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APPENDIX D.

. "ABSTRACTS. OF PATENT APPLICATIONS
_ RELATING TO THE

FISCHER TROPSCH PROCESS
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Rubrchemie ' Filed 20 Feb., 1939
R-104584 1vd/120 .

ATd‘make,prddﬁcts of lower molecular.weight and higher
olefin content the hydrogenation of €O is carried ‘out with re-
cycling of the product gas-after separation-of~condensib1eé<by _
cooling and charcoal absorption. With a cobalt catalyst at 200~
2300C, a recycle ratio of 3:1 to 10:1 is preferred. :A relatively.
high pressure, 3-10 atm., and high temperatures 200-230°C, can be
used. The resulting gas and gasoline is stated to be about 75%
olefinic and 55% of the product is in the Cn~C4 range,.

Ruhrchemie . R ' © Filed 28 Mar., 1939
R-104876 1Vd/120 ' : : o

The hydrogenation of €O is carried out by passing.
synthesis gas. into a suspension of finely divided catalyst in a
suitable 0il, preferably with mechanical agitation to distribute
the. gas, and simultaneously introducing a liquid such as water,
which veporizes under the reaction conditions to control the
temmerature. For examvle, 1R70 gms of Co-Thop-MgO- Kieselgur 4
catalyst containing 400 gms. Co is suspended in 15 litres of oil
boiling from 2409-300°C.  Synthesis gas containing 1 Coi2H,y is
introduced st a rate of 2.5 litres ver gm Co per hour, and = pres-
sure.of 10 atm. is maintained in the resction, The synthesis .
starts at 1909C and the temperature is gradually raised to 2100C
as water is introduced to maintain this temperature., The contrac-
tion of synthesis gas amounts to 85% and the yield of liquid and
solid hydrocarbens amounts to 172 gm/m3. The liquid product con-
tains 90% boiling up to 300°C and having an.olefin content of 20%.

Ruhrchomie | Filed 15 Apr., 1939
R-104999 1Vd/120 - e

Preparation of synthesis catalysts by precipitating
from sulfate instead of nitrate solution and activating by wash-
ing with alkali carbonate or hydroxide solution., For example,

a catalyst containing 100 parts Co, 10 parts Mg 0, 5 parts. ThOs.
and 200 parts kieselguhr is prepared from a solution containing
40 gnms/liter. of Co. in, the form of sulfste., The precipitate ob-

tained by addition of Ysoda is weshed first with water (1 liter
per 25g Co) then with n/20 (NH4) 2 COz (1 liter per 25g Co) and

finally with water (1 liter ver 252 Co).: S .
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‘R-105297 IVd/120 - Filed 24 May, 1939

Increasing production of high molecular welght hydro—
carbons by using a catalyst on a support of very low bulk density.
Low-temperatures (160-180°9C) low space velocity (4 liters/hr/kg
cotalyst) elévated pressure-(10-20 kg/sq.cm) and high cobalt con~
tent (over 100 gm. cobalt per liter of catalyst) are recommended
with a catalyst support con31st1ng of:unca 101ned magnes1a or low
den51ty kleselpuhr. - : -

R-105508 IVd/lBO o . TFiled 24 Juné. 1939

Process and apparatus whereby more uniform flow is
na:ntq1ned through a bed of synthesis catalyst by supplylng the -
synthesis gas through a valve or orifice causing a considerably
greatar pressure drop than the catalyst bed- 1t<elf..

R-105615 IVd/23b S ~ S rlled 7 July, 1939

Preparatlon of high antl—xnock fuels by hentlng ‘a Fischer-
Tropsch product with a small quantity, about 10%, ‘of the bituminous
components of hard coal or brown coal,; freed from ash, and preferably
under pressure and in the presence of a catalyst and hydrogen.
Specifically a Pott-Brosch coal extract. is mixed with Pischer~Tropsch
product boiling from 200-250°C and passed ‘over a molybdena
catalyst with hydrogen at 480-5000C under 80 atm pressure, whereby
70 octane gasoline is obtalned. The unconverted kogasin is re~
cycled : - : ‘ ’ S

Braunkohlc—Ben21n A.G. : : -
185 130 IVd/120 Filed 3 Nov. 1938

Controlling the temmerature in the catalytic. hydrogena-
tion of carbon monoxide by carrying out simultaneously over the
same catalyst an endothermic reaction, specifically the catalytic
eracking of alcohols and preferably of isobutyl nlcohol,
Ruhrchemie : . oL .

R-103450 IVd/120 o Filed 1 QOct.,. 1938

Reducing catalysts for hydrogenation of carbon monoxide
with hydrogen containing less than 2.5 gms oxides of carbon and
less than 1 gm water vapor per cubic meter to gebt faster reduction
and a more active catalyst.

Ruhrchemie
R-103507 IVd/12m Filed 8 Oct,, 1938

In recovering thorium the iron content is minimized by
dissolving the iron-thorium slurry with sulfuric ¢ acid, adding
potassium sulfate to precinitate potassium thorium sulfate n~nd de-
commosing the latter with sodium carbenate in the presence of
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enough additional potassium sulfate to maintain the ratio of K %o
Na sulfate greater than.l:l. . The patassium. thorium.-sulfate is

- washed with saturated potassium sulfate until the wash. liquor .. .
conpains}only.traceshqftirqn and.then the doubleygglt is "cooked"

(unde;xcquitiohs;noﬁ'sﬁecified) with the .sodium carbonate~potassium

_ISulfate_h;xt&ré to make thé;ium.hYQrocgrbonate5which'containsfless
than 0.3 parts FepOz per 100 parts ThOs, = T
' “Improvement on'R102874 IVd/1Zm; o

Ruhrchemie
. R103605 IVb/12m Filed 24 Oct., 1938,

Improvement on R103507 IVb/12m consisting in treating the

washed 'potassium thorium sulfate with an“excess of .sodium carbonate

to redissolve the initially formed thoritm hydrocarbonate as alkali
thorium double carbonate and-heating this solution: to.900¢ whereby
colloidal iron hydroxide is precipitated, together.with a small:
amount . of cobalt which may be recovered by recycling, ‘Sulfuric
acid is added to the solution to precipitate thorium hydrocarbenate
(free from iron) which is filtered out and washed with weter,

. HCl may be used for this rrecipitation and the solution may be’

cooled to precipitate alkali sulfate for reuse,

Ruhrchemie . e R o .
R103713 1Vd/12 o . o N

- . - Reggnerating synthesis catalyst ip situ by:continuing
hydrogenation after completing wax removal but with increasing
temperaturc, For example treating for 2.5 hrs at 200°C with a
nixture containing 25% N5 and 75% Ho; raising the temperature to.
350°C during the period of % hr and treating at this temperature-
for 3 hr; treating % hr at 400°C and finally at 2 hrs at 4500C,

Original activity ;; statgd.tg_be restored by this vrocedure,
Rphréhemie ‘ : N ' . ,”th'"'
RIO3712 IV4/12 o - - .. 7 Filed 7 Nov., 1938

Used syﬁthésis:cétalyst"islsubjected to oxidation under’
unspecified conditions except "elevated" temperature prior to Te-,
generation with hydrogen, whereby the regeneration is §ai@ to pro=
ceed more rapidly and effectively, SRR :

Ruhrchemi g R : PR
R103980:1Va/12 o - . ‘ L Filed B Dec., 1938

Kieselguhr to be used as a synthesis catalyst support is
- treated with a relatively volatile acid such as HCl or HIO, to

remove inorganic impurities and is then oxidized below the sintering

temperaturc to remove organic matter ard the remaining traces of
acids. . Alternatively the metals may be removed as bicarbonates by
blowing,COg through a suspension of Kleselguhy, -after which the
Kieselguhr is washed, dried, and calcined 1 hour at 5509¢.
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Ruhrchemie A _ ) Filed 7 Nov, 1938,
3103714 IVd/lZ o:f-i"}:ﬁ““ff N “Téjfﬁé S IR J,l\g

: Synthe31s catalysts ‘are regenerated in 31tu by remov1ng
paraffin and then treating at an- elevated (not specified) temperature
with hydrogen passed at h1gh veloC1ty; preferably 1000 cubic meters
per hour per square meter cross séctior, The hydrogen can be re- -
circulated if the CO and COp content ‘is kept below 2.5 gm per: M3 and
Hp0 less than 1 gm per M3, Activity ‘attained this way is stated to
equal that of a reworked catalyst :

Braunkohie S Filed 23 Aug. 1938,
B184414 IX/42i. o :

A thermocouple w1th the leads extend;ng in opp031te di-
rectlons from the junction to" avoid the problems of electrical in~. .
sulation etc, associated with parallel leads, For measuring the
temperature along the center of a vertical redction tube the ends
would pass through stuffing boxes at the top and bottom of the tube
so that the junction could be raised or lowered as desired,

Erabag . | Filed 31 Jan. 1938.
~ B181705 IVd/12 o ‘

Addition to B 178085 1Ve/12 0 carrying out exothermic
reactions such as Pischer-Tropsch synthesis with such a large per-
cent of inert gas in the charge gas that the entire heat of reaction
can be carried out as sensible heat of the effluent W1thout harmful
temperature rise., No data given,

Brabag
3181885 IVd/zsb

Cracking heavy hydrocarbons over catalysts whlch serve
at lower temperatures for the synthesis of hydrocarbons from Co and.-
H2. Such a catalyst which is spent for synthesis can be used for
cracklng. The oil to be cracked may be vaporized or atomized with
H2. A cracklnv temperature of 300-35000 is suggested.

Brabag e Filed 19 Feb, 1938
B182020 IVd/i2 o o -

_ Pretreatlng a synthesis catalyst with synthesis gas con—'t
talnlng NHg for about 20 min, at 185°C Longer catalyst life is
stated to result, .

v

Brabag T Tiled 15 Mar. 1938.
3182388 IVd/12 0 -

Fresn catalyst, preferably blanketed with COp2 when charged
to the oven, is wet with synthesis product, at least in the top part
of the oven, to minimize the tendency to excessive reaction and harm-
ful overheating of the fresh catalyst when first put into service.
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Brabag Filed 15 Mar. 1938.

Extracting paraffin from synthesis catalyst by
supplying vapors of a solvent, preferably synthesis oil, of
such a boiling point that condensate therefrom is forued and
flows dovm throush the catalyst to extract the wax at a temper-
ature above .its melting point,

Brabag Filed 25 June 1938,
B183662 1vd/23b ST

To avoid foz formation in condensing oil from synthesis
oven effluent by spraying with water, vapors of the oil conden-
sgqte, or of some oil miscible with the condensate, are combined
with the effluent ahead of. the water spray.

Ruhrchemie o Filed 1 July, 1938,
RICZ2874 1Vb/12m

In the reworkin, of spent synthesis catalysts the pri-
mary NapCoz precipitate conteining Th and Fe is dissolved in HoS0y4,
Th is precipitated as thorium potassium sullfate by K2504, this is
separated and vashed and then converted to thorium hydrocarbonate
by digestion with concentrated Ne5C0z solution.

Ruhrchemie - ' ‘Filed 20 July, 1938,
R02909 1Va/12 o

liaking relatively light products from the hydrogenation of
CO by using a catalyst containing not more than 33% by weil ht of
active metal and opsrating at relatively high tempcratures (235-
240°C with Co) and high space velocitics (up to 9m3 syrthcsis gas
nor Ky Co per hr). ' ' '

Ruhrchemie. : Filed 2 July, 1938,
RLCZ756 1Vd/23b

The octane number of benzin from the hydrogenation of €O
is improved (from 5 to 10 points) by vassage over material of high
surface arca such as silica gol, active carbon, acid trecated clay,
otce at 180~200°C, apparcntly as o rosult of isomerization,

Rahrchomio N Pilod 20 Sopte 1938,
RIO3871 1IVb/12n :

The calcium impurity inc obalt nitrutc solution preparcd
in reworkin; catalysts is procinitatzd oy a2 solublc fluoride in
the prosence of added magnesium (nitratc). CAny coxcoss ol soluble
Tluoride over that required to precinitate Ca will procipitate as
T FZ, thus loaving no fluoride in solution to przcipitate inactive
cobalt fluworide when HapC03 is added,
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Ruhrchemie
7 RL01215 -1vd/12 o - Filed 6 Jan. 1938.
;y/ Addition to R97521 IVc/12 o ‘
~// Before discharging spent synthesis catalyst for reworking

it is treated with inert pas such .as steam at temperatures above
300°C and with s velocity of at least 1 meter per second to sweep
out remaining oil and wax, ' ‘

Ruhrchemie
RI01219 1V/40a Filed 7 Jan. 1938.

In reworking cobalt synthesis catalysts the iron-thorium
sludge is dissolved in acid and then treated with excess sodium
carbonate at about 40-50°C to precipitate iron as hydroxide and
keep thorium in solution as .sodium thorium carbonate which is
subsequently hydrolyzed to hvdrocarbonate.

Ruhrchemie co
RiI01354 IVd/iZ 0 Filed 21 Jan. 1938,

_ Spent catalyst, after being freed from paraffin, is dis-
charged and reworked by initial solution of active comvonents in
ammonium carbohate solution instead of acid. This is stated to
facilitate climination of impurities but details are not given.

Ruhrchemie '
RIO1389 1vb/26d Filed 25 Jan. 1538,

Organic sulfur compounds in gases are converted to HpS by
heating the gas, preferably with added Op and steam rapidly to
above 400°C and digesting at this temperature in thec absence of a
catalyst for a considerably longer time than required for heating.
Final heating is preferably accomplished by partial combustion to
prevont troublc due to doposition of solids on indirect hoating
i surfaces.,

Brabag :
.162409 1vd/12 o Filed 16 Mar. 1938.

s3

; In the hydrogenation of CO with a Co catalyst longeor life
; is obtained if steam is added to the synthesis gas during initial
' operations accordin: to the following schcodulc for cxample:

0 to 20 hrs. 2 = 245 vol.% stcam
20 to 30=50 hrs, 0.7 - 1.5 vols% steam
30-50 to 100-300 hrs. 0.1 -~ 0,2 "™ " "
After 300 hrs. enough to tmkc dowpoint 20-25°C
RES?E;CTED
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Brabég |

5 Filed 27 Aug. 1938,
B164450 IVb/12g -

_ Catalyst ovens or tubes are emptied of catalyst by
suddenly applying a gas pressure of 5-20 atm, preferably after
wetting the pressure side of the catalyst bed with a liquid,

Brabag - Filed 29 iay, 1937.
B178627 1V/264 ,
Addition to B175954 VI/264

A catalyst containing an oxidizing salt such as. sodium
nitrite on a support such as active carbon is used for organic
sulfur removal (as covered by 175954) and when spent for this pur-
pose is used to convert organic sulfur to HpS, which can be re-
moved by well lnown methods.

rabag Filed 24 June, 1937,
BI78964 1vc/12 o L

Using the rolative CO9 content or density of end gas in
comparison with charge .as as o guide for adjusting operating con-
ditions, particulerly dodlent sunply.

Brapgg_ Filed 29 June, 1937,
B17904%7 V1/26 4 L

Carrying out the catalytic removal of organic sulfur

compounds from gases by pluial stage operation with a higher tem-
perature in the last stage than in the first. '

gfﬁgiﬁ_ Filed 14 Aug. 1937,
Bl7¢612 .

Synthesis gas from brown coal is frecd fromresin form-
ing constituentss, independent of desulfuring, by cracking in a
covper stove or adsorbing on active carbon, brown coal, coke, or
blecaching earth, '

Brabag Filed 8 Scpt. 1937,
B179862

0il from the Fischer Tropsch is ncutralized by percola-
tion through bleaching earth at about 1507¢,

we]

rabag filed 8 Sept, 1937
179863

o

Oil from Fischer Tropsch sntincsis is neutralized by,
contacting with iron oxide in the form of gas purification "Masse" or
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"autmasse" and the like, at 120-150°C and regenerafing the mass
by treatment with steam or hot weter at & higher temporature (1750¢

03

|

Brabage =~ . i C e .
B177992 IVc/iZ 0 el e b Filed G Aprs 1937

Using for the Fischor Tropsch process a synthesis gas pro-
pared from coal for coke and romoving residual hydro-carbons from
the synthosis gas by active charcoal or by contact with hot sulfuric
acid or by coolin; sufficicently to condensc the hydrocarbons.

‘Brubag

BT78085 TVC/12 0 | | Filed 14 Apr. 1937.

Diluting synthesis gas with reaction products so that the
Lot of reaction can be carricd out os sensible hcat of tho mix-
urc without oxcessive temperature risce

o

o
3
©
o’

oo g

3176954 IVo/12¢ Filed 23 Octe 19306
Dosulfurizing synthesis zos by contact with an oxidizing

agent such zg a nitrite, chlorate, permangonate etce on a support

such os ootive carbon silica gol ctce. at o temporature of about 80°C,

Krupp '
K147143 IVo/12g Filed 5 July 1937.

Roactor for the Fischer-Tropsch process in which the cross
section of tho catalyst bed dcercases from inlct to outlot accord-
ing to thc contraction in volume of the rcacth ng goscss

Lrupp
F126919 ITo/12g Filcd 20 Doce 1937

Garrying out fischer-Tropsch synthosis (or othcr reactions
vith large hoat offccts)in a plurality of stages and introducing
botwoon stupes sufficicnt cold charge Jas to hold the desircd tem-
serature in the subscquent STagCe
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