I. Catalvsts

- By Patents - Tt Tl

Us 1,876,009

US 1,890,434
. U8 1,931,549

a’ Catalysts: General -
m. I.G. .
!nmbor O.z. Date Patents
3066 2/14/25 Pr 616,237 Pressure hydrogenation of coal in
. Brit 247,582  presence of nltrogen compounds
Brit 272,829 (ammonia, emmonium sulfide, nitride,
US 1,876,009 . as catalysts).
s 1.890,4;54
US 1,931,549
Us 2,006,192
Us 1,931,550
US 1,983,234
US 1,996,009
U8 2,006,996
Us 1,994,075
3067 2/14/256 Germ 608,466  Pressure hydrogenation of coal in
Fr 616,237 ‘presence of nolybdemm, and its compounds
Brit 247,583 as catalysts.
Brit 272,830
3068 2/14/25 Germ 633,185 Pressure hydrogenation of coal in presence -
Pr 616,237 of sulfur compounds, sulfides, sulfates,
Brit 247,584 sulfites, or sulfur + metal or oxide
Brit 272,831 as cataJ.ysts.
Us 1,923,576 -
3072 2/16/25 Germ 619,739 Pressure hydrogenation of tar, in
: Fr 616,237 presence of sulfur compounds as catalysis.
~ Brit 247,585 ’ ’ -
Brit 272,832
_ US 1,923,576
3073 2/16/25 Germ 609,538 Pressure hydrogenation of tar in
8588 ' “¥r 616,237 presence of molybdemm and ita compoungds
' Brit 247,586 as catalysts.
Brit 272,833
US 1,890,436 -
3074 2/16/26 Fr' 616,232 Pressure hydrogenation of tar in
: " Brit 247,587 presence of nitrozen compou.nds al :
. Brit 222,834 - ca.talynts. e
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Serial :
Number 0.Z, Date Patents

US_ 2,005,192
Us 1,931,550
Us 1,983,234
US 1,996,009
Us 2,006,996
US 1,994,075

b

3120 3/19/25 Germ 664,563  Pressure hydrogenation of mineral
b 616,237 0ils in presence_of sulfur compounds,
Rrit 249,493 in particular metal eulfides as
Rrit 273,228 catalysts.
US 1,923,576

12 3/19/25 Germ 643,141 - Pressure hydrogenation of mineral
Ir 616,237 oils in presence of molybdemm and
Brit 249,501 its compounds as catalysts.
Brit 274,401
US 1,890,436

3154 4/15/25 Fr 616,237  Pressure hydrogenation mineral
. Brit 260,948 -oils in presence of nitrogen—-contain- .
Brit 222,835  ing or ammonia forming catalysts. ‘
Us 1,876,009 ‘ ’
Us 1,890,434
Us 1,931,549
Us 2,005,192
~ US 1,931,550
.Us 1,983,234
~Us 1,996,009
Us 2,006,996
US 1,994,075 .
L ) -.
" 3166 4/25/25 Germ 657,703  Pressure hydrogenation of coal,
. 8863 T P 616,237 tars, mineral oils in presence of
' . Brit 251,264  tungsten and chromium and their
US 1,876,009  compounds as'Catalysts.
US 1,890,434 .
Us 1,931,549
US> 2,005,192 .
Us 1,931,560 -
US 1,983,238 °
. US 1,996,009
—US—2,006,996
' U8 1,994,075
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Ser:lal v e T
Number 0.2, Date: Patemt- = . SR
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Jzﬁﬁ__ﬁm&i_ﬁzuuﬂl.ﬂ&_lzmrumenaﬂon of coals,
o Fr 32,139 “ters, mineral oils in presence .of -

Fr. 616,237 methanol-foming catalysts. . ..

Brit 257, 256

Us 1,876,009 -

Us ,890,434‘

. Us 1,931,549

us 2,005,192

Us 1,931,550 ~

Us 1,983,234

Us 1,996,009

US 2,006,996

Us 1,994,075

3283 9/10/25 Germ 577,835 Pressure hydrogenation in presence
 Fr . 32,139 of Ag, Cu, Cd, Pb, Bi, Sn, in free
Fr 616,237 or combined form, or of difficult
Brit 258,272 -to- reduce metel oxides (except
Brit 285,923 alkalies, alkaline earths, but including'
Brit 286,678 1lithium),"in particular of the IV
~ Brit 286,679 group, carbonates of Mg, Li, borie
Brit 286,680 -acid, alumina or rare earths. Oxides
_Brit 286,681 or carbonates,of Zn, U, Mn, or V,
US 1,876,009 possibly with metals of the VIII
. US .1,890,434 . group, e.g. Fe. .
Us 1,931,549
US 2,005,192
Us 1,931,550
C U8 ;933 234
- Us 1,996,009
Us 2,006 996
Us ,994,0’75

3638 6/29/26 Germ 626,171 Pressu:re hydrogenation of coals,
v Fr 634,822 tars, mineral oils, with the use “
Brit 273,712 of splitting catelysts in the
US 1,922,542 beginning, then hydrogenating
: ' * acting catalysts. '

378 7/24/2% Fr 638,109 ° Catalytic’ pressure hydrogenatisn
. - ' Brit - 274,904 with violent motion of catalysts:
‘Us . 15845,058 i ' B

3699 8/1/26 Fr 33,972 Pressure hydrogenation of coals,
7 © " Fr 616,237 tars, mineral oils in'presence of
~: 'Brit 275,663 - the elements and- compounds of the
Brit 293,719 IV - VIII group (Mo)\ tc;gether with.



The I.G. -
Se 181 . , . I
mber 0.%. Date Patent : .

v

3699 8/1/26 Brit 293,720 the elements of the II - VII

BFit 295,947 group or-Cuor Ar-or-thetr———"

Brit 295,948 compounds. The elements of the

Brit 295,949 IV - VII groups are used generally
in smaller amounts. :

3700 8/1/26 Germ 677;104 Pressure hydrogenation in presence
8836 : . 'Fr . 33,972 . of carbides, activated charcoal or

Fr 616,237 non-metals, such as boron, silicon,
Brit 275,664 phosphorus, arsenic, selenium,
Brit 299,020 tellurium or halogens, free or in.
Brit 299,021 -combined form, if necessa.ry with the
US 1,938,542 elements of thé TI - VIII group,

: _in particular of the VI group.

k7401 NN 8/9/26 Fr 33,972 Pressure hydrogenation in presence
Fr 616,237 of noble metals, or lead, or tin
Brit 275,670 wupon carriers such as Mg0 or Cry05.
Brit- 295,587 as catalysts.
US 1,845,439

M2 . 8/11/26 Fr 33,972 Mg, Cu, Zn, Cd, as metals or 4n
Fr 616,237 _combinatlon, as additions to pressure
" Brit 276,001 hydrogenation catalysts.
Brit 300,703 .
US . 1,845,555

4025 ' 3/3/27 Fr 650,537 Catelyst preparations of high
: Brit 286,284 mechanical stremgth obtained by
Us 1,776 875 ~the addition of water soluble
o ma.gnesium salts.

4096 ~© 3/31/27 Germ 58,626 Pressure hydrogenation of coals,

~ Fr 651,891 tars, mineral oils in presence.of
Brit ' 307,946 oxides.of metals of the III - VII
US 1,844,998 group, precipitated upon metals as

catalysts. ‘
4276 . 7/30/27 Germ 489,279 . Pretréatment of catalysts with
. . Brit 311,251 non-reducing gases. L
\ 4517 1/6/28 Germ 595,234 Catalyst composition of high mechanical

. 650,237 strengtirobtained-by-the-edditlonof —
Brit "326,580 . metals of the II, III or VIII groups.
us 1 5946, 108" :

S 1,946,109
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5102 9/24/28 Fr 685,564 Pressure hydrdgenat_ion catalysts
10380. —Brit_ 331,558 al
US 1,922,499 two of which belong to groupe" »
s 1 ,9‘37 ,588  higher than the Iv.. v
5535 4/18/29 Fr 693,054 Complex metallo—organic' compound.q
‘Brit 337,046 as catalysts.
Us 1, 876 270 L .
5851 ' 8/31/29 Germ 670,717 Preparation of metal sulfides from
Fr 38,949 metals or oxides with volatile
Fr 616,237 sulfur compounds+ hydrogen.
" Brit’ 348,690 g '
Us 1,955,829
6388 4/25/30 Fr 715,896 Pressure hydrogengtion in presence
1570 “Brit 364,586 of metals of “group or the
' VIII group, obtained from their
carbonyl . compounds, or from oxides
’ or sulfides of these metals.
>
6442 5/19/30 Fr . 716,239 Metal oxides obtained from metal
P . carbonyls used as catalysts.
6537 6/30/30 Fr 717,301 -Pressure hydrogenation in presence
Brit 364,655 of iron activated by CO, or Ni.
Us 1,9%,008 , !
6633 -8/19/30 Germ 556,797 0il soluble molybdenum compounds,
6636 8/20/30 Fr- 718,345 obtained by.heating molybdenum =
o Brit 364,785 - chloride with high molecular. weight
US 2,091,831 acids or phenols dissolved in oils,
B - used as catalysts for the pressure .
hydrogenation’
6792 10/31/30 Gern 692,813 - Molybdenum 'a.nd/or' tungsten-containing
: Fr 725,070 . catalysts in the form of their tomplex
Brit 371,833 -compounds, to be used as catalysts
. Us 2,002,997 for the pressure hydrogenation.
_ ©. U8 2,058,789
- 6868 ‘12/17/30 Germ 612,911 Production of molybdenﬁ_m, tungsten,

and vanadium from ores by treatment

 Brit. 374,250
US 1;911;505

with chlorine or hydrogen chloride

~in mixbures of carbonaceous materials »

in equipment of alloy steel..



S - BT TR
!l‘ho I G, Lo
Serial S : '
Bumber 0.Z, = Date  Patents
6935. 1/20/31 Germ 685,871  Metal sulfides obtained by the..
10,870 - ¥r 728,913  decomposition of sulfo salts, or
: I 794,936  from metal sulfides ol other sou.rcu.
Brit 379,335 retreated with sulfur compounds,
Us 2,038,599 uged as catalysts for pressure hydro-
Us 2,038,269 genation
Us 2,122,382
P U8 2,127,383 e
LY S ~ .
7017 3/26/51 ¥r 228,913  Metal sulfides obtained by treating
. Pr 728,936 metals or compounds with gulfur or
‘ Brit 379,335 .volatile sulfur compounds under
Us 2,038,599 pressure to be used as c}gm;ts
Us 2,039,259  for proasure' hydrogenation
U8 2,127,382 o
Us 2,127,383 .
7061 4/18/31 Germ 589,968  The use of such tungsten, molybdemum,
- I 735,295 or vanadium compounds as catalysts,
© Brit 389,573  which'are pseudomorphic with other
compounds of tliese metals.
7110 . 8/7/26 Germ 663,374  Pressure hydrogenation in presence
' P of silicon, silicide, silica or
’ other nitrogen-free silicon compounds,
- . N . . _ ‘
7145 7/11/31 ¥r. 738,349  Treating catalysts prio:io‘ their
' use for a longer time at increasing
or step-wise increasing temperature
. with lvdrogen or carbon—containing
gases OT vapors. _
7173 7/29/31 Germ 648,130  Addition of finely divided catalysts
8425 5/20/32 Br 740,493  only after the preheating of the
' Brit 381,367 rav materials to be hydrogenated..
7174 8/1/31 Gem 570,951  Mixing or saturating coal with
Pr. 738,995  catalysts, ‘adding catalysts to the
"~ oil, then mixing the coal and the
01l and. pressure hydrogenating.
7233 - 9/3/31  Germ 577,628  Heating under pressure to sintering
. T 740,445 .of fusion of volatile molybdemm and -
~US 1,998, 626 . tungsten compounds docomposa‘blo

nnd.or heat. .
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732 11/6/31 Gem £26,462
Brit 361,367
7493 . 3/9/32 Germ 699,656
10,917 *r 750, 296
10,918 - Us 2,191,166
10,919 ,
7570 ~ Germ 579,565
7682 8/26/32 Germ 633,825
Tr 763,220
. Brit . 400,844 .
U8 2,054,776
7728 . 10/14/32 Germ 651,473
. P, 762,324
Brit 402,938
7732 10/18/32 Germ 603,763
. ' . w44,183
r 750, 296
. - Brit 409,824 .
» ’ » .
7841 1/17/33 ¥r vd4, 441
r 762,334
Brit . 417,627
U8 2,100,352
8190 12/9/33 I 782,388
8233 . 1/11)34. Gern - 693,985
o Br 45,949
r 928,913
Fr 794,936
Brit 434,141
- us 2,159 51
8248  1/23/34 Gem zoe.ezs

The addition of finely divided

of thb'cbnatitnenps. ‘
Oxygzen acids of sulfur and nitrogen,
also carboxy acldg and sulfo acids -
with metallic compounds as catalysts

See O.Z. 6388

Suspension of catalysts 1n an
asphalt-free oll, mlseible with

the materials. to be hydrogena.ted

and; natflocculating the agphalts.

‘Treating the catalysts carrier with
_hydrogen at elevated temperatures -
" under pressure before the addition .

of the catalyst sn'bstancoa.

Acidifying tho ea’calyst cafrier
in presence of a wetting agent

‘before the deposition of the

catalyst m‘bstnnces.

3 !reating the catalystacarrier

at temperatures above 500°C with
other gases thanlw.mgen under .
pressure before . depositing the
catalytic substance.

Carbon-containing -catalyst carﬂoi-e,

wholly or partially free from ash
conetitu.ents. )
Uso of metal lulfidos as ca.f*alysta i
prepared by conversion of silfo
salts with metal" componnds in

water solution or in the presenco
of orga.nic solventn. -

' luz:lng of ﬁnoly 'divided catalytic
- materials with liquids, d.r:lving

off the 11qu.fds. grinding the’ mass,



ldding solids, and compressing.
into shapes (preparation of the
oatalyats 3510)

8306

s
8456

a%
8490
8526

8554 .

8588 .
803

| 9/25_/34 r

Gern

7/11/34 Fr
Brit

7/21/34 Fr

Brit.

8/2/3 Géra
) g o

Brit

8/30/3 Gera
: M

‘Brit

Brit

See 0.2. 3073
10/26/34 Gern .

N : 5
Br:lt

‘647,858 Obtaining readily filterablo aluming

785,459 by interaction of ammonium carbonate
upon solid water soluble aluminum
_ salts In the presence .of mll amounts
" of water. _

Prepara.tion of alumina‘by eonversion
of alumina salts with M3, eliminating
the liquid constituents,” careful
drying, uashing, dry:l.ng and caleining,

6600’74 Soo 0.2. 71'73 ‘

793,436 lolybdemn and tungsten. catalyato

442,573  eulfurised with the addition of LY
with volatile sulfur compounds,
eonveniently under pressure.

793,108 .-Saturating coal with water solution
457,198 - of halogen compounds™of nickel or
of any soluble compounds of iron
or cobalt, then pressure hydrogenating,
possible with the addition of allmlies.

695,210 Pregsure hydrogenation of middle
793,227 oils or of high-boiling hydrocarbons
455,453 in presence of strongly hydrogenating
- catalysts (sulfides) and small
amounts of basic acting materials.

664,385 Germanium or its conpotmds together -
794,437 with gulfur or-its compounds used
446,114 aa oatalysts.

806,743 I.oad aalts of organic acida exoept

458,856 lead oleate used as catalysts. .
See 0.Z. 3073
695,270 Pressure hydrogenat:lon :I.n presenoo

796, of catal ain
454,391 . do-hydrogenation of solid carbon~ -

us 2,127,577_ containing materials below 300°C,:

LN vith graphitic actda. -
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8620 11/1 34 Gernm 695,271 Pressure hydrogenation of coal
‘ Fr 797,911  with the addition before tho '
sulfur compounds or of liquid
- sulfur or solutions of sulfur
or of metal or oxygen-free sulfur
compounds of non nold. - cha.ra.cter-
8621 11/10/34 Germ 695, 2'72 Pressure lv_drogenation of coalg
' Fr 797,911 by treating before the reaction
Brit 459,268 - -with sulfur vepore or with volatile
oxygen~free sulfur compounds or
with oxygen-containing organic sulfur
\ corpounds in volatile form.
8711 1/12/35 #r 793,108  Pressure hydrogenation of coal with
, . finely divided metallic iron +
alk&lieﬂo -
8836 Germ 650,087  See O. Z. 3700
8863 Germ 669,015 See 0, Z. 3166
: i B B - 8 . . : .
8962 7/20/3 Pr 47,611  Pressure.hydrogenation of coal with
Pr 793,108 .- precipitated iron oxide and
- .conveniently with alkaline roa.cting
] substances:
o o ’ .
8964 7/23/35 Germ 695,211 Coal saturated with a sulfuric acid
, , ¥r_ 808,398 = solution of crude suilfide molybdemum
Brit 467,117 ore, or nolybdenum sulfide, propared
by the working-up of the residue of
‘ ) earlier dperations of coal hydrogenation,
9109 11/21/35 Germ 694,293  Calcium sulfate or aluminate used as
10,560 . Fr 812,218 a catalyst in the prossure bydrorenation
R : of 00810
9110 11/21/35 Gern 707 531 Pressure. lvdmgenation nsing gwelled
: Pr 814,334 fuller's ea.rth a8 & cata:lyst or a
Brit 466,609 carrior. T
. U8 2,170,976 :
9124 11/28/35 r 813, 460 !raating tin‘conta:!.ning materials
9278 , Bri’b 466,284  with tars, mineral oils, or coal

lvdrogenation prodncts at elmted



The 1.

Serial

...... e ~Ta)

vt-pemture and pressure hydro-

.. gonating the oils containing tin

The dlgsolved BALE:

Pressure hydrogenation of coal to
~heavy oil in the presence of organic
sine or tin compounds or of sinc or

. tin ammonium chlorides. S

Zins compounds of low molecular.

woight mono-basio ecarboxylic acid,

1f pecessary with halogems, to be used
aa catalysts in the pressure hydrogenation.

High boiling pressure hydrogenation
products or residues are used after
addition of halogen-free ammonium
or alkaii salts for pasting oil fer
frosh coal. 3 :

Coking product of the presuni‘e'
extraoct as a catalyst or & carrier.

Only the coarser particles of the

' eatalysts are removed from the

reastion products obtained in the -
- peturn of the catalysts; these
products replaced by fresh catalysts.

The use of catalysts of strean-lined
ghape. : :

See 0.Z, 5102 o
Addition of sulrur from time to .

time in presence of heavy metal - .
m.fidoa to. tho‘_prgasnre hydrogemtion‘.

See 0.2, 69‘35

9124 ..
9278 L
9179 1/4/% Germ 695.493 ‘
) Fr 809,403
| | ~
/ : o
9% 2/1/% Germ 698,006
. Fr 816,955
9278 “Germ 703,83 ~ Sse 0.%. 9124
9299 3/19/3% Germ 698,968
Fr 818,742
933 4/16/3% Germ 695,274
‘ _ h' 820,633
o156 1/16/3T Fr 834,541
| Brit 493,947
0 8/5/3 P 841,029
10380 " Germ 678,622
10391 12/11/77 Gera TL1,470
10560 - ., (Gem 695,276 See 0.2. é109
—10870- ' Germ_686,456
10917 Gern 717,189 ) :

~20919

Gorn 677,462 )
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11338 2/3/39 Germ 740,309 -Catalysts prspared by long .
, T Fe 888,605 treating of fuller's earth,
- active sllica or alumina with
. metal salt ‘solutions at

elevated temperatures, Drying
and heating aborve 450%C.

11348 2/8/39 - Fr 888,246 Catalysts consisting of fuller's
. , earth .saturated with solutions

of salts of metals of the II to’

VIII groups and then washed out.

1658  7/13/39—Germ 736,093 Solutions of molybdemum or
Fr 890,187 tungstem sulfide or oxide in
nitrogen-containing cyclic
hydrocarbons saturated with .
= hydrogen and treated with hydrogen
sulfide. The precipitated ecmpounds
are added to sulfides and used\as
* oatalysts in the pressure hydro—
genation. :

11729 8/14/39 Preparation of h:lghl: active
catalysts by shaping finely
ground- coal with viscous or solid
fusible carbon-containing substances -
and heating sufficiently high

finely pored catalysts to obtain
great mechanical stremgth after
complete or partial elimination of
gas or tar-forming constituents;
activated with vapars or gases at
high temperatnres.

L S
11869 11/18/39 Gem 73,409 The amounts by volume of the
889,107 catalysts. passing through the
reaction space 1s at least four
. times as large as the amounts
by volume of the raw materials
passing in the same time.

12632 . 3/11/ | " Pressure hydrogemation catalysts
S : ' 'consisﬁ.ng of 0r203 + 0.5 - 20$

BCOSS8YS

eonpmmde of 14, Ig, zm, Zr, Ge, or
the rare earths.
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e . o
1677 - 3[27/41 ' Active alumina with small amounts

of-silica-or—silicate-as-a-catalyst
carrier for _pressure lvdrogenating )
catalysts., - -

' » [} .
12678 3lomja Alunina satu.ra.ted with momaemn
. compounds and very slowly heated
“to above 300°C to be used as pressure
bydrogenation catalyatn. o ‘

-

Preparation ‘of active alumina by
the precipitation of alumimm
hydroxide from a solution of alumimm
N ‘ salt at temperatuzes above 80°C

' and a pH 'oetween 7 and 10.

. o »
12694 4/4/41 Germ 752,827

12807 5/30/41 Fuller!s earth ér a.rtiﬁcial_ silicates,
the acidity of which is reduced by
the addition of oxides of Mg, 2n,

- Be, or the rare earths to Be used
v . a8 catalysts in the pressure hydro-
: - genation of heavy gasoline or middle
oils. -
12916 7/26/41 Preparation of active alumina by

. : precipitation at above 80°C and &
DE between 7 and 10 from alumimom

" sulfate or sulfite, and after

¢ streatnent with NHs at raised

" temperatures, - '

12986 9/13/41 * Cre0s + 60 ~ 140% 62 tungsten compounds
‘ e %o be used as catalysts in the
pressure lwdrogena.tion.

13043 - 10/15/4 Preparation of solid shaped catalysts
: from finely ground materials by
. grinding part of these materials to
colloidal fineness, mixing them
. moist with other less finely ground
materials, shaping the mixtu.re and
. heating.

14062  3/12/43 . Catalysts for the’ preasuro ‘
- . _ hydrogenation consisting of natural
or artificial- silicates which contain
) active sil:l.ca. -



The I. G,

Proparation of active alunina.

"oy by the: precipitation of AL(OH)s A

- from solutions of aluminum

14986 10/20/ 44

Serial ‘ :

Famber: 0. z Da.ti Patent -
14110 3/29743 S
14810 6/18/44

b) Catalysts: Halogens and Acids

» L]
3700 8/7/26
8837 :

. 8838

8839

w P
7384 12/28/31
8103 . S
8530

4 o ' e
7297 1/7/32

» .
7398 1/2/32.

: o
Germ 677,104

B 733,972

r ' 616,237
Brit 275,664
Brit -299,020

mm;m—mm—of-dm&w
1n the presence of water soluble
compounda of divalent metals.
Drying ,shaping and heating to

300 - soo°c. _

- Splitting dehydrogenation or
: eyclization with hydrogen under
pressure using catalysts of :
different grain size, with the -
starting materials coming'in
contact first with the coarsest,.

. than with the finest catalyst
_grains, .

Heating of -active alum:lna w:lth
~ carbon monoxide o, 300 - 600°C,
. preferably at increas_ed pressures,

Pressure hyirogenation in the
presence of halogens, lwdrogen
halides or metal halides,

o s,

Brit 299,021
Us 1,938,542

Germ ’3’22,405 ,
"Pr - 746,496

Brit -406,006

"Brit 407,034

US 2,118,940

L . & '
- Germ 204,564 .

Fr 748,442

Brit 409,312 °

Germ 646,405

Fr 747,459
Brit 403,481 °

Brit 405,736

© Brit 406,963

The use of halogen compounds,
8.2, organic chlorine compounds,
containing solid noxN;netals ‘
«~ (P,8,5e,%e,51) as catalysts in
the pressure hydrogenation.

ﬁblﬁdrdgenatiéq with halogens
- prvhalides,as catalysts,

Pressnre tvdrogenation in the ,
. 1iquid phase in the presence of .
_halides of Ag, Cu, Cd, M, Sn,

¥, Mo, ¥, Mn, Ni, or Co.
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Serial . ‘
Jumber 0.2, Date Patent
L] . - -
7398 Us 2,028,348 )
us 2,098,400 -
] _ Us 2,087,608 ,
o e e
7400 1/7/32 Germ 642,741 Pressuro hydrogenation An the
) b2 747,459  vapor phase with the catalysts -
‘Brit 403,481 nentioned under O. Z. 7398,
Brit 405,736 :
Brit 406,962
.Us 2,028 348
Us 2,098,400
Us 2,087,608
’ »
8103 : Germ 678,808 - Bew 0. ZQ 7384
.
8136 11/10/33 ¥r 780,826  Pressure hydrogenation 1n the
Bt 431,619 presence of acld substances - -
Us 2,068,868 corroding the walls-of the con- .
’ tainers, - and with the addition -
, of arsenic compourds, cyanides
c of heayy or alkaline earth metals
_ i or.of organic nitrogen basés.,
o
8162 11/21/33 Germ 680,327  Neutralization of the basic
r 781,578 = constituents of coal. Hydrogenating
Brit 432,489 . the coal under pressure after the
‘ v addition of acid reacting substances.
8170 - 11/24/33 Germ 695,209  Pressure hydrogenation in presence -
10864 *r 779,872 of metal halides together with .
Brit 438,084  halogen.or hydrogen halide {tin-
halide, -tin ammonium chlorids).
8231 © 1/10/34 Germ 209,940  Pressure hydrogenation in the
: Pr 785,245 - presence of solld carbonaceous
Brit 439,265 adsorbents, pretreated with  _ _
. halogen or hydrogen halides. Pressurs
... hydrogenation of coal pretreatad ‘with
- - ,halogen. .
8303 '3/10/34 Germ §96,082 - Prossure hydrogenation in the .
10818 Fr 786,937  presence of finely dispersed metals v
10820' . Brit 442,440 = with the addition of halogen, hydrogen

10822 - —18. 2,100,354 ‘halidos—or—hslogen compounds. -
e : oo o ‘Halogen or hydrogen halide is split
= Ooff during the reaction.
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Serial , v
Humber 0.2, _5.__.'“ Patent
8331 3/71/34 Germ 699,492
-20819—— 3 ‘
10821 Brit 442,440
10823, Us. 2,100,364
= , y
8357 A/ /24 Germ §39,842
r 787,62
8447 ' 7/7/34 Germ -669,660
‘ r 791,699
Brit 243,133
» » .00
8487 7/31/34 Germ 677,206
: Fr 793,464
Brit 457,21
R .
8530 . Gern 678,808
8534 9/4/34 Germ 695,269
~ Fr 795,349
Rrit 450,473
US 2,119,647
. : o L ap
8535 9/11/34 Germ 646,472
' TP 794,437
' Brit 446,114
’ M °
8553 . 9fz5/34 P 793,799
8555 9/25/34 Germ 692,631
Tr. 795,375
Brit 447,210
8695 12/29/34 Germ 659,925
' ‘ - ¥r 800,971
Fr 800,972
Brit 452,158
. Brit

- -.15._,‘., Ty

* Use of less than 2f of hydregen

to 0. Z. 8303

Preventing the decomposition of
non-metal compounds before they
come in contact with the feed,

these compounds being adﬂed daring

~ or-after preheating,

The reaction products containing

‘acid materials in the gas or vapor

state are 'brwght in contact with
the liquid raw materials’ containing

~ alkaline substances.

Lead or lead compounds with halogen

or hydrogen halides used as catalysts,

. .
See 0. 2. 7384

The use of manganese or. netals of

- the iron group or their compounds

as catalysts together with alkaline
acting materials and halogen or
compounds eplitting off halogen,

Gernaniwm and its compounds + ‘
halogen or hydrogen halide and/or

alkaline substances used as catalysts,

Lead or its compounds and acid
rea.cting substances used as cataJ,vsts.

A_ Pressure hydrogena.tion in presence

of halogens and with the addition of
halogen combining materials towards
‘the end of the reaction -

Pressure lwdrogena’cion with cata.lysts

or catalyst carriers (fullér's earth
pretreated with fluorine or hydrogen
ﬂmﬁdeo



o I

The L. G,
Serial . . T T
Fumber 0,2, Date Patent” .o
8695 U8 2,164,527
N s 2,194,186 - -
- L L L
8837 Germ 650,088 See 0, 2, 3700
» . . »
8838 Germ 671,183  See 0, Z. 3700
8839 Germ 654,024 See 0, Z. 3700
9174 12/24/35 Germ 695,992 Pressure hydrogenation in presence
¥ 807,929 of halogen, hydrogen halide or non-
netallic halogen compoundn rand
metals (¥e, Zn, 8n) in such limited
amounts that no lumping together will
» v take place in the reaction vessel.
9212 1/30/36 Germ 695,994  Pressure hyd'rog‘.e‘n‘at’ion in presenc;.
of lead formate or acetate + halogen
or hydrogen halide,
9228 2/6/3 ¥r 816,885  Asphaltic substances in presence
Brit 469,158 of halogen, hydrogen halide or non-.
Us 2,177,376 metal halides lvdrogenated undpr
‘ pressure, ’
10020 6/3/37 Germ 704,231 Washing out ha.logon or halogen
: . compounds from the reaction prodncts -
- of the reaction vessel and catchpot
with halogen-combining materials ’
in a vessel provided with insets..
o .
10541 2/14/38 Germ 763,555 Dolvd.rogenation with halogen in
' : presence of catalysts or with
fil];ing materials,
] - . .
10750 2/15/37 Germ 699,824, Pressure hydroganating of pr:lma.ry .
Co ) - " bitumen using as catalysts halogen
. o "> compounds of the heayy metals
_ dissolved 1n phenols, -
10818 Gern 695,996  See O, Z. 8303
10819 " Germ 699,424  Sée 0, Z. 857 \-
. ’ . ““ ’ . .o °
10820 695,277 ~Os
10821 . Germ 699,609  See 0. Z. 8331



The I. G.

Serial
Nomber O, Z. - Date Patent -
10822 Germ 696,809 - See 0. Ze 8303 -
»
10823 - Germ 701,613  See O, Z. B3l
10864 . . Germ 697,949  See 0. Z. 3170
110;0 Us 2,041,858 Pressure hydrogenation ‘with naecent
hydrogen, generated during the
reaction from iron and water, in
the presence of chlorides of
magnesium 1ron, chromium, d:el
manganese. ‘
14519 1/10/44 Improvement of knock-rating
i - -properties of gasolines by. isomerizing
pressure hydrogenation of middle
" oi1 and heavy gasoline in the
liquid phsase with metal halides ~ -
including B¥s + activated charcoal
or ‘active slumina + hydrogen halide
+ hydrogen and/or Jvdroca.rbon
-containing £a808, .
6/19/44 Preparation of strongly branched

14808

c) Catal sts' Iron.. gten

- 9136

9676~ -

f: 9898

12/5/35 Brit 448,650 |

11/30[36 Brit 448,651 |

us 2. 227,672

——— F

- e . v B
- 4(3[37 US 2,227,672

paraffinic hydrocarbons from

-naphthenic hydroea.rbons by

troatment.with hydrogen and hydrogon
halide at 50 - 100°C under a

. pressure of 30 - 200 atm in the .

presence of alumimm -chloride.

Bednction of phenols, dehydrogenation
and demethylation with. weakly
hydrogenating gulfides together with |
a smaller amount of stronger
lvdrOgenating sulfid.es as ca.talysts.

Pregsuite hydrOgenation using
sulfides of moderate hydrogenating
action with somewhat smaller
amounts of stronger lwdrogenating
sulﬁdes. . . ‘

Pressure hydrogenation 1n the

- presence of veak]y lwdrogenating



gortal . . S

‘ ?"b'or Os_%Z: Date Patert » -
898 . RO motal sulﬁ.du with a nmal.lor
: ‘ amount of stronger Wdrogenating

: . metal oxldoa.

9920  4/14/37 Germ 696,36t Pressure hydrogenation of asphaltis
o U8 2,227,672 materials with a catalyst described
| " 1n 0. Z. 9676.

9982 2/24/37 U8 2,227,672 Presmure lwdrogenation with weally
v . . ~ | hydrogenating sulfides with smaller
amounts of stronger bydmgenating
sulfides as catalysts.
' 9983 - 3/12/37 US 2,227,672 Splitt.:lng‘ pressure hydrogenation
' ~ in the presence of sulfide mixtures
upon a carrier. Pretreatment
or .after treatment with sulfide
‘mixture withont a. ca.rrier.

) ¥ . I L L
10125 7/26/37  US 2,227,672 - Bofin:lng pressure hvdrogenation
. ‘ o with sulfide mixtures, . 3
» - & . - -
10161 8/12/37 US 2,227,672 Preparation of sulfide mixtures
' .- . by conversion of mixtures of the
correagonding_»metal compounds,

10162 8/12/37 US . 2,227,672 Saturating a weakly hydrogenating
- , " gsulfide-with a solution of a
stronger hydrogenating metal
N compound.
. “ » w . .
10256 - 2/12/37 " US 2,227,672 Production of aromatic hydrocarbons
' R . - uslng selective solvents from raw .
materials produced by thermal
" treatment with sulfide mixtures.

10907 - 7/16/38 Germ 716 959 Heating smmonium sulfo salts of -
Us 2,238, 851 the metals of the VI group with~
- 'salts of metals of the iron groups
to above. 300°C until the evolution -
h of NHs bocomes weaker. The use
of sulﬁde mixtu;'es as- catalyata.

12)29 R 8/10/38 c ’Diisobutyleno lvdrogena.tion in
oo t Tes
‘of ‘nickel and tungsten.




‘ Whe I, [ A

Serial s -

Bamber 0 v o tont.,
13)88 . 4fs Gsm 766 150

S S

Md.ttion ‘of moninn mlﬁds .
to. aqu.eons-nlutions of irom
-salts, : wash:lng the- procipitato.

-

12089

12129 ' 5/3/40

1

d)»’ talyste: otic Siljcates
7573, - BB Gem 617,693

)

. ‘0
10157

e e _Fr . B4l,B98
Brit 504,614

4/5/40 Gem 725,604

8/9/37 Germ ‘239.510 |

-or-making. the ammonium salts .
harmlsss by the addition of
oxides or bydroxides of po]yvalent
.metals which forn salts. sta‘blo

up to-at least 500°C with the
acid rosidnss of the ammonium
‘salts, mixing the precipitata with.
‘ammonium sulfo salts which contain
‘metals of the VI group in ths
acid radical. Heating the mixture
to temperatures over 300°C and

shaping ths catalysts. ‘

lhtal sulfides prepared W hea.ting
over 300°C-the mixtures prepared
in the dry ‘wey of ammonium sulfo:
salts containing metals of the i
group in the acid radical and of
finely 'divided metals prepared
from carbonyls of tho metals of
ths 1ron group: - :

Production of anti-k:nock gasolines
from hydrocarbon mixtures with
high naphthene contents-by dehydro-
- genation with nickel-tungsten
sulfide catalysts. Preparation

of the hydrogen-rich fractions - .
-with selective solvents and ’
mmatization of ‘these. fractions.

Preparation of catalytical]y active
masses by mixing of colloidal '~
‘carriers in the form of gels with -
catal;rtically active inorganic = .
-substances using vigorous mechanical .
treatment to the ‘production of a
honogenesis ma.ss. :

Catalysts fron ssvsral substancu

" obtained by mixhg of gel-like =
-materials. ‘with a:salt of metals

4n %I;e Presence of- ths precipita.tin'g‘
agent. o



The I. G.
: sarial

ll'unbgr o, L

10167

12967

p
8/13/87

Pgtgt S
Fr 841,898

Bfit - 504,614

‘Prcparation of catalysts :fron :

. several substancis for thn splittins
_preamro bydrogonation by mixing

. L)
10578

10579
10760%

10915

11056
12390

) KL
11077

z/a's/sé‘

'2/28/38

E 5}9(355

;/aglzs

s 9/28/38

'10/111/:.58‘

Germ 745,634
Fr 841,898
Brit 504,614 .

‘Germ 711,316
Fr 841,898

Brit 504,614

P 841,898

 Brit 504,614

Pr 841,898
Brit 504,614

Gern 730,201

e @
Germ 711,317
r 841,898

’ Br:lt 504 614

‘_ -golution of metal salt, followed

by heating..

-'ca.talysts consis‘bing of aevoral

. substances obtained by mixing of

gel-like materials -with a -solution
of magnesium salt followed by a
simnlta.neous precipitation.' a

~ Catalysts obtained 'by precipitation

‘of a solution of water glass,
preferably previously acidified,
using metal salt solution, if- -

- necessary a complete or. pa.rtial

leaching out of the metals.

Ilizing of so],utions of a gel forming
material with metal salt -solutions .
without causing any precipitation.

. Subsequent addition of a precipitating.

agent. Leaching with acids the - .
'met_gls from the catalysts.

Complete or partisl lesching of

metals from catalysts composed of

" geveral substanceb ('O.Z.'10157).

Catalysts prepared by mixing a

moist gel, or a solution of a gel
forming material with water solutions .
of metal salts and a precipitating
agent. Drying the mass, Heating -

to 250 to 800°C and adding metal -‘ 
sulfides. -The addition of metal
salfides can be omitted ih. pressure -

" hydrogenation under 350 - 800 atm,

" Oatalysts prepared by mixing of

solutions of:gel-forming m‘bsta.nces'

" with solutions o metal salts, '
- .gelled by hea.ting.
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R

Preparation of catalysts by the
introduction of a solution of a
gel-forming substance into a

fhe IG."
Serial . o
Date JFatemt -

1078~ 10/11/38 Fr . 841,898
Brit 504,614

11079 10/11/38 Germ T41,A%
“Fr 841,898
Brit 504,614

11081 10/11/38 Fr 841,89

1226

11252

19 5/11/38

167 - 12/1/3% Gorm 764,247

1M194  12/9/38 Germ 742,065

11196 12/10/38 Germ 764,405

: r- 893,035

solution of & me T
guch conditions that gels are

' {mmediately formed"upon contact.
Catalysts prepared by mixing of a solution

of a gel-forming substance with a
golution of metal salts under such
cenditions that an excess of acid
be present in the mixture and gel
would only form after a longer
standing. Leaching out of the
metals from the finished mass.

Catalysts consisting of 5102 and
one or more metal-compounds produced
from a silica gel-forming sol at:
the pil between 3 and\'h "

Catalysts prepared by mixing of a
silica sol or water-containing

"silica gel with magnesium compounds

4+ a precipitating agent. Drying

of the mass and addition of compounds
of metale of the V or VI group and
heating to high temperatures.

Catalysts with the total active

pore volume consisting between 60

- and 85% of pores with a diameter
‘between 0.and 2 M M.

Catalysts prepared by pouring a '
solution of a gel forming substance
and a solution of metal salts into .

" a solution of precipitating agents::.

Heating the precipitated mass and -

‘adding the metal oo-’péundq.z ‘

Catalysts prepa.red from water glass,
free from compounds 6f alkali metdls -

and oontalning compoinds of one or. °



m‘Io’Go

Serial : s

Tmber 0.2, Dats Patemy ; SRR
1212 12/17/38 Germ 739,502 Catalysts prepared by solution

of natural almminum silicates such '
as kaolin with-alkalies or alkali

carhonates, dissolving the alkali

alumina silicates in soids. o

Production of a gel from the solution,

of_ the solid gol.

"
‘11218 12/22/38 Germ 712,504 OCatalysts or carriers from eilica
‘ ' obtained from silicm halide and
containing one or more utal eonpmmds

1219 12/22/38 Germ 73,932 Catalysts prepared by mixing a _
solution of water glass with a
" solution of aluminate. . Solution of"
the precipitate formed in an acid.
Production of a-gel follwed by

heating, ~
11226 12/23/38 Fr 841,898 See 0.%Z. 11081
Pomon
11252 12/31/38 Pr 841,898 See 0.3. 11081
( . B B,00 . _
11316 1/24/39 - The use of porous, DArTOW-pore

catalysts with a-pH of 2.5 - 5
after heating to temperatms
between 200 and soooc.

1331 2/1/39 Gera 712,505 Catalysts preparsd by m:h:lng of
' . calocium silicate with solutions of
metal salts at elevated ‘temperatures.

Pliter washing dry:lng and
mrtherhg;atinc ’ :

11579 . 6/8/39 Germ 737,640 Catalysts consisting of sil:loa gel.
‘ .. .- after displacing the air.in the .
pores with gases or vapor-forming
_ water-soluble and readily condensible
materials and utnrating with -eta.l
sllt solutions.

eparation ot BATTOW pore ailica,
r 85'7,913 gel from silica gels with a pH :
_ below 6, which is dried in the usual
- way and becomes dispersed in comtact



Serial . . i
!szbsr_% Date [FPateni
11623 R ' , with water, heated for 80 long at

) . 500 - 900°C that 1t 1s' converted :
: or stable gel without

great reduction of its adsorption
property, and treated with a metal
salt solution. . °

11885 11/28/39 Gem 764,445 Using catalysts contaiuing Ba and
: Fr 889,108 81 ‘compounds.

12108 - T/4/39 . Preparation of & catalyst by mixing
of a solution of water glass with a
motal salt under such conditions
that an exoess of acid be present
in the mixture and a gel would

only begin 6 form upon long standing.

12245 7/13/1.0 Gern 752, 698 A catalyst prepared by heating to
' Fr 887 320 at least 500°C in less than 1 hour
a metal compound containing a silica

. gol. o
12390 o See 0:2. 1105%
112753 - 5/8/4) Fr - 888,651 Produntion of an alkali metal-free

aluminum silicate by bringing together
_ ' a solution of an aluminum salt
. . and a.solution of a divalent metal -

- o ' with a solution of water glass in .
such proportions that the alkall is
practically completely combined
with the acid radical of the salt

. and the mixturé reacts allm}ine.

12893 7/12/4 _ OCatalysts prepared by mixing a
’ L silica gel dried to a water content
o ' of 20 - 40% with an also dried
> . A1(0H)3 or Mg(QH)p, Grinding of
- " the mixture follaed by shap:lng

12967 ' s« o.z. 10167

13428 5/14/42 _ Preparation of barius-containing
: ‘ natural or artificial aluminum

~and/or sagnesium “III_te fTTrso -
as catalysts. B



\Sorial
0020
14775

Bate -
6f2/a4

Patent

I=d-and-T-o--

} Pupars,ti.on bt antive uilicong» '

containing catalysts carriers .
from water glass eolution a.nd.

Ea

14782
14819

14984 - - 10/19/44

K precipitated gel and heating to
\ higher temperatures.
e) catg_lzats: Boac’tivation |
5898 9/27/29 Fr 701 426 Prodnction of molybdemm from spent
‘Brit 350, 135 - ca.talysts by roasting of the material,
USs 1,923,652 treating with ammonla water-or with
Us 2.01’7.557 acid and an o:idizing sgent, °
6403 ©  B5/2/30 P 40,133  Production of Holybdemm by treating
Brit 350,136 . or roagting material with a solution _
Us 1,962,459 - of ammonis #ulfide, conitaining -
o frce aunmonia. v
6964 . 21y/3L Fr 41,415  Production of moly'bdnmm by treating. R
: © Brit 375,948 the dissolved material with a solution
Us 1,944,420 of emmonium carbonate containing
' ‘ammonia or ammonitwm sulfian. ‘
. i T o8 ) A
8086 9/16/33 ¥ 78,22 Prodnction of moly‘bdemm from residneg

6/s/ss

Brit 424,916

. presence of H¥0s ,noparation of

the gel from the liquid and
heating to a hi.gher tmporaturo.

Svnthetic silicates which conta.‘ln
comounds of metals of the II, T
or of the VIII group so pretreated
with fluorine that less fluorine .
ig contained in the finighed silicate
then is equivdent to ‘the.metals -

of tha II 111 and/or VIII groups.

' Prepa.ration of silioon—containing

‘catalysts from water glass solutions
+ one or more metal salis + hydro-
fluoric-acid. Separation of “the

0f° the pressure lvdrogenat{on by
sroasting with an excess of su.lfhric
“acid dnd heating until molybdemm

dissolves.

Precipitation of molybdenum
mmmwpgm
sulfide .at an elevated temperature..



rh.I.e.

% 5&%5 Gera 642,:241.t Iorldng np ot -omdm or tnngston

—— =

Fr 805,095 ocontainihg materials by volatilising -
Br:l.t 457,3&3 _ the hydnea.rbon nterials at h:lgh

%42

10803

mm

11667

11965

12550

and by treating with ammonia carbonate
. under proum'e at olmted ‘temperatures.

8/17/35 ¥ 810,100 Boast:lng cata.lyats, contain:l.ng
" Brit 458,699 tungsten sulfide and treating the
US 2,157,332 roast with an aqueous ammonia
' : aolntion. ‘

6/27/& Germ 657,873 Produstion of nolybdecnun from’
U8 2,191,794 water solutions with lead sulfate
in the presence of a small amount
of excess sulfato 1ona.

5/21/38 Gera 761,509 Reastivation of silica catalyata

by & perlodic addition of hydrogen.
o Increasing the hydrogen concentration,
- or pessing hydrogen alone over the
oatalmﬂo ] :

12/6/38 Germ 739,%9 Reactivation of shaped catalysts

r 889,485 consisting of silicon-containing
materials and metal sulfides by
treating with oxygen-con
gases below about 500°C, than with

T : sulfnrizing agents.,

7/20/39 Germ 736’528 Preheated oxygen-containing gaaes

o are passed at such a rate through
the layer of a catalyst that the
heat generated will not causs a
disturbing rise in the temperature
of the catalysts which is being
rnotimted.

1/20/40 o Ru_.ctivation ot ‘catglysts with”
- oxygen~contalning gases and a

-sooling :agent boiling above the

reactivation temperaturs of the |

oatalysts but below the roaotion

tuporaturo. L e ‘

1/20/1.1 r. 888,650 n-mmtion of a catalyst uged m
reforaing by heating it once or several
times and re-using it. Then reaotintim,
':I.th o:ygen-conta.‘l.ning gases. .



The I, G, - o ' o

Bertal . oA :
Humber 0.2, te - Patent B ~
: - 214742 o Bomt:lvation of catal‘yctl,j with

P : gases containing hwrming

SR ‘ ‘———————ow_?n—eontent—in'
a - ._ zones of ghall 1u

» . - - ‘ .

13723 10/16/42 Roactiva.tion of catalysu 'uy
heating in the prosonco of .
ongen—containing gases with the
temerature of the catalysts at the

© start of the reactivation- kor!t &
lower than the ignition temperature
of the coke-like deposit, while
the. temperatufe of the oxygen—
containing gas is higher. -

» w .
14797 6/13/44 : Sopa.ration of alumina and compounds
. o of the metals of the VI group by
& _ heating with sulfur or gaseous or

vapor fomirgfulfur compounds,
" treating with-hydrochloric or
- gulfuric acid and filtering. -



3261

e
3276

3421
3599

3500

3599

3605

- US 1,994,075
8/14/25

| 9/2/25

1 ]19/26

' _I-u%b)»o)w
c) Pres ggﬁ

Brit %2. 814

Us 1,876,009
U8 1 890.434

Us }1,931,'549 a

Us 2,005,192

US 1,931,550 -

Us 1,983,234

* US 1,996,009

s 2,006, 996

L)
P 620,735
Brit 266,965

US 1,890,435 -

Fr . 620,735
.Us. 1,876,009
US 1,890,434

US 1,931,549
Us 2,005,192 -
. US 1,931,650

US 1,983,234

Us 1,996,009

Us 2,006 996. -

US 1,994,075

r 627,156
Brit - 286,825
US 1,757,454

p 620.*'7‘35

Brit 272,190 - _
- U3 1,890,435

A
- Brit - 286,826 |
TS Lparest oo -

e
. Brit. 278.539.
' US 1,890,435

Prossuro lvdrogenation of coala.

tars. ‘mineral oils, with ‘the .
addition of peat or brom" coa1. -

(S

_ tar, and mineral oils in a _
fi_nely dispersed state,

' Pressure hydrogenation of coal in

the moist state or with the addition

of water.

¥

m'drogenation or splitting in an

eleﬁric arc,

‘Pressure hyd‘mgénatiox.l' of coals,

_Tars, and mineral oils in thin )

lwers. '

See 0. z. 34”-

“

. } v
tars. mineral oils with the a.dd:ltion
_ qf-l:wdrqgen -thropgh' ‘porou ,p],,atps.

ion o

i

e



PN W W ——
Serial

L A
4k

Rusber O.%, Jaje Pafent

%18
%35 6/25/2% P 620,735
. U8 1,890,435
3636 6/2%/26 Germ - 614,916
r 620,735
Brit 273,337
US 1,890,435
4169 5/28/21 Gern 618,315
Fr 654,534
Brit 304,343
'US 1,894,257
4194 6/19/27 Gern 522,463
' Fr. 668,104
4342 9/10/21 T - 659,907
o Brit 296,984
4420 11/10/27 Brit 326,157
\ US 1,895,769
4423 . 11/]2/27 n- 666 ,683
" - Brit 336,157
. U 1,895,7%9
4530 1/13/28 Fr o %,89%
r 659,907
Brit 303,89
4933 7/12/28 Gerw 622,754

kY

‘geveral perforated plates for the

6/11./26 r 620,'735 Prosmro kydrogenation of coals,’
Brit 272,55 tars, aineral oils, with large -
U8 1,890,435 exoass of hydrogen.

Pressure hydrogenation of coa.la,
tars, mineral olls, with occasional
changes of the feod.

Pressure hydrogenation of fractions,
of narrow bolling range, in partioular
middl. oil.

, Pre.ssure hydroéénation.of coals, tars,

mineral olls separation of the reaction
‘products and return of the hydrogen-
sontaining gases to the circuit without
eondeneation. , ' '
Preeaure hydrogenation in the presenoe
of wetting and emulsifying agenta

such as sulfonic acids. :

Production of snti-knook gasoline
from a mixture of different partly -

- 1iquid raw materials, using pressure

hydrogenation.

Pressure hydrogenation of coala, .
tars, nineral olls with the hydrogen
introduced through orifices or ~N

purpose of a finer distribution.
Oonducting the liquid reaction produsts
of pressure hydrogenation in a hot
circult to avoid local thickening.

Produstion of ‘anti-knock gasolines
by pressure hydrogenation of mixtures

“of bituminous coal and brown coal.

Pulsating motdon of the gas in the
roao_tion,. space.



Brit 367,776

T .- S ’"‘f""'_‘“‘””‘If"ja._i_‘!,"*b)'_j;‘d)”"
The 1.8, |
Number 0.Z, ,.Daﬁe Patent” . T '
5059 9/4/28 Germ 614,975 Prevention of uottling of high -
Fr
Brit 328,586 the catalysts by addition of high
Us 1,921,478 boiling aromatic oﬂs.
5084 9/17/28 Germ 630,82,  Pressure hydrogenation in the
~ Fr 680,619 vapor phase, e.g. of middle oils,
Brit 328,586 as well as the CO - B, synthesls
U3 1,921,478 ‘in the presence of a uid non
o ‘rescting medium. S
sl . 10/15/28 Fr  37,39% Pressure hydrogenation in the liquid
“Fr 666,683 phase with the catalyst wiformly
Brit 326,18, finely distributed through the 11quil.
Brit 328,992
Us 1,932,673
5187 11/7/28 Fr - 684,181 Pressure hydrogenstion combined with
‘ : ammonia and methanol syathesis.
5767 7/31/29 Germ 585,652 Permitting a free fa11 of the foed
: R Fr 698,244 through the. high pressure space
Brit 358,926 provided with heating ‘units,
Us 1,960,972 ) .
5839 8/27/29 F¥r 700,891 High partial pressure of the products
© - Brit 354,181 of pressure hydrogenation formed in
US 1,960,794 . the vapor phase. .
5998 11/25/29 Fr - 04,47 Pressure hydrogenation of tars,
. Brit 349,588 mineral eils-or eracking residues,
Us 1,937,554 pitches etc with- polynuclear
‘ - -hydrogenated aromatic hydrocarbons
o used as thinners., -~
61% ‘1/24/_30" Gern 616,427 Maintenance of the suspended state
' . Fr 39,626 of the catalysts in the pressure
Fr 666,683 hydrogenation in the liquid phase
! Brit 359,993 by the eliminatlon of flocculating :
_ U 1,963,759 ' mterials. ‘. . o
6278 . '.\J.71/28, Gera 669,049 . Preasm'e hydrogenation ‘uader such
e : . o " _-hydrogm is dissolved in the feed.-
6541 7/1/30 ¥ TLT,5%6 De-asphaltising of- the pasting oil

- for coale . .
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Pressure hydrogemtion of liquid

feed containing larger amounts of .
wmsaturated aliphatic compounds,

Sorial . N
Nwber 0%, Date Patent
6575 78 5 30 Germ 568,544 .
' oF T2,M8
6683 9/5/30 Fr  721,M8
7295 10/23/31 Fr 742,843
8031 f2/33 Fr 767,200
8110 10/28/33 Fr  T19,912
Brit 430,655
8721 4/21/28 Gera 623,001
9138 12/6/35 Gern 672,611
\ TP 812,219
- 9187 1/15/3 Germ 713;809 '
- ‘ 7T m 812,220
Brit 472,354
927 33/% Fr ;

after addition of aromatic or -
. saturated aliphatic hydrocarbons.

Production of gaseous hydrocarbons
by pressure hydrogenation of gasoline
and middle oils with splitting
catalysts. above 4000C, -

Pressure hydrogenation of dry coal
with the addition of minor mmounts of
1liquid hydrooarbone , preferably high
boil:l.ng

Reducing the amount of-the fraotion
of the reaction products boiling
below 100°C by inoreasing the thruput
of the feed (minimum 2 kg per liter
catalysts space per hour :

Regulating the boiling point curve
of the reaction products by the

addition of the feed in one or more
parts of the converter.

Presgsure hydrogenation of tars and
mineral oils, which can be reduced
with the formation of water, with
non reducible metal o:dde eonpomda

used as catalysts.

* Mixing a catalyst dissolved and

sugpended in a liquid with coal of

“such moisture content which will-

permlt the mximm lift. by guction.

Pasting coal with middle oil in
the pressure hydrogenation and

returning one part of the HOLD
from the catchpot to the preheater
or the converter.

easure of coa) ~
a pressure determined by preli.niwy
- tests, sbove which no additionel oil
:I.a romed, or at a h:lgher yreasure.



T

Patent
Fr 821,792

T B)0)

Presgure liydrogenation of middle
olls above 300 ata with a very

. actlve hydrogenation catalysts,

gerial ] .
!@er éo -]
996 -5/%56
9397 5/30/3%
9441 6/21/%
9496 7/21/%
9535 8/17/%
9539 | 8/17/36
S one . 12//%
9720 . 12/28/3

Fr 822,306
US 2,227,671

Germ 695,212

/

Germ 725,740

Fr 824,232

Germ 720,824

Us 2,206,729

Brt 488,513
US 2,206,729

Gern 695,213
Brit 438,5]3

TS 2,206,729

in particular with salfides
deposited upon ‘carriers. - :

Pressure hydrogenation of asphaltic
oils with fixed bed catalysts at
a pregsure above 300 atm determined

by preliminary tests..

Splitting pressure hydrogenation '
of purified coal middle oils which
still contain small amounts of

_ inpurities.

Production of gaseous ‘hydrocarbons
by pressure hydrogenation of 1iquid
hydrocarbons in the presence of
sulfides deposited upon carriers.

Pressure hydrogenation of coal

_ paste at temperatures below 415°%C

over fixed bed catalysts.

Substances used for thinning out,
containing liquid or semi-solid -
hydrocarbons, to be used with middle
oils of such hydrogenm content that
no flocoulation will result, with
the use in the first stages of
low-hydrogen cyclic thinners and

_in the following stages thinners

containing more hydrogen.
‘Pressure. hydrogenation of browh coal

. tars, mixing the fractions boiling

above diesel oils with the fresh ..
feed, separating asphalts and pressure
hydrogenating the mixtures.

Pregsure hydrogenation of brown coal
tars, the addition of fractions
boiling above dlesel oils to the

.. reactlon space only after a. preltminary—
prehydrogenstion of the asphalts of

the feed. -



“%he 1.6,

Improvement of fuel oil by the

‘addition of less then 1% hydrogen;

Kusber 0.%. ' Date - Patemt -

9721 12/28}35 Gern 702,902
PS 2,165,940

Fro 840,12,

Brit 500,366

10092 7/10/37 Germ 702,183
10024 7/2/37 Garn 710,273
. T 840,557

10208 9/9/31 Fr 81,497
110521 2/7/38 Germ 725,602
10%2 - 2/19/38 Gern 727,62
10584 3/2/38 Germ 712,254
\,\‘ Fr 850’809 .

T Brit 531,543

£ 10650 4/1/38  Germ 711,348
' Fr .. 852,29

Brit 524,380

: U8 2,224,003

roaotion spa.oe and raiaingtho
~ temperature to maintain the same
degree of dqn'vorsion.

Presgure hydrogenation of high-hydrogen
niddle oils with hydrogen and a
larger volume of gaseous hydrocarbons.

Lowering the reaction temperature
with the progress of the reaction
of pressure hydrogenating of
asphaltic materials. -

A pasting oil consisting of a
catchpot heavy oil and an oil
obtained by distillation of the
HOLD to pitch or coks.

Oxygen-rich coals pregsure hydrogenated

“with hydrogen+ carbon monoxide
" at above 400 atm, with the partial

pressure of carbon monoxide at least -
100 atm and of hydrogen at least 200
atw at the begimning of the reaction.

U
Production of middle oils from
asphﬂt-containing heavy oils by

' pressure hydrogenation 450 - 55090
‘with weakly hydrogenating catalysts

and high thruputs under pressures
exceeded 250 atm, so that the propane

agphalt, content is reduced to less

than 6%, and a formation of 30 - 70%
of a fraction boiling belaw 350°C.

The addition of gaseous olefins

during the pressure hydrogenation
or pressure extraebion.

,Prossnre hydrogenation of high-hydrogen,_

hydrocarbons with very active catalysts,
the activity of which had been prev:lonsly
reduced by the pressure hydiogenation

‘of hydrogen-poorer hydrocarbons.
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Serial

Number 0.2,

10743

25

Patent
s 1,936,819

qunid and/or solid hyd.roca.rbon—

-containing material is made to reast
. with finely ground notal and water _

10744
10758

10804

10830

11071

1072

5/6/39

© 5/8/38

3/20/33

8/30/37

US -2,057,99

Fr - 854,502

US 2,228,118

Fr 770,429

Brit 435,457

Us 2,088,214

Fr 841,528
Brit 505,953

US 2,232,673

US 2,012,318

US 2,057,971

atamiumotmcmdertho

pressure of 200 atm produced spontaneously.

A reduotion of the phenols‘ with iron

‘and water at 400 - 50000 under’

pressures of 50 - 300 gtm.

Splitting kogasin and hydrogen-poor
hydrocarbons with hyﬂrogen above 350 -
atm. -

- Pressure hydrogenation with nascent

hydrogen produced during the reaction
between metal and water. Draining

‘the products into a catchpot and

Decomposing tars by mixing with
kogasin into two parté of unequal
gravity and subjecting the lighter
part with the kogasin to hydrogenation

~ in the vapor phase, the heavier

part to hydrogenntion in the liquid -
phage.

Pressure hydrogenation w:l.th nascent
hydrogen, ‘heating povdered zine

with water 300 - 500°C in cloaed -
vessels, reducing the zine oxide
in the residues with the gaseous
products of the reaction and heating,.
which will cause metallic zine t6 -
volatilize. Molybdenum catalysts used. -

' Pressure hydrogenation of sarbon-

containing substances by heating-

- in closed vessels with water and

finely powdered metal to temperatures
above the critlcal temperatures-of
water. The water is heated above

its critical temperature. at above

its critical pressure outside of -

the oonversion sone,.
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11272 1%539 c\m 7oe,3os
6 - Gern O 0

12201 6/19/40 Germ 741,224

Fr 893,492

) i{'

12602 1/10/43

13114 11/22/41

133 - 12/6/1 Fr _.888;510

13%5 4/uli2 Fr 892,979

13555 7/16/3%

13988 /143

" formation of a maximum 15%

I nl)“b) cL'

See 0.7.. 9535 BN

Ke)

. lvdrooarbona towards the end or

behind the converter or in the
oatchpot.

Presesure hydrogenstion of middle

-0ils and heavy geasoline raising

the end boiling point of the gasoline
separated from the reaction prodicts
gradually by 10 - 40°C until the
replacement or reactivation of the .
catalysts, depending of the reduced
aotivity of the catalysts.'

Production of coal paste for Bressure
hydrogenation using the heavy oil
obteined in the pressurs hydrogenation

‘of coal as pasting dil, pressure
-released in ‘such a way that -the

heavy oil escapes in-the form of
vapors and pitch remains with the
of a
fraction boiling below 350°C.

Coal 4 middle oil + HOLD pressure
lwdrogenated with less hydrogen
above 450°C and 300 atm with the
formation of a filterable HOLD.

Preasure hydrogemtion in presence

of weakly hydrogenating catalysts .
above 1 000 atm. :

-

The ﬁe ‘of dust-containing tars
. together with the asphaltic residues

- a8 pasting oil for coal.
. Ooal + middle oil + HOLD pressure

hydrogenated with more than 1 cbm
hydrogen per kg coaJ.. :

'Pressure l@‘ogemtion of coal without

pasting media, separation of the solids

' from the gases and vapors without

lmring the tcmperatm'e.
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~ Prodn.ction of an aahdfre. bitumen

fron oil shale 'by hea.t!.ng 1n closed.
nuels oil shale concontrato :

.- ....:_...j.,—: iy s e ._i - — __35_
The I. G,
Serial
“Number 0.%. te’ *Pa.tent
14280 7; 743
14401 1/10/43
14600 - 2f19/44 |
ag) - Aromatisation
- 3464 2/26/%
3499 : Fr 629,838
3847 Brit 293,906
Us. . 1,913,940
Us . 1,913,941
3499 3/22/26 Germ. . 626,273
: Fr 629,838
Brit = 293,887
Brit 293,906
Us 1,913,940

291391

ng &
naterials ir mceua.ry with
rlvd.mgen under pressure, for at
least 3 hours to about 360 - 425°C
in the presence of a solvent, and
filtration while warm. .

The use of the residne formed during

the pressure hydrogenation of coal or

of -the heavy oil-containing residue
“as Phasting oil for coal.

Maintain a lower flow rate in the
first converter during pressure.

hydrogenation then in at least one
of the following converters, "

The preparation of aromatic hydrocarbons .
by an aromatizing pressure hydrogenation
at over 5009C of coal, tar, oll,
cracking or pressure hydrogenation -
products, nephthenes or cyclo paraffins
in presence of dehydrogenating catalysts,
e.g. oxides of the metals of the VI
group alone, mixed, or with other active
materials, in particular with oxides
of the IIT and IV groups with or without
carriers; or with activated charcoal alone
or with e¥her compounds,in particular
those of the metals of the VI group. .
The hydrogen is re-circulated, preferably

. after a removal of gaseous hydrocarbona

Aformed, such as methane.’

See 0.%. 3461. ,
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The I.G.
Serial T ‘
Number 0.Z. ate Patent
%17 6/14/26 Fr - 629,818 See 0.Z. 3464
BFIt 302,253
3847 11/24/26 Fr 629,818  See 0.Z. 3464
B S *—‘~—Brit‘ 281’298 B - .
6082 1/2/30 Fr 706,767 Arometizing pressure hydrogemation of
. Brit 354,181 the gasoline fractions. - '
US  1,%0,79%
m22 6/11/31 Fr  1738,%8 Pressure hydrogenation at 400 - 4500C
under strongly hydrogenating. conditions
_with a partial pressure of the hydro-
genating products less than 10%, and
followed by aromatizing pressure
hydrogenation at a partial pressure of
the products formed exceeding 10%.
7152 7/16/31 Germ 624,81;4 Converting hydrogen-rich middle oils or
Fr 739,988 high bolling oils by aromatizing pressure
US 2,045,795 hydrogenation into products-containing
' eyelic hydrocarbons, pressure hydro-
genating them into low boiling cyclic
. . _products saturated with hydrogen and
- followed by dehydrogenation.
7300 ' 10/30/31 Germ : 636,385 Reduction of phenols to aromatic hydro-
T Fr 743,570 carbons by catalytic pressure hydfo-
_ ‘ Brit 397,901 genation. . . ' )
TI57 11/12/32 Fr 765,575 Aromatizing pressure hydrogenation of
: Brit 416,976 middle oils and gasolines in the liquid
: : phase with the addition of_ finely sub-
divided catalysts. ‘
8116 10/25/33 Fr 779,914 *°Refining heavy gasolines, followed hy
: ) Brit 431,683 aromatizing pressure hydrogenation:
831  6/22/34 Germ 689,241 Pressure hydrogenstion to gasoline with

_Fr 790,809 -at least 10% fraction boiling over 200°C.
Brit 442,385 of liquid hydrocarbons in particular
coal middle oil with a high content .
of cyclic hydrocarbons, aromatizing pressure
hydrogenation:of the fraction boiling - o
. over _200°C, blending the gasolines .
obtained in the two steps.. ... .
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:Thé'I».G. -
8591 1o/19/34 Gorn 651.,333 'Decomposing widdle oils into a
' r 796,£43 '1ight and a heavy fraction, Prégsure
. first-under nild conditions, then
wnder aromatising conditi ons, splitting
pressure hyirogenation of the heavy
, fraction.
9113 11/22/35 P 815,928 Prcsaure hydrogmtdn of middle o:!la at’

Brit 472,691 moderately elevated temperatures.
' Separation of gasoline, aromatising
pressure hyirogenation of the residues.

9178 1/3/% Germ 695,38 Obtaining benzol and toluol from coal
Fr 827,399 by pressure hydrogenation, separation
Brit 482,431 of the middle oil fraction and separat-

ing it into two parts: the high boiling

- fraction 1s converted to a hydrogen-
rich gasoline under strongly hydiro-
genating conditions, and that gasoline
is pressure hydrogenated with sulfides
or oxides of the metals of the V and/or
VI groups. The low boiling fractions
are dephenolated and aromatisingly .
pres’sn’:_‘e hydrogenated. -

1328 - 1/31/39 dromatization in presence of a catalyst
: consisting of 70 - 95% Cra0 and 30 -5%
P of V205.
1694 8_/1/39 Gera 765,440 lromti::l.ng pressure l:wdrogonation of

hydregen-poor middle oils in the vapor.
phase to form 20 - 50% gasolines,
splitting hydrogenation of the fractiom -
separated above the boiling range of

the gasoline in the presence of strongly
hydrogenating heavy metal conpotmds
upon fullers! earth.

12162 5/25/40 Germ '745,558 Aromatixing pressure hyarogengtan of
I 886,342 mniddle oils, separation of the reaction
products into gasoline and middle oils.
in such a way that their Engler boiling.



- rh‘ I.G. ’

13318 3/18/42

The produstion of aromatio hydrocarbons
by catalytic pressure hydrogenation of

14248 6/19/43
1481

14426 10/ 12/43

hydrogon-poor-oils.at-above 500.atm, ...
with the hydrogen~containing gas in the
oircuit having less than 0.05% by ‘
volume of hyirogen sulfide. -

The production of low bolling aromtio
hydrocarbons by catalytic pressure -
hydrogenation of mixtures of»hy\irooarbona
boiling above 200°C, consisting pre--
dominantly of aromatic hydrocarbons and
freed from oxygen and nitrogen compounds.
The process is carried out in the wvapor
phase at 200 - 700 atm and 410 - 430°C

in fhe presence of artificially prepared
alupinum and/or magnesium silicates '
with 0.2 - 10% molybdic acid. The silicates
may be completely or partially-replaced
with alumina or bauxite which has been
pretreated with fluorine or with fluorides.
The pressure hydrogeration may also be ,
ocarried out in such & way that the oxygen
coapounds are reduced while the organic
bages are removed with acids.

The production of wnti-kmock gasolines

froa difficult-to-split aromatic middle

oils by pressure hydrogenating in the

first stage in the Presence of oxldes

or sulfides of the metals of the II -

VIII groups upon carriers baving low
‘splitting action, such as alumina, silicates,
activated charcoal, at 480 - 550°C and

"100 - 700 atm; and in the second stage.

in the presence. of strongly splitting
aluminum and/or magnesium silicates +
the oxides or sulfides of the metals of
the II - VIII groups at 350 - 500%C

md 40 - 300 atm.
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14436 10/22/43  The preparation of low boiling,
, aromatic hydrocarbons, in particular
of_toluol, from higher boild

o

henols

or phenol-rich oils by pressure
hydrogenating in two stages, with 20 -
300 atm at 350 - 4500C in the first
stage, in the presence of alumina,
magnesium oxide, sinc oxide with a
small amount of molybdenum, chroaium,
tungsten or vanadium as catalysts; and
in the second stage at- 10 - 200 atm. o
pressure at temperatures of 480 - 580°C
and with the use of the same catalyst.

L4sl . 11/29/43 4 See 0.Z. 14248
a3) Dehyirogenation |

5356 1/19/29 Germ 578,57 Dehydrogenstion with cobalt, or iron,

. or metals of the V - VII groups or -
their compounds pretreated with hydrogen
sulfide, carbon by-sulfide or hydrogen
gselenide as catalysts.

7318 11/13/31 Germ 579,146 Dehydrogenation of heterocyclic campounds
Fr 744,595 with metals of the VI group or their
Brit 387,507 © compounds. o :
US 2,019,883 .

799 - 9/7/32 Fr 760,271 Dehydrogenation of hydro aromatics.with
Brit 406,808 catalysts consisting of metals which
‘ form difficultly reducible oxides, or
their compounds, in particular metals
of the VI group or their compounds.

7950 5/5/33 Fr  Ti2,811 The preparation of anti-kmock gasolines
7952 Brit 443,001 by leading a mixture of gasoline vapors
and hydrogen with a gasoline partial
vapor pressure of 0.5 - 3 atm and a
hydrogen pressure of 30 -~ 60 atm over
sulfides or.oxides of the metals of
the V and/or VI group alone or mixed with
. oxides or sulfides or the heavy metals
of the first snd/or VIII groups,possibly - .
with the addition of nin reducible oxides,
guchi as the oxide of Zr, Th, Ce.
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Prod:wtion of bonsol hydroocbona
by dehydrogenation of pressure hydro-

8182 12/2/33 Fr 782,201
T Brit 435,254

8449 7/10/34 Brit 435,254
8452 7/11/34 Germ 699,305
Brit 435,254

9220 2/1/36 Germ 695,273
: Fr 817,152~
Brit 472,538

. 9410 6/9/% Brit 478,003
9659 u/21/36 Germ 729,043
9987 5/8/37 Germ 733,239

finely.divided catalyst through the
reaction aptco.

Dehydregemtion of prodwts of pressure
hydrogenation by a silent olectricnl

discharge.

Dehydrogenation of produsts of preammo
hydrogenation in the presence of finely
gromd metals of the II, IV, or iren..
groups or their compounds with a.eid
nt‘rialso Co

'.Dohydrogenation of high boiling pressure

hydrogenation products of bituminous
substanceg and splitting the products .
obtained under pressure with small amounts
of hydrogen with the’ production of benzol
apnd 1t.s homologs.

-Dehydrogenation of satura.ted hydrocarbona

at elevated temperatures in the presence
of ohromium oxide+alksll or alkaline
earth helides. i

Dehydrogenation of th& bihuinous eohl
1liquid phase gasoline,

The production of & mixture of aromatic
hydrooarbons rich in t6luel; ethyl benzol
and xylol by pressure hydrogenation of ‘
middle oils or heavy oils with strongly
acting hydrogenating catalysts and de~
hydrogenat ion-of the progucts obtained

in the presence of hydrogen with gulfides -
or oxides of metale of the V and/or VI
groups and conveniently of the first or

VIII groups with a partial preasure of

911 of_ 0.5 - 3 atn.



“The ~Tole ”L.\.. e e
‘Serlal ) ) L T
Nusber 0.Z, Date Patemt . L

10062 6/24/31 Fr 838,010 Cyulization of aliphatic hydrocarbons
r Brit 502,961 by heating at 30 ~ 50 atm to high ¢
. -temperstures in presence of alumina
with & small amount of & metal vl the—
VI group or its compounds, possibly in.
the presence of hydrogen. '

10210 9/10/37 Fr 49,787 Production of safety fuels from pressure: -
Brit 772,811 hydrogenation products boiling to 260°0
' by dehydrogenation at 30 - 60 atm hydrogen
pressure and 0.5 - 5 atm pertisal pressure
of the vapors, in the presence of sulfides
or oxides of the metals of the 'V-and/or
VI groups and of the heavy metals of the
] first or VIII groups. .

10616 3/15/38 Germ 706,934 A re-arrangement of low boiling hydro-
11889 Fr  851,3% carbons by leading them under high pressures
Cod Brit 527,767 with hydrogen under low partial pressure .

over adsorbents or sulfides of the
7" metals of the VI - VIII groups, or
. the difficulty reducible oxidic hydrogenation
or dehydrogenation catalysts.

11578 " 6/8/39 Germ 742,066 Production of anti-knock gasolimes by -
: ' Fr 893,406 leading refined hydrogen-rich gasolines
' An the vapor form +hydrogen with &
) gasoline vapor partial pressure of about
. 4 4 - 10 atm oyer oxides or sulfides of
the metals of the V and VI groups + T
sulfides of the qetals of the VIII group
.uged as cetalyste.

nssy 3_/15/35 Gern 708,622 See 0.Z. 10616

12054 - 3/8f40 . - The produktion of anti-kiock gasoiine by
' ' leading over alumina 7the oxldes of
chramium, molybdenum, tungsten, vanadium
obtained by péptization with El03. S

12143 5/10/40 Dehydrogenetion in presence of catalysis
L "conteining chromium cémpounds +active
dunina, cbtained from potassium coppounds
snd such alumina which has not been made
~ fromaged AL{CH)3:
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Serial
Ember 0. Date Patent

12883 9/ . " Dehydrogenation 6f hydrocarbons with
alumina catalysts from non-aged 11(03)3

FERIL A USURRTIAG. £ SN

*_and alupinus powder, kept im motion.

13240 2/3/1@ p Pehydrogenation of hydrocarbons with
' re-pumping of larger amounts of the
reaction products. >

13636 9/2/42 . Dehydrogenation of hydrocarbons with
‘ ‘ ' not aged A1(OH),, which conteins no
more alumina caPable of swelling.

14183 5/20/43 Dehydrogenation or aromatizstion of
hydrocarbons with the aid of compounds of
chromium or alumins cstelysts, containing

e . "~ alkali metmls, prepared from peptizable -

T . alumina hydrate, and over a small amount
of a non volatile inorganic acid.

14830 6/21/hh Dehydroge'natibn or eromatization over
. catalysts, containing active alumina,
~ and the addition of smell amounts of
R »amonﬂia.v
15033 12/11/44 Converting naphthenic pressure hydro-

genation gasoline into amti-kmock fuels
by heating over 600°C in the presence of
active alumina obtained by precipitetion
of solutions of alkali aluminates.with
acids at a pH above 7, washing out the
alkalies, peptiring and heating to about
45000, - .

15032  12/11/44 Converting naphthenic pressure hydrogenation

. gasolines into enti-knock-fuels by heating.
to 600°C in the presence of active alumina
prepared from aluminuam hydroxide :

T précipitated from aluminum salt solutions

~ ~ at a pH over 7 and-at elevated temperatures.

s;) JHD Process , o . o v
1807, 10/4/39  ° the splifting of aliphatic middle oils at
. 12610 ¢ ' 420-560°C. in the vapor form with & small .

a.nount;bf hydrogen, at 3 -25 atm pressure,



s . l ] .
EMer 0020
11807

12610

Date _Patent
10/4/39

" -43- I ' - u“"

and with a hydrogen partial pressure not
exceeding one-hdlf but at least equal to
25% of the totel pressure, in presence of

11808
12608

11888

12180

12625
12731

10/4/39

depoaited upon carriers, in particular
alumina, and returning the hydrogen-

.containing residual gas in amounts of
0.3-1.5 or 2~/ cbm/kg feed. -

Splitting of naphthenic middle oils
at 440-5509C in the vapor form with &
small amount of hydrogen at a pressure of
25-90 atm and a partisl pressure of -
hydrogen of 30 - 50% of the total pres-
sure, but below 30 atm, in the presence
of fixed bed oxides of molybdenum,.
chromiua or vanadium upon alumina,

-with the gases leaving the reaction
space being returned without ths
addition of hydrogen in amounts of

e 0e3 = 15, @r 2. - 4 cbn/kg. feed.

12/1/39 Gern 737,021

6/3/40

The production of arcmstic hydrocarbons
from naphthenic gasolines in the vapor -~
phase with & small amount of hydrogen at
20 - 75 atit and a hydrogen partial pres-
gure composing 20 - 70% of the total .
pressure and lower than 30 atm, in the
presence of fixed bed oxides of the
metals of the II - VI groups upen cerriers,
and returning the gases leaving the re-
action space back to the reaction space
in ‘amounts of 0.5 - 4 cbm/kg feed. -

The production of anti-knock motor fuels
by the pressure hydrogenation of high
boiling hydrocarbons with a thryput of

2 - 4 kg/11 catalysts/hr and at a tempera-
ture of 470 - 550°C of ective alumina -+ -

_“the oxides of the metals of the V and vI

- groups, with a production of a middle

"01l which had absorbed a maximm of 2%

hydrogen, followed by splitting rressure

hydrogenation or splitting of the giddle
: : - °

ficially prepared silicates as carriers ~
for the hydrogenation catalysts. -
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) f”ﬁAromatizing pressure hydrogenation of

niddle oils to gasoline‘ and reforming the

-~
The I.G. .
Serial . -
‘Number 0.%Z. Date
12188 - 6/5740
12207 ‘_ ‘6/20/40
12260 " 1/20/40
12440 . 11/16/40

Youm 12/8/40
. 1.2478 -
140

. partial pressure. of hydrogen below 40 atm,_ ,

over alumina % compounds. of the metals
of the V and Vi groups. ‘

The production of unifornm aromatic hydro-
carbons from DHD gasoline by treating .

; naphtheni:{and/or aliphatic hydrocarbon
h.

w7

: mixture&

an end boiling point lying -
at most 25°C above the boiling point of the
aromatic hydrocarbons: to be made, the .
operations are -carried’ in vapor form with
hydrogen at 7-150 atm. énd 450-550°C in
presence of the oxides of the V and VI

. group- upon active alum:lna, followed by

separation of the aromatics from the
products - of the reaction. .

The production of anti-—knock notor fuels
from “olefinic gasolines which have been
»artially hydrogenated with. hydrogen = .

in the presence of hydrogenation catalysts,
and then with hydrogen under pressure of
3-100 atm with a partial pressure of
hydrogen of 20-70% of the total. pressure, .
but below 50 atm,at above 460°C in the

‘presence.of oxides of chromium, tungsten,

molybdenum or vanadium upon active -
glumina. -

Production of fuel oil with a specific
gravity of over 1 for use upon ships,from
high boiling oils following the THD con--
ditions. '

Hydrogen—poor middle oils conta.ining
hydrogen, oxygen compounds. and/or olefins
subjected to refining pressure hydrogen~

" ation at’ 15-70 atm with a partial pressure

of hydrogén of :25-75% of total’ pressure, .

‘but below 35 atm, with & réturn of the -
.hydrogen, in presence. of alumina,

magnesium oxide or zinc oxide +4- the oxides
or sulfides. of- molybdenum, chromium, = . -
tungsten, yanadium + the oxides or sulfides
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Berial . N ' P— - '
Kunmber O.%. Date atent - . o .
1278540 ' ~ of the iron group (e.g. glmim—lo—ﬂi)
12478 ' and if necessary strongly hydrogenating -
VAR : sulfides, then reforming or splitting ‘hy-
drog —presencéd-of heavy. mats,
sulfides activated charcoal or HF-
treated silica. ;

rengvIn

12500 12/16/40 Leading the reformed gasolines at
170 - 3509C with hydrogen over hydrogen-
ation catalysts, and then sver fuller' s _earth
at below 270°C. ‘ A

12533 1/8/41 The production of active alumina by
12594 ~ precipitating an alwiinum salt solution
with a basic magnesivm compound. The
sddition of a salt solution of a cate-
lytically active metal before or after
'heating. . :

12541 1/14/4) Refining gasoline and middle oil, or

~ glightly hydrogenating the olefing with hydro-
gen at temperstures over 460% in the .
presence of hydrogenating oxides of moly-
bdenum, tungsten, chromium, vanedium.

Next converting into enti-knock motor
fuels at 15 - 75 atm and a partial pressure
of *hydrogen of 20 - T0% of the total pres-
gure but below 40 atm, ever oxides of
molybdenum, -chromium or venadium upon
active alumine, magnesis or zinc oxide.

12542 Cu/a Conversion of gasoline and middle oil
into anti-kmock motor fuels by the DHD
process &t rising temperatures ‘and under
a pressure of 10 - 75 atm and & partial
pressure of hydrogen below 30 atm.

12554 1/23/41 Blending of a DHD gasolﬁe with & low- .
o ' aromatic splitting or hydrogenation gaso-
4 N 1ine boiling below 130°C.
12504 2/ulm - See 0.2. 12533
12608 .- 3/3/4L. See 0.2, 11808 _

1610 3/4/1.'if " See 0.2, 11807
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Seriel , ;

Number 0.Z. Date Patent

12627 3/8/41 See 0.%. 12180

12625 3/8/8 See 0.Z. 12180

12630 3/11/41 Treeting hydrocarbon mixtures boiling

: betweén 80-380°C with selective sol-
vents. Working up the extract by the
- - DHD process...

12657 3/20/11 Gasoline and middle oil and heavy
oil at 15-100 atm and pertlal pressure
of hydrogen of 20-80% of the total
pressure, but below 30 atm,. and the
return of 0.5-4 cbm hydrogen containing
gas in the presence of oxides of moly-
bdenum, tungsten, chromium, vanadium-
compounds of Li, Mg, Be, Zn, %r, Ti
upon actlive alumina.

12718 4/19/41 " The use as carrier for DHD catalyst of

) an alumine obtained by precipitation from
aluminum salt solutions at temperatures ’
over 80°C at a pH of 7-10 and heating

12731 4/26/11 See 0.2, 12180 ¢

12743 5/5/41 Mumina, megresium oxide, zinc oxide and

’ so forth + oxides of molybdenum, tungstem, -
ve.nadium 4 alkali-free metal fiuorides
to be used as cat.alysts for the DHD
process.

12746 5/6/41 Legding paraffinic or naphthenic gaso-
lines over dehydrogenatlon catalysts,
and next working them up to anti-
knock motor fuels by the DHD process.

12769 L 5/16/41° Working up heavy oil or middle oil =~ -

12926 by the DHD.process in the presence of

13627 alumina + metel fluorides, and if neces-

- . sary of.metal oxides to mostly middle -

oil which had absorbed up to 3% hydrogém,
to be used &s. diesel oil or for pressure
hydrogenation. The catalyst is to be used
in a fixed bed or in the fluidized state.
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out & DED process with finely
gubdivided-catalyst in the fluidized -
gtate. :

112925

12926
13285 ~

13485

1%27
14123

14368

- L4410

8/1/41
4/3/43

8/21/43

9/24/43

Reforming hydrocarbons by the DHD process
in the presence of the catalyst con- ~
gisting of a non-metal or ammonlum
fluoride+metal oxide upon catsalyst.

The return of preheated ciroulation
gases in different parts during the
D reaction. , '

See 0.Z. 12769

The addition of olefins in several pars

_ of the reactlon spdce during the

process.

Production of gasoline and middle oll
by the IHD process in several stages
with the pressure between at least 2
steges lowered by at least 5 atm.

_ See 0.2, .12769

Splitt pressure hydrogenation of high
boiling products in the presemce of
compounds of the heavy metals of the
V - VIII groups upon active silicates.

~ The production of low boiling uniform
" aromatic hydrocarbons by treating xylol

and homologs in the vapor form with
hydrogen in the presence of active -

" alunina+a small amount of an oxide or

fluoride of molybdenum, chxmium or tungsten
+ about 30% S10,, or &ilicates of 41,
Mg, Be, Zn at 480 - 550°C under DHD con-

, ditions at 10 -,‘;50 atm.

_ See 0.2, 12477
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431 10/ 16543

@

Splitting pressure hydrogemation of high boil-
_ing DHD products over compounds of heavy
metals of ‘the V - VIII groups upon active

1461 11/11/43

14562 1/17/kk

d) Multi-ptage Processeg «—

2105 . 3//25 Fr 612,504
8070 Brit 249,156
BrFIt 274,404
Us 1,876,009

US 1,890,434

Us 1,931,549
Us 1,938,234
Us 1,996,009
. US 2,006,9%

replaced by slumina or baurite and treated’
with fluorine or fluorine compounds, or

to which alkali-free metal fluorides have
beer added.

Refining the feed for the DHD process to
& maximm sulfur content of 0.15% and
guitably gasecis or vapor forming oxygen
and{;r nitrogen compounds of 0.5% or

0. . “

Reforming treatment of heavy gasoline,
isomerization of the fraction 70 - 150%
and blending the products. .

{

“~ Pressure hydrogehatiqn of coal followed

by pressure-hydrogenation of the tar
obtained after the separation of ash.

s 1,9?4,075 B

3278 9/2/25 Germ 548,711
. Brit 257,912
‘oS 1,957 ,787

433 9/ Fr 659,584

Brit 296,431
US 1,934,001

Increasing the value of coal in 2 steges,
with the suifur of the coal removed with
stesm in the first stsge and pressure
hydrogenation in the secgnd stage.

Pregsure hydrogenation in several atégeq
at deoreasing pressures.
¥



TG e A,
er (-] y » - v
Lhidd, u&%’l B 663,539 Step-wise pressure hydrogenation at in-
AR Brit 320,473 crédsing temperatures with the removal
) ©US 1,921,477 of hydrogenation products formed.
4481 12/17/21 Germ 580,828 Pressure hydrogenation in several
' ‘Fr 665,921 - stages with a separation of high
Brit 325,862 molecular weight products before the
US 890,438 next stage. :
5037 / 8/23/28, Germ 629,993 Pressure hydrogenation in geveral stages
: r 37,296 under more sharply defined conditions.
Fr - 663,539 ,
Brit 320,473
US 1,921,477
T34 6/25/31 Germ- 668,949 Pressure Hydrogenstion of coal paste
Fr 738,970 followed by pressure hydrogenation of
Brit 380,615 the products formed in the liquid
U8 1,984,5% phase with a small amount of hydrogen,
sy, and leading the gaseous prodwts ob-
*. tained over catelysts under hydrog
" pressure. ' S
j 5 ) '
8070 3/14/25 Germ 608,467 See 0.Z. 3105
A .
8704 1/5/35 Fr 800,229 High phenol and olefin middle oils ere
Brit 460,151 = broken down into two parts, the first
’ . part pressure hydrogenated under hydro-
genating but little splitting and splitting
pressure hyirogenation the products. '
i obtaired with the remaining part.
%12 10/23/3% Germ 696,531 Pressure hydrogenation of oils in sev-
US. 2,191,157 ' eral stages. Separation of hydrogem and
. gasoline after the first stage, pressure
hydrogenating the rest, returning all
" the reaction products and the hydrogen
into the first stage. S )
%15 20/24/3% Germ. 763,371 Pressure hydrogenation of coal in the

liquid phese, pressure hydrogemation of
middle.oils, mixing of the hydrogenated
piddle oil with about 10 - 20% heavy oil
obtained in the first stsge (diesel oil). .
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ber 0.Z. Date Paten

10834 6/9/38 Germ 703,837

1) 8)

Breaking down petroleum middle oil with
selective solvents. The low hydrogen -

e) Pretreatment

Iraction 1s pressure hydrogenated with
a small absorption of hydrogen, the
resulting products are pressure hydro-
genated in the presence of strongly

splitting catalysts,

De-watering of coal under pressure
together with its omn hydrogenation
products, then pressure hydrogensting.

Production of stable coal suspensibns"

for hydrogenation by mechanical
dispersion with the aid of bases,in

“organic liquids such as alcohols.

Freeing tars or oils from catalyst

poisons, then treating them catalytically

with hydrogen.

De-watering of fuels by heating under
pressure.

-Removal of bitumens prior to the pressure
hydrogenation of coal.

Pressure heating treatment of coal in
the absence of solvents and hydrogen,
followed by pressure hydrogenation.

@

See 0.Z. 3676

3343 10/%6/25 Fr 624,941

Brit 262,099

US 1,823,116

3503 3/24/2% Germ 503,351

Fr 627,758

Brit 292,217

Us ‘1,681,335

3511 . 3/30/26 Fr 631,459

/ .

%76 7/21/26 Germ 527,519

AT Fr- 637, 838

. Brit 274,858

Us 1,881,%8

) _

3850 11/26/26 Germ 554,366

‘Fr 643,735

Brit 281,247

Us 1,863,669

Us 1 864,855

4168 5/28/27 Germ 568,543

o =Fr 35,205

~~~~~ Fr 647,742

- . Brit 308,633
s 1,959, 175 ..

iy C12/14/21 Fr 36,332

- Fr 637,838

Us 1,783,757
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Serial
Bumber O.%. Date Patent
4631 2/14/28 Germ 590,098
9
AT 4/18/28 ' Fr 36,611
Fr 669,519
Brit 320,918
N 4/26/28 Germ 630,891
Fr 673,82
Ug 1,910,050
4890 6/18/28 Fr 676,328
Brit 313,879
Us 1,863,670
5031 8/22/28 Germ 559,520
L 37,306
Fr ¥ 643,785
~ Brit 330,219
‘ US 1,864,496
5165 20/24/28 Fr 682,995
- Brit 329,671
5322 12/31/28, Fr 687,294
\ : ‘ Brit 332,3%
5621 6/1/29 Fr 695,496

- Ii-e)—

3y

De-watering of water-containing

'gases prior to pre_ésure.hydrogenation'.

De-watering carbon containing substances
in several stages prior to the pressure
hydrogenation.

Breaking down the liquid feed with
selective solvents intb : hydrogen-rich
and hydrogen-poor and pressure hydro-
genating at least the hydrogen-poor
portions.

Preliminary hydrogenation of the feed -
for the removal of asphalts, separation
of lubricating oil and paraffing then
splitting pressure hydrogenatlon and

cracking.

Extracting bitumene in steps during the
pressure hydrogenation of bituminous
coals and pressure hydrogenating the
residues.

/
Removal of paraffins from parai‘fin-con— y
taining ters. The tars are condensed to

" lubricating oils, the converted parts

pressure hydrogenated to low boiling
fractions.

Removing with adsorbents high molecular
weight substences from liquids conteining
them and pressure hydrogenating the liquid
with the adsorbents.

Eliminating oxygen and sulfur compounds
by refining pressure hydrogenetion in
the liquid phase, without & preliminary
hydrogenation of olefins, in the presence

_of catalysts of the II - VIII groups. -

“Further treatment with hydrogen under

'pressnre—hfthe—absence—of-e&%&yatsr



" Brit 407,227

;’ﬂ"._ e T T
mar 0.2. lh.&'e Patent = . , :
5955 10/26/29 Germ 628,370 Removing the gum foming parts from
Fr 704,117 raw bensol prior to the refining
Brit 345,738 lvdrogmtion with fullerb' esrth and
»116,061  hydrogen.

6101 1/26/30 Gern 710,073 . Pressure hydrogenation of high boiling

10464, substances in the liquid phase with-
fixed bed catalysts after the removal

of gummy and asphaltic substances, e.g.
with adsorbents, chemically or by vacuum
steam distillation.
6175 2/3/30 Géri* 678,486 A protective distillation of the feed or
Fr.. . 709,735  the reaction products in a stream of
Brit 360,830 hydrogen.
US 1,983’241

6595 7/29/30 Fr 718,180 Rapidly heating finely powdered
Brit 363,040 baking coal in a weekly oxidising

v atmosphere which casuses the particles
, to soften and to swell.
6679 9/4/30 . Fr 721,795 Precipitation of asphalts and gums -
: . Brit 368,955 from tars and oils, pressure hydro-
US 1,993,386 genating the de-asphaltised produste
together with the precipitant.

6847  12/6/30 Fr 726,314 Breaking down the liquid pressure
hydrogenation products by distillation
into several fractions and pressure
hydrogemting these separately.

7106 5/20/31 Fr 737,255 Refining of the hydrogenation feed with

8436 ' Brit 389,113 liquefied methene hydrocarbons, part-

. . " icularly propane. -

7123 6/11/31 Germ, 607,79, Blininating the agh constituents of the

Fr- 736 »863  coal to be hydrogenated and the addition
: of the substancés decreasing the caking to
coal, or extraction with solvents of the
constituents sausing ca.ld.ng
7% 11/12/32 Germ 597,255 Deashing coal by acid treatment prior to
. Fr 43,689 pressure hydrogenation. -



. Serial . . ~ B
Nugber 0.Z. Date Patent $
835 1/13/33 Fr 767,108 Treating gasoline,. atddle oil or heavy
8240 Brit 424,531 oil entirely or partially with hydrogen
e in the presence of hydrogenation catalysts
below Wmmmw
or high/-.prossqroa.
7962 5/13/33 Germ 628,447 Pretresting coal with acids and pressure
r 43,689 hydrogenating after the additlon of non
Fr 750,296 alkaline dispersents.
Brit 407,227 / '
8059 8/18/33 Fr  TI7,147 Coal is saturated prior to treatment
Brit 422,892 with the solution of a catalytic and/or
acid aoting substence in the presence of
tetting agenta.
8063 8/29/33 Fr  TI7,119 Catslytic meterial is-added to cosl in
Brit 431,435  the presence of so much water that a
. - homogeneous paste i1 Tormed, and the
water is removed. O0il my be added-before
de-watering.
8088 9/19/33 Gern 678, 621 !'reeing coal mechanically from ash
Fr W9,L57 constituents and the addition of acid-
Brit 428,749 reacting substances prior to or during
the heating.
8092 9/29/33 Germ 672,732  Saturating coal with catalysts which
10654 Fr 778,67,  are partially or completely dissolved
10655 Brit 427,275 in an organic sgolvent.
10656
. : ’ :
8117 - 10/26/33 Fr - 780,077  Wetting ground coal in & thin layer
. with an acid liquid in such amounts
that no liquid is separated.
8160 11/18/33 Germ 699,192 Breaking down mineral oils and tars into
Fr 781,846  pitch and a hydrogen-richer portion by
_ Brit 443,306 distillation under reduced pressures or
© Brit 443,338 by tresting with precipitants or preasure
Brit 443,339  hydrogenating the hydrogen-richer portions
US 2,149,900 . (high cut products to be pressure hydro-

. gemated) .
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Serial
Bumber 0.2, Date Patent

8240 1/18/34 Germ 685,595 See 7835
r &5 5467 ’ \
Brit 433’593 .
8330 3/31/34 Germ 69,315 Treating the liquid feod prior to pressure
Fr - 787,780 hydrogenation with so much dilute acids
Brit 439,366 that only the organic nitrogen bases are
. . -diggolved and the olefins are not attacked.
8436 7/3/34 Fr 788,919 See 0.Z. 7106 ‘
~ Brit 448,334 _

8454 7/11/34 Germ 686,450 Step-wise precipitation of asphalt with
the ald of precipitants, in particular
propane, by' step-wise rise in temperature.

8517 8/25/34 Fr 792,591 Heating coal prior to pressure hyiro-
genation to 280 - 400°C and leading a-

» ) way the carbon dioxlde produced. .

8669 12/12/39 Germ 689,420 Keeping oxygen out of contsct with coal

- Fr 793,83, prior to drying and up to the pasting
R - with oil.
8985 - 8/3/35 Germ 65,957 Mixing of water gludge of the ground coal
Fr 807,936  with hydrogenation residues, separating
Brit 463,602 the water which separates with the ash
. . and pressure hydrogenating the rest.
9041 9/26/35 Germ 695,470 Hydrogen-poor and oxygen-containing
o R Fr 800,971 feed is pretreated under strongly
Fr 800,972 hydrogenating conditions, then lead
Brit 452,158 over catalysts treated with fluorine.
- Brit 452,095
US 2,194,186 o
9221 2/1/3% Germ 680,469 Treating cosl with oxidizing substences
Fr 816,95, prior to the pressure hydregenation.



Serial
Nusber 0.Z, . Date _Patent

9237 4/16/%

Dehydrogenation of the pressure hydiro-

" genation heavy oils before any later

Resolving of the byﬂrooarbons boiling
above 200°C with 1iquid aliphatic hydro-

_carbons, which contain over 10 carbon

atoms, and pressure hydrogenating the
agphalt containing portion.

Resolving brown coel tar oil by
extraction of 1liquid ammonia and treat-
ing the axtract with alkall lye.

Deashing ligquid carbon-containing gub—
stances with carbon dioxide, conveniently
with ammonia and (NH,) _CO, in the presence

of water under presaurg'. 3

Deasi:ing liquid carbon-containing sub-
stances with acidified substance with
large surfaces. .

Refining pressure hydrogenation f‘olloved
by splitting pressure hydrogenation
with both stages carried out in the
presence of hydrogenation catalysts
deposited npon carriers.

Treating solid or semi-golid carbon-
containing substances prior to pressure
hydrogenation with sulfur, gaseous or
volatilizable oxygen-free sulfur compounds .
or oxygen-containing organic sulfur compounds
at elevated temperatures and under pressure, .

Deashing liquid carbon-conts.ining materials
with acids, including hydrogen sulfide,-
which do not atiack the feed, conveniently
with ammonia or (NH,),CO. in the presence’
of water and under prassﬂre

Germ 719,199
r 816,31

“Brit 471,112 treatment.
US 2’123’245
US 2,123,246
9284 3/6/3% Fr 818,784
U5 7/11/% P 823,210
9568 9/17/3% Germ 722,406
US 2,206,729
9590 10/7/30 US 2,206,729
9595 10/10/36 Germ 724,667
10004 5/21/37 Germ 704,29
) . Fr 838,185
10053 6/17/31 US 2,206,729
10464 1/16/37 Gern 700,321

See o_oZo. 61_01_— o ‘.f
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. Hugber 0.%, Date Patent
‘ R . , L
10587 3/4/38 Germ 711,439 Removal of aliphatic oxygen-containing
: " subgtances such as algohols, aldeliydes,
ketones or esters from the pressure
hydrogenation products of oxygen-rich
coals prior to the pressure heat
treatment. '
10603 ~  3/9/38 Germ 697,518 Saturating :coal with reaction water
; R containing ammonium sulfide.

10632 3/22/38 ¥r 850,899 Production of diesel oils from middle
oils by resolving down into hydrogen-rich
and hydrogen-poor portions, partial
hydrogenation of the latter and blending
with the hydrogen-rich portions.

10654  Germ 715,111 See 0.2. 8092

10655 Berm 688,916 See 0.Z. 8092

10656 Germ 676,271 See 0.Z. 8092

10830 8/30/37 Fr 841,528 Resolving down of coals with kogasin into

Brit 508,953 two fractions. Pressure hydrogenation
US 2,232,673 of the heavy fraction in the 1iquid phase,
pressurs hydrogenating the lighter fraction
in the vapor phase for the production of
) gasoline and diesel oil, .
11309 ~  1/23/39 Without increasing the portion boiling
12209 » below 325°C, heating tars and mineral
' oils under pressure to 420 - 470°C, and
_pressure Teleasing into a space under
such conditions causing a breaking down of
a considerable proportion of the portion
boiling aboveé 325°C in wacuum into one which
boils above 325°C at athmospheric N
presgure, separation of the pitch from
the products, forming vapors during the
pressure release. The heating and
pressure release may repeatedly be
carried out after each other.

n30 1239 Hedting tars, mineral oils under
. v pressure to 420 - 570°C as long as there
is a considerable gplitting off of the



"Serial

Buber 0.5, Dete Patent

11310 1/23/39

L s , II

portion boiling above 325% in vacuum
into one which boila above 3259C at
atmospheric pressure. Separation into

11875 12/23/39

12068 3/19/40

12189 3/19/37

12209 1/23/39
L6 - 6/19/43

-

14733 5/9/44

Germ 736,668

Germ 734,721

Piteh and VADors Whlch aFe after-treated,

Production of fuel oil from LTC tar by
breaking it down lnto light and heavy
fractions, hydrogenation of the heavy
fraction and mixing the hydrogemation
products with a lighter fraotion. -

Prehydrogenation of aromatic hydroearbon
olls, oontaminated with oxygen and nitrogem
-containing compounds, using active:
alumina + oxides of the metale of the

V+VI groups.

Breaking down with-selective golvents the
fraction of carbon-containing substances’
boiling above 325°C into hydrogen-rich

and hydrogen-poor substances, converting
the latter by splitting pressure hydro- ‘
‘genation into middle oll, and aromatizing
pressure hydrogenation of the middle oill
and of the gasoline containing tolumol.

~ See 0.Z. 11309

/
Flotation of coal or oil shale prior te
pressure hydrogenation using halogenated
higher homologs of the cresol, in '
particular xylenol+ soap solutions.

Freeing tars and oils prior to pressure
hydrogenation by aleoholic substances or _
by selective solvents from oxygen-containing
compounds, " in particular phenols, .and
freeing from nitrogen-containing compounds
by a further pretreatment with strong acids.
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Serial
Number 0.Z, Date Patent
f) Refining Hydrogemation
3288 9/15/25 Germ 550,123 Refining - raw benzol by catalytic
Fr . 621,505 pressure hydrogenation.
Brit 258 576 / : . :
Us 1,932,365
4214 6/24/27 Germ 665,228 Sulfur removal with hydrogen in the
Fr 655,230 presence of metal sulfides under such
Brit 315,439 conditions that no appreciable hydro-
Us 1,897,798 genation occurs.
Us 1,932,369
4434 11/19/27 Germ 1727 »921  Refining volatilizable hydrocarbon
Fr 667,138 mixtures by pressure hydrogenation in
Brit 300,900  the vapor phase with catalysts non-
US 1,932,186 sensitive to sulfur. !
4793 7/31/30 Germ 671,612 Refining of paraffins by pressure
6598 Fr 673,823 treating with lydrogen under mild
Brit 320,921 conditions in the presence of elements
Us 1,973,833 of the III, IV or VI groups,, or nickel
and/or cobalt together with bismuth and
vanadium,
4809 5/8/28 Germ 720,002 Refining of high boiling oils in the
Fr 667,138 1liquid phase by catalytic pressure hydro-
Brit 327,463  genation. l
' US 1,932,186 )
5067 9/8/28 Getm 551,687 Refining of raw benzol together with
Fr 37,33 the pressure hydrogenation of coal
Fr 621,505 middle oil and the like. '
Brit, 327,194 o .
US 1,975,475
L5133 10/20/28 Fr 682,363 Catalytic refining ‘of lmocking motof
Brit 332,251 fuels with hydrogen under pressure mixed
US 1,920,888 with aldehydes or alcohols.
152% - 12/3/28 ‘Germ 629,886 Refining unsaturated or aromstic hydro-
: ~Fr 685,687 -carbons with hydrogen over 200°C in the .

Brit—333;511 / presence of sulfides or oxides of the I

'Us 1 ,908,286

~

~VII groups, possibly with partial .
hydrogenation. -
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Serial
- Rumber 0,7,
- 5768

& Q_m -

7/31/29 Fr 685,687 -

Brit 333,511
Us 1,908,286

L& 4

g+ e e el s s G e
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See 0.Z. 5256

6598

7130

7149
7349
w34

1836

7951

7/31/30 Germ 681,857
Fr 39,860
Fr 673,823
Brit 367,939
Us 1,930,468

613,726
738,100

665,535
Fr 739,860
Brit 388,864
Us 1,989,626

Germ 631,382
Fr 7464640
Brit 400,262
Us 2,059,495

6/22/31 Gern
r

7/13/31 Germ
12/5/31

r
Brit

1/12/33
416,97

658,651
765,273
421,905

1/12/33 Germ
Brit

Fr

5/5/33
- Brit

433,001

763;575 :

772,811

_ fides of the heavy metals

See 0.Z. 4793 N

Purification of raw phenois'by refining
pregsure hydrogenation. o

" Purification of waxes by refinihg hydro-

genation.

Purification of oxygen-containing
hydrogenation products of earbon monoxide

by refining pressure hydrogenation.

Refining pressure hydrogemation of middle
0ils and gasoline in the liquid phase
with the addition of finely divided
catalysts. Co )

Refining hydrogenation of high boiling
gasoline constituents, which consists
predominantly of aromatic hydrocarbons,
for the production of safety fuel.

Hydrogenating pressure refining of

raw gagoline with a gasoline partial
pressure of 0.5 - 3 atm and hydrogen partial
pressure of 30 - 60 atm in the presence

of sulfides or oxides of the V and/or VI
group, -if necessary with oxides or sul-

of the I and/or
VIII groups. :
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Serial ¢ . u .

Number 0.Z. Date Patent _

8021 7/14/33 Germ 734,151 Refining pressure hydzjogénation of

131742 L pagelin o gen

11744, Brit .424,748 ~ sulfides or iron, zinc, manganese,

11745 , . copper or tin as catalysts. .

8436 ' 7/3/34 Fr 788,919 Refining pressure hydrogenation at

\ Brit 448,334 elevated temperatures of oils boiling
s . ~ &t 200 - 4000C with liquefied hydro-
~ carbons whith are gaseous at room
temperatures.

10595 " 3/8/38 Fr 846,480 Refining reduction and hydrogenation” of

) ‘ liquid or fusible hydrocarbons by heat-
ing with at least equal volumes of cyclic
hydrocarbons which give off hydrogen.

11743 Germ 713,208 See 0.Z. 8021

11744  Germ 715,624  See 0.7. 8021

11745 | Germ 714,810 Ses 0:2. 8021 - |

14550 9/10/44  Purification of synthetic glycerine by

, catalytic pressure hyﬁrdgenation.

14714 V 4/19/44, The production of vaselines or refined
oils from high boiling distillation
residues by de-asphaltizing and if .-
necessary by de-gumming of the feed and
refining pressure hydrogenatim of the
-refined product or of the paraffin

' - A obtained from it. . )
14810 6/24/44, : Production of vaselines by refining

pressure hydrogenation. Part of the
de-asphaltized and possibly de-gummed
.feed is de-paraffined, and the paraffin-
free oil is added to the not de-paraffined.
portion prior to the refining pressure
hydrogenation. The two parts may also be
subjected to refining pressure hydro- .
genation separately, and then blended..
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Sevial e i o e e
Number O.%. = Date Patent _
g) Pr ion o . wio | ricat ‘
4863 6/1/28 Fr 676,089 Condensation of tars or mineral oils in
' . ' 7 '
Us 1,914:727 containing gases and pressure hydrogenation
- of the condensation products primarily into
‘ » lubricating oil. . '
4943 - 71/11/28 Fr . 678,328 Pressure hydrogemation of coal without the
' Brit 315,764 formation of gasoline followed by extraction
‘U8 1,920,887 . with solvents for the production of lub-
. ricating oil and paraffin. .
6084 6/22/28 Germ 729,769 Ref:.ning pressure hydrogenatioh of raw
lubricating oil in the vapor phase.
7108 5]23/31 Ge_rm 571,792 Joint ‘distillation of pressure hydrogenation
’ 736,557 producte and other .olls for the purpose of
production of lubricating oils. ~
7284, 10/13/31 Fr 743,816 Improvement of lubricating oils in'the '
liquid state by pressure hydrogenation
below 300°C.
TI05 9/17/32 Fr 760,861 Mixing of the lubricating oils obtained
. Brit 407,379 by the pressure hydrogenation of paraffin-
base petroleum oil with condensation or
polymerisation products of paraffins, .
‘hydrogenat ion products of caoutchouc or -
: gums or of polymerization products of olefins..
8055 8/15/33 Germ 632,866 Pressure hydrogenation of cosl paste

Fr  T76,585 ' with such small thruput that over 90k
. Brit 425,81, of the carbon 1s hydrogenated and the
: ' liquefied oil contains léss than 2% asphelt
‘and the fraction boiling above 325°C can
“be treated by extraction, refining or
" precipitation means or with hydrogen
under pressure. ’ ’

8196 12/14/33 Germ 689,360 Resolving of the feed containing .
- . Fr 781,549 lubricating oils with selective solvents
' " - into hydrogen-rich and hydrogen-poor por-
tions and hydrogenating of at least part

——of these- portions. o ’



The 1.G.

Serial

Number 0.Z. Date [Patent

8237 | 1/16/34 Fr 740,034
8244 1/20/34 Fr 784,319
) Brit 435,548

Brit 435,598

Us 2,140,545
Us 2,258,806

8334 4/5/34 Germ 688,736
Fr 788,260
8677 - 12/18/34 Fr 46,818

, Fr 676,328

8693 12/29/3’1,'651-'1:1 709,022
. Fr  800,%5
Brit 450,721

9081 11/5/35 Germ 711,376
812,228

Hydrogen-poor hydrocarbons are subjected

ole discherge and
pressure hydrogenated for the production
of lubriecating oils. '

Carrying out of the hydrogenation in the
presence of oxidation-inhibiting substances.

Prodguction of lubricating oil and paraffin
from the pressure hydrogenation products
of brown coal, separation of agphalts-and
guns, precipitation of the paraffins of
different molecular weight by a step-wise
cooling and pressure hydrogenation after
any desired stage of the process.

'Separation of paraffiné-from pressure

hydrogenation products, converting the
rest by pressure hydrogenation into
lubricating oil or low boiling hydrocarbons.

Paraffins from coal by mild extraction
and pressure hydrogenation of the extract,

‘avoiding splitting.

Production of lubricating oils from

brown coal or peat in three stages.
Pressure hydrogenation of the raw material
below 430°C to asphalt-rich heavy oil,
pressure hydrogenation of the latter in
the liquid phese with finely divided
catalysts, pressure hydrogenation'of the
fraction boiling above 3250C over fixed
bed catalysts below 4300C to lubricating
oils, - :
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A

Pressure hwdrogenation of high boil:ln¢

pweseneo ot organ:lo solvonta and rixod
bed catalysts at 270 - 380°C wnder such
nild conditions that a maximum increase
of 10% of the oils boiling below 350°C
is prodused by the reduction of the
asphalts and gums.

Pressurs hydrogenation of high boiling
oils containing asphalts under such

mild conditions that a maximum of 20%
increase is obtained of the oils bo:ll:l.ng
below 350°C. -

Pressiire hydrogenation of high boiling
asphalt-containing oils in presence of
fixed bed catalysts or with the addition
of large amounta of finely divided ‘
catalysts, below 400°C with such a small

. thruput that the increase of the o0il boiling

The 1.6, - I
“Serial
m.__.__er 02, Date Patem
h) ITH Process.
953 8/15/% Gera 69,083
. . U l! >
9656 11/19/% “Gern 695,275
US 2,206,729
- 9657 '11/20/% Gera 725,600
" US 2,206,729
110097 T/17/37 - Gern 45,445
10119  7/22/21 Germ 695,471
lows  7/28/31
10641 ° 3/29/38 Germ 704,233

below 3509C during the reduction of the
asphalt is over 10, ﬂth howevsr a
na.x:l.mum of 15%.

Pressure hydrogenation of asphalt-containing
oils at rising temperatures in such a way
that the asphalts are reduced and the
portion boiling below 350 C is increased

by 10% or less.

The catalysts in the. first part of the

reaction space .are only half &g active as
in the rest of the space : :

Permit the teinp@rature to rise over-
4009C after using the TTH process tith
an inorease of over 20% of the portion

-boiling helow 350°C.

A feed which foams below 325°0 in the
vacuum a.nd/or a.ppea.rs non homogemoous under -

*300% berore “the m prqooas N



The I.G.
Serisl ’
Number 0.%Z. Date Patent

10711 5/15/35 Fr 807,157

1) Pressure Extraction

3894 12/22/2%6 Fr 647,742
Brit 282,691

Us ' 1,904,586

3942 1/13/21 Fr = 647,742
. . Brit 283,545
US 1,904,477

4062 3/18/27 Germ 567,330
Brit 301,946
Fr 650,722
US 1,822,349

4488 12/22/27 Fr 666,051
Brit 311,031

1655 - 2/24/28 Germ 541,755
_ Fr | 669,519
Brit 320,918

482/, 5/18/28 Germ 695,268
. Fr 675,073

Prit 312,050

Us 1,988,019

4828 5/19/28 Brit 322,749
5185 . 11/7/28 Fr 37,543

Fr 647,742
Q153 . 12/14/35 Gern 700,372

The use of electrically conducting
’ direct and/or
alternating current is passed.

Pressure extraction of solid cerbon-
containing substances such as coal with
0ils boiling sbove 300°C, if necessary
with the addition of gases, such as
small amounts of hydrogen. .

Pressure extraction of coal with oils
_boiling between 100 - 300°C, in particuler—
middle oils, if necessary with the addition
of gases, such as a small amount of hydrogen.

Heating coal under pressure, then extracting.u

Pressure extraction of coal in presence _
of non-metals.

Pressure extraction of coal, Dehydration
in vecuum in presence 6f solvents.

Pressure extraction of coal followed by
pressure hydrogenation of the.residues.

Extraction of bituminous substances with

- pressure hydrogenation or cracking products
boiling between 80 - 150°C and conteining
a high proportion of aromatic compounds.

Pressﬁre extraction of coal with intensive
mechanical comminution followed by pressure

hydrogenation.

' .

Pressure extraétién;ﬁrior to filtration
or mentrifuaina and heating to lSOw— 300°C.



Se

9167

Date

12/21/ 35 Germ 699,552
Fr 846

_s&m

2

Production of heavy oil by pressurs
extraction or mild pressure. hydrogenation

9168
11372
11373
1137
1375

9188

9505

9541

Brit 466’ 524

12/21/35 Gera 711,380

1/16/36

7/23/3%

s/i5/36 '

Brit 469,914

Brit 466,336

Gera 708,258
Fr 816,371
Brit 469,048

of eoal, Precipltation of the Righet

“molegular weight oonstituents at elevated

temperatures and under-pressure using"
aliphatic hydrocarbons with 4 ~ 9

C atoms, using the middle oil and the
asphalt for pasting. of fresh. oo&l. '

Pressure extraction or preasure hydro-
genation with ‘small supply of hydrogen
-in the presence of mineral acids, carboxy
acids and chlorine, bromine, halogen
compounds of solid non metals, 0.8 -
organie halogen compounds or ammonium
chloride, as well as of heavy metals,
organic compounds of the oxides of the
heavy metals of the IV to VIII groups,
conveniently in the presence of gaseous
or volatile sulfur compounds, heavy .

‘metal sulfides, metals of the iron group

or their compounds, e.g. with iren or
iron oxide or nickel nitrate-:-alka.u

or halides of molybdenum, tungsten;”
vanadiuam or by the addition of acid-
reacting substances in such amounts that
the basic constituents or the o%}‘, are
neutralised. .

Production of fuel oil or motor fuel by

_-pressure extraction or mild pressure hydro-

genation of coals. Precipitation of high
molecular constituents with propane, ethane

- or methane and mixing them with the cyclis

Germ 663,5102
Fr  823,%)

Germ 732,278
Fr 824,744
Brit 481,108
US 2,223,184

middle oils. The dlssolved fraction
is used as a pasting oil. :

The addition of thinners to coal extracts,
,éiatilling off the extraction means and .
pressure hydrogenation of extract a.nd :

. thinners .

rol

Separating the prossm'e extract or the
deashed products of mild pressure hydro- -
genation into wax and asphalt-like groups -
by mechanical means.



10/23/37 Germ 705,178
- Fr 845,004

T - el - R & 5 ) N
The I.G. ) -
Serial ‘ .
Bumber 0.Z. Date - Patent P
9572 9/19/36 Fr 82,454 Pressure hyﬂrog:enafion of coal “extraction
. oxldes.
9598 10/13/36 Fr 827,600 Pre-extrecting bituminous substances; .
: ' extracting under more rigid conditions,
_ pressu;'e,hydrqg_engting the extract.
%58 11/21/36 Germ 69,501 Pressure hydrogenating the products
Us 23215,869 of coal extraction, edding the non vapor-
- forming hydrogenation products to the |
meke-up extract for hydrogenation.
9747 1/13/37 Germ 710,867 . Extraction, of brown coal with a fraction
i of the pressure hydrogenation boiling
between 170 - 2600C, conducting pressure
hydrogenation in such & way that {he fraction
would contain 5 - 40% cresol.
9793 2/6/31 Germ 717,805 Mixing of solid and liquid substances
o Fr 833,315 with the introduction of low boiling.
o substances. ‘ : o
10186 8/25/37 Fr 841,727 Pressure extraction of coal with 8 - 18%
] . ' water in the presence of hydrogen.
10220 9/20/37 Gern 748,463 Improving powdered combustion and power
’ " Fr 842,464 fuelp obtained by pressure extraction by
Brit 503,480 treating with oxygen at elevated tgampe'ra‘&ures
" below the kindling temperature.
.10230- 9/29/37 Germ 696,402. Production of \:phenols from phenolic gums
Fr 843,842 by pressure extraction with solvents above’
~ Brit 503,200 300°C. : ’
Us 2,230,812 :
10291 Improvihg the filterabllity of the ‘pro-

ducts obtained in the pressure extraction
and mild pressure hydrogenation in the |
presence of small @mounts of hydrogen .

by removal during the extraction- of &

small proportion of the products at; the

- bottom end of the vertical reaction vegsel.
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Serlal ‘ L - o
Number 0.Z. Date Patent g Co ey
10299 10/26/37 Germ - 731,364 Improving the powdered combustion and
- . Fr ~ 843,842 power fuels obtained by pressure extraction,

Brit

Y
- elevated temperatures, the other part ith
nitric acid or oxides of nitrogen, and
mixing the products.

10424, 12/20/37 Fr 847,150 Decomposing of the pressure extract of coal
: ' v Brit 508,482 or the coal hydiogenation products with
> gelective solvents, treating the asphaltic
constituents with the- oxides of nitrogen
for the production of powdered -fuels.

~5 .

erm 720,826 The introduction of hydrogen-free or
hydrogen-poor gases behind the first
third of the reaction space during the
pressure hydrogenation of coal, so that
only a partial hydrogenation will teke
place with the production of a réadily
filterable product. . .

Q

10432 12/23/37

10531 2/10/38 Fr = 842,464 . Improving the powdered combustlon and
.. Brit 503,480 power fuels obteined by pressure hydro-
" genation by treating with oxygen at
elevated temperatures 4 liquid fuels.

10532 - 2/10/38 Germ 722,810 Obtaining powdered high melting combustion
: Fr 849,803 and power fuels from the pressure extracts
by the removel of the low melting fractions

. by mechenical separation or distillation

‘- and/or treating with selective solvents. -

10586 3/3/38 Germ 725,608 Pressure extraction with hydrogen and
: : 850,493 catalysts in presence of an extraction
Brit 522,096 means consisting of middle oils ‘containing
: less than 10 g hydrogen to 100 g carbon
- . and of small amounts of hydrogen-rich -
- ) oils containing at least 14 g hydrogen
PR : to 100 g carbon.

10592 2/10/31 Gern 701,82 Pressure extraction of coal with oils in
" . bundles of tubes under pressure in fixed
arrangement in a heating chamber.
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This 1 | - T
Nuber 0.7, Dite Fatent

152,829 The production of soluble sud fusible

10708 10/30/34 . dustr !

¥ 800,920 solid bituminous hydrocarbons (primsgy.

. Brit . 468,680 bitumen) from solid carbon-containing

~y ' WA VEVAUS W .
. under, pressure and at-elevated temperatures
v in the presence of solvents of an aromatlo
, _ or naphthenic kind, operating with @a
* " ineufficient amount of hydrogen in

. comparison with the abgdorption capacity

_/ ~ of the carbon containing ‘subatdnces.

———

10713 7/13/35 Germ 700,774 Production of fuel oils and diesel fuels
by dissolving primary bitumens and oils,
obtained by low ‘temperature ¢arbonization

e or protective hydrogenation of bitumen-

. 1like hydrogenation.products.

10714 7/13/35 Diesel fuels consisting of solid bltmhinous

' ' hydrocarbons, such es asphalts, pitches,

- eracking residues and similar bitamens, -
fused or dissolved in hydrogen-poor - :
solvents, such as.tar oils or the products-
of weak hydrogenatlon of solid bituminous

-

m&teria_.ls. T

10719 2/1/% Fr = 48,125 Extenslve replacing of the pasting oil
. . Fr 800,920 of low hydrogen content with primary .
Brit 489,664 Witumen, pitch or oracking residues.

10827 5/30/3% Austr 153,978 Production of fuel oils and diesel fuels.
1816 - Fr 819,660 Solutions of primary bitumen or coal
" Brit 476,411 extract in hydrogen-peor oils freed from
. high molecular welght substances by an )
o0il which precipitates them. The precipitant
is recovered by distillation..

11055  9/24/38 Germ 708,432 The production of osokerite-like substances .
: by breaking down brown coal extracts into
hydrogen-rich and hydrogen-poor fractions
and removing the paraffin from the hydrogen
-rich fractions. The paraffins or the
"hydrogen-rich fractiens of the extract are
pildly hydrogénated at about 250°C avoiding
“gplitting. e :

\



ThQ'I &G'of_'_'f- - '-T"' e ,~ e e T
Sorm ; ) " e pmeng et e .:_,,......_.v...u.,. et e e : G : . -
Nugber 0%, Dafe Pategt - | o
11185 12/7/38 Germ M2,311 Heating the fééd with adsorbents during
‘ presgure hydrogenation with ssall..
amounts of hydrogen and adding the
reaction vop:el;
11372 "~ Germ 707,813 See 0.Z. 9168
1373 Germ 719,5% See 0.Z. 9168
nsn Gern 711,711 See 0.%. 9168 . -
1315 Gern. 714,909 See 0.Z. 9168
11377 Gera 711,712 Ses 0.Z. 9168
11816 ' - Germ 739,;556‘ " See 0.Z. 10827
: . . ! v ‘ o -
12331 8/27/40 Germ 750,238 * Production of gums from coal by pressure
) extraction or mild.pressure hydrogenation
< and low temperature carbonization of the
products and separation of the gums from
the low temperature tar by distillation
or by precipltants. .
12385 Germ 733,905 See 0.Z. 10299 —
k) T | rAr oL ;Ac al for ‘ Pr‘uc ion 0 co .
10740 5/1/38 Germ 735,726 Compressing coal with high boiling
- Fr 853,715 hydrogenation produsts or pressure
’ . ‘ extraction produocts, low temperature

carbonisation of tHe compressed mass

at about 500°C for the production of .
* tar and low temperature carbonizatlon

coke. e :

11067 10/6/38 Gera 738,621 . Lov temperature, carbonisation of 2
N - Fr 853,715 nixture of-comminuted coal with high
boiling products of pressure hydrogenation,
S A with an asphalt content of over 50% -
™~ 7 . ' referred to the ash content, and at least
o ~ . 2% in the mixture. . -

11250 - 12/31/38 Germ 745,161
T ' Fr 853,715
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Husber 0.2, Date: Patent -
11250 12/31/38 Gern 745,161 Low ‘temperature carbonisation of a
*r 853,715 mixture of coal with high boiling products
. of proas‘m'e.»vwdrogmi‘ation or residues in
a0k pEOpe - ; v
50. - 150°C solid cohering pleces are
obtained. :

- ' =

11485 4/19/39 Germ 736,971 Low temperature carbonisation of & mixture
o Fr 853,715 of coal and high boiling products of :
pressure hydrogenation or residues in 2
_proportion of 0.05 and 0.3 parts by weight
of the hydrogenation products to one-part
by weight of the mixture. ;

11660 7/14/39 Low temperature carbonisation of a .
mixture of baking bitaminous coal or
brown codl, peat, or partislly de-gased
coal and of high boiling products of pressure
. hydrogenation of coal. oo '

11679 7/27/39 Production of compressed masses from
‘ "baking bituminous coal,. previously dusted -
with a Bust of non baking coal or of_
peat, at slightly elevated temperatures,
and conveniently with the addition of
high boiling hydrogenation products.

11891 - 12/4/39 Low temperature carbonization of mixtures
' of coal with high boiling produsts of
pressure hydrogenation, with an added -
binder for the prodmction of compressed masses.

- 11901 12/11/39 Production of fuel oil and solid coke by
’ low. temperature carbonization and pressure
hydrogenation. The pasted coal is pressure
hydrogenated to fusl oil, The hydro-
tion residus is pressed into shape
with fresh coal and carbonized at low
temperatures. The lo¥ temperature
carbonisation tar is used for- the pasting
of coal for the pressure hydrogenation.



ML%MM

4/24/1.0 Gern 741,586
Fr 888,733

Use 28 & briquotting agmt of »° produot
of heating to 250 - 450°C of a mixture of
bituminous coal with low temperature

12160

12510
13223
13876

ur5
14800

12705
12719

221
13223

5/24/40

12/21/40 Pr 881,168

4/12/41

412/

1/29/11

1/28/42

Yy

1/28/42,

. ~carbonisation tar or lvs aigh bolling

hydrogenation products or the hwdrogmtion
products of bituminous coal.

Production of tar and solld coke by low
temperature carbonisation of a mixture of
coal with the products of presgure extraction

" of coal.

Pressure hydrogemtion reaiduas or

‘pressure extracts are converted into

mter:Lala with a softe point of 45 -
150% preferably 60 - 160°C by distillation, -
extraction, addition of pitch or organis
golvents or by treating with oxygen-con-
taining gases and then mixing with at least
5% of a solid carbon-containing material .-
or an inorganic absorbent, the mixture if
required being pressed, and carbonized at
low temperatures, burned or gasified. )
e
See 0.2. 12510

See 0 QZ 0 12510

Fusible bituminous products obtained by
preasure extraction or by protective

-presgure hKydrogenation of coal carbonized

at low temperature under pressure for the
production of coke.

Production of solid coke by low temperature.
carboniszetion of agphalt-containing regiduss
with the addition of metal hydrox:wes or -
carbonatea. ‘

See O.Z. 12510 .

See 0.2. 12510
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Husber 0.2. Date ZPateni

- 13264, 2/19/42 Production of high grade coke and fuel
’ - ' oil by low temperature carbonization of
__cosl with a binder cbtained by incomplete
hydrogenation or by pressure extracticn of
coal using a pressure-distilled low :
temperature carbonization tar as a pasting
oll. _ .

13876 12/28/42 See 0°Z. 12510 - . .

.

1115 3/31/43 Production of carbon electrodes by using
an asphaltic binder cbteined by a protective
hydrogenetion of coal with an insufficient
amount of hydrogen. : .

14116 3/31/43 Production of earbon electrodes using an
, agphalt-containing binder -produced by
treatment of tars and mineral oils with
liquefied hydrocarbons, gaseous at room
temperature. .

14751 5/20/44 Grinding of the solid products of low
temperature carbonigation of the hydro-
genation regidue still retaining 0.5-1%
oil to a finvhess of about 0.1 mm and
compressing to briquettes in the dry state
without the addition of a binder under
a pressure of at least 700 etm. '

LTS 6/5/44 See 0.Z. 12510
14800 6/16/44 See 0.2. 12510



The I.G. &
Serial
Number 0,Z. Date

3541
7677

4529
5556

5387

5471

5556

5926

6599

1/13/28

1/30/29

BN - =S

III Raw laterhlg and Finighed Produdt ' g B . ,
#) gosolal Eax Natorials |
4/22/26

!

Fr 624,843

_II:8).

Inproving the quality of gums by pressure
hydrogenation of high molecular weight

_polymeriszation products of olefins and

. gums by mechanical: treatment, in part

1

Fr 667,241

US . 1,960,977
Us 1,999,738 .

Germ 647,178

Brit 336,616

3/8/29

4/21/29

- 10/15/29

v, 8/1/30 G

Fr 691,24

Brit
Brit

340,470
349,892

Fr 38,193

Brit 336,583

Fr 564,208

Brit 352,537
US 2,048,662
US 2,102,726
us 2,22'7,659

Fr 39;709
Fr 689,713

" See 0.2. 4529 o
Fr 667,241

de-polymerization, then pressure hydro-.
genation to highly viecoua lubricating
0il-1ike produ,ct.

Production of hydro—aromtica in the .-
presence of sulfiif resistent catelysts, —
conveniently upon carriers at temperatures
below 350°C. .

Production of hydro—sromatics from the
corresponding phenols using hydrogen under
pressure and in presence of the oxides or
sulfides ‘of the metals of the II - VII

'and the metals of the VIII and heavy

metala of the. ﬁ:rst group.

Presgpre hydrogenation of residues obtained

" in-tHe condensation or refining of hydro-

carbons R

W

Production of alcchols by pressure hydro-

_genstion of the oxidation products of high

molecular veight. hydrocarbons.

x

n%fodﬁction of nx—i:l.ke materiala by

cat&lytip pressure hydrogenation of high
molecular weight organic acids or their
’derdivatives with low molecular veight
a.lcohols. R



478,306
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The I.G. ST
Serial . o
Nuber 0.%. Date Patent ..
$865—12/16730GerT599; 38T Froduct Ton of waxes snd war-Like
: . 39,709 . materials by chfalytic hydrogenation
Fr 689,713 of high molecular weight fatty acids,
Brit 35,731 aliphatic oxy acids, their salts, amides,
Us 2,093,159 . anhydrides, esters etc. :
7052 4/13/35 _Germ 630,823 Production of liquid benzol hydrocarbons
Fr-  73,,879 by catalytic treatment of naphthalene
Brit 389,171 with hydrogen under pressure in presencs
! US 1,998,595 of M003 .or 103 -containing catelysts
7301 10/30/31 Gernm 636,385 Reduétio'n‘of phenols with hydrogen under
- “Fr  7.3,570 pressubein presence of catalysts, e.g.
Brit 397,901 sulfides of the metals of the VI group, .
a to aromatic hydrocarbons, e.g. conversion
of raw cresol intd toluol.
7677 8/23/32 Germ 597,086 See 0.%. 3541 —
Fr 761,252 . :
Brit 411,894 )
' 082,093,096 * | |
g 12/2/32 Fr 709,734  After-treatment by preséure hydrogenation
Fr 762,002 .of condensation products of paraffins or
\ Brit 354,441 of olefins obtained. by. dehydration of T
' Brit 409,696 higher alcohols with ¢yelic hydrocarbons.
US 2,111,126 S ~ , ‘
7807 12/23/32 Germ 615,148'~Pressure hydfogenqtion of fats and’ fatty
Fr 765,379 oils by the use of heavy metal sulfides. _
.y Brit 415,203 o
8640 11/24/34 Fr 793,084- Improvement ot asphalts by pressure . '
! . "~ hydrogenation with the addition of hydrogen,
. but without appreciably reducing the oxygen.
" content of the asphalts.. Ty
8727 4/21/28 Germ 623,001 Hydrogenation of phemols with di Ticultly
' " .redyeible metal-oxygen compounds with the
. - , produetion of liquid hydrocarbons. .
9452 . 7/2/%:Germ 711,888 Improving. the quality of artificial gums_
' %‘i‘it , by treating with hydrogen. and hydrogenation

catalysts.



Serial . - - :
Nusber 0.Z. Date Patent

—19635——'%%”—" Folyne Xo)s Qe i'- [ PN f\lA
- of en}fidea of molybdenum and/or t\mgsten
A .together with the sulfidea of nickel -and/ox
cobalt. - :
1015, 86/ i Heating t0 200 < 400°C lignite-containing
. BaESEs before preasure hydrogenation.. .
10682 Fr 853,148 The production of saturated momovalent
13460 "« alcohols by pressure hydrogenation of 1,
) .4 butine diol in the liquid phase at below
100°C. _
~ 10758 5/9/38 Fr 854,502 Treating knooking hydrocarbons by hesting

US 2,228,118 the liquid reduction. products of carbon
monoxide with hydrogen-poorer hydro-
carbons at pressures above 350 atm +
hydrogen in-the presemce of fixed bed
- catalysts. , A

11048 11/17/32 - -Production of hydrocarbons by catalytiec
: ‘ ‘ pressure hydrogenation of ketones
‘obtained by catalytic splitting of carbom
,Aioxide from the- carboxy acida.

12277 7/30/40 } The production of a.nti—knock gasoline,

, - especially of iso hexene (2,3 dimethyl
butene) from aldehydes obtained from
olefins -+ carbon monoxide + hydrogen
(e.gi-1s0 veleric aldehyde) by = -
condensation to hydrocarbons with
formaldehyde in the presence of secondary
or tertiary amines and pressure hydro-
genation ‘of the high molecular weight
‘aldehydes (e.g. 10 propyl acrolein).

12339 - 94f50 Production of anti-knock gasolines,
' : ‘in particuler 2,2,3 trimethyl butane,

2,2 dimethyl pentene, by condensation of
aliphatic aldehydes conteining at least.
one hydrogen atom in the. group adjoining
the aldehyde group, either with themselves_
or with other aliphatic aldehydes, and v
pressure hydrogenating the condensation
.products obtained to hydrocarbons.
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Serial ‘ A _

Number 0.Z. Date Patent

12785 . 5/22/41 Germ 750,879 T

Fr  887,3/8 from oil shale by low pressure carbonization
of the lumps and ‘extraction of the fines
- and pressure bydrogenation of the shale -
~ - oil,

13386 4/20/42 Production of anti-mock motor fuels by
hydrogenation of the condensation products
of ketones with formaldehyde.- .

13916 1/14/43 . Production of motor fuels from polyvalent
aleohols produced from carbon monoxide +
hydrogen together with raw gasoline obtained
by low temperature carbonization and
coking of coals, treating with hydrogen
under hydrogenating conditions and at
increased pressure in the presence of
Ivdrogenating catalysts.,

14190 5/20/43 Production of anti-knock gasolines from
' aldehydes or ketones ‘containing one or more
methyl or methylene groupsin positions
next to the carboxyl group, by condensation
with formaldehyde and reduction by pressure
hydrogenation of the ‘high molecular weight
aldehydes to hydrocarbons.

-~

191 5/20/43 S’e‘e-O.Z‘.v’l/;igo

" 14825 6/24/44 Production of a.nti—knock gasolines by the
chlorination of aliphatic ketones boiling .
below 250°C and containing at least one
secondary or tertiary C atom in an alkyl
group. ‘Heating the monochlor compounds with
alkaline -substances suspended in non

" aqueous solution, and pressure hydrogenition
of the acid set free from the resulting
salt below 300°C in the presence of.
strongly hydrogenating catalysts.

......
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The I.G.
Serial - N ,
M er 0.2, Dgte. Patent '
b) WM&@
3226 7/2/25 r 617,504 Prod’:tion of hydrogen rrom gaseous
- Brit 254,713 hydrocarbons by conversion with oxygen.
Us 1’876-’.009 '
US 1,890,434
US 1,931,549
p US 2,005,192
US 1,921,550
Us 1,983,234
Us 1,996,009
Us 2,006,996
U8 1,994,075
3604 6/11/2%6 Fr 634,821 VWashing the hydrogenation off-—gases with
Brit 272,538 gasoline under pressure.
Us 1,859,314
3781 10/14/26 Fr 34,0 Production of hydrogen from gaseous
Brit 617,50, hydrocarbons by conversion with carbon
Brit 279,072 dioxide.
US 1,919,857
4226 6/30/21 Fr 654,316 Production of hydrocarbon derivatives
. - Brit 305,603 from hydrogemation off-ges by treating
. with sulfur-and oxygen-conteining gases.
4601 2/3/28 Fr 668,668 Re-use of hydrogemation off-gas after
Brit 329,688 removal of hydrogen sulfide by washing
'  under pressure with orgenic liquids
(middle oils) to 0.3 volunes.
4889 6/18/28° Germ 614,859 ~Fractional pressure release of the -
- Fr 675,789 condensed hydrogenatdn products under
- Brit 322,734 pressure for the production of hydrogen-
US 1,954,09% Poorer and hydrogen-richer gas fractions.
5174 11/1/28 Fr 681,346 Separation of hydrogen from gas mixtures
- Brit 325,968 by washing with coal sludges, tars,
US 1,938,087 minerel oils which are to be pressure
S hydrogenated. , ) A
6116 Fr 708 165 COmrerting gaseous, hydrocarbons by step-

CBrit- "36t’1%” Vtse‘thmmtﬁ'eiﬁ_increasﬁ T

temperatures into hydrocarbens with lowered
. hydrogen content, e.g. oleﬁ.na or aromatic
hydrocarbons. .
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Sertal
Number 0.Z, Date ZDatent
6631 8/19/30 Fr 718,344  Pressure hydrogenation with electrolytic
with the aid of catalysts. -
. ,\ . ) o
6640 8/22/30 Germ 648,129 Pressure hydrogenation with hydrogen
“ Fr  T18,704 obtained in de-gasifying of solid fuels
Brit 365,276 and freed from unsaturated hydrocarbons,
Us .].,990,‘7@“_ oxygen, oxides of nitrogen and sulfur compounds.
6698 9/16/30 Germ 545,602 De-sulfurizing with nitrosyl sulfurie
. acid in the sbsence of oxygen. _
6785 10/29/30 Germ 554,177 De-sulfurizing by step-wise cafalytié
- Fr 723,443 oxidation of hydrogen sulfide to sulfur,
US 1,984,971 . using activated charcoal + oxygen.
6913 1/17/31 Germ 552,446 Production of. hydrogen by catalytic
Fr - 729,119 conversion of hydrocerbons with steam,
Brit 376,358 - carbon dioxide or air in presence of
US 2,038,5%6 metals of the iren group + hydraulie
_ , binders as catalysts. \
6914 1/17/31 Fr 729,429 Production of hydrogen by catalytic
. Brit 379,013 conversion of high molecular weight
_ US 2,056,911 gessous hydrocarbons with steam.
6967 2/20/3‘1 Fr 731,308 Working up the hydrogenation off-gages
- R ‘ ’ by washing with non.volatile oils under.
pressure and low cooling.
6973 2/24/31 Gern 598,36 Production of hydrogen from hydrocarbon-
" ., Fr 731,539 containing geses with different hydrocarbon
Brit 380,164 contents by preliminary washing .o
-US 1,977,992 . concentration of the hydrocarbons present in
- @ gas in a larger smount to the concentration
of the other gas, followed by washing of the
two gases together. ‘
7182 8/5/31 Fr 740,663  Conversion of hydrocarbon-containing gases R
o . with steam or oxygen snd conversion of the
carbon monoxidé—hydrogen,_ni;‘ture An presence -
5 of iron.end nickel as cetalysts.
7264, - 9/23/31 . Gern 624,437 Production of light gasoline frongahe’é';*g':“m

by washing or adsorption, driving off the ..
1light gasoline and pressure distillation
of the Iight gasoline under lower pressure

~as the light gagoline is-driven off,



The I.G.
Serial '

MQ.LO.:.,Z_-'

8298

8302

8896

9559

9812

11231

11648

- Date Patent

3/9/34 Germ
Fr
Brit

3/10/34 Fr
BArit

5/24/35 Gernm
Fr
Brit

9/5/36 Germ
_ Fr
Brit

669,661
793,876
450,705

785,617

431,970

709,259
809,352
463,333

728,674

825,085 -

481,607

US 2,203,842

2/171/31 Fr
Brit

TS 2,189,062

12/271/38

7/8/39 Gern 713,135

492,503

hydrocarbons

Ryarogen - ronm FaABe0Us
by blowing the mixture
with steam + oarbon dloxide through a layer
of fine fuel upon 2 grate in guch & way .
as to keep the whole height of the layer
in motion. NS

" Branching off part of the hydrogenation

gas from the circuit purifying it and
returning to the cirouit.

Scrubbing the hydrogenation gases with

liquefied hydrocarbons which form gases
at roon temperatures.

Pm"iﬂcation <;f hydrogenation gases and

. the production of lighter hydrocarbons .

by the addition of the hydrogenation off-
gases to the vapor phase pressure hydro-
genation. The separation of the- lighter
hydrocarbons from the off-gages of the
vapor phase hydrogenation.

Converting saturated gaseous hydrocarbong
vith hydrogen under pressure and at a

. high partial pressure of the gaseous

hydrocarbons at above 450%C in the presence

- of hydrogenation catalysts into low =
boiling hydrocarbons, -

Separating propane and/or butene from
gaseous mixtures by scrubbing with
liquefied halogenated hydrocarbons which
are in the gas or vapor form at room

.- temperatures.

Dehydrogenation of gaseous homologs

. of methane in the presence of hydrogen

at 500 to 800°C and a pressure -of 3 to 100
atm, with the partial pressures of the"
hydrocarbons forming less- than 25% of the

tot_,al pressure. _ L

Pressure hydrogenstion with impure hydrogen
heated befaore its, inteke into the compressor
or thQ‘ circulation pump above itg dew point,
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SITT) ) -

Dehydregenation—of-gaseous—hydrovarbonrs—

Serial :
Number 0.Z. Date Patent
13168 12/24 /41

13525 6/21/42

14957 8/21/44,

14958 9/22/44,

in several stages heating the products
between each stage. ‘

Separating of hydrogen sulfide from gases.
The uséd up scrubbing liquid is freed

from most of the hydrogen sulfide and

part of thé carbon dioxide by heating under
pressure apnd re-used.

" Dehydrogenation of gasesus hydrocarbons.

Compounds of the eléments of the I or II
groups or 7 of manganese or of the metals.

of the iron group or seoveral of these are
added in small amounts to the hydroearbons -
prior to the inlet into the reaction

vessel in such a way as to have the former

in a fog or vapor form.
,

‘See 0.7, 14957

c) Horkigg Up Hxﬁrggenation Products

3247
3267

3388

3593

"3625"

%46

. 7/27/25

8/20/25

12/21/25 .

6/5/26

" 6/18/26

7/5/%

Germ 536’794
Fr 619,179
Brit 255,905
US 1,960,974

Fr 619,17‘;
Brit 257,270
Us 1,822,351

Germ 489,346

Fr 634,857

Brit 298,584
US' 1,823,495°

Fr 634,857
Germ 472,076
Fr - 626,712

Brit 291,817 _
US 1,732,371

Separation of hydrogenation products with
methanol and cyclohexane.

A procesgsof Working‘up of hydrogenation
products with the lower alcohols (methanol)

Improving hydrogenatlon products by
selective tre&tment with liquid ammonla.

Polymerizing of hydrogenatlon oils to high
molecular weight hydrocarbons,” in partlcular
to rubber like substances.

w

' Working up of hydrogeneation 01ls b3 the

addition of the halogens. .

Purification and geparation of hydrogenation
products ‘by extraction with alkyl formete.
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Brit 283,159

S 1,849,287

S A III-c)-.
The I.G. N
Serial -
Number O.Z. Date PFatent
4084 3/26/27 Fr 650,573 Separation of oils from mixtures with
74 Brit 302,941 solid gubstences after the addition of
Brit. 309,228 . wetting agent-containing solutions.
Brit 309,227 ' - ,
Brit 309,229
‘ g 1,881,691 St ‘
. ‘ .
4095 3/31/21 Fr ~.650,9.75 Driving out of oil from hydrogenation
. Brit 288,148 residues by heating with flushing gases,
US 1,927,244 e.g. in worm drive furnaces.
74 6/1/21 Fr 650,573 See 0.Z. 4084
Brit 302,941
Brit 309,227
Brit 309,228
Brit 309,229
Us 1,881,691 5
4275 7/29/27 Fr 657,585 Driving out the oil on heated surfaces
Brit 317,506 from hydrogenstion residues in a pasty
US 1,925,566 or viscous state.
4338 9/5/27 Germ 529,807 Separstion of oils from mixtures with
: Brit 312,383 solids by extraction follo-ed by
centrifuging.
4356 9/%/27 Brit 302,941 Separation of oils from mixtures with
© Brit 309,227 solids by addition of emulsifiers.
Brit 309,228 . '
" Brit 309,229
4391 10/25/27 Germ 550,157 Separation of oils from mixtures.with
' Fr 632,387 s0lids such as hydrogenation residues
Brit 314,405 by centrifuging after the addition of
US 1,794,865 solvents.
4394 . 10/27/21 Fr 661,327 -Separat;?on of hydrogenation residues by
© Brit 312,657 continuous extraction with solvents.
cLUS: 1’904’521 . ] ]
y¥3:7A 1/5/28 Germ 486,309 Working up of the oil-conteinirg :
' Fr. 646,703 materials such as hydrogenation residues;

with liquid sulfur dioxide.
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Serial - :
Number 0.Z, Date Patent
4591 - 1/28/28 Ir 36,503
B 661,327
Brit 323,791
US 1,864,8%
4706 3/16/28 Germ 543,285
4821 5/14/28 Germ 541,470
4831 5/22/28 Brit 312,228
Us 1,912,856
4834 5/23/28. Fr 37,09
. Fr | 643,312
Brit 320,211
5021 8/15/28 Fr 682,158
Brit 328,997
) Brit 329,331
‘ Us 1,881,9%9
5098 9/22/28 ‘Germ 581,941
: Fr 680,465
Brit 331,916
_ US 1,933,069
5103 9/25/28 Fr 680,466
Brit 319,657
Us 1,989,822

Separation of olls obtained in pregs:
hydrogenation from solid residues by
extraction with pressure hydrogenation
products boiling below 150 - 300°C and
filtering..

Separation of oils from mixturea.'.ith
solids by using anlfur ‘dioxide under
presgure.

Separation of oils from mixtures with
solids by treeting with steam upon
porous auppo;jta with steam.

Separation of oils obtained in the
pressure hydrogenation from the solid
residues by the addition of flocculating
substances {acids, salts).

Saturating porous materials with

hydrogenation residues » rapidly heating
to red heat and cooling for the production
of olefins and aromatics. _

N
Fractionation of pressure hydrogenation
products by passing gases or vepors
through them or by rapid outside cooling.

Injecting serubbing oil into the

_space.

-

Low cooling or compression of hydro-
gemt.ion products in the form of - -Vapors
and gases for the separation of the
difi‘iclﬂ.tly condensible products.
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The I1.G.
Serial . ’
Number QZ. Date Patent

~ 63190 ; . .

Fr 653,024 into the gases and vapors obtained during

Brit 309,501 1low temperature carbonization of powdered
or dust-forming coeal.

5381 1/29/29 Fr 37,920 Working up oil-containing hydrogenation
' Fr . 653,024, residues by coking with natural carbon-
Brit 330,723 containing solids 600°C.
US 1,950,811

5399 2/5/29 Fr 689,27, Separating of coal-oil mixtures such &s -
Brit 339,681 pressure hydrogenation residues by
filtration at higher-temperature and
by distillation or extraction.

5432 2/21/29 Fr 689,2’71. Seperation of coal-oil mixtures by
Brit ' 339,681 filtration through e fine mesh screen
and distillation.

5540 4/22/29 Brit 338,15, Separation of solids from oils with
. 'flocculating gaseeus acid substances.

5733 7/17/29 Germ 595,348 Improving the separation property of
' Fr 698,425 hydrogenation residue by longer heating.

Brit 341,451

5907 10/3/29 Fr 700,741 Seperating the tars and dust or other
US "1,993,2%  solid constituents by the addition of

' : flocculating solid or liquid hydrocarbonsg

in particulerly those rich in hydrogen. .

6109 1/17/30 Germ 677,647 h‘actionating pregsure release of the
. - Fr 708,809 reaction products condensed under pressure.
Brit 360,424 | | ,
6457 '5/26/30° Germ 591,729 Working up of asphaltic materials such as

Fr 716,703 tars and coal hydrogenation residues by.-
Brit 365,046 fractionating precipitation of asphalt with
7 US 2,060,447 precipitants. ,

6726 /27/30 Fr 72, 3'76' The' use of -tubular ‘bundle rotating furnaces
‘ — 7 _for the thermal treatment of Bolid or pasty
s materials. o
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Serial ,
Number 0.Z, Date Patent
%Mﬁo-m—mmrmm
Fr 726,128 products in vertical columms provided with
plates and/or filler bodies.
6945 2/9/31 Germ 672,610 = Treating of mixtures of solids and liq uids
: Fr 731,143 in tubular bundles in rigid arrangement at
Brit 384,704 = acourately maintained definite temperatures.
T30 2/29/21 Germ 682,244, Production of a stabilized gasoline by
Fr 72,346 separation of the light boiling eonstituents
and of the light gasoline by distillation,
* recovery of the light gasoline by washing
with oil under pressure or by adsorption
on porous masses, stsbilizing the light
gasoline by.pressure distillation and
blending the stsbilized light gasoline
with the heavy gasoline fractlons.
)
7070 4/22/31 Brit 391,283 Washing the hydrogenation products
obtained with alkaline solutions under
- pressure before their contact with air.
7662 8/12/32 Germ 654,25 Stage-wise precipitetion of asphalts with
Fr 759,691 liquefied hydrocarbons.
Brit 409,278 o
7913 3/24/33 Germ 659,92, Working up of the residues of preebure
' - Fr 770,202 hydrogenation by mixing warm with the
Brit 422,742 sddition of dilute acids or selutions of
: acld salts for the geparation of oils from
solids and asphalts and the separation
of the oils.
7949 4/29/33 Germ 630,965 Separation of residues of pressure hydro-
' Fr 770,202 genation by the stage-wise centrifuging
Brit 417,757 with the addition of thinners. -
. J .
7966 5/18/33 Germ 656,364 Pressure hydrogenation of coal pasted with
- Fr 770,202 o1l in the presence of finely divided

catalysts under such conditions that the
solid constituents in the residues have

unifornly small pa.rticle size. Centrifuging

the residuss.
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Serial '
Number 0.Z. Date Patent
8207 12/22/53 Fr  78L,5,3 Withirewsl of the f¥eshly distilled
r 45,561 pressure hydrogenstion products from
Brit 435,25, the effect of air and storing them unde:
U8 2,216,130 an inert gas for further working up.
Us 2,216,131 o
US 2,216,132
9434 6/29/34 Germ 683,919 Furiching the solids in the hydrogenstion
Fr 791,698 residues by the addition of hydrocarbons
Brit 445,808 boiling below 100°C in such amounts that
all the solids and only & fraction of the
_ asphalts are precipitated.
2448 7/10/3%4 Fr 791,68, Separation of solids from liquids.  The
Brit 443,601 mixture passes through several chambers
with successively lower levels of the
liquid entering each chamber in 2 thin
layer from a drain coming from the bottom
‘of the preceeding chamber through an
overflow reaching into the next -chamber.
8616 11/9/34 Germ 711,559 Separation of golids from oils by treating
Fr 797,289 with aliphatic hydrocarbons with 6-10
Brit 450,107 C atoms near their critical temperature
US 2,144,409 (heptane). )
8798 3/15/35 Fr 804,09 Working up of the Tesidues by heating in -
Brit 454,132 the presence of liquid metals or of metal
. alloys. : :
8903 6/5/35 Germ 669,662 Stabilization of pressui‘e hydrogenation
Fr 805,889 . gasolines.
Brit. 463,961
9165 12/20/35 Germ_ 699,707 Working up of hydrogenstion residues by
c : Fr. 813,85 heating in ball furnaces in & current of
Brit 469,636 . flushing gases and distilling off the oil.
9408 6/6/3% Fr 814,699 Stabilization of hydrogemation residues

or of pressure extracts by the addition

of small amounts of organic compounds of
high molecular weight such as oxy compounds,
gulfur compounds or metalloe organic.
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Number 0.Z.

Date Patent
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9408

9497

9742

9745

10185

10408

10481

10523

11184

7/22/3% ¥r  824,4%

1/9/37 Germ 720,825
Fr 50,268
Fr 831,060
Brit 510,743

1/11/37 Germ 679,371
Fr 831,384
Brit 509,02

8/25/371 Fr = 842,544
Brit 504,349

2/17/37 Germ 698,79

1/20/38 Germ 705,448
2/8/38

12/7/38 Gern 712,255

compounds which repress polymerization
and oxidation.

De-asphaltizing products from the brown
coal by treating with light hydrocarbons
(propane and de-paraffining them with
organle oxygen-containing thinners at
low temperatures.

Use of part of the presgure hydrogenation
products for pasting of the feed, working
up the rest for fuel oil, lubricating
oil or motor fuel.

Pressure hydrogenation in the presence
of iron-containing masses. Working up
of the solid residues by metallurgical
methods for the recovery of iron.

Working.up of. the residu.as in a rotary .
furnace with filling elements. The use
of hollow filling elements filled with
substances of lower gpecific weight.

Addition of acid to 'hydrogenation residues
kneading with equal amnounts of gmmd
coal, separating water and ash and pressure

hydrogenating.

The separation of hydrogenation residuss,
into solids and oil by filtration after
treating with gaseous halogen compounds

. or with aluminum chloride..

Recovery of vanadium from petroleum
hydrogenatlon residues by heating the

ﬂ-gree residues to tamperatures over
1200 c. .

Injection of a scrubber oil into the

gases leaving the reactlion space and
“conslsting of hydrocarbors and- hydrogen,

immediately upon their leaving. the .
redetion space, and introducing. the °

serubber .oil -with the gas into the X
aorubber tower. .
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Serial

Numbet 0.Z, Date Patent
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'

11216

11340
12198

12145

12198

1122
13129

13171

13899
14018

2/4/39

5/15/40

2/4/39

11/26/41
12/1/4

12/21/41

12/21/11

2/24/43

Fr

Germ

Germ

Germ

Geng -

© 12/21/38 Germ 729,490

887,037

712,230

887,037 -
752,699

753,562
887,958

Additlon of hydrogen-rich hydrocarbons .
at elevated temperatures to high boiling
pressurs -hydrogenation products, freeing
the mixture from solid constituents and
separating into hydrogen-poor and hydrogen
-rich layers by lowering the tempsrature
and/or the addition of low molecular
hydrocarbons or gelective solvents. The
uge of hydrogen-poor layer as & pasting
oil. ‘

Working uﬁ 'A;i“:;hydrogenation residues by
filtration or centrifuging after previous
oxidation, dehydrogenation and/or sulfurizing.

Working up the pressure hydrogenation
residues by heating with thinners in a

water solution of sulfonated olefins with
sbout 10 ~ 20, C atoms per mol or their ..
galts at elevdted pressures and temperatures
exceeding 180°C to the formation of layers. .

See 0.Z. 11340

Filtration of the hydrogenation résidues .
with the addition of alcohols boiling
over 100°C as thinners.

Filtration of the pressure hydrogenation
residues after the addition of thickened
sulfite liquor.

The geparation of solids from hydrogenation
residues after thinning with the addition
at thinners of aldehydes, carboxy acids,
their esters, or halides with a boiling
point between 40 - 200°C, -

—d

See 0.2. 13171

Working up of hydrogenation residues by -
heating with water under pressure, so

that water is present in the form 6f
steam.’ Cooling until water is condensed
and separating the three layers formed.
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Serial '
Number 0.Z. Date Patent
14378 . 8/28/43 ‘

II-0)d)

Working up .the hydrogenation residues

14496 12/6/43
14503 12/10/43

14610 2/25/44

d) Uses for Hydrogenation Productgs

3274 9/1/25 Fr 619,274
Brit 257,906

Us 1,818,158

3306 10/19/25 Fr 620,633
_ Brit 278,341

3321 11/4/25 Fr 620,633
" Brit 278,341

by brealing down the HOLD into “parts

of about equal compositions. Topping of
one pert for briquetting-pitch and ,
centrifuging the other part after the
addition of hydrogenation heavy oll and
middle oil, a low temperature carbonization
of the centrifuge residue and the use of
the 01l residue from topping, centrifuging
or low temperature carbonizstion for
pasting of coal.

Fuel oil, consisting of hydrocarbons
obtained together with the phenols by
extraction of hydrogenation oils or tars
with selective solvents and then separated
from the extracted phenols. The use of
this fuel oil in mixture with others of

a higher pour point or with asphaltic
materials or with oils-containing asphalts.

The use of de-oiled residues of coal
liquefaction by increasing the carbon
content to at least 40%, briquetting

and working up the briquettes with oxygen
and steam to water gas. :

The use of hydrogenation oils as a
scrubbing means for benzol-containing
gases. '

Gasolirle with pressure hydrogenation-
gasoline addition.

Pressure hyﬂroéenation gasoline mixed
with alcohol and if necassary with
gasoline of other origin.
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Serial
Number 0.2,

Date

Patent

3324 -

4173

4707

4829

5249

5412

5530

6552

6623

5/31/27

3/16/28

5/21/28
12/1/23

2/9/29

*3/31/27
7/4/30

8/14/36

Brit 201,039
Brit 287,114
Brit 287,115
Brit “287,116
Us 1,876,009
Us 1,890,434
US 1,931,549
US 2,005,192
US 1,931,550
Us 1,983,234
Us 1,996,009
US - 2,006,996

Us 1,994,075

Germ 516,316
Fr 668,102
Brit 305,553

Brit 330,593

Fr 671;,456
Brit 325,858

US 1,910,051 .

Fr = . 37,662
Fr 620,633
Brit 333,224

Germ 558,638
Fr 689,625

Brit 339,636 .

US 1,945,583

Fr 650,975
Brit 288,148
US . 1,927,244,

Germ 600,705
Fr 718,372
_. Brit 33,105

Fr 718,504
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a8 golvents and cleansing agents.

The voltolization of pressure hydrogenation
products and their use as lubricating and
insulating oills.

Pressure hydrogenation gasoline with the
gddition of petroleum casing head gasoline.

Blending of low boiling knoéking with
high boiling anti knock gasoline fractions.

—

Gasoliﬁes,with the addition of pressure
hydrogenation products from bituminous
coal with a boiling point over 100°C.

Hydrogenation or cracking residues as
filtering material for the separation of
finely divided impurities from liquids.

The production of activated charcoal by
careful heating of de-oiled hydrogénation -
residues in the presence of additions,

‘Prevenfiné‘the caking of coel by the

addition of hydrogenation residues.

Pressure hydrogenation gasolines-
“containing but a small proportion
‘boiling below 100°C with hydroecarbons
obtaiﬁgd by pressure- hydro enatggn
and boiling below 100°C.
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be mixed with a gasoline obtained by

Production of a.rtificial gums by the
polymerization of 1iquid hydrocarbons
obtained by cracking of pressure hydro-
genatdn products, using catalysts of
the Friedel-Crafts synthesis.

The use of the vacuum residue of the
de-asphaltized hydrogenation products ’
in particular from coal, as lubricating

The production of wetting, washing and
digpersing media by the sulfonation of
the hydrogenation products of bituminous

Gasoline obtained from bituminous coal
under strongly hydrogenating conditions
mixed with metal-containing anti-knock

The use of coal hydrogenation residues
mixed with coal as a fuel for oil firing.

The use of. hydrbgenating tér oils or -
mineral oils as extraction media for
the production of phenols from off-waters.

The use of semi-s0lid or solid oils made
thin-flowing by heating, with the addition
of substances obtained by polymerization, -
condensation or oxldation, as lubriuﬁ“

The use of semi—solid or solid oils for
lubrieating of heavy oil ‘motors , Were
only & small amount made. thin-flauing by

The use of gas oil for starting the heavy
oil mof,era, then chung:l.ug them over to.

high boiling pressure- hyﬂrogenaﬂon or
extraction products.

The I.G.
Serial
Number 0.%Z, Date Pg‘i;e_x_;&~
7894, 3/9/33 Fr 765,11, Gasoline with &
Brit = 418,941
refining hydrogenation.
8310 3/16/34 Fr 787,31,
2327 3/29/3 Germ 631,468
Fr 787,801
Brit 434,295
US - 2,104,097 oil dyes. ¥
8384 5/30/34 Fr 789,993
Brit 441,878
US 2,108,901
coal or of ths tar.
8557 9/26/34 Fr 795,364
‘ Brit .. 452,917
_ agents.
8746 2/1/35 Fr 799,018
8761 2/21/35 Fr 801,354
: rit 450,789
-
9162 12/18/35 Germ 688,371
’ Fr 814,699
— Brit 470,072
for heavy oil notors.
9169 12/21/35 Germ 693,853
. Fr 814,170
Brit 473,882
9229 2/1/36 . “erm 669,582
| Fr o 816,767
Brit 4759_4%’



The I.G.
Serial
Humber 0.Z. \ Date
10177 8/20
12345
12707
10458 7/10/37
10607 3/10/38
10787 7/15/3%
10826 5/20/3%
10828 7/23/%
12080 3/30/40
12422 10/30/40
12345

12354 99740

Patent

Fr 838,430

Germ 764,174
Fr 887,089

Germ - 699,723
Fr- 824,292
Brit 499,378
US 2,213,407~

Austr 160,704
Fr 819,659
Brit 482,783

Gern - 704,195
Fr 48,640
Fr 819,659

Brit 490,094

o IITd)

he residues of coel extract

hydrogenation as plasticizers, for
impregnation and as fillers in rubber-

like masses.
+

The production of avliation gasoline from
gagolines containing aromatic hydroé¢arbons
by decomposition with selective solvents
and liquefied hydrocarbons and the addition
of raffinates containing liquid nom-
arcmetic compounds, which impart a higher
octane number to the mixture than 75.

The production of plastic masses from
hydrogenation residues with the use-of
polymerization agents.

Increasing the ignitabilit¥ of oils of low
resctivity by treatment with oxygen.

(O

The use of a mixture of coal hydrogenation
oils with hydrogen-rich oils as dlesel oil,
with the hydrogen-poor oils being dehydro-
geneted with oxidizing substances before
blending.

See 0.Z. 10826

Gasoline with the addition of alkyl benzole
containing at least 5% di-ethyl benzol or
alkyl propyl benzol.

Aromatic pressure hydrogenation gasolines
with 5 - 40% methyl ethyl benzol.

See 0.2, 10177

" Tmpregnation of textiles with high .

boiling pressure hydrogenation products

~of coal or its distillation or extraction
.products. ' '



The I.G.
Serial

Number 0.2.

Date = Patent

“aan HEa

12545

12707

*10810

1291/

13187

13836

13917

153

14516

1727

5/21/41

7/24/41

8/27/40 Germ 742,518

12/11/42

1/15/43

5/6/43

12/16/4,3

o

BrezkIng down cyclic hydrocarbon-containing
gasolines, alkylation of the fraction
boiling below 130°C and blending with the
fraction boiling above 130°C.

See 0.Z. 10177

Pressure hydrogenation gasoline which
contains 30 - 70% of aromatic hydrocarbons
in addition to 5 - 40% of ethyl or propyl
benzol.

Improving leaded gasoline by the addition
of aliphatic alcohols, aldehydes, ketonmes
or lactone  with at least 4 C atoms.

The use of gums from low temperature
carbonization tar or from pressure extracts
or from pressure hydrogenation products

as & bage for lacquers and.insulators.

Safety fuel from hydrocarbon mixtures with
an octane number of at least 65 and 5 - 50%
of di or tri propyl benzol, propyl butyl
benzol or di propyl benzol.

Improving leaded gasoline by the addition .
of 0.001 to 1% of a fraction of a pressure
hydrogenation products boiling between

160 and 250°C.

Paraffinic hydrogenatlon gasolines with

an octane number of over 55, with the
addition of at least 5% alkyl benzol with
at_least one side chain with more than ~

.one C atom and a boiling point not over

250°¢.,

' Gasoline with an octane number of 70 and

over, and 10 - 30% of different alkyl
benzols.



g ) )

The I.G.

Serial :

Number 0.Z. Date Patent.

Production of Low Bolling Aromatics

?
Fr 808,534 hydrocarbons from hydrogenatlon products
Brit 459,189 by treating with liquefied hydrocarbons
: which are gaseous:at room temperatures, ~
and liquid sulfur dioxide at low
temperatures of -20°C and lower.

9841 3/5/37 Fr 833,153 Separation of }ylol and ethyl benzol from
low boiling hydrocarbon. mixtures by the
production of & fraction enriched in xylel
and ethyl benzol, and separating this
fraction by freezing. )

9881 3/24/37 721,221 See 0.Z. 8907 |

Germ
Fr 49,244 ’
Fr 808,534
9884, 3/25/37 Fr 49,244 See 0.2. 8907
P 808,53
9957 '1/18/37 Fr 830,879 See 0.Z. 8907
10091 4/21/37 Fr  83%,823 The separation of erometic hydrocarbons

from bituminous coal hydrogenation gasoline

by extraction with selective solvents and
liquefied gaseous hydrocarbons, dehydrogenation
of the hydrogen-rich fraction and extracttion
of the newly formed arometic hydrocarbons.

f) The Production of Uniform Polynucleer Compounds

5162 10/24/28 Fr = 687,95 The production of carbaml and carbez ol-
Brit 340,585 containing tar fractions by catalytic ”
: ' pressure hydrogenation end their separation.

N

7

8164 11/23/33 Germ 639,240 Thinning high boiling pressure hydrogenation
Fr 781,543 products of bituminous substances with _
Brit 435,254 hydrogen-rich hydrocarbons and addition
- US 2,216,131 of dilute acids and separation of the
Us 2,216,132 polynuclear cqmpounds by erystallization.

8165 . . 11/23/33 Germ 654,082 Dehydrogenation of pressure hydrogenation

9400 ‘ Fr 45'561, products, separation of the polynucilear
Fr. 781,543 compounds by physical or chemicel means.
Brit 435, 254 ' - o '



<94~ III-f)
The I.GO .
Serial - . —
Humber 0.2, Date Patemt
8208 12/22/33 Fr 45,51 Catalytic isomerization of cyclie
10279 . Fr 781,543 hydrocarbon-containing produets and
Brit 435,25, dehydrogenation of the resulting
U5 2,216,131 products, separation of the polynuclear
_ Us 2,216,132 .compounds.
8218 12/28/33 Germ 640,580 Separation of asphalts from high boiling
Fr 781,543 hydrogenation products by solvents,
Brit 435,254 precipitation or adsorption means, ‘
US 2,216,131 distillation of the separated substances
Us 2,216,132 and the production of uniform compounds
from the distillates. :
8219 12/28/33 Germ 695,861 - The production of polymuclear compounds
Fr 45,561 from pressure hydrogenation products
Fr 781,53 of other bituminous substances than the
Brit 435,254 bituminous high temperature tars.
Us 2,216,131
s 2, 216 132
8266 1/31/34. Germ 699,304 The polymerisation compounds from pressure
' " Fr - 45,51 hydrogenation products of bituminous
Fr 781,543 material are separated from the asphalts,
Brit 435,254 gums, and paraffins and distilled with
US 2,216,131 the addition of metals, or condensation
Us 2,216,132 dehydrogenation prior to, during, or
. after the distillation.
8267 1/31/34 Germ 655,103 Freeing pressure hydrogenation products
Fr 45,51 from paraffins and asphalts, geparating
Fr 781,543 the polynuclear compounds, if necessary
Brit 435,254 after dehydrogenation.
US 2,216,131
US 2,216,132 :
8268 '1/31/34 Germ 699,303 Purification of-high boilipg fractions of
Fr 45,51 bituninous coal tar or hydrogenation
Fr 781,543 products from bituminous coal or tars,
Brit 435,25, or their dehydrogenstion products with
US. 2,216,131 abgorption or condensation agents, the
us 2:216:132 separation of polynuclear compounds.
- 8275 2/3/34 c,em 639,241 Freeing asphalt-containing oils from
pr 45,561 agphalt, pressure hydrogenating the oils,

dehydrogenation 1f ‘necesgary. of ‘hydrogenation_w,.



- 95- III-£).

The I.G.
Serial .
Number O.%Z, Date " Pgtent
8275 2/8/34 Brit 435,254 products and separa.tion of polynuclear
- US 2,216,131 compounds.’
US 2,216,132
8329 3/31/3, Germ 659,878 The production of polynuclear compounds
Fr 781,543 from pressure hydrogenation products
Fr ° 45,51 obtained from bituminous cosal at below
Brit 435,254 440°C with such a thruput that the
US 2,216,131 gasification amounts to less than 13%
US 2,216,132 and with such concentration of catalysts
~ that the heavy oils contain less than 5%
) asphalt. _
8335 4/5/34 Germ 654,201 Deh;ydrogenatj.on of pressure hydrogenation .
' Fr 45,561 products, the separation of polynuclear
- Fr 781,543 compounds, and their catalytic hydro-
" Brit 435,25, genation.
US 2,216,13L
US - 2,216,132
8%4 .. . 5/2/34 Germ 668,96 Dehydrogenstion of pressurs hydrogenation
" Fr 45,51 products of bituminocus substances under -
Fr 781,543 a reduced pressure and if necessary with
Brit 435,254 metels of the III-VIII groups-or their
US 2,216,131 compounds, separation of the polynuclear
US 2,216,132 compounds.
8658 12/8/34, Germ 696,867 Dehydrogenation of the hydrogenation
: Fr 46,816 products in the presence of metals of
Fr 781,543 the platinum group ard separation of
_ Brit 435,254 polynuclear compounds. ‘
9149 12/12/35 Germ 724,162 Production of partially hydrogenated
© . Fr 814,169 polynuclear compounds by treating in
Brit 468,375 alksline solutions the aromatic and
US 2,132,193, : heterocyclic compounds containing at
*‘Tast one oxy group-free ring with hydrogen
~ under pregsure in presence of catalysts.
9207 1/24/3% Germ 699,306 Prodnction of mono and di methyl pyrenme
9894 - . Fr 816,162 or 1,12 benzo perylene, or coronene from

Brit 470,338 pressure hydrogenation products of .
'US' 2,190,191 bituminous coal, or coal extract; .
B centrifuging the oils, distillation
*. of the pesidue and separation of the
polynuclear compounds from the distillate.



The I1.G.
Serial . _
Number 0,%Z, Date Patent -
553 5/%/% Gera 7%,546 Perforuing the alstillation sscording
Fr 816, 162 to 0.2. 9207 with a supply of emall
Brit 470,338 amounts of oxygen.
. ‘g8 2,190,191
9400 ‘Germ 673,378 See 0.Z. 8165 o
9830 2/21/37 Germ 699,307 Production of ‘polynuclear cdmpounds
Fr- 834,062 from extracts by splitting without
Brit 493,447 appreciamble hydrogenation, and the
US 2,241,410 separation of the polynuclear compounds.
9883 3/21/31 Germ 700,433 The separation of liquefaction products
Fr 49,191 from pressure extracts or obtained by
Fr 813,846 - mild pressure hydrogenation by treating
Brit 493,307 with hydrocarbons (C4- Cg ), sepirating
the heavy oils, separating the poly-
nuclear compounds from the latter, if
necessa.ry after the dehydrogenation.
9889 3/21/37 Germ 701,418 Breaking down extracts with selective
- Brit 493,508 solvents, pressure hydrogenation and/or
: dehydrogenation of the hydrogen-poor
. fractions. Separdting the polynuclear
conpomds from the reaction powder.
9894, 4/1/37 Germ 754,618 See 0.Z. 9207
Fr 49,332
Fr 816,162
Brit 497,089
10279 , See 0.Z. 8208
10456 1/6/38 Germ 763,621 The production of polynuclear compounds,
S 11322 Fr 50,087 1like coronene, from cracking residues or
: Fr 816,162 from the products from brown coal, in .
» particular pressure lwdrogenation products.
10533  2/10/38 Germ 695,329 Coronene.

Brit 510,736 of bituminous coal pitch by precipitation
T ' of esphaltic materials, their direct . -
disti]lation or extraction with. solvents.

1132 . 1/6/% Gem 764,528 See 0.7, 10456



The 1.G.

Serial

Nugber 0.Z2., Date Patent
12102 4/9/41 Germ 741,343

The production of phosphorescent

g) Production of Phenols

partially hydrogenated coronene into
solid polynuslear fully hydrogenated
hydrocarbons.. '

Phenols from phshol homologs with
hydrogen at elevated temperatures.

Production of phenols f‘rcss pressure
hydrogenation produscts of coal with the
addition of metals of the II toIV groups

* or of manganese, or iron or their

2700 7/21/23 ' Gern 420,393
8381 5/25/34, Fr 790,499
9862 3/16/37 Germ 670,35

. Fr - 833,152

" Brit 491,320

11438 3/20/39 Germ 764,490

IS T 1//AL Gerd 753,953
4

14004 2/20/43

14163

14625 .

IR

LW 51343

L2 6/17/43

cuses o/l

compounds and 11’ necessary of acids and

acid salts.

Production of phenols from hydrogsnation
oils by extraction of the sulfide of = -
the alkali or alkalipe-earth metals with
golvents.

Production of phenols by extraction

of olls with water and de-phenolating
the - enriched waters whieh are to be re-
used for extraction.

*Production’ of phenols from bituminous

.coal low temperature carbonization tar
by protective pressure hydrogenation
during which the high molecular weight
phenols are converted into low molecular

-wéight phenols.

Separation of ph‘enols from oils by treating

with liquefied ammonia and selective
golvents which dissolve the neutral olls
well and dissolves at phenols poorly

See o.z. u.ooz. '

' De-alkylation of the higher phenols by
the mild hydrogenation in the liquid. -
phase with the Addition of coal and/or

" Ses 0.7. 14004



- 15000

- 98- III-g)
The I.G. |
" Serial 3
Number 0.2, Date Patent
525 3797%% See 0:2. 14004
U6 5/17/44, Separation of phenols from
genation oils by extraction with selective
-solvents (NH3) and, treating the extract
with gasoline (boiling point 60 - 1009C)
and treating the phengl-containing layer
with acid. ’
14170 6/2/44 Extraction of phenols from oils with
' formamid.
11/2/44 The production of monovalent phenols

from polyvalent phenols by evaporation
with hydrogen used in hyirogenation and
leading the mixture over catalysts,
drawing off of the non vaporized portions
of the feed from the bottom part of the
vaporizer. - ’



The I .G .
Serial

Number 0.Z. Date

Patent

LY
IV.. Combination Processeg

a) Hydrogenation and Cracking

Freeing oils and tars by pressure
hydrogenation from sulfur and oxygen
compounds and then cracking.

Cracking of high boiling oils with

the separation of coal and then pressure
hydrogenating.

Pressure hydrogenation of the raw-materials
to hydrogen-rich products, cracking these
middle oils.

Cracking of high boiling hydrocarbons
without separation of coal and with
limited gasoline formation and pressure
hydrogenation of the higher boiling parts.

Refining pressure hydrogenation of gasoline; v
followed by heating to _high temperatures.

Splitting above 400°C the mixtures of
strongly hydrogenated cils or p&raffln—
base oils with cracking products, asphalt-
base oils or ter oils with the addition of
small amounts of finely-divided catelysts.

Pregsure hydrogenatlon of middle oils with_ )
strongly hydrogenating catalysts, noderate’
splitting of the portions boiling sbove 125°C.

Cracking of middle oils, polymerizing the

4333 9/1/27 Fr 659,583
Brit 296,429

US 1,932,174

4337 9/5/27 Fr 659,906
‘ - Brit 296,760
14880 6/15/28 Germ 669,804
Fr: 3,011

Fr 659,583

Brit 328,618

Us 1,917,324

4940 7/13/28 Fr 37,191
, -~ Fr 659,906
US 2,045,79%

7642 7/26/32 Fr | 49,843
- Brit 418,926

7893 3/8/33 Fr 769,587
, Brit 420,235
8290 3/3/34 Germ 68,758
2 736:145

Brit 439,314

8579 10/13/34 Fr 795,988
10059 /6/19/37' Germ 700,435

hydrocarbons, pressure hydrogenating the
splitting residues.

Splittj.ng of the lighter fractions of
asphalt-base petroleum oils in such a

way that a residue is formed of a speclfic
gravity of over




The 1.G,
Sqri’a.l
Number 0,%4. Date

BT 2

Patent

10196 8/28/37

10364 11/27/31

11525 5/9/39

12838 ~6/23/i1

14763 6/2/id

Germ 762,900
Fr 842,187
Brit 507,999
US 2,245,157

Germ 725,601

Germ 764,444
Fr 887,23

The addition of low bolling aromatic
or hydro-sromatic hydrocarbons

during the cracking in the vapor
phase of paraffinlc pressure
hydrogenation products for the
production of antl-knock fuels.

" Oracking of middle oil, pressure

hydrogenation of heavy oil and the
oracked middle oil and catalytic
oracking of pressure hydrogenation
middle oil.

Production of anti-imock fuels

" by breaking down the feed into

mixtures of paraffiniec and nsph-
thenic hydrocarbons, splitting the
paraffinic hydrocarbons, mixing '
both reaction products. o

Splitting of hydrocarbons, alkylation
of the low boiling splitting products
and hydrogenation of the higher
boiling products. ' K

The production of anti-knock gasolines
of the proper boiling range by
splitting heavy gasolines in presence
of active silicates or alumina, -
further splitting of the higher

* bolling reaction products and then

pressure hydrogenating over active
alumina +the oxldes or the fluorides
of the metals of the V and/or VI
groups, and mixing thegasoline

~obtained with the splitting gasoline.



T a01-
The I.G. ,
“Serial

Number 0.7,

v. I;_;gusgrig

Date Patent

foN

O Y

Vng.)

a) Conghruction Materials

3/13/25 Fr 612,503
Brit 249,155

3104

9/2/25 Fr 612,503
Us 1,876,009
Us—l-,890,/.31.

- 1,931,549

© 2,005,192

1,931,550

1,983,234

1,996,009

2,006,996

1,994,075

Germ 655,324
fr 612,503
1,876,009
1,890,434
1,931,549
2,005,192
‘1,931,550
1’983’234
1"9%’009
US 2,006,996
1,994,075 .

Fr 612,503
. Brit 249,155
Brit 177,273

321

3279 9/2/25

3323 11/6/25

--Exolusion of free irom, nickel,

cobalt and use of copper, silver,

_aluminum or alloy steels containing

manganese, titanium, chromium
tlmgsten,g vanadium, molybdenum or
of analogous alloys or of chromium,
manganese, venadium, wranium as
material for the internal parts :
of pressure hydrogenation oquimt.
The use of tin, zinc, cadmium,

lead or their alloys for the cooler
parts of the equipment,

Pressure hydrogenation equifinient

made from chromium or chromium
dlloys.

Pressure hydrogenation in equipment

.of special alloys contalning over

10§ chromium and less than 0.2%
carbon, and if necessary mickel.

Pressure l'vdrogénation- using
equipment clad 'i?h alumimm‘x.



e

Conversion of'tu;, mineral oils,

Brit 268,796 and asphalts with hydrogen under

8/1/2

pressure 0 low bo products
in the absence of metals which favor
the deposition of carbon. Carrying
out the reaction in the.presence

of cobalt, nickel, molybdenum,
chromium, tungsten, manganese,
titanium, zirconium, columbium,
Aantalum, thorium, uranium, copper
and their alloys, e.g. cladding of
the reaction vessels.

Germ 578,504 See 0.Z. 3514

Tl102-
The I1.G.
"Serial .
Number O0.Z. Date Patent
B - 4/1/% Fr 632,850
. U ’ ’
3551 5/1/26
- Fr 632,850
Brit 270,313
US 1,922,491
3552 5/1/26 Fr 632,850
‘ Brit 270,31
Us 1,922,491
3557 5/5/% Tr 632,850
_ Brit 270,698
US 1,922,491
3564, 5/1/% Fr 632,850
_ ‘ Us 1,922,491
3565 5/1/2%6 Fr 632,850
Brit 270,704
US 1,922,491
3573 5/20/2% Fr 632,850
US , 1,922,491
%71 7/16/2% Fr 632,850
%98

See O.Z 3514
See 0.2, 3514

See 0.Z. 3514

See 0.Z. 3514
See 0.2. 3514

See 0.Z. 3514

Fr. ' 33,955 . Préesuré hydrogenatiér‘lv in presence

Fr . 632,850
Brit 275,662

" US 1,835,425

Us. 1,835,42%

of such construction materials which
do not favor the formation of carbon
and of methane, e.g. alloy steels,
containing cobalt, molybdenum,
-tungsten, vanadium, and/or manganese;



Fr - 119,327

=103~ V-a)
The I.G. ' :
Serial _ -
Number 0. Z, DPate Patent
3698 8/7/26 Fr 33,955 introduction of non-metals like
Fr 632,850 boron, arsenlic, antimony or silicon
Brit - 275,662 into construstion materials.
US 1,835"425 ’
us 1\,3359426
3892 12/20/26 Fr 34,590 The use of low carbon steels, e.g.
: Fr 612,503 chromium-nickel steels (V2a, or WIp
Brit 282,384 of Krupp) as construction material
for the equipment of pressure hydro-
genation. ;
38928 5/21/28 Fr 35,831 Cladding of the apparatus with
- Fr 612,503 silver, even in the presence of sulfur.
Brit - 311,628 ' B
4328 8/30/27 Fr .659,582 Carrying out reactions under high
Brit 309,057 pressure in double walled vessels,
.US 1,894,116 of which at least one wall is made
' . of alloy steel.
5688 “6/21/29 Gern 533,407 Pressure hydrogenation apparatus
. Fr . 697,539 consiating of or coated with
Brit 341,153 copper-zine alloys and their
US 1,949,109 compouhds as catalysta.
595 11/2/29 Germ 637,237 Zinc alloys with a melting point
. . Fr 39,175 over 500°C except copper-zine
Fr 697,539 ealloys as materlal for the pressure
Brit 341,153 hydrogenation equipment.
us 1,949,109 ;
6015 12/3/29 Germ 626 Equipment coming in contact with
' 5" sulfur-containing reactants made
Brit 36_5,619 of. hydrogen-resistant material
US 1,969,422 and provided with a sulfur resistant
. ooating. '
6186 2/8/30 Fr 710,660 - The use of chromium and molybdenum
- o Brit 361,856 -containing alloys as construction
' s materials for the pressure hydro-
genation apparatus. -
6587 7/24/30 Germ 709,215 H h presaure apparatus nade of

ita.niun-containing alloy, or



‘l’he .G.
.Serlal

Rumber 0.2,
6587

"D;%e

 Patent;
 Brit 366,762 .

'V-a)

coated with such.

457 2/19/32

031,995,647

Germ 590,874
Fr 750,869
Brit 422,273

U8 2,063,5%

7505 3/22/32

8161

11/ 18/33 '

Germ 590,875
Fr 751,433
Brit 403,647
Us 2,056,914

Fr . 780,050
Fr 45,761
Brit 445,274
Brit 453,419

- US 2,068,868

6/29/34,

- 8/3/34
12/21/34

| 7/3_0/35

-~

" 75 4202
Brit

434,624

661,489

Germ

800,957
: 458,667

811,064
461,251

792,918

é

Coating of apparitus obtained
by the decomposition of volatile
metal compounds, in partioule.r
such containing oarbon.

Ooating of apparatua ﬂ.th the

high melting elements of the IV
group in particular silicon or
titanium by impregnation of the
surface with powder of this element
at high tunperaturos. . =

Preégsure hydrogenation in the-
presence of volatile halogen -

- (chlorine) compounds using silver
.clad equipment.

. L,
Zinc coating the apparatus for
the pressure hydrogenation by
means of zinc vapors.

Iron or iron alloys coated by
diffusion with a zino, antimony
and/or manganese alloy as material

" for .pressure hydroganation apparatus.

Pressure hydrogenation apparatus
of hydrogen-resistant materisl
coated on the izgeide with cadmium

. or cadmitm a.lloys.

Alloy steel for high.'ly heated

.parts of apparatus conslsting of:

carbon o. 06-0 +2%; chromium 1.5-3%,
en

- 0:3+0.6%, yith the balance irom,

together with some silicon,.

‘manganege, copper and possibly

other constituents.
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lppa.ratus of ohromiun steel vith

The I.G.
Serial
Bumber 0.%. Date ZPatent
—9088 11/8/35 Germ 756,064
- ' Fr - 811,991
Brit’ 469,101.
Us 2,147,838
9763 1/20/37 Germ 746,223
9968 8/23/40 Fr 845,601
13332 ,
12508 12/20/40 Germ 758,944
13332 Fr 892,‘92“91
a1) Arrangement, of the Equipment
2109 Germ }.'290,877
29%9 11/7/24 Germ 445,107
. P 606,416 ‘
Brit 262,904
Brit 268,188
2986 12/2/24" Fr | 698,515

"'Ia Bilioon content i.n exoeas or 1%

Pressure gauge tubes for 4h:lgh .

- presstres made be cold working

from a soft annealed carbon steel
containing less than 0.6% carbon.

Interchangesble arrangement of
the return and connecting pleces
made from an erosion proof mt-
erial,

A high pressure vessel consisting

of an inner hollow body of ceranic

material and an outer pressurs
wall, the intermediate

layer filled in tith cast metal,
“8ee 0.2. 9968

Apparatus for hydrogenation i'eaotiong
congisting of an inner and an '
outer vessel, with the space in

‘between £illed with a material

impervious to hydrogen and not -
reacting with it.

Introduction of solid material

in the reactlon vessels under
pressure by having-the solids in

a granular or finely powdered form
pressed in into the pressure '
space througha cylindrical or
conical tube in such a way that

" the substance itself will tighten

the opening
Removal of reaction products or

regidues from reaction vessels -
. under presgure by leading the .



The I.G.

Serial
m ber 0.2,

Date

Patent,

v V—&l)

3022

3109

3181

i8%

4880

1/5/25

3/16/25'

5/16/25

7/11/26

/2t

/28

5/25/28

‘Brit

Germ 449,686
Fr 606,416
262,901
Brit 268,188

Germ 454,576

Germ 432,843

Germ 541,820
e 637,386
Brit 274,122

Fr 664,375
Brit 301,059’

US 1,890,437
Fr 674,457

Brit 317,99

Germ 669 ,8'04.
- Fr 36,011

Fr - 659,583.
Brit 328,618 -

. golids.

connected with the reaction vessel.
and kept under the same pressure,
and discharged from there under
"%’ no pressure.

The process 0.Z. 2969 used for

the removal of solids from the
pregsure vessels.

Filling with and discharging
The solids are pasted
with a liquid which evaporates
during the filling or discharging

_while the solids remain.

Mixing the feed in a finely pow-
dered form with the hydrogenation
gas and compressing it to somewhat
above the reaction pressure, - -
permitting the mixture to enter

the reaction space through valves.

Introduotion of aolids into tho :
high pressure space after passing
through a space brought to the
same pressure. :

The use of several reaction vessels
in series during the pressure
lvdrog ion.

‘l'he addition of substances liquid
at the operating temperature for
the production of a liguid skin
as'a protection forf the construct-
ion material in vapor phase

" reactions. - ~

Inclusion of & catchpot after
the reaction vessel the vapors
_being removed in such & way that
“sufficient liquid remains for the "

Us 1,917, 324 ”*lat down of aolids. -



The 1.4 |
Serial
M‘!LQ;Z; Date Patent -

- F] i
5370 - Fr 683,300 inclined rotating .tube bundle.
: " - Brit 329,957 ' furnace, with the tube bundle
opening inserted into a bin
filled with the feed. .

5370 10/19/28 Germ "565,410 ‘See 0.%. 5145

5572 5/8/29 Germ 506,240. An arrangement for the recovery
Fr 693,852 of energy required to bring a.
Brit 344,842 1liquid under high pressure.
0S 1,909,145 Transfer of the pressure of this
. liquid directly to a second liquid
. by means of a piston or a diaphragm.

5912 10/5/29 Pr 702,439 The feed is floated on the surface
. US 1,865,183 of a liquid medium which does not
e . participate in the reaction.

6064 12/23/29 Fr - 702,439 See 0.2, 5912°
T Us 1,865,183, . |
6071 12/21/29 Fr 708,201 See 0.Z. 5912

6094 .1/11/30 Germ 526,231 - A conical valve seat closed by a
S Fr 707,275 oconlcal valve body for tightening
.6 ap a’gainst high pressures.

' 6129- 1/21/30 Fr 708,200 Contimuous treating of solids
‘ o . under pressure in thin layers on
intermittently noving supports.

6152 - 1/29/30 Bri.t 360,943 The introduction and rem0va1 of
76T - - -~ —- -selids-into-dnd-out-of pressure--

' . ' vessels through several inter-
connected spaces with a step-wise
increage or reduction of the
preamo.

6153 1/29/30 Fr 707,276 Carrying out of solids from high
: pressure spaces with a conical
screw eonveygr to which a liquiad
oyis boing fed.



-108-
Patent
Gern 545’711
Fr 709,951
Germ 583,789
Fr 712,617
Brit 363,626
Fr 713,583
Fr 715,894
Brit 364,665
Fr - 717,057
Fr 718,705

Brit 364,665

Fr 718,705
Germ 59,870
Fr 721 830

Tho I QG .

Mor 'o.z. * M
6167  2/4/30
6246 3/5/30
6345 4/12/30
6419 5/10/30
6485 . . 6/1/30
6652 8/28/30
6676 9/4/30
6921 12/n
6945 2/10/31

L€

Germ 672,610
Fr 731,143

" Brit 384,704

Introduction and removal of solids
into and out of a high pressure
space with the 1iquid formed during

_the reaction being used as the
displacing liqnid. :

A

'Pressm'e hydrogenation converters

with perforated trays arranged
above each other.

Pressure hydrogenation of coal
in thin-layers on supports with

‘a continuons forvsrd motion.

Pressure hydrogenation of’ coal

. in thin continuously rolled layers

in rotating tubes. -

The removal of ‘catal yst poisons

.from pressure vessels by treating

with hydrogen under pressure.
Hydrogenation in tubes rotating

slong their longitudinal sx;!.s. o

Catalyst on movable supports
carried through the converter.

The tube insets for the supply -
and removal of feed made of heat
and corrosion resistant material
and thermally insulated from the

__body of the vessel and connected

with the vessel and the piping in

_such a way that there is a temper-

ature gradient between the highly .
heated parts of the pipe li.ns and
the vessel material, - . .

Pressure hydrogenation of pasted ,
coal in rigidly arranged “tube
bundlea...used as the reaction '.
space.  —



The I.G.

JBusber 0.2, Date

6998 3/12/3}
7041 46/
7092 5/11/31
794 8/14/31
7279 10/8/31
7676

8137 11/11/33
a2 - 11/28/33

Pa&ég& o

Fr 732,957
Fr 742,631

Germ 598,315

Fr 41,699

Fr 712,617

Fr 740,664
Germ 587,743

Fr 79,597

. Brit 430,069

.an elasgtic material like rubber.

Pressure hydrogenation in tube
bundles arranged in a pressure -
resistant container, the tubes
themselves not being built

to vithstand the high pressure.

Pressure hydrogenation of powder-
ed coal at first in suspension
and later in a thin layer on a
support with a mechanical forwa.rd
movement .

Arrangement for low temperature
carbonization and hydrogenation

- of coal. The crushed coal is

put in rotating motions in a
cylindrical vessel by a tangential
stream of hydrogen between rigidly
arranged baffle plates successively
located along the longitudinal
direction of the vessel.

Meaguring the ratio between

pressures by a manometer connected
to both pressures with an arrange-
ment producing a directional
force. proportional to the pressure.

See 0.2, 6152

~ A catohpot for the separation ‘o‘i"

gases and vapors from a liquid .
with the walls of the vessel in
the gas or vapor apace ﬂuahed

 with a liquid.

Gern 620,932 :
_Brit 450,519
US 2,106,446

‘Removal of all constituents fron
. the gas which do not form recover-

able compounds with .the purifying
material, by treating with an ,
alkaline medium in the: first step,

. and the actual purification of -



-110- V-a;)
The I.G. . o
Number 0,Z, Date_ Patent

785,276  second step. '

Brit 450,519

Us 2 106,446
8322 3/28/34 Fr 786,192 ‘Inauring the pressure , vessels
against too high inside pressures
by the use of a small plate
. welded on a perforated support to
be used as a rupture plate. °
8537 9/13/34 Fr 793,865 ﬂorizontal converter with a
CL 'rapidly rotating atirrer.
8561 9/29/34 Fr 793,865 Horizontal converter with several
. stirrers.. .___ :
8572 10/6/34 Germ 104,592 Mixing of gas and 1iquid by pass-
’ 795,400 ing through narrow openings or
Brit 458,583 slits. for better distribution of
Us 2,097,605 gases. . ,
8594 10/20/34 Germ 679,387 Presgsure hydrogenation in tower- '
Fr 796,972 - shaped reaction vessels subdivided
‘Bris L50,969 by vertical walls.
8652 - 12/1/34, Fr 809,340 .Ieasnriﬁg i;he pressure difference
: Brit 459,232 inside the high pressure equipment
: - by means of a hydraulically operated
measuring device, and control of .
the pressurg drop e.g. by the supply
~of glide oil. .
8885 : 5/12/35 Gern 644,378 T'o—cylinder piston machine for.:
- . Fr 807,923 the continuous _supply of gases
‘Brit 456,232 and liquids by using a single
- US 1,242,731 - complementary directing slide with

‘a cloging arrangement between
- the slide and two hydraulically .

operated main directing slidea-

~ of the.type of check valves, which
" interfere. with the ‘movenent of one
of the principal direoting glides
~until the change over:of the other
piston pump to ‘the delivery stroke.



B The .I;QG;.,:,_ '
Seriel ' 2 :
Kuiber 0.2, mte _P;qj;e_gj

Brit 4&9,735 stirring of a hot mixture of liquid
and solide, the vessel contsining
the liquid being connected with

- one or seversl valveless piston
pumps by long pipe lines. -

9115 11/22/35 Fr 813,755 The hydrogenetion gas is fed into
Brit 468,709 the circult by means of injectors
operated by e liquid. .

9235 2/12/3 Fr 817,287 Return of liquids into the high
. i . pressure space uglng injectors
opereted with the gas, preferably
-one participeting in the reaction.

9249 2/19/36 Germ 657,690 Safety arrangement for pressure -
Fr 817,750 release meachines which automatically
takes up the energy given off by
the reledsed medium by an additional
-load, when the normel load fails.

9259 - 2/26/3% Germ 651,/15 Safety of the pressure release-.
. Fr 817,750 . machines insured by a branching
: C line placed shead of the pressure
- "release machine and into which
- the compressed gas which does not
enter the pressure relesse machine
can be discharged.
928 6/20/3% Germ. 653,689 A closing valve congisting of an
..Fr 823,211 upper and lower part of the casing
with the valve seat set in between,
stio—
materisl, with the tightening surfaces
and the seats an:anged at such an-
angle that the closing pressure
is increased by the pressure of.
_the valve contents: and the valva
cone. :

9522 ' 8/6/36 Germ 713 101 .'I‘he tightening of the high pressure

" Pr 825,157 vessels with a hard elastic ring
arranged conically to the vessel.
wall and the cover and provided ’



10073

10136

10427

10642

11099 -

12775

10707 -

"'i@ st5,157
10/23/36 Germ 696,500

6/28/37 Germ 695,995

7/30/37 Germ 701,864

12/22/31 Gern 716,121

3/30/38 Germ 746,937
Fr 850,495

&

4/26/3% Fr 789,251
_Brit 1057’447

oxceaeive atreases.

Pressure bydrogenation’ in tubes
the length of which is more than
200 times the dlameter, with the
diameter or length of the rising
tubes larger than the diameter

or length of the descending tubes.

Presgure hydrogenation in the
liquid phase in inclined rising
tubes the length of which is more
than 50 times greater than the
diasmeter.

Pressure release of gases and .
liquids with & piston-pressure

‘release machine with two cy‘.[inder’"“”
"spaces divided by pistons, one of

which is filled with an auxilisry
liquid which 15 compressed into -
the second space during the pressure
release, with the swxliary liquid
connected with the liquid 1n a surge
vesgel,’

Pressure lvdrogenntidn in vertieal.

tubes provided with insets.

Indicatlon of the liquid level by
meens of an iron float which is’
moved during the rise or fall of

- the 1iq uid level inside the coils

with primary or secondary winding
and this changing the potential .
of the :mdueed current. .

The removal of l:l.quids and gases
from the high presgure space uslng '
shut-down arrangements with:- conical

" valve seats with a.valye spindle
“rotating in-the valve .geat during

the novement ‘of the material. -



The 1.G,
Serial

Rumber 0,Z.

10724
10749

10755

10756

10786

<113~
Pate Patent
s ndoen :
Fr 839,505

12/13/37 Germ 743,613
Fr 846,870

1/4/33 Germ 647,666
Fr 775,292
Brit 433,496
US 2,052,693

6/10/31 Fr 38,808
Brit 514,926

9/7/39 Germ 706,950

Brit 514,857

: 7/11/31 Germ 661,599

"Brit 401,429
Us 2,012 319

, V—al)

"

BpIdclosure of vessels by
turning a special central piece with
its own bearings srranged upon the
closure and which 1s'comiected by
means of directing rods with the
center plece and is fastemed to
the wall of the vessel.

Arrangement for measuring high
pressures with a straight rod which

is drilled excentrically to the
rod axis, the deformation of that
body under the effect of the ingide
pressure acting as the pressgure

: 1ndicator. .

Arrangoment for pressure release of
eroding materials from'a pressure
spece through & replacesble valve -
head and & replacesble counter

- plece, By an axial movement of-

the valve head the annular space,
which controls the flow, cen be

changed.

Heat exchanger with channels for
the materials between which the
‘heat -1s enchanged, this channel
being arranged in a metal block.

Finned tubes for the preheater.
Intermediate rings are welded to
the tubes by electrical resistance
welding and the fins attached to
these rings.

Arrangement for t.he let~down of
products from the pressure apace .
by pressure releage in the cylinder
of an engine, from which part of .
the presgure released praduct is -

_pushed out by plungers, while .

the rest is recompressed to the
pressure of the reaction space
after cloaipg the outlet valye.
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The I.G. R
Serial ,
Bumber Q2. Date Patent
A o é@ , .
. > 3 656,402“
Brit 292, 614
WS 2,029,606

11097

. 11099

11237

1244

11581

V-a7)

4/22/36 Germ T15,975

10/26/38 Germ 715,046
: Fr

878,871

12/29/38 Gern 70635180 'St\iffing bo:}es using & number of

12/29/38 Fr 865,276

6/12/39 Germ 707,755

Automatic. closing of pressure
vessels. - The ingide pressure act-
ing upon the cover is used to expand
by conical ection & thin elastic
packing ring resting on a support
which is easily placed inside the
vesgel, and press it againgt the
vessel wall.

The congucting of thermocouples
through the head piece of the
thermocouple protecting tubes closed

- towards the outside and consisting

of = hollow metal stopper-which is
closed with superimposed layers of ~
packing of hard rubber, soft rubber,
and gypsum, which act as an insulation

for the wires of the thermocouple.

See 0 2z, 106/.2

packing rings arranged one back of
the other with 2 pressure drop- .-
between the individual rings, -
which is produced by means of a
capillary tube cennected at one

end with the pressure space to be.
tightened; the capillary tube is.
provided with tapped places whieh
are connected with the spaces - -
between the packing rings and the
other end of which leads to a space
at a lower _pressure or into %he open.

The closure of high presgure veesels
with undivided nut on the outside
or with undivided threaded stoppers.

The removal of uquida under preaaure.
The gas separated from the cylinder-
is separated from the “pressure . ‘
released liquid :hnedinte]y after .

presaure reluae.



Ihe I,

Serial - S
Nuber 0.2. Date Patent
1636 T/4/39 Germ .
o Fr.

hira,
11690 7/31/39
11716 8/9/39 Fr 887,039
12290
12775 5/21/40-Fr 882,115
12802 5/30/41 Fr 892,366
14355 . *

40,674.....Byd ‘ p-in-1 es—1m
887,038  which short narrow sections of tubes

V-2

L e

are spaced, the length of which does
0ot exceed 1/3 of the.length of the
-tube and the cross secticn of which
-hag been so selected that a velocity

in them is over 1'second. "

, Measuring the amount &nd veloecity of
a stream of gag by passing s volume -
~of 1liquid squal to the volume of the
ga8s to be measured through an
orifice, and using the pressure.

drop therein as a measure for the

_‘_,velocity of the flow. . -

Tightening of Presgsure.vessels @ -
and pipe lines consisting of conical
rings of about parallelogram shaped.
cross section located between the
corresponding ring surfsce of the
parts to be connected, or of a
Plain ring of rectangular cross
section located between. a ring ‘
surface inclined towards the axis
on the same side. h

8/11/40 Germ 736,284 Liquid cirouit in which the liguid -

18 taken from a catchpot where the
circnlating liquid 4s freed from
gas, and the solids are dissolved
liquids in the catchpot &are returned
to the cireult. .

- See 0.2. 10642

Level indicators for & liquid in
' high pressure vessels in which the
. empty space of the vessel is commected
to one slde of a measuring box .
with & diaphragm, the lowest point
to.the ‘other side ‘and the diaphregm’
‘1e connected with & magnetic core.. ..
‘movable.-in a-tube aromnd which two -
cqf¥fe-76d with an alternating current
Ye arranged. . '



. . . -116- v-al)
The I.G; - o
Serial '

Number 0.%. ‘Date Patent

PRIy VY R o . " ;

: ‘ -iato which the bolts for festening
the cover are screwed in part to
the flange and in part to the
Jacket.,

vvvvv 1/10/42 .'A device for the contimuous regulation
~ of the capacity of constant speed
~ piston pumpe without loss of enmergy
by means of an auxiliary piston
with gaide rods being moved hy-
.draulically between a fixed and an

. .adjustable gtop in an a.uxilia.ry
cylinder connected with the:
plston pump eylinder by a by-pass
line from the pump discharge line
behind the. outlet:valve to the

~ space behind the pistons in the

- auxiliary oylinder snd 2 direct
connection between the heads of the
punps and auxiliery cylinders,
whereby the head of the auxiliary

. piston tmrds the pump ¢ylinder
forms & valve disk and-the fixed
stop, which forms the head of the
auxiliery cylinder, forms the valve
seat, - LT

13196

13336 - 3/26/42 Fr 892,762 Heat exchanger comsisting of &

bundle of . tubes surrounded by an

. ingide and outside jacket, with
the liquid flowing through the
space between the two jackets, and
the imner jacket surrounding the
“tubulaer bundle as closely as
possible and having an opening :
‘which is comnected gas tight with
an ‘opening in the outer jacket.

13369 . 4/9/k2 Fr. 892,980 * Tubular bundle heat exchanger
' ‘ ’ -~ . consisting of flat tubes which
- are welded or soldered on the:. ..
two’ ends in the. free fields of &
grate or else are welded or soldered
to-collars. jo:bmd by relding or

aoldering. ,



v-ul)

temperatures in the’ h:lgh preasure

| . lines by spirally winding them -

with a tietal band with the farmtidn

of air passages. - -

Regulating presaure release engines
by having the pistons moved by

1iquid pressure acting on the piston
rod.

A resction vessel consisting of a
presgsure resistent. wall, insulating
layer and a metallic ring on the
level-of the upper surface of the

- catalyst.s.

Recirculation in a reaction vessel
effected by introducing the hydro-
genation feed and hydrogen from

‘below in the one of the two vertical-

sections of the converter formed
by a seperating wall and inter-

" connected above- and below 80 that -

-117-

The I‘G. . . ; N
Serial : _ .
Humber 0.2, ...eL_t Patent
. I 8/4t, : -

13651 - 9/10/42

14085 3/20/43

1207 5/26/43

14494

14988

U2 6/2/43

the hydrogenation feed ig made /

to circulete in the two spaces, with
most of the bydrogen and of the
reaction products drawn off at-the
upper end. When several converters:
are used, -cooling 1s provided

'between them. :

Heat exchanger for the pressure
hydrogenation ‘consisting of a
central tube in which the liquid
hydrogenation residues rise, & .
space sbove, “the npper part of
which becomes filled with gases

cand vapors, and tubes of smaller

‘diameters arranged around the

. central tube through. which the

¢

-residue flows downward and is

" ‘cooled by the: feed which. is being

—preheated.



The. I.G. :

Number 0,Z. Date [Fatent

Ve-tl)

-H4355————8/13/43

14393 - 9/6/43
)

w2 10/5/3

AT, 11/20/43

. L4A% 12/6/43

pr—=N

14602 2/19/44
w3 . A/
UT bl

0.2+-12802

A:reaction vessel Gonsisting of & -
pressure resistant wall and an

 ingulation layer. The lump catalyst

introduced -into the véasel is’
veighted down.,

: P_resaure hydrogenation in several

stages with the first reaction
vesgel consisting of a heated
tubular furnace. .

. Apparatug for a temperature error-

free measurement of pressure with
the use of a doubly bent tube
£illed with a liquid, with the
ratio of the lengths of the legs
of the tubes to each other and

to the volume of the liquid so
chosen that- the total thermal
expenpion oocurs in one of the
legs, and the lower liquid .
level in the other leg does not B
change with ‘the temperature.

See 0.2. 14207

A cylindrical hydrogenation vessel
with the“bottom or/and the head
shaped like circuler troughs,. . -
causing the feed to be set in :
circular motion Inside of the:vessel.

H:lgh preasure diaphragm pump
_ characterized by supported diaphragm

with the support distributed over -
the totel surfece of the diaphragm
so moved by the stroke, that -
the support surface acquires a

step-wise slope and the diephragm
cross section undergoea 'rinkle-
free bending. _

High pressure valve. A~lift nagn'etv
is used in addition to temsion . ,
‘springs or tension weight, with the



.._.;.i,,lr?’* -

. The I1..G.
!mer O.Z. ) Date M

By, ,:E!-:_!:M , V. ‘ . pote f -

14935 8/28/44,

1956 o/28/44

L4970 10/7/44 - -

14973 10/7/44

U N
- 14988 10/20/44

as) Nickel Oveg .

10392 12/13/37 Ger 698,851

846,944

®

by a contact manometer whem the
blow off pressure is reached.

‘Presgure hydrogenation in a

horigontal converter with the

~feed and the hydrogen kept in
" elremlation - ingide the converter

with the aid of one of several .
separated walls or sliding surfaces.

The introduction of the feed

and hydrogen from below. into a .
vertical converter with conical
ends and drawing off the hydro—

_ genation gases and the reaction™

products from the upper end of the
con“vemer. .

Vertical eylindrical converter

in which the feed and the hydrogen
rise helically in the inmmer part
of the converter aud descend '
reciroulating in the’ outer part

. of the space.

circulation conve'rter> in which

- part of the hydrogen is imtroduced’
- into the reaction space inca finely

divided form, in particular with
the aid of a foam plate.

_§_99"0on 14973
~ See O.Z.‘l4207

“High pressuré %ssels ‘consisting

of spirally arranged metal bands,
the edges of which are relded :

“together. -



ThoI.G.
mgr.% Date _mn_

. Fr 89,986 of central tubes upon which steel
Brit 525,275 bands are spirally wound in one
or several layers, with the steel
bénds on the one side provided with
one or several grooves and on the .
other side with tongs corresponding.
exaotly to the grooves.

10733 . 5/4/38 Fr  8/9,986 The flanges are provided with.

Brit 525,275 grooves and tongs which correspond
exactly to the bend winding and - -
upon which the ends of the winding
are screved on.

A

- 10812 - 6/4/38 Germ 697,891 High pressure vessels the pressure
Fr 855,601 cerrying wall of which is provided
Brit 529,540 with two or more. layers of spirally
US 2,253,093 ground winding metal bands with

' : groove shaped indentations with
the indentation on the outer part
of the metal band correapending
to the indentation on the inner
part of the superimposed metal
‘band and the holléw spaces, thus
formed filled with 2 wire. '

11009 ~ 8/31/38 Fr 849,986 ‘The cover is held in place by
Brit 525,275 means of studs screwed in top of
' the wickel jacket.
11753 9/2/39 Strengthening in particular flanges
C , " by. spiral winding of steel bands
provided on the one side with
indentation, in particular with
grooves, and on the other side
- . with elevation (tongs, corresponding
- ' ' in fom and shape to the grooves),

11908 = 12/14/39 - The core tube upon which the steel
. : ' -~ bands with grooves.in tongs are -
wound in-several layers have steel -
~ wires wound in the last layer,
- preferably inside of the groovea
.'and tmder presaure. ' v



Tho I.G. :

Serial

Rumber 0,2, Date Patept

32013215 /40— ——————High-pregsure-hottow-bodtertn—

: . which the successive layers-of the
bands are displaced in arrangement
by less than haelf the width of the
band, with the number of layers
“with displacement by.§ of the width

of the band, at least equal n or
suitably a whole multiple of n.

12014 2/15/40 The bands are made .of other metals
than steel, in particular of light
metals or of plastics, while the
core is made of steel or of the
other above mentioned materials.

12445 11/23/40 The production of pressure resistant
13257 holléw bodies by winding of bands
- with grooves and tongs upon the. -
corr.eaponding shaped core tubes

12710 4/13/4) The production of wickel bodies
: with the use of two rolls.

12768 . 5/16/1 lickel-ovens from unshaped bands
: '. using electrical spot welding. .

12798 - 5/28/11 Wickel oveng with several rows for
L pressing at temperatures below 600°C
on the last pressing place.

- 12848 6/25/41 .- Wickel process at 260 - 6500C, in
‘ " o particular at 550 _6500¢, .

12855 7/3/41 An - improvement of the process O.Z. L
- ' 12445. The taking into consideration
the expansion of the bande st~
widdle temperature by the widening
of certain definite grouves.

113046 10/18/41 The wickel procesm with electric

. - o resistence heating, with first the
botton band length being heated -
then the upper,



122

;:;—-2)1,);

wickel proceasea at the a.nnealing

v temperatui‘e, “then quenching.

The Ioco' ..
Serial = S
Number 0.2, Date Patent
l/-ltl' — :
13085 . 11/6/11
13257 2/16/42
13490 6/23/12
13805 11/23/42
TURAT  6/19/43,
'b) Heating
%82 7/28/2 Fr * 638,325
8653 Brit 275,248
' T 857,811.
3805 10/28/% Gem 529,049
» COFr 641,34
Brit 2795,8,25
w85 - 3//21 Fr  650,9M4
. Brit 287,855
US, 1,920,886 -

The production of pressure re-
sistant ‘hollow bodies by spirally

© winding of metal bands using -

adjustable wickel feed tubes.
See 0.%. 12445 R
Profile bands for the production

" of pressure resisting hollow bodies

with unsymmetrical grooves in such

.& way that-the-wound hollow bodies.

have the whole strength of the .,bands
at places ef the greatest strain.

The production- of hollor bodigs' ,bj' .
the wickel process with-metal bands’

with the annealing proceedirng - -

separately from thq wickel process.

The broduétion of a pr'eliminnry
tension in the hollow bodles by
pressing hot_ to above “the yield

‘point.:

Heating for pressure hydrogenation
by 2 supply of heated gases which
can be conveniently heated with .
eleot.ric heaters.

The heating of the feed by[elactm;i..,_
heating of the walls of the vessels.

The use of the walls of the vessels
" ag electric&l resiatancea. .

Heating in part directly with-
hydrogen’ in part indirectly by -
‘heat exchange with the producte -
withdrawn and/or entering. .-



The I.G, .
Nusher 0.Z. Date - Patent
48N 6/14/28 Garn. 686,757,

V)

A jolnt heating of the feed to-

)57 6'76‘?7b
Brit 322,489
Us 1,890,439

Fr 682,363
Brit 332,251
US 1,920,888

5133 - 10/9/28

gether with hydrogen at at least
above 350°C to the reaction tem-
perature (gas heated tubuJ.ar pre-
heaters) . .

Heating of the mter:ba,l'.té Ye.
hydrogenated with heating media

which are at least 100°C hotter
" than the reaction tenperature

" but not above 800°C.:

8/26/29 Germ 542,992
Fr - 698,886
Brit 348)189 -

S U5 1,955,004
9/17/29

5830

Germ 6é3,631
Fr 701,261
Brit . 348,252

5883

TS 1,970,248

667,743
701,065
359,945
359,983

 9/21/29 Geru
G-

- . . Brit
- Brit

5897.

Fr
B;'-it

737,103

7/10/3i
: -385,433

.Stap-rise combustion of* the fnel
- by the preheating of the hydro--

genation feed in heating tubes..

The addition of phenols, carbon
monoxide etc to the feed to reach
the reaction temperature during
pressure hyﬂrogenation.

A ,gradual ,reduction of the energy
supply and the heat absorption -
by the feed until the reaction
temperature is reached. Gas -
heated ribbed tubes. - '

Heating up of the feed in such'a

‘way which will result in the:

polymerisation of the polynerizabid
part. Separation of the polymerised :

- part during or aﬂ,ar preheating

2,72
392,688

Fr

. 9/16/%
- it

7254, -

655,979
758,870
4064561

Germ
Fr
‘1 Brit

T646. 2/21/32

The removal of the excess heat
by indirect contact of the products
of the reaction 'ith tater under

preamu‘e

Preheating of the na.jor pa.rﬁa of

the feed together with the. hydrogen’

" {n heat -exchangers to the reaction.
- temperature and the rest of the

material with’ hydrogen in preheaters:



The 1.G."~
Serinl -

Nugber 0.7, Date

Germ

. Fr

Brit

Fr

Gern

' Brif.

Gern
Fr

Brit,
- Us 2,120,295

8118 . 10/27/33"
9912 B

8383 s/29/3
8424 | 6/23/3,
B0l 8/
8612 11/3/34
825 U 11/14/34

Fr .

Germ - 680,567
r
Brit

Brit

} 6'80’18].-

780,385

432,638

" . different spaces.

790,552
434,307

680,395
791,054
443,937

633,826
7945025 -

444,936

797,156

798,602

465,413

Vb))

, genaton Tasd
with hydrogenation gas heated to -
1,000%C with the velocity of flow

Quring mixing as nearly as possible

to that of velocity of sound.

-Preheating of the- feed conveniently

with hydrogen under pressure with -
the separation of part of the pre-

- heated material during or after
- the preheating and return to the

preheater. With geveral reaction ..

. spaces the liquid- is withdrawn into

a vessel arranged between the

Preheating of coal pasted with
oll with a carbon content of over
75% using hydrogen under pressure
with the time of residence of the
coal paste within the temperature’
range of 260 - 410° shorter than..
200 seconds.

. Begulation of the temperature by

the addition of cold gas.

Regulation of .the temperature b
the addition of ammonia. .

Heating of pressure vessels. The
temperature of the flue gas ls below
that at which the vessel looses:the
required strength under the existing
pressure and-in the absence of any -

. heat removsl. , o

: Tﬁe .addition of oxygen-contéining -

hydrogen to_the prehested feed.
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The I.G..‘ I
Nugber 0.2; : Date Patent

Brit .‘1165".? -containing hydrogen in the présence
-~ N\ .of catalysts which cause a combination
. of the oxygen with the hydrogen. -

8650 12/1/34 Germ 660,219 Preheating the feed in heat ex-
o - Fr 798,912 ochangers with the hot reaction . .
-Brit " 452,512 = -productsy then adding additloual
- US 2,120 2% heat.

8653 Germ 627,239 See 0.Z. 3682

8660 . 12/8/34 - Germ 683,202 Applying the heat liberated in
Fr 798,750 the combimation of hydrogen and
Brit 456,371 oxygen to the indirect heating to
the feedo

8308 3/21/35 Germ 740,478 Cooling the fixed bed catalysts
in the reaction'vessel continuously: -
‘or periodically with flowing liquids.

' 9100. 11/14/35 Fr 812,160 Regulation of temperature by a

' Brit 467,853 stream of colder gases.in different

- parts of the reaction spaces,
conveniently by means of well
insulated tubes'

98  12/13/35 Germ 703,101 Removing the excess heat in
. ' "Fr 814,082 -exothermal reactions by-iadirsct—
" Brit 469,618 “ heat excha.nge with wet steam.

9864 3/19/37 . Gorn - 695,634 Preheating in ascending and
' : descending tubes with a reduction
of their cross sections in one or
sever&l places.

9892 3/21/37 Germ 696,316 in appreciab],y lmr partial pressure
: » ' Fr' 830,493 of hydrogen is used:during the :
' preheating of the brown coals - -
above 300 atm than in the reaction
'8pace.

912 10/23/3 Gern 695,864 - See 0.Z. 8118



‘The I.G. .

Soria.l

Nugber }0.2, ; _t

9920

Patent

Gern

696,364 Regulat:lnn of the temperature

10107

10192

- 10473

10901

4/15/37‘

' 5/18/37

7/21/37

8/27/37 

1/17/38

i

Fr :

Gern -

Gern

Gern

Germ

In the reactlon space by the addition
of cooled oatohpot residuss.

845,601  Avoiding and making harmless.
pressure variations in prehsaters.
The addition of glide oil, the use
of. mtercha.ngeable return bends
of steel in the preheater.

715,988 Preheating ¢~of co&l paste in tubular
preheaters up-to the swelling _
. temperature of the coal, then in
tubes of larger dlameters by the
addition of preheated materials.
such as hydrogen or liquid lmiro- "
gen.ation products-at temperatures
. above the mlling temperature.

704,232 One part.of the reaction produots
' of the first stage is used for
the preheating of the msterial
treated in the gecond stage and
the other part 1s used together
with the reaction products of the
second, stage for #reheating of
the feed for the first stage. -

707,851 The'major part of the coal paste.

with a low coal content is pre-
‘heated in a heat exchanger, the
sma.ller part of the paste with

‘the larger content in coal is
..elther not at.all or only slightly .
rehedted in- tubular preheaters. -
to the reaction temperatures.

~725 4603 Preheating of cosl paste with

"~ hydrogen to nedrly the reaction
"“temiperature, maintaining at. that
temperature for some. time in the
reaction space, then heating to.
the reaction tbmperature.



The IoG-

Serial

Nunber 0..3.

10718

Dite Patent’
_1/20/36 Germ 663,555

V-b)

A

11021

12716

14169

14538

Brit 474,332

9/12/38 Fr

9/19/38

| 5/12/43 -

1/

855,517

" stallation conslsting of a heat -
~ -absorbing and _giving-up parts

connected with a circulation

. pump and an arrangement of a

collector connected to the circuit

"~ for the introduction of super o
heated steam.

Removal of most of the heat iay
means.of a cooling liquid and the

. rest of the heat by the intro-

duction of a cooling medium such
as cold gas,.

Tubular preheater with repla.ceable
insets of ceramio ‘material,

Recovarymf the heat contained in
the lwdrogenation residues by
direct conmtact with hydrogen under -
pressure, which is to be then used _
in the reaction.' .

Preheating only Lvdrogenation gas

‘in ‘the colder heat exchanger and
‘then leading it together with

hydrogenation feed through the

-subsequent-heat—exchanvera———



