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AEFINING OF GAS-PHASE GASOLINE
- (Item 6, fremes 13-14)

After the resumption of operation of gas-phese chember Séa it was’
Interosting to determine whether, when fresh catalyst is used,; & sulfuric scid
Mroriningatreatmentn1smnecess§ryﬂmwﬂbrath1quurpose~aeveralmga8011ne“samples”wera“
rofined in the usual menner and investigated. In addition, the samples were put
- in diffuse light and exposed olght houra to the radiation of a guartz lamp.

The following semples were used for the tests, with and without sddition
of inhibitor: ‘ ~ . : '

(1) Gasoline after ceustic washing, Unit 83.

(2) Gasoline after caustic washing( Uait 83, redistilled to
338 F. ' ’

(3] Gagoline after caustic weshing, Unit 83, refined with £
volume per cent acid (concenmtration 73) and redistilled..

The attached table gives a summary of the results, The gacoline that
was washed only with ceustic and that vhich was washed with caustic end redistilled
gave satisfactory bomb tests, The gasoline refined by sulfuric acid was stable only
after the addition of en inhibitor in the usuel menner. Thus the results agrae with
those of earlier investigations,

‘The result of exposure to the quartz lamp is interesting. After only

8 hours, the gasoline teken after caustic washing (P 301 structure 83) was distinctly
~ yellow end-gave a pracipitate. The.simllar sample redistilled to 338 F showed,

after the same treatment, a distinct yellow color. Im contrast, the sample refined

by sulfuric acid remained colorless, clear, and free from precipitate after the same

treatment with ultraviolet light. If ome may- compare the results of this light treat-

ment with the deterioration ocourring in natural aging, the more stable stock is the

gasoline washed with sulfuric acid. I ’
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REFINING EXPFRIMENTE ON EIGH-CUT GA_S—;_)_PBASE GASOLINE -
{Item 6, frgmee 15-17)

In order to explore possible methods foi":lhcreasing yield of gasoline,

experiments were recently undertaken to improve the lead stability (4.5 cc TEL por
‘gellon) end the storage stability of higher-cut gas-phese gasolines. Particulerly,
the limit was determined to which one may cut gasoline without obtainins products
that give pour storage stability tests.

. The following group of experiments give an insight iunto the’ﬁdesibilities
. of obtaining higher-cut stable gasolines. 'Accordingly, one can obtain a useful
gasoline with en ASTM end point of around 356 F by the addition of phenolic inhibitor
BJS, previously used in our experiments, For end-points ebove 356 F, on the other
hend, the storage tests of saiples treated with BIS become increasingly less satis-
faotory with 1nc_reaae in end point. There exists, then, a certain possidility, at
yet higher cutting, of obtaining a useful gasoline if one uses certain fractions of
our newly developed inhibitors (see phenolic iphibitor A°50, basic inhibitor P30;
see also the report of April 17,.1941). The experimen_t.s show, for example, that an
emine inhibitor fraction gives satisfactory results,, even with the highest-cut -
gasoline fraction. JIn general, the eddition of these nitrogenous inhibitors effects
practically complete freedom from lead deposits.

For nermauy cut gaaolina,(end point, ASTM, 333 F) there results, by a
- single weshing with csustic, without redistillation, en acceptable storege test;.
the light stability of these samples, however, after several deys, leaves much to
be desired. Gasoline washed once with caustic, not redistilled, and having an ASTM
end point of 333 F gives accoptable storage tests; the light stability after several
days, however, is not very satisfactory.
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TABLE I
, _ Bomb Tests on Samples
Bnd : "Containinil& 6 co TELﬁ/_g_al
‘ Point, Induction: . Sk
- Bxperiment = Product and - ASTM, . - ‘ Period -~ Pb Deposit
© . No, Manner of Refining _F . Iohibitor, % m[ 0 oo mg/200 co
945.  P,-301 refined Witk 385 Nons . - 186  eL3 1071
NéOH and 24 conc. : ‘
H2804 and redistilled o _
"o aLtto " BIS 0,01 . 240 10.2 8,0
953 e " BI5  0,01 10,4 8.6
" " " A°50, " 240 6.7 8.3
£ 401-410 ¥ ‘ . -
" " ° P30, n »240 1.2 Nonme
455-457 F o N
n L . m-Xylepol " >240 3.4 None.
946 " 347 None - 158 81.3 7.7
" " " BJS 0,01 »240 12.2 9.0 .
956 " " Nome - 153 76,5 83,1
. " " BJS 0,01  >240 13.6 1.2
" " " A°50, " »240 11.8 11,3
401-410 ¥ - ,
" e " P30, " >240 2.8 1.5
453-457 F . -
947 " 356 None - 145 104.1 87.4
. " " BJ5 0.01 5240 11.9 10.8
954 o 358  Nonme - 1142 124.9 B4.4
n | " M 0,01 - »240 ‘14.2 8.6
240 15.4 - 10.0
" K} miA%%0, | " >240 9.1 1.1
, 401-410 ¥ J |
" Lo n' P30, n | »240 1.8 None -
V 453-457 J :
" ' ' m¥ylemo) M 5240 3.5 None
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TABLE IT
Bomb Tasts on Seamples .
L Bad ' _Containing 4.5 oe THL/gal
Point, Induction o
Experiment = Product and ASTHM, . Poerlod, Gum, Pb Deposit,
Na, Menner of Refining F - Iohibitor, % min _ mg/100 cc* mg/200 cp -
955 P 301 refined with 33  Nome - M 848 76,0
NeOH and 2% conc. ' ' :
HoS04 and redistilled ‘ .
" : ditto " RIS 0,01 160  86.6 13.4
" " i A°50, " >240 14.9 12.8
) 401-410 F ‘
" " "~ P30, " 240 2.5 ‘None
. 453-457 I ] ‘
" L " n-Xylenol w >240 4.9 None
957 " 381  None - 120 247.4 89.7
b " " BJS 0.01 122 - 33.5 17,9
" " " A°80, " 152 21,3 11..0
401-410 F
J . n P30, " 240 4.7 None
453-457 F
437 P 301 only washed with - None - 20.9 19.2
NaOH, not redistilled ‘
" IS 0,01 240 9.9 11.0

ditto

*Residue from evaporation of 100 cc of gasoline.

: Botiﬁ#oip-Bo:k,

May

6, 194P
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CHLORINE BALANGE FOR QUMP-PHASE GHAMBERS 52 AND 108 -
FOR MAY 1944
(Item 7, frame 1?
(thoriné in mué neglected)

Fresh charge *+ rinse oil _ 15,110,245 tons
Cl in fresh charge + rinse oil ‘ T 0,090% _
C) in fresh charge + rinse oil o (A) B 13,599 tons
Total material from liqixid separator 12,936,603 tons
Cl in total material from liquid separator - 0.029%
Cl in total material from liquid separator (B) : : 3,752 tons
Water from liquid separator ' . 1,879,108 tons
C) in water from liquid separator - 0.000%% :
CL in water from liquid separator (c) . 0.,006 ton
ClL to be neutralized _ A=~ (B +C) 9,841 tons
Soda theoretically rei;uired 14.699 tons
Sode added 11,637
Soda deficliency - 3,118

In May 1944, 3.112 tons less than the amount of soda theoretically required waes added.
This amount. is equivelent to 2.082 tons Cl. Tbus 78.8 per cent of the theoreticelly
required smount was added. If the Cl .in the mud removed were taken into. account the

.soda deficiency value would be conaiderably less,

" Bottrop, July 10, 1944
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PRODUCT BALANCE FOR SUMP-PHASE CHAMBERS 62 AND 108

FOR JUNE 1944

(Item 8, frame 1)

-Operating hours. . $.720__ ..

Total charge rate
Fresh charge
. Slurry from Units 18 and 19

oe. oo se ve

Retio of material from liquid separator to product: 1.343 to 1.000

N

35.47 t/h; (33.5 Pe/20.0 Py + Pg + P15/4.5 P1g/42.0 Py)
20,56 t/h; (579 Pe/3¢.4 Pg +Pg ¢ P15/7.7 P18)
20,56 t/h; (57.9 P4/34.4 Pg + Pg * P15/7.7 P18)

Tor 1 ton of fi"eéh, cherge were needed 10725 tone' total charge and 0,0721 tons-Hp

(316,000 cu £t fresh gas) -

From 2,363,6 1b newly introduced product + Hp were obtained:

Products; i . g
(1) Material from liquid separator (gas-free)

Gasoline Unit 82 ’
Middle 0}1 Unit 82
Fuel 01l Unit 82

Mud to be removed
Reaction water (pure)

Salts in charge water + reaction water
. NH3
HgS
Cco2
Phenols
Gases;
{2) Free Hp in released gases
frea Hz in E.G. 4
free Hz in E.G. 21 + 23 + 3L + 33 ~
" free H2 in E.G. 22 *+ 26

{2) Hydrocarbons (C = 2.282)
CL R
. 'Ez
. 1‘,,5 |
C4 (noxw‘.'mal)
Cq (180)
147}
Cop -

4

NEP

1b
1763.06
249.78
696043 N
817.25
228,40
100,94
20,55
9.11
5.69
4.45
1'023
15,62
5049 -
9.68
0.42
214,37
32,72
48,82
60,42
51,99
7}59
-12,83
0,57
5.64
2,41

2351.56) -

% of new charge

+ Ho
74,600
10.580
29,410
34,590
9,670
4,275
0.867
. .0.384
0.241.
0.188
0,054
0,660
0,232
0,410
0,018
9,077 -
: 1o
200‘ 8
205‘ g
2,200

0.024
0.238,
_0.101
99512 \ .
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(1) The high acdunmlétion of middle 'o_il is a result of ﬁl;g addition _of P18,

(2) The analyees of May, 1944, were used in the calcﬁiatioﬁa, since the stock
~ 'analyses of Jume, 1944, were destroyed on July 21, 1944, by the air rald.

_Bottrop, Aig. 5, 1944
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' GHANGPB IN PRODUGTION AND IN BALANCES FOR

INGREASE GASOLINE PRODUGTION
' (Item 9, frames 1-7)
(Markedw Secret®).

Production Tigures and costs are givan for a mothod of operation intended

to 1ncreaae gasoline yields from hydrogenation,

Dr. Urban, of the Scholven hydrogenat:lon plant, estimated that 63. 000
cublc feet of hydrogen is reguired for the production of 1 ton of middle oil from
coal and that 96,000 cubic feet is required for the production of 1 ton of gasoline.

At tho Poelitz hydrogenation plant in which pitch 48 algo traated 11:
is estimated that 42,000 to 48,000 cubic feet of hydrogen is consumed in the

production of 1 ton of middle Oile

The following values wexje used at Ruhroel:

" Hg Consumption per
Ton Fuel 01l + Gasoline,

. Year cu ft
1941 45,000
1942 . 44,200
.Tano-Augn 1943 47,700

Ratio of
Fuel 0il to Gasoline

74:26
75:25
69:31

‘I‘he following hydrogen consumptions wore estimated from the data above‘

Hg conaumption pear ton fuel oil from raw matexrial
“ » middle oil from fuel oil
gasoline from middle oil

" ” ” ”

Hz consumption per ton gasoline from raw material '

Bott
‘ Nov,

26,000 cu ft-
22,000 n
32,000 "
80,000 cu’ft

op :
‘Tle, 1‘3@



evidently red, end the latter greem. .
! \ . | '
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CORDITIONS IN SUMP-PHASE HYDROGEVATION SYSTIM
IN WHICH HYDRATES FOQRMED
"(Item 10, frames 4~7 and 43-44)
The following rerer to Figure 1:
Pressure, suction side- of eirculating pumps . 495 atm
,preasure LI 1520 N
, where ges hydrates formad ' 498 »
Water added,before regenerators I and II, each - " 4 B/hr
,after liguid asparator . 4n "
Material from 1iquid separator, water free 7 toms/hr
Temperature of liquid separator 68 ¥
No, of chembers
Exit gas from chember 635 000 cu ft/hr
Temperature, suction side 77 F
» pressure side 82 F
, before ges cooley 329 F
- , after gas cdoler 68 F
, whers gas hydrates formed 68 to 77 F
Amount of fresh gas 212,000 cu ft/hr
Amount of wash oil 63 B/hr ’

Inlet temperature of wash oil 95 F

Composition of Circulating Gas; % :

Suction Side of Pressure Side of After 011 After sddn  Where Gas Hydrates

‘ circulating Pumps Circulating Pumps __ Waeh of Fresh Gas were Found
co2 0.02 0.02 - 0,00 0,02 0,00 "~
HpS 0,04 0,04 0,04 - 0,04 0.04
NH3 0.03 0,03 0.03 0,03 - 0,03
02 0.00 G.00 0,00 0,00 _ 0,60
Co 0,80 0.80 0.70 - 0.80 0,70
He 73.21 . 73.21 63,93 73,21 63,93
HC®s . 19.50 19.50 27,70 19,50 27.70 -
Ng 6040 '6540. 8030 60_40 '8030
C No. 1.36 1.36 ) 1.36 ‘L.36 - 1.36
| \ . . ‘
Co qsitLon of‘Fresh‘ .
co 0,07
He 98, 13\
co‘ : oolo‘
1,70
'Iranala&or"e Jﬁote. _|The x%a in Pig. 1 dioa e points at” Lmich'w ter was adjed and
" places in-which gas hydrates wer foun the o iginal drewing, the former wore
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'LIQUID EYDROOARBONS OTHER 78 mo?m AND BUTANE

m 'ITIE MANSION GAS FR(H THE REI'BAOTION UNI'I'
Item 13, frumes 4-5

Sampling point- M.Hnitz;:zi...-Outlet.».l‘ank‘-l«~

Time: - May 31, 1942 8:45 AM-5:40 PN

Amount of gas: 87.95 ou £t (89 F/?735 mm) .

Anount of gasoline: 0.5034 1b or 0.00671 1b/cu. £t (59 F/735 mm)
_ Amount ‘of water: _ .,0717 1b or 0,000816 1b/cu i

Ir the ahove values are gorrected ror the gasoline end water vapor 1n the gas the
i"ollowing values are obtained: ,

' Gasoline: 0.00548 1b/cu £t

Water: 0,000784 1b/cu ft
Examination of Gasoline:
Density at 59 F 0,744
Distillation {ASTM) .
IBP e 119 F
5 V'ol° % . 147
15 161
25 168
3% n 173
45 v 181
55 » 189
65 r 198
%5 0 209
g v - 230
9% 270
End Point 293 (98.0%)
Residue - 1.4 vol 4
Loss 0.6 vol 4
10 Vol. % 155 F
g0 n 241 P
Yol ¢ distilled at 212'F - 7.5
Phenols 0.11%
Pyridines - 0,14% .
Aromatic Gontent
According to eniline point \methodi 25 wt %
Aniline Point \ ‘ 86, 6 F
Moleculeur weigmt 95, \0

Ruhroe£ G.m.b.H,
Main Laboratory
‘.'Iune 4, 1942
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CPHILL

NHROEL

o G MBH.

- HUBO.- STINNES FLANT
BOT?ROP 1

<—SOLVENT _2.276 TONS

_HYDROGEN 99,000 CU FT

LOSS THROUGH VAPORIZATION ‘AND REDUCTION Q77i TONS

- 039 TONS SOLVENT LOSS (IN_UNITS 1-4)

0.687 TONS - GOAL™ (WET)
SOLVENT .
 MAKEUF

215 TONS
COAL - GRINDING
! AND DRYING- UNIT
' 193 TONS' -
; - TlorM)
| 36.305 TONS l -
© SweAY
-[-__PREPARATION
[ .
579 TONS
' GRUDE
\ DEGOMPOSITION
N GHAMBER 3

35417 TONS l

SOLVENT S7.| TONS
FILTERS "z t CHq
4

: ol

 49.466 TONS + 251

DISTILLATION ~

138 TONS EXTRACT

i A

7.248 TONS

TONS WASH OIL

RESIDUAL GCOAL | _ _
- SEPARATION ™ | 0193 TONS SOLVENT L0ss,

o

4.7 TONS + 0.039 TONS SOLVENT LOSS

. RESIDIfALi co%l L ‘ L |
‘ ‘ , ‘ | . SEGONDARY| REGOVERY .
0270 ToNg COKE. |PLANT | | | | ‘. =
SOLVENT ] | | ) :
LOSS | '
| 70% 3.3 % 15% 1%
. | ]
965 ToNs EL GTRODE COKE | m#s TONS | 0.008 Tons | 132,00076U FT
L ' TAR aEltnzsne - GAS WITH
70 % Ho | .
um%uo o‘ ] [ ‘ 1 | g-a-4
Fie. ‘F FLO”V SHEE aoouc on OF | 110,000 TONS/VEAR EXTRAGT b 77,00 rous/\'vcm elecTrond
TONSIH un EXTRAGT = 9,65 ToN /HOUR |ELECTRODE GOK
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RESENERATION OF EXTRACTION SOLVENT IN-THE GAS PHASE AT 700 ATMOSPHERES

SUPPLEMENT TO-THLE REPORT OF MARCH 31, 1942
- . (Item 14, frames 42-44) - L
.. 1n completion of our investigetions carried out in.the. techhical. experimental-

plant at the beginning of. this year, we again resumed the experiments on the regener-
ation of used extraction solvent, It was sought to prove whether the regeneration,
which could be carried out in our first experiments at 300 atm. without loss, could
also be carried out at_the operating pressure of Ruhroel (about 700 atm) without too
much cracking, reductidbn of the phenols, or hydrogenation beyond the tetralin stage.
The first experiments were carried out with a 15 per cent solution of naphthalene in
. pitch middle oil (P 102). fThe following were recognized as the most favorable reaction-
conditions: ‘ ' T o

Catalyst: 8811
Pressure: 700 atm
Temperature: - 13 mv >

- Charge rate: - . 62,4 1b/cu ft/hr

Product:Gas 1:3000

Under these reaction conditions, used solvent (P?é4jo which served for a separate
extraction, was regenerated,

The table shows the change, which the initial oil has undergone ;- in the
regeneration, with regard to its analysis, as well as its stability to decomposition,
The regenerated solvent was oxemined and used for extraction us-soon es it came out of
the furnace. The determinations of the degree of decomposition end of filtering time
wore carried out by selective extraction. Although these experiments, which wore
carried out in the 60-cc furnace, are to be regarded only as preliminary orientation
experiments, which would have to-be supplemented by exact balance experimqnts in,

5- to 10-liter furnaces, one can conclude that also at 700 atm., as at 300 atm., a
regeneration of spent solvent ‘is possible by careful hydrogenation; principally in
the gas phase. . o . . ‘

- It is also intended to carry out these experiments at‘500‘atm,
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- . Solvenmt- . Solvent
' ~before the Regeneration after the Rggeneration
~ Density at 59 F 1,008 0,992 '
-Fpgler-Distillation- o
TUIBP, F 378
392 F, vol % | | 1,0 1.5
End Point, F 5% 595
Phenol, wt % - L sz 4,1
Cloud Point, F o o018 7
_ Solution Point, F: _ 38 - 28
Ultimate snalysis, wt % | :
] : 89.8 . 89,6
- E 7.9. 8,7

' Substantielly no 10ss occurred in the regeneration.

Ruhroel Gom.boH...
Main Lsboratory, Bottrop
Nov, 24, 1942 .
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REGENERATION OF EXTRAOTION SOLVENT

(Item 14, fremee 45-48) ¥

: Exploratory axperiments on. regeneretion of- extreet!on solvent by controned
lwdrogenetion were conducted, It was desired to hydrogenate naphthalene and its
homologues to tetralin amd its homologues. At the seme_time, it wes desired to_
~avold reduction of phenole and pyridines_and deetmetive hydrogenationo

The experiments wore condueted by the use of a 60-cc mrnace et a hydrogen
pressure of 300 etm. In the first experiments, attempte were made to hydrogenate .
a 20 per cent solution of naphthelene An pitch middle. oil without obtaining an
‘increase in eniline point, i,e., without formation of products more highly hydro-
.genated than tetralin.  I. G. catalyst 58II was used. The charge rate was 62.4
pounds per cubic foot of catulyst per hour. The product-to-gas ratio was 1:3000.

The results are given in the rolloiing table;

Solvent betore ggg_eneration Solvent after Re _generetion ‘

Dl;;? : T 1,002 ’ 0. 979

Engler Distillation , -
IBP, F - , 396 . 324
Vol 4 distilled at 392 F - 3.5

. B, F ' 604 604

Aniline Point, F -13 ~13

Phenol, wt. % 5.6 . 6.0

Pyridine, wt % 4.7 4.4

Cloud Polnt, F 48 34

Nephthalene, wt % 18 8

c, wt % : 90,0 89.9

7.7 - 8.7

H, vt §

Although only slightly more than- 50 per cent of the naphthalene was
hydrogenated, the regeneration was considered satisfactory. Substantially no loss -
occurred, Disedvantageous results were phenol hydrogenation and the formation of
3 to 4 per cent or comperatively low-boilins products.

roel, G.m.b.H.
Main Lebc»retory
Bo‘ﬂbtrop L
Mmtrch 31, 1947
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DETERAINATION OF IRON CARBONYL IN FISCHER-TROPSCH GASES -
R (Item 15, frame 54) -~ =

, For gbsorption in emmoniscel perhydrol solution, 10 to 50 liters of the
ges to be examined is passed through-three wash bottles, which are provided with

Iritted disce and which contain a mixture of 200 cc of redigtilled methyl alcohol.,

20~ oc of amuidniii hydroxide {8p ar, 0.91) and 10 cc of perhydrol., The contents .

of the wash bottles are transferred to a flask. - The bottles are rinsed several times
with hydrochloric acid (1:4); 100 cc of water and £ grams of solid ‘sodium. chloride
are edded, and the solution is boiled for about minutes. - After prolonged standing,
the iron hydroxide is. filtered off. and washed thoroughly. 'The precipitate is . .
dissolved from the filter im 10 cc of 10 por cent hydrochloric acid, and the solution

is diluted to the merk in a 100-cc volumetric flask.

The iron is determined colorimetrically. 'For this purpose, 1 cc of
hydrochloric acid (sp gr, 1.19) and 2 to 3. cc of a 10 per.cent solution of emmonium
thiocyanate are added to an aliquot part of the iron solution in a.suitable glass
cylinder, and the color intensity of the eolution is compared with that of a

solution of iron thiocyenate of-known iron content. -

. The iron carbomyl content is reported as grams of irom per cubic
meter (STP). : C '
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