechanism of
Ammonia Synthesis Over Iron Catalysis. Jour.
Chem. Eduecation, vol. 7, 1930, pp. 25712583 Chem.
Abs., vol. 25, 1931, p. 453.
Résumé of all published work on the mechanism of

eatalytic synthesis of NH: and on the effect of pro-

- moters on the activity of Fe catalysts.

. Surface-Area Measurements—a New Tool
r Studying Contact Catalysts. Advances in Cata-
Iysis, Academic Press, Inc., New York, 1948, vol. L, pp.
65-90. : - e ’
Critical discussion is presented of new developmentis

821
fo!

** jn the theory and application of surface area nieasure-

ments in connection with catalytic work.  Its appli-
cation to the preparation of Fischer-Tropsch catalysts
is introduced. ) . : L
821a, " Radioisotopes. -Oil Gas Jour,, vol. 50,
No. 21, 1951, pp. 52, $4. 87. 89, 90. 93. )
Uses that have been made of radioactive isotopes

in the petroleum industry are discussed under 3 head-

ings: (1) Exploration’ and production of petroleuni,
(2) refining and distribution of petrgleum products,
and (3) ‘chemical research ‘as applied to process, de-
velopment or improvement of petroleum: produets.
‘Experiments on the application of radionctive tracers
1o the study of the Fischer-Tropsch mechanism of re- -
action are described. 47 references. ced o
Batmerr, P H. Sece abs. 42, 376, 877, 386, 387,

-.-.2009, 2010, 27173,"2718. o . o
822, EnMMETT, P H, A%D BruNAUER, S: ~ The Poisoning -

_."-Action -of . Water. Vapor at High Pressure on Iron
" Synthetic Ammonia’ Catalysts.

21,1930, p. 4698, . -
. "Poisoning of synthetic NHs catalysts by vater vapor-

was studied at 450° at pressures as high as 100 atm. - ; 2 1 )
. at —183° and the largest irreversible adsorption of H

_and at various partial pressures of H.0 vapor between °
0.08 and ‘0.64%.
.eatalyst is proportional to ‘v Pryo 2
. catalysts. are capable of retaining more @ than less- -
active catalysts. Theé poisoning

.entirely reversible, although a slight permanent injury’

_to the catalyst results, . A probable mechanism of NHa.
" synthesis consists in the reduction by Ha of surface’
of ‘N: with surface Fe .

. Fe,N formed -by the reaction
;'=_atoms"havinggavem‘geﬁ'ee epergies sufficiently.in ex-

-‘eess of those of normal Fe atoms. - L

823, - )
* thetic-Aminonia‘ Catalysts.

Jour:: Am. Chem. Soc..

1243 . . D "
- Rateés of adsorption of N: by promoted and by pure

273°450°. The energy of activation of the adsorption

process- is. about 16,000 cal.

Isotherms taken at —189°
_pressure 100-760 mm.
- 824,

are linear with respect -to

Syntbetic-Ammonia Catdlysts. *Jour. Am, Chem.

K 30, 1936, p. 1291 .
_ Potential-volume curves-for the adsorption of N and

given. They.seem to represent the
_closely throushout the entire pressure range covered

including the region concave fo the pressure axis where
probably less than a molecule layer of gis exists, the
jinear portion that bas been postulated to represent
the building up of a 2d layer of gas on the catalyst
surface, and the higher-pressure portion, which is ¢on-
Sex to the pressure axis and, which, it is generally
believed, represents the condensation of the gas to
liquid in the capillaries of the adsorbent. The poten-
tjal curves exhibit no variation with temperature, the
Z183° and —195.8° points falling on the same curve.

825.

—188°, CO at
Fe-synthetic-NH. catalysts, evidence was obtained to
_.show that a % or so of E-O in the catalysts will actu-
ally cover more than 507 of the surface of the reduced
catalyst.
.—183° occurs principally on surface Fe atoms, where-
" as the chemisorption of. CO: at —78°
surface promoter molecules as contain alkali.

Jour. Am, -Chem. .,
Soe., vol, 52, 1930, pp. 20682-2693 7 Chem. Abs., vol:.

The amount of ‘O reiained by the..
. Pg, Very active

of both_doubly and -*

. “singly promoted catalysts by water vapor is' almost;. - onter layers of Fe atoms even at —183°

Adsorption . of  Nitrogen by Iron-Syn-. ;

- vol. 56, 1934, pp. 35-41; Chem. Abs,, vol. 28, 1934, D. -

Fe catalysts were measured over the temperature range .

Isotherms at 400° and -

450°_indi heat of adsorption of about 35,000 cal.. - ) it - alyst -
indicate 2 . 35) “. “minéd. . These isotherms. together with data on.the- :

. Application of ‘Polanyi’s Potential-Theory
to the van der Waals Adsorption of Gases on Iron—'
Soe., vol.. 57,1935, pp.~2732—2733; Chem, ;Abs., 7'91-;

A on’a single promoted Fe synthetic-NHs catalyst.are . ©
isotherms very .-
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. Accumulation of Alkali Promoters on Sur-
faces of Iron—Synthetic-Ammonia Catalysts. Jour.
‘Am. Chem. Soc., vol. 59, 1937, pp. 310-315 ; Chem. Abs.,
vol. 81, 1037, p. 2915,

By comparing the adsorption isotherms for N at
~-183°, and CO: at —78° on various

Apparently the chenmisorption of CO at

occars on such

826. Use of Adsorption Isotherms for AMeas-
uring the Surface Areas of Catalysts and Other
Finely Divided Materials. Prans. Electrochem. Soc.,
vol. 71, 1937, 12 pp. (preprint) ; Chem. Abs., vol. 31,
1937, p. 3371 . . ‘ .
Describes method for measuring the surface areas of

catalysts, and of other finely: divided substances, by

- using Jow-temperature adsorption: isotherms of gases
Yq o, ',
288, 389, 390, 669, 1356, 1359, 1470, 2006, 2007, 2008, - such as N:, A, CO, O and C0:.

Representative iso-
therms for 2 promoted Fe-synthetic-NH eatalysts,

. "pumice, Ni on pumice, and NiQ:on pumice are presented.
“.-In the case of the Fe catalyst,.it.is shown that if the

beginning -of the linear portion’ of “the isotherms is~ .~

- interpreted as the point of completion of a unimolecu-

jar layer, surface areas can- be' calculated .that. are. .,
approximately the same for all gases tried. Further- -

... niore, the surface-areas so calculated are large enough -

to accommodate the observed’ cheniisorption of .CO .-

observed at -—78°-100°. Only in the cise of 0O at
—.483° is the ¥olume-takem up -irreversibly by the
catalyst several fold greater than a monomolecular
layer. ' -Presumably O reacts chemically with the
‘The method -
has so far been appliéd with apparent success to.the’ .
catalysts and- catalyst supports mentioned above and
in- addition to 4 other synthetic NH, catalysts. 2 Cu
catalysts, glaucosil, 2 soils and 2 soil colloids, samples : -
of dry powdered ‘bacteria, Cr oxide gel, and Or oxide” -

' gel that had been glowed at 400°.

827. .. “Use.of Low-Temperature van der- Waals’
‘Adsorption, Isotherms in” Determining the Surface: .
. Area of Iron—Synthetic-Ammonia; Catalysts. Jour.
“. Am. Chem. Soc., vol. 59,-1937, pp. 15581564 Chem. ;-
. Abs., vol. 31, 1937, p. 7822 Sl T
_.’Adsorption isotherms of N: and A at —195.8°: Ny, 4,
CO, and 02 at ~—183° ; CHi and: NO at-—~140°; N
and. CO: at —78°; NH; at: -=36°; and n-butane'at:0

on 6 different. Fe synthetic—-NH; catalysts were deter-

chemisorption of CO on the catalysts at —183° and
_-78° and for the activated adsorption of H: appear to

- afford a means of measuring the absolute and the rela-.
‘tive surface areas of the Fe catalysts. AliOs promoters .
.‘appear to concentrate -on the surfaces of the Fe

- catalysts. . .

828, Baonerr, P. H., axp Cines, M. ‘Surface-Area |
Measurements on Metal Spheres and Carbon Blacks.

- - Jour. Phys. and Colloid Chem,, vol: 51, 1947, pp. 1329~
1341 ; Chem. Abs., vol. 42, 1948, p. 1104 - .
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Comparison of

tors in the range 1.1-1.8.
sorption isotherms for CS.
lower than thosp obt
Pelletizing ecarbon

changes in its surface area per gm,

828, BavETT, P, H., AND HARKSESS, R. W,

areas obtained by adsorption iso-
therms for X; at 195° on metal powders with those cal-
culated from photomicrographs vields roughness- fac-
Areas determined by the ad-
and for C.Hi. are 20-i(195
ained by using N. as adsorbate,
black produces no appreciable

Adsorption

of Hydrogen by Iron-8ynthetic-Ammonia Catalysts,

Jour. Am. Chem. Soc,, vol, 37,
Chem. Abs., vol. 30, 1936, p. 369.

Experimental evidence is presented to

two types of activated adsorption of H.

Fe-synthetic-NH, catalysts are, in part
tions on the smface of the catalysts r
trpe of solution within the metal.

temperature-activated ' adsorption {typ

closely with that calctlated by
molecules are adsorbed that strik

_ observed energy of

"~ 830.

catalyst was studied as
pressure, time of contact,

S

activation, 10,400 cal,
Catalytic Interconversion

1933, pp. 1631-1635; -

show that.the
that occur on

at least, adsorp-
rather than any
The rate of the tower

e A) sagrees

assuming that all H.
e the catalyst with the

of 0-p Hrdro-

gen Over Iron, Platinum and Nickel Catalysts, -Jour.
Am. Chem. Soc.. vel. 57, 1935, . 1624-1631; Chem.

-Abs., vol. 30, 1936, p. 369, .

The o-p interconversion of Hs over Fe-synthetic-NH,

ons. Both types of activated adsorptior

are poisons for the conversion .of 0-p-He

temperature. The low-
Ni and Pt is
of H.

831, EarmerT, PLH.

ids (abs. 389) still
the surface area of porous and
though according to Halsey {abs.
the assumptions of the
react rapidly to form

chim, phys,, vol,
44,1950, p. 6711, S
Theory for the multilayer adsorption of

theory are valiq,
N

. 800°, contrary -to previous conclusions

Singly promoted Fe-syhthetic-NH,
;- catalyze the reaction:-H.+-D,=2HD .
- though D does not. reniove H adsorbed at' —78° or 100° - -,
Adsorption neasurements -
W type of activated adsorp-
urring -rapidly. at —195°. -

_fr
in

- tion on TFe capable of-occ
. Chemisorption,measurements, using .normal CO as well
Fe-synthetic-NH, cata-

as

Iysts -behave as though half

catal

om the surface at —195°.
dicate the existence of 4 ne

radioactive CO, indicate that
the surface

.geneous and half heterogeneous. The m

were made by
-~ active 'CO and
+ temperatures

. 831a..

the remainder with norms

temp

.- ‘Mechanism

& function of the temperature, -
: and presence of various poi-

1 of H. on Fe
at liquid-air

temperature o-p conversion aver
also inhibited by the activated adsorption

. AXD EUMMER, J, T. | [Physicil ang
Chemical Adsorption. - Studies on Catal¥sts.] “Jour, -
47, 1950, pp.-67-73; Chem. Abs,, vol.

gases on sol-.

appears to vield reliable values for
{finely divided solids, |
1340, it is doubtful if

N=® and N,

over Fe: catalysts at 450°—

(abs. 1639),
¥sts rapidly -

ar ~—195°, éven

" was homo-
easurements

covering part of the surface with radio-

1' CO -at.low

and then ‘collecting and analyzing the .
- evolved CO for radioactivity as the
" slowly raised. . - ‘

erature was

Studies of Fischer-Tropsch

. Synthesis. Proc, 3d World Petrol. Cong., 1951 ; Fuel

. Abs,, vol. 11, No. 2,
..p.370. R
e ‘iTracer experiments tsing Fe, G4
© . slo
- Co

tallic: carbides as intermediates.
.. ments suggest that the carbides by ¢
- are not good'catalysts.: . The use o

lead to
1 that most of the hydrocarbon synthesis
catalysts does not oecur

, 1852, abs. 1299 ; Fuel, vol. 31, 1952,

the conclu-

over Fe'ang -
through formation of me-

Adsorption experi- .
hemselves probably |
f radioactive CH, is -

recommended as a sensitive -means. of ascertaining
whether or not this gas can be converted into higher

hydrocarbons during synthesis. ' Results on’
catalysts showed that in synthesis fewer than 0.195 of

the

C atoms in the higher hydroearbons eam

Fe and Co

e from CH,,

.+ "C00. Jour. Ani. Chem. Soc., vol, 51,
- “The olject was to determine avtAse\'eral_tempérn-

" ‘tures the equilibrium ratio' of H.0:H.
- of Co. Co0, reduced by H.

. compared with

. from CoO.. AF%x for the formation of CoO from Co
. this, partial pressure of O, in’ equilibrium . with Co0.
~and Co at 1,100°: was -caletlated as 0.5 X107 mm.

834w ;
| System. " Indirect - Caleulation of  the ‘Water-Gas ' &5
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even though radivactive C'H, was bresent in a high con-
Measurements of the free en-
and Fe,C show that the direct
- reduction of these carbides by H: to form olefins or par-
affins by hydrocarbons with more than 6 C atomg is
This confirmns the
that the carbides of Fe
and Co are not intermediates in Fischer-Tropsch syn-
thesis. TUse of radioactive O-containing organic mole-
cules is useful for obtaining information relative to the
nature of the surface complexes serving as interme.

Two such ex- -

centration (about 509 ).
ergy of formation of Fe.Q

thermodynamically unfavorable.
tracer experiments in indicating

dintes in the Fischer-Tropsch synthesis,

1
) ilibrinm Constant. Jour. Am. Chem.VSoc., vol.
gzqu;lggg: “p. 496842557 Chew. Abs., vol. 25, 1931, p.
453.
i r the
ilibrinm constant K==PH.0/Pr; for t e
r’egclgoneg‘?()l—{-H==Fe+Hzo was duetern(xlh;ego.lg}; a I:l(;\s\ )
. At 600°. 700°. 800°, 900°, and 1, s B
;neig;g‘tlivelv, 0.332, 0422, 0.499. 0.-‘25))4rK npdloigﬁi.t 713(;8:
e reaction Fe:0u-H.=3FeO+H0, K is 1.
:tzlxll%x?;.l&?’?oz:lt FS%O"‘:*. The water-gas constants, calcu-
lated by combining these Fe-H~0 equilibrium \'almlzsv
with those for the Fe-C-0 system, agree exc,e]lentg
with constants measured directly by Neunmann an

periments using radioactive EtOH as tracer have shown, - . Kobhler. e + C0-CO—
that eithier this cumpound or some surface complex 835. - - _Equilibriun “in the Syslteul‘.v'(;toefé’dg
formed from it is capable of acting as an intermediate Co0-CO. Indirect Calculation of Cth)e ‘Soc., vol
ix;’ the ggnthesis of higher hydrocarbons. Furthermore, Equilibrium Constant. Jour. Am. Chem. s,
about 909

of the added C atoms
complex to' Cy hydroearbon

add to the
rather than to the C of the

are built up by successiv
on to tiie catalyst surface
complex, The CO then

. either escapes from the
adds another CO to form

either Fe'or Co results

as intermediates, -

832. EXtyETT, P, H., Anp Lovis, K. §.
drogen and Thermal Decomposition

_ Jour. Am, Chem.

~-Chem. Abs,, vol. 28, 1934, p. 29,

-+ "FeN prepared froni active catalysts decomposes niore ~ -

rapidly than that prepared from rather ‘inactive cata-
Irsts. The energy of activation of the decomposition is
about 50,000 cal.” Gives rates and nature of the redue-
tion and decomposition of the nitrides from the various
Feé catalysts, 0T ‘W KM

833, BMMETT, P.'H., ixp SEULTZ L F. - Equﬁibrium in

-...the System: Carbon Monoxide-Water-Cobalt Oxide—
. Hydarogen. Free-Energy’ Changes for the .Reaction
-.:C00-+Hy=Co+H:0 and fhe Renction Co+1/2-0.=
1929, pp; 3249

-~ 8262 Chem. Abs,, vol. 24; 3930, p: 774,

at the temperature desired,

was subjected to-various mixtures of H.4-H.O, and

-'the efluent” gases were -analyzed for H, and H.O;
- A second catalyst was prepared by reducing Co:0, to
~Co0. " Equilibrium wag approached ‘at each

tempera-

“-ture from both the H, and H:0 sides:

515°, 57.0£0.3% and at 570°; 50.5:£0.2,) AF°y for the

' reaction CoQ-+Ha= :0--Co was caleulated as —3,678:

-calories. AH:s was calculated as —1,646 calories, as

—300 calories ‘calculated from the
:heats -of formation’ of CoQ_and H:0. X-ray photo-
graphs indicated that at 500° .H,Q did not, form C0,0s

-and O: was calculated as- 32,050 calories, and from

Transformation of hexagonal -to cubic. Co takes place
at 840°-360°; - S R

- Equilibria in’

the Iron~-H3'diogeﬁ-Oxygen E

that transform the G, -
C in the CH, -

CH, group of the adsorbed
aleohol. . It seems certain that at least over Fe cata- -

Ivsts, and probably over Co, 'the higher hydrocarbons: -
e adsorption of CO molecules
adjacent to some intermediate.
attaches itself to the interme.
diate to form momentarily an O-containing complex
which in turn is hydrogenated to remove O and then.
surfacé as a hydrocarbon or
a4 complex containing 1 more
C atom. "It seems improbable that the s¥uthesis over
from polymerization of CH. -
2roups on the surface or from the reduction ¢f carbides;. .

Reduction by Hy-~
of Nitrides Made

7°: by the-Reaction of Amnionia With Various Promoted,
and Unpromoted Iron-Synthetic- Amnionia Catalysts.. -
Soc., vol. §i5. 1933, pp. 404310505~

in the presence’ -

A modification
- of the flow system of Pease and Cook, was used.” The

. ;ratio H:0:H, at 335° ‘was 8§55 at 450°, 6717 at:

59, 1030, pp. 1782-1793; Chem. Abs., vol. 24,7 1930,
p. 3157, Tt ‘ 200170 -
" The value of the equilibrinm constant Xi= 20/
'forT the reaction C00+0(300=1(;g+cl?1=_‘:‘(3’1°s tdoeii)eéxzégeg
o system -at 4430°; 515°, and §70° .6.
3;;%3:)} 148.4, respecti;'ely. Cm.uhmntmn(of tll%eff
;nh.les with the previpusly determined constant HB )
“H.0/H: for the reaction (abs. 833) C00+H:=CO+K==
gi'ves indirect values for the water gas constant .
(CO) (H:0)/(CO:) (H:) that agree well ;wm}“me:
values deteritined directly by Neumann and ’h_ er .
- {abs. 2436). " : L lg,{“
- . EMMETT, P. H.. HEXDRICKS, S._ B., AND BRUNAUER,
83; }1:)\issociation Pressure of FeN, Jour, Am, thn;.
Soc,, vol. 52, 1930, pp. 1436-1464; Chem. Abs., Yol
24,1930, p. 2040. © . RN
- B\: a ﬂo’\\- method, it was determined_that at 1 atm.
B o ,---pres'sul-e the % NH; in a- gaseouer:-;\'H,,mlxtuz% 012
S R equilibrium, with an Fe~-Fe;N mixtuge,xs 36va't 20°,
30 at 444°, 28.5 at 460°,'and 17 at 525°." The (hssocmr-r
-~ tion 1iress’{1res of Fe.N at these respective temgeégd
- tres are caleulated to be 4,250, £.300, 5,400, and 3, \
Catm. e ST 5
(GELILARDT, A. ery” ai infeal Utili-
837. BNGELHARDT, A, [Recovery” and Cheinieal
8:;Zat?on of Gaseous Hydrocarbons From Fuel Beni-
ficiation and Mlotor-Fuel Synthesis.] - Intern3as -
- . Cong.  Pure’ Appl. Chem., 10th Conf, Rome, 1_l$l) H
" Brennstoff-Chem., vol. 19, 1938, »1)1).»’29»‘-304;.0 eu‘li
-7 Abs, vol. 82, 1938, p. 9448, L

1

ossibilities of utilization. = Because of t;he_ vshor‘t
~~2§3tzﬁsotssgxlr}:} ein the benzine: synthesis of Fischer-
Tropsch, olefinic hydrocarbons are fqr.med. Alflter Te-
. eyele over the. catalyst, the composition of t"% sl\
thesis:gases’ involume % is as follows: CO:, 2! 18
‘153 By 223 CO, 14.4; CH,, 16; C-Hi, 0.6; CaHan, 10 pd
CnHimys, 1.7-21. -Changing the. reaction condi i
inight, naturally, yield a-gas of dﬁeren}: co‘x)nposx 10:.1e.
In general the.gaseous hydrecarbons with 2 or ?i‘o_r
C atoms make up 15-20% of the liquid product; thei r.
complete utilization is therefore greatly dgs;red,’gar
i ticnlarly since they are wholly free from S impurities.

.- ENGELHARDT, F.. ‘-Scthbs; 1947, 195“1,)1952, 1953,

: 1953a;.1855. R RS . o d . by"%he

838. Excers, W. H. [Production of Hydrog
InteraGctlon of Carbon Monoxide and Calcium tI?S’-
droxide and Acceleration of the Water-Gas Rea(ig f;

-‘by Means of Iron.] -Jour. Gasbeleucht., vol. 62, 19,
DD, ‘477-488, 493-500;" Chem. Abs,, vol. 14, 1920, p.
599. : : ’

- ‘the reaction between GO and Ca(OH): will best serve

( 1 i ted
of the reaction for the production of H.is represen
by the equation CO+H=0->H=+COz or byr the gqua-

9 Bngels has investigated the-conditions under which .

0 i . investigation
for the technical produetion of Ha. An investiga ;
. with the purpose of -determining whether the course

"LITERATURE ABSTRACTS '~

" residues. ©

-_. though less oil and more H:O was formed in -its pres-
, the'lowest yield of 'H.0 and a fair yield of oil, but al-
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i H ):4C0:=2CaC0s4-He is detailed. The Te-
;;flxtlsc?r:(gmie_i-that the course of the ;eactxox;t t}b
determined principally by the latter equation, a Ii e-
of the H., however, resulting from the reaction relx’)ret
sented by the first equation. The reaction is bes
carried out at about 300°. The use of more steam/c lx]n
the water-gas mixture than that corresponding to the
vapor pressure of Ca(OH}: at the temperature a)f(i
ployed is to be avoided. The reaction between Colati g
a0 is accelerated at least elevenfold by the cata }'hl
action of Fe In consequence of the. :\cceleratmr;:f OF t ef!
water-gas reaction by this _caga‘l.vst. The effect. o:
temperature upon the equilibrium of th_e wa(:.er-g:}s
reaction is well represented by the thermo-dynamic
relation previously deduced by Haber. .

839. ENGINEERING. Fischer-Tropsch H_vdroge.nahon
Process. Vol. 146, 1938, p. 517; Chem. Age, vol. 38,
1938, p. 164. - N

' importance of pilot-plant operation to bring out - .
v:\’ﬁgi.jn(]l?tﬁciﬂﬁes noIt)/ apparent in laboratory xn\'esttl-
gation is pointed out. Itis 1mpo;:tant to keep 'the en a; :

Iyst at the correct temperature. The varions 1n{1ges 0f

fuels that may be treated and the dxtter_ent types q‘

products obtained are described in detail, and ]xt II;

stated that Fischer-Tropsch products have a high ] =

content. The primary products may- be used fo‘r the
synthetic production -of lubri.ea.nts‘ Recent de\elgtp-
ments have.given greater elu.stnclt_vvto the provess with

respect to the préducts obtained. c

840. . Syatbetic Liquid. Fuels. Vol. 161, 1946,
p. 422, - : States 1 ave .

o mary of progress in-the United States in produe- - - -

ing 1l‘il;;uid fuel ;yngéticall}' by coal !]_V(_lrogeuﬂﬁxon, gai

synthesis, shale retorting, and distilling agricultura!

841, .\ ——
- duction..- Vol. 165, 1948, p. 398. .- . e
Review of United: States plans for developmg‘a syn-
thetic fuel industry. - : ) C
) EriFANsKIL, P. F. Sceabs. 804... £ 6
" 842, ‘EPSTEIN, S. -Alloys of Iron and Carbon. - L. Con- -
<84§titution.1 McGraw-Hill Book Co., New York, 1936,
-476 pp.

' ERCOLE, R. See abs. 2401a, 2706¢c.

< v Ametican Synthetic’ Liquid Fuel Pro- .-

>

o "'g43. ERDELY,-A., AND.NASH, AW, Catilysts Used.in ‘- -
I ; i : . relative-amounts .
Address deals with the'sources and relati nts.
< of gaseous hydrocarbouns,’ inethods. of their recovery,

i i O Vater :

the Synthesis of Higher Hydxocar_l_;ous From Wa .

*E}as. Jour. Soc. Chem. Ind., vol. 47,1928, No. 32, pp. -
219-223T'; Chem. Abs,, vol. 22,1928, p. 3818.. S

A inuation of Elvin's experiments - (abs. 816).":

'H%mcle:gzxperiments with different unpromoted cat--

.. alysts at 285°, and with a gas mixture-containing equal

: ‘and He, 2°Co—Cu—ZnO catalyst appears to -
'ggrsogf scuci)table. . After the initial‘pgnod, 1ts*act1:lty .
was very constant, causing'a contraction of about ;)0% K
for several days continuous operation. -A Co-Cu-2 h({,
. catalyst gave nearly as satisfactory a-performance, al-

. .The oil yield was highest with an unpromoted
?J!:)c-%u catalyst, although the activity of this catalyst
. decreased most rapidly. A Co-Cu-CeO: catalyst gave

: h the initial ‘activity of' this -catalyst -was the . :
. f"lx!-gzliltgest,-;'its activity decreased about:as rgmdly, as that™
) 8: the Co—Cu. Catalysts supported on silica’ gel were )

as active a8 the Co-Cu-Mn catalyst only in 1 11}va11¢&. -

In this connection, the importance of the relative pro-

P of _catalyst to support was shown. The |
gggg;i temperature for the formation of liguid hy- -
drocarbons was found to be 280°-290° for the 00—1(13}1&;,
ALO; catalyst. ~ Above 290° CO; and CH. are the ¢ ief
products, and below 230° no reaction was observed. s
excess of H: in the initial gas mixture increased thg.

", H.0 formation, while an éxcess of CO rapidly-decrense
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t.hé’ activity of the catalyst.” The gas velocity exerts a”

marked influence on the yield of products. The opti-

mum space velocity for the Co-Cu-ZnQ ecatalfst was

about 120 vol. of gas per hr. per unit vol. of catalyst.

844, Erpfryy, 8. [Production of Liquid Fuels From

Gases.]. Magyar Mernok-Epiteszegylet Kozlinye,

;81.062, 1928, pp. 73-7S; Chem. Abs., vol. 23, 1924, p.
10. E

. Summarizing description of the methods of Fische:
and the I. G. Farbenindustrie, . , :
845. EnpMANN, B. Production of Methane From Car-

bon Monoxide and Hydrogen. Gas World, vol. 55,

1911, pp. 195-197; Jour. Gasbeleucht,, vol. 54, 1911,

pp. 787-741; Chem, Trade Jour., vol.49, 1911, p. 1753

Chem. Abs,, vol. 5, 1911, pp. 3618, 3726.

Commercial process (the Cedford gas process) is
described of converting warter gas into CH, as follows:
CO--3H:=CH,--H,0. In practice it is necessary 'to
use § vol. H: : 1.CO. A water gas containing 405¢ CO,

.. 4% CO:, 529 H., and 4% N: after going through the
process, contajned traces of CO and CO., 80% CH,, 62%
H: and 6-79% XN:.
cu, ft.

845a. Erodr v. KouLE.' Patent Report. Vol.'5, 1952,

DD 385-389 : Chem. Abs., vol 47,1958, p. 200,

List of German and foreign patents on the general
subject of coal and oil production and manufactute..
846. EreMENKO, V. Y.. AND MIROSHNICHENXO, G.-EK.

{Thermoanthracite and the Chemical . Industry.)

Coke and Chem, (U, 8. 8, R.), No. 2, 1939, pp. 41-46;

Khim, Referat. Zhur., No. 8, 1939, pp.-90-91; Chem.

Abs., vol. 34,1940, p. 5625. . .

During the production of thermoanthracite in the
Miroghnichenko furbaces up to 20%- of- the anthracite
is gasified. By blowing with steam-O. or air-steain—
0., the contents of CO and H: can be increased to yield.
a gas suitable for the synthesis of NHs or of MeOH,-
Combined production of thermoanthracite and gas for
the synthesis lowers the cost.~- - - -- : :

_ Eriksex, A.  Sce abs. 2782, S

847, ErgEo, E.'0. [Liguid. Fuels.] - Stomen Kewist-
~7-ilehti, vol. 84, 1935, pp. 103-10S8; Chem. Zentralb.,
_-val. I,'1936, p. 1152; Chem. Abs., vol. 30, 1936, p. 265.

Survey of synthetic' methods for the production -of .

liquid fuels. : . } : .
848. Exxst, F. A, Equipment for High-Pressure Re-
-t -actions..  Ind: Eng: Chem., vol. 18, 1926, np. 664-669 ;-

Chem. Abs., vol. 20, 1926, p. 2763. ) L
.. Sketches and .brief description of various pieces of
high-pressure (100-1,000 atm.)- equipment for:research

or experimental work. Tbe apparatus described has .

.- been operated. satisfactorily -at the Fixed. Nitrogen
. Research’ Laboratory, Washington, D. C.. The equip-
ment described includes materials, hydraulic pump,’
deadweight gage, converter head, electrical connection,
tubing and’connectors, gas-circulating pump, magnetic -

pressure:regulating valve, and . high-pressure ' relief -

valve. ‘
L = . _Sec abs. 928, .. o
o : " Ezoreev, B. V. : Scc abs. 1806."

[Kinetics of the Catalytic Reduction to Hydrocar-

T . ‘Thorium: Catalyst.] - Acta Physicochim. U, R. S, S,

Vol 13, 1040, pp. 111-122 (in German) ; Chem. Abs...

.. v0iB5 1941 pp. 160-1691. . . o
R - Kineties of thereaction #C0 '+ 20H: = CuHan + nHL0.

100 catalyst prepared by treatment of the nitrates
with K.CO;, addition of ethyl -orthosilicate, and reduc-

tion with Ha at 400°. " With catefully. purified H, and
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The total cost was 8.5 d. per 1.000 -

.. completion’ of the reaction; B=the molecular specific
. Beat of water at the final temperature; B‘=the molec- °

_entering the furnace ; X=the niolecules of water vapor

~85L. Estrvar, J. Gasification of Low-Grade Fuels for

- bonisation, vol. 2, 1936, p. 222; Génie civil, vol. 109,

1 ‘ ! )
:-Chem. and Met. Bug., vol: 53, 1996, Dp. 418—14: - slag suitable for cement manufacture, an iron contain-
L . and Hs, and some tar were obtained. ‘Results indicate

“Tean be used to produce a gas suitable for the manu-

. -cussed.’ Suggestions for using the gas to malke gasoline

"g52, Evcxy, A, [Contact Catalysis.]
e o vol. 44, 1950, p. 3777,
849.' EroFEEY, B. V., RUNTS0, AL P., AND VOLK( ﬂ, ALA,L )

. bons of :Carbon Monoxide by Hydrogen on a Cobalt- - ‘ hydrogenation of unsaturated hydroearbons on g)gtaIS;

. 'many curves and tabulated data.
.852a, 3

.| . tion of Hydrogen on Nickel.] Ztschr. - Elektrochem.,
t 200° were studied on a Co : Th :8i0; =100:15 ; . .

" " Adsorption of H: on NI powder is investigated at con- .

CO the yield of liquid CaHx wag 60=70 cc; permn® gag, = -
The experimental data satisfy the equations, 1 = af
(b/ue), ttx = o = b, ™ = Atls = atta + b, where %,
and . = volume velocity of gas entering and leay.-
ing, 4 = contraction, = = capacity and a, b, ¢ are con.
stants. These results indicate that the reaction is of
zero order on a catalytie surface of the first kind, The
capacity inereases with increasing streaming velocity;
this fact indicates that the adsorption of tlie reaction
produets depends strongly on their partial pressures;
greater streaming velocity increases the surface avail.
able for reaction.
ErsHov, N. I. Sece abs. 798, 802, 802b, 802¢.

850. Esxrers, A. [Conversion of Carbon Monoxide:
CO-+H.0=CO0;4-H.] Plyn, Voda zdvavotni Tech.
nika, vol, 17, 1937, p. 176; Chem. Zentrall., vol. I,
11937, pp: 14861487 ; Chem. ADs., vol. 83, 1939, p. 4763,
For this reaction there is a definite proportion of

water vapor that gives the optimum yield. The intro-

duction of superheated steam increases the amount of
water vapor and thus improves the effect. The temper-
ature must be maintained within narrow limifs. The '
conversion is retarded not only by the reaction products
but also by an excess of one of the reacting substances,
that is, the water vapor, The optimum concentration
of steain at a given temperature can be calewlared from

the relation : (100—q : 100)7W'=Q,—Q,+¥ (4—B) 4

" (B=DB')X: Here g=the percentage heat loss in- the
reaction space;- p=the thermal capacity of the ap-
paratus; TW'=the theoretical heat effect of rhe reac-
tion; Q,=heat of the produdts after the reacrion at

the final temperature of- the process; Q.=the heat of .

the reactants before the reaction at the initial temper-

ature of the reaction;  ¥Y=the theoretical percentage

ular specific heat of water at thie temperature of steam

to be added; and A=the molecular specific heat of
-CO:- at the final remperature. - e e e

- .the Srnthesis:of Gasoline and Methano).” Coal, Cax-

1937, pp. 405407 ; Chem. Abs., vol. 31, 1937, p. §884.

Philipon gas producer and the installation at Saint
Etienne are deseribed.:’ Tests were made in a small
gas producer, ireating 100-150 Lkg. per ‘hr., on a
lignite from the collieries of Boueclies-du-Rhone, A

‘Ing less than.0.10%- 8, a ‘gas particularly-rich in GO 3

that any fuel, crude, carbonized, or. semicarbonized,

facture of MeOH or .gasoline. Adaptation to large-;
Scale production and means of reducing costs are dis-

or MeOH and a drawing of equipment for the manufaé
ture of MeOH are given. - - S
: ErH, —. - Scc abs. 8728 ST
. Naturwissen-
. schaften, vol. 86, 1949, pp. 458-53, 7481 ; Chem, Abs., .5

Review dealing with general principles, dehydration
and dehydrogenation of alcohols on metal oxides, and

. [Hydrogenation.of Unsaturated ﬁydro- :
.-carbons ‘on Nickel Contact Catalysts. I. Adsorp-

vol. 53,1049, pp. 285-290; British Abs., 1931, I, A, D

stant temperature and also at constant pressure. The

- 421 kg.-cal. per mol.

LITERATURE

""-aifferelitial or-intermediate heat of adsorption is de-

ined calorimetrieally. The results agree with the
;fs?mption that H: js dissociated and is adsorbed in
the atomic state. The adsorption velocity is deter-
mined. There are 2 maxima in’the adsoxrption velocity
isobars, 1 at about 200° abs. and the other at ahout
270° abs. At higher pressures the 1st maximum disap-
ars. - This is not due to the presence of 2 regions of
the surface with different activities. It is more likely

-that changes take place in the whole surface on heat-

ing, and that the activity therefore alters. The heat
of adsorption decreases relatively strongly with in-
creasing cover density. . .
853, EUCKEN, A., AND HuxsMaNy, W. [Calorimetric
Study of Physieal and Activated Adsorption of Hy-
drogen on Nickel.] Ztschr. physik. Chem., vol. B
44,1939, pp. 163-184 ; Chem. Abs., vol. 34, 1940, p. 666.
Heat of adsorption of H. on Ni was studied calori-
metrically, 20°-273° K. Desorption was also measured.
in the same temperature range with a hot-wire manom-
eter. 2 heats of activation for desorption were de-
tected.: 1 correspands to 149 of the adsorbing centers
and amounts to 9-10 keal. per mol; the other ac-
counts for the remaining §6% and is 1822 keal. per
mol. The heat of adsorption increases, lineariy from
; The van der Waals leat of ad-
sorption is abont 800 cal. per mol. and depends strongly .
on the density of coverage of the surface. Low-
temperature tunnel effects ¢ould not be detected:
Evaxs, G.-M.  Sece abs. 3657,
854, Evaxs, H. P, axp Haves, A, Graphitizing Be-
. havior of Iron-Carbide in Pure Iron—-Carbon -Aloys
. in the Critical-Range. Trans. Am. Soc. Steel Trent-
ing, vol. 11, 1927, pp. 91-707; .Chem. Abs,, vol. 21,
1927, p.-3878. . - - :

“about 2.3¢% C-is metastable -at,témperaturesvhem}v“»
1,292° F. and above 1,362° F. in the presence of this
C0-CO: gas. mixture when- it is -applied at a pressure
of Satm. -~ A B

Evaxs, R. M.- Sec abs. 763, | ' ;

" 855, Evaxs, R. M. axp Newtox, 'W. L. Hydrogen .
Ind. Eng.-Chem, .vol..18, 1926,

From Water Gas. )
Dp. 513-517; Chiem. Abs., vol. 20, 1926, p: 2242 o
- Catalysts for the Bosch or “eatalytic water gas” proc- -

" ess “for M.’ productionn ‘byinteracting the CO . of the-:

. water gas with steam (dnd later removing the CO: thus

- formed) bave heen studied in detail. | With an oxide
.- catalyst -containing 97% -Co, 2% Al, and. 1% -K and-

a_space velocity per hr. of 1,000 at’ 450° and at 350°,
the 9 CO in the dry effluent gas was reduced to 1.1
"-and. 0.3, respectively, these corresponding to-the equi-
lbriim walues. Substitution of the. Co, partly. or
wholly, by Fe produced: only slightly less efficient
catalysts. ‘The Co catalysts ave slowly poisoned even
by small- quantities of H:S, CSz,-0r COS, so that'careful -
Durification would be necessary in operation,.but the.
Fe catalysts are less sensitive and probably could fune- .

I [ LT e

erman oil production, consnmption, and _import sta- ‘
tisties, A general discuSsion of the possible future
Supply from coal points to the imost economical produc:
tion by coal distillation to produce tar oil and eoke, the
toke being gasified with steam to produce water gas,-

Fe-C alloxs of high purity have been graphitized in =
. the presence of 4 CO~CQ: gas mixture at a pressure of
.5 atm. within the remperature interval 1.202°-1.875°

. . Fe,C in-Fe-C alloys of high purity and vontaining - .

. “The vapor-pressure curve from —14° to +4-20° has been: -

§60. Fapen, A, [Natural and Artificial Mineral Oll§  fuel. The coal tar sexves as a basts for diesel and fuel. -
in Germany, 1914-17.} - Petrol: Ztschr., vol. 24, 1928, R : ] :
.7 Dp. 644-652{ Chem. Abs.; vol; 53,1929, . 267,

Which niay be used in the production of synthetic motor,

ABSTRACTS 111
tion .continuously on unpurified water gas from a good
rade of coke.” e - S e
EvENTOVA, M. S. See abs. 308,

856. Ewerr, R. H. Calculation of Chemical Equi-
librium at High Pressures. Ind. Eng. Chem., vol. 32, |
1940, pp. 147-158 ; Chem. Abs,, vol. 34, 1940, p. 3158. ‘
Starting with the 3d law of thermodynamics, the ‘

general expression for equilibrium constants is derived .
and applied to the synthesis of MeOH from CO and
steam. Fugacities and activity coefficients are re-
viewed, and Berthelot's equation of state and a new
modification of the van der Waals equation are brought
out. The use of Raoult’s law in calculating high-pres-
sure equilibrivm in the manufacture of MeOH is in-
dieated. . ) ;

857. Ewexs, R. V. G. Constitution of Certain Binu-
clear Metallie Carbonyls and Nitrosyls. Nature, vol.
161, 1948, pp. 530-331; Chem. Abs., vol. 42, 1945, -
P 4484, N
Discussion of the resonance structure proposed by

Jensen and Asmussen for Fe:(CQ)s. A covalent Fe-Fe

link is preferred on the basis of X-ray "and -diamag-.

netic data, as well as color (see Towell .and Ewerns;
abs. 2736). - Structures of a similar nature. are pro-
< posed for Co:(CO}, Fe nitrosyl compounds, Ev‘e (NO):X, -

where X is SK, Cl, I, S$C:H:, Seds, or §.0.K.
X

A
(ONJ:Fe ~~——TFe(NO):
u—/l i

-, Sceabs. 2736,
i Ewie, K. Sce abs. 3324. . -
--858.. EYBER, G. [Photochemieal Decomposition of Iron -
Pentacarbonyl.] - Ztschr. physik. Chem., vol. 1-4& 3,
1929, pp.1-21; Cheny. Abs., vol. 24, 1930, p, 558 . ~~
Eyber has-investigated the absorption- spectrtun -of -
hexane solutions.of Fe (COJ; and finds strong- absorp- =
- tion“below about 4,600 A. T, The decomposition of :
‘the vapor by radiation of wave length; 4,000 A U,
hag been studied.: A quantum efficiency of 2 is found. - .
This is explained by the pestulation of -the formation:
of an activated molecule that reaets with a normal- -
molecule to give- CQ. and- Fe:(CO)s. Foreigm gases .
(CO= A, N: and CO) inhibit the-decomposition; a de-: -
activation of the excited molecule may be the reason..
C L AN i FalTasl} .,
= ;,
, HOOV =T RTR. TG/ (O] +
* where (@) is foreign mas and (C) is pentacarbonyl,:.
satisfies the data.. . O if present, alters the reaction.-

. determined. ) o ; ; :
859. Evraup, I  [Automatic Adsorption Balance.].
Jour. chim. phys., vol. 47, 1950, pp. 104-107; Chem.
Abs., vol. 44, 1950, p. 7095.. - o =
-~ Details of construction for 4 sensitive adsorption bal-
" ance capable of automatically recording and plott}ng a. -
curve for the rate of adsorption of 2 gas by _a:sohd. P

cw s

oils.. - .-: . . .

861. FanrE, R. -[Synthetic Methanol.]:- Jour. pharm,
chim. .(8), vol. 2, 1925, pp. 113-117; Chem. Abs,, vol..

.20, 1926, p. 1216 .

o~ Review. > . o o, T

B FAIRFIELD, R. G.~ See abs. 202, 1708, - ~

Eamug, D. M. -See abs. 2749, 2750,'2751,
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862. FAICKE, V.
and Carbon and Between Carbon Monoxide and Iron.
L] - Ber. deut. chem. Gesell,, vol, 46, of the reaction between FeO and C and between CO ang
750 ; Jour. Soc. Chem, Ind., vol. 32, 1913, p. 365 ; Chem, Fe.

Abs., vol. 7, 1913, p. 2525.

The above reaction was studied to ascertain whether
or uot any difference could be detected between the
various kinds of amorphous C, the method being to
determine the eqnilibrium
showed that FeO prepared by heating FeC:0, at 300°
is not pure, and thiat gas is still
has been heated to T00°.
no effect on the pressure produced when FeO, contain-
ing 0.5% C, and Fe ¢
further, the reaction between FeQ
when the CO is passed over the FeO and when the 2
are heated together in a closed vessel, in the 1st. case
much C-being deposited, in the 2a, none.. When the
produet obtained in the latter case is dissolved in
no C is deposited. but much CO: is evolved. -

863.

. Carbon and Between
IL.] Ztschr. Elektrochemn..
Jour. Soc. Chem. Ind., vol. 34, 1913, p. 534; Chem. Abs.,
vol. 9, 1915, p, 1883.

‘The’ author hds studied- these réactions at tempera-
tures ranging from G600° upward, -and has examined
- the gaseous products obtained when the reaction mix-
.tures were dissolved in HCL. 3 varieties of graphite-and
. § of amorphous C were used.
‘tion these were
mined. The apparatus was one used in previous work
.. {abs, 862). The solid mixtures were introduced in the...
. form of compressed pellets,
purified varieties of C do not react with FeQ, and-above
this temperature the several varieties ofC ‘do not-be- -
, have alike and may be classed in 3.groups. Sugar char-
coal and that obtained by the action of CO on Na.are
quite Inactive upto 800°.
Cl-ard that from petroleum reacted with vigor at 650°,
It'is not known whether the different.in behavyior is a
property of the différent modifications or.the result of
_catalytic action: The graphites reacted vigorously also,
The products of the reaction of
pure Fe, and no hyrdrocarbons resulted from solution in
. HOL 'When Fe wag'permitted to absorb & large quan-
tity of CO and the equilibrium Dpressure set up at 600°,
the product of the reaction that-took place yielded
‘large amounts of saturated hydrocarbons, chiefly C-Hs, -
when treated with HCL. ]

contrary,

in-a vacuum,
hydrocarbons
864, -

863).

865. o
.-.Carbon and

actions between FeO and
discussed briefly. It has been found experimentally
that at .tempe;-atures' under 700° the egailibrium con-

stan_t,

when; Fe was heated in a
allowed to.absorb CO in large amounts, and then heated
the- product treated with: HCL gave no
and g residue of G resulted.:: -~ % <. .
[Reactions Betiveen Ferrous Oxide dnd
Carbon "and -Between Carbon ‘AMonoxide and Iron,
TIL.} Ztsch. Elektrochem.; vol. 22, 1916, pp. 121-133;
Jour. Chem. Soc:, vol. 110, IT,-p, 484; Chem. Abs., vol.
10,1916, p. 3041 7 T R -
- Continuation of experiments already described (abs. -
: Experiments
values directly with
[Reactions Between Ferrous Oxide :and
Between Carbon Monoxide and Iron, -
IV.] Ztschr. Elektrochém., vol. 27, 1921, pp. 268-278; -
; Chem. Abs,, vol. 15, 1921, p. 8017, o

. ‘Previous investigations on
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[Reaction Between Ferrous Oxide of the reaction C+CO.=22C0, does not coincide with "
that obtained from measurements of the equilibring

1913, pp. T43—
From both this and analytical data it would ap.

as a definite phase.
- of this phenomenon is
that the equilibrium is
. carbide.

866,

The most probable eXplanation ..
the previously accepted surmise * '
determined by the formation of °.

pressure. Experiments

{Eguilibrium C+C0;=2C0. Thermoay. .
‘Process.]  Ztschy,
1-11; British Chem, -*;

given off after the solid
Addition of amorphous C has

dynamics of the Blast-Furnace
Elektrochem., vol,
Abs,, 1927, B, 1. 19

33, 1927, pp.
1

are heated together at 330°-660° ;
and CO is different

Values recorded in the literature for the equilibrium |
constant, b=[CO1%/[CO.], at various temperatoreg
(523°~1,130°) have been collected and conpared by
plotting on a log k-7 diagram: Corresponding. valueg
. for the heat of reaction, ¢, have been caleulated from

those of k." Independent sets of values for & and g have
been caleulated from specific heat data and figures for
the-heats of combustion of C and CO. At a given tem.
. berature 2 values of k (calculated), and similarly of ¢

- {calculated), are obtained aceording to whether graph-
‘ite or amorphous C is regarded as participating in the
-reaction ;. hut for I (calculated) the difference become;
- inappreciable at the higler temperatures. Above 750°
values of I (experimental) ngree well among ‘them.
selves and with the corresponding calculated values
but at lower temperatures th
Comparison of valy
. those :

HC),

[Reaction Between Ferrous Oxide and .
Carbon’ Monoxide and . Iron.
vol. 21, 1915, pp. 87-50;

‘After thorough purifica- .
analyzed and their densitiés deter- ¢ L

p he Ssumption that graphite par:
‘ticipates in the equilibriy , whereas, at; Iower temper-
-atures.they correspond morée closely to yvalues for amor:
- phous C. Values of k- (experimental). obtained from

equilibria reached from-the CO side in the presence of
-Fe powder diverge notably from those obtained in other
. ways when the-equilibrium temperature is below 750°!

This discrepaney is ascribed to the abnormal condition
of the C in the iron; it is markedly reduced if the Fe is

Below" 650° . the highly

'C obtained by burning C:H; in

Dear that in this equilibrium the C does not play a rola o

previously treated with CO for a long time so that free
-G may be deposited in.it. In any .case, the’ establish?
.- ltent of equilibrium is undoubtedly slow at the lower
- temperatures, and is not. well-defined. "Measurements
of  derived from the composition-of blast-furnace gases
- yhave also been collected on log k~T' diagrams. “They are
very irregular-at lower temperatures, but correspon
approxjmately with the experimental and calculatedzs
“values ‘at temperatures above about 730°. Thus the’
2equilibrivin C+4CO0.22C0 . is only atrained inthe: blastiy,
-furnace gases at'these higher temperatures, . .. ‘
" 867. - [Reactions Between Ferrous Oxide- an
- Carbon and - Between Carbon Monoxide and -ron,
", ['Ztschr: Elektrochem.; vol. 34, '1928," pp. 393398}
.. Chem, Abs:, vol. 23, 1929, p. 2086. . . : 5

- féoi’:)lemicnl. Criticism of the Work of R. Schenck (ab

C and FeO contained

No-solid C remained." On:the
stream of CO or

.- See abs. 8078, .- Lo L - 7opd
V., axp FISCHER, W. . [Equilibrinm Bed:
tween Carbon'Mongxide, Carbon'and Carbon Dioxidef;
. Reaction Between Ferrous ‘Oxide-and -Carbon, -an
- Between-Carbon Monoxide and Iron.] ~%tschr, Blek
frochem., vol. 39, 1926, pp. 194-201; Chem. Abs., voli}

- 20,1026, p.3626, o o APS Oy
: ‘Numerous determiinations of the equilibrium’ con;
- stant for the reaction C+C0.=200 may be expresse
log Kp=—(8351/T)+-0.242 log' T—5.65X10'T|-£60%
107 —log T+9.504. The lieat of the reaction (van'

" ‘Hoff equation) is 36,600 cal. at T=958. In'the prese
of excess free Fe the reaction is not ‘CO:+4-Fe=C0:
Fe0. FeC js formed and hence in presence of Fe, 0

;. saturated with ‘C, the equilibrium coust: -
from the above equation decidedly. N

" 888, Faroxge,

are made to.compare the author’s
those of Schenck (abs: 3064, 3073). "

the equilibriuin': of the re-
C and between CO and Te are -

: ,»‘p”CO‘ :

=

PCO-RT-760 -

; " 1
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mplex oil by seftling; dechlorinated by treatment
(t:v("itl? 1.5% e:xcli7 of Tonsil, HCl activated clay, and ZnO
‘at 180° for 3 hr.; and double distilled, y:_teldmg'abont
33% gasoline, naphtha diesel oil and spm_dle oil and
64% lubricating oil, 3% being lost. _The ﬁmsheg x.notoE
oil has a density at 20° of 0.833, viscosity at 50° 7B
and pole height 1.75. Onwing to the nnsaturated char-
acter of the synthetic oil, it was very unstable towa:d
oxidation and only a temporary improvement was,
obtained by subjecting it to a second treatment with
1% AlCL at 180° for 3 hr, A more permanent improve-
ment was obtained by adding 0.2-0.5% by We.lghi:. of
phenthiazin to the olefing before polymt_anzatlon.
‘Another method was to add 0.3-0.5% by weight of S
to the feed stock before polrmerization and then ty_eat-
ing the oil with 196 by weight of AICL at 250° for 3 br.
The viscosity of the finished oil could .be .changeii_by
changing the conditions of polymerization. Using

LITERATURE ABSTRACTS

Farror, M. See abs. 1279, Palmonth
MOUTH, ViscountT (Chairman). Falmou
Bs%eg::{: on Oil From Coal. Rept. of Comm. of Iﬁ-

perial Defense, Subcomm, on Qil from Coal. H. M

S, Office, London, 1938, 71 pp; Engn}_eem.xg, vol. g. 5,

1938, pp. 211~-212; Engineer, vol. 163, 1838, pp. .ihy—

216, 223, 241-243; Chem. Age, vol 38, 193_8,‘1)11. 346:

143; Colliery Guard., vol. 156, 1938, pp. 301-.309é

347; Iron and Coal Trades Rev., vol. 136, 1938, pp.

b f Heat Transmission in

. FarTiy, H.  [Problems of Heat Tr. S8
57&5 Jéonst’ructiofx of Contact S.\'Pthesis Furnaces.]}

Die Technik, vol. 3, 1948, pp. 457—464; Chem. Abs,

vol, 43, 1949, p. 2475, ) »

Effect of the heats of reaction in both. endother}ngl
and exothermal processes on the requirements of avail-
able space in the reaction chamber and arrangements

- for carrying away the heat developed or suppiring any
heat required to make the process isothermal axfe
discussed. Furnace design is explamed. Ex}duthel-
mal processes comprise disintegration of COQ: into CQ
and O, or -dehydration. Exothermal processes are
oxidation, hydration, chlorination, polymerization, ete.

FANKUCHEN, I. See abs. 1617; i
. Faxx~iNG, L. M. Gasoline Substitutes Gain in
87}Eﬁ€$§e. -O1l'Gas: Jour., - vol. 3¢, No. 34, 1926, pp.

142, 1507 Chem. Abs., vol. 20, 1926, p. 1706. :

General discussion of the ‘synthetic fuel sitnation.

. Faxo, U. Sce abs. 3027. o L

FARAGHER, W. It Sce abs. 1494; 1495, 3393.
., AGHER. Wi IP, axp Horxg, W.-A. - Interroga-
87363?2:‘ Dr. H. Pichlér and Professor Ziegler at:
- IKaiser Willelm Institut fiir Kohlenforsclmx‘xg, Miil-
-heim, . FIAT Rept.-276: PB.1,058, 120L. . . .. o e
ives. further information on isosynthesis. an e

. regﬂts of ‘comparative tests on ;«je Fischer-Tropsch
catdlysts conducted . at Schwm-zhex'de-nthnnd. Sup- .
plements ‘information previouslygiven in- abs. 1302.1
873. FaracHER, W. F., Horxg, W. A., Howes, D. A,

© . ScEINpLER, M. Cmarreg,” C. G, WesT, H. L, AND
Rosenrerd, L. Supplemental Report on Ruhrchemie
A<G., Sterkrade-Holten, Ruhr.. CIOS Report

. XXXII-96, 1945, 92 pp. TOM Reel
- British Abs., 1948, B II, p, 287. " - e ’

Contains information on‘the manufacture of toluene - g5,

om n-heptane, synthetic lubrieating oil fr.or_a Fischer- .

.Tropsch olefins, a'laboratory test for aetn'xt; of the
Fischer Co catalyst, an estimate of the operating costs

" of the ‘Oxo process, thé  direct: Synthesis of higher

-glcohols from water gas, preparation of the Fe Fischer
catalyst, the methanization of coke-oven_ gns-wcata.lystv
and ‘process, oxidation of’paraffin-wax with N oxides
to produce fatty acids, product testing and utilization
of fuels and lubricating oils produced by, Ruhrchemie

0° from the-start of the reaction gave an oil of
<§l:w1 ?‘iscosity, 4° E at 50°, whereas when 4-6% AlCk
is used and the temperature kept at 15° for 12—2()°h1'.
followed Ly heating to 60° for 2 hr., an oil of.?,s P
at 50° ig obtained. - The viscosity index and resistance
to oxidation were. also improved by using (zlpﬁns with
longer chains. In making aviation grade bright stock
by the so-ealled Symthol process, a different feed stock
" 'had to be used; only olefins from: G to Cis were to be
‘used and these supplemented with C¢ to" Cy olefins
obtained directly by the Recyele process and l_)y the
Gy to Gy paraffing, which remain unreacted in. the
Ox0 process. - The Recyele process, designed for ther
manufacture of olefins, consists in using 1 vol. of gvager )
-gas containing 87% of CO.and H» (CO : H=11:123- .
1.25) with 3 vol. of recyele gas from ‘the _synﬂ]esxs
so that:the CO : H. = 1:.:-0.8, THe catalyst is 100 C?,‘ :
""15.Mg0, 200 kiéselguhr, the temp. of the’ synthesis 200 i
220°, pressure 10~13 atm., the space velocity 800 m’-
‘=as per 10 m2 catalyst per hr. The .total yield o§ B
‘liquid products and gasol amounts to 160 gm. per. m>
of ideal gas. The polymerization procedure varied -
somewhat from that followed in the manufactare of
motor lubricant; it was planned to use 4-6% by weight
~‘of AlClL, react the olefins for 10 hr. with thg catalyst L
- .at 15° and then heat for 2 hr. at 60°, Phentiazen was o
196; PB.1366; - " to be added to the olefins before polymerization. - A C
L .77 .flowsheet shows the complete process. . - s .

——. ' ‘Supplemeéntal Report on Ruhrchemie,
A. G, Sterkrade-Holten, Ruhr. . Laboratory Test for .-
Activity of Fischer Catalyst.. CIOS Rept X.XXII—'
-96, 1945, pp. 14-16; TOM Reel 196; PB 1366.
" About 4 gm. of catalyst in 2 glass tube are reduced.
: fo;A 301111:‘ atg 450° with a-mixture of H: and N: (3 ::1)
".“at the rate of 300-1 per hr. or with pure H. at 4007,
~The final catalyst contains 40-50%% of the Co as oxide.
" vAfter reduction,”the tube is ‘placed ‘in" an Al-block -’
_ furnace and treated with synthesis gas (4L CO:H:
s Loh S -7 =1.0:18-1.9) for-500 hr. Contraction of the gas -
Supplemental Report, on Ruhrehemie- - %y jymaand yield of liquid products are easured and. - S
A. G, Sterkrade-Holten, Ruhr. Synthetie Lubricat- - corve g measures of activify. - The liquid proQucts are." +
lng Oil Manufacture. CIOS Rept. XXXII-96, 1945, ¥ . oxpressed as cc. per N m.* of synthesis gas and com-
DD, 5-13 ; TOM Reel 196 ; PB 1366. e

isé ol ;. ture in the -

S . prisé-oil that condenses at room 'tempera e he
Raw material for the manufacture of synthetic 1u-- .~ receiver.and:the liguid removed.from the activated C .

5 bricating oil by -the Rulirchemie process .consists of

: ~adsorber by steaming at 150° and 15-20 mm. Hg. - -
olefing in the gasoline hoiling range having 1 double ‘Water formation can also be used in- appraising the
bond at-the end of the chain that are .obtained by

= “catalyst activity. . .A diagram of the apparatus is‘ B
¢rdcking: Fischer-Tropsch gas oil and sweet oil from : - shown, and typical test data for a normal Co -cata_lys_t“r -
cher-Tropsch wax. Gas oil from plants operating

and its contraction curve are attached. Lo
at atmospheric pressure or 2t.10-15 atm. is suitable. . - 8. . - Supplemental Report ~on Rubrchemie .
The gag ot ha o boiling. range’ of about. 230°-820°. " 'st.;G., Sterkrade-Holten, Rubr. - Oxo Procéss. CIOS’ _

e feed stock, thus obtained, and containing not more :.: ;

than 0.015% of H.O, is-polymerized in -the presence
©of 1.2-1.5% of ALCL, the temperature being graduall;'
raised from 40° to 100° over.a period of 46 br. The
Synthetic ofl product is separated from.the catalyst-

203793°—54—mc ’

PB1366. - ; . - :
. BEconomic estimate as of Mar.. 4, 1943, is given of:
- the operiting costs for- 12,000 tons per yr: of :E-atty:»‘

“

1.5% by weight of A1ClL and keeping the temperature —_

I

)

L Rept. XXXII-96; 1945, pp. 17219; TOM Reel 196;- . -
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aleohols based on pilot-plant operation, Yo commercial

. ed on and th . . o . . Ldeal gasification, wwherein the reaction products are = .~
size. Material input twas 15,000 tors opr a1 conducetégasﬁg:vﬁegi ;]vith CO:. The saturation must pe action. Pleces of different species of Fe oreg ggnc&;le - them;go dynamic equilibrium and mo heat is lost, is
RM 040 per kgm., 6,000,000 N m? water gas at RM § ce considerable heat is liberateq. ‘trates, and briquets were heated in a curren iy ¥ illustrated by a diagram showing the interdependence
0.04 per ¥ m.J, 3,000,000 X' m.* H. at RM 0.075 per ¥ m.* Farcas, T. See abs. 2755, (0 and the formation of CO- and O was o‘[gfsertv:élvggu of temperature, calorific value, steam saturation, and
b g gi&h total _material, operating and capital costs of 879._:5‘“155, W. S. Manufacture of Gasoline and oy measured. Briquetted ore has a catal;‘;l; zosgeﬁtrates~ steam deconmposition. It also shows the theoretical
B -9,387,070 or RM 75.23 per 100 kg fatty aleohol. From .Coal. Synthetic Liguid Fuels Hearings Bl times greater than that of fresh ores ouid not he Jimits of the process. Analysis of experimental resulis
2 flow sheets of the process are attached. ioreda Subcommittee of the Comnittee on i’ubliet; ] The bumning tem'pe;nture of theﬂ?; ‘élz&?ltls\*é!zueﬁicien@ with this disgram indicates that with }owcg&qmd&%fg
877. - Supplemental Report on Rubrchemi ands and Surveys, U. S, Senate, 78th Con, seen to have an-influence upon A% S ed  ration nearly complete decomposition of CO. and & =7
£-G, Sterkrade-Holten, Rubr. Direct Synthone i Sess, on 8. 1243, 194, pp. 51-50. € 35t ] por was this considerably reduced 1 Eriquets bui is attaingble. At saturation temperatures above 437
ngh_er Alcohols From Water Gas, GIOS Rept. Sur_\'e_v of the economics of the Bergius coal hydr, . with a small addition o 3 . -m‘;mtion' of Po- the reaction velocity sets a limit nfxd ple:‘fflr}s i
XXX1I~96, 1945, pp. 20-21; TOM Reel 196: PB 1366, fg’?ﬁ‘:’l‘j r?)gd E}le F;seher—'rropsch synthesis procégs:s- 883. F;'XST-‘E'I oqlpgcaté;’]gsgl;)‘; }g‘:gim:ﬂ ‘Distillation.. ~ plete decclbnl]:;olsxgxorxlx1 ;;'hggptgﬁl ;el:llfi?ﬂ aytllzi alls e
Direct synthesis of aleohols was bein ied i toria] orEAscline. - The pape 1 e Gherm., 1930, - 2" ‘ Thermodsnami i ; -
k g studied in the the raw materi o baper summarizeg col. 22, 1930, pp. 320-322. i opposed to thermal eff
small ; p ) Pl aterial and overall s requin ‘ Anal. Chem,, vol. 22, 1350, pp . Thermodynamic efficiency, as opp
it show schematically.: The process involves  well as investments and ooeonti o cduirements, as > hic method for determining K in Fe cata- iency, is defined as the degree of approach to-the the- |
Comprased in 3 penok fresh water gas nnd reeycle gas  on the basis of 194> extimage, € costs. Tiguresare - e e been developed. K was found to distil . oS0 i Nor Ty proqueer. Experimental results |
C 5 in > stages to 10~100 atm. at a space velge- o ‘ iy y ] e during the initial ity 4 ﬂ' mal efficlency may b |
ity of 100-150 X' I per 1. of JDace vel , , uantitatively from a sample pellet during 3 show that gas quality anc thew m i
of & promoted Fe catalyst (i%%ﬂiv*it 50, 1086, 56 . Costestimates on synihetle liguid fuel processes if operated arcing period. By photographing the spectrum JUrilE . jyproved omly DY increasing the awount ({f ating e ‘
Kieseloubr) sontaiacy oprst oil-heate’dot 0 eC"ec,t :10 ) } in the United Sotes in 1942 ) .} this period only, interference due th Fe wnsfehmx]n;!ote& conjunction with more };le.achve f}lt{li.elrj‘: gy:;&‘i’g cone
The reaction products are passed throu. - . ‘% ' The length of the log sectored X line was foun - air and steam, and providing specix 1C €O
. = gh a. hot sepa- : 4 i tration of K. An iti -called *‘wall effect” observed in pro-
rator at 110° and thene . - A linear function of the log concentrati . ; ditions. The so-calied “wall e- i
fow-is started at a renctor ttgmnexc-oéld.ensela The gas . | Aperos: { appros, | ‘ehitor | Apbrox. . ]  Sverage deviation of 5-10¢% of the amount present iS  gueer piictice is explained thermodynamically.
is raised degree by degree to the. (;‘elglgfdfguvv g‘llsl:gg vestmen, | 100 teel) asallng itlne  °4 . indicated by vepeated determinations h ?hi e . Femsst, W. Scc abs. 1042, 2874,
temperature, 220°-210°. At igher pressur : S Faeonne line | witon; | iclnding . '} somple. Na and Li can be determined in tUR S | Fepmaw,J. See abs. 4%,
olefin content of the Droductrist;ll:all’f;g%'ﬂl)’;e(‘;i‘,g:trg:le .. Seschne | perday | deprocis- deprecia- " manner, The method is mot applicable to catalysts ; :FFDL\II:K;T N ioe P Pasrazorzos, G’
ing products are of shorter chain length, swhetens o | ton on - 1 containing several percent of C. ) . 888. %x;m\, T O ctvaction, and. Opera:
- medim pressure higher molecular: -compounds ai-e 1. High-pressure coal hy- | .| e 884, Favser, G, [Seuthetic Gasuline  Enersia ‘t\i?)g of‘; Distitlation Laboratory for the Synthelic
If\’?tm’ed with a higher propartion of olefins. . From 1 2 Fgrggenalion _____ | $12,800.00 w1l s : Termica., vol. 7, 1939, pp. 30-37. - o " Liquid.Fuels Program. . Burean of Mines Rept. of -
¥ m. _(;f f§as,‘780-100 gm, of & mixture of aleohols, esters, " desiin rom o 7 : - 0.2 Characteristics are given of the Fischer-Tropsch Tnvestigations 4764, February 1951, 4 pp. .
no hees Oleins, to about Ci are obtained in'a single 3 Fisoher process, Buvope | o | LSO awrl e process for synthesis of gasoline from Iz and CO and Detailed ‘deseription, with numerous diagrams and
S pzfss aperation. The alcohol content of -the total esien, natural gas at Lo ; of catalytic hydrogenation under high pressure by the fier € s f'the‘diﬁ[i]lﬂtion laboratory at Bruceton, Pa.,
product ‘averages 30-60% and the alcohols are all 4. .xffa‘é?,,”’ﬂi"%“m°“-ss,“,--- 472000 1 6.5 067 oss Bergins provess. Data on world development in:tech- gures, Of the O ed to aid dn the Separation and
primary and predominantly of iso-strueture, i Bydrogenation of pe. ‘ - ) nique of hydrogenation and production of synthetic ;:]l;:tl;ﬁz‘lzil;;o;of the products produced in the syntbetic
872(; - Supplemental’ Report ‘on Rubrchemsie 5 Mosom st 11100 | o nsi om]l -as * gasoline in Italy are given. ekl liquid fuet processes. Compounds present in synthetic
~G., Stex-krade-HoIten. Rubr. The Ruhrchemie crude at $1.20 per bbi, = 885 FEDERAL "POWER . COMMISSION. - hahuf‘:‘u-‘Gasblx}- liquid fuels may_include aliphatics CrCuw Or Sreater.
) Ir°“.,.,F'§e’,’el' Catalyst. CIOS Rept, XXNIL06, 1945’: o :‘Jif:,’},‘“‘ cr;lacklng._;_,_ 700,60 S v R o5 vestigation by the Federal Pov."er; Commission. . Oil - . . Aiconols, ketones. esters, aliphatic caz'box.vhc ‘acids,
gp- ,~-‘-t6= TOM Reel 196; BB 1366. - - - . - i erude ag $300 por by | - [ L and Gas Jour, ol 45, No. 8, 194, pb. 900 1'1 pop - - SMAted hrdroc o O et o e tamcrae
- Preparation of a new Fe cataly Naee +ha |~ - thermaleracking..._ 1. " se0.00 | . gl liogh ‘aét of- testi by P. C. Beith, president™of = “found in Fischer-Tropsch products. Oy
previously used dense sintered,Fe'Ll:.x‘fs'flvt:E iiegé:eﬁbﬂﬁe . 4 Tkl Bt I H‘iixb . tclz?f&'»ﬂ‘f é‘;ii‘i‘}i’“ Inc, on the dévelopwent of .. tion products contain, :n addition to aliphatic com-
The new catalyst is m e catalyst is described.- . T = - - Hyaro S i akine wasoline frow natural gas and % pe ;2'large proportion of naplitheni¢ material and - -
‘ vst is made by dissolving the components. It ; . processes for making gasoline {ro & pounds, S i rom b “toeor-" " -
,+ i Cuw; e, and.CaQ in that order in a 509% concentration tems 1.and 2 are for plants of. 2,930.bbl. and 3,960 for gasifying and liquefying -coal.. (See abs. 1780.) aromatic - compounds ‘ranging from benzene to o
of technical HNO, 1, eatitig fhe solution fo bt o ‘bbl,"production capacity/day, respectively. For larger Fuel reserves as of Jan. 1, 1946, if converted into crude . - gnene; in addition, appreciable amounts of tar -acids
- several hours and then cooling it to room ‘emon lflat Or. . plants, that is, 80,000 tons; the costs wo"{il.d be sli h%] . ou»e,‘:o;ﬂd ‘mq‘l{e a total 'of 6.326 hillion bb. divided::  an@ bases ave presént. In designing the lnhorntor,\'."
<. Thus prepared, the solution .contains little fré:lﬁlg'ae,‘ * lower, probably about §0.15-50.16/gal. and $0. 155§gzuy 91 billion bbl. from erude, 25 hillion froin natural g8, provision had to te made for the greatest. amount of " .
* 3, ; - . e 1 - y N

respectively.

-7 18 stable and does not form a deposit; the content of g - o o -
e following ranges: Fe, 880. FARKAS, A., AXD FARKAS, L. - Ortho-, Para--and’

1 is predi- - shi1d csn it aver dard-
’ 2 i 1. from coal synthesis. It is predi flexibility and versatility. A great deal of stan
the components is, within th and 6,280 billion LU ty ea

oduction of gasoline from . ‘zation of basic equipment hiad also to be designed to

* cated that commereial pr

115-125: Cu. 5-7: and CaO, 11. 13 H . ? - L . e 1 will take place within b . 'mit interchange of parts and services. B
e 5102450 a0, 11-- . per 1. Tota eavy Hydrogen. - Macllilla .. New York s ‘natural gas and fiom coal will take piac om | < bermit. v it o :
. cHeI:g:lt‘% 51 : R precigil?atﬁ) L gg;l 25, gen. 2 an 09_ \ew‘}oxh,_ 1935, ; ey Expgriments had been made in the prol?&qf]l&‘]“ gg 889, Ferpmax;: 0. - Synthesis -of Petroléeu;.'n.1 9 guth i
‘Preci i;a’tl- o ft.he Ee Is brought- to '50-55"zm. per 1, ... In certain cases a-relafionship is known ' cist bi . city gas from coal, and 2 &as mldll(‘)%%n N ftl’ Itis . African Min. and Eng. Jogr., 7‘;‘01'; 46,%;— S o -
pitation from:the mixed. nitrates is accomplished tiveen magnetic properties and oat own fo exist hie- " 600-900. B: t. u. af a-costof -§0.17/1,000 cu. It. 361-362; Chem. Abs.; vol. 29, 1035, p. 7055, -

by introducing the : i Y o i ) 1 . ity
Y introducing the solution hedted to 98° into a ‘Doiling . example, the conversion of o-( acnf:itzg-‘l'f\l%x?:f;‘x;]?s czﬁg{
2 5! '

. solution of Na.CQO; of a concentration of 1
L while oina:G0s of 2 co ration of 90-100 gm. per Irzed by paramagnetic jons, th ion. in-
use‘z‘ci ?sesf]tc‘ﬁ‘iﬁﬁt'“;f'-‘f“ ely.. The‘amoupt.;of'Nu:C(), - . creasing with incbr,easing m5gneii€a,fo§fe§‘£;}e{§‘e°ﬁ;;’;
- At the-end of the precipitation, the - The .so-called ‘magnetoeatalytic ~ effect” is . based ' .on’

*. . “Plscher process for the synthesis of liquid andsolid
“hydrocarbons from CO and-H: at atx{msphemc pressure.
‘and 200°-250° is described.. The yields are gasol. b.:

-30°, 49 (509 olefins) ;- gasoline, b, 30°-200° 62%.._

ALY Ty
estimated. that gas could be produced -at-West Vir- -
. ginlia coal mine§ “and transported to I\eyv, 191’L for
£0.242/1,000 cu. ft.- - By this process 10,000 tons-of coal - -
“would produce about 200 million cu. ft. of gas. It is

o - pHis 6.8. Total tinie of hrecipitation m simi : gasoli e e T s 00/ ton. ;. 0f Ol RNy

e B ) ie clpl ) must not exceed similar phenomena, also. stated- that gasolin E -5 (30% olefins):;.oil, b +200°, 23% (109 olefiusy; par-

: ,gxgg\?ﬁtéfftﬁ? evolution of CO: is ended, the caleulated . . Fim:_ ia See ab, . : i assoming the -cost of coaltat f«zgg?,/ttgﬁi . é%)nbwax, m-) p.50°, 7%; and parafin deposits, w. p. . -
-amo ic» i xgselgflhl' is stirred into the mixture, the = i pe,o - A8, L. Sec abs, 880, -~ .o The time will probably come in thtg, not 91(:’11 ]Zt‘roleum 3700, in catalyst, 4%.. - o - =
;]ovgxfntsoo(l)l 41_50 ﬁé‘f;lzté 1{}3& gaséied wifh hot. condensate - ss}é‘ugﬁ“‘%’{;bf %)t-iligcrer -of ‘Promise for Synthetic : g‘;‘:ie “'lzen t{nsﬁgl‘;ce will be competitiv w e 890. FELOMAN,Y:-A.; axp Arrsox, B, [Crude Meth- -

. -=0.6% of XNaXQ;, the cuke is impregnat, - e Utilities Fortnightly, vol. 46, 1950, pp. -, and natural gas.- Lo bty g Jour. Chem. Ind. (U. S.°S. R.), vol 12, "
with 8.0-35% of KOH bnsed on the We, the iter jg 210222 - T IR 886 . Prospects for Production of a Substiate. - angl) Jog Queman 0 ) B 1o, 1210,

- pressed again, and then is dried at 110°,

©, : “Beonomy ¢f the synth for Natural Gas. Naturdl-Gas Investigation Docket =

The catalyst etic liquid. fuel processes is

thus Drepared-is hard and resistant to abrasion, . The

"’ The lower hoiling portion of the byproducts distilled

G.'580,-1047; Chem. Eng,, vol. 54, No. 8, 1947, p

: cussed. - “The cost of H.. S 5 L i i y R
o finished catalyst has ‘the following proportions: 100 total cost of liquid produ%%gsgigefhgbg::ggza ﬁ::égs <% 104-106. - 1 : PR - .lf“t’m' 'S'sz)l;t‘h“e'gicchnxsglgA%OI;ZIS§I§§@D3§?§ "'if)efprg:sl:z?tsat‘il\?gf
C e Fe; 5 Cus 8 €a0:.50 kieselgubr. Reduction of the t‘?;ufottgf:g:tt g'tf gigg%esis 8as represents 60-70% ofit; Four methods to manufacture high-B. -tz u. gas from %féfé,s’Me=co. and aldehydes are also present. . About

catalyst takes place with ‘a misture of H:'and N.

» coal are.described :. Fischex-Tropsch hydrocarbon syn-
(3 ::1) for 80 min. at a maxi

thesis: . pressure. gasification : and ~hydrogenation
(Lurgi plgnt) ; conl hydrogenation with gas byproduct -

er—Tropsch products, .
ground-gasification of coal is being i igat :
- lower coast method of pr o mesigited g5 21

.. half the highér-boiling fraction is iso-BuOH. - The rest ...
m s Tooh Shovr, ‘e ‘consists:of other higher alcohols-and acids. ..

" When H: only is used the time is much shorter. The

oducing gases suitable for both, 3 - ) X , N, Produe-
" rate-of ‘giis. flow is ! 1 SH Tl processes. = . S ] . Bergi ess) ; underground gasification and cata- "° gg1, Ferpyaw, Y. A, ANp KHAIROVA, N. AL
cross section, | & éin"r‘é‘ﬁ‘étof’o‘-"’ D or u. PEL I Of . “gg2. Fanve, P. [Catalytic Influence of O thex e Bt Bach process 1o llustrated by fow tion of Srnthetic Methanol from Water Gas,] Jour..
lic’Fe in the finished.r muore than 5-8% of metal- "~ Deeomposition of Carbon M ~§ 3 mids. Riemts harts, Eeonomic factors are diseussed. . ., - Ohem. Ind. (U, & 8. ), v, 76, 1936, pp. §70-01%3
ished.reduced catalyst must be avoided Bergvesen, vol. 6, 1926 onoxide.] Tids. Kjemi ¢ 3 L b - : L " Ghem. Abs,, vol. 81,1937, p: 240. . - & . o
g . My = -

'FeprrscEKINA, T. L. See abs, 803. S 240. S
: ' r i rosion i fiy due to forma-
i ic T rature and Equi- Corrosion in Fe appgxratus is chie:
ﬁbgfxglulgudggééié}glgggtﬁbcg:e Jour. Inst. Fuel, . . tion of Fe(CO)sby CO in the presence of (Ziﬂé), §?h2“§;
yol. 14’?[940 3946 Cheni. Abs., vol. 35, 1941, . S compounds are also harmful.” Cr-V and Or-Ni steels -
bogals I e T are also easily attacked by CO. C Y

. ;:so?:ghtfec;%te:otlsug]ﬁeian qi{l;active catalyst. Further- “vol. 21, 1927, p. 1243
- - ¢ In 2% solution- of acetie acid ~ ' ¢ ic decompasition o¢ GO o of |
more, e i atalytic - ion P of 57
iggzgygi ?g—t‘rgﬁ %f the total Fe. -After reduction the Fe OxidS;; chg: cﬁ;ﬁossi:;%?egfeco‘ iments presencgog__f :
talyst is tr ed in j:h}z usual manner with cold .N: 500°, the-interval of maximu;p %&glﬂfath?s e

PP, 1-6, 15~17; Chem. Abs.
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) 116 - - 3‘;RAPHY OF FISCHER-TROPSCH SYNTHESIS AND RELATED PROCESSES LITERATURE ABSTRACTS ; 17

892, Femcax, Y. A, axp N, V. M, [Use of  897a. ——, [Chemical Dfilization of Gas Collectey | with o equal voiame of Hi, ¥as d atlow - 805 . Recent Developments 10 the Production

T3 A 3 < . - J 3 ual volume of H., was decomposed at o 5 n the e L.
Higher Alcohols Obtained in the Synthesis of Meth- _ in Coal Mines.] Pubs. assoe. ing. faculté po]yteﬁ ' fﬂmﬁtﬁges in the presence= of so small an amount of of Motor Fuels From Cozl. Bureau of —Mmis Tnf:
anol.] Jour. Chem. Ind. (U. 8. 8. R.), vol. 13, Mons, 1952, No. 1, pp. 74~78." Chem. Abs., vol. 48 " {0 that reaction (1) took place and not (2). To Cire. No. 6075, 1928, 18 pp.; Fuel, vol. 7, 1925, pp.
19:':’6, DD. 922-924; Chem. Abs., vol. 30, 1936, p. 7588. 1952, p. 7736. b ;ove that reaction (1) occurred, active charcoal was - 402-501; Chem. Markeqts, vol:j§ , 1928, pp. 8753751
Higher boiling fraction from synthetic MeOH is Many ways might be found to chemically utilize the -] replaced by active Si0: whereby the free O formed in Chem. Abs, Vol. 25, 1929, p. 1245

treated with 475-500 kg. of HOAc per ton of alcohols gas (grisou) emanating in coal mines. Grisou con. . (1) was easily detected. By varying the amount of Review of the production of motor fuel by: (1} Car-

and 4-5% of the weight of HOAc of H,S0. and refluxed tains 90% CH, §% air, and small amounts of GH, .. H.0 vapor present, H. in small or large amount vc'asv " bonization of coal; (2) the Bergius process; and (3)

for 15-2 hr. The MeOAc distilled off in yields of H: and CO. Processes are reviewed for converiing . formed, owing to reaction (2). Contrary to Orloy the complete gasification of coal and conversion of the

1-209% up to 72°. Distillation is continued to 87°, grisou to town gas and to synthesis gas for manufac. .. (abs. 2532), no C:Hi could be detected in the prod-  gaces by pressure synthesis. It is believed that the

yielding a mixture of iso-BuOH, iso-BuOAe, and H.0. = - ture of NH, or MeOH by steam reaction in the presence - . pets, though under certain conditions small amounts Bergius process, or Some modification of it, will prove

The H:0 is separated and the other components re- of catalysts or by partial oxidation. Also mentioned - of saturated hydrocarbons and Ni(CO), were dete?ted. most economical. . . ‘

Elax{;xedftp tlg g:;ll and redistilled, .In this. way 40- alx;ia t?ile manufacture of C;H:, HON by various methods, 901, - . [Reactions _of Carbon Monomdbe.] 906. . Recent Developments in the Production

saltGe do oilsto—wiltlh 9% ‘173 (i)?sta:'ﬁg'h t’.[;l;e 7&181 soh‘xitxzrxil is ;ro%; Sléation, nitration, Oxo reaction, Fischer-Tropsch - Brennstoi‘E-Clxenilz.‘i ggﬂ:a, 1924, pp. 49-53 ; Chem. Abs., of Motor Fuels From Coal. Canadian Chem. and

! 2 } 2 an ves . 3 . : ' M 1. 18, 1924, p. . : : . Met., vol. 12, April 1928, p. 99.

8-8.5% iso-PrOAc and iso-BuOAc 898, FERRIS, S. W. Limitin iHons i ’ oL S 2 H. cata- ’ * > :

. . y S g Compositions in Hydre- .- During various attempts to reduce CO by He calf Digest of a paper given before the Montreal Section

893, Feroyxan, Y. A, Iraxor, K. N, axb Navnova, A. L. carbon Conversion: Ind. Eng. Chem., vol 33,1941, 1. lytically, it has been observed that at low temperatures. - ¢y Societypoprh:mical Industry. The 2 processes,
&Use of Siderite as a Source for Catalysts for the DP. T52-759; Chem. Abs,, vol. 85, 1941, p. 7163, - '} .. appreciable amounts of CO; are formed. A study IS g oinq and Fischer, are still in the semiexperimental
gyritheszs of Ammonia.] . Jour. Chem. Ind. (U, . Several investigators have attempted fo show that ] made of the formation of €O, from 09‘3.211“1‘,?;‘“1:5_ stage, the former heing about ready for actual commer-

s .}, vol. 12, 1935, pp. 1036-1038; Chem. ADs., vol. . 'the process of cracking' hydrocarbons- tends to gp. - -] . apd CO alone at temperatures 35°-240 ““ttll g tf % cial produetion and the latter still in the laboratory. It
0, 1936, p. 1190. ] o proach an equilibrium. This term is not used in the cipitated on active.C and on silica _‘a'&)as & NG04 s predicted that the Bergius process will prove the
YWhen Bakal siderife is fused without removing any. . Dresent paper. Instead,- attention is called to the . yeactions were considered: 2 CO= '%' 3 a::e to 1 more economical for motor fuel production. from coal,

impurities, most of the FesOs becomes Fe;05, and o good - . - tendency for a srnthetic crnde to be ‘formed in the ] =~ HQO=C0:+H: Both were found to toke B 0 oe i~ [Fhile the synthesis of liquid fuels from gas will be lim-

catalyst for NH, synthesis is obtained, Addition of ~ Cracking reactions. The synthetic crude oil includes - limited estent. -Concentrations of 1 to i"’% iy olb-‘ ited to the utilization of byproduct gases and natural .

ALO: or KO does not improve it. . all ltlhe liqluid material resulting from a reaction, under exit %nsets ;;gre °bt“i:‘p%d’ dt.?]e l;:,glii;r%%futfeb;ﬂg a0 gas. : EE N v S

e . . o such conditions of condensati hat ve . tained at 240°, corresponding 1170 A % it
894. FENSKE, M. R. .Um.t Processes in Qrbanic_Syn— approximates 10~15 1b./sq. iﬁ?u'ﬁg&‘:g?r, g{x;ss’ure . used, With Cé : H: mixtm‘ez 1 :1 the H: appeared to 997. —. Recent ]_Jeve](:pments in Coal Utxlu.ntmn:
thesis, by P. H. Groggins. . McGraw-Hill Book -Co. St /8Q. in, ¥y different .. . o res biy beeause of strong ' - Srnthesis of Chemical Products From Gases Pro
el = . = ' ocks the curves of distillation of th d have no reducing action, presumably bhecaus PRy : . Cok ) i iner:
New York, 3d ed., 1947, chap. VIII, pp. 488-562. . cracking are seen to approach a Wmiting vand. Cts'_l‘l(z)t preferential adsorption of CO by active G and silica duced From Goal or Coke, - Burent of Mines Ainergle
- . : ~5 i . ] 1 ads ) v A . ; N b 450+ o] 9%
General discussion of hrdrogenation with special - same fendency can be ‘traced from the glitexzature is‘ gel. Moist CO gave higher coxncentrat%? nslozeCO]::;rlel;: f;;;bgolésiﬂ 32785, pp. 4474503 ChgnL AbS vol. 25

E[m'phasxs on the following industrial applications: catalytic as in thermal cracking, in destructive hydro- dicating -that CO+H:0->CO-+-1: tomfp;& 0. and d' on ‘oli o ssing MiThUL and

Hydrogenation or hardening of vegetable or marine . - genation, alkylation, the Fischer-Tropsch synthesis erential -oxidation of CO in mixtures 01 t:’ o SR Production’ of gasoline by passing mixtures of He and "

olls; the synthesis of MeOH, higher aleghols, 4nd from CO and H:, catalytic reforming, and. even in small amounts of CO with V :.05 as catalys was i CO at :_ltmospherxcopressme over Fe or Co catalysts at

hydrocarbons from water gas; the reduction of long- ° polymerization. The effect was similar when a naph- withott success; although with equal concentrations approximately 260° C. has not reached commercial re-

chain fatty acids to alcohols; hydrogenation of hydro- thenic petroleum and successive svnthetic crude oils 0f CO and He, 2% times as much CO as Hswas oxidized. - alization, although 4 semicommercial-scale plant at the

R carbons, mineral oils, and coal, . - - - Lo - »f)l;losx;xés-itaf‘;'eret }fu'?lj?tedéto tthlern%al cracking. The 3 " FETTERLY, L. C. Sce abs. 2441, 2442." : . g&lgelmn?gﬁlv fl{si?ggc&ggitslgt%te?“'l?esa ‘})Seenmgle)?:xrt{ixg
e e R abs. - - = er the 1st-made li iffer s'i - i : abs. . . R i . e 2, s

. — See abs.-1098, 1099, 1100, 1104, 1105. . . TESEES 2000 B0 ok 20 e i t0 iel;;O'etiinlcs;i;?x]tghl?agg : - © Fmip, 8H Sce ab:l -6%7’Setgt'tutes' som Coal.  Co catalysts have been superseded by Ni-Mn-Al oxide

. .. FENSEE, M. R., anp FroLicH, P. K. Catalysts It was found that if the distillation curve of the orig- 802 Freronen; 4. O G0l oL, (":15‘1]9"6 306315+ ~~ on Kieselgubir. This catalyst gave yields of 100-120 cc.

: —fo_x:r the;Formfmou of A&colxols From _Cnrbon Mon- - jinal stock lay to the right of the limiting hand. thge . ~Jour. Western Soc. Ex{g., },81'1901. ; éSEIiO 1 Chem’~ of liquid products per m.* of gas during 4 weeks-of cou-
oxide and Hydrogen. - “V. Decomposition and Syn- synthetic crude oil could not be forced to the left of .. Jour. S¢e. Auto. Bng,, vol. 20, 1927, Dp. 1 ' tinuous operation. The yield had then decreased to
thesis of Methanol With ‘a Zine-Copper-Chromium 7 -jt. Petroleums of this character e prgbqﬁ?v s‘fe;lg .Abs,, vol. 20, 1926, p. 3557." STt i 30% of the initial value: The catalyst must be regen-
Oside Catalyst. Se abs. 1102.. -~ - - " gl crude oils from “which.the light fractions had . General review of the situation, and the status "ff"e' " erated by-removing thé accumulated paraffin. . The

895. FERGUSSON, R. R., AND BARRER, R. M." Derivation .. escaped in the course of geologic change:- The pe- . search in the manufacture of gasoline S“bStlt“tels. ‘:03 . ‘masimum reaction temperature ranges from 190° at-
and, Development, of -Huttig’s Multilayer Sorption - - troleums whose distillation curves started at the left coal. .. 4 methods ave deseribed briefly and the D . - thebeginning of a run to 210°.C. at the end, The prin- ° -
Isotherm. Trans, Faraday: Soc, vol. 46, 1950, pp. . .~ of the limiting band were regarded as distillate crude and economic possibilities of each discussed : high-tem- — eipal difficulties in large-scale commcreial operation - -
400-407; Chem. Abs., vol. 44, 1950, p. 9768, - _~oils.. If pyrolysis is pushed far enough, a 2d liiiting peraturé_carbonization; low-temperafure g‘“‘]’m‘,‘f’g of the process are to dissipate:the high heat of reaction
Statistical derivation i§ given of a. generalized sorp- - COmposition can be detected in which benzene and tion; coal hydrogenation;.and synthesis of alcoholS . and keep the catalyst at the proper temperature; also, . .

tion isotherin based on evaporation-condensation prop.- - Dipthalene predominate.. This is a conclusion based from CO and Ha. - racle , - the gases must be purified carefully to remove 8. The:

ertles of a sorbed molecule. - Characterictic isotherm - OO the data reported by.Rittman, Dutton, and Dean. T Motor Fuel From Coal. Nudleus, -‘flb‘i" . solution of these problews is negring completion. :
*equations were obtained analogous to fhie various mod. - -Lhe conditions for the production of the limiting band “No. 5, February 1027, pp. 20-25; Chem..Abs,, ¥0l. 2L, ., gog..———." Developments in’Coal Preparation and * .
" ifications.of ‘the Brunauer, Emmett;. and - Teller iso-- depend upon an original specific gravity of 0.800-0.930. 11927, p. 1175. .- - . o : ' Utilization. ' Synthetic Hydrocarbons Froin' Gases. " -
- ‘therm (abs. 389). Isotherms of types- I, III, and-to At higher specific gravities the-available. supply of Ha Approsimate economic analysis is made of the Lander ‘Bureau of Mines Minerals Yearbook, 1934, pp.- 627— =

some extent V,-are obtained but not types Il and IV, . 1S so limited that the tendency is toward benzene- i {low-temperature -carbonization for production .of . .. ¢43; Chem. Abs., Vol. 28,1985, p.818. .. - -

' A Toajor objection. to this and the Branauer, Emmett. . Réphthalene limiting composition. "~ - .- * smokeless semicoke and tar oils), Franz Fischer (syn 7 At pres . ion of -sv ‘o motor, fuel

d Teller treatr b € .Brunauer, e gen it e eid . . . £ ter #as), Patart. (catalviic - At present, -the production of -synthetic motor fuel

and Teller treatment of multilayer sorption is the lack - . FESTER, G. ' [Catalytic Reduction of Carbon Mon- thetic hydrocarbons from water gas), y from gases does not have as good commercial prospects: -

of .interaction laterally. with' molecules in adjacent

oxide.] - Brennstoff-Chem., vol. 8, 1922, pp. 244-245;" Synthesis of MeQH and higher alcobols from water gas'. .o i ; "l a1 s R

Cotamns, although Tateraction, with motecules 1n the | | Chem. Abs, vol. 17,1938, 5. 17ds. Lo er preseure), ana Bergius (lquefaction of coal by - LLNTOR et Derarotmante e, G Dropaic. |
' [T - o NIRTONN " " p o g c 3 T N . . o

same column is permitted. An ‘observation by Orlov has been.confirmed, that irect hydrogenation at high pressure) or . tion .and Utilization. - Bureau of Mines Minerals

) 3 . : N o > o« id al under American condi . I
896. Ferneno, P. [Chemical Evaluation of Coal.] -Rev. - -is, that CO when Teduced at100° by H. in presence of %‘gg?ﬁbl}ig‘v‘;ge“;ﬁﬁi‘ﬁ’;;‘s"?for ‘predicting when they:, - '~ Yearbook, 1935, pp.:691-709; Fyel, vol. 15, 1936, pp. .

: ng]\)iv. min%s; vol. 9, 1933, pp. '453‘715,3, A487-493; Chem. ", 8 catalyst of Ni and Pd. asbestos yields unsaturated for augmenting the supply of gaso-- - - 173-179, 204-211. - . : ;
R .S., vq}. 7, 1933, p.;59?;a. .,,Az:A i Rt e ‘?éd;gggligns gnd,qqt _QH_,. ‘.frfyercatglyst rapidly loses ne from petroleum. . Low temperature carbonization Brief statement with biblibgraph? of Fischer pio'cess ’

_ " -Utilization of coal in ‘the “coking ‘process- and “the - . : S . T considered of minor interest, while the other proe _for making synthetie products from gases. -

~.produets obtained by different processes are reviewed.. . 900. FESTER, G., aNp BRubk, 'G. [Decomposition of cannot compete with petroleum gasoline until its, o wo-. Recent Developments in Coal Prepara- ’

. Methods of obtaining aromatic substances, coloring' Carbon Monoxide.] " Ber. deut. chem. Gesell,; vol. ery price rises to $0.30-§0.40 per gal. 910. - Recent Developments Ir Joal -xep o

. . materials, pharmaceutical products, -explosives, CH,, .~~~ .56B, 1923, pp. 2245-2249; Chem. Abs., vol. 18, 1924, 64~ ‘Use of Offi-Peak Water-Gas Capacity for = - .tion ‘and Utilization. ‘Bureau:of Mines Minerals..

- NH,, HNO;, HCN, Qifferent nlcohols, formaldebyde, .. & B-1085. - = " 70 0o 7 ot e O O Gas. Tourys vol. 126, 1927, . - Yearbook, 1936, pp. 625-645; Fuel, vol. 16, 1987, pp-
synthol, coke-oven gas, EtOH; acetone, and glycol -are -~ ' It has been previously shown that the equilibrium D, 179-181 + Chemn. Sbs,, vol. 21, 1927, . 1699. *oe0-76. oo L TR
discussed and their reactions explained. . . - 2 2 CO=CO0:+4-C (1) 'is displaced but. slightly to the An es'timate"based' op data taken from a paper by G. . . .Review includes bibliography. = - L :

. 887.-+——. [Present Chemical Synthesés- Starting right at low temperatures for want of a suitable cata- Patart in the Proceedings of the International Confer- - “g33 — —— . Recent Developments in Coal Prepara- |
From-Petroleum.] Rev. univ. mines, vol:'6, 1950, pp.. - -’ 15.’1213" 8‘35' 2‘359_,‘%%)1, and 3222), but that the equilib- ““'ence on Bituminous Coal, 1926 (abs, 2588). The-cost - ““tion -and Dtilization. Bureau of Mines Minerals. .
~.121-133. i : R . Tiuni CO-+H0=00:+H. (2) In the presence of Pd £5%0f production of MeOH by a large plant in the United - .- yeqrpook, 1987, pp. 985-954; Fuel, vol. 17, 1038, pp.

T . ‘e ' . black is displaced considerably to the right at low tem- : 'Staty only $0.30 per gal.,"but the o0, : , -
‘ di:cg]sosig ather-topics, the Fischier-Tropsch synthesis is ' peratures .(abs. 3688)..-By using Pd adsorbed on ac: o ﬂm:§£°“;li‘éhp::,‘,’:rhéyt§e " dses ot o,gpea’i e ater pas 2127280, 800-307; Chem. Abs, vol. 31, 1637, p. 8062, -
: 3 . ) . E o .. -tive charcoal as’catalyzer, CO, either alone or mixed 18 less fayorable. el AR . Review with extensive bibliography.
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912, -~ Davelopments in Coal Research and Teeh-
nology in 1937 and 1938, Synthetic Products From
Gases. Bureau of Mines Tech, Paper 613, 1940, .
77-86; Chem, Abs., vol, 34, 1940, p. 7574.

Survey with bibliography. Economic data on the
Fischer-Tropsch process are quoted from the Falmouth
Committee report and the Labor Party Committee re-
port with money, weiglits, and volumes converted into
United States figures by G. Egloff. On the basis of these
reports the cost for American conditions of synthetic
gasoline would be about $0.14-$0.16 per gal.

913, Production of Liquid Fuels From Coal
and Lignite. Bureau of Mines Statenient, Aug, 4
1943; U. 0. P. Co. Lib. Bull., No. 34, 1943,

Review of developments in the production of liquid
Tuels fromcoal by low-temperature carbonization, shale
-0l and coal hydrogenation, .both direct and indirect.
It is estimated that the direct hydrogenation require-
ments for steel for plant and equipment are from S.8-
14.1 ton per bbl. of gasoline per day. Aside from the

- amount of steel, multi-stage compressors, special alioy-. .
 steel pressure vessels, and special electrical equipment

would be required. The Fischer-Lropsch process does
‘not need as much special equipmenr but must have
more steel per barvel of gasoline, S.9-14.3 tons.

914,
t

and Lignite. Synthetic Liquid Fuels Hearings Before
a Subcommittee of the Committee on Public Lands
.. and Survers, U. S. Senate, 78th Cong., 1st.sess., on
o 8. 1248, 1944, pp. 16S-17S. . :

Review of tlie production of lignid fuels bF the Ber-. "
- gius coal hydrogenation and the Fischer-Tropsch syn- ---

- thesis processes. Estimated costs of production are
taken from'the paperby W. S, Farish (abs. 879), . Bu-

redau ‘of ‘Miies estiniates fof steel requirements ditfer

somewbat from those stated in the above paper: 8.8

tons per bbl. of gasoline, as compared to 14.1 tons for
& coal-bydrogenation plant ; and 14.3 tons, as compared -

- to 8.9 tons for a Fischer-Troji§eh plant. :
915,
». Petroleum. Hearings Before n Special Committee
 Investigating Petrolemn Resources, U. S. Senate,
" 79th Cong., 1st Sess.. 8. Res. 36, June 10-25,/1945,

- DD. 336-849 ; Nat, Petrol. News, vol. 37, No. 36, Sept. -

5, 1945, R709, 711, 712, 714, 715.

“Report made hefore the Senate Pefroleum Investigat-."~

" ing Committee on.June 22,1945, of the progress-already"

made in the direct-hydrogenation of coal and lignite; ~

the conversion of coal, coke, natural gas, and other car-

bonaceous material to liquid fuels by the . gas-syp-
. thesis process; aud the recovery and refining of oil-
from. shale. The early - development’ and ‘pitot-plant” -

work is for the purpose of providing siew and improved

procedures for demonstration plants. of up-to- 200 bbl.
per day capacity: - The progrgm*for the pext fiseal year ™.

is summaiized, -
918,

Petrol. News,-vol:-37, No. 36, Sept. 5; 1945, pp.'R709,
TLTIR, T4 5 T T
"', " Report. before . the ‘Sénate Petroleun Investigating

Committee on June 22, 1945, of the progress already 3

-made-in the direct hydrogenation of corl and ligoite;
‘the’ conversion 'of coal, coke, natural gas, and other

carbonaceous material to liquid fuels by  the gas- .~
synthesis -process;.and the recovery and refining - of .
The - early development -and. pilot-
plant work is for the purpose of providing new and .
-improved procedures for demonstration plants of up to -
The program for the next - -

- oil from shale.

200-bbl. per day capacity.

fiscal year is summarized. - . X

917, .~ Nation’s Reserve of Solid Fuels-and Tts

- . Relation to the Future Supply of Gaseous and Liquid
~ Fuels. Rept. to Federal Power  Commission, June

Production of Liquid Fuels. From Coal .
. Bergius process, m

. by the Fise¢her-Tropsch process for $0.06-50.08 per gal.
| more R ; o
- 918,

* Liquid Fuels From Sources Other Than’

.. No. 1, 1947, pp. 8-10, 24-26; Chem. Abs., vol, 41,

_-coal or-lignite by ‘high-pressure -hydrogenation, :and
-ican conditions, synth

of synthetic liquid fue

P *°h - - Paper presented during the dedication of the Bureil
Synthetic Liquid. Fuels Program. Nat, |

~of new developments and improvements in: the riniz
‘ preparation, and utilization of coal and prédicts a-new:

.;gaseous and liquid fuels.. The basic German processes,

920, Fxzoneg, A, ., AN Brewes, R. B.. Tenih Annd

LIOGRAPHY OF FISCHER-TROPSCH SYNTHESIS AND RELATED PROCESSES

1846, 12 pp.; Gas, vol. 22, 1946, pp. 70, 75, 78; Gag
Age, vol. 98, No. 6, 1946, pp. 3740, 42; Coal-Heat, vo],
50, November 1946, pp. 30-34; Mech, Eng., vol. g9, -
1947, pp. 221226, 228, - :
Reserves of mineral fuels in the United States are -,
estimated as follows: Coal, 3.2 trillion tons ; Detroleum, -
20.8 billion bbl.; natural gas, 185 trillion cu. ft. Ip -
terms of equivalent heating value, (coal taken at
13,000 B. t. u.), coal comprises 98.85; of the ‘minerql.
fuel energy reserves, oil shale 0.89, petroleum 0.2%, -
and natural gas 0.2¢¢. “‘The coal veserves are distrib-
uted among the different ranks of coal on the basis of |
energy content in the following proportions: Anthra. -
cite, 0.6% ; low-volatile bituniinous -coal, 2.2%; high.
volatile bituminous coal, 54.2%; subbituminous coal, -
23.1%; lignite 18.7%. The ultimate reserves of il

.-and gas are, therefore, very small as compared to the -]

reserves of coal and lignite, and as the supply of ofl* 4
and natural gas declines, it will be necessary to re-
sort to coal either by direct substitution or by con-

" version ‘of it to liquid and gaseous form. ‘Fuel gases

from cpal by caybonization or complete gasification |
“have bheen in commercial use for a long time, and-- |
recently processes have been developed for the con-
version of coal to liquid fuel by the direct hrdrogena-
tion of coal or hydrogenation of tars or- gases pro-
duced from. coal:

ost of the high-volatile ‘bituminous
conls, the subbituminous coals, and the lignites are :
suitable, while for the Fischer-Tropsch process, almost -
‘any carbonaceous . material that can be reacted with
steam to produce CO and. s'a potential source o
liquid fuel. Furthermore it is not believed that the cosf
of producing liquid fuels by either of these processe:
will be in any sense -prohilitive., From reports o
Gérman developments and from British and ‘American’;
estimates, it appears that, in general. masaline can b

' For - coal -hydrogenation by the -

-produced by the- hydrogenation of-s0lid fuels-for abou
$0.10-$0.15. per gal. more than from _petrolenm, and

S.vxithetic,Liq“id Fuel Investigations of
the ‘Bureau of Mines. Science Counselor, vol. 10

19417, p. 3937,

. Survey including discussions of Uﬁifed Sfatés sox{rceé
of supplemenfary ligquid fuels, alcohol by vegetable %
fermentation, ‘conversion of oil shale, liquefaction of %

conversion of twater gas ‘from coal or lignite: also
European developments and their application to Amer-
ie fas production, and the cost;

919, .. _Frontiers' of Fuel ‘Technoldey, Cliefd:
and Eng. News, vol. 26, 1948, pp. 1700-1701; Fuel
_¥ol.:28, No. 1, 1949, pp. 19-21, - . S

of Mines synthetie fuels Taboratories at Bruceton, P
It traces briefly the upward trend in the last 2 decad!

era in the processing of coal for the production 0L
5

".“for the production of liquid-fuels by coal hydrogen®s i
-tion and gas synthesis are already undergoing tec! ﬂ}.‘é :

cal iniprovenmient tgward-a greater economy*of‘ODél'
tion in. respect:to- American conditions. .- N

Sec abs. 1370, 8121.

Report of Research amd Technologic-Werk on Co

S e - LITERATURE ABSTRACTS - - - oo

Fischer-Tropsch catalyst consisting of Co-ThO—

MgO-kieselguhr was studied by the electron micro-
scope. Co oxide and several types of kieselguhr also
were studied. A micrograph of the mixed' catalyst
shows the characteristic open structure of kieselgubr,

- Its effectiveness as a carrier is probably the.result of -
" ‘this open structure, which permits the reacting gases .

to penetrate freely to the active components. The
particles and aggregates are Seen on the micrograph
range in size from séveral microns down to 0.01 micron.

Calculations from the effective surface area of this .

catalyst measured by an N-absorption method indicate

. that, if the material were composed of nonporous

particles, their average dianeter would be 0.015 micron.
Apparently the larger particles are either aggregates
of these very small ones or are porous enough $o
that gases can readily peénetrate them. Since calcula-
tions of surface area from electron micrographs de-

- pend on the visually apparvent particle size, such
- measurements obviously -would not. show the area

effective .in catalyzing the Fischer-Tropsch synthesis.
Measurements made on o number of mierographs of

“the Co oxide zave an area of 4 m.? per gm., compared
0 62 m.* per gm. obtained by the N: abzorption method; -

For use in a proposed small-scale Fischer-Tropscir
experimental plant, a GO generator was developed

atilizing pitch coke or petroleum coké as fuel nnd hav- .
“ing an O blast, “The raw gus leaving the generator- -

contains approximiately 97% (O, 1.6% Nz, 1% H: and
0.5% CO:. and O

rger units seems
AL C,AXD ‘Brow

" be grouped in 3 classes: (1) Carbonization of coal in-

cluding zas manufacturing and low-temperature car-
bonization; (2) hydrogenation and liquefaction of coal

: by the Bergius process: (8) complete gasifieation. of |
-coal and conversion of the gases by pressire synthesis -
‘into MeOH, synthol, and other liquid combustibles. - -
- 922, -
.o . .in’ Synthesis of Methanol: -Tnd. Eng.-Chem., vol.'20, .
1928, pp. 1110-1112; Cliem. Abs., vol. 22, 1928, p. 4461,
. Values for the equilibrium constant in the Nernst-

Comparative Study- of Values Obtained

" equatio
¢ CO-+H; t
data, which have been ‘réported by different independ-
-ent observers. 1In spite.of probable variation in the
exact conditions .of the experiments from different

have been caleulated..for the reaction:

he constant.”
923. FIELONER, A..

18 pp.- L . - B
List of 236 refs. to papers written by. the Bureau
! Mines staff. (See abs. 1217.) !

% “nual ‘Report of Research and Technologic Work on
;" -Coal, Fiscal. Year 1948, - Bureau of Mines Inf, Cire.

518, 1949, 87 pp. - «

Summary of papers alfeady published,- The follow-

for: the Fiscal Year 1945
- Studies of . Fischer-Tropsch Catalyst. -Bureau ‘0
‘Mines Inf, Cire. 7352, 1946, pp. 15-18; Chem. AbS;
- vol. 40, 1946, p. 5898. Canl B

Ingsubjects are noted : ‘Blectron-diffraction - and elec-

Most .of the ash in the fuel is '
. --volatilized and is present in the gas as smoke neces- .
..-sitating ..electric . precipitation methods for cleaning.
“Although 'the experimental wunit had a eapacity of
25,000 cu. ft. per day of CO, extension of the same:
*principle to la - .
991, FIELDNER, ~, R. L.""Complete
-~ Utilization of Coal and Motor Fuel.  Oil, Piinf and ..
- - Drug Reptr., vol. 108, 1923,
.and Steel Plant, vol. 14, 1928, pp. 138+140, 148; Chem. _
.- and Met. Eng., vol, 82,1925, 1. 799. ¢ : -

Processes for obtaining motor fuel from coal imay- -

p. 12-13 : Blast Furnaeé - -

MeQH-@ ' ealories; with ‘the experimental..

)lubopatdries, there is-close agreement 1in the values.of .-

.C., Axp FisHER, P. L. " Bibliography
of Burean of Mines Investigations on the Production -
‘of Liquid Fuels From Oil Shale, Coal, Lignite, and .
Natural Gas. ‘Buréau of Mines Inf. .Cire..7304, 1945, -

224, Freroner, A. C., AND GorTuies, S. Thirteenth An-

on-microscope ‘studies -of Fischer-Tropsch catalysts
D 13),’; underground gasification of coal . (pp. 71-78) ; .-

S419-

production and purification of synthesis gas (pp. 73—

76) and 4 diagrams; synthesis of liguid fuels from H:

and CQ, Oxo process, process mechanism, catalygts.

internally cooled process (pp. 76-82) ; hydrogenation

of coal, function of solvents and catalysts, Sn catalyst,
. hydrogenation of asphalt {pp. 83-86).

925. . Amnual Report of Research and Tech-
nologic Work on Coal, Fiscal Year 1949. Bureau of

Mines Inf. Cire. 7563, 1930, 97 pp. .

This report; based largely upon publications issued

during the fiscal year, snummarizes research and tech- -

- nologie work of the Bureau of Mines on coal and coal

products with continued emphasis on coking-coal re-

serves, conservation and mining safety, ant_hracxte

problems, and synthetie liquid fuels production,

926. Fiecoxer, A. C., Axp Scrroeper, W. C. Oil and
Gasoline From Oil Shale and Coal. Fael, vol, 23, No.
2, 1944, pp. 34-36; Chem. Abs., vol. 38, 1944, p. 3445,
‘Review of processes With estimates: of costs. . The

Fischer-Tropsch process offers a cenvenient means of

converting natural gas to liquid fuel. In spite of the

attractive possibilities, however, for the nse of natural
gas in this way, it is not desirable to encourage this
developiment from the long-range national conservation

viewpoint. . .

927. FIELDNER, A. C., BELrz, J. C., Axp FisnER, P. L.
Bighth Annual Report of Reséarch And Technologic
Work on Co:l for 1948, Synthesis of Hydrocarbons
From Water Gas. Bureau of Mines Inf. Cirve. 7272;
1944, p. 56. .
Experimental work on ¥Fe and Co catalysts has been

- completed. - Methods for the preparation and reactiva-
tion of Fe catalysts have been developed, and .1 Fe
catalyst has been in-operation. for 3 months with no

105§ in activity. -Fe catalysts ¥ield a highly olefinic

-product andra larger proportion of solid paraffins than

15 .obtained- with- the-Co catalyst. - Cheaper -methods

of preparation of Co catalysts have been investigated

and a very promising method has been developed. In-
terpretation: of available .data ‘an the steam-carbon
reaction corroborates the generally acceepted conclu-
sions that the primary products are CO and H. and
that CO: is formed-subsequently by way of the water-

gas reaction,’ Sl et o

"'928. FIGLnxER, A, 'C.; Ernsr, F. A, AxDp Browx, R. L.

.~ Use of Off-Peak Gas for Methanol'and Hydrocarbon

Synthesis, With Notes on the Bergius Process. - Proc.

Am. Gas Assoc,-vol. 9, 1927, pp. 1081-1038. ’

" Theoretical requirément of biue:gas to make 1 'ton of -

MeOH, with 70%. conversion, is’ put at 100,000 cu. ft.

A-plant of 20-ton-pei-day ‘¢apacity will tilus require

2,000,000 cu. ft. ' The total investment-per-ton-per-yr.- ;- -

for.the gas plant plus ‘the:MeOH plant: is calculated at
$107.00-$128.00. On such’a basis it is not considered

- . that'either MeOH -.or synthol could ‘be - produced- fo’ -

compete with gasoline as a motor: fuel. )
929, FIELDNER, A, C.; F1suER, P..L., xxp BREWER, R. B
" Ninth”Annual Report of Research and Technologic
‘Work on-Coal in 1944, . Synthesis of Liquid Fuels by "
"-Hydrogenation -of -Carbon’ Monoxide, Bureau of
- Mines'Inf, Cire. 7322, 1945‘,\‘ P 75-79; Chem.. Abs.,

[vol.40, 1846, p.58OT. L oo
-, Critical discussion on the preparation and properties =
of metal carbides and the reaction mechanism between

"'CQ-and Co or Fe or their oxides to form carbides was

published. . (See-abs. 1434).. The redction -is stated i .

- to.be miuch too slow to-account for the rate of synthesis. °

of hydrocarhons by reduetion of. carbides with H.: when *-.

a'misture of CO and H: is used. It isknown that the -
‘presence of H. with' CO- markedly accelerates the-

formation of C, which appears to proceed by way of the

metal carbide. Since Co is a much more active cata-
lyst than Fe for-the water-gas reaction and because"

b
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the most active Fe catalysts catalyze this reaction to
only a slight degree af temperatures below 300°, it
appears probable that H:0 and CO; are primary prod-
ucts on Co and Fe ecatalysts, respectively. Although
metal carbides are formed on both Co and Fe, there is
evidence that the mechanism of the synthesis on Co
catalysts differs from that on Fe catalysts. An in-
vestigation bas been made on the correlation of the
physical properties, particularly X-ray diffraction pat-
tern and ferromagnetism, of Fe catalysts with their
. mode of preparation and activity. An analysis of pub-
lished data shows that the reaction rate in the Fischer-
Tropsch synthesis is directly proportional to the partial
pressure of the synthesis gas and inversely propor-
tional to that of the products. The retardation of
the rate by the products is-large enough so that only
little advantage is obtained, so far as space-time rield
is concerned, by increasing the operating pressure from
5 to 20 atm. Under a total pressure of about 1 atm.,
dilution of the symthesis gas with N. decreases the

. vield of liquid hydrocarbons per unit volume of gas =

“but does not decrease the % conversion. - In fact, such
a dilution results in a conversion somewhat greater
than would be calculated on the basis of a first-order re-
action. Photographs illustrate some of the develop-
ment work beihg acéomplished. The type of converter
used in the Ruhrchemie plants to regulate the heat-
transfer problem is llustrated. The catalyvst is packed

in narrow spaces.between steel sheets through which |

cooling tubes are interlaced. Water under pressure
is circulated through the tubes. The cost of sneh a
converter is relatively high because of the large
amounts of steel -used per. unit of. oil produced. A
promising method of removing the heat of reaction has
been tested by the Bureau.- It consists of ‘flushing a
. tooling oil. of proper boiling range over the catalyst

particles,: the heat-of vaporization -of "this oil béing -

‘supplied by the heat of the synthesis reaction.. It lias

been found possible: to- maintain: virtwally complete . -
adiabatic conditions in the converter, and precise tem-

" perature control has»‘been. Teddily obtained..”" - .7

930. FIELDNER, A, C., GAUGER, A, W., AND Yong, G.'R.

Gas and Fuel Chemistry. Ind. Eng, Chem., vol. 48,
No. §, 1951, pp. 1039-1048, ' :

Outline study of the development and growth of gas
and fuel chemistry over the past 75 years or of the
active initiation of the synthetic liquid fuels program
by the Bureau.of Mines. ;[ - : g
931, Frrmor, J. [Petroleum
. Fuels.] . Sci, et ind,, Tech. ind. pétrole, No. 284 bis,
1939,  pp. 110-112;" Chem. "Abs., voL 33, 1939, p 7581.

‘World petroleum production and. consumption is re- . |

viewed along with French-laws favoring (1) vehicles
provided with- gas-generators or compressed gas, (2).
those driven electrically, (3) products derived: from

-bituminous schists,. (4) aléohol fuels, . (5) ‘synthetie

fuels, such as those produced by hydrogenation, and
(6) benzene. : T S N

‘Fincas, E: | See abs. 2436, . o
-FINE, W. L. See abs. 424, - -~

932, FINKELSHTEIN, V. S., AND RUBAMIE, M. X. [Ki-.

“netics of Ammonia Synthesis by Technical Iron Cata-

- -}ysts.] ' Jour. Phys. Chem: (U.:8. 8. R.), vol. 6,1935,
-~ pp. 1051-1058;-Acta physicochim. U. 8. 8. R., vol.- -

§ '3, 1935, pp. 945-956; C}hemt Abs., vol, 30, 1936, p. 7286.
. Apparent ehergy of activation of NH; formation was
21 cal. ‘per mol. Considering “the various reaction
energies required, it seems that the primary step in

NH; synthesis is not nitride but imide formation by - .

diréct unionof Nand H. .~ . . n AR
983, FrnzeL, T. 'G. Pyrophoric JIron.- 1.° Prepara-
-~ tion and Properties. Jour. Am. Chem. Soc., vol. 52,

. Q:GRAPHY OF FISCHER-TROPSCH SYNTHESIS AND RELATED PROCESSES -

: of cores of Fe:0: in the particles.
- colloidal Fe.O; is worthless as a catalyst in the :syn-

. Abs, vol. 32,1938, p. 4308.

" “syathin had a Tow antiknock value, , The!residue. boil- .

_-in the paraffin-hydrocarbon fraction. - ¥so. compounds

and . Substitute * Motor - - ""No eycloolefins nor-diclefins were found: 12 refs:
.- -936.

action of CO with H. under atmospheric-pressure fn. %
_“the presence of-a Ni~Co-Al catalyst at 1S0°-190° con- ,.’g
: tain not only hydrocarbons and small amounts of acids
- but alse:aliphatic aleohols-and “aldehydes ‘soluble in
"H:0. - From the reaction water 0.15-0.37% neutral -
', oxygenated compounds have been isolated, for tThe most
.part. alcohols, : -Methyl, ethyl,. n-propyl, and n-buty}
-alcohols 'were isolated and identified; amyl alcohol also

. is present apparently. - In addition to aleohols, an alde-
«-hyde was isolated but could not be identified.  In con-

- was found among the oxygenated compounds, about

. -of formicacid was shown'by only a qualitative test.

: 987, FirrH, F. G. X-ray Diffraction. I.'- Basic Prin- -
1930, Dp. 142-149; Chem. Abs.! vol. 24, 1830, p. 1275.° -

GO i Do ek, i s

Pyrophoric Fe can best be prepared by the reduction
of Fe:0: in H, at 500° for 3 hr. The ¥Fe.0: was pre-
cipitated from Fe (NO:); solutions of different con-
centrations to produce oxides of different degrees of
dispersion, which, in turn, would-influence the pyro-
phorie activity of the reduced Fe. The pyrophoric Fe
was inactivated by heating in H., N, or He. Oxides
of the highest degree of dispersion yield pyrophoric Fe
most easily inactivated-—the ease of inactivation de-
pending upon the degree of dispérsion. The: time
-factor of inactivation for-the different gaseés varied
in the order: He>N.>H.. Inactivation is accom-
panied by a decrease in total surface. Samples were
produced that displayed pyrophoric activity at —78°
and in air that had been thoroughly dried.

934, Pyrophoric Iron. II. Adsorption of Car.
bon Dioxide and Ammonia and the Use of Pyrophorie
Iron in the Ammonia Synthesis, Jour. Am. Chem,
_Soc., vol. 52, 1930, pp. 150-156: Chem. Abs., vol. 24,
1930, p. 1275,

Relations between pyrophoric <ctivity, and. adsorp-
tive and. catalytic ‘properties were investigated.. Ad-
sorption of CO: by prrephoric Fe is no eriterion for
prrophoric activity; adsorption seems to depend pri-
‘marily upon the amount of residual oxide contained |
in the Fe, Sensitivity ‘and ease of inactivation of -
pyrophoric Fe may be due to rapid recrystallization,
:the processes of which-are hindered by tlie presence
Fe: prepared from

thesis of NH,.

. 985. Firsaxova, B, 'N. [Chemical Composition-of Syn- " §.
thin. 1.]° Khim. Tverdogo Topliva, vol. 8,-1937, pp.. .-

892-901: Chem. Zentralh., 1938, II, p. 1523; Chem.

" Products.of the reaction of CO and H. in the presence

of thie catalysts Ni-Al ' Ni-Co-8i ‘and  eatalyst “g -

* (composition ot disclosed) at 180°-200° were an-
alyzed. ~The mixture of gasoline and oil can yield &

">, product boiling wp to 200° in amounts of 60%. . The, -
synthin consisted mainly of parafiin hydrocarbons with- . -

smaller amounts of unsaturated compounds and no
naphthenes nor aromatic compounds, therefore, the

:ing over 250° contained 57¢ of solid paraffin. .n—-CsHi,
CoHu, C:Hm, C»H:s‘ CsHz, CioH:: and. G,H. were found

‘were not found in the fractions boiling up'to.200°.

- . [Investigation of the Chemical Composi-
- tion of- Synthin: II. ‘Analysis of Water Formed in -
-the’ Synthesis of Hydroecarbons.]: Jour. Appl. Chem,
-. (U. 8.8, R.), vol. 18, 1945, pp. 367-371; U: O.-P. Co.
Survey Foreigh- Petroleum- Literature Transl.-589;
Chem. Abs., vol. 40,1946, p. 8246. . - SR

Results of this work show that the prodiets of inter:

trast to literature data, only a small amount of acetone

29%. The acids isolated from the Wwater and identified
comprise- acetle, propionic, and butyrie. -The presence

ciples and Theory. II Constitution of Matter. - IIL.

_ing o discussion of destructive @istillation in general,
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Application of X-ray Diffraction. Petrol Rgﬁner,
vo’f 24, No. 4, pp. 114-120; No. 3, 1943, pp. 1171193
No. 6, 1945, pp. 111-114. -

Brief statement as to its applicability to the study
of Fischer-Tropsch catalysts.

938. FIsCHBECK, K., AN SaLzER, F. {Change of the
Catalytic Effect of Metals at the Transition _Pomt.]
Ztsehr. Elektrochem., vol. 41, 1935, pp. 158169
Chem. Abs., vol. 29, 1935, p. 3958.

Sharp decrease of the catalytic activity with the
change into the high-temperature form was shown-for
(1) the decomposition of NH; on Fg, :}nd (2)_ the hydrg:
genation of CO; on catalysts of Ni 5-Co 95%, and Ni
10-Co 90%. At the demagnetization temperature of
Ni and Ni-Cu alloys, no discontinuous change of the
catalvtic activity was observed. '{‘hey conclude that,
per unit surface, the eatalytic activity of 2 forms of the
same substance is different. ) .
939, FIscHER, F. .[New Possibilities of Obtaining il

From Coal.] Ges. Abhandl. Kenntnis Kohle. vol. 4,

1919, pp. 458-470; ‘Brenrustoff-‘Chem., vol. 2, '1921,‘

pp. 386-887. FE A e

Introductory remarks on the synthesis of oils’ from
gas. with special reference to the work dlready done
Yy the Badische Co. and by Ghde. Qccurrence of cax-
bides as the intermediate praduct is discu;sed. .
940. . Conversion of Coal Into Oils. Colliery

Guard., vol. 128, 1924 pp. S7-8S; Ges._Al:handl.
. “Eenntnis Kohle vol. 7, 1925, pp._ﬂST—?ﬂ;; Ztschr.

Yer. deut. Ing.. vol. 69, 1925, pp. 13-17; Chem. Abs.,

©vol, 18, 1924, p. 3470,

-Address before the World Power Conference, includ-

. the hydrogenation of.cpal, and the synthesis of oils -
_.-from gases. : .-
941, :

. Gebriider Borntraeger, 1924,-367 1)p‘;‘Chem.: Abs., .
vol.- 19, 19235, p. 1622. - RO S

k .- Conversion of Coal Into Oils. Transk by~

942, — Yoa ngl. by
© Lessing.| D. Van Nostrand :Co., New York, 1923, -
"38ipp. - - L RN R

Book has 5 chapters dealing, respecfii‘ely. with the

production of oil from coal by e;traction with solven_ts,
. low-termperature carbonization, hydrogenation, syn-
~.- thetie processes; and by way of carbides. “The 1st and

" bulk ‘of:the book. " - ‘

. 943,
1925, pp. 2119-2120. - - B

Reaétions ‘with €O and various, catalysts are dis-.
‘eussed: - Processes are developed for the formation of.
MeOH, and from this a. ‘mixture of alcohols is.made"

. called synthol;” By heating synthol at 400° il_x an 'augo- )
- clave, ‘there is formed:synthin,'a petroleumlike liquid, "

about 14* of which is"saturated hydrocarbons similar ..
to benzine or -gasoline,
‘concentrated H.80. :
944‘ - TR T

bon Monoxide as Motor Spirit.]® Brennstoff-Chemn.

- Kohle, vol. 8, 1929, pp. 215-217 ;. Chem. Abs,, vol. 19,‘
<. 1925, pp. 8361-8362. " .o - L . .

* * 12hp.,, 75-mm. bore, and 130-mm. stroke, the weight of
-the 1t)ruck being. 1,600 kg, Compression of the motor
was raised from 4.6 i
“Fuels used .on. the test were: (a) Pure MeOH, (b)

national fuel (benzine: EtOH=1:1), (¢) benzine w.n:h
- 209, kerosine and 29 lead tetraethyl, (d) benzine with
" 30%. kerosine and 29 lead tetraethyl.” Fuel required

per 100 km., maximum speed on the leve_l,‘antll average

... Tiquid Faels From Water Gus. Ind: Eng.
. Chem., vol. 17, 1925. pp. 574_——576; Chen. Abs., ¥ol. 19! :

the. other %. being’ soluble in-.

- “[Methanol. and Synthol Made From Car-.",
TI
" _vol. 6,-1925, pp. 233-234; Ges. Abhandl. Kenntnis

121

. :

speed, respectively, for the different fuels: - (a)-22'1,

80 km. per hr. and 46 km.; (b) 11.6 1..85 l's’_m and 50
km.; (cI)’ 12.7 1., 93 km. and 62 km.; (d) 1171, 90 km.
and 55 km. With pure MeOH and 6 atm. compression
there was trouble from preignition without detonation;
with 5% H:O the MeQOH ignited- properly. .
945. [Coal Liquefaction and Complete Gas-

ification.] Naturwissenschaften, vol. 14, 1926, pp.

1913-1214 ; Chem. Abs., vol. 21, 1927, p. 1342,

Short review without details of modern gasification
processes. Purified water gas is treated with Fe or -
Co catalyzer at 200°-300°-and atmospheric. pressure.

- Benzine, petroleum, and paraffin formed are removed. -

The gas remaining has a heating value of 6,000-7,000
cal. per m.? and is a valuable byproduct of the process.
946. . ‘Synthesis of Petroleam. Nat. Petrol.”
News. vol. 18, No, 47, 1926, pp. 40-51; Chem. Age,
vol. 15, 1926, pp. 610-G11; Chem. Abs., vol. 21, 1927,
Cop. 2182, .
Progress of the hydrogenation of CO i§ discussgd,
The hydrogenation of CO under high pressure with.

- an excess of H- produces O=-containing compounds only.

At pressures above 180 atm. and at temperature below
400°, MeOH only is formed when ZnQ is used as a
catalyst. ~Petrolenm hydrocarbons are produced "at

- ordinary pressuve and 200°-300° temperature with

finely divided Co and.Fe as the catalyst. The process:
may be so-conducted that in addition to higher h,vd_rp-
¢arbons. the uncondensed gases have the proper ratio
for further reaction after thé removal of CO.. The

. product most.simply produced is gasol, a mixture of

C:H,, CiHs, and’ CHw. -In-order to producé gasoline
- it is necessary to achieve & nice balance in the cata-

© 7 Iyst because the polymerization- tends to go on to the.

" formation . of 'solid paraffins, “especially when strong-

" eatalyst.

“Road tests were made with a 4-cylinder tinck motor, ;.

t0:6.0 atm.. by change of pistons,” '~

: - - bases are used. A yield of 100 gm. of solid liquid and -
. Umwandlung dé¥ Kohle in Ole. Berlin -~

Jiquefiable liydracarbons.can. be obtained from each’
m.? of water gas which is led several times over the
The- theory of the’process “indicates that.
intermediate éarbides are formed that reaét:with Hg .
and CO. - .. - s o RS
947, Synthesis of Petroleum. Proc. Internat..
“.Conf. Bituminous ‘Codl, 1st Conf., 19206, pp. 234-24G2"

Chem. Abs., vol. 21, 1927, p. 2378. - ) E

General review and discussion of the synthesis of

- hydrocarbons from, water gas.. .

. “last chapters-are negligible,.the other:3 making up ther,’ T 948,

. [Chemisti'y ¢ and - Coal:] ~ Brennstoff-
_ Chem., vol. S, 1927. pp: 226-231; Ztschr. angew.
*.Chem.. vol. 40, 1927, pp. 799-804; Ges. Abhandl.
" ‘Kenntnis .Kohle, vol. §, 1929, pp.. 415-425; Chem.

Abs., vol. 21, 1927, p..3116.: . S R
Lecture fouching upon the developnient of ‘coal hy- -
. drogenation -and tlie production of hydrocarbons by

-~ -gynthesis from water gas.” .- -

949, - .- [Progress in the Tield of ‘Clienli.cal Gas
Purification and Conversion, Particularly With Ref-
érence to the Production of Synthetic Products th_!_n .

" '@ases.] ‘Brennstoff-Chem., vol. 8, 1927, pp. 221-2255 ¢
- Ges.- Abbandl. Kenntnis Kohle, yol. 8, 1929, pp.-439—-
950, ———: -[Synthesis of.Petroleum Hydrocarbons.] :

“Brennstoff-Chem., vol, $:1927, pp: 1-5; Fuel, voL.6,. .
:1139r2e‘r, pp. 89-94; Proc.: Internat. Conf. Bituminous
-Coal, 1st Conf. 1926, pp. 234-246; Ges. Abhaqdl.’
~Kenntnis.Kohle, vol, §, 1929, pp. 384-393; Canadian:
. Chem. and Met., vol. 11,:1927, pp. 7-10; Fuel, Econ.,
vol. 2, 1927, pp. 335838, 616-617; Chem. Abs., j'ol.
21,1627, p. 26T 1
“Refers.briefly to recovery of hydrocarbons from' coa
bleeofw-témpergture carbonization and by ‘hydrogena-
tion under pressure, Bergius process. The last process
carried out at 200 atm, and 400°-500° converts about
‘half the -coal into oil. ‘Hydrogenatign.o§ ‘'CO.may ‘be







1924

Historical survey. CH‘ synthesis, kogasin, isosyn-
thesis (direct synthesis of high octane fuels), produc-
tion of naphthenes and aromatics, production of MeOH
and synthol, and direct production of fatty acids.

. See abs, 1492.

973. FiscHER, F. axp BaHR, H. [Decomposition of
Carbide-Containing Masses of the Iron Group by
Acids, Water, or Hydrogen.] Ges. Abhandl. Kennt-
nis Kohle, vol. §, 1929, pp. 269-274.

94, . [Decomposition of Methane at Various
Temperatures on Various Catalysts.] Ges. Abhandl.
Kenntnis Kobhle, vol. 8, 1929, np. 2:4—2:9 Chem.
Zentralh., 1930, I, p. 31 Chem. Abs., vol. a, 1931,
. 2411—2412.

When a gas mixture rich in CH, (pnatural gas from
Altengamme with 92.5% CH:) was conducted through
a heated quartz tube or through a heated porcelain
tube, which was empty or filled with poreelain frag-

ients, the decomposition started at-850° with deposi- -

tion of C on the tube walls and with the formation of
‘He, tar mist, and a slight quantity qf small GioHs erys-
tals. When moist CH, is used, the quantity of the Ha
formed is almost twice that with dry CH, (34.3:19.1%).
‘With finely- distributed graphite as'a catalyst, no tar
and only very little CyoHs is formed. With BaSQ, as
‘a ecatalyst H.O and H.S are formed at $30°-650°; in
this case also ‘traceés of an unsaturated -hydrocarbon
were noticed. The latter was also obtained when BaO
was used. CH, is also decomposed when its presence
. in the gas current amounts to only 15% ; in this case
traces of CeHs were noticed, which was identified as
PhNO..  When ZnO with addition of 15 K-O in the
form of K:COs was used, the CH. decomposition began

-»:—' *- -at-700°; at-850°-the.increase.in volume of the gas was .

50.9% and remained the same when the velocity of the

current was reduced from 2-3 1. per hi. to 0.3 1. per h.,

but it was considerably lessened when the" velocm' of
'the cunent was increased to G 1. per r. © ~

975,

PD. 255-269; Chem, Abs., vol. 25, 1931, p, 2932,
‘When' CO' is passed at 27
Co0, a mass is obtained that appears to contain the
carbi@e Co;C.. This substance .is decomposed by H:

at 270°, half the C (presumably derived from the car- -

. bide Co;C) being evolved as CH.. - Similar-addition  of
"G to an equimolecular mixture of CuO and Fe:0s affords
the carbide F'e;C, in addition to Fe carbonyl. H, liber-

* _ates CH; in proportion corresponding with- the formula -~
" Te:.C; formed apparently by separation of C.from .the -
Small quantities of hydro- -

unstable carbide . FeC..
carbons .are also formed.  The Fe, but not the .Co,

-carbide affords,: shen tleated thh ac1ds, a mi\ture

.of hvdrocarbons
976, -

logs Wlth Carbon Monoxide .and Dioxide on Various
+Catalysts,;] . Ges. Abhandl. Renntnis Kohle, yol. S,

Chem Abs.,vol. 25, 1931, p. 2411.

“"Repetition of Berthelot’s expenment in which C:Huk

- was formed when 'l vol. CO and 2 vol. CH, were con-
“ducted through a glowing glass tube filled with pumice,

yielded the same phenomenon.- It was ‘impossible to -
. identify the hydrocarbon on account of the small guan---
_tity obtained.  In another experiment, the same mix-

ture of CH, and CO was conducted -over various ‘cata-.
:CO.was decomposed -
-with formation of CO., CH, dissociated partly into C ..

Irsts at different temperatures.

~-and Ha, but a reaction between CHi and CO was searcely
detectable "When the waste gas from a catalyst for the

. srnthesis -of mineral oil was conduncted over metallic
_sponge Fe at 900°, the greatest part of the CO. was

reduced to CO, gasol heavy hydrocarbons, and a frae-

- e e naE
+ P P R e 1 ”i{xﬁ‘cﬂ;iﬁ

.. [High-Oarbohi - Carbides of - the | Tron
Group.] Ges. Abhandl. Kenntnis Eohle, vol. §, 1929,

0°. over finely divided Co or -

[Reactlon of I\Iethane and Lower Homo-.' :

1929, pp. 279—281' Chem. “Zentralb, 1930 L p 31,
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tion of H. disappeared, and a large quantity of H.0

was formed.

977. FIsCHER, F., ANp BaNcerT, F. [Formation of Car-
bides Decomposable by Water From Manganese Oxide
and Methane at Relatively Low Temperatures.}
Brennstoff-Chem., vol. 10, 1929, pp. 261-265; Ges.
Abhandl. Kenntnis Kohle, vol. 9, 1930, pp. 694-706;
Chem. Abs., vol. 24, 1930, p. 8453.

An excess of CH, was passed over pulverized oxide
(MnO: or Mn:0,) heated to 800°~1,000°, both with and
without admixture of other metallic oxides. Carbides
formed were decomposed by H.O and by HCL, and the
hydrocarbons resmlting were measured and analyzed.
Of the admixed oxides, Ba0 and Al:Os alone favored
formation of carbides decomposable by H:0. Forma-
tion of carbides decomposed by HCl was favored by
NiQ, Cr:0s, and Fe:0;. Ce0; CaO, Ti0., Cu0,. V:0;
and K,CO; exerted little or no influence. The following
are conclusions reached: (1) Carbides are formed by
passing CH, over the Mn oxides at 800°-1,000°; (2}
admixtures of foreign oxides strongly affect the prop-
erties of the carbides formed; (8) in the absence of
heavty metal ouﬂes, the Mn oxides heated to $00° and
above in CH, give a carbide that will yield 90% of its

O as gaseous hydrocarbons on decompos:tlon with H.04 |

(4) existence of a previously unknown Mn cru‘lnde
(Mn;C:)x is indicated.
.. 978, F1s0HER, F., axp DILTHEFY, P. [Preparation of
. Pure Carbon at Low Tempemtureﬂ
Chem., vol. 8, 1927, pp. 388-891: vol. 9, 1928, pp.
-24-30; Ges. Abh‘]ndl Kenntnm Kohle vol.- 8, 1. 29,
Abs., vol, 22, 1928, p. 2641, .
- Cis prepared by 1)'1<SIDg co thh H- (abs. 3580) over
" reduced alkalized Fe.0; at. temperatures around 500°.
--The-eatalyst-is. prepared by moistening-10 -gm. Fe.0;
Cwith 1 ce.water glass 415 ce. ‘H.0 and painting this
on an Fe spiral made from a ctup of Knepp soft sheet

90 x 4 em, This was heated in an Al retort similar °
. to that used for low—temperatme assay of coal,. the -
" preheated. supply. gas passing in at the bottom 'md out -

- at the top of -the retort chamber

A contact mass of
this size, active Fe 6.8 gm. Fe:0;, will take gas at about

40 1./hr, and give 47¢% of the theoxetlcal vield of C.
. The yield falls 'off In timé; possibly becpuse of con-
“version-of active Fe;Q into higher inactive carbides.
.~ S is a contact poison: both the gas and-Fe used must

Ye free.from S. A .used -contact mass could be re-
' peatedly .regenerated by " dipping into - N KOH. . The
- optimum temperature for CO reduction was 4SO°—490°
~-an@ the optimum ratio. CO:H:
‘is shown for moderately-large

le work in which the

' G recovered was investigated by X-ray and chemical
amethods, but no definite, conclusion was reached. Its
activity was found to be high. - This, ho“ ever, dxmin-
ed on removal of Fe, - ]
+.979. . [Solubility of Gas Benzxnes zmd Gases in
Pnrafﬁn Oil.7 - Ges.” Abhandl. Kenntnis Kohle, vol.
8, 1929, pp. 805-306 ;- Chem. Zentralb,, 1929 II :
3265; ‘Chem. Abs., vol. 24,1930, p. 5994.~

Brennstoff- -

3:1 ~An apparatus

G formed .can be renewed continugusly. - The form of - %k

were Fe and Ag camlyets The reactxon was carned
out in Fe tubes but unless these were treated with
5 N HNO, the catalyst lost its activity. The contact
materials lose dctivity by the accumulation of bigh-
boiling substances, but neither extraction nor hydro-
genation restored activity, which could only be achieved
by combustion in a current of air. Pt and Ru on an
asbesios support proved an unsatisfactory catalyst.

The formation of unsaturated hydrocarbons was con-

sidered doubtful.

981, . [Influence of Organic Sulfur Compounds
in the Water Gas on the Synthesis of Petroleum.]
Ges. Abhandl. Kenntnis Kohle, vol. 9, 1930, pp. 512~
518 ; Chem. Abs. vol. 25, 1931, . 3SOG
In the synthesis of paraffins from water gas-at 270°,

using a contact mass prepared from Pb carbonate and

Fe oxide, the catalyst takes up S from unpurified gas.

The contact material can be regenerated by oxidation

with air. ' The water gas used f01 the synthesis must

be completely freed from S compounds.

982, FISCHER, F, AND JAEGER, A. {Reduction omebon :

Monoxide by Hvdxogen in Contact With a Heated -
JIron Spiral in- a Hot Cold Tube.] Ges. Abh'mdl
Kenntnis Eohle, vol. 7, 1925, p 68-74; Chem. Abs.
vol. 21, 1927, p. 2550.

\When .an electrically. heated ‘Fe wire spiral “ns .

bronght to red heat in'a mixture of 15% of CO. 28%
of GO, and 56% of H:, contained at 120-150 atm. in an
Fe autoclave surrounded by cold water, the pressure
fell to 70-80 atm. and a’ gas mixture cont'umng about |
9% of CO:, 40% of CO, 22-29% of H:, and 15-197 of
TH, hydrocarbons was formed. - H:0 containing a con-.
siderable amount of formaldehyde was also produced
~and solid C was’ deposited on’ the spiral. . By leating
- the spiral more carefully, to,about 620°, the H: dis-

" appeared almost completely. and-a larger amount .of |
_saturated hydrocarbons iwas produced, togethex with -
“much free C and an aqueous liguid of acid, reaction

- containing formaldehyde. - The Tesults were prqctxcnll\

. identical if the Fe spiral \as previously treated with
~ alkal, except that the v1e1d of foxmaldehyde appe'lred
i to be less....

' 983, Fxscnr_n, F, AND - I\ocx H [Ghemlsm of the

Benzine Synthesis and the Motor and Other Proper~ .-

ties  of Products Resulting Therefrom - (Gas. Oil,
Benzine, -Diesel Oil, Hard' Pamﬂ‘m) :] . Brennstoff-:
Chem., ‘vol. 13, 1932, pp. 425-434; Ges. Abhandl.’
Kenntms Koh!e, vol..11, 1934, pp. a16—530 British -
Chem, Abs,1933 B, p aO Chem,Abs \ol 2: 1933
p. 201%, . - - ;
- Theories of hydrocarbon foxmation are dlsc115<ed
ritically ; the carbide theory of Fischer-and Tropsc
S, beheved most satlsfactm v confirmed by exper!
mental findings. "Hydrocarbons ‘higher than- CH;-ave
‘obtainable from 'CO—H: mixtures ouly when the inter-
Tediate reduction to CO takes place. .-These: are also
obtained - ‘when HCOOH and MeOH are passed over,
Cu-Ni~catalyst.. Catalytic formation of parafing of

gh melting point and molecular weight, composition, .

- g:ﬁi characteristics of .synthesis products, ' and “their -

els have been

On agitating 2 cc. of paraffin oil with vanous gases-
it 'was observed-that C:H., CO:, and CH; were soluble
" to.a remarkable degree, while H., CO,.air, and water
‘.zas were insoluble. .Corresponding expenmenfs with
the reaction gas of an active benzine ecatalyst did 1
--.Succeed in econrecting the results with the contractioﬂ
" of the atalystor“ith the gas analysis..

3 [New Developments in the Adaptatwn
af:- Cobalt Catalysts to the Benzine Synthesis.]
Brennstoff-Chem., - vol. 18, 1932, -pp. . 61-68; 'Ge:
Abhandl, Kenntnis Xohle, vol, 10, 1932, pp. 556-577; ;

980, — "[Efféct of Different Carriers’ on the
Svnthe51s of. Benzine,] Ges. Abhandl. Kenntni§
" Xohle, vol.' 9, 1930 pp o01-511 Chem. Abs vol. 25,
1931,.p. 3807, * -

Fe and Cu (4-:1) in the form of nitrates upon”
suitable support.. Fe- alone’ as ubsatisfactory, 88

Satisfactory catal\st was prepared by depositingi .

vol. 26, 1932, p. 2582
By increasmf' ‘the’ activity of Co. catalysts, the vield
of hqmd hydrocnrbons has been increased from 100 to
W €c./m.? of gas mixture or to 719 of the theoretical.
talysts, :Co4-18% Th precipitated with -EK:COs
Co-15% - Mn - -precipitated with 'Na.CO, were
equany eff t1ve when used on kieselgubr as
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- British Chem. Abs., 1932, B, p..376; Chem. Abs, )
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carrier. The mﬂuence ‘of various preclpltating azents
in eatalyst preparanon and the effect of varying the
proportion of carrier to catalyst and to activater In
the catalrst at various temperatures have been deter-
mined. The use of Cu as activator for the Co resulted
in lower reduction temperatures in the preraranon of
the latter by precipitation from the mitrate.  Suci
catalysts, however, almost completely, lost their activ-*
jty at temperatures >850° and in H.. Co catalysts have
been used more than 2 months without interrapricn.

Complete regeneration is effected simply by extracting -

the accumulated paraffins, In experiments to deter-

mine the reaction mechanism, the extent to which Co
catalyst influenced the reaction CO+H-0-CO:+H. was
found strongly dependent upon reaction temperature,

At 200° the effect was the same and at 235° much betrer

. .than with Fe catalysts.

985. [Synthesis of Lubricating Oils From
Kogasin. . Preliminary Communication.] Brenn-
stoff-Chem., vol. 14, 1938 pp 463-—-168 Ges. Abhandl..
Kenntnis Kohle, vol. 12, 1937, pp. 4—14—4;4 Petrel.
Refiner, vol. 23, 1944, pp .260-266; British Chem.

’ Abs 1934 B, p. 133; Chem Abs \'ol 28, 1954, p.

- 9513

Qeues of chlorination pxoducts has been 13repared,
from the oleﬂn-contammg ras-oil fraction, Kogasin 1I.
. obtained in the benzine svnthesxs from CO and H..
They were condensed with 'a number-of aromatic
hydrocalbons by using. AlCL. Best yields were vb-
tained with the trichloro and tetrachloro compounds
-"and xylene.- The oils resembled napthene-base oils in:
" properties. ‘Catalytie hydrogenation gives a. water- .
white-oil of low specific gravity, high' stability against
. oxidatior, and small carbon residue, which retains its
"lnbncatxon value "at low tempelatuxe. Comparative
" physical data are given for the \anous 0ils prepared
: Blbhogrnphv,_
. 986, — [Catnlync Hydrogenat:on “of Carbon
Disulfied at Ordinary and FElevated Pressures.]

. Brennstoff-Chem., vol. 19, 1938, pp. "45—"49- Chem. *

Abs,, vol. 82, 1938 D. 9437, :

Analogy to the h\dlo"enauon of CO- ha< been <md- )

»ied: - Bxperiments-at atmospheric pressure. over Co. .

_catalyst at 170°-350° and at 184 datm. pressure '1r
805° with MoS; show complete conversions of a 1 :

' mixture of CS: and H.. In-a 90% . contraction mth

a3:1 proportxon representmf- 80%- 0f the CS. were
formed A maximum of 20%-CH, was formed at 330° -
in 16 L/hr. passage of 1:5-CS—H. mixture. Separa-
~tion’of G was-not observed fior was the formation .o
C-H, established, although 195 of unsaturated hydro
carbons was noted in -the -300°-320° tests. Srrong

-clave with the.1:3 mixture with 30% CH; and H:8.
Slower hydrogenation at 200°-225°. to 42  atm, was’
obtained with a 2:1 mixture, the balance of the H:
~ being ‘added subsequently, whereby no hydrocarbons

mixture of organic 'S compounds beiling 20°-150°, in:.
which (CH:-S),; was identified- with thioethert and L
mercaptans -
987, ‘FISCHER, F., AXD KUSTER H [Inﬁuence of Pret-
sure and Temperature Upon the Synthesis of Benzine-
and Synthol in Liquid -Medium.] Brennstoff-Chem.,’
" vol. 14,1933, pp..8-8; Ges. Abhandl. Kenntnis Kohle,,
oo ‘vol a, 1934 D, 454—463 British' Chem. Abs.; 1933,
B, p. 211; ‘Chem. Abs., “vol. 27,1933, p. 2793. o
- Temperatures higher than those in the gas phase are
'necessmy in the liquid phase because there can be no”
local spots of high temperature. Benzine yield is best
-at “pressures near- atmospheric. Synthol -(aicohals,
higher fatty acids, aldehydes, ketones, ete.) is formed,
at - higher- pressures.. Descnbes apparatus.. Biblio-
graphy. ° o ST e

- ® g

“*

"4 L/hr, passage at-250°, H-S'and MeSH and MeS in -

exothermal fractions began at 190° in the steel auto-

were formed. The miain liquid products” then- “"ere:x . ]

b Aol b 5 AR TSN ATt s AN
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pical raw material is investigated. The
mixed Ni-Co catalyst i
raw materials, the max
bons was 96 ce./m’ of mischgas (23%
H.) and with technical material 80 ce.
of 10% Mn increase
to 88 ce. By increasin
yield of liquid hydroca
creased without cutting
2 mischgas containing 31.7%
of liquid products could be obtaini

988. FiscmEer, F., AND MEYER, K. [Applicability of
Nickel Catalysts to the Benzine Synthesis.] Brenn-
stoff-Chem., vol. 12, 1931, pp. 295932 ; Ges, Abhandl,
Kenntnis Kohle, vol. 12, 1932, pp. 5345553 Chem.
Abs,, vol. 25, 1931, p. 4685.

Effect upon yields of liquid products of adding vari-
ous activators to Ni catalyst has been determined
and. is discussed at length. Yvith Ni catalyst. it is

" possible to hydrogenate CO at atmospheric pressure
and obtain preducts, of which 75 are liquids. As ac-

tivator, 18% Th is used with the Ni in a 1:1

metal-Kieselguhr misture. The Th and Ni are precipi- Under special operating conditions, the space veloeity
tated by K:COs and are reduced with H, at 450° ; addi- can be increased 4-fold without any deerease in the

yield. Addition of Cu

t serve to lower this reducing tem- -
of Ni and Co alloys.

perature, Addition of Mn appears, howerver, to increase
the effect of the Th. - The stability of the catalyst iS
‘snch that only a 17% loss in yvield was observed after
5 weeks' continuous use. .
989. [Activating Action of Ammonia Upon the
Reduction and Activity of Nickel Catalysts.] Brenn-
stoff-Chen., vol. 14, 1933, pp. 56-89; Ges. Abhandl
Kenntnis Kohle, vol.' 11, 1934, Dp. 5535-561; Chem.
Abs., vol. 27, 1933, p. 380L.
Presence of NHa during the preparation of the cata-

tion of Cu @oes nof

restored. - The advantages and disadvan

skeletons are presented.

993. [Use of Coke-Oven Gas for
of Gasoline.] Ges.

"Chem. Abs., vol. 29, 1085, p. 6747.. -
CGoketoven gas containing 5-6%.
this synthesis with a Ni-Mn-Al eatalyst

s decreased by Fe. With pure
imum yield of liquid hydrocar-

d the yield with technical material
g the amount of catalyst, the
rbons can be considerably in.
down the space velocity. With
CO and 65% Hs, 161 cc,
ed/m.?

decreases markedly the efiiciency
By remelting catalysts poisoned
by S with Si the original activity of the catalyst can be

Abhandl, Kenntnis Kohle, vol. 11,
1934, pp. 497-500 ; Chem. Zentralb., 1934

CO-is suitable for

activityof a with H:, was d@rawn through tlie -tube. C.H. was con-

densed with liquid air. Most of the CH, was converted

to C.H= and The infiluence of gas velocity, tube

Joading, and pressure are shown in tables. A pressure

of 50 mm., gas velocity of 370 L/hr., and 1.3 kv.-a.

power input gave 8.5% C-H: in the esit gas, at an elec-

tric energy consumption of 31 kv.-a./m} C.H:.

996. . . [Catalytic Gas Reactions in Liquid -
Medinm.] Brennstoff-Chem., vol. 12, 1931, pp. 286~
293 ; Ges. Abhandl Kenntuis Kohle, vol. 11, 1934, pp-
441454 ; Chem. Abs., vol. 26, 1932, p. 24
Resultswere similar when the catalyst was suspended

jn paraffin oil or methylnapthalene and when- the eat-

alyst was in contact with one of the Jiquid -phases.

Studies were made of hydrogenation and polymeriza-

tion of C.H: with Ni catalyst, formation of cuprené

with Cu catalyst, hydrogenation of C.H,, formation of

Ni(CO)y, and formation of bydrocarbons from CO in

a paraflin-oil medium with catalyst of Ni-Al-Th-

Kieselguhr (mol. ratio1:1:0.4). The resultsare shown

as Tollows:

CO and 46%

The addition 7z

of mischgas,

a
0

tages of alloy
the Synthesis
, IT. p. 1061;

As a result ‘Products obtained, percent

1
13
i
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20 atm. for 1 hr: at 16
follows: KOH,~ 97.8:
Ca (OH)z, 92.3; Ba(OH):,
15.3; calcined Zn0, 1.

Fe(OH})s,
(boiling 250°-270°),
28.30.
With the weak bases, the ¥
by prolonging the time
tion of HCO:NH, at 100°
of HCO-Na. From 11.09-N

apparently set in. Th
by the addition of CaCoO, to n
free.
“ander similar cond
silieate, borax,
Mg carbonates,
ides, and Na:HPO..
999. FISCHER, F., AND PICHLER, H.

‘. Brennstoff-Chem,, vol. §, 1927,

0° in an toclave, were as

_LiOH,  9L7; NaOH, 96.1:

902 Sr{OH):, S£8: NHs -
; precipitated Zn(0H)=, 3.5;
precipitated Mg(OH). 44;
2.4; aniline, 0.2 low-temperature tar bases
0.5; prradine, 1.90; piperidine,
or contained Fe in all cases.
jeld of formate was increased
of heating. The rate of forma-
‘was increased by the addition
NH, solution by continued
adition of CO under pressure at 160°=180°, 31.6%
£ formate was obtained, although partial hydrolysis
e vield of formate was increased
eutralize the HCO.H set
elds of formate were also obtained
itions' from hydrolyzable salfs {Na
Cag, Na:CO; and Li:C0s), Ca, Ba, and
Ca(HCO;):, Fe twrnings, metallic ox-

n(NHo)a(OH), 12.2;

The reaction liqu

Varying ¥

[Preparation of .
Coke at 500°3 . -

Hydrocarbons From Brown-Coal
807-309: Ges....

-

- 1yst increases subsequent yields in the benzine syn- of the ratio of H.: CO, which is higher than that of gas co, ‘sbhandl, Kenntiiis Kohle, vol. §, 1929, pp. 1081143
thesis from CO and H Reduction temperatures for rtmxtureseu usnall.vtused fgr [l:lisf 5-‘"“?5;‘% thlecggactTign Temperatare, °C. oLl ot cm | om Higher Chem. Abs., vol. 22, 1028, p. 1458. . .
maximum yields of fluid products are Jowered from . temperafure mus e reduced from 195° to . e i 2 1 | C:He | Tydros 'hese 3 repes vork : g
450° to 300°-350°. Additic?n, of NH: during the redue- process is carried out so that a contraction of 20-25% i carbons (a%i’”&;‘?{l‘"ﬁ&§1‘,’e§1§}‘,§r‘€e‘3‘*tﬁf ;Hh?)?vmgsn'n'tlgg«i(;m;% :

tion, however, lowers the yields. Addition of 5% dry - . is obtained, by which all of the CO but none of the CO. v _“nydrocarbons by passing N. and steam over activated
R.COs to the catalyst, prepared in presence of \Hsto  isused  In this way 90-22 ec. of hydracarbous is ob- 5 i ok 2 - 58 € " coke mixed with Tarious metals and metallic oXides as
inevease alkalinity, decreases its activity slightly. Im-- - tained/m.’ of gas, of whiclr 755 s gasoline.. The heat- n 2l % - 3 & catalyzers. Hoffman and Groll's results were not con- -
pregnation with ;B:COs by solution. almost completely - iUg value of the end gases is increased from 4,200 to - 0. 7 E 44\ 10 3% firmed. . L
removes activity.. AR A KU - 5,300 cal. Because of the S content of the gas, the re- : L #1000, - TR et £ Tiquid ' Hyd b .
990, {Infinence of Gonditions of Preparaition * i action temperature must be increased slowly, 25° in ) st the oi : : From. A .t;l[ ormaltgx?n stoff C(lu“ oL xj:(l)garl(g:;
Upon the Efficiency of a Nickel-Manganese-Alumi- 4 weeks, in order to compénsite for poisoning .of the ’Conts‘xct;,of the gas with the oil (abont 20 sec.) was not wlg_ Sﬁ o) ene.]. Brennsto -qxems vol. és 029,
* yyum Catalyst.) “Brennstoff-Chem.. vol "14, 1933, Pp catalyst. After this time, a complete reconditioning of ~Sufficient for & quantitative conversion of the CO. -The pp. 279-282; Chem. Abs., vol. 24, 1630, D. 453
: o She - 5 - ., VOl O aag . higher hydrocarbons contained ‘v ely little un- Experimental method consisted in passing C:H: over

47-50; Ges. Abhandl. Kenhtuis: Kolle, vol. 11, 1934,
pp. 542-548; Chem. Abs., vol. 27, 1933, p. 3803. '
. Best, vields in the benzine synthesis are abtained
with 4-5 washings-of the catalyst preparation. Lime
. water, instead of CaCOs, as ‘precipitant produces a'on-
uniform catalvst requiring more washing and giving
poor yields. Previously deseribed conditions for prepa-
ration still produce the best catalyst. Kieselguhr alone -
or with starch as supporting medium gave the :best
_.yields. Regeneration with He in the presence of NH:
gave the highest -vield. Technical materials can be
used in preparing the catalyst.- : . ’ ;
1) [Red

- . gaseous S, - R
- . 994, F1soHER, Fi AND TETERS, K
: Methane, and Coke-Oven Gas in

[Dec

vol, 10, 1929, pp. 108-1137 Ges.

Kohle, vol. 9. 1930, pp. 640-654;

1929, p. 4326:. ’

QOrienting experiments were made al

“’pressures and temperatures —185° -to

. CH,, coke-oven gas,

" g high-frequency-type ozone tube.
position.of -CH, resulted, and th
in that the @ischarge was pa.

ueibility .of Stand

‘ ard Nickel Chta-
.1yst.] Brennstoff-Chem,, vol. 14,1933, pp: 6467 ; Ges.

-~the catalyst is necessary. The ‘catalyst.absorbs all the

: Particular, at-Low

. Pressure by Electric Discharge.] Brennstoff-Chem.,
Abha;
Chem.

t.-atmospheric
750° “whereiD-
and water gis were passed through
Very little decom-
e method was changed
ssed directly through the

sisted . chiefly, of propane -

was used, while
id ‘hydro-

yst in Yiquid media. -

" saturated products al
-and butape when high
- at lower temperatur
- carbons. increased. -
is advantageous for ;
“reactions, because it makes possible close control of
emperature and eliminates ¢verheating. B -
997, [Blectrical Formation of Hydrocarbons .
From Water Gas.) Brennstoff-Chem; vol. 12, 1931,
1p. 268-273 ; Ges, Avhandl. Eenntnis Kohle, vol. 11,
1934, pp. 586-5977 Chem. Abs.,-vol. 25, 1931, p. 5853. .~
Method for guantitative conversion in gas yeactions, ' .
- especially exothermic, which in the glow discharge pro- -

nd.: con!
er temperature

_omposition of

ndl, Kenntnis,
. Abs., vol. 23,

- - ' Ol s . 8as maintained at low pressures, 4 Geissler-type tube -duce only low concentrations of reaction products. - The

. éggg“dibfe{‘gf“,}é :Ifgél?}e, "'glo"gilv 1034, pp- 549-55%5 - of glass being used.. The best- conditions for decom- * apparatus consists of a discharge tube, operated witha.

: cAbs, vol. 27,1938, . 4034 o o position of ‘CH, were: pressure 40, mm. Hg,. gas_flow relatively low charge, a freezing-out vessel and a Hg-. -
Reduction . temperature of Ni-Mn-Al catalyst. can- 367 1/hr., Tedction tube diameter 35-60'mm., voltage vapor pump -so -connected as to permit recireulation :

‘not be lowered by the addition of Cu in preparation or ~
.+ afterward -as CuO.gr CuCOs. _Activity js, howerer, .

_“decreased. by the former and increased by:the latter -

-method. CO-H- or 1:3 CO~H: mixtures cannot be '~
.+ used- in place- of Ha for catalyst reduction, twhereas’

drop between:electrodes spaced at 40 cm.
‘ room temperature. By
2.8 CO;, 1.5% illuminants (C;Hxfree),
€0, 52.3% H,,; 28.4% CH,, and 13.4% X:
ing 8.5% CH:, 67,7% H., and 4.8% CH

317 and. 7 :8" Ne-He mixtures -at 450° -give normal one passage through the tube. " The main reaction 15,

- aetivity. oo LT L RNt - considered to be. 2CH~C:H+-3H:—4,000 cal. * About:
'992. [Suitability of Alloy Skeletons as Cata- -~ 159%..of the energy-supplied does useful work.

- " Iysts for Benzine Synthesis,] . Brennstoff-Chem;, Vol -precipitated in the reaction tube is. easily remove

<15, 1934, pp./ §4-08, 107-110; Ber. deut.-chem. Gesell, passing water -gas or ‘air through the
- vol. 67B, 1934, np. 253-201;- Ges. Abhandl. Kenntnis | arge bel
: “Kohle, vol. 12, 1987, pp. a76-382; British Chem. AbS., - CycHy wiis “introduced
(1934, A, p.:389; Chem. Abs.. vol. 8, 1934, p.-2871, . and N: showed the reaction’ CiHst+Hr
Catalysts prepared by Raney's method by dissolving - tock place. - . . ‘
- Al or §i-from alloys with Ni and Coare effective in . 995, —— >
" Dydrocarbon syuthesis from water gas. The best re- - Containing Hydrocarbons
. ‘sults. are obtained with a2 Ni-Co-8§i alloy, in weight Ztschr, physik. Chem., Abt. 4, yol. 141,
14 : 1, from twhich the Si is removed. 194; Chem. Abs,, vol. 23, 1929, p. 3861
_ ds completely as possible with caustie soda. ‘The effect’ Discharge tube with steel electrodes,
- of pax:ticle,size, depth of catalyst, and depth of tech-- incoming gas, was used. ' CH,, bot:

v

starting - with gas analyzing

discharge being maintained. “Experiments in
into. the ‘reaction tube

BNz
‘[Infivence of Electrical Discharge on G& %
at Diminjshed-Pressure.

botht-cboledb :
h pure and distilledi¢

of the Teaction gas, "It is possible to obtain corre:
sponding electrical discharge: equivalents, for ‘the con-
condensable reaction. products, which are removed

continually. - From CO-H: mixtures, various. hydro-’ .
;earbons -are” obtained .in  addition. to CO: and HO.

: With liquid air for chilling, C-Hs and'C-H, predominate. - :
At . slightly higher  freezing-out temperatures -only

. higher hydrocarbons are .recovered. The’ formation
50f CH, is believed to be the intermediate yeaction, while
traces of HCHO and MeOH -are: formed in.the side :
\réactions, - When using water gas -containing Np 2
g%;%% conversion of the N: into NH; and HCN takes
Aplace. oo Lo A B -

5,000-7,000

1.2%.0, 5.4%,
| gas.contain,

ectric
ich

tube, el 3
whi
* with
=10H

¥, A, ' [Production-.
" of Formates From Carbon Monoxside and Bases in
£ Presence of Water.] Ges, Abhandl. Kenntnis Kohle, -
»vol. 6; 1921, pp. 366-381 ;-Chem. Abs,, vol. 18, 1924, p. '
478170, v - R : o
“Percent yields of formate fronr different bases when
00 ‘cc-of a ¥ solution, or suspension, of the base was
ated, with shaking. With"CO (88.7% purity) under

xD PHILIPROVICH;

80=

1929, pp- 1

silica gel oractive C.at
peing -obtained: Wirh
. were mainly formed,
1 whereby T0% of the C.H:
and technical gas - : (he
made by decomposing
conversion was smailer, but the
_high as W
light oil fo:

- has been dete:

. -for the high pressures.
"of —CH and’

“-reactions may

- nish

600°=700°, the following results -
pure CH: at first CH, and. C*
the Jatter -serving. as a_ contact
Yeas converted into liguids..
avy  oil:light' oil=1:1): S With - distilled | GHe.
& CH, in coke-oven gas, the total:
light-oil yield was as -
tion with CO- favored:
the life of the cantact.

ith pure C:H.. Distilla
rsation and increased
mass; CO: could serve for revivifying the catalyst.:
With CO-~C-H. mixtures in an empty tube, T0% of -
the C-H: was.converted into: oil; reduced pressure was
unfavorable. | - 7 B! :
1001. .~ [Partial Combustion of Methane at Var-
ious Pressures With “Particular Consideration of 3c- -
companying - Acetylene’ Tormation.]- Brennstoff-
' .Chem., vol. .11, 1930, pp. 501507 ; Chiem. Abs., vob. 23, .
1931, p. 796. . - i e
By.use of CHe-ir,

CH,.~0: and coal gas=0- mixtures
in’ varieus -proportions with 'various flow-rates, tem-
peratures, :and pressures, the ‘decomposition . of | CHs
rmined and is shown in tabulated analyses
" A heated porcelain tube passing the gas- !
i$ used for the-low pressures and a bomb
The arrangement and construc-
The importance of’time !

and graphs.
air mixtures

tion are given in diagrams.
and temperature is demonstrated. A primary formation |
—OH radicals is followed by’ a secondary:
decomposition into CO and” H,, making the prompi:
removal of the C:H: necessary for recovery.: These-
be accelerated by large catalytic surfaces.
Yields of C:H: as high as 50-60%.0f the.CH, used hav
been obtained over a temperature range of 600°-
The rest. of the CHi in burning o CO and H.O, fur-
“pishes- the necessary heat of formation for the GH:.
shed pressure does not materially
tion but does retard the secondary’
osion pressures do mnot produce

The use of dimini
increase C:H: forma
.decomposition. - Expl
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. standpoints have been determined for maximum yields
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greater yields. Oxidation and decomposition r il

of CH, are briefly discussed. v on reactions

1002. . [Influence of Pressure Upon Sever:
Conrversions of Water Gas.] Breunstoflf)-Chem.: i};’i{
12, 1931, pp. 365-372; Von den Kohlen, vol. 4, 1931,

pp. 9-34; Chim. et ind., vol. 28, 1933, pp. 6263 ; Ges.’

Abhand]l, Kenntnis Kohle, vol. 11, 1934, pp. 368-385;
Ghem. Abs, val. 25, 1931, p. 30703 Yol 26, 1032,
3 e

Elevated pressures hinder the gasiﬁcation:of carbo-

naceous material by steam because of the surface layer -

of inert gases so produced. A secondary formati
hydrocarbons results when this is prevented b%ynggiz(;é
high temperatures or addition of alkali, the H: already
formed then reacting with C. The higher the partia'l
pressure of H,, the greater is the hydrocarbon forma-
tion. In the catalytic hydrogenation of CO, elevated
pressure favors the formation of high-molecular hydro-
carbons upon catalyst surfaces, which rapidly lessen
cata]yst_’eﬁectp"eness. O:-containing produets also are
formed in addition ro hydrocarbons. Lower pressures-
require greater contact surfaces for equal conversion -
to hydrocarbons. Pressure strongly affects the manner
and rate of CH, decomposition by CO: or steain. The
equilibriuim CH+CO.=22C0+4-2H. is displaced com-
pletely to the rizht at 1 atm. pressure at-9800° in the
presence of a Ni catalyst. At (:008 atm. dnd 400°
onl.\; 509 conversion oceurs, while at 0.003 atm. and
300 only 20‘_’7: oceurs. Reaction rate increases pro-
portmnall].\‘ with pressure decrease. :
pressure dependence of the equilibrium have been -
mined and calculated. " A literature review is appe(}ledt:tli.
[Thermal Conversion of Ethyl E
Ethane Into Other Hydrocarbons With i’ai};iec&l;?‘
Iéﬁgl;d ‘,tgl,tgg I;ggljnatitm of Acetylene.]. Brennstoff-
a7 1938, 2016, 2, DD. 406411, 435 5 C‘hex}/l.rAbs.v. val.
- Influence of time.. distillation with H:, -CH,, or N:
2¢stzx_ge trgatment for liguid products, and" part‘i'alo'io‘n; -
bustion with 0. have béen studied at high and low pres-
sures for C.H,, " Quantitative pure rhermal dehydro-
f~enation to C:H: depends npon high temperature, a con-
trolled brief time. low pressure, and distillation with
H: The dehydrogenation of C.Hs proceeds by stages.
and vields of either 86% C:Hs or 72% C.H, are obtain-
able by the control of similar factors as with C.H,.

Includes brief review and bibliography. . :

1004, — " [Thermal Decomposition of \Ieth";

’ — 16 B , B ane.
_,Benzine - and ﬁ)cse;y]enes Synthesis.] Brennstoff-
: 2, pp. 351-383; i '
97,1938, p. 20%6 T 178837 Chem. Abs..vl...

Cond}tions “of CH, concentration. temperature, preus-yr
sure,” time, efe,; from experimental and theoretical

of C:H: or C:Hs. . Effects are shown with eurv i
review and bibliography.. . : r\ es B‘r*l‘?'t,
1005. . ~[Thermal Fission of Benzine and Pefro

; —.. hermal 0 etro-
.-leum With Particular Consideration for thé -Forma-

', tion of Acetylene.]: - Brennstoff-Chem., .vol. 13,,1982, "
| Dp. 441-445; Chem. ‘Abs, vol. 27, 1083, p. 2016,
©. - By use of apparatus previously described, yields"bf

decomposition products at low .and atmospheric pres-

" sure at 900°-1,400° have .béen determined and -are

27,1933, p. 5937, -

‘advanced.. Bibliography.
1006.

_shown ‘graphically to conform - to theories’previously -

. [Simultaneous  Effect of Carbon Mon-

.« oxide and- Carbon Dioxide During Hydrogenation, - -

" With' Particular ' Regard to .Benzine Sy 1s.]

X : rd  Synthesis.] -

* Brennstoff:Chem., vol. 14; 1933, pp. 3063?0'e22g '
Abhandl.‘Kenntnis Kohle, vol. 12, 1937, pp. 395402

- British Chem. Abs,, 1933, B, p. $49; Chem. Abs,, vl

Temperature and -

" -mixture is subjected to.a second and- possibly a thir

“ac

- gas/hr. Tt is. concluded that sueh a stepwise synthesis "

- highest if the temperature in the I e 1
5 4 7 st stage is lower
-.. than in the 2d; by this means 76%.of thebGO is con-

_-By '3-stage”working, up ‘to 141 gm. of gasoline plus

.. Which_the theoretical maximum’ yield is 185 gm. - BY.
" _could be obtained.

" Hydrocarbons, mainly solid, were obtained but onily

. results were fnot seriously affected by the presence of . 5}

In previously described apparatus. experiments with

e 3
various catalysts, as Ni, Co, and Fe, indicate that the -

& ‘solutions of H:PO,, HCOOH, CHiCOOH or

(COOH ). The experiments were performed at 170°—

presence of CO in a CO—~H. mixture retards catalyt; 500°
hydrogenation while the presence of CO: in a C%’_%" . 1010. . [Syunthesis of Paraffin From Carbon
. deut. chem. Gesell.,

mixture exerts no infiuence on the yield i )
> obtained in the synthesis. While onI}!:I H:g igfoggizxigg g
in addition to higher hydrocarbons in the hydrogeng. N
tion -of CO and H. at temperatures <200°,-at highe:
é:xgpgsﬁgg% CO: ang C}éL are obtained as in the waterf
rium, and at still hi g M
and CO: are formed. igher, temperatures ¢ .
1007, [Conversion of Carbon Monoxi g
Carbon Dioxide Into Methane at High Presi?xrg?
géa; %?,]éf;’dé Ktem;lt)ni:sl s)%ohle. vol. 11, 1934, pp. 386~
H . Zentralb., 4, 11, p. 2 ; T
vol. 29, 1935, p. 6365, ~ Th B 1062; Chem. Abs,
It has been previously shown (abs. 1005 i
pressures the equilibrivm CH.+(CO= 2‘()3(3-:1.1‘23!{:11‘:5}3?;’ ‘
placed toward the left by increasing the temperature,
The reduetion of CO at 700° and 70-80 atm., ever with.
-outa catalyst, -was studied experimentally. A Mo
catalyst was most satisfactory of those used. . With g
Ag catalyst cousiderable  C:H, was produced. Even
CO: yras reduced to CH, at 600° and 300 atm. without
a catalyst. Magnesite thoroughly treated with H.
vielded C:H, in addition to CH,. : ’
. 1008. [Increasing Yields of Fiuid - Hydro-'
cnrhons‘by Performing the Benzine S.vnthesfsdrgf ‘
Fran:a Fischer and Hans Tropsch in Steps.]. Brenn-
s_toff-\.h.em..; vol. 17, 1936, pp. 24-29; Ges. Abhandl
. Kenntnis Kohle, vol. 12,1937, pp. 382-393; Chem'
Abs,, vol: 30, 1936, p. 5764 - .
Resnits of laboratory and semi-indus vinl. ’
- stepwise s_v_nthesis' without inereasing tlEe am?:xtli gg
catalyst/unit volume of the gases used are described. =
In the -first stage, .the:1:2 'mixture of. CO
treated at a temperature so low that the conv: )
111complete. ‘but a good degree of liquefaction of the -
gases’is -effected: “Aftér-a more or less complete ex-
traction of the reaction produects the residual CO : E

&

synthesis. Some of the possibilitiés- of the method are 181,950, 145,
discussed. The:semi-industrial trials were made with

_—Th precipitated catalyst unsuitable for maxi- a
mum rield owing to its tendency to form. CH,. The
+largest apparatus used 10 kg. of Co and 10 m.* of mixe

increases the rield of liguid hydrécarbons by 10-20%.

that-the gas: flow (allowin, 3 i i

] . L g for contraction) is the.
same/unit  weight .of catalyst inall stages.); Using
equally active “catalyst in..all' sfages, the. yield-is.

verted. to liquid bydrocarbons. The int: i
X N 3 ermediate re-
mioval of preducts is an essential feature of the :neghgd(

oil can be obtained/m.’ of mixed. ga €
. -gas, plus.-anothel
%0 gm, for the gas oil and the sy’ntﬁeti'c 1:\mxa I'l’_ghesg
gures relate to a gas with 29.5% CO and 60% H. for

using higher quality gases, yields exceeding 150.gm./m.

1009, . [Factors in the Synthesis of Kogasin %
. -and Parafiin id Water Phase]. Brennstoff—(o}flels;-.
ﬁ)flfo‘,, g 0.133,1:})3?69, iy 2i: s;_I;eﬁner:n‘nd'l\"z‘lt. Gasoline
TN g pp. 79-481; Cliem. Abs., \jol. 35.
CO and H reacted in the jresence of Ni, Co, Fe, and -

., Co, Fe, and
Ru catalysts suspended in water or nqueous’soluéions.

when using Co and Ru.- The disa 3
e ppearance of gas,. :
indicating, the yield, varied from 50 to §0%. The

Fe catalysts at S
hydrocarbons (benzine synthesis) are formed.° e
working temperatures with Co and Ni are 180°—200
and. with Fe 230°-250°.
favorable to the hydrogenation process, such. as ZnO,

r20s,
?ures, (usually above 300°) and

- age yields

".7S especially characteristie.

s atm. overpressures,

"‘at 150 -atm. overpressure th
_decreased with extraordinary rapidity, and in the 2d =~
‘week the yields fell below 100 gm.
‘separates in a high-degree of purity. - The oil-contain- »-
“ing ‘product softens at’ about’ 60°.
90°-100°.; after being freed from oil, it begins to melt 41018, FIs CHER
about 80° and the last solid.particle disappears at - - - K1 4

Monoxide and Hydrogen.] Ber.

397-330; Chem. Abs., vol. 33,

vol. 72B, 1939, pp.
1939, p. 3995.
In the catalstic hydrogenation of CO with Co, Ni, or

atmospheric pressure chiefly 'aliph%tﬁc
e

With catalysts that are less
Mn,0s, reaction occurs only at nigher tempera- -

pressures (above 100
tm.), and O-containing compounds are formed, espe-

cially MeQH or synthol.. ‘Aside from the nature of
the catalyst, the temperature and pressure have a
decisive influence on the course
a Co catalyst a slightly inereased pressure produces &
remarkable change. At 5-20 atm., iraf]
chief product, and the vields of solid 4 liquid l.lydro-
carbons and the life of the catalyst attain a maximum. -
Any appreciable increase
Tesults in a rapid decredse in
50-100 atm. or higher
creasing amounts with inereasing pressures are fprm_ed.
‘along with the paraffin hydrocarbons, and volatilization
of the catalysts X
yestrieted to pressures near atmospherie, for at slight
overpressures the activity centers
with formation of Ni -carbonyl.

' +which gives solid paraffin as the chief produect, is called
the medium-pressure synthesis..
kieselguhr eatalyst (1 : 4 ‘
“following ‘vields were obtained at overpressures of 0,

.15,.5, 15, 80,

. “are expressed.in ';.'m.(/m'.‘ of ‘so-called-ideal

of the process.

of pressure above these limits
jife of the catalyst. :&t
O-containing compounds in in-

as Co carbonyl begins. The use of Niis

arve broken down
The new process.

With- 4 Co-ThO:

01S:: 1) (abs, 984),. the

and 150 atm, vespectivelr. ' The vields

2

free CO-H. mixture (1.

LITERATURE ABSTRACTS

With -

solid paraffin is the. .

gas - (inert-
Cat-0° and- 700 mm.):

employed.-not that consumed, and represent the aver:

Total solid and liquid hydrocarbons, 117,

181, 150, 145,188, 104 ; .oil-free parafiin, 10, 15, 60, 70, -
54, 27; oil beiling dbove 200°,°38,:43, 51, 36, 37, 34; -
69, 73,-89, 89, 47, 43}

benzine boiling below. .200°, ' G3
gaseous_ hydroearbons including gasol, 38, 50, a3, 33,
21,81, The effect of pressure on the life of the catalyst
<At atmospheric pressure
the yield of.total ‘hydroearbons fell from

tion of the catalyst,

The solid -paraffin

during a 4week run. without renewal of -

: rabili 4 120-130 -gm. -/

The durability of the ¢atalyst is increased by arrangih, 3 “initially to 100 gm:. within the 4-week period; at 1.5 ‘
. atm. overpressure the yields were better; at §-and 15

even after % ¥r. without regenera- . oqrrent densitieS. -No evidence of products other than .

A the yields were still 100-110 gm.; - HEOOH was obtained.

at 50 atm. overpressure they again fell-more rapidly;. « jine, acid, and neutral. electroiytes using cathodes: of

e activity of the catalyst- : <

and. melts clear 8t " getectedi: . ¢ .

100°-115°. By stepwise extraction at the boiling point

with. differént high-boiling solvents,

‘overpressure contained 85.1-85.2%

fractions melting.
-up to about 130° can be isolated.. The portion boiling .- -
above 800° of the total products obtained at 50-20 atm.~
G dnd 14.7-14.9% H. -.

The erude liquid hydrocarbons are water-clear and are

amount of unsaturated compounds.

distributed uniformly through the boiling point range
30°2300°. They are aliphatic and contain only a small” - J 0 1€ ‘
‘The total liquid <+~ yields are improvéd by: careful diying of the aleohol

products contained §4.6-84.8% C and 15.2-154% B.

1011,

" pp. 41-48; Chem. Abs,, vol. 33,1989, p. 9605.
. 203703°—54—-10 . -

—. [Synthesis of Paraffin From Carbon Mon-
oxide and Hydrogen Upon Cobalt Catalysts, Medium- -
Pressure Synthesis.] Brennstoff-Chem., vol. 20, 1939; -
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‘and_ semitechnical-scale apparatus is

shown schematically and described. "The influence of -

various factors upon the process has been determined.

The 1:2 CO-H. mixture passed over Co-Th catalyst

“Precipitated on kieselguhr at 185°-190° at the rate of

« 1 L/hr./gm. Co at pressures to 150 atm. gave maximum

. yields of solid and liquid hydrocarbons at 5 and 15

atm. in test runs over 4 weeks. White solid products

were obtained up to 50 atm.; at 150 atm. O-compounds
were found together with Co carbonyl Maximum
parafin formed at 15 -atm. in 70 gm./m.? yield; oil -
boiling above 200° increased to a maximum at 5 atm.:

maximum gasoline boiling to 200° was obtained at 1.5

atm. Catalyst stability has been determined ; its com-

paratively longer life at §-15 atin. is outstanding.

Reaction temperature is controlled to give maximum

conversion and increases up to 190°-195° at $5-13 atm.

after 6 months. Increasing pressure to’ increase
throughput reduces conversion. Repeated passage in-
creases -conversion. = A - catalyst containing Cu gives
poorer conversion as does the substitution of U for. Th. ..
“Alkalinization increased yields only at atmospheric -
pressure, Bxperiments using 18, 6,2, and 0%¢ Th show -

. that (1) paraffin is formed in lower yield without Th,: .

' (2) the reaction temperatures increase rapidly withz
lower Th content, and (3) gaseous products increase .-
at the cost of the solid and liquid. Co-Ni upon alloy
skeleton improves yields at higher pressures, but these
arelower than those with the precipitated catalysts and-

. -decrease withtime more yapidly. - Almost entirely:.
liquid rields are-formed and Ni carbonyl is found begin--
ning at 170° when precipitated Ni is used at medinm . .

. pressures. Undexr optimum. conditions, 50% of the-

- reaction products are paraflins that, freed of. oil, melt,
at-80°-115°. By extraction, fractions melting at 130°
may-be obtained from theém. . Fractions boiling 300°—.

 450° indicate products CuHx to C:Hy. The use of
medium pressure increases the fraction boiling above
'800° ; at 520 atm. -13-255¢-boils above 450°. Of the. .
30°-300° fraction, half May be consideréd gasoline and .’

“half-as diesel-qil. . - Products are water-clear and con-

~tain Jess unsaturated compouids than the usual pres-
sure-synthesis produéts, these Qdecreasing with increas

*.ing- moleeular  weight. - ‘Uses possible becanse of the”

.- higly melting point of the parafiin-are discussed. o
1012. FiscHER, F., axp Priziza, O. '[Blectxolytic ‘Re--

duetion of Carbon Oxides Dissolved Under. Pressure.}
. Ber. deut. chem. Geselk, vol. 47, 1914, pp. 256-260;

Laboratory-

“.Chem. 'AbS;, vol. 8, 1914, p. 1249. B :
| ‘Experiments ‘were coriducted in a steel:bomb:

cos
is reduced quantitatively to-HCOOH even with high'.

Attempts to reduce CO-in alka-

" Ni, Fe, Cu, Hg, Pt, Ir,"and Zn were without result. -
. IWith Pb electrodes, small current density, preferably
“an- electrolyté of E:SO, and T (NH.)=50,,  minimal
amounts of-MeOH were obtained. No CH. could be '

., Axp Trorscr; H. - [Diréct: Combina- .
©~ tion of Carbon “¥onoxide “With  Alcohols.] - Ges.
 Abhandl. Kenntiis Kohle, vol. 6, 1921, pp. 3582-390;

- Chem.-Abs., vol. 18, 1924, p. 3170. o R
QO combines with MeOH; and EtOH.under pressure-
o form small ‘quantities of formic esters.- The reac-

the addition of HCO:Na on account.
free alkali by the interaction of -
The ester ™

. tion is.catalyzed by
~of the production. of :
*the alcohol and the salt fo fofm the ester.

_and formate. ~The best yield (718 gm. of ester/100 gm.

“of MeOH). was obtained by heating 100 cc. of the alcohol |

. with 10 gm. of BCO:X and CO under 60 atm. at. 180°
for 8 br. in a Cu-lined sutoclave, and the yield was
anly ‘glightly decreased by reduction of.the propgrtion .
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alcohols must be regarded as a reversible reaction

1o14. [Preparati Previous i i
. ) on of Synthetic Ofl Mi revious investigators hav i - t volatile
(Synthol) From Carbon Monoxide ; gﬂ Mixtares of CO to CH,, using finel h%\' e carried out the reductioy 10 Jesignated pyrosynthol, the volatile oil, synthol -
nd Hy ! y divided Ni and Co as a cata. is.—.synthetic oil), ' The latter is converted by beating - poorer, of

. 1.] Brennstoff-Che;
Abhandl. Kenntnis 111&1:‘121. S0z, o,

Chem. Abs., vol. 18, 1924, p. 459,

drogen. lyst at 380° i

6 Sregen A in the presence of Fe at 500°-600°

L 853 ., as un 3 3
vol. §, 1929, pp. 475-494; contact \\'ilt]h d;;t?x;ﬁ?lxé 9 o

Ges. Abhandl. Kenntnis Kohle, vol. 8, 1929, PP, 463

413; Chem. Abs,, vol. 18, 1924, p. 349. s up to C» 15.0, esters 2.0, hydrocarbons 1.3) 5 oil

gleohol

under pressure into s¥.
. heated in'a 230 cc. autoclave filled vith N for 1 br.

study the reduction of CO iy -
Bt 420° gave 2,230 cc. gas (14.5% OO e o,

T pressure, The apparatus eon.

Water gas was freed a sisted of a heavy jr
8§ comp : 5 ¥ iron tub :
$ gompounds and then et ciely a5 possitle from . {Asfe diameter. The tube © 90 em. in length by 21 e, * §  carbons absorbed by fuming S0 0.71% O, 14.6% CO,
50° and at 150 atm. pressure in the II)J réqe‘;: 0§ tio()!il ‘s‘t took place over a length of 3O‘cn’1 %z[l‘lt:id'. The 9.65% He, 21.8% CHs hydr_ocarbons:_ls.l‘?a N;), 17.5 ce.
S 0; as studied at 2-100 atm. pressure and atlfg(;] = of The %‘é‘ﬁ, redibio‘;{(l)l -f ! o%n% 3‘.‘;’Qcc' oé an4 aqél eou;
4 oL e oil, 4,10, 17, 22, 85, 48, 57,.69, 74, 75, an

F o ; ;

o aud foC0, ot and . waler aser wore ot 00 The
g products were identified. The . At 2 atm, pressure only small a ;

¥ s mounts of CH, wera

acids comprise 3
prised 109 of the mixture HCO.H; AcOH,  Tormed. At pressures of 45-55 atm. the h
ity . the hi

p’ropionic, isobutyrie, and hi
tified. 40% water-soluble s

was volatile with steam

EtCHO, Me.CHCHO. E and gave such products as = 1017 =
M . B&CO, MePrCO, higher g . [Synthesi i o
. to Gy, and hydrocarbons. 29 {ffptllco’ ‘higher alcobols Aliphatie Seri[es lgf'l&;xelf lcs} of Higher Members of the and 24, 44, 27, and 5% boiled at 120°-150°, 150°~200°,
' w‘it h steam. The ofl, synthol, “‘hiéﬁ (l)nlgi]ls 2551‘;01:1? le ‘chem. Gesell., vol. 56B a{gl))%? Mongx‘i)de-] Ber. dent. . J - 200°-270°, and above 270°, respectively; it consisted of -
ﬁ‘g ;gglelfl?a‘emotor fuel. By heating evntsh;l f:);og(l) his ©Abs., vol. 18, 1924, p. 1379, Dp. 2428-2443; Chem, .- hyarocarbons ranging from C- 8148, H 15.14%, 45
: r pressur il <5 T i - . S 762 75°-100° fracti S8 2.05%,
obtained that giﬁii“ggaiglgaif“&ehgf]’llfl drocarbons was anxg‘}:'::egs 1:-?:(;] %hta?tq ';]formates cquld be made from CO ° < g’%?-beOTI:i tflrl:la the %g)ﬂ—zf_‘x_'astggc:&f é’;ﬁgyﬁl—fs:cl)‘ 23‘1731;
: 52: were saturated. | Naphthalene was ol;f: %}hﬁns bres- by thermal decomml?f'e formates - could be converted - - tion on dilution with H:0 gave an oil 33. 54, and 13% of
cts identified. ' P he prod- Me:CO, ete. (abs. 1013 fon into liquids like MeOR, which boiled at 100°—175°, 175°-235°, and above 235°,
1015, [Pr . . ' effort.to obtain Jiaui 13), Fischer and Tropsch, in an . respectively; the 175°-235° fraction contained T9.05%
From.Carbon )lfc};:ggtégl;gg %mtheﬁc Oil (Synthor), inl o‘peratigllln ;;?11(]1112({ l;fls Suitable for moto;s;-(’lirect‘;‘; 7, C and 11.20% H. Outside of Fe, only those of the non-
stoff-Chem., vol. 5, 1924 3 drogen. ILJ Brenn- - Ous bases and salts, whi e action on water gas of vari- noble metals that are known-ta be H carriers, Ni, Co,
Abhandl, Kenntnis Kohi DD 201-208, 217-227; Ges, formates, spréad §, Which under pressure with CO gave and possibly Mn, will effect the above reaction; 4 Dbase -
* Chem, Abs., vol. ISS lqe}ile’ vol: 8, 1927, pp. 405-333: - .metals, su}lh a‘"; 1‘9: :h number of earriers, but only ‘fhgﬁ  orsalt of a base with a wealk acid is also essential. and -
.~ Theory of th Tesis P 3705, i . . were thev successfu avings, were nsed as the carrie “apparently the oil “formation proceeds more satis-
gas under Dres:‘f-"n_thems of hydrocarbons from water - German -sztent(;sif)lg '—-s.".m'f’_l)ases.or the metals ;uoner §. . factorily. the stronger the base, The various possible
. was discussed vm.rf‘.ilgug‘? Ig:%ienfe of Fe and alkalies do. Thewater ga}; f'x"ee‘d 1-1-592::02318 ']and 295,202, will not. -, ‘mechanisms of the reaction are briefly discussed. ..
: ?’eScl‘ibed for the prepazation and c%ﬁ)iétAppmmus s, "gg?pﬂunds'~“735; passed under 158 :‘t_il!yi::lstéx;]ssible s o e . [Direct Synthesis of Petroleum Hrdro-
fon of water gas, which is recirenlat e desulfurizp. . {ITIMUET, containing, for example, tm-Info the contact - _ ». earbons at Ordinary Pressure. I, IL] Ter. deut.
autoclave containing contact mnterials f%d_‘llﬂ a special - -, ~Dr§:'snt 400°450°. and the product was cg)? n tF ‘e shav- . chem. Gesell, vol. H9B. 1926, pp. 930831, $32-8365. - .
production of synthol. . Various: cont: ¥ the-catalytie: " 0 ure in -2 -cold receiver. ' This prod ected under ¥ . Ges Abhandl Kenntnis Kohle, vol. §, 1929, pp. 190="
; S contact materials are eparated into 2 layers, 1. vol product generally - 1\ - 2061 Chem. Abs; vol. 20,1926, p: 2814, 0 " * - 00

tested, and conditions

: m0s 1 io

desired are determined. " Tha Foowing coreions
eached: (1) For synthol formation the contact

gher acids to Cy were id ¢ F3H.=GH, L
‘ en. entage of CH, was form 4 it
aldehydes, and ketones wg;-): il‘g.'fl‘l:]d‘ S«?xlég)le ‘“ff’ o %d e!'edg) ké Dlﬂc;ﬂ:lrs fe‘gio lg{eé.gacgon <
! s as MeOH le H:0 formed then rea Wi : ; 52

; cts with CO~CO-+H.0=

H O4-H,0=

EtOH, PrOH; Me.CO. and MeEtCO. 8% of the -oil CO,+H..

g conclusions

-material must consist of
teri st consis an H-carryin
alkali Fe is the best metal, better fhafgx' g]oe télx] §?dagg

RbBOH or Rb.CO: are the

best base. ‘(2) The metal

-'sh >
ould be in the form of chips, not finely divided.

(8) Enough -alkali

-1 rsurface into fetrite; an excess is harmfy
“given amount of c‘on‘tncl}' len\'f:ss Siivote o

velocity ; the optimum témpexz

o= higher for Ni-™-(5) The. rela

should be used to con onl isei
» vert the Fe oo partly miscible with H.O, yi
s s harm 4) For 5 .+ Hle withsteam a 20, yielded 943 gm; oil vola-~ ‘ ‘carbi ’
atthere is an optgm)umqéag‘ ) -";?-(:)no' 40,.63, 77, sr"]',d;gl fn%még(;jlg;? e;doi t};e‘:'olatile DOX- ' gi)g;?f'rlg?\llsd c?l:]r:gofl;%bsldsiib{lgedta ll)xg’glietl:at}ﬁvpeﬁ?xtthg;: -tugpermhe
" o M 5 o - : ° q95e - i : - 3 . -
b tature is 410° for Fe but. oy S5 2000 and 225°, respectivern oD%, 1257, ‘. but compounds Tich in C and stable only at relatively - oL % 110°
‘watery products vary Somewhat mounts of ofly and " - s in'the aqueous and ‘oily Jayers were saeiiog '+ Jow femperatuves, and as a result; the G is removed .  170°-270°
~‘contact material and hpfml;‘:eeu‘g:f‘fx %Yell for the same . gt%%H (by reduction. of. Hiv,CIai erz ‘Sge identified - 34 . from theni Dot as CH, but as polymembered homologs »:L"é%eoi:; pri
fal.l'condltions; waters pro duétsn‘_calrt;nged"e.\'perim.en.\ ot I\E ébx(l)sic Pb salt), and Me,CHG Oc % (c(()a!?hd'e);.i t of OH,, That in this process the hydrocarbons are not =~ 570° . 330°
axly as regards their-alcoholic and ost, particu- " pighor fr (OH)CO.H) ; 'the equivalent weights of the formed through HOHO or MeOF 2 'n (e Mgk D
B \<ve) k’l‘he Fe catalyst will retain.its fuhsE one content. -0, ~'1¥1t1mns indicated the presence.of ﬁcig of the i . catalysis- is confirmed by the fact that only. hydro--
ek but gradually becomes rediced tokliwsxt'tl‘;:": ffior a° - “contnined. 7 'styfm?(t]lon of volatile oil boiling below foéﬁ’ : ' carbons_apd never O-containing organic- compounds .-,
( ; finely the fraction 1 o_lq debyde (caleulated as PrOH 0) and- are formed. . At tempefatures such-as are used in the - " theties diffe
(7) Virging tl * yvere identifieq. 1‘,’3?‘0%2“‘* 100°%,25.9%; in the former Jg;gpépgezsure”meg;oﬁ it s m"tv IGHt“ I'i‘S fm.lr'nedl ‘Flg'ell\'y require noTe
y 3 he - A version into: Py e vided Co is an efficient catalyst, Fe is slower, an i
pres- PrCHO, and Me.CHCHO : ilgllli(lcng’ the acids, EtCHO, 3% i _quite: \\'élak .in the ability to‘fjrbducehydr(;carbons 1ozt
: ; O could be.detected.. i othor than O - Better than the metals alone. 'are L

~ - divided Fe favors C ipitatic m’
greatty Maaeen g‘ee—callpkl:tlilliﬁon Jrom CQ, but this is

- fggeg;()s;}xi% gti!g.iio?as; ntoht ntlfect' Fields.- (8). The richer
. th : i e higher. the yi dter
products, but the oil obtained is of low:‘elx'ell?éi(l)ifnggfsg;'

than that formed wh
} en the CO ¢
it also ‘contains less- hydrocarbons,

.passage of the gas'through
low, but by ;'ecirculatibngQT

oncentration is high;
: (9) ‘By. a single
the' catalyst the yields agre
% of the heating value in

th
e gas can be recovered in oil.and alcohol formeq.

Mi:
xtures of CO: and H: can be used, but' they require .-

longer:contact than.CO &
nger: et CO 5
will not. yield synthol, | fud

. - 1016, [Reduetio

‘ . uction
Methane in .the Presence

-sure.] : Bréiinstoff-Chem.,

PP, LS

H:.. CH, with €O or-CO;,

of * Carbon “Monoxide to
of Iron and Under Pres-

vol. 4, 1923, pp. 103-197; . .

1ayer.
845;ﬁ boiling below 50°, 75°, 100°, 125°, 150°, 175°, 200°,
993°, 275°, and 300°, respectively. The fraction boiling
pelow 100° had a benzinelike odor and only slightly
colored concentrated H.S0,, - Of the fraction boiling
above 100°, 509 dissolved in concentrated H.80.. The
insoluble portion, washed with H.0 and Na.COs and-
distilled with steam, had a pronounced petroleum odor

£as used consisted essentially of CO and H,
20

ghest per.
ay be con-

1. oil and 2 s g R
and 2 vol. of an- With metals of the Sth group as catalysts, the cata-

;-:aqueous solution, 20% . s s ol. - o
. ?ﬁgogﬁlsﬁlldehy_des;l/iet?)iilt‘é‘;ntfxl:dcggesésgff ?fda,léphatic Jytie hydrogenation of CO at ordinary pressure yields
below 1’80"%' boiled below 100°, 73% below 1_96,5' Of “-#hot CHy alone but 2 mixture of CH,with its: homologs.

- , and 88% below 200°; 1,450 30°, 83%. 1 . By following the reaction quantitatively, it was found-
product, shaken with 5 ¥ NaOFH, and washe of the crude . that the first C derived from the CQ is taken up by the

; 4nd washed with I$,0, < entalyst, evidently with carbide formation, and from

whi ;
ich dissolved about 10% . of nonacid constituents, 1

. which on fractional distillaton again ‘i ' this carbide, present in the finest state of subdivision.

- ressgtc;?s, g{:%g?t’ Et:00, and MéCOPr were isolated, the

i petns the o l;me and semicarbazone, the others Y :

througlxx) heny I xyaggizonéib ﬁMeOH was ident iz:xfsi téhg

‘ -oxalate, F through i ind
. PrOH through its p-mtrobenzotﬂte;g l:hletsAzcx(i':uoifﬁ)’ta:-1 I:g'

mixtures of them (1-3 parts) - with other substances
‘(oxides of Cr, Zn, Be, the rare-earth metals, U, Si,

creases its catalytic aetivity.- The absence of toxic §

-.cal q’
Cated 2 49 content ot sder-ns Hopifcation value indl
;‘;]t h NaHSO;, which dissolved 25% -'an&sfter treatment . Pounds heing first removed by catalytic conversion into
éoﬁm’;tﬁ om Na, the oil yielded 2.5% If‘?gﬁf,‘mdbd‘s' k " H.S under conditions that will not change the composi-
vields of gom:ammg 0.22% - 0. -Below: are citll:eox‘}s‘ tion of the gas as regards its other components; such
0L Ao 0H131'203 ll:éts thus far idehtified : Aclds, 10 (X CO. I-(l{ ‘a: method . of ‘purification will be described: elsewhere.
L 45y H:O-sbl’ub{:gO;H 2.1, Me:CHCO,H 1.0, higher acids § With all the gases used (water gas, mixtures poorer
- (MeOH 1.5, EtOHgfghg\ls“ﬂldehydes. and ketones, 29 and vicher in CO, moist CO. etc.), benzine: was_ ob-
: T OH 34.5, Me.C0 5.2) ;. oil partly miscible tained if they had been sufficiently purified. It is

CO and H. (especially water @as) may be used, S com-

G kit s e

Al, Mg, and Mn, active charcoal and amorphous C in.
other forms); faintly alkalinizing the ‘Fe metal in- "

R-TROPS g - -
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nthin (==synthetic benzine) ; 25 A partof
as soon as

of HCO.K to 2.5 v : _
position ofoﬂé gglfe Hscotzl?a also promotes the decom- ; . R
:Ale, so that the addition of CO to - with H:0, 115 oil volatile with steam 458G (higher especia'l_li)vl m?portalat to ki
as possible (aroun

with steam, 2%. 'The HO-soluble product = 160° with Ni).
course, is
the reaction produ
the reaction mixtur
remaining in the gas in vapor
the usual methods.
pending on €0
but also may
solid paraffin.
pleasant odor,
contain only a few
centrated HS0«
The only other products besides hy

* and H:O.. In an experiment with an Fe-Co catalyst,
about 100 gm. of liquid and easl

the utii

contain higher

and do not change at all
drocarbons are CO:

were obtained per m? of water gas.

1019. !
bon. Monoxide.
' 209-300; Ges.
pD. 207-208; Chem. Abs., vol. 21,
Fischer and Tropsch comment on t
ash (abs. 817 and 818).
ggestion that at atmgspheric pressure
1t through preliminary formation of - -
t dehydration by catalysis.” They
droearbons results from
decomposition of nn-

Eivins and N
with their su
hydrocarbons resu
synthol and §
magintain tha

[Reduction
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