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Brief review of the status of production of fatty
acids. .
HenxEg, G.  See abs. 164,
HENSELING, F. ~See abs. 2219,
HeNSINGER, G. See abs. 1969,
HerBERT, W. See abs. 137. )
1402. HerBERT, W., AND RurinGg, H. [Recovery With
Activated Carbon of Benzine and Gas Oil From the
Residual Gases From the Synthesis of Benzine by

the Fischer-Tropsch-Ruhrchemie "Process.] Chem. -

Fabrik, vol. 13, 1940, pp. 149-153; Chem. Abs,, vol.
34, 1940, p. 4888.

Activated C Supersorbon absorbs 20% of benzine .

before permitting any loss in the exit gas from the
absorber, and with proper operation, 1 Ib. will produce
over 1,000 Ib. of product. With the plant operating

for total benzine recovery the steam for regenerating is -

2.5 1b, per 1b. of benzine. ‘The recovery of oil gas (3-

and 4-C hydrocarbons) is about 95%, at which capacity

the steam consumption ig 3.5-4,0 1b. per 1b. product.

‘When both products are recovered simultaneously at’

atmospheric pressure from a residual gas containing
85-45% CO;,-the CO. is absorbed to such an extent that
it amounts to 50% of the recovered gases, and when the
hydrocarbons are liguefied, it is absorbed and lowers
the calorific value. The compression efficiency also is

lowered. These difficulties are overcome by the fact .
that toward the end .of .charging activated C with .

compounds of different molecular weights there is an

. enrichment of the Reaviest molecules at the entrance..
- side of the:apparatus and of the lightest at the exit ..
side, so that a fractional separation can be effécted

.. during regeneration. ‘A flowsheet of a plant is shown,
. with some operating directions.; At present 22 plants .
are operating or under coustruction with a daily cdpae-
Results with-:

ity of -about 1,400 tons of total produect.
activated C and with oil washing are compared.

- 1408, Hersst, H.* [Cracking of Tar-and Mineral Oil"
at Ordinary Pressure Without. Hydrogen as Opposed-.

to Berginization.] . Petrol. Ztschr., vol. 22, 1926, pp.

947-949; Chem. Abs., vol. 21, 1927,'p. 2378, - -

Brown-coal coke may be gasified and synthetic pe-
troleum products obtained from it, . .

" 1404, HeresT, M. .. [Temperature Resistance of a New .

" “Hexagonal Iron Carbide in Catalysts.for the Hydro--

carbon Synthesis According to K. Fischer.]  FIAT .-
Reel R-19, 1942,,fra;nes’7,1‘36—7,147,‘ P; B. 73,594;-

"TOM Reel 300:-.- : B
“Tests described.in thé r

- ig an essential constituent for the activity of the Fischer.
catalysts.- In the temperature. range- 290°~330°, the-

new.Fe carbide is-converted into the Fe:C described by .

/- Hégg.  This. conversion- temperature.is considerably -

_higher when the Fe catalysts contain Cu. It was de- -

termined that with-a Cu content:of 2% the conversion -

o/ - temperature'is about 350°~400° and with 7.4% of Cu, -

. 430°—450°.. It may be seen that. cuprous Fe catalysts
- in-the Fischer synthesis are less sensitive to tempera-.

-perature 100° higher than a catalyst free of Ou. In- .

cliides 2 tables. .

. Adsorption- in’ Hydrogenation Catalysis. ~‘Trans. -
-, Faraday Soc., vol. 37, 1941, pp.-361~366; Chem. Abs., -
.vol. 85, 1941, p. 7274. - o

1405. Herixerox; B. F..G.” Bthylene~ and Acetylene ..

‘" Conditions of atomic separation for the chemisorp’-'j

tion of C-H; and C.H. on the crystal facets of Ni and

Co are compared. - Whereas C.H. should be held on the -
short spacing, 2.47 A, C:H: will be held on' the long, -

~
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eport concern a new héxagonal

: . Fe carbide (Fe:C) discovered in 1938 and found in the “
i+ Fe catalysts used for Fischer gasoline synthesis. The -

[+, Xeray examination showed that the new Fe carbide.

--ture, and:that a-catalyst with-7% Cu tolerates a tem- .

3.50A. Adsorbed C-H, has no free valences, wheresy
C:H. is potentially reactive. ‘This is in agreement with

of H: and a Co catalyst, although C.H; is merely hydrg:
genated to C:H,. Support for these views is found i
the different bebaviors of these gases in the Fischer.
Tropsch synthesis: When C.H, or C.H, is introduceq
in the mixture of CO and H: used in this syuthesig;

yields liguids containing O.; on the other hand, it wa
found that the products from a mixture of C.H;, Co
and H, are indistinguishable from a mixture of thy
G:H; plus B: and CO plus H; produets and do not con:
tain appreciable quantities of O-containing compounds,
1406.. Study of the Mechanism of Polymeri.

zation Reaction by Means of Size-Distribution Curves

Chem. ‘Abs., vol. 38, 1944, p. 6170.

Degree of polymerization must be known
information on the mec¢hanism T pentaln
in the theoretical treatment, together with the avoj
ance of many of the practical difficulties, results if

(5-109,),

preferably in dilute solution. 3 types of

L Qistr_ibution curves are distinguisheq : (1). The 'molecu~ ;

lar-yield decreases continuously. as the’ chain length
Increases; this can be terminated either by fnonox;er
format'lon, disproportionation, or transfer in conjunc-
tion with either of these; (2) the curve rises from 0
- at-very small chain length, passes through a rmaximu;
and then decreases as chain length increases, termi-
nated by some combination of m‘eclianisms;\“’(S) the”
curve commences-at real finite values., passes through
a maximum and decreases; max-be terminated -either.
by (a) monomer formation, disproportionation or trans-
fer, where velocity of ‘termination/propagation’ in-

nation occurring at the “same time. " Distribution’
-eurves taken in conjunction twith other considerations
can extend knowledge..of polymerizdfion reactio
greatly. - . . :
~ 1407. HERRINGTON, E. F. G., AND RIDEAL. E. K. Poison®
ing of Metallic. Catalysts, 3 1
40, 1944, pp. 505-516; Ch
2248, . sl n

em, nAbs.,, vol. 39, 1945,

Phenomeria “of poisoning 3
whether they
umfox"m- erystal facets rather than active patches are
. the sites of catalytic. activity. . These consideratio

example, Ni, Co, Pt, Pq, in the face-centered cubic o
- where the reaction. velocity in simple. hydrogenation-
usually of zero order in-respect to the material underss
going hydrogenation. It.s assumed-that the rate:
-- . proportional to the surface concentration of the glv
" oceuples L-active center, a fraction ¢ of the active spol
is bare ar_ld an isolated group of n centers is required;
- for reaction, then the number.of unpoisoned - groupé’y
is.prop_ox:tlonal to 6" With this mechanism, the plo
of “activity - agsinst' poison  concentration is linear,
throughout the entire poison range only when N=
Much of ,the. observed behavior during the poisonin
~ .of heterogeneous catalysts can be duplicated b:
_poisoning of a uniform set of sites. Tt is stated. 14
an explanation - of catalytic behavior requiring actiy
Spots appears in many .cases to be unnecessary. - -
' 1408, HERINGTON, E. F..G., AND RoBERTSON, A. Inflt
. euce of Reaction Mechanism -on Size Distributid
in Polymers. . Trans: Faraday Soc., vol; 38, 1
pp. 490-501; Chem. Abs,, vol. 87, 1943, p. 1318.
“Where the polymer grows by successive addition
active radicals, ‘the distribution curves of: reaction;
product cax be derived for the general case where

experience, since C:H; will polymerize in the presence

C:H, is incorporated in the oil produets and in addition.

Trans. Faraday Soe, vol. 40; 1944, pp. 236-240; .7

A ereat simplification 5

the reaction is allowed to proceed to a small extent

creases with chain length, or (b) transfer and ‘combi: ﬂ

Trans. Faraday.Soc., Vol

are restricted to the active hydrogenating catalysts, fon“é

-reactant, "If after poisoning. vith. a - substance thetil

el

ratio of termination coefficient to the propagation co-
efficient is considered to vary with chain length, It is
gssumed first that the initiation rate remains constant
over the period considered. . Only thqse polymeriza-
tions are considered in which the mean life of the active
chain centers is very small compared with the half
jife of the total reaction, so that applieation of the
stationary state treatment is pe}'rmssxble. Itis mos_t
desirable to have approximate instantaneous experi-
mental distribution curves.

1409, HERINGTON, E. F. G., AND Wo00DWARD, L. A. BEx-
periments in the Fischer-Tropsch Synthesis of Hydro-
carbons From Carbon Monoxide and Hy_drogen.
Trans. Faraday Soc., vol. 35, 1939, pp. 958-966;

. Brennstoff-Chem., vol. 20, 1939, pp. 319-324; Chem,
Abs., vol. 33, 1939, p. 9583. :

Catalyst of the following composition by weight was
used thsly'oughout: Co: ThO: : kieselguhr=100: 1S: 100. .
Qil synthesis can be insured by breaking in the catalyst
in a suitable manner, that is, by keeping the témpera-

ture well below 150° when the synthesis gas is first

admitted (following the treatment with H:), the tem-
perature should then he raised very 'slowly. Under
otherwise similar conditions of reaction, a high Ha.: [&¢]
ratio in the ingoing gas favors. the formation of hydro-
carbons of lower molecular weight.- Most of the revivi-

fying effect of the H: on a used catalyst is shown to be

due to chemical ‘interaction. - The addition of S com-
pounds during the reaction at first causes an mcrefxsed
-produetion of hydrocarbons of higher molecular wexg]lt.
" Preatment with H. at 375° destroys the preferential
S resistance of centers, so that, with a partly poisoned
redistribution of the S.. . R ,“

: ‘HerrMAKRN, K. Seé abs. 18356.- - 7 oo --

catal¥st, an increase in poisoning may result owingto .-

-1410, Hzrrouy, E. F.,, Axp Wirsox, E. Magnetic Sus-

- —eeptibility- of Certain- Natural and Airtificial Qxides.
Proc: Phys..Soc. (London), vol. 33,1921, pp. 196-206;
 Chem. Abs., vol. 15,1921, p. 3023. - to
Susceptibility of Fe:0s, as occurring in natu
through a wide range, but in the case’of artificial prepa-

rations the range of variation seems to be much greater.

The highest susceptibility -éxhibi by Fe:0; occurs
“when-either FeO or Fe,Oi'is oxi

ess. The lowest susceptibill v
hematites or. naturally oxidized . chalybite: or' by’ the
- ignition or precipitation of ferrie salts.. It appears that

ere measured, -of which that of Cu ferrite is most
onspicpous, being higher than those of.Co or Ni:fer

; Fe,0, itself. Heating feebly magnetic Fe;0, with a

confirming - List and- others). When higher suscep

bility has been produced by heating Fe:O; with a basie

xide, such as Ag:0 or HgO, subsequent removal of the
e

letal leaves the Fe.O;.in a magnetic condition... The’
liemieal compounds formed when Fe;0; is teplaced by -
AY,0: show no definite increase in suseeptibility, which
in marked contrast with the ferrites. In the cases
£ Co'and Mii the sisceptibilities of the different oxides
how o steady decrease with increase of Os, and, un- "
ke Fe, there 'is no increase in the susceptibility of

0.0, and Mn,O, corresponding with Fe:0.. Although

e susceptibility of Cu is negative, that of each of its -

Oxides is positive but small in magnitude: -
. HETHERINGTON, H. C. . See abs. 150,
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°:1414, Hipaxa, - T, Winkler - Water-Gas

re, varies

id at.a high tem- -

is obtained from hative -

the passage through the stage of Fe,Q, impresses m'gre .
Pronounced ‘magnetic - properties upon ' the, resulting :

Fe0... The susceptibilities of a number of ferrites - = 1416. HiLBERATH, F.

ites .or any similarly. constituted compound:except’

asic: oxide, as CaQ or MgO, .increases susceptibility )

- narrow fractions .of each series-of hydrocarbons:were-

411, Heuproag R. - [Synthetic Fatty Acids in the Pro-'
Quetion of Soap.) Riv. ital. essenze, profumi, piante

offic., olii vegetali, saponi, vol. 20, 1938, pp. 236237,
304-305; Chem. Zentralb., 1939, I, p. 4133. .
Patent review of the synthesis of faity acids with
a discussion of their use in soapmaking. .-
HewrLeTT, H. See abs. 45. .
1412, Heyp, F. Water-Gas Generation From Coal apnd .

Coke. Gas- u. Wasserfach, vol. 75, 973-974; Chen.

Abs,, vol. 27, 1933, p. 827.

While Heyd agrees in general with Dolch, he stresses
the effect of the ash content of cokes as an important.
factor in attaining the water-gas equilibrium- (abs. 407,
713, 714, 2436). : S
1413. Hissuyax, H, J. Separation of Iso- and Normal

Paraffins by Adsorption. Ind. Eng. Chem., vol. 42,
- 1950, pp. 1310-1314; Chem. Abs., vol. 44, 1950, 1. 9143,

Activated O seléctivity adsorbs n-C;, ~Cs, and -Cs
paraffins from .. iso-octane at room temperature,
Based on experimental data, a flow plan for a con-
‘tinuous separation of iso-octane and heptane is pre-

" sented by using fluidized solids technique. - C intro-

duced at the top of a column falls countercurrently to
the feed and liquid reflux streams introduced at the
center and Dbottom, respectively. ‘The C withdrawn
at the bottom contains heptane in high purity, which

. is removed from the C by washing with pentane, the
"pentané and heptane .being separated by distillation.

‘The pentane on the G need not be removed before the
C is reused, since it appears in the filtrate with the
iso-octane and 1is. separable by distillation. . The fil-

trate is 90% pure iso-octaneé. . The process is analogous .

to the conventional extraction and distillation.
: Producers
Jour. Fuel. So¢.'Japan, vol. 19,1940, pp. 1008-1015;

1941, p. 8062

;. HipETaxa, S.  See abs. 2504,
HiEeser, G, See abs. 165. .

. 1415, HicHTowER, J. V. Organics From Natural Gas.

Chem. Eng, vol. 56, No. 1, 1949, pp. 92-94, 132-135.
MeOH, formaldehyde, and.acetaldehyde are pro-

-"duced “by oxidation of natural gas components near .. .-
Winnie, Tex., by the McCarthy Chemical Co.” The: * °

rated maximum -amount of feed gas processed by -the

unit of Hydrocarbon Research ‘process design. The

" :operation.is-described by the aid of a flowsheet.
[Composition of Synthetic Ben- .~

- zine. From -Carbon -~ Monoxide: and Hydrogen
(Kogasin) -and- Suitability of . Its Monoolefins for .

- - 79 pp; Feuerungstech., vol. 29, 1941, p. 191 ; Chem. -

Abs., vol. 36, 1942, . 43816. R .
*:Fraction boiling below 100° of a Fischer-Tropsch
synthetic behzine - was  separated:into paraffins ‘and
olefins by means of: Hg acetate, and the properties: of

“ determined.” Some hydrocarbons.of high purity wer

:"_isolated. ~Various methods of determining the I value:
- of olefins were compared. - The Kaufmann and Gross- -~ .
.. Getringhaus nethods proved satisfactory.”. Monoolefins

were polymerized with AlCL. - ~~C;Hu proved a-suitable’

“.. chemjeally: indifferent solvent for this purpose. - The "

*viscous: oils obtained were. compared with.those ob-

- tained in the same maniner from known. olefins. - The' -
yield, viscosity, and pole height of the lubricating oils. ~

7~ (mostly high-grade) depend on.the structure of the .-
olefins and particularly on’the position of the double. "

linking, for example, fertiary olefins yield oi}s w;th -

in.English. vol, 20, pp. 1-6a; Chem. Abs. vol. 33, :

#_» Deseribes: the‘p‘rinéiple‘oﬁ the’ Winkler water-gas oo
producer. Gives method and the results oﬁ operatjon.‘“ :

chemical plant is 100,600,000 cu.; ft. per: day. O of ooy
. 90-959, purity'is provided by a ldrge, Jow-temperature

- Production of Lubricating-Oils.] - Thesis, Keil, 1940, - .




" metals, not the.oxides, -act as: catalysts.
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poor pole heights. Results are presented in tables and .

curves,

.. See.abs, 1823, 1824, 1825, 1826,
Hiorren, T. P, See abs. 74, 75, 76, 77, '
80, 81, 82, 83, 84, 85, 86, 0 75, 76, 71, 78, 79,
1417, Broirer, T. P., Axp Harr, M
PR i , ,» C. C. ethanol

pp. 97, 99, 115.

1418, HiLES, J., AND THoOMPSON, T, K. ' Fischer-Tr
Process. Fu'el, vol. 21, 1942, ,p. 115, opseh
Editorial covering developments in th

at Bureau of Mines. : P - e:VUnited States

1419, Hmr, D. G., axp KISTIAROWSKY, G. B. Hydro-
gizéatlox;g;e;g%etallics Cesium. Jour. Am. Chem.

., vol.' 52, 1930; pp. 892-894; . Abs. :
1930,’ hag, 8 ; DI 0% 4; Chem. Abs. vol. 24,

Catalytic combination of H, with. C;H. or CO but not

with N. oceurs appreciably over metallic Cs at r :

b ¢ S Ot room
temperature, though mueh more rapidly at 200°. ' The
rate of combination is much retarded by the gradual
formation of cesium hydride.

1420, HILPERT, S.,-4ND DIECKMANN, T. . [Iron Carbides. .

and Their Catalytic Action on the Decomposition of -

Carbon Monoxide.] Ber. deut. chem, Gesell,, vol. 48,

1915, pp. 1281-1256; Chem. Abs., vol. 9,:1915, p, 2647,
Y‘According to Boudouard, the oxides of Fe, Co, and -
Ni are the principal factors in the decomposition of
CO; according to Schenk and Zimmermann, the free
: h : In their
experiments Hilpert and Dieckmann coénfine the'mse]vés-
to-a study of the catalyst. In every case pure Fe.0,,

which had been héated previously, was used.” The CO -
was earéfully purified and'dried.” At 950° the tendency '

of: .C() to s.epamterc is very slight. In’spitelof this,.
it is surprising that at this temperature the-‘oxide is

" reduced.to pure Fe. - After 10 hr. at this temperature ..

a grayish'metallic product was obtained, which ana- *
Jyzed 99.8% Fe. At §50° the formation of‘c‘nrbiéie k
occurs rapidly, and at the same time the separation of .
C occurs.. . Below 800° the separation.of C occurs very .
rapidly. The evident conclusion is that not the Fe:
) igself but ‘a carbide hastens the reaction. The mate--
: ‘rial showed no-trace of magnetic properties-at 200°.

‘Since pure Fe Joses its magnetic.property at 750° and . .

the carbide at 200°, only. the carbide conld have acted
as, catalyst. - The-aechanism of the- process probably -

- is. that the apparently-stable carbide Fe;C is broken *

down by the action of CO into a .series of compounds

. rich in C, such as Fe,C and FeC. These are very un-
stable -gnq, tenq ’t,o_for‘m, FeésC again, with sepal:ntion o

of G

- 1421, HinsgeLwoon, C. N,, ANp HARTLEY, H., - Influence
““of Temperature on Two Alternative Mddes of De~

* . composition of Formic Acid. Jour, Chem. Soc., vol. ' V

7123, 1923, pp. 1333-133; Chem, Abs, 7, 102
o gegs DR 195871385; Chem, Abs, vl 1%, 1628,

"1422. HinsEELWooD, C. N., AXD TorLsy, B. - Enerfy ot

* Activation in Heterogeneous Gas Reactions With Re:
ation to the Thermal Decomposition of Formic Acid

‘.,:71025; Chem. A!JS., vol. 17, 1923, p. 2810. -
1423. HiNsEELWoOD, C..N., HARTLEY, H., AND TOPLEY,

T Bs-. Xnfluence of. Temperature on Two Alternative’ .-

"Modes of Decomposition of Formic Acid. -Proc Roy. -
- Soe. (London), vol. 100, A, 1922, pp. 575581, Chem.
.“Abs,, vol. 17,1623, p. 914. . e Sl Crem.
-% HiNTERMATER,"A. - ee abs. 2877,

Hirao, T. ' See abs. 1930. ' -
HirosE, 8., Nosorr, N, Axp Nogucrr, M.. Manu-

Catalytic Processes in Applied Chemis-
try, D. Van Nostrand Co., New Yor]gpzd ed, isg'sz )

., carbons are converted to gasoline (octane index 65)

Pl RSN .. . the octane number, . This yields 8| 4
HinsHELwoop, C. N Seé abs. 2746, 3263, 3407. . } eseapiiitte, *Tha

‘Vapor. ~ Jour, ‘Chem. Soc., vol. 123,1928, pps 1014~ -

: Fioture o Tatls Acids by the Osidation of Pavain, N fiir Kohlenforschung at Milheim. Several comple

and full gperating conditions are given for: (1) Manu-
facture of synthesis gas from purified and Hrenriched
water gas (80,000 m? per hr.); (2) normal pressure
synthesis (desecription of steel converter embodying eat-
alyst 309 Co, 109 ThO. per Mg0, 60% kieselgubr), the
product was largely straight-chain paraffins, with ‘a
Jarge quantity of liquid and small amounts of gases
and solids; (3) medinm-pressure synthesis, 11 atm.
pressure. With Co catalyst, 190°-200°, products were
equally liquids and solids. With Fe. catalyst, 225°-
240°, products were largely liquids with small amounts
of .solids and gases and more unpsaturates than with
Co; (4) olefin synthesis. The synthesis gas has a
H,+ CO ratio of 1:1.25. 2 trains are used: 1 at 10-12
atm.; 2 at 1 atm. for working up the residual gases
. from1, ' Co catalysts are used for both, Yields: Train
1, 10 gm. liguefiable gas and 120 gm. liquid per m.’ feed
gas; train 2, 30 gm. solid products and 160 gm. liquid
and gaseous products per m.? feed gas.; (5) aldehyde
‘synthesis.  In the Oxo process aliphatie aldebydes are
formed by catalytic reaction of water gas on olefins.
The aldehydes are reduced to alcohols for production
of detergents by sulfonation. The olefins are Cu-Cx
with the double bond at the end of the chain. "The .
reaction was carried out batchwise at temperatures
* rising 125°-145° and at 150 atm. pressure using the
Co catalyst.. -A plant costing 11,000,000 RM was built
having a capacity of 10,000 tons higher aliphatie alco-
hols Cu~Chs. - Estimated cost of product 0.90-0.95 RM
per kg., market price 2.50 RM per kg. 1 lb. olefin was
_ egual'to about 1 Ib. distilled 3 lcohol, ‘Raw material and . -
power consumption were as follows: Power 1,5 million
. kw.hr, per yr. at 0.025-0.03 RM; H.0 200m.® per hr.;
- water,gas 750 m.* per hr. at 0.03-0.035 RM per mr; .
olefins 1,250 kg. per hr. at 0.38-0.40 RM per kg. 5 H. 400

{2'84 Composition of Refined Fatty Acids.  See abg

. —— . Manufacture of Fatty Acids b
Oxidation of Parafiin. V., Methanol-Soluble Pgrtfgs
of the Unsaponifiable Matter. See abs, 1685.
‘1 . Hirora, X. See abs. 1756, 1757, 1758. .
423. Hirsc, B. [Conversion of Methane.j M
soc. ing, civils France, vol. 85, 153, pp. S56-808;
R em. Abs, 1932, B, p. 919; .
vol. 27, 1933, p. 2982, » B b 919; Chem. Abs,
Experimental data on the eritical temperatﬁre'ran )
rate of flow through the reaction chamber, and t%eé
optimum :E[:Q s vapor ratio are given-for the conver-
sion of CH, in natural and coke-oven gas into H, or
H.—-CO mixtures suifable for synthesis purposes.- The."
gélgggl;,\; i)f;) (%glptainmfr the strongly endothermie re-
2 is met by the use of specially i
regenerative beat exchangers. pecially designed

1425, . [Manufacture of Synthetic Gasoli -
the Société Courrié-res—Kuhlmaﬁn—Fisel)(;g—s-?[‘lx{ggslc)g
Prc’w_c_ess_._] " Mém. soe, ing. civils France, vol. 90, 1937
g» 700-767. Chem. Abs.; vol. 32, 1938, yi. 9463. =

rol 1 m.® of -the mixture of CO+2 H: a vi

12.0?130 gm, of primary products wa:sf-obt:fil?eg. el'(ll‘hci’g

mn.ture_z of -open-chain paraffing’-and olefins has the

‘composition: - Gaseons products-: (CGyHs, C:Hs, - C/Hy,

C«I{;{s) 8% ; primary gasoline. (boiling point'<200°‘;'

‘ ggeq: gas ol (b.p.>200°) 22%; solid parafins. (m.p.
20°-100°) 10%. ~The primary gasoline can be used
after a simple treatment. The heavier liquid hydro-

by eracking. - The octane index can be rai

" er £ i X e raised by ad-

?’]xli‘xfx?ll;'i ng;h il.lcohol or benzene or addition of ébiét.
ary -gasoline -is -recover - g i ¢

distilation. recovered- from -the gas 0il by

1426. - ' :

day.
1430. “Hmst, L. L.
Gas. Chemistry. of Coal
Cipp. 1846-1868: 0 . . L
. Review. Bibliography of 230 vefs. ... .
: .. See abs. 155, 156, 1677a, 3211, 3212,
1431, HigsT, L. L., DRESSLER, R. G., AND BATCHELRER,
. H. R, Bureau of Mines Completes Gas-Synthesis .-

. - [Heat Removal From Exothers e Cata
Iyst Reactions.] Chaleur et ind., vol, lgrn;;)%sc qx(;;
i?ﬁass; British Chem.’ Abs., 1988, B, p. 1012,
ethods adopted in' MeOH synthesis dnd the produt
o 3 : 8Y1 nd the-produc-
e :g?‘f;e];?'drot{aquns b“t the Fxscher—Tropsc}?‘procress
- 1427, — . [Manufactuie of‘ Synthetic ~Gasoli
27 netu vothetic ~Gésoline -
égéi(:éxi‘:él'ngc Oto“ f:lée I«‘AKsc%ll]er-Tropsch Process~b; th:
~. Courriéres-Eulilmann.]. Rev. .
- France, vol. 1, No. 12, 1938, pp.] 5 e:0 Carbqraxlts
Describes process. The yvield - of hydri n
h SS. 3 ydrocarbo:
a?osxtl; 65% t:heorehcal. The primary products c:nssist
OL 570 gases ; propane, propylene, butane, and butylene;
g(x)% gasoline  distilling below 200" G -22%- gas oil
t;gglmg above 200°; and 10% solid parafins ‘melting
at 20°-100°, . The gasoline fraction is cracked-to raise

.. Deseribes recently completed. gas-synthesis demon- - -
* stration plant at Louisiana, Mo. “The sections of the -
plant are those for oxygen production, coal gasification,".
synthesis-gas purification, hydrocarbon synthesis, and’
“@istillation and product recovery. e

: - Hirrz, H. ‘See abs.2304; 2805, il L
1432. HOCHSTRASSER, J. [Catalstic Synthesis-of Hydro-

- carbons~ by, the: Fischer-Tropsch Process.] Rerv.
. quim; ind;, Buenos Aires, vol. 2, No." 18, 1949, pp. -
..., 10-18, 20; British Chem; Abs, 1950, B, I, p. 48%.

. octane number, with very-high Pb susceptibility. - The

ofls of various origins.
6. has 'built’ a. synthesis -unit of

“tions-of initial constituents fed to reaction chamber,
and shape of reaction chamber on'the type and quantit;
£ the finished product. - Contrasts process’ with the
tgh-pressure Synthol process developed- by the-I. -G..
Farbenindustrie - A:.-G. Discusses use of Fe and’t
ated Co catalysts.- o ST PR
1433, HopcIxs, B. Coal.- . 1. ‘Industrial Darkness. L.
“-Coal Miner Speaks. 'IXL: Fuel Revolution. ‘Fortune,
vol. 35, No. 3, 1047, pp. .85-95, 221-232; No. 4, Pp.
99-105, 238-254.". . - . R
. - Discusses the economy of the coal industry and lays
“Special emphasis on the inefficiency of the methods for
mining, transporting, and consuming it. In attempting
to answer the question, “What shall we'do about it?",

2’ ,000 tons anm:]al capacity.
1428, gmr;::;mingt 1. 0; x> Borh, G, A, Physie
Glemical e 1 Tonen” Gzt o
Abs., vol. 44,1950, . 4759. " 190 P 127-188; Che
oDl of e xospls o xpcson chani

. ﬁ‘g{l}’fﬁ, 1945, l%iAgp., PB 474 ; British Coal Utiliz
0! esearc] sac., Monthly Bull. 10, e
942; TOM Reel 289, o 1011946, sl
-Report of a visit to -the Kaiser Wilhelm Institute;

.+essing of coal and its: consumption is presented. - The
one imperative requirement appears to be -that coal

plants and pilot plants were inyestigated. Flow sheets

"Methénol - Synthesis From Water «
Utilization, vol.. 2, 1945,

.~ -Summary, of effects of temperature, pressure, propor- -

hori-. .
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must be gasified, and it is from

* the mine into a high B. t. u. (600 B. t.

. chemicals, or the Hydrocol

this viewpoint that the
subject matter of this article is developed. Various
developments are discussed: Underground gasifiea-
tion, total gasification by producer gas methods, such
as the Winkler and Lurgi processes, the Bergius proc-
ess of coal hydrogenation, the Fischer-Tropsch cata-
Iytic gas-conversion process, in particular the Ameri-
canized version, the Hydrocol process, and the power-
gas turbine. Only coal hydrogenation and shale oil
are ruled out as being uneconomical compared with
other processes. The most favorable method of coal
beneficiation from an economic standpoint appears to
be total gasification under pressure and oxidation at
u. and above)
gas, supplemented if desired by a phase of the Fischer-
Tropsch reaction to convert part of the CO and H: into
‘2 rich blending gas, thus producing a rich fuel gas
capable of pipeline transportation in direet competi- -
_fion with transported coal or petroleum at the point of.
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. consumption, Alternative methods are presented such - .
by the Pittsburgh Conselidation . « .

ag the method planned
Coal Co. that leads from coal to-gas, gasoline, and
‘process or & modification
thereof adapted to coal instead of matural gas. It is
believed that, given consistent development of the new
technology, consumption of coal yrould rise to an enor-
mous extent.

'Hoexg, J. V. ‘See abs.‘.3262.~ [

* 1234, Hoser, L. J. E. Preparation and Propei-tiés of *

~“m.3 per hr. at 0.60-0.70-RM-per m.3; steam 300 tons per .

pletion. At the end of this reaction,

definite composition, by weight. of carbide, correspond-. | -_' )

“pides are unstable witly ¥espect to C and metal.: For.. " ‘

‘Metal Carbides, With Critical Comment as to Their .

Significance in the Fischer-Tropsch Synthesis. Bu-

reau of Mines Rept. of Investigations 3,770, 1944,
- 39 pp.; Chem. Abs,, vol. 35, 1944, p. 5647.

Probable physical and chemical characteristics of the ~
Fischer-Tropsell (abs, 1026) ‘carbides are. summarized -
tabularly. The kineties of the formation of-carbides of -
Fe, Co, and Ni were studied, and.the results of variou
_authors' were correlated. .3 reactions were isolated

(1) -A rapid reaction proceeding on the surface before

. it has been covered with carbide and reaction products;

(2) a slow.reaction, which may take weeks for com
the catalyst has

ing to Fe:C, Ni,C, and Co:C. .Some Fe,C may be formed.

‘Plant. Valve World, vol. 45, No. 1, 1951, pp. 98-108.." *~ This slow reaction is identified with carbide formation'
plete ) i : (8) if the temperature is-above a charae- © -

in the lattice;
teristie value for each metal, G is formed. ‘It continues
~until the Fe is diluted to 19-of the total Fe-C mass..
The Fe and any metal with'it is distributed through:.
the G in a finely divided state: "Above the critieal tem-
perature mixtures of Fe and C corresponding to almost:

any-composition can be prepared.: The C-forming reac-. :

" tion is .apparently Ist ‘ordeb..’
_Fischer-Tropsch catalysts are more upnstable than the
“ true refractory carbides., As Fe, Co, and. Ni the car-

a1l known Fischer-Tropsch catalysts, the ratio of C--

" “atom radius to metal-atom radius exceeds 0.58. - This

. seems to be a condition neeessary for Fischer-Tropseli
" gctivity. - The carbides are more or less distorted I
. terstitial compounds with the C-inserted into the:inte
_.gtices of the distorted metal:lattice. The C-does not.
‘exist in the ionic form.:. It is:bound to the metal.by
essentially intermetallic bonds. - This may be true o
the surface carbide. ¢
formation in the body of'the’ catalyst will -not pro-.
foundly modify the properties of the catalyst. -Métal-

. " to-metal distances will change. The electrical and mag-

the technology of the modern developments in the proc- .

netic properties will not remain the same. H,, -dis- "

solved in the lattice, probably will-not behave the same,
partly because many of the interstices in the metallic

lattice are filled. The absorption of reagents and.de- -
- “sorption of the products probably are modified. by the, '
carbides. C‘formation,‘ by carrying away active cen-

All the carbides of ' "~

It is inconceivable that carbide ...~
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ters and producing irreducible residues on the catalyst,
would tend to poison it.

1435. - _Introduction to the Carbides of Iron
and Their Physical and Chemical Properties, Bu-
reau of Mines Tech. Paper 718, 1949, pp. 1-15.
Introduction to the main report by 'Pichler and

Merkel, entitled “Chemical and Thermomagnetic Stud-

jes on Iron .Catalysts for the Synthesis of Hydrocar-

bons.” Presents a comprehénsive, annotated literature
review with critical comments on present-day knowl-
-edge concerning Fe carbides, their types, formation,
and properties, with special reference to their appli-
" cation to the carbide theory on the production of hydro-
carbons by the hydrogenation of CO over Fe catalysts.
Special consideration is given to the conditions of for-
mation and the identification of 2 new Fe.C carbides—
the carbides (I) and (II) of Pichler and Merkel, the
~ former having the Curie point at 265° and the latter at
: < 880° identifiable with the hexagonal, close-packed Fe
, carbide of Halle and Herbst. Appendixes A-D present
- the evidence in the formof translations of laboratory
memoranda on the discovery of the Halle and Herbst
- carbide, Recent investigations at the Bureau of Mines
indieate that carbide (I} is identical with the Hiigeg
carbide, - :

Sec abs, 47, 52, 54;. 586, 3297, 3647, "

14386. Horer, L. J.-E., axp Comx, E. M. Studies of

" Ferromagnetic Materials. Consolidated Eng. Corp.
Recordings,: vol: 4, No. 1, March 1950, p. 5= B

Measurement ‘of the magnetic properties of ferro-

‘magnetic_substances is a convenient method for in-

- vestigating ;their composition and chemical reactivity.

. 2 of these properties, the. Curie point dnd thie specific -

- - magnetization, can be determined from:.the thermo-

. magnetic curve, which ‘is obtained by means of the

“magnetic balance.”. Typical thermomagnetie curves are

<" shown. 'The material was a mixture of 2 moditications

" of Fe.C, thée Hiigg carbide (Curie point, 230°), and

- the hexagonal close-packed earbide (Curie point, 350°),

containing about 10-30¢: Hiige carbide as estimated

- from specific magnetizations, “The apparatus is illus-

trated and described. e

1437. . Synthesis of Cementite. Jour, Chem,

Phys, vol. 18; No. 3, 1950, pp. 766-767; Chem, Abs.,,
vol. 44, 1950, p. 6367. .- T T
Describes new- method- for'.synthesizing cementite,.

which overcomes the difficulties of the 'presently known

- burized Fe containing’either or. both:madifications. of
.. - the Fe carbide, Fe.C, the carbides will begin to react
" with the free Fe at a relatively low temperature
- (abotve 260°) and will have reacted completely below -
500° to form well-erystallized cementite, “This reac-
. tion, Fe;C+Fe-Fe;C, thus requires substantially lower
“. - temperatures than dny other known series of reactions
producing cementite uncontaminated-by free C, and .
- .the synthesis is comparatively simple to carry out. The
--operation is described with the aid of a thermomagnetic. -
. graph. IR A .
©..+1488. Thermomagnetic Determination of Hiigg |
.~ Carbide-in Used' Iron’ Fischer-Tropsch -Catalysts.
v Am, Chem, Soc., 117th - Meeting Abs., March-April,
- -, 1950, p. 36-J ; Anal. Chem., vol. 22, 1950, pp. 907-910. -

. “’Being capable of measuring the Curle -points and o

©-* - "magnetic ‘momeénts of ferromagnetic materials, 'the = .

“magnetic balance. is suitable for relatively rapid quali-

. tative and quantitative_determination of the ferro- . -
magnetic phases in used Fe Fischer-Tropsch:catalysts.
Because of the nature of the samples and the method,
special consideration must be given to the magnetic
fleld strength, elastic’effects, remanent force, sampling
technique, shape of sample,”and heating. schedule,
These points are discussed, ‘and it is shown how a
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- chemical analyses, and by means of a few simple equa. *

- the tempering of carbon-martensite.

. carbide (sce abs. 1446) and above 300° C., Fe and

- catalyst model, except that an interinediate reaction
. (formation of Hiigg carbide) is:postulated that has -
. not yet been observed in martensite.: .- " “»‘
"~1440.-HOFER; L:-J: E., axp PEEnLes;- W, C; ‘Preparation

"~ *Carbide.

= CO reacts with finely divided:Co at' 226°-230°:to "

the formula:Co.C (9.8% C). This product reacts com-
- 7 pletely with
.. The carburization of Co at temperatures higher than
- 230° leads to C contents higher-than 9.3%. However,
‘only C up to 9.8% reacts with H. at 240°-250° to

" reports the:results i izati e
. methods. | It is based on the fact that, in partly car- ! 2 of studies on-the carburization of

- Hs withy and Xeray analrses of, the resulting products.

- difficulty hydrogenated Gis in the form of finely, divided:%
-G erystallites. Lattice parameter measurements of a—Co

- gave no evidence of any solid solution of Cin «—Co in

-partly.-carburized ‘Sample. . .

1441,

... Catalysts: 0
. DPP."2497-2500; Chem. Abs,, vol. 42; 1948, p.-1483
-~ Reduction of the Fischer-type and Hall-type Fischer-

- to the hexagonal close-packed « form.- On carburiza
. tion of the reduced catalyst, the Co is converted to the;
" same-carbide previously: reported by the authors (abs.
- 1440). The carburization of a-Co and.p-Co -as ass

: ‘nearly the same rates and results in the same erys
_line carbide. Hydrogenation of the carbide forms

composite thermomagnetic curve may be resolved into
its components when their characteristic magnetic
constants are known. In connection with X-ray ang

tions, the relative abundance of ferromagnetic phases
ean be calculated. This procedure is illustrated for
the.3-component system Fe,C—Fe,0,—a—Fe, and the
significance of the magnetically nondetectable Fe ig
discussed. - .

1439, - Some Reactions in the Iron-Carbon Sys-
tem. Application to the Tempering of Martensite,
Nature, vol. 167, 1951, pp. 977-978. -
Precipitated Fe-Cu-X.0 (100:10:032) -catalyst

was reduced with H; at 220° C. and carburized with CO
at 188° C. to a C:Fe weight ratic of 0.06966.  This

-preparation, consisting of metallic Fe and hexagonal

close-packed Fe carbide, was used as a model for the
thermomagnetic study of the reaction that oceur during

The results indi-

;cate that the 1st tempering reaction: (below: 200° C.)

may be the decomposition of martensite to hexagonal
carbide and metallic Fe. and that the 2d reaction (at
£ 200°-240° C.) is the decomposition of the retained
austenite into. the same products. Between 240° ‘and
300° C., the hexagonal carbide is converted to Hiigg

“Hilgg carbide react.to form cewentite (see abs. 1487).
Above 470° C., the rate of decomposition of Hige car-
bide-into cementite and free Fe becomes appreciable
(sec abs, 586). Thus, the 3 stages of tempering are - ° | .

-essentially confirmed by thé redctions observed in the - ]

and X-Ray- Diffraction Studies of a New. Cobalt
Jour. .Am. Chem. Soc., vol. 9. 1947, pp.
893-899; Chem. Abs.. vol. 41, 1947, p.. 4363. " )

form a produet of the composition corresponding

at 240°-250° to give Co metal and CH..

form-CH,.. Carbon™in 'excess of this amount reacts
with-H: only at temperatures :above 350°, - The paper

Co by CO af various temperatures, and the reaction of
The results indicate that the easily hydrogenated C

produced by -the action of CO.on finely divided Co
metal is combined. with Go'to form a new crystalline

‘tures in the range 243°-208°.

ithin the 1st  hr. 1 ]
i'gake the ‘catalyst: inaccessible to further carbide

.-lines. could be detected”

" onal-e~Co appeared. -

S 1444,
- Aromatic Hydrocarbons.- Anal. Chem,, vol. 23, No. .
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;i the reduced catalyst and hydrogenating the 'mlrbide
1so formed can be repeated apparently indefinitely at
oy w..C Beax, E. H
442, Horer. L. J. E.. PEEntes, W. C,, 4D ~x. E. H.
! X-Ray Diffraction Studies of the Action of Carbon
Monoxide on Cobalt-Thoria-Kieselguhr Catalysts.
1I. Jour. Am. Chem. Soc., vol. 72, 1950. pp. 2698-2701.
Below 285210° CO reacts with finely dg\'ided Co to
form only Co.C, above this temiperature inmert free C
also is formed. The results of a study of the reactions
eccurring above this eritical femperature are presentgd.
Reduced Co-Th-kieselguhr catalysts produced in-.
creasing amounts of free C ang decreasing nm&\:‘x:;zlc:lf
X arburization with CO at increasing Q-
e o th At the higﬁ‘ tg;npera&
es, the maximum amount of carbide is' forme
ar of carburization.. Free C tends to

; : g . i
formation either by poisoning or b._v. mechanical bloe
ing. Carbide inhibits free-G deposition. See-abs. 1441,

* 1443 Horer, L; J.E.. axp PeesLes, W, O.. X-Ray Dif:

“fraction - Studies of the Carburization of a Cobalt—
Thorin-Kieselgulr Fischer—-’l‘ropsch_Camlysf. Am.
Chem. Soc., 111th Meeting Abs., 1047, p. 1-E. )
Catalyst . containing Co-ThO-—kieselgnhr (100:18

:100). was prepared essentially by the method of

. Fiseher and Kocli, redueed with H: at 400°% and then

treated with CO at 210°. The reaction was followe(
gravimetrically in the manner of Bahr and Jessen. -At

v 210° the weight increase owing to carburization stopped

when the ratio C:Co hi the catalyst was nearly the

. same as that in Co.C. -The C deposited at 210° could
.. be rapidly converted to CH, and tracesof higher hydro-
‘ ‘carbons by treatment:with H at 210°%
+ tion analysis showed .that.the ThOQ:

X-ray (liffx'a.cf
‘and kieselguhr’in
so the Co oxXide

the catalyst werg -amorphous. 48 was {

s 'e- reduction. - After reduection,:hiowever, the. Co
e e “of eubie. B-Co;which is the form stable-,
“No trace of any bexagonal «—Co
Gpon .catburization, lines of i !
1 ‘% period is analogous to that found for the decomposi- ‘
" tion of -austenite.” There i no detectable structural: -7~

was'in the form
above about 3G0°.

a new phase appeared, which ,1)1-e\'§0\1§1y have’ begn
identified as owing to a new Co carbide:” After hydro-

X-Ray' Diffractioh Patrerns of Solid"

.. 5,1951, pp. 69C :

- Investigations:into

of interest to the coal-tar, fueél, and other’ industri
.and’ to the field of medicin’e. Ft;r the positive identifi-

cation .of - solid- erystalline " aromatic hydrocarbons

species, C0:C, whose structure is distinet from -either
ca~ or' g~Co.- X-ray diffraction data indicate that the

‘ . X-Ray Diffraction Studiés of the Action
- of “Carbon ‘Monoxide on .Cobalt~Thoria—Kieselguhr
1. Jour, Am. Chem. Soc;, vol. 69, 194

Tropsch catalysts:at 400° leaves the Co in the face-
centered cubic g form, which does not convert readily.s:

ciated with’ kieselguhr, Tho:, and MgO proceeds

(o

X-ray diffraction. analysis is proposed. . X-ray powder "

diffraction- patterns of -59 hydrocarbons have been
obtained using Fetarget radiation. Enough impuri-
ties to lower the melting:point-by as much as 15°.C. do
not appreciably modify the diffraction patterns. The

lated compounds and eveniisomers are unjque and can
adily, be identified. - X -i . =
1445, Horer, L. J. B, CorN; E. M.,

i Phys. and Colloid Chem., vol. 53, 1949, pp, 661-669

Chem, Abs., vol. 43, 1949, 0. 6064. .. ©" ...
- Ina previous'study.of Co catalysts, a new Co carbide
C was prepared and identified, and the rates of

carburized catalyst.’ The rate of isothermal decompo-

gition was studied magnetically and chemically 300°~

, . o187

360°. The Co carbide in the preparation used was
either paramagnetic or very weakly ferromagnetic.
In the range from about 80-25% Co carbide, the de-
composition time curves were linear, and hence the
reaction was of apparent zero order in that range. An
empirical activation energy of 543 keal. per mole
was found for the range of apparent zero order. The de-
tails of 2 magnetic method are described, by means <_>f
which the complete course of a reaction in the solid
state can be followed under: certain conditions.

1446. . Modifications of the Carbide, Fe.C-—
Their. Properties and Identification. Jour. Anu
Chem. Soe., vol 71, 1949, pp. 189-195; Chem. Abs.,
vol. 43, 1949, p. 3699. i
Purpose of this paper is to determine the relationship

between the Fe.C carbides that were reported in thermo-

magnetic studies and those reported in Xray diffrac-
tion studies. - The existence of 2.carbides of Fe with
formula Fe:C and haring Curie points at 247° and 380°

“has been confirmed. A hexagonal close-packed cax--

‘bide of I'e has been prepared. [This carbide has prop-

- - erties similar to .those of the  carbide described by

Halle and Hexbst. The identity 6f the 380° Curie-point
‘carbide of Pichler and Merkel with the hexagonal car-

" bide has been established. The identity of the 247°

il vol. 45, 1951, p 1850 - -

- genation of the carburized catalyst, the ilines of hexag- -.

tie basfe aspects of conl hydro- .
.genation "have led to the.preparation of a'series of .
highly purified solid aromatic hydrocarbons that.are .

(265° according to Pichler and Merkel) Curie-point
earbide with the Hiigz carbide has been established.
The carbides reported by Hofmann and Groll and by
“Tutiya seem to be the hexagonal carbide, - The. hexa-
. gonal earbide decomposes above about 300° to Hiigg.
carbide, which in turn decomposes at about 550° in
- 1hr.to cementite and free C. - - S .
1447, - : Isothermal Decomposition of XNickel
" Carbide.

Jour,: Phys. and Colloid Chein., vol. 54, -

No." 8, November 1930, pp. 1161-1169; Chem.)'.-\bs,,‘

Thermal stability of NiC was studied

An
This .-

ized ‘and on-an alihost fully c¢arburized sample.
~induction ' period precedes- the & ition

change in the earbide during the induction period. The
. -carbide decomposed into free metal and free C without

‘jntermediate formation of 4 lower carbide. . Shortep-
- -ing the induction period by temporary overheating did.
not” affect” the zero-order rate: of the decomposition,

pletely suppressed. In that case, the zero-order rate
*‘was' approximately. doubled. In. the. range T0-10%6 .
Ni:C,:the decomposition rate was constant; hence, the.

- reaction was of apparent zerc order in that range.

patterns are very characteristic; those of closely re- -

AND PEEBLES, \T(’} C.. ™
< Isothermal Decomposition of the Carbide in a Car-
burized- Cobalt Fischer-Tropsch Catalyst. Jour.

formation- and of hydrogenation of this carbide in the -
stindard Co-ThO-—kiéselguhr Fischeg—'l‘ropsch cata-.
Iyst were observed. A study now is made of the

thermal stability. of this Co .carbide as it occurs in a D oA saore than 2 or 3 g, of Mauid bydrocarbons -

duction periods and quasi-zero-order

. -almost fully carburized carbide. - e :
. - “Horer, L, J. B., PEERLES, ‘W, C.,-AND BEAN, E. H.

X-Ray Diffraction Studies of: the Action: of-Carbon. -

-, IL - See abs. 1442. .

Monoxide on . Cobalt-Thoria-Kieselguhr ~ Catalysts. .
" 1448, HOFER,: L. J. -E.,"Pz-:zﬁ;,ﬁs,-,w." Q. ‘Axp DreTeR,:

- TUnreduced Ferric-Oxide Fischer—Tropsch. Catalysts:
- Jour. Am, Chem. Soc., vol.:68,' 1946, pp.:1953-}19av6
- ‘Chem. Abs., vol.-41, 1947, p.-644, - I

.. Catalysts prepared by precipitation with. K:CO: or

o from a solution of 'a ferric salt are inactive in ::
h goe%‘ischér—’.l!rdpsch'synthesis -if the original solution . " -
‘contains chloride anion and are active if the original -
solution contains: nitrate jon only. .This difference in- -
activity is an extremely marked one. The catalysts

“precipitated in the presence of chloride ion in no case

per m." of synthesis gas,

: magnetically
C.and by X-ray. diffraction.320°-355° on a fully carbur-: .

W. E. . Magnetic and X-Ray-Diffraction -Studies-of;

xeépt” when -the normal. induction period was com- ;.

Empirical-activation energies -were found for the in- -~
) range of decom- .
.. ~position of both'the fully carburized:carbidé and the

while catalysts precipitated in. N
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the presence of nitrate ion, in some cases, gave yields
as high as 70 gm. per m.* X-ray diffraction patterns
showed that all the catalysts contained identifiable
erystalline constituents. In the case of active cata-
lysts, this was a—Fe;0: (I), «—FeOOH (II), or both.
In the case of the.inactive catalysts, there was one
exception, S-FeOOH (III). The magnetic suseeptibil-
ity of the active catalysts was higher (100-300X10~*)
than that of either (I) (25 x 10-°), (II) (42 x 10-),
(II1) (40 = 10-%). 'The magnetic susceptibilities of
the inactive catalysts were quite close to the expected
40 x 10-% "It should be rewembered that both (II)
and (IIT) decompose to (I) below 200° so that the
inactivity accompanying the presence of (III) in raw

~ catalysts is not due to the (III) itself, but to some
characteristic that it transmits to the ultimate catalyst.
This hypothesis is supported by a subsequent investi-
gation of the imactive, chloride-precipitated catalyst,
which contained no (III). Repetition of the procedure .
leading to this catalyst showed that it was formed
from (III) as an. intermediate and, hence, had the
undesirable poisoning characteristic owing to- (III),
That the chloride ion is mot directly responsible for
the poisoning action is shown by the fact that good
active catalysts can be made starting with FeCl;, in
which case no (III) can. be formed. Catalysts pre-.
pared by precipitation of hot FeCls with K:CO; contain -
£-Fe,0:-H.0 when freshly precipitated, and they are
inactive as Fischer-Tropsch catalysts whether or nat

- they contain §-Fe:0:H.Q after.washing and drying. -
Catalysts prepared by precipitation of Fe(NO:)) solu-
tions with E,CO; or KOH contain «—Fe.0; and in some
cases a-Fe;0;-H.O and- are active .in the Fischer- .
Tropsch synthesis. The magnetic susceptibility of ac-
tive raw Fe:0s catalysts was considerably greater than -
that of any Fe.0s-or Fe.O; hydrate, which would .be ..
identified in the diffraction paftern of.the .catalysts.
The magnetic susceptibility of those catalysts contain: -
ing g-Fe:0:-H:0 was veéry much lower than:that of " .
the active catalysts and did not greatly exceed that of
B-Fe,0:-H.0. Several . suggestions. ‘are proposed ‘to:
account for the deactivation of the catalyst. = ..
1449, Horkr, L. J. B, PEEBLES, W. C., AxXD GTEST. P. G.
- Preparing BExtruded Specimens for X-Ray Diffrac-
tion Analysis. ~Anal. Chem,, vol. 22, No. 9, 1930, pp.
1218-1219. S ’ o
Details of the equipment and the method. .- - -
1449a, Horer; L. J. E., ANDERSON, R. B., PEEBLES, W..C.,
.AND STEIN, K. Chloride Poisoning of Iron-Copper

. 7. Wischer-Tropsch Catalysts. Jour, Phys, and Colloid -

* -Chem.,vol. 53, 1951, pp; 1,201-1,206 ; Chem. Abs., vol."

X these circumstances cyclic processes involving the
dex-thesis and decomposition of formates nmyml
adapted to the preparation of MeOH and HCHO. e
best catalysts for the preparation of aldehyde twere
found to be ZnO or ThO: deposited onb as\;:tos.car

. HorMANN, U. . [Deposition of Carbon From -
14g§n1%10noxidé and Benzine in the Presence of Iron.

1] Ber. deut. chem. Gesell., vol. 61, B, 1928, yp.

11801195 ; Chem. Abs., vol. 22, 192S,cp. 4?.8:).1 L

inuation of the study of black C crystais. n
prg‘?ixéo%s work on thermal decompositions - of hydro-
carbons, temperatures under 700° could not be Oem‘-:

ployed... With an Fe catalyst C sep:grateso from Cf a

400°=700°, and from benzine at 700 -900°. The %;u

or previous bistory of the Feis ‘yxthout inﬂl{ence: be

C samples so. obtained were _(hstinclgly cr__\stalhne v

- X-ray analysis, the grain size increasing with }empera&

ture of deposition. Numerous density, chemical, fz'mt

. getivity tests also depend on temperature. The ac_

.. that erystals of C can be obtained at so low 2 t%npegéxh
© tureindicates formations of a carbide with the Fe \7(‘)'11

subsequent decomposition. _'J.‘he formation of e '_tg

"~ - npot proved by X-ray analysis. I_Howev_er, at 400° wil
“'CO and at:700° with benzine diffraction lines nl?lx))%'lr

tor an unknown substance, which is called X-carbide,

‘richer in O than Fe.C. .

1456. - . . [Deposition of - Carbon. From Carbon
Monoxide or Benzine in the Presence of Iron. II‘.
Crystalline Carbon With High Adsorptive Po;vesl?;]
Bor. deut. chem. Gesell, vol. 61, B, 1928, pp. 2183—
2194 ; Chemn. Abs., vol. 23,1929, p. 51 . :

FeO/Fe:log Kwrx=+(949/7)—1140; Fe,0./Fe:log
Kopr=+(261/T)—0.325. Tor the system Fe-O-H over
the same solid phases the equations are log
Kpw=—(3237/T)+3.509; log Kpw=—(834/T)+-
0.636; log Kpw=— (1482/T)+1.411. Kpw and Epx
represent the constants of the homogeneous dissociation
equilibrium of water vapor and COi respectively.
From the discussion of the heterogeneons eguilibrium
of CO. and H.0 over Fe and its oxides from the stand-
point of the phase rule Hofmann concludes that a true
chiemical equilibrium does not obtain in a blast furnace.
1452, . [Reduction Mechanism of Iron Oxides in
a Gas Stream. II.) Ztschr, angew, Chem.; vol, 38,
1925, pp. 715-721; Chem. Abs., vol. 19, 1925, p. 3197,
Blast-furnace process is imitated in a simplified man-
ner, using pure H: gas and various Fe:0; and Fe0,
preparations. The reaction products are analrzed, and
the results are given in curves of H. adsorption in rela-
tion to time and reduction in relation to temperature.
Equilibrinm reactions indicate only the tendency of the
reaction, because the result is determined by the surface
conditions. Fe,0s shows 100% reduction at 530° and
1,000°; with minima at 7350° (a).and 925° (b). Gran-
ules of 0.05-0.02 mm. diameter are best.' Fe;0, exhibits -
the same character, but is harder to reduce (ferric
ferrate). . FeQ was not found below 564°. Fe:0,.
forms only in slow processes.. The reduction. minima
are explained (a) by adhesion and (b) by the g-y
fransformation. ‘They ¢an be suppressed by addition
of Mg0. Acid admixtures (SiO:) do the same but form -
irredueible slag above 700°, . Lo R
1453, HoFyMAXY, K. A.. AND Grorr, H, [Production of
. Ammonia and Hrdrdcarbons From Lignite Coke by. ..
the Action of Steam at 500°.1" Ztsehr, angew, Chem,, .
_yol. 40,1927, pp. 282-287; Chem. Abs,, vol. 21, 1927,

... b. 1880 T i
*-“Although-at 900° C+4-H.0=CO+H:, and at lower tem- ... |
peratures the reaction C+2H.0=C0,42H. is favored,
-at 500° both reactions are too- slow to be of technical .-

- importance,” By the use of catalysts, iowever, reactions
involving the addition of H. (obtained. either from the
above reactions or added as such) to the primary far
and to the N: present are accelerated. Thus Fe induces

" the transformation of 15% H. into CH,, Ni, 30%, and

- Mn, 45%. With Mn and Co oxides together, still higher
vields are obtained. It is assumed that metallie car-

- bides, finely divided and rich in-C, are formed, and -
;that the He reacts with them to form tlie-hydrocarbons.
Esperiments are described showing the methods used
.for activating the C; the effects of H: on low tempera-
ture lignite coke at 500°, with; the production’ of large
yields of hydrocarbons and NHs; and the influence of.

" eatalysts, such as the oxides of Fe, Ni, Mn, and Mn-Co..

1454, HoFMANK, K. A, a¥p ScEmstep, H. [I. Reduct
. _bllity-of Formie Acid, ~-II Preparation 6f Formalde:

tained from CO or benzine by the method pre- )
viglsoll::' described - or precipjtnteq in the presenc?‘%f
- Fe(CO)s, ‘althongh “crystalline, is. [u::h].v: adsorp ‘es:'
The adsorptive power cannot be attnbuted‘ to the pﬁ S
-ence-of amorphous.C. It is due to a very loose, crysta
71 1457) HoFMANY, U, .Axp Grour, E. [S€
© T oarbon From Carbon Monoxide in Iron. [
: gl?t?gn ‘of Iron Oxides and Tron Carbides in thle
* . Qolid Phase.] Ztschr. anorg. u. allgem., '()Jhem., vol.,
191, 1930, pp: 414428 ;-Chem. Abs, ¥ol. 24,1930, 1.
Otree C b d " Fe, prepared from
- was passed over pure Fe, prepa
Fe%é%?? Cghe sol?d phase was examined with X-rays
by the method of Debye-Scherrer.
and Fe;0. were-found with little Fe and
2. 650°, graphite and FeO and smail qu:mtxties . i
450°-650°, . graphite and FeO and small. quantites. Ot
¥e,C, Fe and Fe:Qs; above 635°, Fe, C and Fe0 bteld
" Do FeO or Fe:O¢ - At 320° and:275°, CO was pass 4
“ ‘over.pure Fe:0s. *X-ray examindtion shoyved‘Fefo‘ and -
Fe;C in the solid phase, Unknown lines were ‘attrib-
uted to a C-rich carbide, Fe:G,,V ) ¢
higher temperature. . Benzine -vapors passed ove1‘, 3‘
at 700°, togéther with O-free N:, gave .G, -Fe, ‘an
cementite in the .solid. phase: "'.l‘h.e results are dxs_—
cussed with reference to the phase diagram of Schenck,

and FesC; 450°—-

46, 1952, p. 233. S o L
‘- Qatalysts prepared from-ferrous, ferric, and -cuprie

** ion $olutions are active only when they contain sizable.’
amounts of Fe*t. - The g-Fe:0s-H:0 catalysts contain up™ - |

. -to 0.92% Cl, the poisoning effect of which accounts for -

. the inactivity of this catalyst, Activity is not affected
by the presence ‘of Cu. LS S SR PE S
i HorFamar, D. S. :See abs, 2810, -

. ... 'HOFFMAN, H, M. -See¢ abs. 2574, . ..
1450, HorFmaNN, B, [Oil Syntheses.] Osterr, Chemi--,
Ztg., vol. 32, 1929, pp. 210-212; Petrol. Ztschr., vol.
26, 1930, pp.. 283-284; Chem. Zentralb., 11930, I, p.
561;-Chem.:Abs,, vol.-24, 1930, p, 2868, ~ -~ .. -

““hyde .and ' Methyl Alcohol From Formates.] . Ber
. _deut. chem, "Gesell., :vol. .51, 1918, pp. "1389-1398,
. 1398-1418; Chem. Abs., vol. 13, 1919; pp.:720-723.
" - It was-found that the initial decomposition tempera-
ture of metallic formates increases regularly with an
. increase-in -the basic-properties of: the metal; f0
-/ example, formate of Cu, 170°; 0f Pb; 195° ; of Ni, 210°

of Ca, 835°; ete. . At different temperaturés-above the

" initial decomposition temperature, a given formate may
»decompose in any of several ways; the formate of Li’
at temperatures 400°-500° may yield MeOH, acetone, .

‘HCOOH, CO: and H:0; of Mg above 340° MeOH,
‘acetone,. and HCHO; -of Cu_and Ni, MeOH; of Z0n
~HCHO and MeOH: of Sn, HCHO but no MeOH; 0
Al, neither HCHO nor MeOH. 'These facts may be
- applied to the transformation of HCOOH in-the vapor ;
--phase in the presence ‘of chemically: unchanged cata- 3%

Iysts if the catalyst and temperature are so chosen a8
‘to allow.for the possibility of formate formation. Un-

) unsuccesstul: » c
gg:;?, ‘:ﬁg oceurs:in carbonizatiqn above 575°. - The
£0-~CO; analyses dbtained at 700°
but only-cementite and o Fe were
phase.
N,; but-since the mass is in

found in the solid

o

~Lecture. L .

) HormANN, H. See abs. 3374, . Lo
‘1451, HormaNN, K. [Heterogeneous Water Vapor and
. Carbon Dioxide Dissociation Egquilibria® Qver Iron
. and Its‘Oxides. I.J Ztschr. Elektrochem., vol. 31,
--11925, pp. 172-17; Chem. Abs,, ¥ol..19, 1925, p. 2293, .
-~ From data.contained in the literature derived equa-
“tions for the heterogeneous equilibrium of the system'
’Fe—\Or-Cuolver Fg;O./EgO.: log Heprr=(—1645/T) +4-1.935;

. HoFsANK, U. See abs.1856. . .o ot
Horyanyk; U., Axp Grory, E. n_-of
-Carbon From Carbon Monoxide in Iron. IIL Rorma-
"+ tion ‘of Iron Oxides and
“ Phase. See abs. 1457.

LITERATURE ABSTRACTS

. frames 6,603-6.615, B 70,218; TOM Reel 206.

. i ¢ faces~ - - -
. line strueture, presenting an enormous Sur ’ :

et N [Separation of .
1 IIL.For-. v

* Up to450°, graphite; -
of FelCt

.+ In-a modified process, gas'is washed with relatively

which is unstable at: _

. 3054, - Attempts to detect oxoaustenite in the soli
kgt o ‘Acording to Schenck (abs. .

dre within this field -,
tfereas cooled both in H;0 and in Liquid
o the form .of a ﬁne‘powdgr_;
i i t:be
- because of the separation’ of C c9ohng may not'be,
rapid enough to.prevent decomposition of oxoapstemte. )
k Séparation R ;of .

Tron Carbides in:the Solid. ..

1458, HoHENADEL, H. P I’roaucts_l‘-rom Sznthesis o
Petroleum and Natural Gas. Oil Weekly, gol. 120,
No. 12, 1946, pp. 27-28; Min. and Met., vol 26, 1935,
pp. 576-578; Chem. Abs,, vol. 40, 1946, p- ’2964.

Brief review. ob toms on - the

459. HOkAaNsoN, H. [Some servations h

¥ g?otor—Fuel Supply.] Tek. Tid. Uppl D. Meka::;r,
Skeppsbyggnadskonst Flygtek. Autgmobxl Moto'g—s‘i.:
vol. 70, No. 38, 1940, pp. 74-76; No. 42, pp. 7 H
No. 46, pp. 8589 ; No. 51, pp- 95-100. cacl from pe

cture on the production of motor fuel Lr -
trgi(eemg and coal b_g high- and low-temperature garbon-
jzation, hydrogenation, and gasification, as well as
from gases by the Tischer—Tropsch process.

1460. Horapa¥, W. M., ALBRIGAT, R. E_., UredogN, T. E,
AND STEFFENS, L. R. Fuels—Their Presemi ang
Future Utilization. Oil Gas Jour., vol. 48, I\Yo, 27,
1949, pp. 217-804 ; Petrol. Processing, vol. 4, No, 11,
1949, pp. 1233-1244. o . .
Trends in-energy consumption; utilization devq]op-

ments; future availability of fuels are discussed in a

paper presented at the annual.American Petrolenm.::.

Institute meeting, November 1949. Pr_esents potential.

and practical possibilities for converting natm'nllrgas;

coal, and oil’shale into liquid fuels. | Exhaustlon.qf
petroleum supplies is too remote to warrant active
development of the above additional sources of hqm.d

‘fuels at present. Of the 3 sources, shale oil appears

" to offer the best prospects. PR N

" Houpex, J. H. Scc abs. 3306.
¢ 'HOLLIMAXN, W. C. " Sec abs. 3220. L

" 1461.. HoLLiNg, -— [Comparison of ~the Cafalytic

Cracking .of Gas Oil ¥yom fthe Fischer-Tropsch
" Synthesis and From Naphthal FIAT Reel K-20. -

Tests have proved that; in eatalytie eracking of gas:
‘oil from the Fischer synthesis, aviation fuels cannot -
be obtained as in.the cracking. of gas oil from naphtha

under approximately the same conditions.. The output._ .
of gasoline is smaller also when Fischer gas -ofl g

“used.. 3 tables and 5 diagrams. L

. 1462. Horrines, H. Removal of; Sulfur Comppund__s; .
“From Gas. Inst. Gas Eng., Pub., No. 175/64,_19§ Tie
_pp. 4-7, 51-64 ; Gas Jour,, vol. 220, 1937, pp. 4’53—:&46.
479485, 667; Gas World, vol. 107, 1937, pp. 3:9:333.
C.471-476,°563.  Chem. -Abs.; vol. 32, 1988, p, 6437, -
-In recent years, large-scale removal of $ from gas

¢ has depended upon removal of benzene.. T'he_actwe‘ ,C_
" process removes about 75%: of total S compoqnds. "lhej
- normal oil washing removes only about 4 this amount:

-large volumes. of oil to remove CS.. f,'Jz‘he oil is Te~
" generated by treatment with K.CO;solution to remove-
CO. followed by alcoholic caustic soda. The KCOs is
regenerated by ‘heat, © The reaction -with ' aleoholie -
' canstic soda forms Na xanthate; CS:'and MeOH are-
_..-recovered by acidification and distillation. This. proc=
ess does not remove any substantial amount of benzene .-
“ as- wash oil becomes. saturated. with hydrocarbons. -
" A catalytic process (abs; 1258) seems best." ' =
1463, - . Wintershall' A—G., Liitzkendorf.. GIOST
~. Rept. XXXII-90, 1945, 37 pp. ; PB 2,233; Bareau:of: .
- ¥“/Mines- Inf. Circ. 7369, 1946, 21 pp.; TOM ‘I{ee1;197. .
* Report deals with the Schmalfeldt gasification plant
for making synthesis gas; the Fischer—Tropsch plant. .
the hydrogenation plant, and the catalyst factory and "
jncludes a report on lubricating oil from Hanover and .
“Austrian crude.  The. Schmalfeldt gasification process
.. consists of gasification of brown coal in the entrained-
“‘state by hot' (1,000°) recycled’ synthesis gas. -The
-plant was intended to supply synthesis ‘'gas for the
Fischer—Tropsch plant, but later & hydrogenation plant -
. was added and the gqs‘requirementvincrevasgd. The

-
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original designed output
in series) was 20,000 m.
30,000 m? by the use
was 45 see. at 30,000 m.? of ga
20,000 m.* In addition to 4
5 ‘producer units, each ma
gas per br. The gasification time
ducer gas also was made by
brown-coal dust, but without r
0f O A mixture of gases was
tion units (for each unit 24,000
3,000~4,000 m.? of rest gas fr
plant and 21,000-20,000 m?
composition of the synthesis
was, respectively: CO, 25 and 28%:
CO;, 18 and 10%. CH,, 3
The H. for the hrdroge
Wintershall generators.,

is given ag 2,70 pf. per m;
The Fischer-Tropsch bl
chambers, generally wor
conversion of about $0%.
were. 130 gm. per m.% of &
catalyst every 1.5-2 mo. Total
about 30.000 tons. The catalvst
10; ThO.. 5: with 1.7-2,
was made and regener:
tory. Gives details of the metho
of the plant, which hydrogena
the lubricating “oil -plant,

costs, broken down for the v

1464,

Reviews the literature ¢n the
with steam-and-Q,-under

- plant and its operation in detail.’
In general, it was found ‘that-lean,
gasified under pressure satisfac
-coals usually required Pretre:
- -eaking properties, ‘The propor
gasification - increased ywith
decreases with increasing
tion at 20 atm. it.is p
calorific yalue of 5,000 keal. per 1
tice the theoretieal “value is not. obtai
the-more reactive. the fuel gasified, t
~the gas approach. the ideal, 1

- "and costs.are. tabulated. D
" A.-G. Sachsische Werke at B¢
the -experiment to produce
©-coalin less detail.: -~ .-
'1465. Horrixes, H.. Axp
.- Adsorption of Hrdrogen,
834; Cher. Abs., vol. 26, 19382, p. 4224,

;. Adsorption of hydroearbons- g
= :(up.to 450°) takes place with
oxide so far investigated (Cr,
.Ca; Zr, Mg, Sn, Co, Al, Mn, and W)
., extent of adsorption yary
‘- and- are alSo considerably i

-of Impurities. ! e
1466, HoLrixgs, H. axp K1xg, J.
© fiir Wirnmetechnik, Lurgi Hau
-+, "6rand 7. High-Pressure .Gasifi

- XXXII-91, 1945, pp. 6-7,11; P

.3 plants are gasifying
sure: Zittau, Bohlen and
‘ductive capacities of 150

‘production of synthesis
“zio plant had been:insta
2 of O; per m? of gas.

per gasifier unit (2

ant consisted o;

. Latgi High-Pre.
J our., vol: 248, 1946, pp. 889, 890. 895-897,
—%En} ‘Rept.» 521, 1945, 75 pp., PB.32
227, " A TN

GRIEFITH, R."H. .Ac

generators

This was increased to
The gasification period
S per lir. and 6.0 sec. at
gasifler units, there were
000-33,000 m.? of
was 11 sec,
gasification of entrained
ecyeling of gas or the uge
used to heat the gasifica-
m.? per hr., consisting of
om the Fischer-Tropsch
of producer gas).
and without Q.
H;, 50 and 56%;
.5 and 3%, N, 8.5 and 8%,
nation plant eame from the
of raw water gas
He, 7.80 pf, per m.?
f 144 catdlyst
Stages with a I-srage
In 1940 and 1941 yields
is gas by changing the
annual production was
(Co, 100 parts; MgO.
.3 1b. of kieselguhr per 1b,
adjacent catdalyst fac-.
d and of the operation
ted fhe residues from
A table showing capital
arious plants, is presented.
ssure Gasifieation.

of Co)

899: BIOS.
,5‘73;‘ TOM Reel -

gasifieation” of conl
d describes the
:Gives flowsheets:
hard ¢oal could ‘be
torily, while gas-fianie
atment to. reduce the
tion of CH, formed on
‘increasing ‘pressure. and
temperature. By zasifiea-
to produce a gas with..
In actual prag-.
ned. “However, -
he neaver does Iy
Operating data, analyses .. . 'R
peration of the”
etail, and-covers -
.s¥nthesis gas from lard

tivated
vol. 129, 1932,

t high' temperatures -
every metal or-metallic.
Cu, Mo, Zn, Cd,
<" The velocity and
greatly .in different. cases
nfluenced’ by the presence

G. Lurgi Gesselschaft
t-am-Main, -
OS Rept, . .
PB 4,358,
der high pres--
2 having
and 100 million cu, ft, per
ss had been investigated
gas from bituminous coal, but
lled. :. The process uses 0.5-0.2
The purity of the O: utilized

' 2; 810, 30, .It'is insinuated that the double—tu_ime,'

¢ 1487, HoLuxes; H., Horrox,

. Chem Abs, RE .
-~ - Critical examination of the-working results of ‘the-.
' plants of the Lurgi Co. in Germany. The fuel is-dried

»“The latter leave at a temperature 300°-600° and-a 3

" -through the generator,

-‘operation . are described.-at ‘sore “léngth. “Tt-had ‘a

" per-mi%; including  capital char; )
- onsumption for gas manufacture including 0. produ

. c0sts of fuel at 6.50 RM per ton, H.O at 6 pE. per m),
 maintenance cost at 0.4'Df. per m?, and O at 2.9 pf.
- deducting a byproduct credit of 1.4 pf. per m.’, the net!

unit was originally

) * ILITERATURE
depequ upon the reactivity of the fuel, the higher the
reactivity the lower the purity. Zittay had used 0.
of 72-75% purity. The maximum size of the generator

‘Wiirmetechnik m. b. H. to study detoxification of town
gas but was later turned over to the production of
s - hydrocarbons at 18 atm. pressure, 250° and with a
at present is 25 m. An Fe, 100; Cu, 10; ALO,, 9; precipitated Fe catalyst.” The unit never operated
kieselguhr 120 catalyst made by Lurgi Gesellschaft ig satisfactorily and made only a few short runs, The
used at a temperature 70° higher than in the Fischer vield of liquid and solid product was only 40 gm.
ggo%es%p;[‘hei total cosg of producing O, in the standarq i)er m.? i L ’

inde- Dlant js estimated at 22-2.5 pf. per ¥ m3? o ., HorroN, G. U., NewMaN, L. L.
fo¢ plants producing 1,000-2.000 3 m.* per hr., of which léglséxxggr‘n\l?.es.i.,}l i e B Siichsische
40% is for depreciation, 40% for power, and 20% for YWerke, Bihlen Germany.  CIOS Rept. XXX-18,
w;afssdomah}tenance, and chemicals. TFor large units 1943, 12 b, PB 977 ; TOM Reel 197. B
Og o200 1. per hr. the cost would be 1.5 pt., of which Deals with the low-temperature carbonization plant,

0.4 pf. would be for depreciation. 1 i
" the Lurgi high-pressure gasification plant, and the
1487, - Lurgi Gesellschafr flir - Wiirmetechnik, experimentalPhigh-p!'es,snre Fischer-Tropsch .plant, -

Lurgi Haus Frankfurt-awm-Main, - 6, - Lurgi and T > N parapl bt
i .y P = The earbonizing plant is the standard Lurei Spulgas’
gischer-Tropseh. CIOS Rept. XXXII-a1, 1945, pp. design. Tts primary object was to produce tar for

811, PB 1,792 and PB 4,328; TOM Reel 197, bydrogenation in the adjoining Brabag I plant. The
Because of outstanding developiments in the Fischer _L‘urgi high-pressure ‘gasification is comparable to that
.process, Lurgi had. been granted full rights by Ruhr- from low-femperature carbonization. -The fuel must
chemie A-G. for constructing F ischer-Tropseh plants, not eake during carbonization. 'The earbonizeq fuel
with interchange of technical information. Although passes down into the combustion zone in the base of
it is conceded that hydrogenation is more suitable for the generator where it reacts with steam and O.. As .
- the produetion - of high-octané fuel, nevertheless, be- the gases. ascend througk -the fuel in the. combustion .
cause of its letter applicability to the .treatment of ‘zone, it is cooled and reactions leading to the formation
high-ash coals and the production of wax and other of GH, occur.  Amnalyses of the gas range-10-249 CH,.
produets, the Fiseher-Tropsch. process is of ‘consider- All solid, noncaking fuels are suitable for pressure
able potential importance from the chemieal point' of ‘gasification; such-as brown coal or lean hard -coal.
view. Operation under medium Dbressure enables the Artificial aging can be used to reduce the caking prop-
quality of the product to be rather closely controlled, - erties of coals which are unsuitable without treatment.
Some tabulated data are given on the yields of products- - ’
obtained at' 7-10" atm., 190° with a 'Co eatalyst
- and at 20 atm., 230° and 275° with two Fe catalysts in
_3. 2, and 1 Stages. respectively. -Yi . g
CO:"H, ratio- wrter gas w 160, 170, and 185 gm
respectively. ' The e catalvst developed by Lurgi is
stated to work -at- 218°-230°, 10 atm;,“and "H.: CO’
ratio =2,"a 24 stage of ‘conversion being neces Y. .
- It has the composition’ Fe, 100: Ca, 25 AL0,,’ 95 K.0

- VAUGHEN, W, E.. Oso Process: FIAT “Final 'VR_ept.
- 71000, 76 pp, PB 81,383, - o T
- - Historieal development of the Oxo process is outlined,

Leuna -and ‘the -Rubrchiemie A.-G. at -Oberhdusen-
.Holten .discussed. - The"-10,000 . ton-per-day plant at

development at Ruhrchemie A.-G. considered in this’
" " report covers: Production of Oxo olefins by cracking of
wax ; conversion-of 0x0 aleohol to soaps by fusion with

medium-pressure. oven is not very satisfactory, with
operation at 20 atm, pressure. Its-temperature ‘limit
1s230°. The average cost per kg. of produet is given as
" 24 pf, The .average price of all Droducts ‘is 45 -pf.
Capital cost is set at S00-900 R per.yr. per -ton of
liquid produets. A recent plant was quoted at 600 RM.
G.<U., AND' SPrvey, B,
ation, Gas Jour., vol.
S9, 89 5-897, 899" BIOS Final §
ept..521, 1945,-56 pp.: TOM Reel 227; PB 382,578;
, vol. 41, 1947, p. 847, . ECION

" . Canizzaro reaction’; the manufacture of highly branched
* alcohols by alodol condensation of the lower aldehydes
and- the- production and oxonation of olefins .in the

- Cw:range for use in cosmetics; emulsifiers, "ete. - The -

. 'main contribution of Leuna ‘to the Oxo problem was
the "development of: the original” Ruhrchemie A .-G.

. Process to'a continuous operation.. Also described is the
modification of Dr. Reppe at ‘Ludwigshafen 'in’ which-
the hydrogenation i§ carried out over a fixed catalyst:
“bed consisting of Cu chromite instead of Co with Co

in the top-of the'generator by the hot gases in exit.

Ruhrchemie A-G.' A commercial development of the’
Drocess under construction at the end of the war- was
the Bombrini plant in Italy for “the manufacture of
“Bropionaldehyde by the oXonation‘'of C;H,.® Some dis- }
-cussion ‘is-made of ‘the possible mechanisni of:the pro-
cess but ivithout conclusion. A-bibliography of refer-.

pressure of about 20 atm. - The dried fuel passes down
t 2 and js. carbonized by contact
- With' the hot gases. The. yield. of tar plant and its

,000 . m7- of. town gas per yr..and 3
-coal Jumps and broken briquets as ences to TOM reels is appended. .. )
i ‘atta.cﬂp%d. Th‘%f0= epnsumpﬁp!ll is - HoLMEs, J. i Scc abs, 2284, " .. o :
burified gas; steam’ consumption, "-1470. Hovrmzs, I. axp Esuerr, P, H,. - Mteration’ of
19 kw_hrowii»?nsglypn(&ntlfon Pm;‘g“"f. -the Size and Distiibution of “Pores in' Charcoals,
ol ol 4 . o The,costy 22 D ..Jour, Phys. and Colloid Chem,, vol. 51, 1947, pp.
ges. The total power: £/1276-1307;. Chem. Abs, vol. 42, 1848, p, 1102. /-

- Pore-size and surface-area .alterations produced in

4 gas-mask charcoals by various combinations of steam- -

ton is 0.22 kw.-br. per ¥ m.? of purified gas. Baged on &

power. at L1 pf. per kw.-br., labor at 0.4 pf. per m. Dating with NiO, CuO, Mo,0;, Na:COs, Te:0s, or Cr,0; .|

~Were studied, '-Adsorption isotherms for N, At ~=195° " -
Were used to.judge the changes in pore-size distribution
“d4nd surface area. :+The.samples .included 2. charcoals

per ‘m.% the total cost of gas is 8.8 pf. per m,* After

‘cost 18 24 pf. per m* The Fischer-Tropsch pilot-plant |
installed by Lurgi Gesellschaft

Shell .charcoal, :and 1 made from conl by a combina-

" planes, costs of hydrogenation process- 200,000 ton-per-.

~hydrogenation; and related processes: (V1I) Fischer-
" Tropsch syntheésis—Michael gas-recycle fixed-bed cata-
“lyst and. the foam processes ;- (VII1) . miscellaneous |

©.'1469.- Horar, AL M., NaGEL,-R.H., Rercxr, B. H., AXD ...

- (XI) ‘Wickel pressure vessels R (XII)'de\'elopment ofi’,,
lxigh-p;'gssure* vessels; (XXII) H-resistant steels.,

-and. the' work "of the I. G, Farbenindustrie 4.-G.. at

Holten is the only commercial plant in existence,_and o
it was meéver in actual ‘operation. - The-more 'recent

- for CO conversion: (1) Compression of the gases for ' -
caustic; ‘conversion of Oxd aldehydes ‘to.soap by.'the... - 1 :
o--'source is greater when H: or.NH;—synthesis gas is the -
- required product than when' synthesis -gas for MeOH" -
" -or Fischer-Tropsch 1§ being made.” (2).The equilibrium. -

© of the reaction CO--H.0==CO0:+H. is unaffected, the. -
' volume of gas that can be treated is simply increased:;.
-and no change in- reaction temperature or catalyst -

. corrosion owing to an increased concentration of dis-
carbonyl as the. active. ingredient as at Leuna and s 11 !
nie " batted by using a 17% Cr steel where contact with th
-"liquid water is made. A déscription of the plant with' :
. Qiagrams is given, A Dressure of 12-30 atm. is used:. -

" With a catalyst, volume of 10:m2, a 25-30 atm, pressur:

" compared with- only 38,000 m.* at atmospleric pressure:.

. reduction in capital cost per‘m.’ of synthesis gas prods;

_-duction“of 100,000 m.? per hr,, 5 Dpressure units with a

"- instdlled as againist 11 atm, Vnits with 4 total capacity..-

ing, hydrogenation, ' oxidizing, sintering, or. impreg-. -
- corrosion troubles have been severe, and ‘the life of the.

21478, ~ - @. Farbenindustrie A-G. Works &it’

made by-the .ZnCly process, 1 steam-activated coconut. - - - Ludwigshafen and- Oppaun.: II-C. Methane-Oxygen
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tion of calcinatiog and steam activation. The various-
treating procedures are discussed in terms of 6 possible
types of pore alieration that can be produced. The .
results’ can be summarized by saying that suitable
combinations of the treating process seem capable of
increasing the relative proportion of any particular
size of pore that it is desired to produce in the char--
coals. )
1471, Horroyn, R. Report on Investigations at the

I. G. Farbenindustrie A.-G. Works at Ludwigshafen
- and Oppau. CXOS Rept. XXX~103; 1943, 69 pp., PB

23,750 ; Bureau of Mines Inf. Cire. 7,375, 1946, 75
_ Pp.; TOM Reel 197.

This report.contains information on ‘the following,
subjects: (IX): Synthesis-gas production, pressure op--
eration of the water-gas slhiift, and the CH,—O: process -
for synthesis gas and for C-H- production (costs for
the Jatter) ;. (IV) MeOH and higher alcohols synthesis:
(V) hrdrogenition and related processes, bituminous - -
and brewn coal. bituminous and brown-coal tars. 300
and 700 atm. vapor phase, Dehydrierung-Hoch-Druck
_process, isooctane and alkyiate production. fuel for jet .

Year -basis, methods. of manufacture of catalysts for

chemical processes; (IX) plant operation at Heyde-
breck, Auschwitz, and Politz-§tettin; (X) negotiations _

between I G.;\Farbenindu'stme& A-G. and Japan. with
fiow sheets and data on hydrogenation of Utibuti coal; -

1472, —-—. I G. Farbenindustrie’ A-G. Works at
Ludwigshafen--and - ~Oppau. II-B. Synthesis. .Gas - -

- Production—Pressure Operation of .the Water-Gas ' -
Shift Reaction. CIOS Rept. XXN-103, 1945, pp., -
2-5, . PB. 23,750; Bureau' of . Mines Inf. Cire, 7375
1946, pp. 2-5; TOM Reel 197. e : -

"' There are 3 advantages in using the pressure process

removal of. CO. is-eliminated. The saving from this .. :

~(91% Fe:0:-+79% Cr:0;) is necessary. (3) The makeup -
steam requirement is reduced. from 400 gm: to 2507
gu. per-m.’ of inlet gas. The potentisl disadvantage is

solved CO;, O;, and S gases in the water. This is com.

plant has a capacity of 25,000 m.? pér hr. of inlet gas; a
"This increase in unit capacity may not resuit in any -

uct because special steels are required and a larger %'~
spare capacity has to be instalied. For regular pro-
total .capacity: of 125,000 m.> per-br. would have to be

-0£ 110,000 m.* per hr.  Not all of the 7 plants that have:
-been installed have found the brocess satisfactory. It.
.1s sald that the output .of the-plant has been limited,

catalyst has been shortened by deposition of scale on.it. -

Process ' for ' Synthesis:Gas - Production: CIOS -




)

. tin—Politz, “XTII Aviation: fuel manufacture and en
- gine testing. . XIV: Oxo process,

" tion of Cy.and G olefins.

. 1476."MoRLEY, R. . ' I. G. Farbenindustrie A-G. Works -
w7 at Leund.
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- 1475. HoLioYd, R., AXD OTHERS; .
tions at the I. G. Farbenindustrie A.-G. Works at

-+ methanol.
<o allurgy,
' . General oil production. data.

Rept. XXX-103, 1945, pp. 6-9. PB 23,750 ; Bureau oi
Mines Inf. Cire. 7,375, 1946, pp. 5-9; TOM Reel 197,

General description of the process, the operation,

and the equipment is given for a plant treating 6,000~
7,000 m.* per hr. of coke-oven gas. Syuthesis gas may
be produced from pure gaseous hydrocarbons, coke-oven
' gas or purge gas from MeOH synthesis. S content must
be low, the presence of even 15 mg. per m.® of feed neces-
sitates an increase in reaction temperature of about
200°. ' The first step of the process consists of burning
the preheated hydrocarbon (650°) ~with O: or Q--en-

riched air, the amount of Q. being substantially the "

theoretical requirement for the reaction CH,+3% O.=
CO--2H., 'The second step consists of the conversion
of residual CH. by the CH,-steam . reaction and the
attainment of the water-gas equilibrium, The conpo-
sition of the final gas js CO;, 7%; CO, 23.8%, H.,
69%; and CH,, 0.2%. The consumptions per m? of
CH, fed are 0. 0.487 m.?; steam, 0.107 kg.; cooling
water at 15°, 9.6 kg. No cost data-are given.

1474, .-_Visit to Oil Centers in Leuna, Lutzken- -

dorf, Zeitz, Béhlen, Stassfurt and, Factories in Rus-
‘sian-Occupied Territories. PB Rept. 38, 1943, 6 pp.

Brief account of activities at plants in Leuna, Lutz- -

- kendorf, Zeitz, Bohlen, Stassfurt, Blechhammer, Briix,

- Politz, Heydebrech, -Moosbierbaum, and Oppau (Lud-
wigshafen). The chief research and development work. -

at Leuna has been in connection with production of

~high aromatic content gasoline. Synthesis gas and H. .

were made at Lutzkendorf by the Wintershall-Schmal-
feldf process: At Blechhainmer a pressure process was

- used for conversion of water gas to H.. .
L __L 'G. Farbenindustrie A-G. Works'at

Letma, X.;U"I. German Oil-Production Data—
Fischer-Tropsch Plants. Scc abs, 1481.... - et
Report on Investiga-.
Leuna. CIOS Rept. XXXNII-107, 1945, 135 pp.,
- PB 6,650. "Bureau of Mines Inf. Circ. 7,370, 1940; 135
This report comprises 27 sections as follows: ‘I Gas
production,, II. Ammonia synthesis. III. Methanol
" and higher aleohol synthesis, IV. Hydrogenation.: 'V,

- Dehydrierung-Hoch-Druck process., " VI. Hydroform-
.- ing process. .
.. cracking. I, ‘Debydrogenation of butane-alkylation, -
XI. S¥nthetic
XII Synthetic - lubricating -~

VIL Arobin process. VIIL Catalytie
‘X, Isomerization - of - riormal. ‘butane.
lubricating - oil-~Leuna.
oil—Schkopau.” (A) Synthetic lubrienting - oil—Stet--
.. XV. Srnol process.,
XVI.-Mersol process. - XVII. Methylamine, ~XVIIL
.Manufacture.‘of carboxyli¢ -aeids... XIX. Polymeriza
XX. Fertilizers and nitric
Sruthesis of toluene from benzene .and
XXIL Catalyst preparation. . XXIIT. Met-
‘X XIV. Blechhammer, . XXV, Rriix, . XXVI.
XXVII. Use of bottled -
propane and-butane for road vehicles.. . -~ - -

acid. - XX1,

. AIII, Methanol.and Higher ‘Alcohol’ Syn-
. thesis,
- Bureau of Mines Inf, Cire. 7,370, 1946, pp.

About 12,000 tons per mo. of MeOH was produced and
.used for motor fuel, CH.O .manufacture and for sol-

«;, yents:- The plant for making isobutanol: (higher. al- .

‘cohols) was-very similar to that used for MeOX Syn-

- thesis as also was the synthesis gas. The catalyst was

. the same a for MeOH (Zn--Cr) with 29 K:0 added; -

‘maximuin catalyst temperature was 450°. - Plant output *
was 12,000 tons per mo. of which 12% was isobutanol. -
The 'composition of the crude was: MeOH 50-55%.; -

Q}LX(SGRAPHY -OF-FISCHER-TROPSCH- SYNTHESIS- AND RELATED PROCESSES -

" pp. TOM Reel 197; Chem. Abs., vol, 40, 1946, p. 6235, .

CIOS "Rept. - XXXII-107, 1945, -pp. 15-17 '+
... PB 6,650.
ST o
- Intead of 220-240 atm. Py
. be operated at 40-50 atm., but with a lower throughput =53
s

e

H.0 22-259% : dimethylether 1-36 ; n—propanol 1-20%;
isovutanol 11-129%: alcohols. ketones. hydrocarbons,
ete, Cs 295, Ce and Cr 2.5%, Ci and G, 1-29, CuCy,
1% ; yellow oil containing 70%% olefins 1-295 ; fractions
110°-160° and 160°-250° each 34%. The MeOH was .
Separated and repassed through the converter to pro-
duce more higher alcohols. Working-up of the erude
can be followed by reference to a flow sheet. The
_ dimethylether (purified to 98%) was used for making
. dimethylsulfate and dimethylaniline. The purified
bropanol was used for cosmetics and solvents; other
_-material was:.converted to propionic acid or reacted
with CH:0 to yield trimethylolethane which, when
. reacted with the oxidized acids from the 160°-200°
fraction, yielded a substitute for castor oil. Some
‘propanol was used in-the production of glycerin. . Iso-
butanol was converted to isobutylene and thence to iso~
octaneor to Oppanot (polyisobutylene) ; some was used
as acetates as lacquer solvents and some for. making
Koresin a CHO resin; other amounts were converted
* toisobutylamine. Some of the fractions 110°-130° and
- 130°-160° were used as acetates as solvents (Intra-

- solvane) ; the fraction 110°-160° was used to make .. |

. “Palatinol HS, esters of phthalic acid, used as plas-
ticizers. The fraction 200°-250° was used in.the manu-
facture of esters, lubricants and driers.
tions could not be used. '

- 1477. Howes, 'D. A., Artex; T, G.,‘f.m'n ScHiNnLER, H.
XIIA. -Synthetie Lubricating-Oil Manufacture .at
Stettin-Palitz. CIOS Rept XXXII-107, 1945, pp. §1-
83 PB 6,650. TOM Reel 197. Bureau of Mines Inf.
Circ. 7870, 1946, pp. 81-83.. - .. . :

(made by a-combination cracking-hydrogenation proe-
. ess) is eracked under -closelr controlled conditions- to
- give 95-97% olefins. -These are polyinerized at atmos-
..~ bherie pressure in the presence of AICkh eatalyst.-Ulti-
" mate yields are % by weight: Gas 27-30,. lubricating
“oil 49-52, diesel oil .6-7, steam -eylinder. oil -8-11.
¢ 2 grades of lubricating oil have been made: -‘Engler
-viscosity at 100°.8.0 and 5.5-5.6. - Production ‘capacity
- of the plant was 1,000-1.200 ton per mo. ; actual produe
- - tion was about one-half this amount. T
1478, Haenser, V. 'anp'Jones, J..P. 1.’ G. Farben-
- industrie’A.—~G. Works at Leunn. “XIV, Qxo Process
CIOS Rept. XXXII1-107, 1945, pp. S$7-92. PB 6.050
.Bureau of Mines-Tnf. Cire. 7870, 1946, pp._ §7-92.
- Uxo process consists of the reaction of olefins ‘with .
ater gas in the presence of Fischer-Tropsch catalyst
" " to give aldehydes, which are hydrogenated to aleohols’
in' a subsequent step. The raw materials processed at -
Leuna were Kogasin and yellow -0il, an ‘olefinic by-
-’ product of the higher alcohols process. The chemistry
of the process is outlined and flow sheet is attached.
The "catalyst. has  the - approximate composition, Co
. 80%, ThO: 2%, MgO 2%; kieselguhr 66%. Process
' conditions and ‘operating details are given. 'An essen- -
tial of any.scheme.for operating. the Oxo process is
that the synthesis gas'rate in both the Oxo and hydre
genation stage must be’ sufficiently high to- ensure
-efficient stirring and complete suspension of the cata-
+.-1yst. - A large-excess of synthesis gas, is not necessar
pressure, the Oxo.stage might

and.at a higher temperature than 150°. - 1.of the @ifi-
ulties sometimes encountered was that unless the
onditions in' the Oxo stage are carefully: controlled,
" olefin polymerization takes place, and these polymers,
-after hydrogenation, are difficult to separate from the

Higher frae- .

L . G. Farbenindustrie -A-~G. Works at Leuna. -

Under closely controiled conditions, a’mixture of =%
.7 _Fischer-Tropsch wax (masimum melting point 176° -
- CF.), and a special wax from brown céal tar distillation

higher boiling aleohol products.. In addition to Kogasin ",
and yellow oil, Leuna had investigated the treatment -3
. of c:acked_ petrolepn{ ofl."" The 'crude product. con-

. .. . ... LITERATURE ABSTRACTS

i g it
ined 16-17%% of alcohols which may be separate
ggzln the hydrocarbons by forming boric esters. p{xly
about 60% of the olefins were converted. of which
approximately 80% were recovered as alcohol, See .
also abs. 1174, } ) v Horse W, A
479. HAENSEL, V., JoxEs, J. P., axp Horxg, W, A.
v 1. G. Farbenindustrie A'.—G. Works at Iieuna.._ XV.
Synol Procéss. CIOS Rept. XXXII-107, }9—10’,_ DD-
93-97. PB 6,630; Bureau of Mines Inf. Cire. 7370,

i eatvodl . 1y of th action of.
Synol process consists essentially of the reacti
a C{)—H:pmixmre (1 CO : 0.7-0.8 H:) at 18-25 atm.
and 190°-200° over a sintered-Fe catalyst such as is
’ used for NH; synthesis. The liquid product consmtsi
prineipally of alcohols and hydrocarbons. the former
consisting -essentially of straight-chain primary ulco‘;
hols.

Operation was still in the pilot-plant stage; 2
plants egisting, 1 a -4-stage unit with tubular reactors
with eapacity of 3-3 tons per month. and a recyele plant
‘with a single plate-type reactor with. a cg\pnmty ;of
10-15 tons per month. A 2-stage process with gas re-
cycle was under consideratiou.‘ Both processes are
illustrated by flowsheets. ' Optimum y)elg of liquid
products is estimated at 155-165 gm. per in* of COH,
and appears to consist of 35-50% aleohols, 25-40% ole-
fins and 20-85% paraflins, the alcohalic cor{,tem:~ bemg.

" gredtest’in the temperature range 150°=200°. l\eltl:nel
‘type of reactor was satisfactory, the catalyst caked
badly in both and was very (1ifﬁcult. to remove. A new

- design is.proposed and fllustrated in a dingram. The
sintered Fe catalyst, for which prepar_atxon is degcnbgd,
has the analysis: Fe:Q, 97%, ALO: 2.5%, K.0 0.2-0.6%,
S 0.6%,. C:0.03%, apparent density 2.0. Reduction
takes place with pure Hg, atmospheric pressure a'm?
450°, . The essential. features of -the reduction are: .

-- - “Maintenance of -a high-H. rate cqxzxjesponding,tq a.
minimum linedr velocity. of 20 em. per sec. and a mini-. -
. “mum _space veloeity-of 2,000 1. per hr.'per L of catalyst,

‘and efficient drying .of Hx ‘The tite required is about

‘50 hr, . The method proposed and shown by the fow-. .’

" 'sheet for the separation of alechols from the crude

“synol depends ;on .thé formation ‘of iboric.acid esters. .

> 1480. UNpERWOOD, A: J. V. I.G. Farbenindustrie A—G.
.1 - Works at Leunﬁ. "I Mersol Process. CIOS Rept,
XXXTI-107, 1945, i
Mines Inf. Cire. 770, 1946, pp. 95-99.
"Mersol reaction consists’ ¢
.carbons-with-S0: and Cl to.produce’ sulfonyl chlorides
which are saponified to give sodium sulfonates;_ The
product  capacity -of the Leuna. plant \\'as_uO,()QO
_*-tons’ peryr.».The-raw material-, was a Xogasin
“fraction b. . 220°-320°. *. Preliminary hydrogénation.
.. at 200-230 -atm.  with a Ni-W-§ “eatalyst.'is
necessary o convert olefins to saturated. compounds
‘10 prevent: absorption of CL 1T 0 :
carried out in 12-16'hr. at ordinary temperature and
ressure wusing. ultraviolet light to catalyze the re-

-

ction: - The product, Mersol D, contains about’ S2% .

.sulfonyl ‘chlorides and. 189%. unreacted hydrocarbon

- The resction is not carried to completion in order to™ 7"

void the formation: of higher sulfonyl chlorides which

give inferior ‘products. on.-saponification.- ‘The. soaps -
ade therefrom, called Mersolates, are used mainly

T sodp powders: They.dre not as good as natural
> Soaps for removing dirt, but are better grease removers
nd thus hdve the ‘advantage for.wool washmg.__;By
carrying the ‘reaction with S0O;.and Cl only to' the
extent of 30-33%, -a product called Mersol 30 is. ob-
tained and is made into flakes. 'Mersol. D can only be

;. made from Kogasin-but Mersol 30 can-be made from .
§ .other materialg. Kogasin has the advantage that it

more transparent to ultra violetlight. Thg paraﬂ.inic
Fischer-Tropsch material is preferred. as it requires

of Cl is less. This applies even .more strgngly to
. .208793°—-54——14 - S

pp. 101-108, PB 6,650; Bureau of

treating paraffin hydro-

The Mersol reaction is.” .

4 smaller hydrogenation ‘plant and the’ consumption .-

193

troleum fractions. With Eogasin at 30

ngl.mp?fkg;. and petroleum oil at 18 pf., there is not
mnch difference in the final cost of the product.

1481. Horrovp, R. I. G. Farbenindustrie A.-G. Works
at Leana. XXVI. German Oil Production Data—
Fischer-Tropsch Plants, CIOS Rept. XXXII-107,

.. 1945, pp. 132133 ; TOM Reel 197; Bureau of Mines
Inf. Cire. 870, 1946, pp. 132-133 ; PB 6,650.

Total gascline capaci_ty:

Plants: {ons per 3/6" |
1. Ruhrchemie A.-G 2, 008 :
2, Vietor Rauxel 50. 080
- 3. Rhieinpreussen - 70, 80 2
4, Krupp Benzin . ; 60,
5. Essener Benzin §0,000
6, Hoeselh DBenzin - _..g(o)g ‘
7. Seliwarzheide 170, 000 |
8. Schafpotsch
9.

. Lutzkendorf

(ég' 000) ?
12 000

. . Total 591, 000

———red .
' 3 Under construction.

. HoLt, A. Sce.abs 471 ) } o

' 1482, Hoxpa. K. Double Diagram of the Iron-Carbo
Srstem. . Trans, Am. Sec. Steel Treating, -vol. 16
. 1929, pp. 1S3-189; Chem, Abs., vol. 23, 1629, p. -1:—130
_'Thigis dn argument, based principally on X-ray
data, in favor of the single diagram for the Fe-
" system, . o L .
1483. HoxDA, K., Axp Mrragamy, T.  Thermomagnetiq
" Properties. of the Carbidés Found in Steels. V§cx
Repts. Tohoku Imp. Univ., vol. -6, 1917, pp. 26—.9

Chem: Abs., vol. 11,1917, D 2SST. . .
* “To obtain the carbides, rods’of C and W steels wexe
. -annealed at 8§0°-920° and:cooled .very slowly. . The
rods were then polished and turned down wumtil the}
“iyere 7. mm.. thick and 10 em. long. The rods wer
“:"used as anodes in’ dilute HCI, and by electrolysis-th
carbides were obtained. The Fe cementite was ob
“tained.as a gray powder and the’ double carbide as {
" “-plack powder. - The former:contained  6.08% ;G~_m<1',(
93.5% Fe; the latter 810% C, 31.71% Fe, and 53.709/
. The Fe cementite is ferromagnetic and in a fielq
of 500 zauss its specific magnetization is 19.7. . The
critical temperature, above which’ the carbide is para
magnetic, is-215°. In its free state the cementite i
decomposed ‘almost. completely into its components-b)
_heating long eénough at 900°. " The double ¢ e fonn
*7 in low W-steels also i ferromagnetic, a 1 it ]

“-. magnetization .in- a " field . of. H00- gauss ‘iz I .

critical temperature-Hes at 400°. It is :decompose
. “into its components by heating it to 850°.  .The.con
.. clusion, however, may not apply to the double carbid
as it exists in low-W steel because its boundary con
" dition-is-quite-different in the steel than when existin;

_-."by itself in the free state. - o _N o f m
1484, Hoxpa, K.; Axp NIsHIYAMA, Z. Nature of 1l
i 1 4%&5;0113 and Cubic Martensites. Trans. Am. So
*." " Steel Treating, vol. 20,1932, pp. 464—470; Sci. Rep
- : - Mohoku Ymp. Univ., vol 1932, pp. 299331 ; Chen
. Abs., vol.-27, 1933, p.-2 S b,;, 1d ,SOI
"' x.ray analyses show martensite to be’a solid soly
. ,ﬁgrgg g'ihsFe,v divided into 2 distinet kinds, o i
.. quenched steels and g in quenched and tempered steels
.~ p-Martensite is a solid solution,-the C-atoms bein
" present within the .space lattice of Fe. It-is.-ver
..-probable that in a-martensite each of the C atom

' occupies 1 of the face centers of the tetragonal lattxb.
and in g-martensite a position '(%%; 1;4,.‘0) of the cP i
lattice. The wechanism . for the Vtrransitxon
", gustenite->x-martensite~g-martensite. - - f
85, ‘HoNDA, K., A¥D TaRAGY, H. | Magnetic Transfo

' 14fnaﬁHonof(?emem:ite. * Sei. Repts. Tohoku Imp, Uni
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vol. 4, 1015, pp. 161-168; Engineering, vol. 100, 1915,

Pp. 665-667 ; Chem. Abs., vol. 10, 1916, p. 740,

By cooling, the magnetie transformation of cementite
‘begins at 215°, and by heating it ends at the same
temperature. This is the critical temperature of the
cementite, In former experiments steels with a C
content 0.14-1.5% showed almost the same eritieal
temperature as the latter steels.. Since the ferromag-
netic compounds of Fe have critical temperatures pecu-
Liar to them it may be concluded that the carbides may
have different critical temperatures. But, since the
various steels, with 0.14-4.2¢, C, show a single trans-
formation between room temperature and 700°, it is
probable that the only carbide existing' at erdinary
temperature is cementite,

Hoxco, M. See abs, 1911, 1912, 1913, 1914.
1486. Hoos, H: Netherland Report on Additional In-
formation on Various Catalytic Processes in Western

Germany. = I. BIOS Miscell. Rept. 112, 1947, 50 DD, 3

PB.96,550. . .

Report is madeé of a trip through the British zone
in February 1947, for the purpose of collecting infor-

mation supplementing previous CIOS and BIOS reports.’ - ’

Some of the subjects reported ave: (1) Development
of the Fischer-Tropsch catalyst (Co-Th~Mg-kiesel-
guhr) by Rubrchemie A.-G.: preparation of the Fe
catalyst with determination of the degree of reduction
by ‘the method Fe--2 FeClL—=3 TFeCl: with titration by
KEMnO,. Details are given by Dr. Rottig in an ap-.
pendix.

carbons in the liguid 'phase at I, G. Farbenindustrie

Il . - Werke, Uerdingen.--(4) catalytic hydrogenation -of--;
: -'various products such as aldol,: &:H: to. G-H, at Hitls,
and methanization of town gas at Rubrchemie A.-G., -

_* Sterkrade-Holten by Dr. Roelen.” (3) manufacture of
Fischer-Tropsch cobalt’ catalyst at Sterkrade-Holten;

" (6) compression and storage of water gas, manufac. i
ture of CO at.I. G. Farbenindustrie A.-G., Leverkusen. -

Appendix: A new method for the determination of
the metallic iron in reduceqd iron catalysts by Dr. Rottig
“of~ Rulirchemie’ A.-G., Oberhausen-Holten, -Several
. diagrams of apparatus are shown, : T
1487, [Fuel -Synthesis and Other Catalyti¢
[ Processes in West Germany.] . Chem. ‘Weeblad, .vol.’
45,1949, pp. 201-203. - 0 Lo .

' .Digest of a paper presented to ythe N etherl'alids ‘Che‘m- o

ical Society July 194S is given. "A survey is made of
.. processes: for production of motor fuel:with brief de-.

seriptions. The Oxo ‘process, is emphasized.

1487a, —— Slurry Process Versus Fixed-Catalyst-.

Hague, May-June 1951

. Catalyst slurry’ jrovess ‘was chosen fox_pilot plant’ -

" development. Improvements: instituted included the .

. - use of low-quartz catalyst to reduce mechanical wear;
“.e., - the use.of short contact time and operating tempera-
~. ., tures on the low side of the maximum range-with re-
"eyeling of unconverted olefins; preheating of the olefin
.. Teed and water gas to effect rapid initiation of the re-
" _-o.action; the use of a high-pressure cooler and’ cold-sep-
- arator system to ‘reduce Co: hydrocarbonyl .content of
recycle gas and oil contamination in-recycle’ pumps;

and a specially designed decobalting system to prevent .
-excessive Co deposition in the preheating section for the -

-, ~decobalter feed and in the decobalter proper. ‘A special.
feature, added ‘to the Leuna process for producing
C~C, alcohols, was a ‘catalytic after-hydrogeénation

fot removing color-producing nnsaturated aldehydes in )

-refining the final aléohols, ..

BRI
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©.1490. Horx, —.

(2) status of thé Oxo process at Sterkrade-
Holten with some description of the reactors and filters -
and %isc]gssionslof the eatalysts and. reaction condi- .
i . Roelen. . alytic oxidati . pQ-- ” .
tions by Dr. Roele (8) catalytic oxidation of hydro . showing the analrses of the various fractions from
- 1 C—C,_to the heavy paraffins and the saturated acids. 7

© . vol. 7, 1981, p: 185;-Ges.  Abhandl. Kenntnis Kohle,

.-duced by synthesis from’ CO dnd H. at 300-600 atm.

... boiling: .constitutents consisting of naphthenes, ' ar
\ . maties; ethers, and aleohols. . The proportions of thes
Bed Operation. Proc. 3@ World Petrol, Con., The . f ;

N ‘;‘tl‘ P ¢ -~ operating-conditions and the catalyst; the addition of}

" pended catalysts, and isomerization of Fischer-Tropsch
" products with AlCl: promoted by HCI, but no deta

: are given.,. .- -* - e IR
- 1488, -

- ng‘ma}iy during’ World. War IT to manufacture s

B!
i
R B PR T
1488. HoovEeg, C. R., Dorcas, M. J., LANGLEY, W. D., axp © |
MickeLson, H. G. Catalytic Preparation of Unsaty. -
rated Hydrocarbons From Carbon Monoside apg
Hydrogen. Jour. Am. Chem. Soc., vol. 49, 1927, .
796-805 ; Chemm. Abs., vol. 21, 1927, p. 1444, j
Mixture of approximate equal parts of CO and H,*
with a trace of O, when passed at a space velocity of
1,500~2,000 over a Ni-Pd catalyst supported on Al or
- pumice stone, produced 1-3% of C:-H at temperatures =
in the neighborhood of 100°; the catalyst lost 035% . °
of its efficiency in 30 hr. Other catalysis in order of .
decreasing activity were Ni-Cu-Pd, Fe-Ni—Pd, Ni-Pt, -
Qu-Co-Fe, Cu-Pd, Cu-Co-Ni, C-Pd, Ni-Cu, Cu-Cg
‘While " saturated hydrocarbons. were not specially .
sought, Ni and Ni-Pd catalysts yielded from 20-25% -
CH, at temperatures in the neighborhood of 2500,
The catalysts showed little decrease in activity after
. several days' use. . . '
Horrox, G. U. Sce abs. 1467a, 1468.

1489. Horina. 8., AND Rx,'T. Decomposition of Carbon -
.- Monoxide in the Presence of Rednuced Nickel. Bull
Chen. Soc. Japan, vol. 3, 1928, pp.:18-25 ; Chem. Abs,

- vel. 22, 1928, p. 1520. R : o

Improved apparatus for the in\'estigation of contact ) ;
catalysis has been described. The decomposition of

- GO in the presence of reduced Ni in the vieinity of 230°

- is a unimolecular reaction. - .

‘Composition of the Reaction Products
From the Fischer-Tropsch Benzine Synthesis. FIAT
El(;scé,l 9A—26,' frames, - 2099-3008, Oct. 15, 1940; PB
10,249, 2 L Coe ’

- Compilation f data collected from the literature

1491, Honx, 0. [Development and Present: Status of
the Benzine Synthésis:] Forschungen u. Fortschr.,

vol. 11, 1934, pp. 693-694,
“'.. Brief review from 1925'to date. . <"
) . .. 'See abs. 1827, 2249. - L%
© 1492. HorNE, W. A. -Interrogation of Prof. Framz i

90, 1945, 3'pp.; PB 1,253 ; TOM Reel 199.
. Isosynthesis process .produces. iso-octanes by  the
polymerization-or alkylation of isobutylene obtained by
.the dehydrogenation of isobutane and isopentane pro

Fischer -at’ Munich, . Germany. . FIAT Final Repopt

and 400°-500° in the presence of a-Th catalyst activated:
with 10-209 of ALO.. The product contains higher:

and of .the isoparaffins can be varied by changing th

ZnO ‘favors. the. formation »of'pgphthenes and’aro-»‘
matics, of 'AL:Oy,-the isoparaffins: ~'In preparing a" Th:

. Review of. German Synthétic ' Lubr
cants. - Ind. Eng. Chem., vol. 42, 1650, pp. 2428-2436.3
Brief review is presented of the processes used iB

-~ cooling :in' an H. atmosphere.
-+ recirculated over .thig in.the ratio of 100-vol..of old )
‘gas to 1 vol. of new. having a CO:H, ratio of 1:1.--

thetic lubricating oils, These lubricants were of 2 gen-
eral elasses, hydrocarbons and nonhydrocarbons. The
former consisted of ethylene polymers, polymers pre-
pared from mixtures of higher boiling olefins produced
by the vapor-phase cracking of Fischer-Tropsch TAX OF
gas oil, and the condensation product of ch!onn:\tgd
paraffins and naphthalene. I. G.-Pdlitz, Rhenania-
Ossag (Harburg) and Rubrchemie A.-G. (Holten) had
developed methods for the polymerization of higher
olefins from the Fischier-Txopsch process. These are
brietly described with the aid of flow diagrams. T})e
composition and applications of tbe lubricating oils
produced are presenteq.
. Sce abs. 872, 873, 874, 875, 876, 877,
878, 1468, 1479. ' . .
1484, HorxE, W, A.. ANp FARAGHER, W. F. Interroga-
. .tion of Dr. Pier and Staff. I. G. Farbenindustrie
A~G. Ludwigshafen and Oppau. II. Synthesis of
Hydroearbons From ‘Water Gas—DMMichael Process.
FIAT ‘Rept. 126, 19435, pp. 1-8. PB 13067 and 77452
TOM Reel 199; Bureau of Mines Inf. Cire. 73706,
. 1946. 27 pp.: Coke Smokeless~Fuel Age, 1946. pp. 194 -
-193. - - . .

Four processes developed to the pilot plant scale by ©
_the 1. G. Farbenindustrie A ~G. af Ludwigshafen under
‘-~ the direction of Dr. Michael are described.. Thc fized-
*-bed circulating-gas process uses.a fixed eatalyst made

by pasting powdered Fe carbonyl with a.concentrated
borax solution equivalent to about 1% on the Fe and
sintering 1 c¢. of the paste at 800°-§30° for 4 hr: and

or 4:5, a § content of less than 2 mg. per m*and no
CO;, so that the rise in_temperatnre in the eatalyst
bed is not over 10°. . The gas Vvelocity is about 1 m. per

sec. and the time of contdct 0.5-1:sec. The flow must
be nonturbulent. - Operating pressure is-20 atm. and- -

the temperature-300°-325°. . The yield of hydrocarbons

per m* of catalyst is 700-S00 kgm. per day recovered -
-1 8 stagés of condensation.” 1.m.?> of 4 CO ; § H.gas
. yields about 85 gm. of CH( and C.H, and 160 gm. of

useful products ; the gasoline having an octane number

.. 0f 6870 and the .gas oil a cetene  number of 45-G0.
- In the-oil-circilation process an oil fraction from the,

synthesis product is cireulated” over the catalyst to

- Temove the heat of reaction and prevent excessive .
“The “process_operates at .
20-25 atm: préssure and teniperatures of 260°-300° in

production of 'C and CH..

the first stage and 280°-330° in'‘the second. ‘It uses

the same catalyst as the first process. ' The gis has a ./

CO :" H. ratio of 55 : 45 and the Field per liter oi=
‘catalyst per hr, is 20-25 gm.-of all products and per m.

number of 62-65 and.gas oil 4 cetene number of 70.

with' gas oil. A gas of-composition CO : Hi=1 : 1 or

of reaction is-3 minutes. ‘The temperature rise through

the exit gas is 4045%. The yield per day per m? of
reaction products is 350450 kg. . The gasoline has a
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. Fischer-Tropsch synthesis. have been oxidized suec-

-100°—-120°.

- the reaction time.

The synthesis gas is _

" 1496. HorxE, W. A., Axp JoxEs, J. P. Fiécher—'rropsch

7% Ttem 80, 1945, 10 pp. PB 294; TOM Rept. 11, TAC'

of gynthesis gas 150 gia., the gasoline having an octane

Foam process:has for its object the production of a -
higher progportion of olefins in the product. Tt operates .
in the. liquid: phase using a.finely -divided catalyst. -
. suspended by an ascending stream of gas. - The-cata- '
1yst is made by precipitation of Fe.0; and is- pisted .-
into granules with-a solution of K.CO;, dried, reduced
“by H, at 350°-450° and ‘ground fine in a ball mill mixed’

4:5 is used at 20 atm. pressure and-250°. The time -

the Teaction ‘chamber is’ about 10°.":Conversion .to -
useful products is about 70% and the:CO, content of -

0% olefin content and-the gas oil 40-50%. In tubular .
reactor process, the operating pressure is 20 atm..and -~ 7~
the temperature 230°-250°, The synthesis gds has a -
CO: 8, ratio 4:5 to.5:5. The catalyst is made by .

’ 195 .

mixing Fe:0; with 5-25% of alkali earth and 1-2%
of K.CO;, pelleting, heating to 850°, cooling to 350°—
450° and reducing in H,. It bas a high activity ixt

240° and below. Conversion is 70-80%, giving 0.35-

0.45 kg. per liter per day of products all of high olefin

content.

1495. Interrogation of Dr. Pier and Staff.
I. G. Farbenindustrie A-G. Ludwigshafen and
Oppau. IV. Oxidation Process. Fatty Acid Produc-
tion. FIAT Final Rept. 426, 1945, pp. 9-11 ; Burean
of Mines Inf. Circ. 7,376; PB 1,367 and 7,745; TOM
Reel 199. B )

Paraffin waxes produced by the hydrogenation of
brown- coal, from ecrude petroleum oils and from the

cessfully to fatty acids. The molten wax is blown .
with air in pure Al towers in presence of Mn com-
pounds, such as KMnQO; or Mn soaps; addition of
0.08-0.15%, of Na or K carbonate improves the guality

of the products. ' A temperature of 130°-160° is main-.
tained until- oxidation begins and is then lowered to -
The lower the oxidation temperature. the
smaller is the formation of peroxides, but the Jonger
The airflow is continued for 10-30
-hr: until approximately 80% of the paraffin is con-
verted. The product has an-acid number of 75 and =«
saponification number of 130-150.. The oxidation prod-
uct is saponified With aqueous NaOH (20-25% at 80°), .
heated in an autoclave to 130°-150° under pressure.
the soap solution and the unsaponifiable product sep-
arating in- layers. the former at the bottom. The
upper layer is recycled to- the oxidation tower, the
lower heated in a pipe still to:'280°~3%30° at S0-100 |
_atm., the pressure being released flashing the water =
vapor and. the remaining wunsaponifiable material. |
The molten soap-from the flash -tower-is dissolved. in.-...
water and hydrolyzed with H.80;. The fatty acid is .~ |
“washed aud distilled under a’vaénumn of 3 mm. <Based -
‘on 100 parts of paraffin the following 3 fractions are ’
obtained: Acids C:~Cw boiling up to 150°, ‘7-15%;

. soap acids Cx~Cw_boiling 150°-240°, 45-53%: higher- ' ‘
acids Che~Cis boiling 240°-300°, 2-5%; residué 5-20%. - |

The plant at Oppau had a capacity of 20,000 ton of
paraffin wax per yr. )

Unit at Leipzig Gds Works.. ‘CIOS Rept. XX VII-08, -

Rept. SnMc-5, TOM Reel 19S; Gas Age, vol. 97, No. 3,

+ 11946, pp. 28, 68; Ghem. Abs., vol. 41, 1947, p. 1828, = .~

“- Installation was- for' the purpose of enriching ecity: ..

. ‘gas. The synthesis gas, a2 : 1 mixture of water gas. .

.ang coke-oven gas- (CO : He=1 : 2), after purifica-
“tion, was to be passed at 1,200 mm, Hg in parallel fliow: |
“-into’ 4 units of 3-standard-plate reactors operating " . -
- ‘at 185°-200° and atmospherie pressure, each reactor s

containing 10. m.* of Co catalyst..of 330 kg’ per m.3-
- density. - Pressuré-drop ‘through: the catalyst bed was .
" expected to be 500'mm. Hg. - Boiler condénsate from the - |

‘gas works was to be used as the heat-exchange medium. -
‘The residual gas from the reactors containing about™ -

I

*.21.3% CO, 37.5% H:, 23:6% CHi, 8.1% CO:, and $.5%.

“N: was t0 be returned to the gas works for admixture

“. with water. and coke-oven gas and used for city gas: ;'

- The expected yield of liquid@ hydrocarbons was about *

..100 gm. per m. of gas consisting of about 4. each of

: benzine; medium’oil, and wax. .. L " Sl
‘1497, HoseLrrz, K. Iron-Nickel Phase’ Didgram by -
" Magnetic Analysis and the Effects of Cold: Work. ..
" Jour. Iron Steel Inst. (London), vol. 149, I, 1944,

*pp. 198P-211P; Chem: Abs., vol. 38, 194, p. 1196.

"7 Small prismatic samples-of Fe-Ni alloys in the range

3-50 at. % Ni were heated to 1,000° for 4 hr., quenched




. ' anode-in g neutral anolyrte of such chemical composi-

_tion that no-precipitation of ferrous:salt results from TTTafR military problem, It will ‘be g slow and 1
S N . jow and- costly i

- the carbide, .the apparatus is provided with a céon- -

B : -made with this apparatus, Fe,C was the only carbide :-

: 1‘, trary statements, which doubtless are caused by decom- -
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in cold water, and cooled to —180° for 48 hr. to insure
a single-phase state. The magnetic saturation inten-
- sities were determined over a wide range of tempera-
tores. It was found that annealing of cold-worked
alloys gave inconclusive results. Cold - work on
quenched alloys produced definite changes in the alloys,
_notably.in the range 29-35% Ni; this indicates a dis-
tinct separation into 2 phases. In alloys with less Ni
-the changes are small, since these samples are not far
from their equilibrium state. The boundaries of the
heterogeneous (a-vy) region extended from 5% Ni to
34% Ni at 365°. Below this temperature the rates at
which equilibria states are approached become ‘ex-
tremely slow. It was estimated that the time for com-
plete change is about 10 ¥r. at 325° and of the order
of 40 yr. at 300°. . . .
HoseLrrz, - K., AND SUCKsSMmMITH, W.
Study of the 2-Phase Iron-Nickel Alloy.
abs. 2695. ) E
‘HosHINO, S. See abs. 1906a.
Hor, M. See abs. 248, 249. )
1498. HoUDREMOXNT, E., KLINGER, P., AND BLASCECZYE,
G. [New Electrolytic Isolation Procedure for Deter-
mining Iron Carbide.] : Tech. - Mitt.. Krupp, For-
- sehungsber., vol. 4, 1941, pp. 311~328; Arch. Eisen-
. hiittenw., vol. 15, 1941, pp. 257-270; Chem, Zentralb.,
1942, I, p. 2167; Chem. Abs., vol. 37, 1943, p. 3017.
.. In the eléctrolytic apparatus theé anode compartment
is separated from the cathode compartment by a dia-

Magnetic
II. -See

_.: phragm, which consists of a clay plate impregnated

with agar agar, The sample of steel is made the

hydrolysis. The used anolyte contains ferrous salt
" - from the anode and is therefore heavier than the orig- -
inal solution, so that it falls to the bottom of the anode’ -.
' chamber. from.whence.it can be withdrawn and fresh '
-. anolyte introduced through a filtering arrangement.
The anolyte consists of a 15% Na eitrate solution con-
- taining about 1.2% KBr and 0.1% KI. The solution
. is diluted with boiled water and freed from O: before
it' is driven by N: or H: gas pressure into: the anode
compartment. The cathode is formed from Cu gauze
‘dipping in 10% CuBr.. solution. An ampere-hour
-, -counter, an ammeter, and a voltmeter are introduced .
“.into-the electrical circuit as parts-of the apparatus. ..
To control the anode potential, which is important for .-
- the isolation of earbides, a measuring cell is introduced, -
. .which consists of a calomel cell with siphon and-a ..
- Pehavi measuring. instrument.. For the isolation of

-trivance whereby the.carbide ‘can be removed. while
under a neutral gas atmosphere, . In the experiments

that could be isolatéd- from either hypoeutectoidal or .
hypereutectoidal steel, produced’under all conditions
of heat-treatment,” The literature often contains con-

position of the very reactive lamella of carbide, . .- ©
* 1498a. HoucEr, O: Ai, AND WarsoN; K. M.~ Solid Cata-

_ 'lysts'and Reaction Rates—General Principles. Ind, *
Eng. Chem.,, vol, 35, 1943, pp, 529-541; Chem. Abs., .
voL.37; 1943, p. 4,294, T S L

. " Effect’ of solid catalysts- on the reaction rates of

liquid- or gas-phase chemical reactions is discussed on - -
the basis of the following steps: (1) The mass transfer -
of reactants and products to and from the gross exterior
surface of the catalyst particle and the main body of *
the fiuid, (2). the diffusional and fiow transfer of
redetants and products in and out of the pore structure
of-the catalyst particle when redction takes place at
interior interfaces, (3) the activated adsorption of =
reactan_ts and activated desorption of products st the

* thetic-fuel industry does not seem fo-be the best solu-

~In'an address before the Natjonal Coal Association,
the development of destructive hydrogenation and the
hydrocarbon synthesis processes for producing oil from . %
coal is traced, and. the present economic status is dis- -
- cussed. - Methods are suggested for. building up a na-
.. tional synthetic-fuel industry in this ‘country. A defi-

- ther technical development and pilot-testin -
ized coal gasification, 5 & o peivate

_:great expansion, ' The actual-engineering cost would be

“ d}lstrlal units involved. (8)- The collection of field en-
gxye'ering angi geological data on location, quality, and
~./mining conditions’ of coal and shale:reserves suitable-

-for conversion to permit the drafting of a master plan

for a national synthetic-fuel industry.” This could be

- -contracted for aud supervised by the Army engineers.

-1501; Howar, D, D. * Synthesis of Oils From Indus- .5

. ‘trial Gases—Fischer-Tropseh and-Allied Processes.. ..

- 1502, —.

',‘_-835—_837;“'01. 97, 1948, pp. 81-85, - . S
' ~General review of ‘the development of methods for -
‘ the produiction of O;, touching upon the work of Ruhe-
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catalytic interface, (4) the surface reaetion of adsorbeq
reactants to form activation adsorbed products. Equa-
tions are derived for the effects of adsorption, catalyst
activity, particle size, porosity, flow conditions, poisong
and diluents as well as pressure temperature and con.
centration. ' It is suggested that the constants of the
rate equation be determined by experiment with gz
d)ﬁereqtial reactor containing a-thin bed of ecatalyst
at'a umforgn temperature. JMethods of integrating the
rate equation are given to determine the volume of
reactor to produce a specified catalytic conversion,
1499, How.mn, F. A, Conversion of Coal to Oil and
Gas. 0il Gas Jour,, vol. 46, No. 42, 1948, p. 70; Min,
and Met., vol. 29, July 1948, pp. 388-395, ' -
Paper'presented at the 166th meeting of the Ameri-
can Ins;ntutg of Mining and Metallurgical Engineers at
New York is abstracted. The development of coal
liquefaction and the synthesis of liquid fue! fron: natu-

- ral gas are traced, and some evaluation is given of the

brocesses in comparison with the petroleum’ process,

. Whetljer water gas ‘or natural gas is converted imto . : :

liquid products, the pracess is the same and requires
the same equipment and experience, the essential dif-

ference at. the present time being that a more efficient .

method of coal gasification -must. be developed. . In '

comparing the hydrocarbon Synthesis process with the -

high-pressure hydrogenation process, the former looks

the more attractive from both commercial and military -

standpoints in that the capital cost: and steel require-
ment haveé been estimated to.be as much as 509 lower.
From a constrnection standpoint, the building of a syn-
tion of either the immediate shortage or the immedi-

development as compared with the expansion of facili-

‘tes fox_' producing, -refining, -and transporting more
crude oil and natural gas,_and,it will represent a worse -

+arain on our economy. . i
1500. Srathetic Fuels. Combustion, vol: 20,
No. 5, 1948, pp. 47-50; 0il Gas J. our., vol. 47," No. 29,
1948, p. 61 Mech. Eng., vol.. 71, No. 1, 1949, pp. 26-27.

‘dite program should be Jaid out whereby industry and -
. Government would cooperate in creating the necessary
foundation.. There are 3 lines of endeavor: (1) Fur-
i g This’ should be left to private
.Industry-without Government subsidy. (2) Thlé prep-

" aration of complete and reliable project plans for large -
- Synthesis units st fixed locations px:efer;ga]y capable (g)f

:met by Government funds under contract with the in-

- Chem. Age, vol. 44, 1941, pp. 57-60. Ch L
35, 1941, p. 2808, - 0100 Clem. Abs, vol
Review with 16 refs.” . . = 0 e b
' Large-Scale Production of - Qxygen.
© Chem. Age, vol. 56, 1947, pp. 767771, 801—@05, 812,

- in analysis. 3
. .the possibilities” of synthetic. methods for: producing -
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mann, Frankl, Linde, Kapitza, and Claude. Economic
aspects are set forth. k -
. Howe, K. E. Sece abs. 739,

1503. Howes, D. A. Synthesis of Methanol and Higher
Alcohols From Water Gas. Sei. Petrol., vol. 4, 1938,
pp. 2812-2821. i

. 7This paper reviews the historical development of the

" process, discusses the equilibrium data, classifies and

describes the catalysts for synthesizing MeOH and the

higher alechol from water gas, and explains the mecha-
- nism of formation. :

1504. - Interrogation of A. Bollhorn, B. Grages
and Dr. Gross of Deutsche Erdoel A.-Gi, Berlin.
Production of Vaseline From Fischer-Tropsch Wax,

. BIOS Final Rept. 326, 1945, p. 17, PB 27,705, TOM

. Reel 227. © ) )

At the Research Station, Berlin, an inferior grade of
vaseline has been made experimentally by dissolving
" Fischer-Tropsch wax in liguid paraffin. The wax is
dissolved in ethylene dichloride and the fraction of the
required melting point obtained by fractional crystal-

Jization. It is then refined by treafment with H.SO,

at 160°-180° until water-white. '

U ————. . Sec abs. 873, 874, 875, 876, 877, 878,

; 1505, Howss, D.-A., AXp RamproN, H. C.  Properties.
of Hydrocarbon Gas Turbine Fuels.. " Internat. Cong.
Pure Appl. Chem., July 1947, 11th Cong., London;
Jour, Inst. Petrol., vol 33, 1949, pp. 419-435; Chem. -
"Abs., v0L'48, 1949, p. 76620 e 0 o

...~ Summary is presented én the properties of-hydrocar-

. bons boiling within the range 65°-300°, with particular

- : reference to-their-use as-constituents of fuels for.gas ..

! " ‘turbines.’ These _various - properties, determined by
" chemical composition and configuration, .are closely
-~ interrelated and they lié mostly between the extremes':
_.‘set by the paraffins and the aromatics, respectively.
.. ‘This means that any gas-turbine fuel comprised entirely .
- of hydrocarbons will have properties within this range.:

. Information is given on the hydrocarbon compositions
of petroleum, -Fischer-Tropsch, ‘hydrogenation, and
<. shale-oil fractions, and attention is drawn to the present
-Jack of knowledge concerning hydrocarbon compositions’

-in fractions boiling above thé motor gasoline range. = -

. ‘This is due to. the considerable difficulties encountered
Methods of analysis are reviewed and

“gas-turbine fuels of different hydrocarbon éompositions:’
are summarized. No synthetic process exists at'the -
present time for producing fuels in the 65°-300° boiling.
:range, which would appear to be ideally suited to the -
aero-gas. turbine. . Such:processes. as .alkylation, -poly-
.. merization, catalytic.cracking, etc, are not suitable
methods. for producing turbine fuels, since the products
contain appreciable amounts of aromatics or olefins that
havée not yet been found acceptable in turbine fuels,

“Tropsch . type processes. 1 of the 1st problems to be
_solved is how- to use fuels -containing olefin hydro-
.carbons satisfactorily in aero-gas turbines. =~ “- ¥
" Howes, D.“A., ALLEN, J. G\, AND 'SOHINDLER, H,
1. G. Farbenindustrie ‘A.-G. Works at Leuna.' XII
A, Synthetic Lubricating-Oil Manufacture at Stettin-
. - Politz. - See abs. 1477, ’
Iron Films Condensed in a Vacuum Upon Various -
' Metal Backings: Physiol. Rev., vol. 34, 1929, pp. 1440~
1447; . Chem.. Abs., vol. 24, 1930, p. 4674. e

. Synthetic Detergents and Wetting Agents. PB Rept.
.- -3,868, 1945, 151 pp. - B '

Detailed réport on development and uses of synthetic

-available materials.

" suggested. -

The same objection applies to the products of Fischer- --

. ‘methods investigated are: Lurgi pressure gasification ;

1506, Howey, J. H. - Magnetic Beliavior of Nickel'and .
.1507. Hovt, L. F. German Chemical Developments in ©.

" detergents; Igepons, based on natural fats or oils- or - :
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on synthetic fatty acids, were produced to the limit of
Jgepals, based on ethylene oxide,
provided a variety of detergents and emulsifiers for
technical purposes. Higher alcohols of suitable chain
length and guality were produced by the reduction of
the corresponding synthetic fatty acids derived from
the oxidation of paraffin. Outstanding large-seale de-
velopment of synthetic detergents was based on the
production of Mersols from byproducts of the Fischer-
Tropsch synthesis. of hydrocarbons from coal : Ap-
pendix IV has a chart showing compounds derived
from some byproducts of Fischer-Tropsch process.
1507a. Hrapeg, V. [Conversion of Light Hydroearbons

Into Carbon Monoxide and Hydrogen.}Paliva, vol. 31,
1951, pp. 266-277; British Abs., 1952, B, 1. p. 639.
Thermodynamics of all possible 20 reactions during
the conversion of CH, with O, steam and CO, are
discussed. ‘It is found that: (1) Below the minimum
temperature of 920° XK. a conversion -of CH, by-O: is
not possible without liberation of C; (2) the liberated

C is mainly due to the reaction CH.40.—~C+H:0; (3)
the conversion of CH, by steam needs a higher tempera-
ture (1,000°); (4) the same applies for the conversion -
by 'CO (about 900°} ; (5) the rising of temperature -
favors all cases of CH, conversion, lowers the amount
of steam and reduces the possibility of free C formation
to compare gquantitatively these facts the equilibrium -
constants are calculated from the free energies and
the limiting conditions at which C is not liberated are
determined. - C

1508, HSruNe,. S, Y., AND Koxe, K. M.. A Stady on ~

the Synthesis of Liquid@ Fuels From Carbon Monoxide
and Hydrogen. Jour. Chinese- Chem. Soc., vol.- §, .
1941, pp: 112-122;°Chem. Abs,, vol. 37;-1943,p: 6107, - - -
Preliminary report on the use of Ni and Co catalyst' =~
oni- kieselgubr in the synthesis of lquid.fuels from CO = *
and H.. A procedure is suggested for eliminating the
CH, reaction, which involves the passage of CO over -.
the . catalyst -before. the  introduction of ‘the. CO-H,
_mixture. A’ mechanism of the CO pretreatment is-~ ' .

-~ "Hsu, W. W, "See abs. 468.
1509. HuBMARN, O. . Production of Synthesis Gas From -
- “Wryoming -Subbituminous Coal. . General Investiga- '
> tion of Methods and Flowsheet for Plant to Process-
Bight Million Cubic Xeet per Day. Bureau of -

- .Mines Spec. Rept., Nov. 1946, 23 pp.; TOM Reel 242, .
FRept 9Ll g s s
.o obtain general information on the advantages.
“and disadvantages of various methods of producing

' synthesis gas from a coal like the: Wyoming coal, ‘4 :

.methods are considéred suitable for treating this coal,

" and caleulations are made of the investment and pro- ..

duction: costs for a plant with ‘a capacity of 100,000

- N'm. per hr. of synthesis gas. The high content of H: .

" of Wyoming coal promises very high tar content and.
consequently very. favorable conditions for: utilizing
_it for producing motor fuels by a combinatiom of car-.. .
‘bonization, byproduct gasification. with the synthesis - . .
* 6f hydrocarbons, ‘and hydrogenation of tar. The 4. -

combined carbonization-gasification with O, and with ..~
_burning of the coke and cracking of the carbonization .
‘gas;_the same with use of air in the 1st step. and O
in the 24, with burning of the carbonization gas and - -
_gasification of the coke; and the Koppers complete
- gasification: of powdered coal. Cost of equipment is
“taken: from-figures available from German- sources:
" Qorresponding figures for the United States are cal-
" culated with the ratio of 1. RM : $0.50 for the invest-.
‘ment cost and 1 RM : $1.00 for the cost of labor, with-

#a rough.adjustment for special work.
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Inzestment costs and production figures Jor 100,000 N m.3jhe. of synthesis gos
e Lo bo
Gnsxl(!cqtlon of { TLurgi pressure Carho:xtllilzation
) ?§ [verd: coal gasification with 0y, gasifi-
oppers) cation with '0;
Investment cost: |
Million RM
Million dollars.. : 4.5 ., |50 50.2
Coal consumption, tons per year - - e 24.75 27.0 25.1
Loborers | 740,900 945,000 995,000
apes: ! 600 550
illion RM. i
Mrmion dollars 1 1.05 Los | * 1oL 113
% of production cost : I - . " P &1
P?gﬁgiorﬁ%‘}“m?mr: o » 13.5 2‘112 12.8 ;hil 1.5 2%? 3l
. ion hatad " o v s
© | Million dollars 5. . 10.65
: %‘g{ue o;tar-’ tons per vear. 5.18 420 6.13{ .51 9.7 5o 5
Valueof tar, . \ 65,500 60,500
Million dollars 4.56 6.58 6.05
6 0f pr n cost 1,33 )
Prl&diﬂ%;f% ﬁ“’ 1,000 N m 3 43.5 21.6 {62.0 ﬂég‘s 62.0. zi_gl
Million dollars. : 10:8 so | T2 ' 4.60 " lam -7
. 5.40 470 o 4.2

Further calenlations on 8 so-called pioneer plants .
B, and C: Carbonization gus—producell-) plang ;pKopﬁe?s""‘
pul}'erlzgd-coal gasification; and Lurgi pressure gasifi-
A cation give production costs per 1,000 X m.? on the basis
of capacities of §,000,000 cu. ft. of ideal gas per day and

320 operating days, respectively, of $9.30, $11.80, ‘an

§11.50. Here again the combined carbonization-easi
L tion method is found to be the most fa\'ornb]gisg.s 1?1‘? ?s
-, proposed to erect 2 units of carbonization-gasifieation.
type: thl} the necessary equipment for operating each
of the units for the production of gas as'well as F()r the

' carbonization of coal and [the production of coke a

" -this seems the safest, the cheapest, and th i :
. . st, € most flexible
method with respect to the requirements of a pillgt(i«
- experimental . plant, which- should be. able to handle:
-various types. of .coal from such. standpoints as tar
. 1 ratio. . It also "
might prove an economical method for the treatment ;% )

e

recovery and alteration of the .CO: H.

oil shales with more than 109 of oil. .
- 1510,
Different Methods of

fi Gasification With Qxygen and. - .
VBureau of Mines Spec. Rept., 1947,

Various Fuels.
35 pp.

‘operating principles.

. ‘directives jin the selection of the i i
) . : gasification methog. - 1518. ~——
. best-suited for a specific purpose are. presented. The- . . . Countries.
- many factors entering into the investment and produc-. : . 1936-1987,
tion costs are discussed in détail and extensive ealey- .- P. 5976.

lations are made in arriving at an approxi ideq {
L \ pproximate id
,.the economic advantages and 'disadvantages 1ofeat§£

: variou_s processes, - The'most itaportint investi
.operating figures are compared éjnd “the dati‘sitﬁg)eiinlgzt?g
 ‘They show tht_it such costs, O: and power costs included' -
are lowest with niethods using -2 fized fuel bed, and ' X
a powdered' fuel requjres .. ~ Of Magnetic Transfor
efficiency and higher in- | -

- that a‘fluidized fuel bed or
. ~addti§on:l costs for a lower

. vestment costs because of the necessity of iz
- the coal dnd handling large volumes ofséus tﬂltl;%lﬁigﬁ
dust’ content.. - However, gasification of pulverized cbe’al
- is the only method - of utilizing caking coals for the
‘ production of synthesis gas. Therefore, it shounld be
- ' developed as the most important base of a large-seale
industry in'the eastern ‘coal fields. -Furthermore, the
-, Winkler process (_ﬂuidized fuel-bed), though sliéhtly
-+ cheaper in operating costs, may lose its interest as

¢ -°soon as. the pulverized-coal gasification has b P
- veloped further, especially if this latter methogegogﬁ‘

be operated Pn‘denseyeml atmospheres pressure. -
- Horr,"W. J. -See abs. 788, © =~ -
. BUFFxAN, B. H.: Sec abs, 1726,

Produetion Costs of CO-H. Mixtures fof o

Describes various meTtllllodsfofigasiﬁcation ‘and t])eh"
! 1 2 e technical perfornmiance and: .
the possible improvements of these methods with some .

- .. reversible.

+  Fe, the temperature o
that of Fe, or 765° - ‘
1515. Huema, J..T."- Tonndge Oxygen for -Chernical
Canadian Chem. Process Ind
‘ ’ 1115—1120; British Abs., 1948, B, I, 300."
" . Review "of ‘dévelopments with description and -flow

~ Industry.
. 1947, pp.

of Zine and Chromium.

1929, pp. 1056-1061 ;. Chem.

a B ‘quallelism betw
thesis ‘of MeOH

decomposition over these ¢
the péodli’tic(t:sobeingéco, H.,
pounds,- :Me, HCHO, Me:O, and.
of unid'entiﬁed substances. . r and s
1512. HugeL, G.
‘rivatives.] .

-.the’ Compagnie de Béth
the products obtained from-it. - !

[Hydrogenation in France and Foreign

1 SG!;_ et ind.; Tech ind. pétrole; No. 271,
Pp. 71~79; Chem. Abs, vol. 31, 1937,

Iron Sesquioxide.] -
" DPp. 199-201;- Chems..
. ‘System FerOcFes

- mation, 1 at 590°,
other at 650°,

, there i

ung, the

1511. HUrFrMAN, J. R., axp Dopee. B. F. Deco
tion of Methanol Over Catalysts Composed of é)n\pl(t]]seis
Ind. Eng. Chem., vol. 21,
Abs., vol. 24, 1930, p. 334,
teg‘r_xoathe decomposition. and syn-
A at.300° over a.series 'of ZnO~-Cra
catalysts is not complete but is surprisingle g&g’
“Both results show. the maximum rate for a catalyst
containing ‘4Zn:1-Cr. At about 60
rapid decrease in- C
From - 60-100% Cr,
-+ decomposition into-CO - and
. the results for synthests,
_ detivity of the catalysts.

a ¢.Cr.theré:is o'
the - activity for -decomposition.
§ very little.activity for
“He, “whiclr -is’ contrary to
foA s]tea(:iv*decrénse “in’the
for the. decomposition,

not.for the synthesis, was observed in allpcaste:(s’.n ' C%‘)IIJI(E.
atalysts was quite complex, |
:CO:, CH,. unsaturated com-
all “quantities

- '[Srntllx)gtic lesoline and Its De- -
ttives.] . Ann.’ combus. liquides, ‘vol. -

D. :19—163: Chem. Abs., vol, 3%. 193(’3, . 8571('}' v19’36,,
Describes coal-hydrogenation” Process employed by
Fischer process and

= Outline of the hydrogenation: processes of Taterna-
- tional Hydrogenation Pﬁtent T Tta, of Valletie, o
Audibert and of Fischer,

_ Hueer, R. See abs. 1980,
.1514, HueeerT, J., AND CHAUDROK, G.

s Co, Ltd, of Vallette; -of

! [Temperatures
mations in the System’ Iron-
-Compt, - rend., ‘vol. “184,71927,
Abs., vol. 21, 1927, p, 1218, © -
ex0: shows. two points of. transfor-
0", c%rre;pondting’ito Fe,0,, and- the
responding to a solid solution of -
Fe,0. in Fe:0.. These transformations. are rigorously
ve The system Fe;0.—FeQ has a_transforma-
tion point at 570° for'the Fe:O... In the system FeO
f transformation is the same as -

. VOL--18,

. cube of side 2diw.

- tering electrons ih-each atom were concentrated at
1

" “lines falls off continuously. with incréasing distand
. from ‘the center; (2) that the ist-order (100) reflec-

. -1517. HuME-ROTHERY, W., Ra¥NoR, G, Vi, axp LITTLE,
- .-A. T, Lattice Spacings: and Orfstal - Structure -of

cheet of 100-ton-per-day Air Liquide-Frankl O- plant
(Air Liquide Oxyton).

~ HumxN, W. See abs. 1571,
1516, HuiL, A. W. - Crystal Structure of Iron.. Phys.
" Rev., vol. 9; 1917, pp. 84-87; Chem. Abs., vol. 12, 1918,

p. 2064,

In the X-ray analysis of Fe a special procedure is
necessary on account of the. difficulty -of obtaining
jarge crystals. (The large crystals of pure ferrite,:
reaching a length at times of several inches, which
are met with in blast-furnace “bears”, are not con-

"' gidered.) :Single crystals about 6 mn. square and 2mm,

thick were isolated from a sample of Si steel. The
value of diw=1-48X10"" cm. requires 2 atoms for a
A Jattice having atoms at cabe
corners and cube centers satisfies this condition and
gives the observed ‘spacing for other planes. Pure Fe
was then investigated in the form of a fine powder.
A narrow beam of rays from a W target passed through

.* the powder and forimned on the plate-a kind of general-’
jzed Lauve photograph in which every possible plane
~ in the erystai structure had ah equal opportunity of

reflecting “and reflected all wave lengths present.
What was aetually observed was the position of the K
lines, which with the-tube Tunning at 110,000 volts,
stood out very clearly. Their reflection 'in different
planes appeared as concentric, nearly cireular lines
whose distance from thie center should be inversely

proportional” approximately. to the spacing’ of the .

planes. On the assumption that the atoms were ar-
ranged on a centered cubic lattice, and that the scat-

alated spacings agree remarkably.
d values but fail to account for
(1) "That the intensity of*the
1¢é

its . center, the ¢
well with the obse
the following fact:

tion is much .too wedk for its position; and (3) that
the- 2d-order - (100) - reflection ‘is entirely-lacking. In
calculating intensities it is assumed (1). that the rays,
when they reach the erystal, consist of iong trains of
waves, to which the electromagnetic theory:is appli-

- cable; (2) tliat the scattering is due entirely to the

electrons, in’ the atomws, each of which scatteérs inde-

pendently and equally; (3) that the number- of -elee: -

trons in an-atom is equal to its atomic number; and
4) ‘that the electrons have fixed positions in the atom,

bout whieh they move in ¥ery small orbits. . -

.Cementite. ~Jour.- Iron Steel Inst.” (London). vol
145 -pp. 143P=152P"; Iro; d Steel' (London),
942, pp. 315-320

Cementite exdmined by Lipson and Petch (abs;‘ 2120)

Was prepared by passing COover Fe:0s; at §50°. It
vidently had been partly decomposed during annealing
and had lattice spacings different from the cementite

ed in the present study, which was extracted from

the same results. Analysis confirmed the-composition
-Fe,C. The structure of cementite can be derived from
~ that of martensite by a simple shearing process. The
., Teady formation -of ¢ementite from martensite. (com-
pared to formation from austenite) suggests that the
Telative positions of Fe and C atoms in martensite
~enable this transformation to take place with small
-atomic movements at a low temperature,- 2 refs.

: . HUNSMARN, W. - See abs, 858"

Huxter, W, See abs. 409. ;
" Huxroox, R. T. 'See abs. 8262. -

~" [ITERATURE ABSTRACTS

- gases by Cu and .a Pd-promoted Cu catalyst has been

- phase is independent, not only. of the composition of the

" - uniinolecule layers.

. Phengls, S, and NH; are recovered from the effluents

. “TFischer-Tropsch .synthetie petrol works'are treated by

Chem; Abs., vol. 36,1942, ru liz :
. s A .7 1522, HUTCHISON,. W. K. A Plant for.the Removal of - -

teel by electrolytic attack in HOCL The values ob--
. tdined by, Debye-Scherrer photographs in'a 19-em. °
camern are: 6=4.5155 A., b=5.0773 A., ¢=6.7265 i. at *
25°,. Samples from 3 steels of-commereial purity gave.

- :about 5.vol.
“.standard alkali’ with methyl red indieator.”- S-com- -
"+ .pounds likely to be present in purified coal gas aie ™
- .CSs; COS, thiophene and its homologs, mereaptams; -~

..“gas is in 2 compound completely absorbed by alcoholic
;.- KOH, similar to- CS: but more volatile, -perhaps COS.
. Methods for determination of each are described, and

_ “factors for benZene and CS:

1518, Hureperr, 0. [Hydrogenation of Coal and Oil.}
Petrol, Ztschr., vol. 26, 1930, pp. 1250-1251; Chera.
Abs., vol. 25, 1931, p. 1359. ’

* Coal is liquefied by hydrogenation under high fem- |

peratures and pressure with or without catalysts and |

indirectly by hydrogenation of CO obtained from coal. -
Hurep, N. L. See abs. 1105. |

1519, Hurst, W. W_..and Rmear, BE. K. Promoting N
Action of Palladinm on Copper. I. Catalytie Com- o
bustion. Jour. Chem. Soc, vol. 125,1924, pp, 635-694;
Chem. Abs,, vol, 18§, 1924, p. 1775.

Ratio CO : H. burned in a mixture of the gases con-
taining O: at the surface of Cu, and Cu contaiping,
admixed with it, varying guantities of Pd has been -
measured. A real specific promoting effect was ob-
served and the addition of Pd to Cu definitely increased
the ratio CO': H.. The promoting action of ¥d on
Cu is ascribed to a peculiarity of the Cu-Pd intérface.
The anomalous-activities of molecules at.interfacial
boundaries and points of discontinuity are cited in
favor of this viewy o o L . o
1520. Promoting - Setion . of Paliadimm on

Copper. 1I. Adsorption of Hydrogen and Carbon

‘Monoxide. Jour. Chem. Soc. vol. 123, 1924, pp.

694-705; Chem. Abs., vol, 18, 1924, p. 1775.

Adsorption of Hz and CO and of mixtures of these

199 -

studied, by means of a device based on the difference
in thermal conductivity of the gases. Definite proof
has been obtained that in general both gases are ad-
sorbed, and that the ¢omposition of the adsorbed gas

gas phase, but also of the nature of the.adsorbent.
_The addition of Pd to the Cu produces an increage in
the CO adsorption and a decrease in the Hradsorprion,- - = -
‘aswell as a_relative increase in the CO of the adsorbed
phase in-the presence -of -both gasés. "Arguments are:.. .
advanced for the hypothesis that polar molecules are ' .
‘adsorbed at low temperatures and high pressures in
~multimolecule layers, .and nonpolar  molecules in - .

1521, HusMaNN, W. [Efiluents ' From Fischer-
Tropsch Plants Erected Under.the German +Year E

- Plan.} - Gesundh.~lng., vol. 62,.1939, np. 299-30+4; -
Chem. Abs., vol. 84, 1940, p. 5624 . L o

. at hydrogenation works using the I. G. Farbenindustrie .
- A.-G, . process. ~The slightly acidic* efiuents--from

“biomiechanical methods.: The strongly acidic efinent. .
~from syathetic fatty acid works'is made harmless by -
* separating the crude parafiin wax and neutralizing. - -

~ Sulfur Compounds by Oil Washing, Inst. Gas Eng.,. = -
Copyright Pub. 175/64, 1937, pp. 844, 51-64;°Gas  ~.
Jour., vol. 220, 1987, pp. 475476, 479-4835, 667; Gas .
 World, vol. 107, 1937, pp. 379-883, 471476, 563;
Chem. Abs., vol. 82, 1938, p. 6437.. i [
8 was’ determined by -dratwing: products of combus-
“fion - of a free-burning .flame-of gas in purified air
through an accurately neutralized solution of H:0: of -
"strength and titrating H,SO. formed with

sulfides, and disulfides, the last 3 representingless than -
5% of the total 8. As much as 18% of § in some coal -/

analyses of 9 coal gases are- tabulated. Partition -
were determined for 10
' ) . -
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oils; this factor is Jargely instrumental in determini ‘ : . ’ o : :

: S e in, Revi . . . .
f,‘:ag‘e‘g“ﬁ;ty. g]f Ol{itg circulate. Sludge formation ing. is g.f:eliw of the development of theoretical chemist 43, ——— _Comparison of Products of Vaper-Phase A rapid adsorption of the van der waals type occurred
in different? pertd with temperature but varied widely 1524 . . 5 1883, Foam-Phase Syntheses at Different Tempera-  during the et minate or 2. This was followed by 2
ing with 0% sﬁgé‘é oils being most unstable, Iyash- Systemizati Kinds of Chemical Reactions and Th'@i)f B es. Burean of Mines Transl. T—436, January’ period of activated adsorption. Slow diffusion then
distining gre;tlvzred" followed with 10% NaOH and = tge %mxzntmn. II. A Comprehensive Treatise op ?348 4pp. R followed and this was attributed to the diffusion of H
Specific gravity of ,{Jced studge formation in gas oil. Mate 9“1’59 of Chemical Reactions in which' Solid " from Dr. Pier's fles, high-pressure experi- trom the surface to the interior of the metal as well as
H.0 to reduce%i?;elti);]ogtsiegfssgz‘ﬂg'gg 1;111- N gh from 1941 rll;;) szzfsr_eosé“."g‘;:g- A§°u°i§ Ztschr., VoL Euatgeiuég'igsh:i‘en 558 Res’ultsgof N ew tests, and - the clow distribution of H over the surface of the metal.

_cosity should be as low as possiblé; dogx‘r‘:lni:;1 0 Reacti s of solid: : B8y VO 85, 1941, p. 537 mb 1ated comparisons of products from the Synol - 1638, . [Adsorption of Hydrogen On Redueed -
g viscosity jons of solids are divided into 5 classes on thg; tab% i - Nickel. Studies at Low Temperatures.] - Rev. Phys.
1 the rocess at. Leuna, from the straight vapor-phase Te- ickel. 4 pel ]

Chem., Japan, vol. 12, 1938, pp. 1-14; Chem.' Abs.,

tors, and from the gas circulation reactors. The

ﬁp‘r:aducts are expressed as free and total alcohol. ’ vol.-32, 1938, p. 6124,

. Yaanasur, H. See abs. 1345. Adsorption velocities d\'ere Ostud%i até 6 t%mpera-
- 9 fures between _—o93° and —130°. e adsorption oc-

Teaws, §. Sec abs. 3807, 3605, 3609, 3610, 3611, curring 1 min. after the start consists of several acti-

Imsrs, B See abs. 1910, vated adsorptions svith markedly different velocities.

1534, TizIM4, S. [S_g.rpu%nﬁofl ?zdr(fgno?é g(fg“fgg The heat of activation of a particular adsorption Was
Nickel. | I Quantities of HYGroscs e Nyckel found to be 7,100 cal ‘Adsorption isotherms for
ted Reduced Nickel, . gome particular adsorptions were found, which gave &

basis of the number of com

h b ponents. These :
further divided imto subgroups on the basci}e,aisfessumcﬁ
goqsig]eratmns as the existence of polymorphic formg:
usibility, volatility of reactants and Products, surfae

will increase the size of heaf exch: i
s xchangers one-
and increase back pressure one-half. - The me?mt'g(l)ri?-
‘?Il‘lhgeproellns& is;.:nsu%g tI‘J‘eehxgh stnd gistillation range narrow, ‘
reen rate of oil circulation, partiti n
factor, and the characteristies of ing plant;
n : the washing plant; effects, and homogeneity of the mi 4
3;3 °°’;;}“t’ ons governing the performance of the strip. raphy of 142 refs, is included. . mlxt\.:re. A Dibliog'
g plant; and the effect of individual efficiencies of 1525, Hirrie, G. F., axp WrisssERcer, E. [Catalyti :
s K [

the two. parts on the performan ivi
analyzed. ‘Some of the featur ce as a whole are Activity of Platinum Metals in the Decomposition of; -
:;xs'itbed, igc;]udin.‘: power andeigft,ﬂ?uggzt \i‘;:ug; B %Ilfgfmﬁgs] 3 gfbgétlg;iezstscn«;‘é&l%l' pe- 173—11'17“ ?iﬁﬁse?n;‘{' igigr%‘:gf O;iit;lgu:‘&d Heat of Adsorp-
em and heat exchangers. The process differs fr i 0 VUL S0y s Do - sother <108 heat of adsorption of 10,600 cal. .
i A S om i . 5 . search .
sthers in the larger quaniity of ofl cireulated and (pltalstic activity of metals of fhe Pt group foposited, - tion Sel Papers Jner oi3E Cohem. Researl, - 1589 . [Adsorption of Hydrogen on Reduced
-fa‘-g: {;‘ tid of steam to oil'in stripping. - The most erally vilf)s on the reaction of MeOH-2H.-+CO is gen-’ (T%stl),,\%;s_g_ » 1933, pp- 269758 AR T Nickel.], Sci. Papers Inst. Phys. Chem. Research
Tan ;Ooe stripping conditions were distillation at 80° Soaches q."celmtic in the early stages of use but finally’ 28, ',p‘ =98v. e A oth ad (Tokyo), vol. 38, No. 1006, 1941, p..183; Rev. Phys.
mm. abs. pressure; exhaust steam at a m.  Pd, Os, B (ﬁlstnnt value that decreases in the order: . Adsorption of Ha by reduced Ni is due to both ad- Chem. Japan, vol. 14, 1840, 1D 193-186; Chem. Abs.;-
. , 0s, Rh, Ru, Ir, Pt. In the 1st few hr. the activity. sorption - and . diffusion. ‘\Qél‘"%“f;at“‘ﬁ ,d.gt(llnct;%nt ﬁ: vol. 35, 1941, p. 3138. R
drawn between the amount of H ACECK ed o .\ - Some additional facts are noted in the study of the

- pressure can be uséd at this temperat 7
months’ operation, : perature,  After 7 . of Os rises to more than 15 times I
removal ispgo% ' ‘_rotal S removal is T0-76%.. CS: F;lue, ghg] falls rnpidl;? \3%423?1’1125\fllllséscggst%%t
1523, Hi . ‘ _and Rh_undergo relativels 1i fation. - The
Whiclfqggﬁh GS i‘i Course of Chemical Reactions in . ultimate values are ine fﬁ;‘ ?;q;:t?: ‘iﬂrﬁf}]gn' The,
Basis. Kcolloi:l1 ;tt'.;lzﬁes Ar? Ig_: olved. I. Historical + .. that of a Zn0 catalyst.’ ses much higher than
o “hr., vOl. ,1941’ . — g . A . - N .
Chem. Abs., Yol. 25, 1941, p. 3857 , PP 1871475, §3§§’é§ 1§ ‘;Sce a:s. 2257:62
» - § s - . , Lo cc -abs. .

i 3 I antities of : Ot ) 3
gégggoﬁﬁfeﬂhaéfoﬁ%ifmsrseggtx‘gsg tagi'él: qwiltl: the adsorption of H: on reduced Ni. The adsorption and
Freundlich equation. Heats of adsorption are caleu- desorption of H: on reduced Xi 18 irreversible \\'1%11
1ated by means of the Clapeyron equation; and an aver- change ,0of temperature. Tt is qifficult to desorb He
© . Dy evacuation at low temperatures. .The amount of

age of 16,350 cal. per mol. is obtained. Reduced Ni 3 ak : 3 Aoy e 3
’ i vi i o ad- activated adsorption decreases markedly with rise 1n
that was brought into contact with air, before th A etion temperature use S Dreparing redu e NL

sorption studies showed lower adsorptive capacity for ] el I ]
son i cas 6,479 The maximum and minimum points on the adsorption
H,. The hent of z}dsorptxp 0 in one sqch case was B20Y jsobar sbould vary with the activity of the reduced Ni

S e e e . g eal.permol. i . . 1 ¢ .
IsiNe; G. -Seé abs. 1828, 1829, 1830, " vavions vhenomena encotiitered R 1535, ———. - [Sorption - of “Hydrogen by-:Reduced: Vandthetprfessv\'l;le ofdtheugs. ‘é“_’_‘}l%g}v“als adsorption
Tomrsaru, T.. Sce abs, 2507. .. - s oélx{ous phenomena_encountered in the determination Nickel, 1L At Low -Temperatures.] Sei.” Papers aceounts for the adsorD 1on & T
1526, Toxes, H. L. Coal's New Horizo T Coal < apy ;’;’3’,}‘““? s, on'. the - sensitivity . of .the  measuring Inst, Phys. Chem. Research (Tokyo), vol.-23, 1933, v Taa, 0. See'abs, 1809.. - .7 - S
vol. 48, 1043, pp. 5+-64; Potrorenm (Lo g"al Age, -7 paratus. R . BB 84-43.. Chem, Abs, vol. 25, 193% p. 9559, 1540, Tamavses, - A [Coal _as, Raw Material for
6, No. 7, 1943, p. 110. T ndon), vol. - vsgg}:- ——. _ [Collection of Patents on Paraffin Oxi- *Adsorpticn of Ha under 10w pressures by reduced Ni. - Soaps]. Fette u. Seifen, vol. 44,1937, pp. 411-#153
Not until 1937 did an experimental plant T dation) FIAT Reel J-281, frames 2755-2776, May e haed at 100°, 187, 0% —45.2°, —18.5°, 41 - . Chem."Abs,, yol. 32, 1038, p. 838 . . . o
ing liquid fuels by direct hydrogenati plant for produc- 2 T OM Reel 285; PB 74,562. - .. o ;. and —183.5° The results of ‘Nikitin, see abs. 2469, at. - - Lecture is given outlining tlie history and chemistry.. ..
p ydrogenation come into pro- Claims of 62.1. G. patents and patent applications 19° were not confirmed. 'Ni and H. dig not form 2 of the processes for production of fatty acids by oxida- ...
) - compound at 19°. Tsobars all showed ‘maxima 0°-20°; -tion of paraffin hydro’carbons,'which,in turn may be
v synthesized by the “Fischer-Tropsch. contact process

duction. That plant. erected by th.

CMi ! . by the Federal Buresiu of in the field of paraffin oxi : '

oflggil zxi)ferl)&;t;buﬂg}ﬁv tPa-’, has a capacity of 100 Ib. . - 8 specific refer.gi-és‘ ageoxfif;:itoonr%rehpresented' pton &
. Itis to be supplemented with another uets. The -corresponding . foreign sxt)zagl;gof::h]g;gdd:

and minima were found between —-g0° and —180°.

""Iphe .1ower' . the- eguilibrium adsorption pressure the from water gas produaced from coal. e

*lower the temperature of the minimum. Trregulari- -1541. - [Barly History and Chemistry of the
s.] - Chem.-Ztg, - -

. plant for the Investigation of indirect hyd i 531, - Wi 83
Direct hydrogenation gasoline ey Y rogenation. - 1581, ~——, [Flowsheet- i e o th 3
70-75 § 1 s an octane-rating. ' -Mi = . et-of the ‘Winkler Plant. and 2 i i s o s : :
_ -9f 705, Which can be Inoronsed 1o §5-90 by adding seelianeous Flant Cost Data:Sheets ] _TOM Reel, e e local he g %thoe%‘r‘?sg‘c‘:e“o“:g?ei?‘ﬂ: el s ol et
fetracthy sﬁo&v%’c’tsﬂ,?i malt)le b-‘?fdhe inditect hydroge.- ' COl;tributi ) -1:1,f —:344, 28 pp. - 1 ¢ “’sorption of la’zcgt quzzllntigieg of .. The isothermdl is - 1811353 %_32Séf,I’P. 213-215; “Brennstoff-Chem., ‘vol... .
- umber and must be eracked to' - Yeu on -of the Merseburg Al monia 1 n: i slowly. e recontls dova : s sognase
. make it usable as motor st 0’ - ‘Leuna,. . Pl - g - Ammonia Wor smooth when Ha is admitted slowly. e ) ess recently dev : e
_- by this process is of :;ée{ﬁfﬁ’tg?ﬁzﬁ?s diesel fuel made  plant hoi‘;s%neett g?ggloﬁlgepnrtment‘. ~The Winkler- &8~ 1538, ——. [Sorption of Hydrogen by Reluced h;iPrfogfSti;ecsgg}i}cgg;eggl%fgtgsag?ggin%bﬁg?&zrgg-

. 1527, I. G. FARBENINDUSTRIE A, [H g oo the installation, showing retll;t?vscnemamc drawing of 27 Nickel. - 11T.-Heat Treatment of Reduced Nickeland . | 1yt?c °Sida£°n of a suitable fraction of VthF]e s‘ h‘igh- e
. [Eisiory-of Meth.  units Tha pient.eost Shests ie ?xz‘ieS.rqf the various “Tts Relation to the Sorption Velocity and to the Quan- molecular - bydrocarbons obtained from the Fi cher-
~G. nclude:. ‘Energy - data " ity of Hydrogen Sorbed.] Sei. Papers Inst: Phys. . Tropsch process. - The reaction mechanism is not very: - ;

(Tokyo), vol. 23, 1933, pP. 164172, woll known. - Whether the 0; molecule ruptures a-C-C =

Chém, Research

anol Synthesis, % Clgam
3! is.] - Ztschr, angew. Chem., vol. 40,-1937,”. 'for the overall hydrogenation process including: hydre-;

formin, A g ;
B et v R M £ “pond -of the _hydrocarbon with the formation of a -

p.-166; Chem. Abs., vol. 21, 1927, p. 1249,
r . -whether, it becomes ‘enclosed in

Chem. Abs.. vol. 28,1934, . 2580.. ~ °»

1528, Oxidation of Paraffin by Al : -
for : ! £ by Air or Oxygen: .~ the treat ) i
“for the Production of Fatty Acil:isy o xygen: . atment of-rich and lean hydrogi < z s B
3 . TOM Reel 54, . STaphs ; ydrogenation gases s N e i 5 - o | f
‘\lTIl?is; :;937’1 "“g.341i4- target 30/4.17, item 11, - 5 '7 : tionp ofoéHo‘Ut%utilffWP‘iﬁlilggv %l:tg ex’llél tion gas as & func;@ ) I'.%gdu:g dt?:;;;?fti::: giﬁgigh%%sfg%%d i%e%‘:v:g’ ‘ ,gin;k‘:ﬂlep&r‘%mgte garaﬂin with the .formation of an .-
g a lengthy and detailed report of the experi- of the analysis ‘of pure hydrogelx)latlggséagogggggggus. : each heat treatment the adsorptive capa‘;:itylior H:iat' : alkylhydroperoxide'is'not yeth clear.1 'I'{le g;‘éoué;i,‘ -
- : ure was measured:. Increasing in the primary step, unite with a molecule of parafin
with; the ffqrmntlon" of a molecular: compound. . The

treatment shorteéned. the- time " 1
Cf T - adsorption to reach “equilibrium and, - formation of an olefin by dehydrogenation, . whose
Qiminished the quantity of Hs adsorbed. /The-veloeity .~ double bond then reacts further with 0,, is conceivable.

oxidized with the. .

"mentali work- by the I. G: Farbenindustri : o CHy %5

) - - G e at’ R o ; test a

gel;:lmental plant and by the Standard "Ofl gg e;xt .. different 24—hrl.lzlhyisfiz 2 i&lgd;‘ggfnation gas output
. Baton Rouge on the production of fatty acids by the line synthesis for a tyi)ic‘al mor?tl{ﬁcul rgport on gal

‘oxidation of paraffin, .Much is said concerni -

i . -Much is said concernin 1532, - ) R

%?;1?:,‘,”;“;{} saponification’ procedures and tlieg,p;?: .. "Monozide " miHydrocarbon Synthesis From Carbol ith which A diffused into reduced Ni'was P N fested - 'The peroxides then become further

- tion andoanalse'sfsa tty acids, as-well as their composi-. . cording to the sznl;(ljsgi%lxlx ‘IYIIJ&:; JIT%IO(I\}ftaIySt A4§'i by heat treatment up to 500°. - L - “formation of aleohols and aldehydes from which the .

1589, i, S. R Lo e - Rept. LU 558, No, N-25, June 2371942 2 Reel 148,574 1587, .- [SorerION ;of Hydrogen ~by - Reduced * - fatty acids arise by way.of the peracids. ' Alcohols and’ - .

. . [Supervision .of ' the Purity .of -Oxygen: . Tabular data sum i o ) 2 DD ., Nickel, 1V. The Velocity of Sorption of Hydrogen: sldehydes are, thus, the intermediate products of fatty -
! ) ; marize the products obtained it ii ; " v e.] - Sci. Papers Inst. Phys, Chem, . ' -acid “oxidation. fThere is ' also. the possibility of -~

) tion' from 2. mol. of aldehyde. Bsters - .’

%etheAEarly e 1. 26, 193 45-69 ;. Ch ester forma
: . (T vol. 26, 5, pp. 45-69; Chem. .. | : 2 5 .
‘Abss?a:g{tée gls{gg,)i). 3898, - 59, PR BT T could be product‘eld ;ﬂso by the iiac?on;y of the msteé'- -
. e PN - edu ol s mediately forme | aleohols with the fatty acids. - ide
\nt%%tggf Z(;_Epggf‘ %«H%g{ égg:lggg fjd‘;‘(‘,ﬁo“}i‘ﬂ‘;ﬁﬁ renctions‘a'ije favored thergby 'so‘, that me fatty gdds
ons pressuires Of 'He." Bxcept for the first 15 sec. after - are sensitive to further oxidation andean react with -
the introduction of Hi the rate of sorption was followed -, Oa more eastly than do the bydrocarbons. In this way -
up to 90 min., The results indicate 3 types of sorption.. - undeslred—oxyncxds are formed, which enguy zq:m lac-

- and Nitrogen Produced by the Li i i
1 quefaction of Air.] '~ & 10-weekrun ? 5
;’.l[‘sggl R‘eel‘ 195,} ?art 10,~Iten} 3, Frames 31,234'—31,24(3, © with'a 55:45 glmz n0¥ ég{nﬁfeai%?();az}]nd ?‘igl?itm
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et LT R R e et v prsavad s oinod, I pucats o
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; pidly and efficiently. .Several = - work i nols Sultonaten gatty aelds
tab}es and graphs are included, depicting the effect of - lubl;'icegtigg ;;)lsyfxl:% il;:gll:gxl-s:);: onates, fatty aeld




-~ per hr. pér ton of paraffin,

. 30% Na:COs and 459

“‘1

tones with the intermolecular splitting off of H:O,
and, if the oxy-group of the one acid reacts with the
carboxyl-group of another, estolides are formed.
Moreover, the oxyacids easily split off H.O with the
formation of unsaturated acids. The oxidation also
can lead to ketocarboxylic and dicarboxylic acids.
It has been found possible, however, to suppress all
these side reactions in favor of th
of normal fatty acids so that today a large part
of the soap used in Germany is made from Synthetically
produced fatty acids, .

1542, - [Soaps From Synthetic Fatty Acids.T
Kolloid-Ztschr., vol. 85, 1938, Dp. 234-246; Chem.
Abs., vol. 83, 1939, p. 1979.

Manufacture of soap from synthetic fatty acids
on a commercial scale is described. Hydrocarbong
were produced by the reaction of CO, from coal or lig-
nite, with H. in the presence of a catalyst. These
hydrocarbons w
sisting mainly’ of C;—Cas - chains,
purified by boiling to remove the low-boiling fatty
acids, and saponified to soaps or esterified. to fats.
The soaps produced in this manner were similar to
soaps from natural fatty acids in their surface tension,
viscosity, foam-producing properties, gold -number,
turbidity formation, and detergent properties. Ix-
periments on the production of edible fats from syn-
thetic fatty acids were successful on a laboratory scale.
15483, - [Importance of Synthetic Fatty Acids

for the German Fat Economy. ] Kolloid-Ztsehr., vol,

. 108, -1943,. pp. 105-108; . Chem. Abs., ' vol.: 37, 1943,
.- 6917, oo . S
Process for manufacturing synthetic fatty acids is

described based on the oxidation of the.residue ob-.

" ‘tained during the hydrogenation of CO. 'This residne
of the synthetic-fuel plants is first fractionated then

" oxidized to fatty acids. The product: is- washed to re-
moved the eatalyst, saponified, and the unsaponifiables
are steam-distilled and
Theé soap is acidified,

S the fatty acids are distilled angd
fractionated.  These acids have 10-20 G atoms in the
chain and are similar to natural fatty acids, except
that the synthetic ‘product -contains acids, with both.
even ‘and uneven -G atoms. . The product is- used for .
Soap and, after esterification with glycerol, for cooking
.- fats and for artificial butter. : S o
1544 IMEAUSEN, K. -H. . [Synthesis 'of Edible Fats. :
Ztschr. Ver. deut. Ing., vol. 91, 1949, pp: 463467;
. Chem. Abs., vol. 44, 1950, pp. 4693, 5615. .- : N
- -Fischer-Tropsch process yvields 10-15% of paraffinie
- Tesidue boiling 320°~450° (chain length,. Cor-Coo) -Suit-
- able for producing synthetic fatty “acids.’ The ‘con-
version uses finely  distributed gair. of atmospheric -
bressure. at temperatures slightly abovée 100° in- the
‘ Dresence of Mn catalyzers. ' The process takes 15-80
h}‘.rm Al or-special steel towers 11 m. high and 2.6 m;in
diameter. Oxidation- requires approximately . 50 m.?
The reaction is exothermic.
towers and saponified with -
NaOH at 95°." Nonsaponifiables
< are.separated, and thé soap is heated 320°-350° to re-
. “move H;0 and paraffins, which are recycled along with
- the previously recovered nonsaponified material., - The
s0ap js dissolved and converted into fatty, acid ‘and
Na,S0, by means of 79% H:S04. The crude fatty acid
;sz oforai(]:lttionétre& ugdex(')l 4—%(3 ,mm‘i absolute ‘pressure.at
0 y Ci—Cazy Gas -and: higher, and. residue.
Yl IS T0-80%. - . - oLl e vesidue
IntaoFF, D. H:- Sce abs. 202, -
iow INama, T, See abs. 1120. L
545. INDUSTRIAL and ENGINEERING CHEMISTRY, Meih.
*- 8nol Developments. Vol. 17, 1925, pp. 772-978. - -
"-Full significance of the synthesis of MeOH. arid
© ' petroleumlike compounds from CO and H; has not been

‘The product is washed' in
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e desired formation .

ere oxidized, by air, to fatty acids, con- |
Eliese . acids ‘were.

< tiont by the addition of He and CO

returned. to ‘be -oxidized again, .- !
".--Sis industry are.exemplified by ‘a survey of the syn

-+ of 300 ton-per-day capacity is probably the minimum . 3
‘2§ compressors -and

:-the desivable overall plant eapacity. Also, the enor- -

“.tributed -over a fairly large output, "if reasonably low

" -at. the commonly. accepted. figure: of
+ ton of NH;, would be about $25,000,000. -

" It Mas been reported.that

. "Drice ranges from $0.01
_2.$0.05 per gal. gasoline ha

.75, a diesel oil with
- chemicals in the-

- European: methods,

realized. The significant thing is not so much whethey .
production will be undertaken in the United States op -
even the price at-which foreign producers will demop. .1
strate their ability to send this chemical to us. Tty -
rather the patent sitnation that is causing the gravegt -
concern in the light of the controversy taking place .
between Badische Anilin- und Soda-Fabrik, versng | -
Patart. Present produetion in Germany is about 1,000 i

ton monthly; the estimated total for 1925 is 15,000 ton, *
Production costs are believed to be about 13% of the ..].
cost of MeOH by wood distillation, It is stated that

at 1 plant the cost has been reduced to $0.03 per kg,
1546, Synthetic Manufacture of Methanel, -,
Vol. 17, 1925, pp. 951-982; Chem. Abs., vol. 19, 1925, -

p. 2928, -
British Patent 229,715 is reproduced in full, together "
with a statement of conclusions drawn from this patent
and from other literature as to proper apparatus and
© conditions necessary in MeOH synthesis. The essen-
tial features are ‘as follows: (1) A gaseous mixture
of CO and H: in which there are at least 2 vol.of Ha': 1
of CO; (2) catalyst, a pumber of which are available,
consists chiefly of ZnO with admixture of Cr,0;. and
metallic'Cu or CuOj.(3) absence of alkali in -the
catalyst, which would cause decomposition of .the
MeOH produced and production of ‘higher alcohols,
H,0, and. oily and tarry bodies therefrom (4) proper
apparatus made. of alloy steel and lined with Cu, Al,
or'Zn capable of withstanding very high pressure, at
least 250 atm., and containing a heating element so'that
the incoming gases will come in contact with the
-catalyst at'a temperature around 250°-300° C. without :
cowming in' contact wwith Fe, Ni, or Co: (5) condensation
of the MeOH produced, and the recirculation  of the
-residual-gases brought again to-the proper concentra-

o

1547, - Pressure-Synthesis. Opei'ations‘ of the
. . DuPont Ammonia Corp. Vol. 22; 1930, pp. 433437, -

Outstanding characteristies in the pressure-synthe-

thetic NI plant at Belle, W, Va. Because of the ex-
tremely high capital investment ‘necessary, a plant

economic size that can be constructed if costs are low .
enough to make a-satisfactory rate of return in this 3
field. Furthermore, the 'size of such operating units
€ converters is increasing to such a .
-degree that this faetor of unit size controls very largely

mous research and development.expense must be dis-

expense is to be shown per unit of output. Assuming
that the 300 ton-per-day” plant.is .the smallest that
should be projected, then the total capital requirément,
$250-per-yr.-per- 1
. R
-1548, - Gasoline From Natural Gas. Vol. 37, i
No. 7, 1945, Adv. Seet., - A

. 5.

: gasoling can be made at
-about $0.05 per- gal. using the Fischer-Tropsch proces:

and natural gas (abs. 2516 and 2997). Qur naturalé
.8As resources are estimated at 111 trillion cu. ft;: The

5-$0.05 per.1,000-cu. £t. - 8

at $0.05, it is possible to. make

ving an octane rating of.

a 90~100 diesel index,-and various

form of : 3

Using natural gas; 440 1b. or
to make 1 bbl. of ‘gasoline,

claimed: that with gas

enough to last 18 yr. at the 1940 rate of consumption
A plant capable ‘of making 300,000 bbl, per. day, Amer:
ican design, would cost 660 million’ dollars, as.com

ith a plant of European design, which jvould
fggf dlr billiog. As to costs, without depreciation,
pefore taxes, and without profit, gasoline can ‘be made
at $0.036 per gal. with $0.05 natural gas. With depre-
ciation, without taxes and profit, cost would be $0.048
al, b

gﬁi 50.051 and $0.053 for the same conditions.

1549. INDUSTRIAL AND ENGINEERING CHEMISTRY, NEWS
Epition. © Soap Production From Paraffin to be
Doubled. Vol. 16, 1938, pp. 193~194.

First experimental plant in Witten on the ‘Ruhr,
Germany, now produces 20,000 tons of fatty acids from
parafiin per yr. A second plant of 20,000-ton capa'cxty
is under construction. The new soaps do not dl"ﬂ‘fer
from the customary soaps eithgr in odor or in charae-
teristics in use. The paraffin is produced in the syn-
thesis of gasoline.

1550. Coal Hydrogenation. Japan. Vol. 19,
1941, p. 70. - e B
In addition to .coal hydrogenation, research was

‘econducted on the synthesis of moter fuel from CO -

and He.. The Fischer-Tropsch syntbetic fuel plant of
the Mitsui Mining Co. has been partly completed §vxtl}
test runs under way, but none of the other Mitsui
plants under construction will be ready f9r production
before 1942. - The National Gas Institute of the

. Formosan Government-General lias completed 2 pilot

plants. One will . produce. carbon black,. the other

H,CO mixture -for gasoline synthesis. - Synthetic

MeOH is manufactured by 6 companies, with an ag-
gregate capacity of 19,650 tons per-yr. ) .
1551, INDUSTRIAL BULLETIN 'OF ARTHUR D. LrrrLE, INC.

Gas From Gas.  No. 224;71940. ) S
--Review of-the Hydrocol developmeut at Brownsy@lle,
Tex, Lo .

1552, INDUSTRIAL CHEMIST AND CHEMICAT, MANUFAC-
" rurer. Oxygen in Water-Gas Manufacture. Vol. 19,
1943, pp. 13-17, 57-60. :

 Review of processes. Describes Winkler, Lurgi, and,

Thyssen-Galocsy processes briefiy, with:details of re-

cent installations”in Germany, particularly in-com-
binatfon with low-temperature carbonization plant.

1853, —,  Thirty Years' of. F. Fischer's Work.
_Vol. 20, 1944, pp. 257-259. - "

- On Qctober 1, 1943, F. Fischer 'li'andedro\'er to Prof. :
Karl Ziegler the.direction of the Kaiser Wilhelm . .

Institut fir Kohlenforschung in Miiiheim-Rulr, - Re-

..." view work by Fischer at Milheim. Up:to 1924, the

institute was occupied largely with researches- upon
the constitution of coal; after that date, with prob-
léms of gas chemistry, leading up to full-scalé-appli-
cation of the Fischer-Tropsch synthesis, - :

1554, - ..~ QOperation of Two Fischer-’rrops_ch
“." - Plants. - Vol. 22, No. 256,'May 1946, pp. 258-257.
. Report on the operation and production of the Rhein-

A-G. plant at Sterkrade-Holten,
1555, —

Dreussen plant at Moers-Meerbeck and the Rubrbenzin '

DPp. 242-249; CIOS Rept. XXVI-2, PB 6, 684, and

149,196, - . : S0 o
The nature, manufacture, .and -uses of Mersol and
Hostapon ' are- given.

Teaction, Hostapon is a .mixture -of alkyl sulfonic

acids produced directly by the sulfo-oxidation of Mepa- -
sin, the reaction being promoted either by ultrgjiolgt o

" LITERATURE ABSTRACTS

At present, refinery costs, with $1.20 crude, '

. " Mersol and Hbsta'pon—‘Mziﬁufactuie of ..
Sulfonated Detergentsin Germany. Vol. 23, 1947, .

~XXXTI-107, PB 6,650;_BIOS Final Rept. §05, PB

Mersol is a mixture of sulfo- -

1 or with acetic anhydride. The Fischer-Tropsch

frgargion used for starting material was the 220°-330°

C. or the 230°-320° C. cut. Flowsheets, detailed de-

seriptions of the processes, and the outputs from the

. plants are given. - - )

1556, ——— Synthetic Fatty - Aecids. L~ IL. Vol
23, 1947, pp. 652-656, 755—763. o £
Information in this article is drawn mainly from

'BIOS final reports §6, PB 18,911; 275, PB 23,808; and

805, PB 49,196, and FIAT reports 407, PB 7,788, and

426, PB 7,745. The raw materials used by the Ger-

mans to produce synthetic fats consisted of Fischer-

Tropsch wax, gatseh boiling at 320°—450°, waxes from

hydrogenation of broswn coal, and even petroleum de-

rivatives of waxy character. Plants were operated
by the Deutsche Fettsiiurewerke at Witten-Ruhr, by

the I. G. Farhenindustrie at Ludwigshafen-Oppau and .

Heydebreck, by Hubbe and Fahrenholtz at Magdeburg, .

and by Rubrchemie in a 3-ton per month pilot plant at.

Sterkrade-Holten. The intake capacity of these plants’.

was approximately 100,000 tons per year, with a rated

vield of 73-80% of fatty acids.
chemie developed by Velde utilized the harder, long-
chain waxes and produced fatfy acids of high molecn- -
.lar weight. The raw wax was heated to 125°, treated
‘ with nitrosyl sulfuric acid for S-12 hr., the acid was
" separated and the waxy product washed, dried-, melted
again, kneaded with caustic and, after saponification
- 'was complete, extracted with a Fischer-Tropsch motor- :

-gasoline fraction boiling at 80°-=100°. The separated

wax was returned to the process, while the soap was -

treated. with dilute H.80, washed, and Qx'igd. The
;- material so made was called OP82,-and the yield was .

- about 80% ox the wax wused. It was yellow to brown-

- In color, hard, and solidified at.S$0°, its acid No. was ~

- 145-150 and  its sapomification "No. 150-155.  The I '~

- . yYalue was nearly zero, . - .
1557 —=— " Synthétic Oil in Japan—an Attempt to

.. ‘Gain Self-Sufficieney. : Vol. 23,1047, DDp. 383-340.
. Complete plants at the end of the war numbered 2"
" for hydrogenation, 5 for Fischer-Tropsch, and 34 .for.-
" low-temperature carbonization.
thetic oil, excluding Manchuria, for 1944 was 113,000
kL, of which 770 kl. were hydrogenation products,

.903 - -

The pracess of Rulr-

The: output of syn--"

- 18,000kl Fischer-Tropsch: oils, and 95,000 kl - low-. ",

temperature carbonization oils.r Qutputs are disgussed -

Survey of Germany’s efforts to produce ‘synthetic

. detergents.. -Fatty acids .and fatty aleohols from :
. Fischer-Tropsch waxes.were a_considerable source, of -
.the raw materials,” The importance is drawn mainl

. from CIOS Reports XXVI-2, PB 6,684; XXX-10, PB. .-

~_954; and BIOS Final Report 711, PB 45,243 ; and BIOS .
. -Miscellanéous Report X1, * "0, R :
1559, Inscey, E. G,
© . and a Method for Their Preparation. Jour. Phys
.- -Chem,;. vol.: 89, 1935, pp. 623-636; Chem. Abs,, vol
29,1935, p. 5327, . L R :

“the oxidés. The adsorption of H. on Ni was. studied .
over: the temperature range —80°-150°. : -

. 1560.. INSTITUTE OF Gas TECENOLOGY. -Fischer-Tropsch .

', Process. .An Annotated .Bikliography. - Rept. for
* ‘Technical ‘Sec. Postwar Planning Cooperating Com.,
Qctober 1945, 82 pp., 423 re$., 49 tables and»lG figs.

in detail. L - . )
1558, — Igepon, Igepal,. and Trlose.. 1948, R
CUEUL0B-RAT. Ul Y SR n

'Study of. Finely Divided Metals -~

Adsorption of H, C-H and C-H. was ‘determi{]ed at*

- 0° and compared with the rate of hydrogenation of .
“ %I (4H, .°and -Cu, Ni, Co, and Fe catalysts prepared from -~
“both- the ‘oxides and the amalgams.~ Ni, Co, and Fe, :
*..but not-Cu catalysts prepared from amalgams, showed .

“chlorvinated paraffins in the Cy<Css range, made by the ‘hydrogenating:activity-as high as those prepared -from -
rinate Cy<Css range, -by. g

+ adtion of 'SO: and Cl-in' the presence of ult;n_lxiol_et '
: light on a hydrogenated Fischer-Tropsch Kogasin. dis-
Conversion of all available nas - Hllate (Mepasin). The reaction is known as the Reed
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Very comprehensive review of the Fischer-Tropsch of yield is included. See .abs. 1562, 1563, 1564, 1585,
1561

- Compilation of every published type of Fischer-Tropach cobolf catalyst—Continued
Drocess is given. It embraces the following: Chapter

5 Sore . Yield of pri-
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" 1567,

. Tropsch process. . The conclusion is that the utilization- -

. :.is proposed, however, .that the fedsibility of producing

' - together with combustible' zases and about 8% of C.
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C Ratio of constituents, . Rtiuctlon
.| tem-

omposition basis perature, Remarks
Fe-Cu-K:C0,-MgO-kgubr : :25:2:2:125 195

o p $35:0:2:195 482
Fe—C_Du-K;CO;-.MnOz-" h: 100:25. 125 495

{1 00 i}
Fe-Cu-Mn-EOH-kgubr. : 2 82
F&%u-ThOz-KzCOrkmhr 100:25:5:2:125 495

0. : 100:25:2:2:125 482
Fe-Cu~Uy0¢-K:COr-keinh 100:25:5:2:125
Fe-Cu-Zn-K:COx-kgubr. 125 ggg
Fe~Cu-Al:0;-Mn-EOH-kguh 129 (sic) 482
Fe-Cu—Mn-Nl—ThO:kmhr 100:25:15:10:125 (sic) 495
Fe—Cu-—NY’l—Th-C S 25:0,74:0,10:~ 509 Tield of gaseous.
Fe-Cu-N1-ThOU;0¢kgub i $125 495 8 i

1 Lb. per 1,000 cu, ft.

156§. - . - Fischer-Tropsch Process, an Annotated
Bibliography. Rept. for Tech. Sec., Postwar Plan-

Compilation of eaci'v published type of Fischer-Tropsch alloy catalyst

ning Cooperating Com., October 1945, p. 29.

temp
ture, °F..

Renctio:i. )
ora-

Romarks |

e

Increase m Al or.
‘decreased yield. -

Yield varied with diameter of
reaction tube. ’

emperature

o ‘ i Ratio of constitu-
‘Compos?txon - S ents, weight basis
COTA]" | 7 - . R ;,‘, = -
Co-8i -

Do,

Do
Ni-Al

R Dn‘

Do X v i e
Ni-§i « . comctin .45
Ni-Co-§i : ) 100:100: 200
B 100:100:200

0 i , N N 100:100:200 .
Ni-Fe-Al P " - ) 100:100:200 .
Ni-Mn-8i........ . L g . 100:20:1
Ni~Co-Mn-§i 100:100:20:200. - -

. Utilization of Ofi-Pénk Gas-Caphcity. . 1568~

. Com., August 1945, pp. 35-47. - : - E
‘Discusses the possibilities of ‘utilizing spare water-
* gas equipment for producing synthesis gas for making -

..1570.
synthetic MeOH or synthetic gasoline by the Fischer: :

of spare water-gas ¢apacity during off-peak periods -
for.the above purpose is not economically feasible. - It.

lamp black or ‘¢éarbon’black be invest

¢ ; igated, as this' @ :' tact Isomerism.]
2 o007 1908, pp. 2014-2016

propositlon'»is:econémically,pos‘sible, . B
V1568."IpAmr, V. N. [Pyrogenic. Contact Reactions 595.

~of Organic Compounds. ' I, IT, 1IL.] . - Ber. deut. chem. 1572, IpATIEFF, V. N, and LEoNTowITscH, W. [Psro-

3 - .genetic Contact Reactlons of. Organic Compounds:
- VIL: ‘Contact” Metamerism.] /- Ber. deut.’ 'chem.
, bp. 2016-2019 ; Jour, Chem. Soc.,

Gesell., vol.-84, 1901, pp. 596-600, 3579-8589; vol. 85, ..
1902, pp. 1047-1057, 1057-1064; Jour. Chem. Soe.,
- 1901, I, p. .248.; 1802, X, p. 4; 1902, II, p. 335. )
- - MeOQH is decomposed by heat into trioxymethylene,-
a"decomposition facilitated by Zn, but Fe. causes a
further decomposition into 'H. and CO. In presence
of graphite,- MeOH yields considerable quantities of
.CH,. When MeOH is passed through a .red-hot Fe
tube, considerable quantities of HCHO are produced

The oxidés of Zn, Fe and Cr are classified-as dehydro- °
genation catalysts. - L

‘ganic. Compounds,
deut. chem. Gesell., vol. 36,
~ Chen. Soc., 1908, I, p.-594.
1571, IpaTIEFF, V. N, 'and Humx, 'W.

Contact Reactions of Organie Compounds. VL. .C
. deut.:chem. Gesell,; vol. 36,
ur. Chem.’ Soc., 1903; 1.’

- Gesell,, vol. 36, 1903
. 1903, I, p. 598. :
1578. Iratierr, V. N. [Catalytic ‘Reactions at High

+ Temperatures " and " Pressures.
Russian Phys.-Cheni. Soc., vol. 36, 1904, |
813-835; Ber. deut. chem. Gesell.; vol. 87, 1904, D
2961-3005 ; Jour Chem. Soe., vol. 2, 1904, pp, 644-645.

i .Investigation, of the decomposition of alecohols at
‘high. temperatures and. pressures-in presence. of Fé
catalyst leads to the conclusion that inerease of pres:
sure diminishes the decomposability of aleohols, and

.. [Pyrogenetic Contact ions .
- Rept. for Tech, Sec., Postwar Planning Cooperating. - -~ -ganic Compoifnds; "gIV.'nA New Metlligg(‘:&olgsegirglrg 3
- - Olefins.] Ber. deut. chem. Gesell., vol. 36, 1903, pp.
1990-2008 35 Jour. Chem. -Soc., 1903, I, p. 593.
- - [Pyrogenetic-Contact Reactions of Or-
V. Contact -Isomerism.} - Ber
, 1903, pp. 2003-2013; Jour,

[Pyrogenetic

altheugh the course of the reaction is the same as
under ordinary pressure, yet the produets of the re:
action, especially the gases formed, differ in composi-
tion from those obtained under atmospheric pressure.
The decomposition of primary, secondary, and tertiary
alecohols differs as regards both the products formed
and the velocity which may be taken as approximately

roportional to the rate of increase of pressure. In-
vestigation of the decomposition in presence of alumina
as catalyst of alcohols in closed vessels under high

pressures and at definite temperatures shows that the -

alcohols undergo decomposition into olefins and .0
just as is the case under ordinary pressure. The tem-
peratures at which the catalytie decompositions occur
are, however, higher than under atmospheric pressure,
But it is found that at temperatures lower than those
at which the olefins are formed from primary aleohols,
1 mol. of H:O is given up by 2 mol of aleohol, an ether
peing formed. . This reaction is reversible, the ether
again yielding ‘ the alcohol wnder the influence of

alumina. At higher -temperatures the ether under- -

goes further decomposition into olefins and H:0. At
still higher temperatures the olefins and also the alde-
hyde formed by the hydration of the ether are decom-

posed, rielding gaseous products partially similar to

those formed during catalysis by Fe. : :
1574,

Russidan Phys.-Chem. Sec. vol. 45, 1913, pp. 4381425

‘Chem. Zentralb,; 1913, II, p. 234; Chem. Abs., vol. -

7, 1913, p. 3196. )
It has been assumed that the ca

talrtic S‘\;llflleSiS of’

. CH,from C and H: in presence of reduced Ni is facili~
. tated- by the ~formation of ‘hydrides of -‘the - metal. -
Tpatieff aseribes catalysis to the presence of metallic
_ oxides, which wmay serve bath as oxidizing and reducing -
agents, In this case tbe scheme is as follows: Actor
-. H-NiO catalyzer; Actor H-C acceptor, .The oxi- -
.~ dizes the C'to CO:, and the latter is reduced by the. !
H; according to the reversible redction: CO:4-4He=

CH4-2H:0. As the H.O jiroduced is decomposed by the
metal with regeneration of metallic oxide, the process
is continuous, a small amount of the latter being enough

*.for synthesizing a considerable’ amount of -CH,, - The -
. correctness- of ‘this view.is supported by -the. fact that

at least a small amount of H.O is necessary in this, as

- in many other reactions and that the reaction repre--

sented by the above equatipn :reversible. This is

proved by ‘numerous-experiments made -at. different.
peratures - and -pressures, and with different con-
centrates of the gases. The results of these experi- . -

ments are summarized as follows: The reduction of

decrease with an increase in the original concentrate
of the CO;,; both NiO ‘and. reduced Ni- catalyze the
Teduetion, while .CuO. is considerably less effective;

tables illustrate the resuits. °

Oxides by Hydrogen-Under Pressure-at-High Tem-
Deraturés.] Chim.’etind., Spec. No., April 1928, pp.
411-414;. Chem. Abs., vol. 22, 1928, p. 4287... .
Effects of CO on CuSO, solutions at 160°-220° and
" 100 atm. for 16 hr. were studied. It was found that
1,0 and CO reacted to give HCOOH, which decomposed
give 2H: and CO..'; - s B

. Hydrogenation' Developments in -Rus-
sla, Nat. Petrol. News, vol. 23, No. 25, 1931, -pp.
1-64; Chém. Abs., vol. 26,1932, p. 1424,

8anic¢ compounds were made possible with the develop-

~[Catalytic .= Synthesis of Methane.}
Jour. prakt. Cher., vol. 87, 1913, pp. 479487 ; Jour. .

CO: by 'H: does. not -go to. completion, whether the
H,. or the QO: is in-excess; when a-)arge-excess-of '
CO0; is used, the relative amount of H. left unchanged -

fth theoretical ‘amounts of the 2 gases-the reaction .-
OL reduction tends to 'reach acertain limit. - Several = -

75. [Displ ent of Metals: and ‘Their

ccomposition’ and synthesis investigations of .or- -
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- ment of high-pressure and high temperature methods.

The reduction of CO by H: at atmospheric pressure with

" catalysts produces liquid and solid homologs of CH..

The formation of metal carbides appears to be an
intermediate stage of the reactions involved. A gaso-
line produced similarly from water gas was shown to
be highly unsaturated, and several 0. compounds were -

isolated.

1577, — . Mixed Catalysts. Nat. Petrol. News,
vol. 32, No. 32, 1940, pp. R-280-282; Petrol. Refiner,
vol. 19, 1940, pp. 250-255; Science, vol. 91, 1940, pp.
605-608 ; Chem. Abs, vol. 34, 1940, p. 6512,

According to. a theory formulated by Ipatieff, in-

_ creased activity is mot explained satisfactorily as a

purely phrsical effect of the promoters resulting in
arrested recrystallization and preservation of the sur-
face. Esperiments with promoted catalysts led this
author to conclude that a new source of energy con-
tributes to catalysis. He assumes that contact of the
metallic. promoter with the basie catalyst produces

. electric " energy. Ipatieff believes that the metallic
" oxide promoters participate in the reaction according

to their chemical nature, thus assisting the catalyst in
utilizing the reaction energy. This would mean, for. -
instance. that ThO: in a Co-ThO-Xkieselguhr catalyst

acts not only by its stabilizing influence on the specific
structure of the catalyst but actually takes part in the
reaction as a dehydrating agent. - An activating agent

may thus operate by physical, chemical, or physico- -
chemical weans.’ : : : :
- Sec abs. 3091a. -

" 1578, TPATIEFF, V. N., AND Dor.éov,i B."N. t'Study of

Catalysts for the Synthesis of Methanol.] Jour.
© Chem. Ind. (U. 8. 8. R.), vol. .8, 1931, pp. 825-829;

" Chem. Abs., vol. 36, 1032, p. 80.,

" Decomposition of MeQOH over various catalfsts was’
studied as a guide to the discovery of the catalyst most =~
active for the MeOH synthesis. Zn-Cr catalysts are: .

best, though Zn and Zn0O.also may be used. "Asbestos

‘forms-a better support than pumice. For best results

the Zn-Cr nitrates are precipitated fromdilute solu--~
tion by dilute alkaline carbonates, which produce a

more active eatalyst than-the livdroxides on the as-,

bestos at 60°-80°. The density of the catalyston the
support should. be high. . The catalyst is then reduced: .

by ‘H:'or MeOH vapors.; Zn catalysts are less easily’-
poisoned by PHL than.those of Cu. Nitrates of Ce, <

Th, and UO: serve as activators in small amounts, but

_in larger quantities they reduce the catalytic activity. .
On standing, the activity of all the catalysts decreases. -

IpstiEFF, V. N, Axp Hyusx, W. [Prrogenetic’

Contact Reactions of Organic Compounds: - V1. Con-- -

tact Isomerism.] ~Sce abs, 1571. - '
7. YpATIEFF; V. N., AND LEONTOWITSCH, W.. [Pyro-
genetic. Contact Redctions of Organic Compounds
VII. Contact Metamerism.] See abs. 1572, = -

- Methanol From CO: and H: Over Copper-Alumina

. Catalysts..- Mechanism™..of - Reaction. - Jour.. Am.
Chem..Soc.; vol. 67, 1945, pp. 2168-2171 ; Chem. Abs.

" vol 40,1946, p. 1140. - - ¢ o Ll

- - Synthesis of MeOH from CO; and-H: over Cu-ALO;
. catalysts was investigated over a catalyst temperature
range of 282°~487° and a pressure range of 117410 :

‘atm, Cu alone and Al-O; alone had no catalytic effect.”

The most active catalyst had a Cu content of §-28%; . -

giving conversions of 949, at 410 atm. and catalyst

‘ temperature of 285°. ' Similar experiments with CO

and H.: gave conversions of 39439, with as much as

-~ +15 and 419% of the CO charge reacting to give CH. and"

dimethy] ether, respectively. - When CO: was added to -
the CO (mol. ratio CO:C0,=38.1:1.0) the MeOH con-
~ersion was raised to. 64%, and the formation of |
Gimethyl ether was ‘reduced to about '1%. Results

1579. TpATIEFF, V. N., AND MoNROE; G. S. Synthesis of . - :
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obtained with agueous CH.O solutions indicate that

the formation of MeOH from CO- and H: under pres-
sure may proceed along 2 paths. After reduction of

the CO: to the CH.O stage, part of the MeOH is formed -

by direct hydrogenation of the CH.O. and part by the

Cannizzaro reaction. . .

1579a. IraTIEFF, V. N., AND ScEMERLING, L. Alkylas
tion of Isoparafiins. Advances in Catalysis, Aca.
demie Press, Inc., New York, 1948, vol. I, pp. 27-64.
‘Critieal discussion of eatalytic alkylation of iso-

paraffins with special eniphasis on catalysis and reac-

tion mechanism. 43 refs. listed.

1579b. IPATIEFF, V. N.. MONROE. G. S., AND FISCHER,
L. Low-Temperature Hydrogen Production,

 Ind. Eng. Chem,, vol, 42, 1050, pp. 92-94; Chem. Abs., .

vol. 44, 1950, p. 8,221.

Experiments were conducted on ‘the direct catalytic
conversion of CH, and H.0 to H. and CO: at about
500°-800° and at atm. and at 2350 D. . i pressure.
Space velocities of CH, of about 120 per hr. and mole
ratios of H.0:CH, of about 5 at atm. pressure and
82 at high pressure were used. The most effective
catalysts were NiO or Ni0 and Cu0O on kieselguhr
and the optimum concentrations about 7% Cu0, 70%
NiO, and 239; kieselguhr. This gave 55-92¢% conver-
sion of CH. Increase of ‘temperature increased H:

“yield and formation of CO." Increase of pressure de-
creased CO formation and H: yield, but the latter ef-
fect was nullified by increasing the H.0:CH, mole
ratio. - -

1580. IREDALE, T.. AxD ‘Lyoxs, L. E. Influence of Inert

. . 'Gases on" the Photodecomposition of Gasedus Ace-

- tone. "Jour. Chem. Soc.; November, 1944, pp, 588-590;

- -~ Chem. Abs.; vol. 39, 1945, p. 3733, 7 . .
A study was made on the influence of CO: and N:

. at.about atmospheric pressure on ‘the photodecompo-
sition of gaseous acetone at room temperature in light
"of "wave length 2,400-3,100 A,

_formed, and the ratio C:Hs: CO approached unity. The
‘results are attributed to increased ‘dissociation of
. acetyl radicals on collision into CO and methyl and/or

. to. hindering diffusion of acetyl to the walls, where -

" it asSociates to give bigcetyl, - T
‘1581, IRON AND CoaL TRApES REVIEW. Hydrocarbons

* - From Water Gas. ‘Germany. Vol 129, 1934, p. 542,
- . Fischer experimental plant for the-manufacture of

) " synthetic benzine from ‘coal, which is being erected -
- by-the Rubrchemije A-G:; of Oberhausen-Holten, will .

" probably be completed at the end of this year. The

_cost will be approximately RM 1,000,000. The Fischer
Drocess operates at normal pressure -and commences

. 'with water gas made. directly from coke; thus, it is

*.-Dot based on coal byproduets but 6n the raw fuel itself.
The- collieries in the Ruhbr, which dre associated with"
the 1. G. Farbenindustrie in the development of coal
‘hydrogenation; are awaiting the results of the plant
‘erected at Oppau by the LG, which operates.on the

.. modified Bergius process and is claimed to have'a-much

- ‘greater output than that adopted by the Ruhichemie,
The full-scale plant to: be- erected 'at Scholven will

probably be on this process. It remaing ‘to-be seen

-trials, the Ruhr collieries will come to a general agree-

" -garding the Fischer process are Tulfilled..
Irsa, A. P, See abs. 8395, 33950, 3501, -
IsurBaéHr, T. See abs. 3815, 8316, 3317; -
1582, IsHIGAKI, T, Determination of the Density of
E Gement[te. . 8ci. Repts. Tohoku Imp. Univ., vol. 16, .
<1827, pp. 205-302; Chem. Abs,, vol. 21, 1927, 1. 2643,

" Results of all previons investigations are- listed; -
they differ considerably. g :
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J The yield  0f CO. was 5
increased, no detectable amounts of | biacetyl were

with glycer_ol showed what quantities of catalvst and
. glycerol should be used; ‘ 3
- temperatures in regard t
. tion of undecomposed products,

catalytic action of benzene-sulfonie-acid and p-toluene- |
- -sulfonic” acid is; practically the 'same, - At 175°-185°
~'and ‘in presence of 0.22% C

. yield being §2%.

> fonic acid. -~ -
'~1586. Ivanov, K, I,'AND-Gusey, V. I
+ -Ient with the I G., especially if the expectations re. *. '

=LY ST o Methanol,]
s :.'llggg, D 1143—114(_‘}.‘ Chem. _Abs., vol.: 30, 1936, -

whether, following the successful outcome of the I, G, °

“/most efficient at 370°, but as its use is continued, the.:
- optimum temperature rises slowly to 400°, -
_Tates.of passing the gas over it favor MeOH formation, 4
- while low ‘rates of passing the gas; or temperatures ¥

-Ishigaki redetermines the - . above 400°, begin to. favor CH, formation,

ED PROCESSES
density by extrapolating the density»concentration
‘curves of annealed C steels and cast irons to the con-
centration of cementite, Hot-forged and annealeq
samples were used to eliminate minute intererystalline

. eracks and gas enclosures. The density measurementg

" are made with an aceuracy of *+0.0003 gm. by an ap-
plication of Archimedes’ principle. The density of
cementite is 7.662, in satisfactory agreement with
7.68 found by Westgren and Phragmen by meang of
X~ra5_v analysis, A table showing the influence of com-
mon impurities, other than C, upon the density of Fe
is given,

IsaIKAawa, H. Sec abs. 1802, 1803,
IsmIRAwSs, 8. Sce abs. 1867, :
Ire. 8. See abs. 1918, 1919, 1920, 1921, 1922, -192:
1024, 1925, 1826, - heo oo 1R 193,
1583. Iuna, o 'S,\-nthetic‘ Motor Fuels,
- Eng,, val. 49, No. 3, 1944, pp. 9. 29,
Review., ) L
e Ivaxxixov, P. Y. Sce abs. 1107,
1584, Ivax~rxov, P, Y. FrosT, A: V., AND- SEaPmo,
ML [Effect of Ignition Temperature on the
Catalytic "Aectivity of. Zine Oside.] Compt. rend,,
acad. sei. U. R, 8. §,, 1933, pp. 124-126; Chem. Abs,,
. vol. 28,1934, p. 1595, . : :

Activity of ZnO as’'catalyst for the decomposition of

Wisconsin

=

" MeOH vapor decreased: sharply with rise in_ignition

temperature of the hydrate from which the ZnO was
formed. The hexagonal lattice remained'unéhanged

) ;between;llQ"—l,.’S_OO" and had the following parameters: :
. a=3.248+0.002 1, U.: ¢/a=1.602::0.002.  The size of -~ | 5
‘. the crystallites remained unchanged 100°-500° sarapid ..

~increase began at 77 g

in- activity began_sooner. and Droceeded more’ rapidl
than the decrease in surface caused by sinterix']g.p v
1585. YvaNorF, N. ' [Esterification of Patty Acids Witk
* Glycerol] Bull. mat. grasses inst. colonial Mar:
: ;eexllle_a__.ar_\‘%. 2]?, 1;;’25: 1-2, 13-19, 1945 ; Chim. et ind,
ol. 53, No. 3, . 41; Chem. and Met. Eng., vol.

- 53, No. 3, 1046, p, 870, o 3 o8 T

Work done on the rate of esterifiea

tion of fntfy acids

as well as:the most favorable
O rate of reaction and prepara-
It was found that the

virtually in- equilibrium - aft.
With 0.5%
and the reaction stops
.thé temperature is rais

catalyst the yield is still -
after 3-hr, of - heating.
t ed to.250°-260%;-the re:
8 is rapid and the yield is 96-97%

“is partly carbonized at the end of 3 hr,.

. esterification and the yield of esterified fatty acids

.increases very rapidly when the quantities of glycerol-
used are greater than those indicated

Xormula. for triglycerides, but then there is a distinct
_.-predominance, of diglycerides.

p-toluenesulfonic ack
€ous than.benezenesu

was found to by

e more advantag,
[Properties. of

Synthesis of’

Zine-Chromium - Catalysts for the
Jour. Chem. Ind, (U, S, S.R.),:vol, 12

When a catalyst of 8200 . 1.5Cr:0; is first used; it i
Very high

i se °."" A coniparison of the changes - -1
" In activity and erystal size showed that the decre;se '
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1587. Ivanov, K. N. [Properties and Structm:e of the
Copper-Methanol Catalysts.] - Acta Physicochim.,
U. R. 8. 8, vol. 1, 1934, pp. 493-502; Chem. Abs., vol,
29, 1935, p. 6711,

Addition of ZnO increases somewhat, and of Gr‘:O;',
very strongly, the activity of the catalyst. Very active .
catalysts, 5 times as active as any previously reported,
were prepared, for example: Cu, §2; Zn0, 16; Cr:0s, 2;
and Cu, 60; ZnO, 35.6; Cr:0,, 44. High Zn0 (more
than 20%) and 16w Cr:0, (less than 2¢%) lead to rapid
aging of the catalyst. Reduction of the dnedumlxe"d
precipitate takes place in a H. stream at 200 —220' .
X-ray studies indicate that the funetion of Cr.0; is
to preserve a small amount of Cu0, and that t.he real
active centers are the Cu~CuO interfaces. During use,
ZnO with Cu forms a-brass, with an increase in lattice
constant of Cu and a decreased catalytic activity. ;
1588, . - [X-Ray Examination of Copper Methyl
Alcohol Catalysts.] JMem. Inst. Chém. All-Ukrain.
Acad, Sci, vol. 1, 1934, pp. 49-55 (in German, pp.
56-57) ; Chem. Abs., vol. 29, 1933, p. 7169.

Activation of COand H: molecules by Cu—Zn0-Cr.0; .
catalysts (1) is due to active Cu and CuO molecules, .

the dispersion of which is increased. by the ZQO.
Cr:0: acts as a promoter forming solid solutions with
CO. Inactivation of (I) is due to diminution in the
dispersion of Cu, to. reduction of active Cu0, and to
increase in the parameters of the Cu lattice consequent.-
on conversion into a-brass. - . . S

———. “Sce abs. 893, 2710, 2711, 2712, 2713, 2716,

2717, . :

- 1589, Ivanov, K. N., Axp Kozrov, L. 1. {Corrosion.of -
- Alloy -Steels Under the Conditions of Methanol Syn- -,

thesis.] XKhim. Mashinostroenie, vol. 5, No. 6, 1936,

DD. 36-39; Chim. et ind., vol. 3§, 1939, Dp- 923; Chem. -

Abs;, vol. 82, 1938, p. 2496.

- Corrosion of steel -during the synthésis of MeOH -

-vesults ‘mainly In the production of Fe carbonyl. The

metals' alloyed ‘with ‘the steel cdn reducde corrosion, -

but not suppress it completely. - The most resistar_xt
steels are those with high Cr content (13-159%) ; their
corrosion is practically nil up to 100° and above 300°,
Cr-V- steel, on- the other hand, is unsuitable, To se-.

- ture practically -absolute resistance,. the steel should
be covered with a.protective lining such as a surf:}ce.: :

- layer of a high=Cr, Fe-Cr alloy, - ) .
1590. Ivaxov, K. N., Kozrov, L. 1., AND SoFER, M. A,
. [Properties of Zinc~-Chrominm Catalyst for the Syn-
. thesis of Methanol.] Jour..Chem. Ind. (O. 8. S..R.
vol, 13, 1936, pp. 206—408; Chem. Abs. 30, 1936,
4630 i : b e 2

Presence of Pb and Cu in the catalyst lowers its

o productivity somewhat. More than 1% of sulfide or.
sulfate 'S lowers the productivity and increases: the’ .

- Amount.- of -esters in’ the "MeOH. ~Above, 400°, this
effect is not so important. The presence of even 0.1%

effect.” " - B o ; )
1591, Ivanovski, F. P., AND BRravbk,” G. E.. [Low=

- D. 3100. . - . .
. Catalysts deposited on grog are not strong. enough
for industrial use. ‘The best catalysts are mixtures
.0f .about 85%. CuO- and 65% CoO containing some

catalysts are poisoned by H.S. )

1592, Ivawovskd; F. P., BRaUDE, -G. B.,, AND PAKINA,
A M, [Néw Catalysts for the Conversion of Car-

" bon Monoxide.]  Jour, Chem. Ind. (U. §. S. R.), vol.

" 10, No. 2,-1934, pp. 37-44; Chem, Abs., vol 28, 1934,
P. 3845. S s o
293793°—54——15 S :

of Fe is very harmful, though FeO ddes VnoAt’ shows this -

Temperature Catalysts for. the Conversion of Carho_n .
. Monoxide.] " Jour, Chem. Ind. (U.’S. 8. R.); vol. 15, ° -
- No, 1,-19387, pp. 14-19; Chem. Abs,, vol. 32, 1938; R

Cr:0;, fused and reduced “with H. at 300°. Such
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Fe catalysts shotld be heated for 2 hx. at 700° be-

" fore use to give them the greatest stability. Co

catalysts are very active but are mechanically \\eak
Addition of MgO strengthens them but lowers their
activity. Siderite is a good catalyst, but it loses its
activity on prolonged use. The loss may be prevented

" by addition of 0.7% by wt. of KoCr.O; to siderite that

has been Heated for 6 hr, at 500°-525°. Such a catalyst

gives 94-96% conversion. -Addition of too much

K.Cr:0: weakens the catalyst. H:S lowers its activity.

Titanomagnetite, Fe chromite, and bauxite are unsatis-

factory as catalysts.

1593. Ivavovszxy, L. Natural Gas; Possibilities of
Exploitation in Great Britain. Petroleam, vol. 5,
1942, pp. 133-134; Chem. Abs., vol. 37, 1943, p. 1030..
Possibility of using CH, from natural gas as starting

‘Jnaterial and possibly fuel in the Fischer-Tropsch and

. Bergius. processes for the production of motor fuel in

Great Britain is briefly discossed. Reports of a 1938
drilling campaign indicate that a group of Scottish gas
wells could supply more than 10,000,000 cu. ft. per day,
while by horizontal drilling and vacuum extraction
from coal seams, 1,000 cu. ft. (equivalent to 7 gal. of
gasoline) could be extracted per ton of coal—aor a total’ .
of 1,200 million gal. of gasoline per yr. based on a pro-
duction of '200,000,000 ton per ¥r. )
1594. - _[Synthetic Waxes—Attempted Classi-
fication and Definition.] Chim. et ind., vol. 63,:1950,
. DD. 239-245; Chem. Age, vol. 62, 1950, p. 610, . .
Waxes may be classified as (a) natural-animal, vege-
table, ‘mineral,; (b) refined (natural), (c¢) chemically
modified, (d)- s¥nthetic, (e) compound. The term

..“synthetic”.should..be restricted -to waxes -that differ -
" "essentially from' the raw materials used and result -

“from chemical processes, which are often complicated. -

From the strictly scientific point of view, they are tobe ..

regarded as products of important chemical changes «
and partial synthesis. Thereare3 synthetic processes s
Hydrogenation of - CQO (Fischer—Tropsch waxes) ; 1ow-. °
temperature hydrogenation of C (T. T H. waxes); and.
ethylenie polymerization (alkathenes, polythenes).
Conversion of these hydrocarbon waxes into those of
fatty aeids, alcoholie or ketonic waxes, or of esters

_.-or other condensation waxes, leads to a. series of .
" . purely synthetic:waxes, if the bydroxylated conmsitn: =
. ‘ents used . are themselves: synthetie, but the.-concep-

tion of true or purely synthetic has only theoretical in- -
térest. - It is more important to inquire if the synthetic:
waxes:-are-true replicas of the corresponding natural

o substances. - In 'some. cases-this is SO, -as with the

hydrocarbon - waxes, which are similar  to - paraffin. .
. wax; and in some other cases there aré ‘analogies or

simjlarities. In such instances the synthetic product .-
".- may be superior. or inferior to-its natural analog; but

in any case offers greater. ‘variety of properties. ‘The.
difference bétween the natural ester waxes and thesyn-

- thetic residues is that the latter contain various glyeols

ete., but do not contain fatty aleohols of high molecular
‘' weight in appreciable quantities, Some, therefore, are:
_completely saponifiable, ‘while others (pseudo-esters)* -
are virtually. unsaponifiable. . . R
“.. v XIwanors; T. ' See abs. 3199,
<. Iwaxuma, B. See abs. 2205.
.. Iwao, M. . Sce abs. 1827, 1928, 1929, o
~1594a. ITENGAR, ISM. S. - Fluidization. - Jour. Sci. Ind.
! . 'Research’ (India), vol. .94, 1950, pp. 814-322; Fuel
_ Abs., yvolL 11, No. 7,1952, abs. 677. - . v 0 4 o
Flupidization technique is. described and its applica-
tion to the production of water gas from coal, catalyt§c
".cracking of -petroleum oils, Fischer-Tropsch syn_thesxs
. -of liquid fuels, oxidution'oi"nqphthaleqe, washing of
‘eonl, and removal of § froim town's gas is discussed.




210

1595, Jack K. H. Iron-Nitrogen, Iron~Carbon, -and
Iron-Carbon—Nitrogen Interstitial Alloys: Their Qc-
currence in Tempered Martensite, Nature, vol. 158,
1946, pp. 60-61: Chem. Abs., vol. 40, 1946, p. 6392.
Prolonged reaction of CO with Fe nitrides below 500°

elimipates N, forming. Fe percarbide (C, 80.5-321

atomic %). .The unit cell is orthorhowmbic; it containg

4 FexC, molecules. Above 500° the produet of the same

Teaction is cementite. Both of these Fe carbides are

metastable; Fe percarbide decomposes in vacuo to

C-+cementite; cementite fo o —Fe--C. The rate of

decomposition is negligible below 3850¢°,

1596, ~———, Binary and Ternary Interstitial Alloys.
L Iron-Nitrogen System : The Structures of Fe,N
and Fe:N. Proc. Roy. Soc. (London), vol. 195, A,
1948, pp. 34-40; Chem. Abs,, vol. 43, 1949; p. 3765,
$-Fe:N phase is prepared by passing NH; over Fe

at‘tempeljatures»not exceeding 450°, . The positiong

of N in ¥ (Fe,N) and -In” t-phases 'are determined,

Both are fully ordered interstitial alloys. In ¢ the

Fe atoms are in approximately hexagonal close-packed

array. In each layer plane of octahedral interstices

., one-half of their number As occupied such that each
- N atom is allowed to have unoccupied holes above and
below it in adjacent Dlanes, . : -

1597. Binary and Ternary. Interstitial Alloys,
IXL Iron—Carbon—I\'itrogen System. - Proc, Ror. Soc.
(London), vol. 193, A, 1948, pp. 41-55: Chem. Abs.,

¥ol. 43, 1949, p. 3765, - . . : S

Reaction of CO with nitrides of Fe:and of NH, with |

-carbides of Fe gave new Fe carbonitrides, a series of
new - ternary- interstitial alloys. Carbonitrides with
‘Structures similax to corresponding Fe nitrides: extend
' -from FeN, to Fe;C,N. The latter is ‘
Fe:N.: Phase fields’ are described,
of CO with nitrides of Fe leads to
N. Below 500° the product is Fe
this temperature it is cementite.
1598, Binary and Ternary Interstitial-Alloy .
. " IIL Iron-Carbon System : o
a New Iron Carbide, -Proe,
195,
D. 3765, . .
Fe percarbide: has. a narrow range of composition
and is jdentical with a carbide previously assumed 'to -

Prolonged reaction’
-elimination of the
percarbide; above

Roy. Soc.. (London), vol.

“be an Fe.C. " The unit -cell. is either orthorhombic ‘or © -

‘he;agonal, the_former having approximately’ 80 Fe
Aatoms. An emmpirical formula Fe,(; is Proposed. - Fe.C

has probably ‘not Yet been prepared. Cementite and .’

‘the‘percarlgid'e are hoth metastable, Fe perearbide de-
composes giving cementite and C while cementite gives |
a ~Fe and .C. The rates of decomposition of the 9 .
carbides are negligible below 850°. ..« N '
<_[Results’ of Further X-Ray Structural
1s of the Iron~Carbon and Iron-Nitrogen

Systems and -of Related Interstitial ‘Alloys.] “Acta

‘~éryst,, vol. 3, 1950, Dp.'892-394 ; Chém,
1930, . 10641, SO
Tempering of C-martensite,
austenite, N-martensite,
tensite, the structure of

Abs., vol, 44, °
the - structuse “of N

and the tempering of N-mar-
Fe and the et transition,

and the hexagonal Ni,,I’\'i‘nitride, and'Ni carbonitrides . .

are discussed, e . :
1600, [X-Ray Structural Investigations of the
) Iron-Carbon and Iron-Nitrogen Systems and of Re-
.-~ lated Interstitial Alloys.]” Acta cryst., vol 3, 1950,
D- 392-393; British Abs,, 1951, 1, A p. 4
hree tempering stages 'of O martensite are dis-
-cussed. The loss of tetragonality of martensite 'dur-
ing the 1st tempering stage is due to the precipitation

BIBLIOGRAPHY OF FISCHER-TROPSCH SYNTHESIS AND RELATED PROCESSES

isomorphous with . "

The Characterization of .
A, 1948,7 pp. ':.'!6-61’; Chem, Abs,, -vol. 43,1949,

. Operate at a.velocity high enough to avoid side reac

superfractionating a hydrogenated snthetic
Fi?ci\er glz);oline, the authors have prepared frachqns
of pentane, hexane, heptane, octane, and nonane, _whxch
apalyze 8-9%, 22-239;, 20-25%, 20-22%, 10-15% of
gasoline, respectively. The utilization of hexane .for
precipitating the asphaltic substances of lubricating
_-oils and that of heptane as stand?rd motor fuel for
determining the octane numbers with the Cooperative
Fuel Research motor is shown.
" JAECKEL, B. Sce abs. 2139. .

1605. JAEGER, A. [Reduction of Carbon Monoxide to
Formaldehyde and Methanol at Ordinary Pregsur_e.]
Ges. Abhandl. Kenntnis Xohle vol. 7, 19286, pp. a)l—uq-i;
Chem. Zentralb. 1926, I, p. 3393; Chem. Abs, vol. 21,
1927, p. 3531 . o
Survey of literature. |

' . See abs. 982. .
1606. JAEGER, A., AND WINKELMANN, H. -[Reduction
of Carbon Monoxide Under Ordinar,v_ Pres._s_ure.]
Ges. Abhandl. Kenninis Kolle, vol. 7, 1925, pp. 55-62;
Chem. Abs., val. 21, 1927, p. 2550. . 171 .
Yields of CH, and of mixed oxides of C obtained hy
passing a mixture of 20% of CO and 67% of H: over

a Ni pumice catalyst are, respectively, 12 an_d 32% at

220°, 54 and 7% at 245°, and 66 and (% at 250°. The
optimum temperature for CH, formation lies in a nar-
row zone at 250°. A mixed Cu-Ni catalyst vielded

only 6% of CH,; no C-H, could be detected when a

Pd catalyst was used.

French Patent 519,649, no CH:O is formed when a

mixture of CO, HC], and H. is passed over Cl_lCl, Cu,’

. Fe, or Ni-atf 200°-300° ;- it is ‘produced. in"considerable-
‘amouhts, however, when formic acid vapor mixed with

I

of a close-packed hexagonal Fe carbide, structurally
similar to e-Fe;N. The unit-cell dimensions are g
2.73 A,. ¢ 433 A, The behavior of N martensite on
tempering is quite @ifferent from that of the cOITe-
sponding C. alloys. At temperature <250° a new
phase, o’ is_formed as an intermediate in the de-
c({mposition a'=y’. Thzs a’’ phase is relatively stable, .
with ¢ 5724, ¢ 6.29 1. The structures of e~Fe pi.
trides and the e~¢ transition are discussed. The hex-
agonal structure of NiN is confirmed, the unit-cel)
dimensions being a 2.6677 A:0.0005 4, ¢ 43192
A0.0005 X, There appears to be no evidence as yet
for the existence of a hexagonal allotrope of Ni. :
. ‘Sec abs. 578a, 1218,
Jacon, K. Sce abs. 2434, ’
Jacons. J.  Sce abs. 1255, .
160:.&- JaconsoXx] B.. axp Wesrenex, A,
bldg and Its Relation to the Other Carbides of the
ane&\ g;; Elemelntqso %caudium-—.\'ickel.] Ztschr.,
Dhysik, Chem., vol. 20, B, 1933, pp: 361-367; Chem.
Abs, vol. 27, 1933, 1, 2860, bp: SHS0T ‘
X-ray analysis wag made of Ni,C. . The elementary
Cell has dimensions ¢=2.646 1. U.. ct.320 A U ang
¢:a=1.636. The results do nat asree with the rule of
Hiige for the structure of hydrides. borides, carbides, . .:
az}d nitrides of the transition elements, .
Jaconus, -G. Sce abs, 385,
.. Jdacomy; J.-"Sceabs, 2219, | 0. .l .
1602, JacQUE, L. [Action of Hyrdrogen on Carhides of
* Iron and Chromium.] Compt. rend. vol, 206, 1938,
" DP. 1900-1902;"Chem. Abs. vol, 32, 1938, p. 6170,
: H, at'a pressure of 100 kg. per em.*.at 550° in 50 hr.
entx_re],v decomposes cementite, prepared by the action
- of KGN or NaCN on Fe at 630°, At lower temperature
and pressure the removal of C was less complete, thus
under 50 kg. per em.? at 500° the amount of ¢ remaining
was 2.5—3‘5%,,a_t 350°, 1.6-2.8, Treated ‘similarly, H,
~had no appreeiable . effect on Cr carbides, whether
ORCy, CrCy or OnCe, 10 . S o TVHETHer
-1603. ~_[Thermodyrnamies
-Synthesis of Fuels Under
R _.nerfeetiopnem_ent technique, Cours confs., No. 1318,
Fez_l_mry 1945, 31 pp.; Chim. et ind., vol. 53, 1946,
A_pplication_ “of thefmodynamics to the study ‘of re-
actions permits a formula being established giving as
a function of temperature and pressure the equilibrium

[Nickel* Cay- ..

indifferent substances at higher temperatures, or
through an empty- glass tube at 700°-750°. - CO and

ated $i0. at 820°; at 450° in a quartz tube
gggfltl?{%r‘}o of the GO is converted into CH.0. This
yield decreases with rising temperature and increasing

" streaming velocities (100 em.* per min.), and no CH.O
‘is formed at all when Cu or Ni pumice catalysts are
s> uged Or ‘when the.steam is replaced by H.. H: free,

and Catalysis-in tﬂe
Pressure.] Centré' de

tetrahydronaphthalene) does not reduce GO, to CH-O
ét 400"?‘ CH:B likewise is not obtained by reducing
“_.the compound K:Fe(CN):CO with Ha. . - - _
1607, JamN, H. [Studies.on the .Decomposition of

deut. chem. Gesell., vol. 18, 1880, pp. 983-990. s

By passing MeOH over a heated mixture of Zn a_nd
Zn0, decomposition-takes place giving a gas containing.
80% CO, the rest being H. containing a trace of CH., -
-1608, Jann, Ko [Formaldehyde From Water G

‘methylenes are relatively the most stable hydroearbons ““Ber. deut, chem. Gesell, vol, 22, 1880, p. 089, .

at low temperature (below 500°); while the aromatics
and olefins are the most stable at high temperature,
Except for G-H, no hydrocarbon is thermodynamically
~ stable compared with its elements above 577°. In
“most reactions for synthesis of motor fuels, equilibriun
is.not attained in practice. Tt Is ‘often necessary to

éiltalyst of Pd sponge. . o . -
1608a. Jarn, B. .Ci "Synthetic ‘Liguid . Fuel. Trans.
Indian - Inst. Chem, Engr, vol. -8, 1949-1950, o

79-104; ‘Chewm. Abs., vol. 46, 1952, p. 5,819, . ~

tions.- A study of the Linetics of the reactions enables
suitable reaction conditions to be selected, especially
‘from the point of. view -of the dissipation of the hest
of rea¢tion. . .- - e
. - -See abs. 3723, . :
1604, JacQuE, L., GIvauDoxN, J.,..ScHMITT, P., AND I
- DELIoN, R. [Preparation of Pure Paraffin Hydro-,
carbons by the Superfractionation of Synthetic: Gaso-,
line.] Rev. Inst. framg. petrol. et Ann. combust.
liquides, vol. 1, December 1946, pp. 137-140; Chem.
Abs., vol. 42, 1948, p. 4325, L

- liquid fuels from coal and account of current economies
of the processes. .- Among the techniques discussed are
_coal hydrogenation and Fischer-Tropsch. - German and
~Ameriean work' is cited. . Excellent summaries are

all'modifications of the basic processes.

© 1609, JineckE,” E. [System: Fe-C-0.}

anorg,
"Abs. vol, 26, 1982, p. 5530 -« - -, o

" Comprehensive survey of recent work, with'exten-

{ What modified, and the equilibria at various pressures

LITERATURE ABSTRACTS

- " acid, théy

Contrary to .the results of

H: is passed over metals at lower temperatures, over...

* 'steam yield small quantities of formie acid when passed -

-from H.S or prepared by dehydrogenation of tetralin”
Simple, - Organic Compounds by ‘Zinc Dust.] Ber

as.]

CH.0 was produced 'by .passing CO_—l—H.- over.a

Review of various- processes: for the synthesis of .-

glven of catalyst, operating conditions.and.ylelds for’

Ztschr.
Chem. vol. 204, 1932, pp. 257—290; Chem. ;

sive bibliography. -Jinecke's diagram has been some--

and temperatures have been caleulated. The heat of
formation of cementite is —6.5 keal. and that of
pearlite —277 keal. Contrary to previous views,
there is 4 maximum pressure in the univariant system =
. Fe-gustenite-FeO-gas at §20°. The equilibria in the
Fe-C-O system between 500° and 1,000° and 0.2 and 5
atm. are represented by a 3-dimensional model.
1610, JaxTZEN, E., RHEEINHEIMER, W., AND ASCHE, W.

{Composition of a Fatty Acid Mixture Obtained by

the Oxidation of Synthetic Paraffin.] Fette u.

Seifen, vol. 45, 1938, pp. 388-393, 613-615; Chem.

Abs., vol. 33, 1939, p. 1527, ;

Paraffin produced by the Fischer-Tropsch process
was oxidized in the presence of H,0, the H.0 was re—
moved, and the neutral ¢il was separated from the soap

._Solution. - After the Fatty acids were liberated with -
were steam distilled, neutralized, and the’
. lactones were extracted with petrolenm ether. After
the purified mixed fatty acids were liberated with ™ -
' acid, their constants were determined to be: Average
molecular weight 229.8, I No. 486, OH No. 3.7, and .
solidifring point 26.2°.  The fatty acids were con-
verted to the Me esters and carefully f ractionally dis-
tilled. -The Me esters of all the fatty acids and. after
saponification, all ‘the fatty acids within the range
Cs—Cy were isolated in pure form. The largest frac-
tion (16.0%) was myristic acid, while acids above Cis
amounted ‘to 13.29%. ' Small'amounts of unsaturated
acids and acids containing OH or CO groups intro-
duced . slight irregularities into the curves showing
boiling point, melting point and np™ as a function of
the amount of fatty material distilled over. Itiscon=
.. ¢luded, as regards.the ‘mechanisin. of oxidation, that-
: all the CH:-groups are equaliy susceptible to-oxidation..
1611, JXPPELT, A.,-aND STEINMANN, A. - [Production of.

Synthesis Gas in the Technical Researchk Plants

“Reiche . Zeche,” - Freiberg 4. 'Sa.) Braunkohle, vol.
. 85, 1936, 'pp. 358-857, 372-377; .Chem. -Abs.. vol. 30,.
1936, p. 5757, - B L

Describes process (abs. 3101) Trom operating stand-
point with heat and material diagrams. N

- 1812, JARzYNsKY, A, [Synthesis cof Liquid Fuels.]
7. Przemyst Chem.; vol. 26. 1947, Dp. 164-175; Chem.
- Abs., vol. 43, 1949, p. 5570..; AR B
Reviews ‘catalytic hydrogenation. of -eoal” and O . -
oxides. Describes discovery, mechanism, and develop- ~ -
ment of the Fischer-Tropsch- synthesis to large-scale-”
" operation in Germany. Reviews other German cata- °
. 1ytic processes developed during World War 1I, such a§
“.'the production of synthetic’ lubricants;” toluene, and.
-higher alcohols. . Discusses German commercial utili--
zation of Fischer-Tropsch waxes. L e
1813, ~——. [Synthetic Liguid Fuels.]. Nafta, vol.
3, 1947, pp. 245-248; Ch Abs., vol. 43, 1949, p.:
359L. ol ; ; coi

Review of the manufacture of gasoline by hydrogen-:.
ation of coal or from CO-+-H: and synthesis of CH. is:
- ‘presented.. = - S .
1614. Jasper, T. M.. ‘Building of Containers for Severe-

“.Service. Ind:-Eng. Chem; vol. 20, 1928, pp: 466470,

Precautions- are outlined to be observed in design- -
" ‘ing -containers to. operate under high pressure. and
. temperature. | - L L .

1615, — - Building Vessels for High-Pressure and’
. High-Temperature Service.: Mech.. Eng., vol. 32,7
1930, pp. 193-200.© - ... . . ; ;b, :
‘Discusses research work -on. vessels that has een, .
caglisecdusto thfz point of practical application by point-
* “ing the way to correct design and fabrication in the
- -production of containers for: high-pressure and high-

' temperature service, e

) -JEFFERSON, M. Bl. See abs. 390,




X A i . s reaction 2 CO=(CO. es i ' ed. 1i from C. At 680° the - existence of catalyst—support interaction in’ the case .. -
‘ %%fvzg?itsgéylﬁegl?Foquct-i‘m" 01l Gas Jour, vol. 45, . partly countemcbe?gvm%lfﬁ%"Efé’gea”fancﬁﬁ - ' 3 ‘roc%e?:gatldoc sil"gwﬁ;e;or‘ establishing equilib- . of Co.oxide precipitated in the e ‘“'“,?E‘
- Digest of a pi present 'd & the 1946 natio * .. ments were. carried out with’' Ni reduced from 3 R LI but 4 mutual solubility of cementite and ferrite : ©*. :maceous: earth support., These include measureme =
ferense on nepeper presented at the 1946 national con- . -y S ™ unglazed porcelain, The analyses of the’ U Indicated. From 900°1,100° the activity coefi- - Of adsorption isotherms, thé degree .of reduetion to .,
e Sc:cig?yp:fr&ggﬁnﬂiﬁ %’:]lf;’legfsgm%g’ggbésmrifé' - gas were calculated back and checked very closely #i3 - ,fy,f,(‘q-was found to be nearly unity in:cementite . . Co metal, and the use of area-temperature sintering
" duction of O- by the liquefaction and fra ctionation of . , L€ original mixtures, showing the dccuracy of m: Mn_Steels. By varying. the CO::CO.ratio in

" :produce motor fuel, diesel’ fuel; ‘and crude - silcohols,

: " g - . - i Trans. 7th Ann. Anthracite..
o  In il tie bout the i lloyed steel. No -, thesis-Gas Production. < $Lh ity o
A second unit, to be built for o' major oil compans,  COBtTaction owing to the renttios wor less, so tha Tt 1ation ;;‘:fs:‘ﬂzréﬁhgfv“ﬁa gohé with air ;. Conf., Lebigh Uniy., May 1049, pp. 69-82; Fuel Abs., =
- 2lso. will ‘supply O, for a Hydrocol plant similar iy pet yield of CH: was greater than where the con - 1710°, or 650°, probably because a protective . - 1950, Abs. 140, - I e
.. Size' and operation to the Brownsville plant. | These D 07 SOV 1 PrO y 2 v . American anthracite' industry has in store and is -
- Z.plants will compress approximately 250,000,000 cu. £t Figh ovents diffusion of gas to the ¥e surtace. producing many million :tons.of 2 low-cast byproduct
Of air per day to 75-85 p. & 1. g IR . S ‘ : ke Lo " e .°“.fuels suitable for manufacture of .synthesis gas: (a) .
,, 0. Jﬁxéo:%,-' o. Gilrboniz‘ation. bv—E‘lectriéit‘y‘ Gas no COs: agpezasxg)eaq. - The optimum temperutureﬁ; pi : SON, A. F., AND GraYsON-Sxurs, H. Mag-; .+ Silt, a mixture of coal, bone, and glate with basically y
" Jour., vol. 61, 1050, pp. 270-971, A tmixheot;rt;zggls amohhgigrmgﬁllf;Oi&g:nﬁg’ X 1 Dtibilities' of Iron-Group Salts at Low . the samé compogition a5 commercial ant}:}r‘ticite ﬁt the -
; . < h PD. . . : : - i =3 . il A . Cai : g reh; vol. at whi P , e ash eon-~
.‘_.»c-iAelzlstsgzcg ogf% Daper prttelslenéed at th% 'Uniteg ?;htions ;asldmgt azlx)tza z; g%s otf gg? C-.;H, with virtuallyné. 22?'2 qagi?zin:t?su "v?fsfi lig’sov 011) 28?7‘2 .'féﬂgiitﬁgﬁg ;itaixfdpr(%d)uclfgn: xcf:ealf ;};ihracite inter-

] Lonference on the Conservation and Utiliza. uld be obtained aj °.  As the’temperaturé; 4 K o Tl Ty S = of i : .
tion. of Resources, Lake Suceess, N.-Y., is ‘reﬁéw:d. . . 'the reaction C;Hy=2CH,+H,4-C appeamdlr)eand apis B balance of'the Sucksmithoring type is de- [ Shersed With small sla:g. gnnélhs . it?l:rl' ih fll:‘.n‘t:‘e]lllltd:ai?f:
#.Dew electric process is described for. the carboniza- - -2 £25 0f 909% CBL with mo H: and only traces'ofiC & apbaratus is used to measure the sus- .~ 25-30%-and is governed by the Stase. Investigations -
ton of noncoking bituminous coal, Spitzbergen, -Car-. . ¥as. obtained. ‘This . decomposition is at decld Wi oo of hydrated and anhydrous CR.' (80.)i i separated from rock and other refuse. .Investig: o
bonized ‘briquets made “from the erushed coal are -lower temperatures than noted by Sabatier, praba € 1
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LITERATURE ABSTRACTS

JELLINEK, E.  See abs. 2935, : carbonized and conductive briguets form the
1616. JerriNex, K., ANp DierEerar, A. [Producer-Gas element, which provides the heat for the- .
Equilibrium at High Pressures.] Ztschr. anorg. Cold gas, introduced at the base of the fumap
Chem., vol. 112~1, 1922, pp. 203-229 ; Chem. Abs., vol. 17, the hot coke and is preheate

. The gag {
1923, p. 461. ther to 1,000° in the electric furnaeeg ands hea

X ) . . . b CARLSAITE
j i to 90 cc./minute without CO 1625. JomNsoN, C. A, Buscnow, H. F., AXD CARLS s
’ ﬂpﬁg wzilxsx ggrgﬁcslegroducts. V{Vith actual city gas, . L. B, Gasification of Coal. FIAT Final Rept. 938,
; ednf‘rom S, after 24 hr. CO began to appear. This April 22, 1947, 34 pp.; PB 80330.

materials collecting on the catalyzer; Of the various processes proposed by the Germans
Equilibria in the reaction C4+C0,2200 were inves.  the hot O, forming CO avd H,. gag;k 7 «"‘L’Enmm“é’?as was passed through CO: snow and o converting coal into synthesis gas by continuous
Lizated for temperatures between 800° and 1,000° and In the furnace, its sensible heat serves to carbonjzg T on its way to the catalyzer, a gas of 859 CH,, gasification ‘'with 0s, 2 of the more recently developed
for pressures up to 50 atm. for the so-called amorphons 021 oriquets. One short ton of coal yields 1, e ree from CO, and with only traces of OOz, was processes are of interest for possibly providing gas
coals. The apparatus used for the determination was Ib. coke briquets, 20-25 gal. low-temperature tqy g L4 ybtained after 62 hr. Though this process as ap-  ¥or Fischer-Tropsch liquid-fuel plants. These are fhe
a specially constructed electric furnace (described in “_4’000 cu. ft. of gas. Power consumption is apyan oto commercial illuminating gas means a loss of Lurgi high-pressure and the Thyssen-Galocsg proc-
detail) . for determinations up to 150 atm. and 1800°. . EW.-hr./3 $u- Ir. of gas produced. The gag, ¢ (with CO:Hy=1:5 a net loss of 14% and with  agses, both of which use Q.. The Kophers combination
The equilibria for both amorphous coals and graphite ~ Hz:CO Tatio of 26, and to produce synthes; ;

: : ig! E fiuminating gas a loss of 11%), the resulting gas has low-temperature carbonization and gagification. proc-
agree very closely. Complete agreement also was  He: CO=2, it is only  Decessary to add blue watei by uch higher heating value/m.’ 4nd as such is more  ggq, which has been used for producing srnthesis gas
found, up to the temperatures investigated, between the  fOF example, by 2dding steam to the ciren] & lhable. The main disadvantage is the cost of purifi- - on’s jarge scale, also is studied. '‘The Lurgi process
producer-gas equilibria_and the law of mass action. 4 plant for the synthesis of g . 5 u(';, by freezing, which will be partly offset by the operates at a high pressure (20 atm.), assuring low
It is true probably at still higher pressures. Primarily verting 1.5 million short tons i § enzene recovered. As a process for the manufactur- velocities (small equipment), eliminating the neces-
the generator reaction is probably a heterogeneous gas .~ 2ually will vield about 700, A ”‘j;’ CH, as a matexial for chemical industries, it *  gity of compressing fhe gas ahead of the Fischer-
reaction, by which the validity of the law of mass ac. ~ briquets, 750,000 bbl, of low-temperature coal tay. Ingiot, Y

{ i b mpete with natural gas. Reviews most- Tropsch units, simplifying recovery of condensables
tion at high pressures is established. The integration 2 million bbL. of gasoline and diesel fuel. rlt:l;t‘:l gaggutg in this field. - inrtge‘ gas, and prml')iding another variable (pressure)
constant of the isochor reaction in the producer gas Tequirements would be about 300,000 ky. JoxANssox, A., AXD voN SeTH. R. Carburization for control- of gas composition. " This process will
equilibria agrees fully with that ealculated from the Droduction cost for the gasoline will be about $0.20/23 g Bnirbir‘iz'a—tl.:m ‘of Tron. Surface Decarburiza- utilize a wide variety of coal. -The Thyssen-Galocsy

. chemical constants in Nernst's heat theory. It follows . JERDAX, D. §. See abs. 296, v, d D% Jour. Iron Steel Inst. (London}, vol. Dprocess operates at a temperature high enough to melt
from the produeer-gas equilibrium and the GO. dis. -« JESSEN, V. See'abs. 133, 134, .- 1926, 295-358; Engineering, vol. 122, 1926, the ash, which is withdrawn as a figid, thereby elim-
Sation equilibrium that, with virtually approach- " JrsEINGs, A, J e abs, 326, ¥ 60—4&4p-pbhem ibs, vol. 20, 1958, p. 34207 '~ . inating the frequently encountered problem of clog-
able temperatures and pressures, the maximun work RINGS, A. J.  Sce abs. 326, 4 ’ Y of the .ging of the generator by sintering of low-melting-point .
performed by the reaction C--0.=C0: is equal to the Jinta, T See abs. 1119, 1120, ;p an atmosphere of CO"go gg ma’}x; cogﬁzﬁreﬁwl ash coals. Furthermore, the equipment is unusually
Beat tone in case the initial O pressure and the fing] 1621, Jocruy, P. [Enrichment of the Methapc g on is 3Fe+2CO=Fe.C+ cod :le xperiments - simple. The Koppers Drocess operates at atmospherie
CO. pressure are .alike and the reaction takes place - - tent of Technical Gases, and the Production of 8.6 erations involved are discussed and expe
isothermally. and reversibly, : )

11i 2 ists in distilling
| bon Monoxide Tres Iiiminating Sons b aregsexbed, which were to dofermine (he cquilbriun  préseure and does not use O- It consits n distiling
- 1617, JELLINER, M, H., axp FANKUCHEN, I. Applica-. = .. beleucht,, vol. 57, 1914, pp. 73—§0, 10é.111, } 2 g‘;{; reaction and -establish ' isotherms at 1,100°, )
; : )

5 < ° 750°, and T10° i i -~ semicoke with hot steam lower in.the retort, finally
ton of X-Ray Diffraction to the Study of Solid 149-151 ; Chem. Abs., vol. §, 1914, p. 1660, 200°, 808) 03 ‘009'3336 ‘é?,e'gnnfﬁ%i’ﬁ,,}fy“;f}ﬂ * :cooling and removing the coke and gasifying it in -
Catalysts. Advances in Catalysis, Academice Press, = -Previous attempts to form OH, from the CO ges from 0 lt° "t“d?‘ a q . “conventional gas producers. The producer gas is = -

“ ", Inc., New York, 1948, vol. T, PP, 257-289. of-illuminating ‘gas by the catalytic action of Ni‘hsg jaain3Ee+CHL is also studied. o ; N burned in regenerators and-used to superheat steam.
.. General discussion is jiresented of fhe techniques of - ' IRet with difficulty, owing to the Poisonous effecti’bs ¢ JOHANSSON, A., YON SETH, R., AND BLFSTROM, N. (1,300°), which is reacted with the semicoke fo form
X-ray diffraction applicable to the Study of catalysis | - compounds or the fouling. :

nd of the.catalyzer by.
-with a few specific applications. deposited C." The optimum conditions for the reac

1618. JELLINEK, .O. [Conversion of .Coal Into 0il] -« fre determined, using s{'nﬁhiﬁl‘:s?gi!:gretsh"fpcol
5, ing the propo

el o e Sudieo Dionlanton o (000 W o pmeid i e amlee o o
{ 9 < .y vol. t i ] .

. are reproduced. A summary alsois given of theé status
" in th %“%’ Chem. Abs,, vol. 27, 1933' D- (:’;4“:9 ined for the ‘of,theijscher-Tropsch process. .. . . .. .
- Umschau, vol. 30, 192 . 533-588 : -in the ratios-1:1,1:8 Equilibrium isothermis havé been determined for the Jomssox, H. H. See abs. S146. ‘
1936, 11, 148%{ 6‘,_pp 533 ;3.5, qhem Zentralb., - damed in the 3 mostimportant patents. ThetlaHN - eliig; 3Fe4-2CO0-Fe,C+CO: (1)  and 3Fe-+CH.~> e JOHNSON: M. F. L, and Buss, M, . - Structuré
* Desciibes Bersius proces ' the Fiseh ) - also approximates ordinary coal gas and is the saHizR . ¥:2H; (1I) 'between 680° and 1,100°. . The iso- ol 'C balt C‘u’mlytta Supported ‘on’ Diatomaceous -
esciibes Bergius process and the Fischer svnthesis. of the patents of the Cedford process, the most or (1) at710° shows a decreasing CO; pressure -~ -Of ! l? TAm, Choms, oo Toiut Meotme Apromaceons . -
JENCKEL, E. Sce abs. 3062. - _ Successful of all. The main reactioﬂ‘goes read reasig C content, a result which is incon- - Emfl -19'_})1]~ 192_;\1 0C., 121st | 18 Abs:; -
JENNINGS, W. H. See abs. 368. S low temperatures and CO: also is reduced easilyt# ith the assumption that © is insoluble in e prf » 1952, p. 12-M. . d’" - evidence for the
- 1618, JENNy, F. J., AxD CoNway, M..J, Equipment for - With high concentrates of CO or high temperatured! low the Ac; point. Above 900°, FeO cannot ‘Various points are presented 2§

'

. cuxrves to characterize gels. - The adsorption isotherms . |
for this type of catalrst all have the same chnracte;is- o
ties:. A nearly asymptotic appreach to Py, representmg S
interparticle condensation, plus'a sharp.break at 0.5
relative pressure and a volume adsorbed correspond- "

air' "as practiced on’ a -pilot-plant .seale. " The unit :
operations involved consist essentially of compression,
heat exchange, refrigeration, and fractionation. The
_Brst of 2 large plants is now under construction at
Brownsville, Tex. It will operate in connection with

Hydrocol - process- for the tieatment of natural gas to

ation and. absence of -serious side reactions..

1: 1 mixtures, the CH, could not be carried abov A

and at this point much CO: was formed from the, : vas 4.4 and 4.56%, -

Teaction above. With 1:3 mixtures, the yiel . In (II) the rate of reaction was found

fgggg%fagg some CO:i was folrlm&d;ggt with 1 aximum at 950° but was noticeable at.600°,
. 0: = appeared, thoug e CHy could Hipty g.again o e -Ni,-

“rraised above 359%. However, in -this latte ga, . SEve abont (1 ye 1000° Ni, Mn, W, and Cr

ing or decarburizing. -
t 1,250° and 1,320° "

ing to the volume of'small pores.~ . . . - v :
1626, JomNsoN, R. G:  ‘Anthracite as Fuel for Syn-. -

131} sDitrates of Cr Co, and Ni. 'The presence of’ of. different processes for gamf}cation of -these fuels
charged into the top of’ the vertical shaft ang pre- = OWing to a better catalyzer.. With synthetie ill : Seamounts. of fern)’magnetié- impurity. is corrected - are in. progress. ’:['he'Anthraate Institute_ has been -
Heated by hot gases. A diagram of. this operation is . ing gas (99 CO, 50% H,, 38% CH.) no difficulty, ¥} Ng Measurements at everal values of the operating a fuldized-bed gasproducer pilot plant
‘shown. At ‘the Jlower end of the shaft is an electric . found in Dreparing a gas of §5% CH,, no trace N ehigth. . The reciprocal. susceptibility 1/x is . using silt; results are encouraging. There has_ been -
furnace containing.2 sets of 3-phase. electrodes. The and less than 1% of CO.. - This was at 300° ; Bainst the ‘absolute temperature to'evaluate ~ ng trouble with the fluidization of the bed, but it has
‘ o A ‘ : L 88;constant ¢, - Co S been Qifficult to obtain the desired bed temperatures for - .




214
production of the hest quality gas. The silt can be
used in conventional gas generators if it is briquetted.

.Tonxsox,‘B. T. Sce abs. 2128a. )

JorxsToN, H. L. See abs. 654a.

JoENsTONE, H. F. See abs. 424a,

1627. JoxLir, A. [Methane Cracking and Carbon
Monoxide Conversion in Gas Works.] Gas, Was-
ser, Wiirme, vol. 4.1950, pp. 247-258 ; Fnel Abs,, vol.
9, No. 3, 1951, abs, 1625,

Reforming of gases of all kinds that contain CH,
(natural gas, residual gases from benzine synthesis
plants ond oil refineries, and séwsage gas) can be used
to supplement the production of town gas. This can he
achieved by a combination of CH, eracking with CO
conversion. The combined process also can be used
in the manufacture of town's gas from coal gas. An
account is.given of the properties of various mixing
gases and town's gases and of the suitability of CH,,
cracked gases, and partly converted cracked gases for
town gas production.

© Joutey, I. J. See abs. 304, 1328, 3699.

1628, JoLvLEY, L. J., ANp Boord, N, Underground Gasi-- -

feation'of Coal. Gas Research Board Inf. Cire. 2,
Pub. 22: Gas World, vol. 128, 194S, pp. 588-595;
Fuel, vol. 24, May-June 1945, No. 2, pp. 31~87: No.
-3, pp. 8-79. . . ’ .

Bibliography of 193 refs. (see abs. 3698); Extensive

review of the liferature on underground gasification,
particularly of Russian sources, appears. The arverage
output/man employed was increased from 30 tons of
coal/month by -mining methods to! the thermal equiv-

large installations it might reach 500-600 tons. The
cost of standard coal in Russia in 1939 ‘was 22-30

rubles (18-25's.)/metric ton. The cost of production
. of 1,000 keal. of gas. of low calorific. value (100-150

. £ u./cu, ff.) is stated to be 0.15-0.20 kopek (0.375-

0.5 - d.) and-that of high-ealorifie-value-gas to be 0.4

kopek (1.0 d./therm). . (The above figures do not

. appear to include labor costs.), The cost of low-calorif-

. ie-value gas is about 14 that of producer gas.  The net

cost (exclusive of capital charges) of gas from normal

producer installations is 0.74-1.21 kopeks/1,000 keal:

(1.84-3.0 d./therm),- while that of gas from under-

©. ground ‘installations is 0.27-0.6§ kopek/1,000 Xkeal,
0 (0.7-1.7 d./therm).

plant employing an above-ground -producer. In the

- - Stream method 80-90% of the capital cost represents

", surface work and 14-15%,

“vestment by 15-20%.

is’ 1,500 rubles/kw. installed
- eost of power, 4-6 kopeks/kw.-hr,

lay cost and the, cost-of gas made with an O, blast-3

‘times that made with an air blast. T

1629, JoLLET, L. J, ANDp Morcox, A. R. -Ruhrchemie

A-G., Sterkrade-Holten. - BIOS Final Rept. 1038,

,Deceniber:1946, 15. pp, PB 75817, ¢ oo

. .. This report presents additional details on: (1) The
pelleting and grading of precipitated catalysts. on
kieselguhr by 4 improved methods, (2). organic S re-

- frém CH. and natural gas.: A flowsheet of the scrub-

( ~The capital cost of underground, .
gasification plant is stated to be 60-70% of that of a. -

; the. preparation of panels, .
The percolation method is stated to reduce capital in- '
For a combined underground. -
gas-electric power generating station the-capital cost .
power and. the. prime..
The. cost of an -0,
plant s estimated to amount to 70%.of the total out.

moval, and (3) the production of C:H: and cyanides
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' . cedure for the treatment of mineral oils; shale oil and]

" 85,1945, 73 pp. PB 1850,

bing process for C:H. production is included. (See.

abs. 873, 874, 875, 876, 877, 878, 1327.)
. Jowaxiw, J. See abs. 810a.’

1630, Joies, A. L. Liquid Thermal Diffusion—a Con. L

., tinuous Separation P’rocess.

A Petrol. Processing, vol.
'8, No. 2, 1951, pp. 131-185. : .

R
SR AR s 3 LI

- column height, slit width, and temperature are dis-

- tion” on the technical and constructional features is
! - é b st i i i
alent of 100-120.tons. by underground gasification?-in--- supplementgg ¥ 8 lis -:gf ‘r4e£rf\<v:t‘orfxesr and thetr pﬁop-

. 1632, JoxEs, J. P Sowe -German~Solvent Bxtriction

traction of- wax-containing fraction with S0:; (2

- after. addition of the waxfree fraction 5, and (8) fra
-+ tional sepdration of hard 'and- soft wax’ yvith ‘dichle

| 1688.

. rafiinate and extract by means of SO and the use 0{.»?1
; Daphtha to-separate the'extract. = Also described is thés}

Liquid thermal diffusion is a process in which g
mixture of liguids is passed through the slit formed by
2 smooth, parallel surfaces in close proximity of ahout
32 or Yg in. One of the surfaces is heated. and the
other is cooled so that a temperature gradient exists
across the slit.. Becaunse of the temperature gradient
and the thermal convection. currents set up in the
liquid, some types of molecules preferentially con-
centrate near the hot wall and are moved to the top
of the slit while other types concentrate near the cold
wall ‘and are moved to the bottom of the slit. The
exact mechanism is not known as yet. It appears,
however, that the direction and degree of concentra-
tion ‘are dependent upon the relative shapes of the
molecules present in the mixtures. Separations can
be made of compounds having the same molecular
weights or identical boiling points. Even isomers
have been separated. The effects of variables such ag

cussed,. The process is covered. by United States
Patents 2,541,069, 2.541.070. and 2.541.071.
“ Joxgs, H. 0. See abs. 700. o
Joxes, H.R. Sce abs. 15a. o
1631, Joxes, I. H. Gasification of' Brown-Coal Bri-
quets in Pintsch-Hillebrand Water-Gas Generators

at Wesseling, Germany. FIAT Final Rept. No. 425,

November 1945, 12 pp. PB 22,441, .

Report on generators that were developed especially
for employing brown-coal briguets formed from hrown
coals that have an ash that will not exhibit incipient
fusion below about 1,290°-1,300°. Detailed informa-

erties.” -

Sec abs. 451, 452, 458,

Developments. I.. Nat. P’etrol. . News, Tech. Sec,
vol..88; No..6, 1946, pp. RS3-88. . CI0S Rept XXXI-
85; 1945, 73 pp.; PB 1850. . N o
Series of papers based on interviews iwith the
Edeleanu G. m: b. H. describing the methods developed
and used by it'for the solvent extraction of low-tem:
perature carbonization ‘tar for. the production of fuels
and. waxes.  Of special interest is a paper presented:
by E. Terres, general manager, before the Deutschen-
Braunkohlen-Industrie Verein on The Use of. Selective

Solvents to Extract Fractions from. Synthetic Oil fro
Coal. (translated. and. introduced by Jones).' Th
paper reviews -the development of- refinery methods,
using selective solvents,” discusses the mechanism o
selective solvent extraction and’ describes the pri

tar. -The selective .treatment of the low-temperatur
carbonization tar includes 3 principal stages: (1) Ex

extraction of the resulting SO, extract with naphth:

roethane from the SO; raffinate after removal of §
3. — Some Solvent-Extraction Developmentss
‘in_Germany: ‘II. Nat.. Petrol. News, Tech. Sec:
Y0138, 1946, pp. R181,°182, 184. " CTOS Rept, XXXF

" ‘Second part of this i'eport dzsclisées the separation}:
of* Jow-temperature carbonization-tar distillate into

use of triangular coordinate graphs to supply data- -
the relationship between Solvent, rafinate and extract
phases necessary for commereial operations. -
1634.. —. Some Solvent-Extraction Developments
*’in Germany. IIL - Commereial Meéthods for Mant
facturing Wax.in Germany. Nat, Petrol. Newsi

B

Tech. Sec., vol. 38, No. 14, 1946, pp. R273. 274, 276,
278270, 282; CIOS Rept. XXXI-85, 1945, 78 pp.,
PB 1850. .

Both hard and soft wax were made by solvent ex-
traction with SO; from tar distillate obtained by the
Jow-temperature carbonization of brown coal andg, to
a limited extent, from shale oil. Centrifuging was
used followed by 2-stage extraction also with SO:.
Dichloroethane was used in the dewaxing step, The
extract solution from the tar distillaté was:processed
into diesel fuel. A study was made of wax properties.
1635. -~ Some Solvent-Extraction Developments

in Germany, IV. Continuous Band Filter to Pro-

duce an Ojl-Free Hard Wax. . Nat. Petrol. News,

Tech. Sec., vol. 3§, No. 18, 1946, pp. R344-346, R348 ;

CIOS Rept. XX XXI-85, 1945, 73 pp., PB 1830,

‘Description with drawings is given of an entirely
new type of commercial wax filter. This continuous

band filter was developed by the GERMAN EDELEANUD )

CoMPAXNY to meet the wartime need for a commereial
grade of hard wax substantially free from oil. The
wax slurry was treated with one or more portions
-of solvent, the liquid being removed by suction from

. the bottom of moving pans. The entire filter was en-

closed in & pressure shell. Also described is a sup-
plementary straight-line graph method for recording
and evaluating data from the solvent extraction of
oils, . This method was found to supply. information
on rafiinate and extract solutions not.obtainable.

- through the more familiar triangular coordinate sys-
tem discussed previously. A method was. also de-
veloped and described in this article for determining -

“the wax content of a wax-ojl mixture by measuring the

- amount'of polarized ‘light which will pass through a-
The-method is based on the

thin layer of the mixture.
fact that wax crystals are doubly refractive while oil
is not. -

e ~—.  See abs: 1478, 1479, 1496.

1636. Jongs, N. C.. -Activation of Halogen and@ Carbon
Monoxide.. . Jour. Phys, Chem., vol. 33,1929, pp.
1415-1427 ; Chem. Abs,, vol. 24, 1930, p. 275,

L Charcoal activates. Cl and Br but does not activate
- GO, H;, or-O: to any apprecigble extent. HBr was

made rapidly by passing a current of H. containing
Br over'charcoal (99.3% conversion at 200°).
.COCl: synthesis over charcoal Cl. is activated, but

.+ CO.is not, since neither H:CO nor MeOH could be syn-

thesized from CO and H: over charcoal, nor could CO;

- activates O: but does not activate either CO or H.. No
Teaction between CO and H: could be observed but CO,’
H;, and benzene are easily burned with air over."hop-
alite. -Although benzene seldom burns until the tem-

burns completely to CO, and H:O at 78°. Evidence is
resented that CO is a better reducing agent than

er, since it-reacts much more readily with O: and CI

re activated. CO reacts only with activated mona-
7tomic H and not with molécular Hz. CO does not react
- With electronegative H: at a temperature lower than
00°. With CaH:.at ‘this temperature CO gives the

#3104 4bs.'1021) for - the mechanism of the hydrogena-
tion of CO at ordinary pressure. o o

- Jowwarp, A. Bee abs. 619a. - ' o
1687, Jorpaw, R. B. Gas.Liquefaction and Synthesis

In-the -

‘be made from. CO and O:-over charcoal. . Hopealite -

H; by a' margin of 30°-50°. Neither ¥e nor Ni seti- -
i¥ates CO at a point where it reacts with" molecular
H.. CO must be essentially- electropositive in characa.

ihan it does with H, even when all'8 of the latter gases

ame reaction that is produced by CO:. This work
upports the theory of Fischer and Tropsch (abs. 1018
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erature -attains 490°, over hopealite benzene vdpor -

- ;- composition of the oils obtained in the Fischer-Tropsch
process. ', P

Under Pressure. . Synthesis of Ammonia and Meth-, |

71643,
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anol. 'Proc. World Eng. Cong., Tokyo, 1929, vol. 31,
1931 pp. 189-152; Chem. Abs., vol. 25, 1931, p. 5253. .-
Claude process for the purification of coke-oven

H: and synthesis of NH; and CH:OH are described.

1638, JorgENSEN, S. M. Pressure-Vessel-Design Cal-
culations. Petrol. Refiner, vol. 24, No. 10, 1945, pp.
381-384; Chem. Abs.. vol. 40, 1946, p. 3.

Numerous equations and formmlas are listed for cal-
culating combined loads on pressure vessels.

1639. Joris, G. G., ‘axp Tivror, H. 8. Exchange Reac-
tions of Nitrogen Isetopes on Iron and Tungsten
Surfaces. Jour. Chem. Phys., vol. 7, 1939, pp. S93—
898; Chem. Abs., vol. 33, 1939, p. 9128.

Activities of Fe synthetic~-NH, catalysts and of W
filaments in promoting the reaction hetween N:* and -
N were studied from room temperature to T25° with, -
Fe and to 900° on W. 'In contrast to the. exchange
reaction of molecular H:1sotopes, the exchange reaction::
of N: molecules is very slow, being first measwrable .
above 450°. The exchange is accelerated by the pres-
ence of H:. The exchange involves, as the slow process,:
either the rupture of valence bonds of adsorbed molec-
ular N: on the surface or migration of X atoms over
the surface, and that H. accelerates such processes.
The temperature coefficient of ‘exchange in a N: ;: 8 Hy
mixture is about 50 keal The data suggest that meas~
urements of the velocity of N adsorption at about 400°
on synthetie—NH; catalssts :are measurements of true
activated adsorption, . .

Joserw, T. L. Sre abs, 3370, .
JouskrT, D. B. Sec abs. 1743, .

1640. JoURNAL of the FUEL SoCIETY OF Japav. -Syn-. .

. ihetic Bexzine. -Vol. 13, 1934, 'pp. 3~4; Brennstoff-i "

Chem,, vol. 15, 1934, p. 182" - | ; ) e
Survey of Japanese work on benzine synthesis from:. .

. CO and H: at ordinary pressure.- Especially consid-

ered is the work of Fujimura and Tsuneoka who have *

. obtained with a Ni-Mn-Th catalyst a maximum yield:

of 137 cc. of liquid produets per-m.’ of mischgas. -
Tsutsumi was able witk a. catalyst (no specifications
-given) to increase the yield to 155 ce. per m.2- -
1641, . - Production of Gasoline by the.Fischer
"..-Process. - -Vol. 15, 1936, p. §9. - . Lo

Mitsui Trading Co. and the”Mifsui Mining Co. will’

_erect a plant of 10,000,000 gal. annual capacity in the"

spring of 1937 at the Miike colliery for producing gas:.
.oline by the Fischer process. ' On completion of this
plant, - a -large-scale. plant -will bé ..constructed- in: -.
Hokkaido., -~ o I e S
1642. . ‘Japanese Plant.” Vol 16, 1937, p. 49, -
Mitsui Trading & Mining Co. will erect new Fischer- :
Tropsch. synthesis. plants ‘in Manchukuo. and North
China in addition to :the ‘one ‘at Miiki. -Af™ annual: .
production is planned of 85,800,000 gal. of motor fuel'~
and 250,600,000 gal. of heavier- oils by the Fischer-
Tropsch, process. -. : o -
{ —. "Studies on Gasoline Synthesis.” Vol.
. ~'1987, pp. 10-11; vol. 17,1938, p. 29. *~ .*° RN
Review touching-upon the research on catalysts and.
the influence ‘of reactior conditions.on the‘yield and ‘ °

1644, —— . Producticn - of rvSynthe"tic' ,‘?'Petr;oiéu;n

. From Coke-Oven Gas. Vol 17, 1938, p. 74

. Showa Steel Co. has decided to produce petroleum
from coke-oven gas by the Fischer process. - A produc-
tion of 200,000 tons per year'is contemplated. (R
-1645. . Oil in Japan. Vol. 18, 1939, p. 7; Fuel,’

. vol. 19, 1939, p. 99. ‘ S

. - Synthetic-oil industry is  expanding radiply. . 2 -
plants employing the Fischer process are nearing com- . .
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pletion at Miike and Chinchou.
will be. 60,000 tons of synthetic
Hokkaido Artificial Petroleum GCo. will construct a
.plant with an annual production of 140,000 tons of

synthetie
1940.

pounds,

pilot plan
of this ye:

tion at Hokkaido, Amagasoki, and Chinchow.
JovirscEiTscH, M. Z. Sece abs. 2142,

1847, JuLiaRp, A, RAYET, R., Anxp LUbE.

Study of the Dissociation of Carbon Monoxide Ae- '

companying the Reduction of Metallic Oxides, i

Faraday Soc., 1948, No. 4, Dp. 193-196; British Abs.,

1950, B,

- Kinetics of the reduction -of NiO and Fe,0;

have been
functions
CO dissoci

CO dissociation.
dissociation probably on account of
by reduction of CO by traces of activ

. Ni erystallites.
action does not
.the formation of metallic Fe, -

. ently requires:the presence-of
NiO or Fe-Fe:C or the prior formation of
Jux~eg, C. H. See abs. 3146,

SSS,SJF:NGI‘-:{;% 3. C. ‘ly,s‘cev, abs. 697§,,21537, 2460, 2461,}

1648. Juna

Adsorption -on
- Jour. chim. phys., vol, 47,

Abs., vol,
Kineties

actions are interpreted in terms of the ati -
7.sorptg)r;s claf_dreactauts and produéts. hetione o
{cussed include the hydrogenati [
CH. over Ni S50y oF oL

*.. In the presence of CO,
_propyl aleohol ;- C:H. to
hydrogenation. of

3398).

Sorp!

: GiH,,: CO,,

dn

ot Toma,
i648a,

Juza,

" Cobalt Carbide.] Naturwissenschaft, ‘38,195,
. 'DP. 881-332; Chem, Abs,, vol, 46, 1652 1, Dgre 9L

Co:C 'crysl_:allizes in. the rhombic ‘system; u'=2.8é5,

- b=4454, o=

0. Research is in progress, and it is stated that
satisfactory yields of hydrocarbons, free from O. com-
have been obtained at initial pressures of 40
1;;1;1,, gsing a catalyst of Co-ThO-kieselguhr.
8. JOURNAL OF THE § NP U
Famay: OCIETY OF CHEMICAL INDUSTRY
and Manchoukuo.

Patents of the Fischer-Tropsch process were b
0
through the Mitsui Trading Co. in r1936, and a full?glzlg

"The hydrogenation of PhOH to eyeloh

3 3 exanol

takes . place through the "intermediate formation of

‘cyclﬂlggac%%zg. At quagtitative evaluation of the ad-
cients and the’ i r veloci

_gqgit&nts fometent: | the several reactlon . velocity | -
“naphthalene . to~ decahydronaphthalene takes -l

! ace

. through - the formation . of 1,2,3,4—,tetrahydrox§)aph-

- thalene. Intermediates in the hydrogenation of: C.H,

. -to_cyclohexane are ‘not detected, se of
] or -other compounds as

) ;.dehyqrogenagon catalysis is discussed. :
. ~ JUNaLING, K. See abs. 207. - .
Justice, J. L. See abs. 3240, -
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Their cumbined output
gasoline per year. The
agonal packing.
is obtained by
Peebles (abs, 1440)
1649. Juza, R., axp SacHsze, W.

Metal Nitrides. XII.

oil. This is to be completed by the end of

Chem, Abs., vol. 37, 1943, p. 6175.

Synthetic Petroleum Industry in Japan

Vol. 43, 1940, suppl, p. 265-266.  yo ph cpared by passing a rapid stream of NH,

445° for 3 hr.
NH,F and NiBr: but there is no

t situated i i
in using the halides. The nitrid

at.Miike started operation in June

ar. 3 larger plants are now under construe-

11,000 gausses strength., Ni,N
A. Kinetie to. O: and moisture.
either hot or cold.

slowly to explosively,
temperature. The density at 35°
lower than the calculated density
data. R
Ni atoms, with lattice constants,
¢-a 1.613. The structure
Fe:N. The N atoms.
octahedron of Ni
the Ni atoms, and

Dise.,
I, p. 415,

1 C by CO
examined by simultaneously measuring, as
of time, the rates of oxide reduction and of
ation. Apsolutely pure Ni does not catalyze
Ni charged with H: catalyzes the
G nuclei formed
H adsorbed on
In the Fe system the Boudouard re-
oceur, under. conditions unfavorable to
CO_dissociation appar-
4n interfacelike Ni or
G nuclei.

pletely from “that of
-is estimated that the
exceed 0.07% by weight,. .
1650, -Hanx, H.. aNp MUHUBERG, K. - A
:ll\nd Metal Nitrides, X3 ! System Toan
_ Nitrogen.] Ztschr, anorg. Chem., vol. 259,.194
“121-134; Chem. Abs,, vol. 44, 1050, p. 999,
) oo ~Alloys of Fe and Ni containing 10, 20, 80; 40, 5
A and ; 20, 30; 40, 50, 60
[Effect of 1%/ 80, 90, and 95 at. % Fe were nitrided ab 300°
Reaction] .1,000° in a stream of NH,. The optithum temperatufe
s 1950, pp. 136-144: Chenm, range for uptake of N was 850°-600°. The weight %
£1, 1950, p, 10,441 L. o N 1% :he E}tndeg i':lloys varies linearly with the atomic
- - . o - . o Fe. e uptake of N incr
of ‘gas-phase’ and liquid-phase catalytie re-:’ 'pretrea.tment gt the fa?lo?]anw?tehmlgllgl‘s aea(tl %%Bt'g%i](;)“
E q}xe_ncl.nng to room temperatuare, and. finally piolonged
mt%'idmg at. 400°-500°. - For alloys treated this way
“"lnch cont.am 50% Fe or niore, the %
linearly with the ¢% Fe; with alloys containing less
Fe,. the ‘% N -approximates that for Fe.N, - Debye~
" Scherrer
. zllgyg.' ’.rfj‘here,were 2'glloy and 2 nitride phases found.
A cubic face-centered alloy. (I) oecurs i ¥ -
taining 10-70% e oo o (o ors e

ERS, -J. C., AND COUSSEMANT, F.-

the Course of Catalytic

Reactions -dis-
CO and CO: to
60), of C:Hs to cyclohexane
(abs: 2461), of acetone to iso- -
] C:H, (abs. 695); and the de--
a secondary alcobol to a ketone (abs, .’

(abs, 2153, 2460),

Similarly, the hydrogenation’ of

70%, N. up to 3%,

;to*l.450°; above 450° i
.enlarged lattice. Like d—Fe, (II) takes up only verys
little N'in solid ‘solution. i A cubi¢ )face—centgrgd ‘gitrlde"

Thase (XII) is stable up to 70% Fe, swhile gbove this
a hexagonal nitride phase (IV) slso ‘oceurs. - (I

corresponds to FeN with some of the Fe replaced b;
"Ni.. The constant o increases with % N-and ‘its 1
. grease with the: 9% Fe parallels that for the-pure al}
loys. (IV) résembles Fe;N except that'a little of the!

7 Efe t;ﬁlrexi)la.ced by Ni. The decomposition temperatureﬂ,‘

4860 4; 2 CO.0 in the unit coll, 4,116,  increase In the g pe, - 0 TUEIE S60°-500° witly

The possible use of- .
-aceeptors for M, in:

R. Sec abs. 1948, 2483~ .
R, ,

AKD Purr, H. - [Crystal Struefure of

P.2,870.

space group D 2%; 4 Co-in 4 Oy % with y=0.15 )

The structure is a rhombically deformed delelse 1}::8. -
Close agreement with these resulty -

recalculation of data of Hofer ang

[Metal Amides'aud -
The System Nickel-Nitrogen]) - |
Ztschr. anorg. Chem., vol. 251, 1943, pp. 201-212;

Nickel nitride, N1LN, theoretical N content 7.379%,
10-20 mg. of Ni powder, prepared from Ni (CO):),";E
It was also prepared from NiF.z . ..
pz}rt{guéar advantage
I e is -
lic Ni contamination by testing in a m:g%itfigrﬁl;?it%lf ;
. 2 is a black-gr i
rial, easily ground in.an agate mortar, an?i z;g 51?:;;: K
NaOH solution has no action
Acid solutions .and acids react -
depending on concentration and
“f‘af 971.66 which is
h of 7. T -
X:-rays showed hexagonal close paclfi:?;norE l:Iilye
a 2.664, ¢ 4298, and
agrees with the e-phase of
are Jocated at the center of an
atows, at a distance of 1.877 from
s 3.423 from the other N atoms. The
N atows are interstitial and the structure differs com-
CuN.  From an x-ray study it
solubility of N. in NI does not

A%; nides
XX, The System Iran—Nickel~

9, pp.

N again-varies ;

diagrams were made of the pure and nitrided”

Kapora, N, See abs. 2205.

I

1936, p. 1542, :

temperature, 5 mm. and 1,000°.
MgO, or pumice was more effective.
'1652. Kacax, G. B., axp Lrrvix, M. Z.

the gasification of bituniinous fuel.

12 refs.

for the gasification.

Iysts.

. p.2078. .. -

-gm, of AlLOs.

'

" also decrease adsorption fo about
effect at higher temperatures.
"KaeaN, Y. B. Scc abs. 152, 152a,

84

- Germany, 1950, 322 pp. ; rev. in Chem. a
vol. 29, No. 28, 1951, pp. 2860, 2862..

P

the hydrocarbon synthesis.

- breaks up into H and-a surface-bound radical.

. tion of K-O to the A1.O; decreases the sorptive capacity
and the heat of adsorption to about %.. Fe additions -

14, 'with'a smaller

: Kacaxoya, E. M. See abs. 2714, - -

1654, Kaner, ‘F. 7 -Di5.  Kohlenwasserstoffi-Synthese |
nach - Fischer-Tropsch. - Springer-Verlag, *
nd Eng. News,

This book.is based to a-great extent on patents {and
patent -applications issued during the:development of
The valtue of these patent .-

v, 1651. Karukw, K., axp Ocura. T. Reaction Between
B I Methane and Water Vapor. . -Jour. Chem. Soc. Japan,
vol. 56, 1935, pp. 1145-1159; Chem. Abs., vol. 30,

Yield of H: and CO from CH, and H-O vapor was best
by using Ni as catalyst with low pressure and high
TUse of Ni with AkO,,

[Gasification
of Low-Grade Fuels with a Steam-Oxygen Mixture
Under Pressure.] ‘Khim. Tverdogo Topliva, vol. §,
1937, pp. 1153-1165 ; Chem. Abs., vol. 32, 1938, p. 4309.
Lurgl process for - gasification of -Aleksandriiskil

brown coal, peat, and anthracite was investigated.

" The steam-Q: mixture should contain 75%  steam

for brown coal and peat and $5-90% for anthracite.
A gas of calorific value 4,500 cal. per m.® can be obtained.
The cracking of tar formed in the low temperature
- carbonization zone affected the composition of the gas.
The gas with highest calorific value was obtained in .

The fuel contain-

jng ash up to 30% and moisture 25-30% can be used

1653. Kacaxn, M. Y., Monozov. N. M., axp Popurovs-
KAYA, Q. M. [Sorptive Properties of Mixed Cata- -
5. 1. Sorption of Ammonia on = Synthetic- ’
.Ammonia Catalysts in Connection with the Function -
of Promoters.] Jour. Pbys. Chem. (U. §. 8. R.),
vol. 8, 1936, pp. 677—6SS; Chem. Abs., vol: 81, 1987, :

reférences could be incredsed, however, by. mentioning
No attempt -

- thelr dates of application and publication.

is made to compare, critically, results of research work
done by different researchers-or to contribute substan- -
tially to the theories or to explain.the mechanism of
the involved™ reaction. * Any revision of this- book -
ghould. contain more ‘data regarding the basic facts

e synthesis and fewer data on the preparation of

specific, and for a'great part on relatively unimportant,
L j:alysts (45 pp."are given over to’ kieselguhr cata-
1ysts). " The section. (73 pp.) on’synthesis products
Présents considerable useful‘information on the différ- = -

ent methods used in Germany for recovering and re-
fining the synthesis products and further shows that

tion "of “raw materials
Drocesses.

SCHUNG.

<+ With Iron:] . June 1940, 75 pp.; OTS Bib. Tech. Rep
_.¥ol. 12, No.-6,/1949, p. 228; PB 96,743.-

hydrocarbon synthesis is not only of importance for
the manufacture of -liquid fuels but for the produe-
for. mapy -other 'industrial”

1655. Katser WiLHELM InsrITUT FOR KOELENFOR-
[Report of the Middle-Pressure Synthesis

£y
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K,

Survey is made of work carried out on the middle-
pressure synthesis with Fe catalysts. Precipitation,
alkalization, induction, sypthesis-gas production, ap-
paratus, pelleting of catalyst, and further processing
of primary products are discussed. This report ap-
pears to be the same as H. Pichler, TOM Reel 49, frames
541-662, June 1940, Bureau of Mines Transl. T-£24,
December 1947, and TOM Reel 101, first 48 pp.. trans.
by M. Leva. .
1656. . [Direct Synthesis of Isoparaffins From
CO and H..] TOM Reel 134, Item IV-3, December

1942; TOM Reel 259, Item 20, frames 1055~-1071.

It was discovered that catalysts based on Th are
particularly well suited for the synthesis of branched
hydrocarbons from CO and H.. The best Th eatalrsts

. are produced by precipitation of Th salt solutions, gen-

erally by precipitation of the basic carbonate by Na.COs...:
from the nitrate solutions. The lifetime of the Th
catalyst is very Jong under the conditions of isosyn-
thesis and can easily be regenerated. A water gas of
CO: H: ratio of 221-1.2:1 is used for the synthesis.
The type of reaction products obtained is dependent on

. certain conditions’ such as composition and method of

- Pure ALO has o -high adsorptive capa,cit& for NHi .
up to 600°-700°, with a heat of adsorption of 30 cal.

production of the catalyst, the temperature and pres- -

sure, the residence time of the gas in the catalyst space,
operation in 1 or more stages, the material of the

- reaction tubes, ete.- With a pressure of 150 atm. and -

a flow rate:of the gases corresponding to 10 1. final gas.

per hr. per 28 gm. catalyst, the amount. of alcohol and - -

other O:-containing compounds, which prevail below-
375°, decreases rapidly. with rising - temperature.
Mostly -liguid branched alipbatic hydrocarbons are

formed, .373°—425°. With rising temperature, the:

:‘amount of naphthenes gradually increases, reaching

per mol. for 2 em.? per gm. ALOs, or 18 eal. for 6 ¢m.’ per .-
In the adsorption layer at 500"‘,;\(1"112-9
2 1-

50% at 450°-460°.. Between 450° and 500° aromatics’
- are identified.” The -amount- of ‘gaseous products in--

- creases from less than 10% at 3753° to 509 at 430°, with

isobutane the highest, and at 450°—460° 34 of the total

.. products consists .0f this hydrocarbon. . Unbranched

- “aliphatic hydrocarbons appear. in only very small

amounts.
of the isobutane.
450°, the reaction begins at 6-atm. pressure and at 30
atm. a 229, conversion of the CO takes place with a

- production of 5.1 gm. Cyt-n—C,,-5.4 gm. iso—Ciand 16.1

Berlin, - ' gm, " liquid : hydrocarbons/N-m: éntering ‘' gas. - The -

- amount. of products from a single operation increases -

.. instead of 1 are performed.

" . pp, 44-59; Chem. Abs,, vol. 42,1948, p. 6201. © . .

with rising pressure, reaching at 500 atm. 465 gm. | §

N-butarne results in amounts of abouf 10% -
With -a- constant temperature of - -

i80~Cy-and 40.5 ‘gm. gasoline- plus oil, . The yield of -

“jquid hydrocarbens was greater with V:A stainless-
steel pipes than with Cu pipes. The conversion of CO

increases with rising pressure in a single operation, .~

likewise at 50-100 atm., providing several operations”
Graphical and tabular
.. data show the influence of temperature and pressure
on the type and vield of products, as well as their dis-
‘tillation range -and’ the: composition :of. the various :
fractions. The -composition. of ‘the reaction products |

can be varied within rather wide limits by choosing the-.*

synthesis conditions. The gasoline. obtained at 450° :

-and 150 atm. and hydrogenated had an octane number,
atm. §89.6%. - .. :

"\ KAITENBERG, 8. See abs. 2386,
- KALLENBERGER, R. H. ' See abs. 576, *

1657, KaLuve, B. - Use of Oxygen in Metallurgical and
"¢ . Other.Thermochemical Processes. Iva, vol.19; 1948,

‘Reviews ‘cost of production of O.-and its uses in
metallurgy and in production of synthesis gas.
" ) EKALYANASUNDARAN, A, See abs. 8013,

R TIEN

~'after adding 0.08.vol. % of Pb, of 95; at 370° and:150 .
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Kaunke, 0. Sceabs, 2414,
2419,K2421, 2492, 2423, 2404, 2422;,12&33.16' 2T, 2418,
. AMIRE, O., KiTA0RA, 8., Ninay,

M:stﬂ}, R. Hrydrocarbons Fro’m Car!x)iAd?:H’Ii‘ LYI\:AOZ::

cata],\-t_xc Polymerization Under Ordinary Preésm-e——
16‘5?8;3‘515 and Liquid Products. Sce abs. 2426.

. KAMURA, H. Reduction of Ferric Oxi

ﬁgn ICI)r(:els9 ;);v Hy(l;‘gge;n. N Jour. Iron Steel Ingg., :gg

B 22k 25, pp. -:9—-9‘5? Chem. Abs,, vol. 19, 1925, .
Samples of pure Fe.0, and of hematit' wer

tq 500°-800° in ‘a combustion tube, and lei, ‘salx: gﬁgig
over them, the volume of gas used and the % of re-
duct_lo‘n° to Fe being recorded at definite time intervals
At 500° ‘the time required for 90 reduction of thé
hematite was 78 min. ; at 600°, 46 min. ; at 700°, 39 min. ;
and- at 800° 30 min. The volume of H. used alsa
decreased_ with rise of temperature. At -about .:’;70"
t}ze velocity of reduction increased rapidly and the
volume of H. decreased suddenly, probably because re.
guctnou below _this temperature was from Fe0, to

e gnd above it from Fe.Q, to FeO and FeO to Fe
As veloeity of reduction increases slowly above 600°, -

. concéntration of gaé (2) For first-o
c . (2 st-order reacti
in z:.stream of 1m\\'der?d material, z is inverselyclt)l:f o
portional to pressure in the kinetic region but ing g
‘pendent of pressure in the diffusion region; in eiﬂ:ee~
f‘?g.ugs, & is inversely proportional to the relativr-
aceclgm; ggl}ecgnt;ntjon of reactive gas. (3) In reactiong
led by a volume inerease oceurring j
gzy:;eoi iioelé% parf;ic]est,,. @ is independent of p;es?urt
neie reglon but is directly proportion
pressure in the diffusion region; ¢ in o
L T creas i
gir::]xssx:gc Oig]i;ml‘ \('iolll)lme fconecent;'ation.re(ﬁs I‘rllt?e;g_
. anied by a volume increase aeeurri T
a4 stream of powdered material is 1 i
portional to pressure in fi:e Xi ' a{ 5 mversely_pro-' :
pendent of pressure in the dill;‘et'c e moout Inde-
e of s usion region; -
Lreases with incréasing initial volume co[x;)cexix’tr:tigﬁ
1664 KAPgEL.\uCHER. E. See abs, 2620a :
- KAPUSTINSKIL A. F., Axp G ]
4 A <AL F, A OFMAN, E, il
ﬁgg)o xl'xtleﬂ]‘e ?ednction of Cobalt 6:id§ bv[%qa‘;%zt
xide.] Jour. Phys, Chem. (U. §. &, R.
7 32]]1931, pp. 113—715?_ ; Acta Physicochi;l. EJ R.)'SWS)L
Yol S 1937, pp. 487—490; Chem. Abs., vol. 81, 1937
- OO, . ! ’

Ehim. Prom., 1947, No. 5, pp. 14-19; Chem. Abs., vol.

43, 1949, p. 2343.

Method for calculating the heat transfer in catalytic
gynthesis of hydrocarbons from CO -and H. This
method is applicable to both tubular and plate reactors.
The temperature varies considerably along the cata-
Iyst, and for best resnits, the cooling should be adjusted
o the conditions of each particular sector of the
catalyst.

1670. KarsHAVIN, V. A, AND LemosH, A-G.. [Con-
tinuous Process for Conversion of Gases Containing
Afethane and Other Hydrocarbons.] . .Jour., Chem.
Ind. (U. S. S. R.), vol. 10, No. 1, 1934, pp. 34-38;
TU. 0. P. Co. Survey Foreign Petroleum Literature,

eansl, §-396, 1946; British Chem. Abs., 1934, B,
p. 611 . _

Hydrocarbon constituents are converted into CO and
H, by passing the gas, mixed with air, over Ni at
1,000°-1,100° ; at Jower temperature the Ni is inacti-
vated by 0.2-0.25% of S in the reaction gases.

1671. EarsEAVIN, V. A, BOGUSLAVSKI, I. M., axp
SairNovA, Z. M. [Catalysts for Methane Conver-

this would be the most economieal 1 i 3
ture. C reduction tempera- 7 ;Over the range 993°-1.393° abs., the e nilibri i s b 015, 6. Surver Forsimn Petro
1659, Kasuaoukrs, V. P.. xxp Tmvemms 7. b [New given by log K=— (1/F) [ (—17.(565/2’) —qS.OE; f(l)gn} _15 pp. 3140, 1933 T. O.-P. Co. Survey Foreign Petro-

Jeum Literature Transl
Abs., 1934, B, p. 82. DR
. ‘Process of. conversion of CH~H.0 mixtures’ intd’
€O and H. is best catalyzed by fireclay containing 6.4% .-
of reduced Ni at 1,000°, The activity of the catalyst
is increased by up. to 1% MgO and diminished by
more than 15 MgO. Loss of Ni as Ni(CO). and inae-
_tivation by formation of carbide are virtvally neg-
ligible. H:S "and organic. S compounds, ipitially,
slightly depress the activity, which then remains con-
. stant.. . Deposition. of soot takes place to. an extent,
increasing with the content of higher hydrocarbons
in the mixture. : e o
1672, KARZHAVING, N. A, [Catalgtic Formation of
. Methane’ From Catbon Monoxide in Industrial
Gases.] - Jour. Chem. Ind. (U. S. 8. R.), vol. 13, 1936,
<" pp. 598-602;°Chem. Abs., vol.'30; 1936, p. 6334.
CH, cannot-be profitably produced from -ordinary
: blast-furnace ‘gas, but if the gas has been produced
.. by blowing O: into the furnace, a gas can then be
obtained containing up to 60.6% CH,, after adsorp-
tion of COx - The best catalyst for the conversion with
~ steam consists of §4% Ni and-16% AlOs, at about 400°.
. .1673. KARZHEV, V. I, AND SEVER'YANOvA, M. G, [Cat-
_-alytic Cracking of the Synthin Fraction.] -Ehim,
- Tverdogo Topliva, vol. 9, 1938, pp. 71-7 6;-Chem. Abs.,
;- vol. 82,1938,'p. 9486, . . - - ¢ . ;
Syntlin fragtious boiling at 80
and 200°-250° were introduced-from buréttes by drops
into a quartz tube placed in an electric furnace. The
. eatalysts “were placed in the tube in’'a 25-cm. layer in
that portion of the tube that had a constant tempera-
ture.. The product was passed through-with a constant
elocity of 5m.®/hr. The temperature of experiments

000254 T—0.063 151 (38100/1° 113175, - The varas - Sbia; Bt e
o e_ 1ie‘fo energy from. the experiieital datd was ’ ‘
‘cnlci?l;t 1 fgo(l:;'}l.,d as. compared to the value 10,918 eal,
Caonlated ata given by Emmett and Shultz

Kareriskii, M. N,

Method for Obtaining Ammonia C
) E atalysrs Fr
I(\‘gtusraéf I{I;-al‘ 1Magn;tite.] Jour, }.‘1‘1::1: FII?:&'
(U. 8. 8. R.), vol. 13, 3, E H ' N
o, 55,00 ,p \ 46310?.’ 1936, pp. 398401 i Chenn. Abs.,
Ore is fused with ALO; and exceéss KNO®, o
i‘eepgrager?dnéggnetiicglly. Enough-Fe is a&ﬁerguflédfgfng
204, e mixture is fused and se, -
fesOi and na separated as be- |
0?51'.% i Th;s treatment reduces the amount of $i0: to -
1660. Effect of Different_Conditi
660, —— of _Conditi -
duction’ on thé Activity and Structurel ognlsro?xf Aﬁle!-
) m(]m:a Catalysts. Jour. Chem. Ind.- (U. 8. 8. R.),
- Vol 14, 1037, .pp. 93-93; Chem:-Abs,, vol. 31, 1937

See abs. 726, 727, 729, 1798
lsgg;rlZ;KAnpoy, A. Z. [Synthesis of .\,leth:,mol ’Fron;
i émsDig.‘;xdso;méi llgggrogen.] Org. Chem.- Ind;
vol. 34, 1040, pp. 5047, 6o2g, T 0 o1 Chem. Abs,
- MeOH is obtained in good Tield by passing OO 5. -
T 2 G good yield by passi —~H,
- E_Lﬁ“é%f\’{":rnﬂu gg—gr—;\‘i catalyst at g'n'O’fnngg-gi
MeBy ermentation contains traces of §
compoiinds, which inactivate the ca YR

. talyst; £
.’;qa; be purified by ‘passing over activqu.g‘t" such gases
oo 8ce abs. 724, 728, 3557, .
1666. KiRzHAVIN, V. A, [Léw,T ) ‘e Cons »
. | , VoA, ~Temperatur -
‘s_xoc;n {33 %ﬁthémfb]u Jour. Chem. InI:i. (%l.les Cson;;e;:
_ Yol 10, No. 2, 1934, pp. 31-33; British Chem. A5
‘ é934, 1B, D. 611 ; Cheln. b, vol. 28, 1985, o wasg "
-~ Complete conversion of CH, and H.0 int S y
0 { H. 0 CO: 2 -
?t; 50%‘:—600" is possible ‘only- when the CO. p(lz'(o)(:h.::etzl%
,Tnl:lzler eml'.te]ly removed from the reaction gases by CaO.
. action. is c which is, however,

D..8217
. Time required for reduction. is verv. inmos A
-18" very- i " . o
qa‘:til}irql,magnetite should bereduced flogp'gétx})l;t" a‘g
3;4 ngjxl (Z_ne for 32 hr. These reductions are besé’run
g , 150 atx?l.) and not too high a rate of gas flow.
; - oisoning Action of W .
. .'([Jli:):m(;:}taéys(tlsj fosr tshe xS:.\’nthesisrof.’ Amﬁ:-t]%l;li}x’z;p?m?: '
chem. Ind, (U. 8. S. R.), vol. 14, 1937 > L
grh.ez_n- Abs,, vol. 31, 19372 Y Srry 08T TP 284-249;
=0 poisons all Fe catalysts, but its is str
X ) rsts its ac
on less active catalysts, ‘Pois:)ning is grtei:t.;x{sastt;(imggr '
gressure's( and .lower temperatures. It is 'dueg 'tr
4 g:truct}qn of active centers on the catalyst surface. o
R ﬁzl-:.NKAO\'AM'Z?ILKI'IIS, S[RePd’ %n'sn’n-z",*v. D., and K&- o
K. T uction 'of " Catal, S
‘ gylllitl)xes;(s’] o{2§glmonia.] Jour: Chem.y ?(t!fd.f()(li“]‘t%e '
G voL 12, 35, Pp. 687-690; Chem. Abs,, vol. 29,
If the reduction is run at a tem y res
. t perature a. -
as low as possible, & more efficient catalyst ?sfi g{)rtﬁilé%e“
o6 Iltzm-KosAN, K. I ' See abs. 282. o
1663. Kantoroviom, B. V. [Effect of Gas Pre
. Concentration on the Length of the Reactiofls%f)i:?g

: v .

‘The rea - is catalyzed by Ni
_~1apidly inactivated by traces of.S in the gas. -
16;} e anyatural ' Gas. Conversion -to Carbon
»19%“' le and Hydrogen. Ind: Bng. Chem., vol 28,"
;1036, pp. 10421044 ; Chem. Abs., vol. 30, 1036, . 6923,
th g’rocess of convgrting natural gas to. CO and H. by
- fhe .t*;l:e of steam is tested on a eommereial scale by
oo lﬁugatgrﬁl-gas—'steam; mixtures in regenerative
- catavat. packed with grog, then passing over-a Ni
ms’%f Fgr c;)nversion,' 19 m*
> of natural gas, préducing 3.8 m? of ga ini
H: 64 and CO 229, respectively.  Total goxf'sxfﬁ;;)tgg;l%% :

Heterogeneous . Proc : " Akad. natural gas per m.’ ? i
el Saieimine  plpe st o 8 aIh SR,
: - heating. . 1'm

8. S. S R, vol: 71, 1950, pp. 815-318; Y
’1‘(;’1,: 44, 1950;. 1. 920, - fpp:' 5?—"318-:’ ‘(‘Jhem, Abs,, ,,ggzreactlilon chamber’ space gives:24 ‘17 of converted
‘Mathematical equations are dérived for sever . gasperhr. . oot BTSN St I rted
action ; s ed for several re- O - E i
.or matgg,;(ll;u:\?sspggggé“&gﬂlggairss ‘o(}frri%n‘ti. particles ?e%iom Carboxfcﬁ?gig%esig%hegsdﬁ ’H.“]drocarbons
: i are's cling gases., ’ .and Hydrogen.] Uspekhi
i()jf? l;gﬁl;logit?:le. (1) For first-order reaction uig nglayer - Khn-l-]-'-’ N 1. 15, No. 3, 1947, pp. 327—35':."2; Chem. %exll‘g-:
 indepen dp T es, @, the length of the reaction.zone, is - vol. 55, No. 7, 1947, pp. 276~277.
rectll;eprgsbtgif)gglei?;ge;guthe- kit%eﬁgi region but di- Critical review, with 59 refs, h
in either regi re in the diffusion region; 1689, ————  [Hi ; o ‘ :
i Wt of b e nid i Sl Bl ot e
T . Farocarha r Gas.

atalysts were used: Cr-Cu-P, HsPQ,, activated coal

. (not dizclosed). the best.being the last catalyst. The

ure yielded about 85-90% of liquid products’and 10-
15% of gaseous products. The practical formation of
coke was not observed. The composition of the prod-
ucts obtained justifies the assumption that they bave a

> high octane number. i
r "Kasan, K. See abs. 1904, T
-1674, Kasg, T. - Equilibrium Diagram of the Iron-Car-

v
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. points ‘are rapidly lowered, and the C content at the

. Ni

50°, 150°-200°, -

- -Sterlington, La., plant of the Commercial Solvent Corp.; - :

vas varied within the range 475°-550°. The following -
s a' carrier, Cr-Cu and Cr prepared by.special method . .

talytic cracking of various fractions:of synthin over - -
e above catalyst at 475°~525°. at atmospherie pres-’ ./

bon-Nickel System. Seci. Repts. Téhoku Imp. Univ.,

219

vol. 14, 1925, pp. 173-217; Chem. Abs., vol. 20, 1926,

. 570. . .

Thermal and magnetic analyses; hardness tests, and
microscopic examinations are reported for the Fe-Xi
system,. and the binary eguilibrium diagram is con-
cluded to be of the solid-solution type. The As chiange
falls steadily with increasing Ni content down to
—190° at 35% Ni and occurs in a temperature interval
rather than at 2 point. Ni dissolves C up to 053,
forming a eutectic with C at 1318° and 222% C. NiC
is very unstable and camnot be detected with the
microscope. The ternary diagram was worked out
and is described and illustrated by a sketch of a model.
Photomicrographs of typical structures also are shown.
For etching specimens with over 25% Ni either strong
HNO; or hot HCl was used. No ternary entectic was
found. . A binary eutectic contains 4.8% C with no Ni
and decreasing C down to 0.3% with inereasing Ni up
to 30%-. Cementite occurs in the ternary alloys with
0 to about 30% Ni, with over 0.1% C. With increasing
Ni, the A; transformation is lowered and is difficult to;
detect with over 109- Ni, but is almost independent of’
the 'C content. With increasing Ni, the A. and As

eutectoid point decreases down te 0.3% at about 85%
6 plates of curves accompany this paper.
1675. KAsHIMA, S. Srathetic Methanol as 2 Fuel Sub- .
stitute. ' Jour. Fuel Soc. Japan, vol. 15, 1936, pp. 57~ "=
59. e :
. From-the results- of practical tests it is concluded
that it is possible to use MeOH as a fuel for gasoline .
engines if the fuel : air ratio is increased. Since MeOH
has a low calorific value, best results in lowering the
fuel consumption are obtained by blending about 0%
of benzol or gasoline with it: - Compared with gasoline,
the merits of-MeOH are its-high-antiknock property
and Jow freezing point, and its disadvantages are its:
high heat of vaporization and low calorific value,
1676. Kasser, L.-S. Limiting High-Temperature Ro:
tational ‘Partition Function. of Nonrigid Molecules.
VI. Methano! Equilibrium. Jour. Chem. Phys., Yo
4, 1936, p. 493—196 ; Chem. Abs., vol. 80, 1936, p. 625
Entropy of MeOH and the equilibrium constant for
MeOQH synthesis are-calculated for 2 mol. models: 1
rotates freely and the other has a torsional oscillation
about the CO bond. Lo T
ITASSLER, R. ' See abs. 3187, 3188, 3457. ~
1677. Xasrexs, M. L., DupLEY, J. F., AXD TROELTZSCH, -
©J. . Synthétic Methanol Production. Ind.” Eng. :-
Chem., vol. 40, No. 12, 1948, pp. 2230-2240.
History of synthetic methanol both here and abroad
‘is sketclied, figures on' the production ‘and price since
1898 are presented, ‘and presert producers are listed.
'_The main emphasis is placed on. a.-deseription of the.

which uses natural gas catalytically reformed into
synthesis gas with the addition of some CO: as the’
raw material. The . plant operates at about 5,000,
D. s 1. g and 400, as compared with current practice -,
‘of 2,200-14,700 p. s. L. g. and:-250°-400°. ) :

16772, XasTENS, M. L., HigsT, :L. L., and DRESSLER,
. R..G.” An American Fischer-Tropsch Plant. Ind. .-
* Fng,.Chem., vol. 44, 1952, pp.-450-466. . '~
Gives construction and operation details of the gas
synthesis demonstration plant at Louisiana, Missouri.
Pulverized coal is_gasified’ with steam and oxygen to .’
produce a sypthesis gas which reacts in an agitating -
bed catalytic. reactor cooled by concurrent. flow of
heavy oil. Capacity of the plant is 50-S0 bbl. per day
of liquid products with a conversion efficiency of about
80%. -The hydrocarbon products consist of 70% gas-
- oline, 109 Diesel oil, 10%-heavy distillate, and 10% -
.waxes. Oxygenated compounds made up about 10% .- -
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of the total product. The following subjects are dis- an autoclave at 260°-31¢° : .
: Ny " b R S - und . : . pe
:‘[!ySSEG: Gasn_t'icatmn, slagging type vertical gasifier, the crude fatty acids of very low egerct_alli% ?nnt; Igisldo(g ~ 1688. KAwar, S. sxp Nogorr, H. Manufacture of Fatty at 130°-160° with the addition of 0.1% KAMnO,. These
t(\)t;gpe;: li]o:}Jéontr_al :qais'xﬁgr and the Kerpely genera- . . value. These values decreased with increasing rege. - Acids by the Oxidatzion of Paraffin. IX. Oxidation fractions werc:aE easier _té) omdtl;g than th% 03%1118.182;1;5—
synihge sisP T 2?&:101;& I]>¥o gaﬂrizglflooxyign plnn:f; gas tion temperature and pressure, N of Parafiins of High Bomgg Points. .{(igx:. 1?’(‘)((3" ‘::?rue. Oggal.]i(llleedatt{' Iftm 51'222 m;:;!égo?om‘{’ fa}trér cids.
ance; maierinls of construction ; xywosg?gilit?egsp:f 1;)1{;’51: 1683'- Kawar, 8. and Noworr. H. Manufactare of Fatty o G)I:em' -*i[lx)ld' \‘(1115:31“:[)54;0]' 33:’291942’ FD. 11361170 with solvents.” 6rudé fatty. acid obtained from the
Sure gasification; and utility requirements &yids by the Oxidation of Parafin, III. Jour. Soe, - Chem. Abs., vol. 43, 1649, p. O ; oxidation of Fushun shale-0il paraffin was separated
P ¥ Teq nts. Chem, Ind. (Japan), vol. 44, 1941 DD. 803-806 ; Chem, Paraffins of high boiling points in shale “oil from 9 1 ther-insoluble’ and ethor sotable are
RATs0R4, 8. Sec abs. 2419, 2420, 2422, " Abs, vol. 43, 1949, p. 900 ’ 1 em. Bujun, Manchuria, were oxidized with air. The crude  into petroleun ether- nsoluble p
g y , . 9029, jun, M ifi tions. The soluble portion was further separated into
Karavadya, I See abs. 1880, 1881. Oxidation -product of F i : fatty acids were separated from the unsaponifiable ~ tioms. Th 5o o o
Katay i S & amount i ushun oil-shale paraffin was rtion, and their properties and compositions were de-  -Portions insoluble and soluble in 85% aicohol. The
- ATglAﬁA’ - Mynats, Y., Komwe, H, axp Tsu- - analyzed; the amount of each of the fatty acids from. - o ad . petroleum ether-insoluble portion was converted to the
gf?«i]\eA,an(i B :g:;nen Sy ;)tgefll.s bl rou _Cnrhun Mon- ,Sr (tﬂ(: ?z, 1the total acids over G, and the amount ¢f - t:r_o _— Manufacture of Futty Acids by the AMe esters, and 37% was distilled. The distillate was
Activation of Cataiysts by gl(;\l\mgxié'itex?;l r\%itl;\ E 16084 Honosa, 5. S 00le mafer were defermined, | 1 Oxidation of Parafin, X.  Oxidation of the Mix - V35 ne STIar By oF G Crenters thhygg)x"; ool
mospheric Oxygen. = Sce abs, 1877, ) ufﬁg;:.lgs:f’ _-E’l’ttN OABOF;‘ ?"t‘ﬁm’o NocucHy. M. Man. ture of Paraffins and Fatty Acids, Jour. Soc. Chen. ;;fs‘gﬁ%fén;ggtri:#’gg:gsg dc g%ﬁ;ilegszti‘;‘u‘;:e%cga tot): ‘
Karo, J.  See abs. 1930, Iv. Compositionyof clie?inid Fittxjgat'gm 0§Pmtatﬁn, ‘ Ind. (Japan), vol. 46, 1943, pp. 167-170; Chem. Abs., acids. From the portion soluble in 85% alcohol no
1678. Karrwinker, R. [Determination of Aromatie Cgem. Ind. (Japan), vol, 45, 1642'vpp.c ;'43-542“%1:%?3 : “’1‘143’ 11949’11" 9039‘ 4 I value 11.1, from Bujun lactones, lactides or similar compounds could be ob-
and Unsaturated Hydr s i i 3 ¢ Abs., vol. 43, 1949, 1. 9029, ’ S Shale oil, melting 43.5° and I value 111, from Buju tained by distillation. .
of Sulfuric Acid.]’ Bfecﬁf,g?é};.g’;,ﬁ"z‘\’.’(ﬁ b‘é M]e(;)r}_s : Refined “fatt: g 90' 9. p : B Manchuria, was mixed with various fatr:v acids, suel) ‘1693, Kawar, S. Manufacture of Fatty Aeids by the
Dp. 353-358; Chem, Abs., vol. 22, 1928,'p. 3039, - Oxidized paraﬂ‘;vn (:gzllsssa‘;:)lneiﬁeli{egﬁge%‘heﬂsu.ngﬂgw:é | as caprylic or Stearie acid, and-air was passed at- L R "of ‘Parafiin. XX, Example of an_ Oxi-
-Previous methoqs based on the solvent action of pfn'aﬂin was removed. The saponified product ‘gas ilé?d]zeg'onlll?;;lta;er],{“fl:ﬁ]i Z?:g:’e'glg{ ;l;e]ggxﬂds];:&xig dation Exnerimen:."".l_dm:. Soc. Chen. Il'ld. (Japan),
H.SO, for aromaties ana unsaturates are discussed. treated at high temperatire and the unsaponified mat- . : M e e * vol. 46, 1948, np. 762-764; Chem. Abs,, vol. 43, 1949,
Kattwinkel determines aromatics{-unsaturates in o ter was extracted with C.H, The crude fatty ncigs acid and stearic acid were oxidized. . . b 9030. .
3D . i 51 06 e AEGHIEh 20, €. of @ misture ot - Of the disiites ave fopreuiced Pressure, Propertes | 168k . Mannfacture Oxidation of Crade Fofty g, Dltillate, 2003000 from shale-oil parain was
alone are determined b.‘:kSh'ﬂkiI‘lg ‘the émnplia\\l}i‘:llx e: | 1685, Mnnuchnl:r: € " A Con .Aclds, XII. . New Méthod for Acceleration of the . 1?63_120;"}2 ‘yield 223% crade fatty ’ggd;’ Of the
mixture of 5 gm. borie acid in 100 cc. H.80, (d. 1840). " Oxidation of Parafin v vy r dHtF Acids by the « Oxidation. XIII.. Oxidation  of Unchanged Par- crude fatty acids, 8% are insoluble in petrolenm wthor.
The boric acid mixture does not ‘dissolve ardxn;xtics: of the Ung ’-’5“ n.. V. Methanol-Soluble Portion affing and the Properties of .the Fatty Acids Pro- .- Of the fatty acids soluble in petroleum ether. 8964 are
P=0s in H.S0, catalyzes sulfonation and thas aids solu. . (-Tapan)?;-‘:l)]l).o 2:') 31314?1““324.‘1‘4’3‘5‘5{,’ ¢. Chem. Ing. - . . Quced. XIV. TProperties of the Unsaponifiable soluble in 85% alcohol. The distillation test of the
gon of aromatics. : - 48, 1949, p. 9029, " PP 9445455 Chem. Abs,, vol o ~ Compounds Formed by Oxidation of Unchanged - fatty acids soluble in alcohol was earried out, and the

Parafins. XV. Oxidation of a. Mixture of Par- " properties of the distillates: were examined.

“affins and . Fatey Acids.. Jour. Soc. Cheﬁ:; 1‘"0‘} 1692 Bawar, S. ANp Nooorr, H.  Manufeerure of Fatty - -
A --Acids: by: the Oxidation- of-Parafin. - XXI. Oxidas .

1679. KAurMaANy, H, P, Effecting Separation. by ‘Ad- - Saponifieation of the oxidi ) ,
R A hs ~ o RS I xXid : 5
sorption in the Field of Fats. I. BExpériments With -~ “out in the presence of M;)OXHI?iidhgl?dt:gpg;stu?gg:g ‘

Mixt of F Aci . i S - . N X " - '(Japan), vol. 46,.1943 PD.-372-386 ; Chem, -
19139,“;;-5 2(;;8—.2%?Cﬂh‘élﬂdl-s'-‘lblgifﬁsll}]é?feﬁ%g; I‘JO ](iﬂ%gl B ili)lllﬁf’l::)?fttgh:orll\{giongds!ﬁgsbtleog ggglij?t“qf -th§- unsax_;oni- e B 4, 1949"1)' 90.3 0‘. - ,"“ S ‘2' T . tion of High-Boiling Fractions of Parafin (Suppl.):
5O Dassing solutions containing 2 or more fatty ¢ insermediate oxida- . Crude fatty acids separated from the oxidation | Jem oo Chem. Ind (Japan), vol. 46, 1943, pp..

. ion rroducts, Unchang, " i " s . <%
acids through columms of adsorptive materials, for . _in MeOH. . ged paraﬂjns vere insoluble ~zf  -Droduct of shale-0il paraffin- from Bujun, Mauchuria, - - 764-765; Chein. Abs,, vol. 43, 1949, p. 9020.

example; A1.O; or silic i ids ; Caveni y . L Wwere oxidized. When the crude acid was heated af . ieh-boiline i ; i ing -
T A R o v [ e e joEhboling Lracton of suale ol puraln, meltng
" under suitable onditions. o complete separation. Ap. Wit Aee lef;m" <YL, Treatment of Paraffin + the content of oxidized acid decreased, . When it was™ - 2/ at150° The acid value did niot increase after 10 -
Dlications of such adsorption methods being developed .  tion ‘Jqoni- ug C. ((zgh on. "5, Tts Influence on Oxidi- >} - heated at 140°~150°, the color changed to dark brown, - hours. The formation of oxidized acids and lower -
include: Analysis of fatts acid mixtures, solation e ™ '834-836'- (?h‘ em. Ind.r (Japan), vol. 45, 1942, When the crude fatty acid was oxidized at 120°~130° acids 'occurred some time after the high-boiling fraction
na(;urally oceurring, sensitive fatty acids and commer- - Sh;lle oil pa,mﬁi:n: gb:gh:&l' 43-915;19, {9 9029, . gy air 11:1the Pl'esg-“cf of 0-11% KMnO,, i(tis :3:11;1 \.a{ue of paraffin was oxidized. ' T :
* “cial processing of fatty acid mixtun i -OIL- v e in 95% alcohol to the ecreased, saponification value increased, value . CAgide
- valuable frachons. ¥ 2ei4 MISEUTES €0 isolate more  exapt op FAs0f The iodine valne of Seoreased, and oxidized -acid disappeared. At the 1695 Kaway, §. Manufacture of Fatty Acids by the -

- Oxidation of Paraffin. "XXIL. Thermal Decomposi-

- Same time the .color turned to .orange-vellow, When tion of Oxidation Products am d'Crude Fatty Acids,

. the oxidation- product. of the: crude fatty:acid as

" KAULAKIS, A, F, See abs. 2847, | . cparaffin, . When the parifin was. distilled,

"Kavrp, B. | Sec abs. 805, 806, - 'oo o | bilities in-95% alcohol and fodine values of the low: ¢ :Ireated with alcohol, the portion’ with low.4eid value, | . - Jour. S06, Chem. Ind. (Japan), vol. 46, 1943, pp.

. KAvERIN, I B. Sec abs. 1806, boiling fractions were greater than those of theehli%‘l‘]:r . 'low saponification (:~éluef‘§n§1 llax;g‘:elolﬂ value: was in. -, 1058-1062; Chem. Abs., vol. 43, 1949, p.8080. . "

" 1680. Kawar, 8.  Synthetic Fatty Acid Industry. ~ frlz;iccti:ons. The oxidation velocity of paraffing, from Soluble and was thus separated.” The freé fatty acid = Three oxidation products of shale-oil paraffin - of -
+--Chem. Rev, (Japan), vol. 7,1941, Pp. 117120 ; Cheny, - - 7 : th:fﬂlCOhOl-SOIUble, Portion was' removed, ‘was -~ “Obtainable from this portion by saponification con- - -'different degrees of oxidation and the 3 crude mixtures
-_Abs, vol. 35’;1941[ D.7T44. T Sreater t an.fthat of untreate,q_ paraffins. S - tainéd a large amount of oxidized acid. . -+ of fatty acids obtained from them were, respectively,

- ——, Manufacture 6f Fatty Acids bF the S, and Nobori, H, Manutacture of Fatty - - 1692, ———. "Manuafacture ; of. Fatty Acids Dby the : - heated in a retort with or without the addition of acid

.clay, ‘ete, .and . the- properties .of the distilled oils
were examined and compared. - The ‘highly oxidized..
product and the crude fatty acids obtained therefrom C
vielded a sinaller amount of distilled oil than the other
products. ' The amount of acid clay added had a great -
© effect on the: yield and properties of the distilled oil, .
- 3 ith. in, -acid: Y, ific .
the'fatty acids from hendecanoic acid to arachidic acid g;i‘}g“g;eff; gis‘iﬁ‘l‘;};’?f,ﬁl ‘Zﬁ,;,;‘gh;’}{ ,’,ng’ih?’gci;‘,‘é
With some hydroxy acids. " The unsaponifiable portion < decreased. - An incrense in I value'and'a decrease i
f the prouct contained ‘about 20% MeOH soluble - OH value were also noticed, “The yield of oleflnic ma-’

- £ids by ¢ Oxidation of Paraffin, ¥II. Oxidation .

. x;h %gneogxs— 1Aslc‘(;ho; and Iis Inﬂuencé' on Oxida- %ur'raschc(-)n(smggtmll:l%d-l()a%:i;ill:‘tgilo n‘;p_?f 11;2“i2-aﬁin.

S ef‘l s:(iianzf.dctﬁie of 'Fatt.y Acids by the - -286-987; Chem. Abs,, vol..4, 1939, p. 98549, .
Oxidation of Parafin. ok “Example of an gxi da Shale-oil parafiin, melting 47.5° ang I value 9.1, was Y hydrogenating laurone was oxidized by air at120° °

fon Txperiment. . tos A 1 g p.of & " fractionated into 3 portions: bs below. 190°, by, 190°- In:the presence of Mn soap. - The product contained ai

P RO B ++:240°% and . the residue. - ‘50 zm. of each- fraction: wis l car

Swla o == Manufacture.-of. ;Fatty Acids. by the - ~oxIdized at130° by Dassing 21, per min. of air for 20 br.

Oxidation of Parafiin. -XXII. Thermal Decomposi- * - The middle fraction gave a prod 1 Talue

© . Oxidation ' of Paraffin, - XVI-XIX.. “Jour. Soc..
. Chem. Ind. (Japan}, vol. 46,1943, pp. 636-645; Chem.
Abs., vol. 43, 1949, p. 9030. ‘

- ¢-XVL . Oxidation of ‘tricosane.” ‘Tricosane obtained’

‘Oxidation of Paraffin, VI ‘Treatment of Paraffin

_-tion of Oxidation Products and Crude Fatty Acids. - “of-95 while the other fractions | . ? - < : i
‘i, 'See abs, 1695, S : B " cnlt to oxi dize.e, Th?afa:ﬁi(;tlggtsa;vel&e meCh more diffi- aterial which consisted ‘mostly "of alcohals. XVIL . torfal was greatest when the medium-oxidized prod-
) . G L § Jtdined from the middle Oxidation of hentriacontane. Hentriacontane obtained | fe 4 00°-130°
See.abs. 1696, .. . . ) -7 fraction were best-for. practical applicati : i i yair - Uk that is, paraffin oxidized 20 hours at 120°-180°,
1681 X S and e T : S - B Dplications. Y the Livdrogenation of palmitone was oxidized by 2ir . \caq slowly heated with the addition of 10% acid -
s by by %’;‘}gﬁf;ﬁ"gﬁ;ff:&‘f“%“? of Fatty l?gggtﬁ‘,‘:)fi,sgtl"?qgr,‘~'§. Ao Novvenr, M. Man- ohtage. with Mn soap as catalyst. -The fatty aclds . gy, S0V beated with the ad # ol
i an). v o ek Soc, - ity Acids by the Oxidation of Paraffin.’ Obtained consisted of all the acids from undeeanoic to . - 2¥ sont H D KAWAL . & hufacture -
a8, - "M ufact ot . o . Tnd ’(Japane} v%? Zg?i&graﬂm- Jour. Soc. Chem. - “@bout 6% MeOH soluble material consisting of aleo- " oyidation of High-Melting Paraffins. Jour. Soe. |
. .0xidation of Parafin. 1L ous. Soo ¥ the “J3L (apmn), vol g5, 1012 pn. 1081 1035 Chem. tryicrbonyl compounds, efe. The MeOE insoluble *  Gnemn. 1o (Tapery oG Faaafins. 1211°1212;
. - Japan), vol 44 941, op. ot 5oC., Chem. .Ind. Tatty acid ., b g - o Lo ‘Xaction was more easily oxidized than triacontane. Chem. Abs., vol. 43, 1949, p. 9031.. . .
- {43, 040, p. 902, - PP T02-T04; Cliem. Abs, o ! f shale.ol) paasias i dation -of the miadle e uogation of the methanolinsoluble fraction.  Pgafin, melting 59.4% T valae 322, from Bujun,

3, 1949, . 8029, . o 3 . f{:ﬁﬁ:;x (ﬁ shal(te-ou x;anllﬂ‘ijg élcld separation by distilla- -
4 . . 2 + - tiom e esters included acids from eaprvlie -
- Oxidation product -of Fushun oil-shale paraffin - -arachidie, "The yield of acids w:xsS 74—?;%1%?%?5]5; it:

" 9f the unsaponifiable portion.. The MeOH ' insoluble . ., Manchuria, was oxidized by air at 120°.. The oxida-’
raction of the  unsaponifiable matter obtalned on8° " tion products contained CuCn fatty acids, The paraf-
Suecessive oxidations of Fashun shale-oil paraffin de--  fing were most easily oxidized in. the m{ddle of the
Scribed in part. XTIV (abs. 1691) was oxidized by air chain. o B . B

treated 3 hours with concentrated NaOH ‘solution in ~ -the Ci~Cxr range.’




" (C0)asr.; . COuar,=1/2C+1/2(CO0:) oca..
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Kawar, S., axp Nosorr, H. Manufacture of
Fatty Acids by the Oxidation of Paraffin. VII. Oxi-
dation of Fractions Obtained by Distillation of Par-
‘affin. ‘See abs. 1687, o

. Manufacture of Fatty Acids by the Oxi-
dation of Paraffin. IX. Oxidation of Paraffins of
High Boiling Points. Sec abs. 1689.
. Manufacture of Fatty Acids Ly the
Oxidation of Paraffin. X. Oxidation of the Mixture
" of Paraffins and Fatty Acids. Sece abs. 1690, X
- . Manufacture of Fatty Acids by the
Oxidation of Paraffin, XI. Oxidation of Crude
Fatty Acids. XII. New Method for Acceleration of
the Oxidation. XIII, Oxidation of Unchanged Par-
affins and the Properties of the Fatty Acids Produced.
XIV. Propeities of the Unsaponifiable Compounds
Formed by Oxidation of Unchanged Paraffins, XV.
Oxidation of a Mixture of Paraffins and Fatty Acids.
See abs, 1691, - .

: .- Manufacture of Fatty Acids by the
Oxidation of Paraffin. XVI-XIX. Sec abs. 1692.
. Manufacture of Fatty Acids by the
. Oxidation of Paraffin. XXI. Oxidation of High-

. Boiling Fractions of Paraffin (supplement). See

abs. 1694. o o i B
5 Kawaz, S., Noporz, H., Axp NogucHI, M. Manu-.
facture of Fatty- Acids by the QOxidation of Paraffin. -

L YTIL Composition of Fatty Acids From Oxidation

- of the Middle Fraction of Paraffin. See abs. -1688.

1697. Kawaxrra, K.. Chemisorption of Carbon Diox-
- ide by Reduced Iron. I.. Intersction.of Carbon Mon-

.. oxide and Carbon. Dijoxide With the Reduced. Iron.._

Rev. Phys. Chem. Japan. vol. §, 1984, pp. 89-116:
vol. 11, 1937, -pp. 39-53 ; Chem. Abs., vol. 81, 1937. p.
3759 vol. 32,1938, p. 408, ... . ST

In chemisorption of CO: by reducéd Fe an irreversi- .-

ble sorption always takes place in the normal state of
_ the activity of the catalyst, the amount of the sorption
- " being proportionsl to the square root of time in the
intermediate state of the sorption.- The final pressure
of CO: always approaches zero. Some selectivity of
catalytic action was. found ‘with catalysts of various
activities and mixturés of CO and CO:, - Sieverts™law,.
that the amount of sorption’ is. proportional ‘to the’
Square root of the pressure, seems.to hold. It is‘sug-
gested the chain reaction.'is -Fe- (CO:)ees.=Fe Oy
3 Facts - -indi-
cating these reactions are: (a) The catalyst, saturated -
- -with CO;, recovers its aetivity, forming water,- by its
.- Te-reduction with:H.; (b) the formation of free.C was"
« - .observed; (c) the sorption is irreversible and has some

-self-poisoning: | The . activity of the ‘catalyst may be

. -~ accomplished by saturating it with CO:, by -poisoning ',

-and by sintering. - B . .
1698, . - Chemisorption of Carbon Di'oxide‘by .
~.Reduced Iron.” IL ' The Effect of Chemisorption on
.. van der Waals. Adsorption of Carbon Dioxide at 0°.-
- ;Rev. Phys, Chem.  Japan, vol. 12, 1938, pp. 105-114; -
- ,Chem, Abs.,.vol. 33, 1939, p, 1568 - - L
Chemisorption of CO: by reduced Fe at:300°-500° .
was studied by. measurement of:its van der Waals ad- |

. sorption at 0°. The following 3 types of surfaces, ob-

tained by pretreatment, were studied: (A) Fresh sur-

- face without chemisorption, (B) when reaction vessel

1 evacuated at 300°—400° after chemisorption and (G)
_when the reaction vessel is not evacuated or evacuated

" at Q° aftér chemisorption. The van der Waals adsorp-
tion was greater on. surface (B)- and less on'Surface .. -

. :{C) than on'surface (A). The fraction of the surface’ :
covered with the -adsorbed molecules and the total
-number of the el tary spaces in van der Waals
adsorption at 0° were calculated. The relation be-

“.’twéen the fraction of surface covered with the ad-

BIBLIOGRAPHY OF FISCHER-TROPSCH SYNTHESIS 'AVI\'D'RELATED PRCCESSES

" being attained within 1 min.

- Hg) on the adsorption of CO: are shown graphically.
- 1702.
- .Oxide.] .-Rev, Phys: Chem. Japan, vol.

in'a static systein, equals ka" (a—z), where # is th
. amount of H. reacted, a is the initial H. concentration,

: ¥
" rate of propagdtion. = At 500° and 600°, many nuc li
. the réaction is approximately-1st order.: At 265° very:
_ maxzimum: rate when z=a/2. n decreases a§ % in’

_-maximum rate-is larger-and -appears earlier. , =

1703, Kazansxd, B. A. [Synthesis of Liquid

- -axsxrl, N. D. Contact Cyelization of Parafiinic B

©. 27, 1940, pp. 664-669 (in English); Chem, Abs., ol
85,1041, p. 2887, o oo L

sorbed molecules and the whole surface was found to be
(B} = (A)>(C). The relation between the total num.
ber of elementary spaces and the surfaces was (B)>
(A)>(C). Increase in van der Waals adsorption Gue
to the chemical treatment at high temperature in the
case of (B) is ascribed to increase in the total number
of elementary spaces. ;
1699. - ' Chemisorption of Carbon Dioxide by Re-
duced Tron. III Thermodynamic Consideration ot

the Chemisorption. Rev. Phys. Chem. Japan, vol, .

13, 1989, pp. 87-93; Chem. Abs., vol. 33, 1939, p. 9084, .

Free-energy equations are derived for the possible .
reactions in the chemisorption of CO: by reduced Fe,
and the free-energy values are calculated for 360°,
CO as an intermediate product is identified by its re-
duction of PACL. solution. Fe,0, is identified as g
product. ' These facts and the free-energy values sug-
gest that the chemisorption consists of the following
reactions:. Fe-+CO.:=~FeQ+CO, 3Fe0+CO,=Fe,0.f
CO, 3Fet4CO,=Fei0.+4C0,2C0=C+C0:.. The ap-
pareht reaction of the system becomes 8Fe--2C0;
Fe,0.42C. ) .

1700. ' Chemisorption of Carbon Dioxide by

Reduced Iron. IV. Kinetics of the Chemisorption.

ev. Phys. Chem.. Japan. vol. 14, 1940, pp. 1-10;

Chem. Abs., vol. 34, 1940, p. 5717.

Kinetics of ‘the chemisorprion of CO: by reduced Fe
are _studied.. There appear to be active.centers of
different.character on the surface of the catalyst, some
-of which adsorb CO. and some CO. The apparent:
heat of activation is 37 keal. per mol.. Lol
1701. ——.  Chemisorption of Carbo ioxide b

Reduced Iron. Effect of the Chemisorption on van

der Waals'  Adsorption. of Carbon Dioxide at 0%

Proe. Imper. Acad. (Tokyo), vol. 12; 1936, -pp. 61~
- 63; Chemn, Abs., vol. 30, 1936, . 7008. .

Van dei: Waals' isotherms for the adsorption’of CO.
by reduced Fe at 0° are reproducible,’ equilibrium
The effect- of the pre-
vious freatment .of the reduced Fe (previous cycles,
temperature of evacuation) and the pressure (0~20 cm.

[Kinetics of the Reduction of Ferri

"79-85; Chem. Abs,, vol.'35, 1941, p."961. -. -~ -
Rate of reduction of Fe:0s by Hs, da/dt, measured

k is the rate constant, and = is a topochemical factor:
related. to the number of reaction nuclei-and to their

are formed -at the start of the reaction and n=0, a

few nuclei are formed initially ‘and ‘n=1, giving 4
creases. As the temperature increases above 265° thé::

KawanicEr, K. "See abs. 1854, .- i

FII}}""

- From: Carbon Monoxide and Hydrogen.] Gosudaiy
stvenn.oe Nauchno-Tekhnicheskoe™ Izdatel’stvo,
U. 8. 8..R., 1940. S o :

See abs. 797, 808, 2916. " o

1704. Kazansgr, B. A.; SERGIESKG, S.-R., AND

,drocarbons. Compt. rend, acad. sci. U.R. 8. S, vOLS%‘a

L&
b3

Fraction of synthin, boiling at 83°-138°, containing
11.84% unsaturates and having 66.0 aniling point and
10 octane number, was passed over catalysts at 425°
500°, giving condensates having the following valﬂes% ]

LITERATURE ABSTRACTS

for ¢ unsaturates, ¢- aromatics, aniline point (max-
imum), and octane number: 90% silica gel and 10%
Cr:0: (preheated in H: to 450°) at 450°, 5.30, 11.37,
57.5, —; 1:1 mixture of silica gel~Cr.0s (reduced in
H. at 450°) at 425°—150°, 5.60, 145, 58.0, 22; 91.5_:%
Cr:0: and 8.5% NiO at 450°, 6.03, 16.3%, 48.4, —; 85%
ALO: and 159 UQ. (preheated in N: to 450°) at 500°,
11.26, 1140, 56.2, 26; 6295 AlOs, 24% Cr:0; and 14%

. TO: (preheated in N: at 475°) at 475°, 9.78, 26.42, 32.3,

—3; S0% ALO; and 20% MoO: (preheated in N. to
450°) at 450°, 6.08, 15.74, 52.8, 24; and Zn chromate
at 475°, 20.84, 1, 589, —. Platinized charcoal (con-
taining 23% Pt and prepared by impregnating ac-
tivated charcoal with H:PtCl solution and heating in
H, at 300°-310°) at 300°-356° did not aromatize the
synthin fraction. After removal of unsaturated hy-

" drocarbons from the synthin fraction by means of Kat-

twinkel mixture (sce abs. 1678) the.platinized char-
coal at 350° aromatized the remaining hydrocarbons
to approximately the same degree as with octare. Air
blowing has no effect on the activity of Zn chromate
catalyst.

1705, Kazanskil, B. A., PLATE, A.F. Buranova, T. F,, -

- axp Zeuinsxkif, N, D. [Contact Cyeclization-of Pair-
affinic Hrdrocarbons.
dium Pentoxide and Thorium Dioxide.]' Compt.
rend. acad. sci. U. R. S, 8., vol. 27, 1940, pp. G58-663 ;
Chem. Abs., vol. 35, 1941, p. 1386.

When a synthin fraction, boiling at 83°-138°, was
passed over, V:0s at approximately §500°, NH.VO; (pre-

liminary heating to 500° in' Ne at 500°. or -Al:O; at ' -

450°-555°; there was virtually no formation of aro-

_matie hydrocarbons. Alumina with 5-10% of V:0; at = -
475°-500° catalyzes the formation of aromatic hydro-

carbons from synthin fractions, whieh boil at 83°-

-138° and-162°-203°, respectively,-but gradually loses -

.. _-its activity, becoming covered with C. The catalyst

. readily regains its original- activity by heating in a

" ¢urrent -of air.. Cr.0; with '10% V.0, at 450°—470°
showed considerable catalytic activity but rapidly lost.

Parby kieselguhr with 109 V.0; did not

its activity.
catalyze the formation of aromatic hydrocarbons from
a synthin fraction boiling 83°-138°. - Alumina with

- 10% ThO: eatalyzed the formation of aromatic hydro-

carbons from. the same synthin fraction.” The cat-

alytic activity of alumina with 10% ThO: at 500° for -
the - formation ;of - aromatic. hydrocarbons from the’

same synthin ‘fraction. increased slowly and , then

slowly decreased; the catalyst ¢an be regenerated by’

heating. with air. ‘Alumina with 10% V.0:; and 2%

. ThO; at 475°-500° acted in the same manner as alu-

mina with: 10% V:0s. - Activated charcoal with 10%

ThO, at 450°-470° catalyzed considerably. the forma- .

tion of aromatic hiydrocarbons from the synthin frac-

:tion, but'the catalyst declined somewhat rapidly in.
“‘l?:iVit." and was not satisfactorily regenerated: with .
air. |, s M PRI N

‘Rozexcart, M. 1., Axp STERLIGOY, O. D.
- tory Method for Rapid Hydrogenation of Olefing
at Atmospheric Pressure.] Doklady -Akad. Nauk

without added solvents. A considerable economy in

Sample reductions were performed in a rocking flask
with 50-200 ml. charges and platinized charcoal con-

réductions were complete in 3-8 hr. (usually 97%),
and -after filtration the products were distilled. -

Cafalysts Containing Vana-':

. at 450° and again outgassed at 530°.
 adsorptions, the catalyst was evacuated 1.5 min. to 10~

- mm. Hg, then the 2d gas was admitted. Data for a

i typical run are: 1st adsorption, D: under 1.4S mm. Hg, .

- -amount adsorbed in 9 min. at room temperature, 0.095

" ee. (8. T. P.); after short evacuation, 2d adsorption, .
“H: under 3.08 mm. Hg, amount adsorbed in 9 min. at "~
- room temperature; 0.04 cc., followed by 1.5 min. evacu-
“ation, the % of D: and of H:, respectively, in the .
= gas desorbed; at room temperature, 5 and 95; at 2°—

©.65°, 0 and 100; at 170°-220°, -0 and 100; at 300°—
~320°, 40 and 60; at 420°-470°, 95.and 5; at 520°, 100
“'and 0; 'at 530°,100 and 0. Consequently, the.isotope
+-adsorbed first is desorbed last.:.The sameé is observed

5

“1706, KI{ZANsmf, B. A, LIBER.\IAZ\',:A.-L.; PiATﬁ, A, F.,"

[Labora- “reversed; namely, 1st ¥L, then D;. .

... ments, the surface coverage is of thé order of 5-10%
" 8..8..8. R., vol. 71, 1950, pp. 477—480; Chem, Abs.,
.-Vol 44,1950, p. 8818, " .. v e .
: Platinized C activated by a small amount of PdCly
. or H.PtCls is a very active, rapidly acting-catalyst for
. atmospheric . pressure hydrogenation of -olefins even

the amounts of catalysts needed is one of the results.

taining 0.01-0.03 gm. Pt to which was.added 1-2.85 ml. .
...Of the activator solution’ (either 0.083 gm. Pt/ml of "
"H:PtCls, -or 0.018 ‘gm.-Pd/ml, of PACl: solution) ; the
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1707, Kaz»an, 8. [Utilization of Cheremkhov Coals.}
Planovoe Khoz., 1939, No. 11, pp. 131-134; Khim,
Referat. Zhur., 1940, No. 7, p. 85; Chem. Abs., voL-
36, 1942, p. 5631.

Fine coal can be utilized by semicoking after
briquetting. ‘The heat capacity of semicoke is equal
to that of the initial coal. The least expensive method.
for producing liquid fuel is by semicoking the coal and
distilling the tar ; the yield is 12%. The other methods.
used are hydrogenation of the coal, and synthesis from
water gas produced from the coal. :
1708. Kenpe, H., FAIrFIELD, R. G., FRAXK, J. C., AND -

ZAENSTECHER, L. W. Ethylene Recovery. Commer-

cial Hypersorption Operation. Chem. Eng. Progress,

vol, 44, No. 8, 1948, pp.’ 575-582; Chem. Abs., vol.

42, 1948, p. 8149. : ' :

Describes hypersorptionh process for the continu-
ous separation of gases by selective adsorption on a
moving bed of activated C; also operation and per-
formance of the first full-scale commercial hypersorber
built for the Dow Chemical Co. to recover small con-
cenfrations of GH: from a H—CH, stream at 75
p. s. i. g. From a feed gas containing 4.5-6.0 vol. ¢
C:Hy, a C:H. product is obtained of 92-93% purity
and 0.1% maximum CH, contamination. The H~CH, _
overhead stream contains less than 0.1% C-H.. Lo
1708. Keier, N. P.; Axp RociNsxii, 8. Z. [Investiga-

tion of the Heterogeneity of Active Surfaces by the

Differential Isotopic Method. -I. The Active Sur-

face of Metallic Nickel and of Zine Oxide.] - Izvest.

-~ Akad, Nauk 8. 8. 8. R,, Otdel. Khim. Nauk, 1950, pp.

- 27-88; Chem. Abs., vol. 44; 1950, pp. 5690-5601. - '~
-Heterogeneity of -the-surface-of -an -active Ni-cat-. -
alyst, prepared by compression, of Ni grains of 1.0~

2.0 mm. diam. (by reduction of NiO in a stream of B=

at 280°), specific surface area 1.5-2 m.%/gm., was dem- °

onstrated by experiments of consecutive adsorption, at

room temperature, .of H. and of D, or 1st of D., then

"of Hi .and thermal eonduectivity apalysis of the gas
given up in fractions on’ desorption at increasing tem-

peratures. - Before  the adsorption experiments, 1.05-

. -gm. sanmples of the catalyst were outgassed at up to ™

450° under 10° mm, Hg, reduced once more with X'
Between the 2

-in'analogous runs with the ordex:of the 2 adsorptions’
In these experi-

of the total surface area. No specific effects owing to
. the chemical difference between H: and D. are obseérved.

- ‘The .conclusion is that active spots on the surface of -
~Ni ‘differ in their heats of adsorption and activation

" energies, and that there is no mixing of the molecules :

"adsorbed on the surface.” A gas of mixed composition

“is obtained only in desorption in an intermediate tem-
.perature range, which indicates limited mobility of"
-the molecules in the adsorbed layer. On. the basis

“: of this finding, the exponential-kinetic law established -
" by Blovich and Zhabrova (abs.: 814 and 815) for the

"' rate of adsorption of H: is rooted not in repulsive inter-.
"getion betweén the adsorbed molecules but- solely in’

the lieterqgeneity of the adsorbing surface. Analogous
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experiments were made with ZnO, prepared by oxida-
-tion of Zn in the electric are, and outgassable at up to
500° without decomposition; decomposition is notice-
dble only above 600°. On adsorption of H;, the gas
liberated in desorption-at up to 500° is pure H:; re-
action between H. and ZnO takes place only above
500°, and then even under a pressure as low as 0.5 x
10~ mm. Hg. If the 2 consecutive adsorptions are
accomplished above 100°, only the gas adsorbed last
is given up on heating; the isotope adsorbed first ap-
pears to have been spent. In room temperature ad-
sorptien, the-2d adsorbed gas is bound very weakly,
and most of it is desorbed in the 1.5 min. evacuation
at room temperature, which precedes the high-temper-
ature desorption. Consequently, only the isotope ad-
sorbed first is found in the gas desorbed on heating.
This indicates that. under these conditions, only a very
minor fraction of all active points has a high binding
power for the adsorbed molecules, and these points are
completely filled by. the gas adsorbed first. This situ-

ation is changed. when the lst adsorption is done at |

200°." Thus, with D. adsorbed first under 6.15 mm.
Hg, 50 min, at 200° followed by slow 16 hr. cooling
to room temperature, the amount of D. adsorbed was
0.2 ce. (8. T. P.); after short evacnation. H: was ad-
sorbed under 6.65 mm. Hg, 34 min. at 115°, amount
adsorbed 0.028 cc.; the composition of the gas given
up on subsequent desorption at 170°-285°, 300°-323°,
395°—450°, 487°495°, was (% D, and H.), 15 and 83,
25 ‘apd 75, 20 and 80, 75 and 25%. TUnder these con-
ditions, the gits adsorbed-last is given up first, as'in
" the case of Nf, ., : : C
Kei, W. -Fat Acids With Odd Number.of Car-
bon Atoms. V. Behavior of Branched Fat Acids in
. . . the-Body. - Sce abs.-1714. - S e
. Fat from- Fatty Acids With 0dd Num-
bers of Carbon Atoms.. IIL . Sec abs. 1712,
B - . Fats from Fatty Acids With Odd
‘+bers of Carbon Atoms. - VI. -:Sce abs, 1716, -
. See abs. 1711, 1713, 1717, " ..

Num-
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-

.- Kemw, W., axp Scmizer, G. Fats From Fatty -

Acids With 0dd Numbers of Carbon Atoms. Adden-
dum to III, IV, and V. See abs. 1715. .
1710. KErx, W.. AppEL, H. AND BERGER. G. [Fats From -

. ~Fat Acids With Uneven Numbers of Carbon Atoms, .

..., L Preliminary.] . Ztschr. physiol. Chem., vol. 257,
- 1939, pp. 1-3; Chem. Abs., vol. 83,1939, p. 3193.0 -
1711 ‘Apper, H., BErGER, G., Bémar, H!, Kerr, W..axp

-+ ScHILLER, G. [Fats From Fat Acids With TUneven -

Numbers of Carbon Atoms. IL]) Ztschr.. physiol.
Chem., vol. 266, 1940, pp. 158-173; Chem. Abs.; vol.
35, 1941, p. 2582, . - o -

- Cacao butterfat acids were rediced to the aleohols,
converted to bromides with HBr and these to nitriles

. with CaCN
even numbers of C atoms.

I “These, as well as the origi-
nal’ fat, dcids, et

-were resynthesized to “uneven” eaeao

and these hydrolyzed to fat acids with un- _-

" perature hydrogenation of. lignite. or lignite'tar gave,
“without, further- purification; G284 on esterification.

at and “even” cacao fat-and compared with matural |

‘¢i¢ao- fat and’ with “each -other:
were completely hydrogenated. The fats were fed at
- "5, 10 and 2095 levels to rats. . No significanit differences
. ;‘i'n:pgdx weight, depdsition of fat, residual fais after
“starvation, their I numbers, extent of resorption or di-
carboxylic aciduria were observed. The resorption of
‘the 3 fats is virtually equalin man. = . s ’
PR §
" . Numbers, of Carbon Atoms. IIL] . Ztschr, physiol, -
.. Chem.,.vol. 274, 1942, pp. 175-185.  Chem. Abs.; vol.
i 98T, 1948, p.5943; ¢ FE ; e
-, JBther-soluble acids were determined in the urine.of
dogs. on basal diet supplemented-with different kinds
;of natiral fat.* 0.1-0.4 gm. were recovered/100 gm. fat
Ted" dally for 3

. B N e PO RN
S etk Ty

The synthetic fats.

. Keit, W. . [Fat From Fatty Acids With 0dd, -

days. Similar results were obtained = .

~moved by extraction with aqueons alkali, repreeipi-
* fraction of chain-length Cii—Cus esterified. The result-
- ing triglycerides were purified in the usual way,  The

" acids ‘prepared from Riebeck-parafiin fatty acids. con-
. tained “higher oxidation

“which was hydrogenated ‘before use, . The ‘acids pre-

.especially (II), by chromatography on silica gel, and
- Improvement of the triglyeeride color by hydrogena:
-.tlon.” G236 was prepared from the ‘same starting ma-

~acids .gave, ‘on esterification,” G403, a product:free of

‘no (IIT), and chromatography removed (II) ; on ester- o

with fats containing only odd number, straight-chaip .
fatty acids.  Triglycerides of synthetic branched-chain
fatty acids gave an increased Et:0-soluble fraction in
the urine. Et branched-chain fatty acids are ineffi-
ciently attacked in the body and are eliminated, where.
2§ 2-, 3 and j-methyldodecanoic acids are not excreted
significantly. A number of branched-chain fatty acids -
were synthesized. B
1713. Apper, H., BoaM, H., KEIL, W, AXD SCHILLER, G. !
[Fat From Fatty Acids With Odd Numbers of Car-
hon Afoms. IV,] “Ztschr. physiol. Chem., vol. 274,
1942, pp. 186-203; Chem. Abs., vol. 37, 1943, p. 6713,
Growth and development of young male goats were
the same when fed coconut oil or butterfat or a syn-
thetic fat mixtore (1) consisting of straight-chain
0dd- and even-numbered fatty acids. After prolonged
feeding the resorption of I was 79%, of coconut oil 9
and of butterfat 92¢5. Body and depot fat of rats and
goats- fed saturated’ fats contained more than 60% .
saturated acids.” Feeding I containing Cio—Ce fatty
acids Jed to Ci—Cs: fatty acids in depot fat, and odd-
numbered C-chain fatty acids amounted to 33% of the
total depot fatty acids. . With 1, Cy acids are the
smallest to appear in depot fat, with coconut vil Cy,
and with butterfat C. :

1714, Ke1L, W. [Fat Acids With Odd Number of Car- &
bon Atoms. Y. Behavior of Branched Fat Acids in
the. Body.}. Ztschr. physiol. Chem.. vol. 276, 1942,
DP. 26-32; Chem. Abs,, vol. 87, 1943, p. 672S. !
Feeding to dogs of triglreerides of branched fat acids

(X) with even or odd numbers of C atoms- causes an -

increase in the amount of acid metabolic products in

the urine. ’ N A

1715. Kr1L, W. AND- SCHILLER; G. -[Fats From Fatty
Acids With 0dd Numbers of Carbon Atoms. Ad-
dendum -to III, IV, and V.] Ztschr, physiol. Chem,, .
vol. 282, 1947, pp. 135-136 ;" Chemw. Abs, vol, 43, 1949,
p. 6164. - - LT o
Fats from fatty acids with odd numbers of C atoins

whose meétabolic fate in dogs has been reported, abs.

1714, were prepared by esterification with glycerol of

the fatty aclds resulting from air oxidation.at 100°-

150° of various paraffin preparations in the presence
of suitable catalysts. The crude fatty acids were re-

tated by addition-of mineral acid, distilled, ‘and the

ain lighe ‘products (I), especially di- -
basie acids (1I) (3-49%), HO, and Keto acids. . The
color of the resulting fats, (138/140, was improved
by hydrogenation. The acids prepared from Fischer- ;
paraffin fatty acids, containing (I), gave the fat G137,

pared -from. a paraffin - resulting from the high -tem- K

G801 was. prepared from the-same niaterial as G284,
after careful separation of*tlie fatty acids from' (1),

terial as G137, but with ‘purification of the acids by
chromatography:. as for -G801. '-Prior crystallization
of the lignite paraffin and chromatography of the.crude

- “than 1%, present

* 710-bbl, per-day pilot plant at Olean,

~iInc, at Brownsville, Tex,, for converting CO and Hi,
- from the partial combustion of natural -gas with O,

5 “Buid-catalyst technique. This catalyst, the cheap pro-

-prepared from the acids from oxidation of Riebeck

raffin. . ‘
1716. Ken, W. [Fats From Fatty Acids With Odd
Numbers of Carbon Atoms. VI.J Ztschr. physiol.
Chem,, vol. 282, 1947, pp. 137-142; Chem. Abs., vol.
43, 1949, p. 6165.
1717. AreeL, H.. Boay, H,, KL, W., AND SCHILLER, G.
[Fats From Fatty Acids With Odd Numbers of Car-
“pon. VII Preliminary Communication C_oncernmg
 Properties, Stability, Physiology, and '.J.‘oxwo]'ogy of :
Syntbetic Fats From Paraffin Fat Acids.] Ztschr.
physiol. Chem., vol. 282, 1947, pp. 220-244; Chem.
Abs., vol. 43, 1949, p. 9487, .
. Srnthetice fats prepared from glycerol ar_xd fat acids
obtained by oxidation of paraffin from various sources
are more resistant to oxidation and become_mncnd
more slowly than natural fats. Of the fat acids not
occurring in matural fats odd-numbered ones, approx-

imately, 48% in the synthetic fat, are metabolized by
" gnimals and man like natiral fat. After feeding odd-

umbered saturated acids with Cu-Ci, 9-10 unsat-
ﬁrated acids are found in-depot fat. Branphed-cham
acids, approxiinately 159 of the synthetic fat and
removable by recrystallization of the pm:aiﬁn or the
fat acids, when fed are mostly excreted in the urine
as low-molecular branched acids, dicarboxylie acids,
and Unidentified -acid -prodnets. OnI:v a_very small
amount appears in depot fat. A diet high in brgmcheq-
‘chain fats inhibits growth in rats and'is toxie. Di-
carboxylic acids from Ce-Ci, '3-4% “of the synthetic
fat and removable with alkali or by absorption, are

- excreted in the urine as degraded dicarboxylic acids

from CeGCe. Unsaturated acids. with “double bonds

. _mainly.in 2-3 and 4-5 positions and with transconfig-

uration are present only in very small amounts. The
unsaponified fraction consisting. of paraffin, aleohols,

““and ketones is nontoxic in the low concentration, less

in synthetic fat. - i
v Kemae, B Seeabs, 2932, 29834, : o
1718, Ko, P. G, Gasoline From Natural Gas. Gas,
" vol. 22, No. 6, 1946, pp. 21-26; Nat. Petrol. News,

vol. 38, No. 27, 1946, pp. 06-511; Am. Gas Joux:_.,
" vol. 164, No. 6, 1946, pp. 11-15; Oil Gas Jour,, vol. 45,
.--No. 6, 1946, pp. 102, 103, 107, 108, 1. _11;‘2; Am. Gas
"o Assoc. Monthly, xol. 28, -1946, pp. 257,
‘This is a. discussion of the Hydrocol provess. de-.
eloped by Hydrocarbon Research; Inc., studied in a

N.'Y., and 't¢ be.

ut into commercial production by Carthage Hydrocol,

0. gasoline..- A cheap; rugged, Fe-base catalyst giving
igh conversion has-been developed. It operates by the

duction of Qs, and a-method for the almost to_ml re-
covery of the exothermic héat, make it -possible to

lant-in existence 'and will produce 40,000,000 cu. ft.

Datural gas. The synthesis process will effect a 90%
-.conversion of synthesis gas to pr_oduce 5, o
88-90 octane no. gasoline-per day in addition to 1,200
“bbl. of 45-50 cetane no. diesel fuel and 150,000 b, of

will' be produced at a.cost of $0.0525 per gal.

(EL),"and branched-chain acids (III). The fatty acids
resulting from oxidation of pure eicosane contained

ification, G273a resulted, but. omission of chromato- :
graphic treatment gave G289 which contained some
(II).  G118/119 are comparable to G138/140 and were

A

the important features in maintaining ‘this_cost level
I8 the heat recovery through which 750,000 1b. of high
.Pressure steam per- bhr, will be .produced. Based on

thetie ¢rude supply is potentially- available equh‘nlgnt

to the present crude petroleum reserves. . Another im-

bortant possibility is the use of waste refinery gases,
- '298798°—54——16. e .
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" ‘factor in this respect.

296-297. - s
- B. t..u, the production of which seems feasible. The

- figures for the transportation of coal as oil'du nét look -
‘g0 attractive, - Azain, excluding fuel ‘¢ost; the presen? :
- 'predicted cost of transforming a high ' B. t. m,, low- " . <

synthesize gasoline that can .compete with that from,
hatural crude. The plant will include. the.largest O, -

of O; per dey for usein the partial combustion of the -
5,800 bbl. of
miXxed alcohols.. Allowing $0.035 per gal. for the diesel

<. fuel-and '$0.005 per 1b. for the crude aleohols, g%solin%
ne of *

timated gas reserves of 175 billion cu.-ft., a syn-"

225

which could yield as much as 7-8% of the country’s
present crude production. Furthermore, present de-
velopments indicate that the production of gasoline
from coal might not be much wore difficult with com-
plete gasification of coal offering gas reserves of
astronomical proportions.

1719. . Synthetic Fuels Promise to ]%olster
Petroleum Reserves. Chem. Eng.,_‘vol.vss, No. 12,
1946, pp. 101-103; Coal Age, vol. 5L Xo. 11, __1_946,
p. 184 Combustion, vol. 18, No. 6, 1946, pp. 55-57.

" Lecture before the Princeton Bicentennial Confer-
ence. The successful conclusion of the coal-to-oil de-
velopment will increase our potential oil resources
materially. With the economic eguivalence of gas-to-
oil well on its way to being established, the indications
are that the economic equivalence of coal-to-oil will
follow shortly. German developments have greatly
increased the efficiency of coal gasification, and it is
reasonable to expect that, since American engmegring
‘has improved and lowered the cost of the synthetic oil

‘processes, it cin also greatly improve and lower the

cost of coal gasification. The present Gem.nan Lurgi
process utilizes a° highly reaetive, npucakmg brown
coal, but there appears to be no basic reason why a
relatively inactive. bighly caking bituminous coal
could not be similarly gasified to yield a 900-950-B. t. w.
gas with a thermal efficiency or §09 plus. Develop~
ment work is under way,; and the indications are that,
it . will be sunccessful.  The economic equivalence of

* brown coal to'town gas having been demonstrated. the

same for bituminous coal to town gas and pipeline gas-.
should follow. Fuel- transportation is an important
[ Jf coal can Dbe economically-
transformed into gas and oil, it will be interesting to

--compare- the cost -of -transporting energy-as eoal with

cost of transporting it as gas and oil. - The relative
costs of transporting equivalent amounts. of energy

_in"the form of coal, oil and gas from West Virgi.nia‘ to™
" New York are shown to be as follows: Coal $3.85, oil
: 'f$0.73, gas $1.92. The transformation .of coal into gas-

at 809 thermal efficiency appears economically superior
to its transformation into oil. Operating cost for the
former is estimated at about $1.00 per ton of coal,
exclusive of all fuel charges; therefore, with c_oal
worth $2.50 per ton in West Virginia the transportation

of gas looks very.attractive, especially zas of 1,000

moisture, low-ash coal into oil is about $500 per ton-,
or $1.93 per bbl. Until the capital and operating costs.

of converting coal to.oil can be decreased, oil from coal

will not compete- with coal as an industrial fuel.
1720.. - Expansion: in Natural-Gas - Synthesis.
*-Oil Gas Jour., vol."46, No. 31, 1947, p. 180,

““Abstract of 2 paper.presented before the Petro!eupx Tl
. sEngineers' Club of Dallas. - Tt.is estimatéd that within - |

* the-next decade 10 Hydrocol plants may be built to meet . .\:

the anticipated demand for liquid’ faels. I\"atpml gas: -
however, should not-increase greatly in price as coal
conversion, which lurks in the background, would quto-
matiéally place a competitive limit te natural-zas prices.
The probable economic sequence of al_ternatl\ie.future 3
-soiirces for petroleum products is outlined as _follows:
(1) Gasoline from gas, now commercially feasible with
Hydrocol plants under construction at Brownsyille and ..

Hugoton; (2) gasoline from coal, with-a plant under' -

nstruction at Pittsburgh; (3) oil from coal, an eco-
;%mic probability in 810 yr. The relatively fixed
market for chemical products of the t)_'pe produced by
the Hydrocol process incidentally, will increase the
~commercial success of the process. Development of
.the method of producing cheap O: is given recognition
-for the commercial success of the Hydrocol process.




" ..synthesis of oil from gas.

226

1721. - Hydrocol Process Development. Petrol
Rveﬁner, vol, 26, No. 4. 1647, pp. 171-172; Nat. Petrol,
I\ewsi vol. 39, No. 14, 1947, p. 9; Chem. Eng. News,
;olég%o, 1847, p. 1044; Petrol. Processing, vol. 2, 1947,
Abstract of a paper presented at the $5th meeting

of the Western Petroleum Refiners Association. B:

means of the Hydrocol process, a gasoline of 78~80

octane no., Cooperative ¥uel Research Motor method
or 90-92, Research method, can be made from natural

8as, plus 2 3940 gravity, A. P. I, diesel fuel of 50-75

cetane no. and a large amount of oxvgenated com-

pounds, such as alcohols, HCHO, acetone, ete. By
using coal as a raw material, these same products are
den_ved at a somewhat higher price. Thus the syn-
thetic process, using coal, natural gas, or even refinery
waste gas, has tl{e 2-fold effect of (1) putting a definite
ceiling on the price of natural gas and crude, and (2)
setting at Iest fears for what we shall nse for fuel
. -when and if reserves of crude and gas are exhausted.
- The -possibility of using coal. supplies of which are
sufficient to last 1.000 yr., puts a ceiling of not more
than $0.10-0.12 per 1,000 cu. ft. on natural gas and
permits only a corresponding increase in’the price of
crude.. The Hydrocol process also is of interest to the
refiner, because it is the only other process, with the

exception of polymerization and alkylation, by which -

the quality of the product can e enh: 1
corresponding decrease in quantity. aﬁxc;;is: ;E;gvu;:
come a strgqg competitor of catalytic cracking and
. l_ms the additional advantage of simultaneously utiliz-
ing bo_tp gases and refinery wastes. It is thought that.’
.. by 1903' gasoline will be produced synthetically from
g:‘t:h:s% %%i gzaiie ll).\' ct?alfgasiﬁcation. . It is estimated
~that-a -Hydrocol plant of 8,500-bbl.:per-
would be practicnll.) oF 8,500 2bl.-per-day eapacits
.o 17ee,
Gas Jour., vol. 47, No. 25, 1948, pp.-56-57."

.Of the Texas Mid-Continent Oil and Gas
Tl.le manufacture of gas from coal and oil from gas
- . will:be the dominating synthesis processes used. to
supplement United States cride supplies. Processes
used»for synthesizng oil from coal, gas from' coal ofl
from shale, and oit from £as are reviewed. . The iow-
pressure process of converting coal to oil is nheconomi--
-cal at:present, as gasoline produced in -this manner
would cost about $0.165 per gal., using coal worth $3.00
_ per ton. Processes for synthesizing gas from coal" will
soon be commercialized, as gas with a B. t.-u.’content
. .equivalent to-that of natural gas'can be manufactured .
. and tli-ansported.about‘lso wmiles for. approximately
.‘,?gil?g‘ggeﬁogoﬁﬁga ft «B;ecause of the huge cash out-
: g on- ” ? *
e immediat'e, on'of our shale deposits’ will not
- 'have been developed. In order for the process to -be

- " .economical, plants of. 100,000 . bbl. ‘capacit: larger. .
. Anvolvipg a capital outlay of some $50%‘}00({03(§.0; r‘;elli \ G
:be required. ' Processing: the shale “oil “would réquire’

. 8.capital-outlay of $8,500.00 per bbl. of gasoline.
_~this time the only commercially feasible n?éth})%] istﬁ;
) Such plants as th ing
;‘Hyd>rocol process can be built fof about %,883?03511)2;
-bbL per day capacity, Allowing credit. for byproducts, -
s8nd a-10%, amortization plus a 10% return on 50%
Aof ‘the capital and 4% on the remainder, gasoline can
be produced at a cost of $0.0833 per gal. from gas worth
+$0.083 per 1,000 cu. ft." For gas worth $0.163 the cost
is about $0.0993. There are § reasons why the oil in-
dustry has been siow in entering the gas-to-oil syn- -
thesis ﬁelt_i: Newness of the process;lack of funds due
: :tp expansion of present equipment.; and the tax posi-
. ﬂtt]lfen'é gl;:;e taa-:q)tpesalfs- }g be, however, no reason why -
the, rnment should ‘assume contr '
thetic-oil industry. S cotrolof the syn-
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Current Status- of Synfliéfié,fFﬁels.-, :Oil - o D esed dn at the ase of
~Abstract of a paper presented at the annh‘a‘l.'mee‘ti'ng‘ s

Association. . €O, 17; H.

‘into 2 separaté portions. - Gas and steam were passed ¥

-was added at suitable intervals along the second length
- Was required, -

although technically sound. processes’ .

! peratyre
-limit of  th
- method: of calculation :is that "of Lewis and Randall:
3 g;i;ll;'g value for the entropy. of liquid CH;OHa;]s. ?léf

1726, .- Heat Cipacity of Methanol From 16° X

mol, and the entropy of liquid MeOH, based cific
heat measurements to 16° X, § 02 B, U, pen

AT Gasrements 1 oA 6° X, is 30.3=0.2 E. U. per mol.
1727. .

1728. Ketrs, P. C., a¥p WiLsoy, D. W. Manufac
of Low-Cost Oxygen. Blast Furnace, Coke Ot\‘rl:n
and Raw Materials, Am. Inst. Min. and Met. Eng,
Proc., vol. 6, 1947, pp. 55-63. K
_ Brief history of the development of modern O, pi :
is given, with a description of the principles i;goll?etg =
in plants of the type now being built. It is estimateq ™ -
that the approximate capital cost of a plant producing '
%gos sgg (%-0 26%00,%02 cu. ft. of 90-969% O per day woulg
,000.00 an - X
eyt ora 400‘ton or 9,600,000-cu. £t, plant, =
1724. KELLrR, K., axp KrEmer, W. [Catalytic Con :
sion of Gases Containing M'ethane[lnto Carbon 1\;:;.
oxide and Hydrogen.] Ber. Gesell. Kohlentech,, vol,
:Ia”, ?:}3;30, Pp. 230-261; British Chem. Abs., 1931, B,
. D20,
Reaction studied were (1) . CH,A+H.0=0C
and (2) CH,+0=CO0+2H. The composition %?%Eé B
cas _used; was appr ¥ 29% CO., 2% C.H,
~ 0y 6% CO, 26% CH..-53% ‘He, nnd 8% Na Poisoning
of the catalyst by S compounds present. in the gas .~
appears to be due to the formation of NiS, which, at
suitable temperatutes, can be decomposed by oxidaéion
with steam and, thus, prevented from deactiv ting the
catalyst completely. Since reaction (1) is ende-
the‘rmxc_, _considerable difficulty was experienced in
naintaining the catalyst at the high temperature re-
quu'eq when pure steam was used.- In the large-scale
experiments, a study was made of the best methed of
combipmg reactions (1) and (2) to prepare a H.-N.
CO mixture in proportion suitable for the subsequent
px:oductiop of a H: mixture in the proportions of
8:1. A - vertieal furnace- of alloy steel packed with
vca'tal.vst- was heated -externally by ‘gas, and the gas
mixture with regulated volimes of steam and air was
he | he catalyst. With thi
nace, which had a layer of. ¢atalyst 94 ¢m. lllo;g' %5%2 hi

cm. in diameter,; 6 m? of gas, 3 kg. of steam, and 3:m?
of fir per hr_._ p_x_'oduyced a gas c‘ox?tniuing ( %) 803:,12,
2, ; ‘traces. 5 highe
tempers}ture in the t was 1,050°, 'In ’—tl‘llxl: ;lﬁgéfcset
of air it was only possible to convert 8.5 m.? of gas
per hr. into’ a CHcfree mixture, Increase in the
amount- of steam does mot in -all cases increase the
CH. conversion. In eéxperiments onthe carrying out
of the reaction in two stages, the catalyst was divided

2, 8657 N,

through the first lower-temperature - portion and air

of the catalyst. In thisway the CH; content could:
be reduced to 0:03-0.09% when a 3:,1‘H=—N=nmixtur &

1725. KeLiey, K. K. Thermodynamic  Consi i
_-of the Synthetic Methanol Process,’ Ind. Eﬁg%‘gzl&
-;;01. 18, 1926, p. 78; Chem. Abs;, vol 20, 1928, p._ 538
Tee energy and equilibrinre ‘constant of the reactior
0+2H,=CH,0QH ( ré caleulated at- various tem
0.950, ' AP°»=0, t

process at' ‘100 atm.is 700° abs.

‘

to 298° K, and the Corresponding Entro and Free
Energy.. Jour. Am. Chem. Soc., vol, 51, ngyS pp. 180~
187; Chem. Abs., vol. 23,1929, p. 1344,

Heat of transition was found to be about 154 cal. per

Thermodyn;imic' Consider#t'on ‘of ﬂl'e%;
gnythgtic Methanol Process. Ind. Eng. 1Chem.. vol.
) 2;'5 c?-9--9, pp. 353-854; Chem. Abs., vol. 23, 1929, D.;

“ "and'Cr,C) and for the mixed carbide Crs

LITERATURE ABSTRACTS

"From new data the following free-energy values for
the reaction: CO(y)-+2H:(y)=CH.OH(g) are ob-
tained: AF®a=—9,040 cal., and AH»=—25150 cal.
AF°=~-20,7404-4500T10g107—0.01586T° 417 where I=
69.4.

1728. . Data on Theoretical Metallurgy, VIIL
Thermodynamic Properties of Metal Carbides and
Nitrides. Bureau of Mines Bull. 407, 1937, 66 pp.:
Chem. Abs., vol. 32, 19385, p. 2821
Thermodynamic data relating to metal carbides and

nitrides are collected and discussed with the view of

obtaining usable heat and free energy of formation
relations. Pertinent data are- difficult to obtain ex-
perimentally and are rare; this fact necessitates fre-
quent. use of approximations and assumptions, CH.
and NH; also are included because some of the reactions
considered involve these substances. The carbides-con-

. * sidered are those of Al, Ca, Cr, Co, Fe, }Mn, Mo, Ni, 84,
©WNa,’ 'Th, Ti; W, U. V and Zr. .The nitrides inciude
" “those of Al, Ba. Be, B, Ca..Ce. Cr. Fe, La, Li,; Mg, Mn.

. ‘Mo, 8i, Sr.. Ta, Th. Ti. U, V. and Zr. - The data are
“applied in a discussion of the following: (1) Car-
burization of Fe by CH,, (2) debismuthizing of Pb by
Ca . through the medium of CaC. (3) partition of C
between Mn and Fe in the ¥ range. (¥) possibility of
producing NH: direct from natural gas, (5) decar-

. burization of Cr and (G) possibility of producing cra-
nides from CO and NH,. Bibliography of 108 refs.
1729, Keuey, K. K., Boericke, T. S.,-Moorg, G. E.,

“HUrEMAN, E. H., aNp Baxcert, W. M. Thermody-

" ‘namic Properties of Carbides of Chromium. Bureaun
of Mines Tech. Paper. vol. 662, 1944,-43 pp.; Chem.
_Abs., vol. 88, 1944, p. 6183 " .

Describes preparation of carbides of Cr,
ome observations. of the general properties of the. ca
ides "Reports low-temperature - speci
rements in the temperatire range 51
the carbides that are trué compounds:

.. The corre- -
. .sponding-entropies are computed.. High-temperature
" heaticontent measurements from room-temperature up
' to the limiting temperatures of available containers are
reported for CrsCz, Cr:Cs CrC, and Cr:0s.  Analytical

" representations. of the results are giv - C rednetion
. of solid Cr:0: takes place in four distinet, reversible
I reaction steps in which CriC:, Cr:Csi and Cr.C are the
- " 'intermediate compounds. Results of the equilibrium
© ‘measurements obtained with described apparatus and
* .methods are reported fox.each reaction step. - The-

dynamic values and functions are derived for.the Cr
~.carbides. Each carbide of .Cr at temperatures below .

into_ (1) the elements, (2): any. lower carbide and C,
and (3) any higher calbide and Cr. The intermediate
carbide, Cr;Cs, is stable with. res
into Cr,C: and CnC.-- © : LI
1730, KELLING, —. - [Production  of “Branched-Chain
Gas_Oils and Aviation -Gasoline - From' Fischer--
Tropsch Synthesis Products.]  TOM :
22.(no date), 28 pp. £

 Comparison of the products_obtained by ‘subjecting -

Ruhrchemie ‘Diesel 6il to thermal cracking, Dubbs
- process, and to catalytic cracking; and an Bast Texas
gas oil, 220°-350°, to catalytie eracking by the Houdry
. Pprocess. A flow sheet is given of the Rubrchemie
. catalytic eracking process based upon the recovery

£ of the exothermic heat developed during the catalyst- '

regeneration period for supplying heat to the catalytic
-eracking converters during the endothermic cracking
period, -The - chief” difficulty lies in regulating .the

during the endothermic cracking period.- - -
Keey, R See abs. 53, - ‘

various-data are correlated satisfactorily and thermo- .

. its'melting point is stable with respect to decomposition -

ct to decomposition’

amount of C  deposited upon the fixed-bed ‘catalyst ’
' . process. -

ing Gas.] Gas— u. Wasserfach, vol. 72, 1929, pp.
7447511 Chem. Abs., vol..23, 1929, p. 4799,
Catalytic processes may be used, such as the bydro-
genation of the CO by passing the gas over a catalyst
composed of active C impregnated with Ni containing
about 189 ThOQ,. A COQ:H: ratio of 1:5 is reguired
for quantitative conversion to CEL.. The Ni catalyst
is strongly activated by the ThO. so that the reaction
temperature can be kept low. The optimum tempera-
ture for CH, formation lies between 180°~190°. 1t is
mentioned that with these catalysts in addition to CH.
quite small amounts of heavy hydrocarbons would be
formed. - -
1732, [Gas - Improvement by Refrigeration
and Catalysis.] - Gas u. Wasserfach, vol. 75, 1932,
pp. 269-273; Chem. Abs., vol. 26, 1932, p. 3649.

Gas is cooled by the . usual water cooler, and then

passed through an electric tar precipitator, after which

it is cooled to 0° by NH, liquor to remove NH, and part -
of the naphthalene, light oil, etc.. while the remainder -

of the naphthalene and light oil is removed by oil
serubbing at- —10°-15°. The gas is then further
purified in the usual wet or dry S purifier. "A 2-stage
Altenkirch-Borsig absorption refrigeration system is
used to cool the NH; liquor and oil; the operation of
this apparatus is described. Flue gases supply the
necessary heat for this refrigeration system. The
gases may then be purified from remaining S by Lauta
mass at 230°-300°, which removes the § to ahout 1-2
gm, per 100 m.* After saturation the Lauta mass may
be rewenerated. - The best catalyst for removing CO

- was found to be one consisting of Fe 75, Ni 23 and Cr
-2 parts, on active- echaregal, or'one-of Ni-and ALOs on-
pumice, said to be yery insensitive to catalyst poisons. -

These eatalysts permitted a I-stage conversion of the

" CO to CH, and CO: at:about 360°“and with the gas "
°. Energy losses o
Costs of operation aré -]
“given for Gérman conditions.. - e

saturated with Toisture at 60°-70°.
catalysts are said to be 0-2%.

1783.
Economics.]. ' Gas-- u. Wasserfach, vol. 77, 1934, pp.
877-883; Chem. Abs., vol. 29, 1935, D. 1609. s
German requireinents for niotor fuel are discussed,

together -with the need of greater and more efficient-

- benzene recovery, and means of increasing benzene -
vield, as by suction of gistillation products from the -
interior of the coal charge. Theé relative advantages -

Cof -the active C:and wash-oil recovery processes for
light oil are compared. Other sources of motor fuel

are .low-temperature carbonization of brown and bi- -
tuminous coal and motor-fuel synthesis by the Fischer

" process; the suitability of the process. for gasworks
| .use is (iscussed. The use of compressed gas for motor -

fuel also-is reviewed and costs-are considered, as well

as special equiPient required-for using gas with auto-
. motive equipment. © . UL S

1784, —

. [Removal of Carbon Moénoxide: From

| City Gas.] . Angew. Chen., vol. 49, 1936, pp. 188-187; . -
cel 135 Dot. . - e . Tor : » 1930, PP. 10373345 -

‘Chem. Abs., vol. 30, 1936, p-3204. .

the first’ step. t
more than 0.5 pf. per m* To eliminate the existing

" . difficulties of gas purification and fo lower the working

costs, it is proposed to combine the process with the
synthetic production of fuel: by the Fischer—Tropsch

© Keapkexs, J.Sce abs, 1988, 1089,
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1731, KesemEr, B [_Removal of CO From Iluminat-

" [Gas. Industry and German Motoxr-Fuel )

. This is a deséription of & '2-stage process whereby
a partial oxidation, of the CQ with steam over a Cr’
catalyst takes place, followed by a hydrogenation of. -~
. the remaining 4-5% of CO to CH.. This last reduc- -
" . tion proceeds virtually quantitatively at 200°-250° -
‘over a Ni-Th c¢atalyst by utilizing the H. formed in: -
The 2-stage ‘process should not eost :
.




3 < . BaveL, T\, [Structure of
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1735. KExyox, R.
ess. Ind. Eng.
12-A, i
German associates of the Blaw-Knox Co. have de-

veloped a process for the production of aleohols from

synthesis gas, and the Blaw-Knox Co. is prepared to
build plants to produce them. Assurance i given that
all but the lowest of these alcohols can be made and
marketed in this country on a sound economic basis
from mnatural or other synthesis gases, The Osyl

L. Alcoholic Cousin—the Oxyl Proc-
Chem:, vol. 42, No. 6, 1950, pp. 10-4,

process, by means of a catalytie reaction within pres- .

sure and temperature ranges comparable.to those of.
the Fischer-Tropsch, converts synthesis gas into a
mixture of aleohols, Ci~Cyy, saturated and unsaturated
hydrocarbons. Conversion - of the raw materials to
aleohols is S0% or better, with the remainder of the
product in hydrocarbons. One of. the most important,
advances in the development of this process is an ef-
fective method of separation of the components of the
reaction mixture. The individual alcohols can he iso-

lated in a purity of 95% or better. The catalyst for
-the process is now available from Germany, but it
will be prepared here when g plant using the Oxyl

pracess is buflt and operated in the TUnited States.

For a small plant the cost of the catalyst will be high,

but -preparation in large quantities will bring the .
unit cost down considerabiy. - It is estimated that -
plants for the Oxyl process can be built and operated

economically in the United States under preseént con-

ditions. and prices at vroduction capacities of 3-8

million 1b. per yr. It is assumed that the plant will-

.. amortize itself in 3-5 yr.

1736. KErPPELER, G. [Gas for ‘Syntheses Froni Peat.
A Plant Trial in the Tiefstack Plant of the Ham-

. burg Gas Works.] Chem.. Fabrik, vol.-12, 1939, pp. -
457462 ; Chem. Abs., vol. 34,.1940, p. 609,
Pintsch-Hillebrand brocess for producing water. gas

is discussed,. and a vertical ‘seetion through the pro-.
ducer, a flow-sheet, and an elevation: of . the plant are.
. -shown. '“The apparatus 'was used on ordinary raw
Deat containing 28-30% H.0, which was charged just
" after using lignite briquets, the -experiments beginning,
about 70 hr. after starting to charge the peat, with .
temperatures of 1,200° and 1,300°. Data are given
on heat balance, peat consumption,- gas yields,” and
analyses, the latter averaging about- 15, 27, 54, 25
and 1.8%- CO;, 3
States estimated plant and production costs based on
Pintsch:data, and it is concluded that a synthetie-gas
. plant is-feasible in peat regions.: Gives 5 refs,” :
1737, KeppLER, W, [Fatty “Acids.] * Vierjahresplan, - .

vol.1,°1937, pp. 269-271; Chem Zentralb., 1937, II,' . y - » CO]
ps1918, - PD; 20 B s “coal gas is the Cu:S-Cr.0, Dreparation, but it is pois-

D. 191 . ; : . .
Production of fatty acids from Fischer-Tropsch par-
affin waxes and their application in the soap industry.
KERLOGUE, R. H. "See abs, 404. B .
1788, Kersnaw, J. B, C. ‘World’s Future Supply of
- _ Liquid Fuels. Engineer, vol. 143, 1927, pp. 244-245,
261-263; Chem. Abs., vol. 21, 1927, p. 1582.. o
" Review. ST e
'+ Kesring, W. See abs. 3052, 3053, - -
1739, KEULEMANS, “A. 1. M., KWANTES, ‘A, AND Van ~
Formylation (Ox6) - Prod- *
‘ucts-Obtained From Olefins and Water Gas.] . Rec:
trav. -chim., vol. 67, 1948, pp. 298-308; British Abs.,.
1849, A. 1T, p. 2; Chem. Abs.; vol. 42, 1948, p. 8152,
v Formylation of olefing by means of CO and H, at, -
120°~160° .and 100-200 atm. in presence of the Fischer- -
Tropsch Co.catalyst is studied with 16 alkenes contain-
ing 3-8 C; cyclopentene, and cyclohexene, ‘The alde-,
hydes formed are immediately hydrogepated in the
same autoclave with pure H. to alcohols. - Analysis of
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- - fins obtained

- heat und to inhibit the

CO, H. CH. and X, respectively, .. S

. first removed by.a pretreatment. On thie other hand,
- Mo sulfide, which is not normally Doisoned by coal gas,

" bination of the 2, however, the Mo preceding the Cu-Cr,
.should be adopted to secure maximum conversion:- It

."bined system can be
| ;reduce the'§ content

1743, KEves; F. G., Sairrx, L. B.,'Axb JoUbert, D, B:

" _+.Dp. 181-210; Chem. Abs., vol. 17, 1923, p. 668.

_densities of liquid CH,, determined over the entire lig:

i it cribed in
id phase region by precision methods descril in .
Eﬁaﬁ, a nugber of equations and thermodynamic
constants are derived. ) B
Kualxova, N. A. See abs. 891, . ¢ “fnet
. Knarxsov, N. V. [Gasification o 'inely
174G5tound Coal in a Boiling Layer Using S‘t)eam-quy‘g)eilf
Blast.] Kislored (Oxygen), 1944, No. 2, pp. 12-2. L;
TU. 0. P. Co. Surver Foreign Petrolenm Literature
Index, Aug. 2-9, 1946, pp. 22-23. o .
Pilot-plant work was begun in 1935 with a unit of

the products of reaction is simplified if the alcohols are .,

dehydrated by pyrolysis of their stearates, and the ole. -

are hydrogenated to alkanes. -
KEUNECKE, E. Sce abs. 2295,

1740. Keuntzer, W. E. Preferential Catalytie Oxida-
tion of Carbon Monoside in the Presence of Hrdrg-
gen. I. Activity of Two Water-Gas Conrversion Cata.
I¥sts. of Copper Oxide, .of Manganese Dioxide, and
of a Mixture of These Oxides. Jour, Am, Chem. Soe,,
vol. 52, 1930, pp. 437-444; Chem. Abs., vol. 24, 1930,

ity of 2,000-3,000. m* per hr. on the prepgxration
Beoron ﬁ?pfxf l%\'}H(: sy’nthesi's-gas mixture. Fuel of‘ g’l‘al}:l‘ siii,
HPlée(f)erentfal ozidation of CO by O: in the presence of 10 mm. and less, was used, The blast passing throug

2, A large excess of steam and various catalysts

“-has been studied. An efficiency of 96% for 37 hr. was
obtained with a 2-component hopcalite. Promoted Fe
oxide and (o ‘oxide governed only the water-gas reae-
tion CO+4H.0=CO0.4-H.. Cu0, MnO:, and a 5-com.
ponent hopealite were catalytically active but suffered

- reduction and loss of activity. .

1741, . Preferential . Catalytic Oxidation of
Caﬂgpn Monoxide in the Presence of Hrdrogen. 1II.
Activity of 2-Component: "Hopcalites. Jour. Am,
Chem. Soc., vol. 52, 1930, .pp. 445-435; Chem. Abs,,
Yol 24, 1930, p. 2367, .

- _Of the influent CO 97-99% twis.oxidized by free: Q.
with .a-connnercial hopealite as catalvst in a tempera-
ture range of 160°-196°, “The eomposition of the con-

verted water gas used was: CO, 1350, 1.5; CO:, 25.0;

H:, 49.0; and N, 20.29, in the presence of 3 vol. of

Steam. The catalyst suffered a loss of O and of ac-

tivity. The rapid dissipation of the heat of reaction

- wag of importance. The steam acts to dissipate this -
reduction of the catalyst.” e
- 1742 KEY. A., axp EassTwoon,"A. H. "Retoval of Sul- -
- fur Compounds From Coal ‘Gas and Synthesis Gas -
_.at Atmospheric Pressure, - 45th Rept. Joint Research.
. .Cam,, Gas Research Board, and University of ‘Leeds, "
- . Gas Research.Board Com: 14, 1945, 36 pp. ; Fuél Abs;
’ VoL 8, No. 2, abs. 442, . ) C KRN
Most active catalysts for the synthesis of CH, and
other hydrocarbons from CO ' and H: are poisoned by - .
.{races of § compounds, .such as are present in gases
resulting from the carbonization and gasification of
carbo_naceous fuels. .Most attention has been given to-.
-processes involving -the catalytic reduction of organie.
.- It was found that' certain metallic sulfides have
8reat activity in this direction at temperatures as low
as 250° when Supported on:carriers, such as active C.. .
and activated ALQs; which -have high specific- surface

.3—-1.5-m. bed at a velocity of 2—3 m, per sec. brings
};]ﬁ: %25 into a condition resemb}mg boiling. '1‘31% ct)l;
enriched air and steam are continuously charge : ‘t)h h
pelow and above the fuel bed. The O: conteng; 047,
blast was 53-55%; in mixture x_vith steam 23-2; i
when the steam amounted to a(i—-us‘%. The tempgri
ture of 850°-900°. in-the generator is enough to crac
all volatile matter, and the resulting gas contamsTillo
tar or heavy hydrocarbons and but little CI:I..I e
jowest calorific value of the gas was 1,800 kc.;m ..lpel
cu. m.; this is raised to 2.:‘.'0(22"-12.:33()0,k;-al.flg,lt'a rg(.m:;) (:%n
steam-O: is charged. he gas has the si-
%’i‘cl)rn% in vol. % : CO, 17.6; CO, 34.0: He, 20.2; N, 190(1)0 )
H.S, 0.1; no CH,, Q. or olefins, Production of 1,
cu, m, gas requires about 0.5 fon con_l of 130% }rxgxstl}xb%
180-190 cu. m.- Q- -of 98% purity, 230 m? air, ..S()-dd
kg. steam, but 500-550 kg. steam also is generatei .
Young fuels such as lignites are most smtable for_ t :le .
process. The size of the unit is virtuvally unlimite, .
In the N: industry, gas ‘generators are;bemg built o
15,000-20,000 m." per hr. capacity using wa.ste.0=.
“The extent-to- which-the -method ~will- 'ﬁnd-—pmctxca;
application will depend chiefly upon the supply of.
cheap Qs - LT UL
‘Kuiazaxova, N, B. . Sec ‘abs. 1985, 1986. _ e
TaBov, P. I [Study of Double: Carbides ‘of
g 17ﬁan§§g::e‘aﬁd Iron.] - Vsesoyuz. Nauch.-Issledova-
tel. Inst. Metrol., Kratkil Obzor Vazhneishikh I\;am_:_l:.: :
' Issledovatel. Rabot Lab., VNIIM, 1940, pp. 54-55;
Chem. Abs., vol. 35, 1941, p. 5075. - . 'ti "
By dissolving Fe-Mn of different compositions in
dilult’e acids and salt solutions in the absence of air,”
it was possible* to separate the doublev-carlpdes cor-
- -responding by composition to oMn;C.yFe,C. D.ata on
- chemical and X-ray analysis and phase diagram of

and not double carbides. , The carbides. of Fe and Mn
.. 2lso form solid solutions in Fe-Mn. :
I A g g
_"'mese.] .:Vsesoyuz. Nauch.-Issledovatel, Inst. Metrol,

oned-unless-the acetylenic bodies in the coal gas are - 3
: Chem. Abs., vol. 389, 1945, p. 5282, R SR .1
Double carbides of Fe and Mn having the typica
formula of zFe:iC.yMn:C were obtz}medd as residues
: after acid (or other) attack on ferromanganese- (20—
80% Mn, 5-8%:C) in-an atmosphere‘of N;-or CO. BY

ray and phase studies these materials were shown

effects a rather smaller degree of conversion. .A com-

overcame both these difficulties, and is the system that

is problematical whether the employment of this com-
Justified if the aim is nierely. to
of ‘a:gas to 2-3 grains/100 cu. f

- . g PV RS . £
Tay work) was made by heat_lng a 4»@.1plm1§tme (1
Mn:0, and lampblack for 10-15 min: at.1,300°-1,400°.

' longer heating, homogeneous products were ob-
Equation of State for Methane-Gas Phase. Jour.

Math. Phys., Massachusetts Inst. Tech., vol, 1,1922, Mn,;C, and MnsCs were assigned: - 49 refs. '
1744. Reves, F. G, TATLOR, R. ., akp Suirm, L, B..
..Thermodynamic Properties-of Méthane, Jour, Math.
Phys., Massachusetts Inst. Technol., vol, 1, 1922, pp.
- 2112423 Chem, Abs,, vol; 17, 1928, p. 66S. .
From the experimental values of the vapor points and -

v ilibri; Low Pressures.] Feuérungstech,, vol.
'?Eéu;.gg;,l ap;:.t109-112; British Chem. Abs., 1938, B,
7. D: 1005;. Chem. Abs., vol. 33, 1939, p. 4496, - .

'».Cnlculaﬁ'ons-show the position of eql.lili_brium in v;u;i
- fous gas reactions, for example, dissog:latl_on_ of H:. anc

B i - ﬁTERATURE ABSTRAC"I‘S . e

' ‘Fe-Mn-C show. that these carbides are solid solutions

. “'[Double-Carbides of Iron’and Manga- -
+ Sbornik " Trudov, 1941," No.. 8 (No. 48)’, pp35-64, )

3 " at.100°
' t0 be solid solutions. MmC (used for reference in the

' tained with 7.3-7.6% C to which the empirical formulas -

. 1748, KmopsomaiaN, S. [Technically Important Gas,

229

in the water-gas reaction at elevated temperature and

pressure up to 1 atm. :
Kuomyakov, K. G. Sec abs. 3758a. " .
) . KrrizmaN, Y. A, [Catalrtic Decompesition o
174A9mr§onia.] Acta Physicochim. U. R. 8. S, vgl. é,
1936, pp. §99-910; Chem. Abs., vol. 30, 1936, p. T987.
Kinetics of the decomposition of NH; on prom'ote'd
Fe catalysts of the Fe-AlLOr~E:O type °we_x:eoin\ esti-
gated over the temperature range 300°—350°. T};‘g
values for the energy of activaton _wsre fouml, ?....1
keal. per mol, for temperature 300°-350°, and 39_.4 keal.
per mol. above 350°. The 2 values were explained on

theoretical grounds by assuming several surface re-

actions with different reaction rates. ;13 refs.

1750, - [Stablization of Redpced_catal,vst for
Ammonia Synthesis.] - Ber.. Pissarjewsky Ins;.
physik. Chem., Akad. Wiss, Ukr. 8. 8. R., \;01.__1-,
1940, pp. 15-20; Chem. Abs., vol. 35, 15311, p. 16?0.

NH; catalyst of the type Fe—Al.0:i~K.0 was 1st re-
dulgelffl:l with a dry mixture of H. and N: and 1.:1)en i-
trided with dry NH. The temperaglre mten:al.fm
reduction and nitriding was 350"'—1’{0"‘. The mtnde@
catalyst was cooled in g stream of NH; and tested for
stability (reaction with moisture, CO: and O:). .'_I.‘h‘e
tests indicate that the stabilized catalyst may e trans-

ported fromn the place of manufacture to the NH: :

synthesis plant without loss of activity. .
1751, KERIZMAN, L. A, AND Kon:\'ﬁcﬂux{. G. P [Role
of Iron Nitride in the Catalys‘{s of Ammonia.] B'eli.
Inst. physik: Chem., Akad. Wiss. Ukr. & 8. R., \01.
6. 1936, pp. 95-101; Chem. Abs.. vol. 31, iltf;lS:,.p.t 683‘11.
W ecomposed catalytically’ in the intery:
t251(;Y“H—‘§7;)“’z§stl?e oatg;‘sr being the: nitridg of act:_vated
-Fe of -the. type Fe-Al.O-~K:0.. At 410° and higher,
a stoichiometric mixture of X: and Hzwas obtained, at.

5 -1 =, 350° .

°-350° the produets abounded-in Nz, and at :

331% lower, the chief product.was .N: with, traces ‘of ;
‘H, By comparing these results with those obtained

“when ordinary Fe was used, it becomes evident that -

s . s : hat
itride hinders the decomposition of XH, and th

%le% ::l; lnot ‘the nitride, is the catalyst in the production

of NH,.. - : . X L e .

" " KHULLAR, M. L. See abs. 810a.

1752. KEvaTov, A. D. [Dependence of the Energy of

ivati ivi Jour.
Activation on the Aectivity of the Catalyst.]

Gen.-Chem.-(U. S. S.-R.), 1;01; 9, 1939,

Chem, Abs., vol. 33, 1939, p. t,603, .

.- - Surface of catalysts is not homogeneous.

pp. 8§19-824; .

The most- .-

“active fegions of ‘the surface are first acted upon hy -

chemical reagents; which decredse tbe activity of the

: -the: i f,-the sur- -+
g Iyst .almost 50%. - In-the: experiments, - the i
E ggg:iirﬁctnre of Ni was changed by -the reaction of - .

X ation, formed whena stream of CO is
Il:gs(s?ag)z‘ztf%%%m%" over Ni, and again .decomposed,
“'into- Ni and QO. at 300°-400°-Dby passing definite
amounts of CO. and by determining the activation
energy of CH:CHO decomposition from the reaction
CH,CHO—CH.+CO. The reaction velocity was de‘-:

! ‘termined by passing 1 1. of CO in.1 hr. over the catalys

The Ni(CO). formed ‘was -passed into a U~

0 850° where it was- de(}omposed int'o me-
‘ ttgﬁgchﬁ}tg%; CO. . The deposited<Ni was dissolved “‘E )
. HNO, and-its amount détermined’ by -the method of :

~Chugaev, as Ni dimethylglyoxime,

This experiment -

Z ! until the aetivity of the catalyst (meas-.' .
‘g&%rggeﬁidr:action velocity) remained constant gg.
changed .only slightly. "The reactions were, perfo?'l::tl?l e .
in a quartz tube; 500 mm. long, 18 mm. diam., wi h2
gm."of the catalyst, 2 cm. lobg. - After the st action
of CO a very sharp drop of the decomposition vel.oclty
was observed (26.6-47%). ~After the 2d CO action a
'smaller drop’ occurred at 250"-2(_30", and or:ly‘ at veg
.small ‘drop after the 3d CO action at 260°. 'It w:

0
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found that a minimum of Ni formation corresponded
to the maximum activity drop of the catalrst. This
verifies the hypothesis that the number of active regions -
on the surface of the catalyst can be very small. From
the experimental data, the energies of activation for the
different steps of the chemical action of CO on Ni were
calculated from the equation of Arrhenius, and they
were found to be the same in all cases (9,000:300 cal.).
This shows that the energy of activation does not de-
pend on the activity of the catalyst. Gives 6 diagrams,
T tables, and 17 refs.
1752a. Kmnoo, G. Petrochemical Processes. Chem.
Eng., vol. 539, No. 9, 1952, pp. 149-168; Chem. Abs,,
vol. 47, 1953, p. 298.

‘This report is a comprehensive review of the tech-’
nology of the major processes used to make industrial
chemicals from petroleum and natural gas hydrocar-
bons.. It includes: Synthesis gas and H. from natural
gas, aldehydes and alcohols by the Oxo process. HCN
-from -natural gas and- NHa,. chlorination of CH, and
C:H,, C:H: by cracking of hydrocarbons, C:H. and
C:H, by thermal cracking. polrmerization and alkyla-
tion processes, alecohols: from’ olefins, ethylene and .
propylene oxides and glrcols, ketones by dehrdrogena- -
tion of aleohols, synthetic glycerol from C:H, alde--
hydes and aleohols by hydrocarbon oxidation,
butylenes and butadiene, aromatic hydrocarbons by
catalytic reforming and oxidation of xylenes.

.- Ktenr, J. P. :8ce abs: 1056, 1057.
* - Krexitz, H. Sceabs: 3011, .
1753, K1urrer, D. H. A Year's Progress in. Chem- .
istry. Ind. Bng. Chem., vol. 19,1927, pp. 1077-10823
Chem. Abs., vol. 21, 1927, p. 3289. o : -
Review. Among the subjects treated are liquid fuels
-~ from-coal and s¥nthesis of -bydrocarbons, -
. KivraTaick, J. E. 'See abs. 3589,
< 1754, Kinprrry, G.- [Work of the School of Louvain .
on Synthetic Motor Fuels.] Génie civil, vol. 119,
1942, pp. 279-281 ;- Chem. Zentralb., 1948, T, p. 1237 ;.
Chem. Abs., vol. 88, 1944, p. 3443. "~ : o
. In the investigation of catalysts for the produc-
tion of benzine from CO and H, Co from Katanga
(98.567% Co; 0.24 Ni; 0.13 Fe; 0.32 Ca0Q; 0.03 S; and
0.07 Mn activated with 18% ThQ:) yields 123.8 cc.
. benzine per m.® of gas and under the same conditions a
" Co-Ni ' catalyst ‘precipitated ‘on’ kieselguhr ~with :
K:00: (Co, 8.6; Ni, 8.6; Mn, 1.4; MOy, 1.4) yields "
166 cc. benzine. The benzines contain, respectively,
12,6 and 9% olefins, 0.84 ‘and 1.0% aromatic com-
pounds, 18.8 and 24.6% naphthenes, and the remain--.
. der- paraffinic’ hydrocarbons. ' Best results are ob-
<. .tained Iéy mgilntainitng‘tthe‘ temperature constant by
“surrounding the-contact oven with boiling aniline. . A . ‘velocity constant K -and th ivati I
‘short deseription. of the production ‘of ‘alcohols from ' “G,H, in the.thermal sepamﬁ%hagf)ﬁ;ﬁgrt)f@gﬁg}faﬁg,
CO-and H: is given as well as the equilibrium value of . Dickel ‘were computed : K
CH:OH and propanol at 25°, 300°, and 400% .. =~ . Q=dd'keal, ., ..
EIMUMART, J. - See abs. 3176, 3177, " Kixe, G. W. Sec abs, 2174,

} RivUMAKT, J., SHimal, S, Ao Foowsaxy, T. 1759, Krve, T ducti i ;
', Iron Catalyst for Synthetic'Petroleum. IIT. Influ- Coal.,,l:'l%ur: go'c, Iéi%; °t1’§3_ 050% i}é‘ 1‘?1975‘:? e;)sp I’;rgfl
i/ ence of Barium' Nitrate on Iron Catalyst. ‘See-abs.” .- 186T; Gas Jour., vol. 177, 1927, pp. 391892 Chem:,
o 8178, ¢ R R R - Age, vol.' 16, 1927, p. 86; British Chem, Abs., 1927;
. 1754a, KIMOMAKT, -J., - SHIRATL, S, AND OgAwa, T: *B, p. 641; Chem. Abs,, vol. 21, 1927, p. 2546, - R
-.;Xron Catalyst for the Benzene Synthesis. Jour, So¢. .- Three ‘main’ Iines -aléng:which the problem of oil
production from coal is being attacked are described

the precipitation of the metal hydroxides by K:.CO,.

precipitate by properly reguvlating its washing. Thig
process into alkali earbonate. which causes 2 homo-
geneous distribution of the alkali on the surface of

o.ften i}npairs the synthesis of benzene. The reduc.
tion with H. will, therefore, be avoided as miuch ag
possible, because higher temperatures are. always

svnthesis of benzene from natural gases, the selective

adsorption of the alkali among the catalrst metals

and the diatomaceous earth is of great importance,
Emvurd, K. See abg, 1927, 1928, 1929,

1755, Krsura, O. Hydrogenation and Polymeriza-
tion Reaction of Acetylene. I. Reaction in Liquid
Phase and the Effect of High-Tension Discharge, .
Bull. Chem. Soe. Japan, 'vol. 18, 1943, pp. 1-12,
Chem. Abs., vol. 41, 1947, p. 4486. .
Polymerization and hydrogenation reactions of

C:H: were studied in liquid paraffin in the presence

" of such catalysts as Ni. Co, Pd, and Ca. . The polymeri-
zation redetion occurs more edsily than hydrogenation.,

To avoid this defect in the process of obtaining liquid

fuel from C:H., high-tension discharge was applied

to activate thé H.; the products were mainly liquid
hydrocarbons. -

‘ ——. Sce abs. 2414, .
1756, Kniora, Q. AND Hirors, K. Hydrogenation and
' . Polymerization Reaction :of Acetylene. II. Poly-
merjzation Reaction by TUse of the Thermal Diffu-
sion Column, . Bull. Chem. Soc. Japan, vol. 1S, 1943,

. 13-21; Chem. Abs., vol. 41, 1947, p. 4436. o
- . Applying the thermal separation. column .of heated.
‘W wire at 700°~1,000°, C-H: was converted into liquid
7 h_\jdrocarbqns almost. perfeetly. .
1757, ———. - Hydrogenation and Polymerization Re-
v aection ‘of - Acetylene, IIL. Kinetics of Polymeri-
zation by Use of Thérmal Separation. - Bull, Chem.
Soc. Japan, vol. 18, 1943, pp. 45-53; Chem. Abs.,
vol. 41, 1947, p. 4436. - o
.By using the thermal. separation column. with W
wire as-a reaction vessel, the reaction was found to
‘belof the 2d order and the activation energy 44.8 kg.-
eal, - . - - . A .
- 1758, —~—,: Hydrogenation and- Polymerization Re-
actlon’ of Acetylene.  IV.. Kinetics ‘of -Polymeriza-
- tion by Use of Thermal Séparation Column. Bull.
Chen.. Soe, Japan,.vol. 18, 1943, pp. 273-277; Chem. -
Abs., vol. 41, 1947, p.-4436.. : . . )
" Prom’ the equation derived by the authors, the

".Chem. Ind. (Japan), vol. 46, 1943, suppl. bind. pp.’ i
. 80~83; Chem. Abs., vol. 46, 1952, p. 1,186. .
-, For the preparation of better- Fe catalysts for the
. synthesis of benzene from gas mixtures 0f CO and H.,
-it.is important to consider the state of division of the -
.alkali to'be added; the effect of the duration, and of
the degree of heating. In order to-improve the state:
. of .division of the alkali, it is recommended to .re- '
- place the alksali carbonates, which were used in most
_ cases with alkali nitrate which is easily formed at

-and the latest results reviewed. The effect of tem:
perature of carbonization on the constitution of low:

temperature tar is illustrated by experiments carried
out at the Fuel Research Station.. There are indi-
- cations that 550°-600°"is a’ critical temperature se
- far-as-the tar is concernéd when. external heating is
used. At 600° only 8.8% of the tar is sdturated. OB
a large scale the yields of tar are mot much greater,
than 16.5 gal. per ton "of coal, and if "50,000,000 tons

The alkali nitrate was left in suitable quantity in the .

alkali nitrate is always converted at the reductiop

the diatomaceous earth. Superheating the catalyst ,'

needed for this purpose. It is concluded, that for the ’

. thesis of CHi from coal gas. Activity of ‘a' ThO=pro-

.7.atm.” see.” at 720° and X
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:as carbonized only 150,000,000 gal. of motor
Ofiggta ]agl‘él Zsco,ogg.ooo gal. if tar oils would be avail-
ple—much less than the country’s requirements. ’.l‘h_e1
%ergius process- offers technically 100;130 gal. of {;11
ton of coal or up to 60% by weight o§ suital ]e
als. The plant is described and ylelds are qu.ute( .
cohe catalytic production of alcohols anq hiydrocarbons
%;om €O is showing.considerable promise for the Tflu-
re, but so far results are only exp_enmental_. x he
tgcp_{]t work of Fischer and Tropsch in preducing pe-
troleumlike nydrocarbons, shows particular pro(x]msf.
The catalysts used and the nature of the end products
eseribed. .
’11;:0(.1 - Complete Gasification of Conl and Meth-
ane Synthesis. Inst. Gas Eng., Pub.,_}{_}. /S0, 29 p}l)a.
Gas Jour., vol. 224, 1938, pp. 457460, 6372 Gns\"?or 3,
. vol, 109, 1638, pp. 372, 310-411; Chem. Abs,, vol. 33,

. hydrogenation of tars and tar oi]s)_, indireet
glx‘)(%?:tiog of goil from coal {processes, efficiency and
vields, lubricating ofls), new processes (C-H: and
C.Hs, CH, fromn coal measures and.sex}‘nge, CaC;, cannel
tar), and direct replacement of vils in motor fuels.
1764. . Work of the Gas Research Board. Re-

port of the Director. Synthesis of Meth:me‘). G;xs
Research Board Pub. §: Gas Jour., 1944, pp. 6_3—‘9.31 )
660-661, 689, 691; Gas World, vol. 120, 1944, D. G.p-.‘u_a_,
vol. 121, 1944, p. 18; Chem. Abs., vol. 38, 1944, p. 4775,
n experiments on the synthesis of CH.. with a granu-
laxl' Z\'ixgatal_vst and with passage of the gas at n}x}xoas—
pherie pressure, a low reaction .temperamre.(.duo -
500°) led to loss of catalyst activity and dgposmon of
C. as the result of the development of a high sur{.’nce
temperature where the reaction gases first come _1'ntq
contaet: with the catalyst. The rate of l_oss of activity
39, p. 6562 . is increased by a decrease in the ratio H=t:_ Cg l;)oi";
1? , p. Dob=. th q ite conly of low caking power can practice, it may De 1ecessary to emplcfg' ar lfa tlgndeucv
Sized som e enet in a water-gas plant fo yield 1.2, 'The addition of steam counteracts the ten X
be gasified snccessfully 10 o e fer \ to form C from the CO and also under certain circum-

- i er ton of coal. ; cex e
G000 o o 0 t'l‘m'ms o? A ined from stances prevents the loss of catalyst activity caused by 2.
R’;t?} of:oi?pn%—l?éhggglzlxbtiﬂm&?lttootfh{;E\:ht(;qlsnfx;edium sintering. The surface temiperature alse can be con-
size he. - als - 3

" A b a
' i v nsing recuperator trolled by recirculation and by use of a shap?d or 10
‘“’f]‘?ﬁtf?&?(fc‘{n?’é Effcf{‘ﬁl? ?gtcl)“a ‘é‘?é%z. ﬂ'fll:é“vpieeldtyf gamlyst fag‘angee(l pt:dileo;tes ﬂe’ﬂ\tnroasl:ig{; tlfo ll) :rdlx;xetx&?e
an 000 or 141 ther g 3y uge of these s possible to operate

" gas is about 45,000 tcu.ffttl.‘eol‘ e}]‘g]‘t‘(:§1::<1%’f_§_'%“‘]e‘;§ simple Ni catalyst at any temperature wx;hm the 1.:x11_1§8
coal. Rate of output of \1€e<gl in the same plant. A - 350°-800° and at any, pressure \\:itlu.n : e r:}pt%e e oh
than when sized co}:le lst'u:‘ (about 25 gal. per ton of atm. In the s¥nthesis from water gas wi 1] ﬂltg‘l

el proportx,on. ogi" n'z ‘nd 1‘ne'm< Tnu:t be provided H,: CO ratios thé most sml:abl_e_ catalyst ﬂ;)r w ’15}10‘ 'm‘d N

- coal) eseapes Crac I;nﬂn?odifvin:r cvcles of operation, relatively low temperature is Ni xlx'qxnotgd yg ;s s and
for its reco‘;el"‘-'h d ivo give o «:Ts having a high ratio supported on_kxeselgulxr. The '.{ in t«e g:xlj‘ ovid}e—
,cgallxc?lg besﬁgil qe..as “?Oﬂld‘bg of value in connection heloe\b 0.1 g::mtl g]e;t_ elgglcgi fltéolz) 2}31(5):3, \1\]"1 thepu-r 10es
Rty or ¢ thest Xa:C0s contac 1 °2530°, ! i

- with processes f'or camlyltic.s:v ;x?hs}sl,xtigclgg‘l:ogzbggg: - J\.:fllfel' ’gas, the .cntal;rst life was 77 days, dn‘nqg \vll.xch"

Mo cutalysts were ot eREEN vt - : time the CH, content. of the COxfree gas varied from.
€0 down to 8096 with an average. of 65%. In qrder to |

" prevent indue depdsition’ of:C, the H:: CO'ratio must.. . ..
be kept above 1.5.. Other factors' affecting the forma- - .-
tion of G-are the rise in temperature of the catalyst,
its size, and a rise in -pressure’ above atmospheric. -

he gas should be passed downward t_hrough the catn-‘v
iyst. - Under, these' conditions and with an exit tem-
ﬁerature of 350°, the process gas can be tl'eutgd at t}:e
rate of 3,700 vol. per-vol. of catalyst per hr. Difficulties
were enccuntered in developing these results to a semi- - ;

-scale apparatus possessing 5,000 cu. ft. of gas per @ay.: '
1765. — . Better Utilization-of-Coal for the Pro-.

- ' duction of Oil and Petrol. Gas and Oil Power,.vol.:

40, March 1945, pp. 99-101; Gas Alls., Inst. Gas
. Technol., vol. 1, No. 4, July 1945, pp. 6-7. ) .
. Brief review of modern methods for converting coal,
both directly and -indirectly, into motor fuels, oils, and-

" othér products is-given, - In the Fischer-Tropsch proc-
eés the purified gases from. the gasification of;c.oal or -

. eoke are passed through Ni.and "Co oxide catalysts at

" atmospheric pressure and about 400° F. High-quality
Jubriedting oils may be made from the primary produc_t
by the thermal eracking of the middle oil and polymeri-
_gation of the olefinie products.with AICL catalyst. -

Yiélds of about 35%, by weight; have been claxmeg,

. although these may‘be considerably higher if Fischer's.
. claims ave ;justified for the direct production of un-,

& saturated oils by the use of an ¥e catalyst at 15-20.; .
.atm. pressure: : - - ot Th> - .1 :

L Complete Gasification of Coal—Therrmal. .,

: 17 GC(im‘siderations., ‘Gas World, vol. 122, 1945, pp. 220—

" 5963 Gas Jour., Yol 245, 1945, pp. 342, 344; Am. Gas
*” Your,, vol. 163, No. 3, 1945, pp, 16-20, 60; Chem. Abs.,

“'vol, 39, 1945, p; 2191 S T S

- . Discusses outstanding processes, with special _refer-

‘ence to those conditions that affect thermal gﬂicxency.
The over-all thermal efficiency of o process 18 defined
as the 9% that the thermal value of the products bear

- o catalyst was unaffected by §. but decreased
: nw]'?ttlgdti?n%.c The. Fuel Research Station vortex burner
- was modified to gasify pulverized coal with steam qnd )
' 0, at atmospheric pressure. - . e
1761, e --Qil -and Coal After the War. Petroleum -
‘2 (London); vol. 6, No. 12,1943, 1’”"180'1§1',1331' syn‘
“ Since the oils produced in.the Fischer-Tropsch -
thss;]scgr?;ainlypstraight ¢hain in chnrzlcter,,th.e px:oc-
ess has special significance in that the die_sel-on frac-
tion has a high cetane vaiue (120),:\.116 the oils are most
amenable to .cracking and chen}lcal recon_structxon(;
‘The ,signiﬁcahce of this process In 1xostwar»plaméin.=
/18, however,. only partly in the: field of fuel an 1;
- perbaps mainly’ centered in’its value as a’ means o
. “producisg. those olefins that are the starting point o' *
. the manufacture of:so many’ of the new raw materials .-
- wanted ‘in -the chemical industry. It. is, ‘MOreover, -
the only process from which satisfactory mbgeatmg
‘oil can be synthesized. . . - :
762, . Research and.the Gas Iridustlry. Gas
. Jonr., ‘vol. 241; 1943, pp. 796, 799, 800, 8. - -
ines of research comménted on are: The utilization.
t.24.and- 3d quality gas coals, complete’ gasification
oth by the Lurgi.and the Leeds processes, CH, syn- |
thests and-liquid CH,, the Fischer-Tropsch’ process,
omplete removal-of S from. town gas and high-pres:
: gas-distribution systems. } L.
763, .. Better Utilization of Coal for the Pro-
duction of Oil and Petrol. L. A Survey. of the Pro-
w-duction of Tars and Oils From Coanl.  Jour. Junior--
. Inst Eng. (London), vol. 54,1944, pp. 2252445 J 'Olll.A ;
v3Inst, Fuel, vol. 17, 1944, pp.‘r192—196,;vEngmeeung,,
s« voL. 158, 1944, pp. 236, 318-320,. 837-338; Ghem. Abs,,




