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coal to the producers, when for any rcason the driors of thc sy
units werc unablc ‘to provido cnough coal. A small quantity of ¢
coel dust, containing 12 H,C and 53%C, was also purchasecd and ue
on tnc boilers and partl" on thc producers.

. . .

) '”rbwn»
& partly

The content of dust in the synthcsis bas w88 statcd to be roducwd to

3C-4C myg, por cu.m. b7 the woicr washor, and to 23-25 L3. per cu,m. by the
Treigen d~31ntv5;auo.. There was a further water wash before the synthe- N
8is gas passed 10 an Alk2zid plant for rencvel of most of the Lhydrogen v
sulfide, There was stated to be no dirfficulty due o dust in “he Alkazigd .
siant, *
Ash and slag gradually accwmilated in the first generator, and when- - f
.oxygen was used, the generator had to be cleaned out every six months, where- o
as i1f no oxygen was used, the nlant could be run FTor 18 mcntlrs. ‘During «
these shut-downs, other mainte“anpe work wag carried out, As a rule, a
. shut-down lasted 42 days -~ ik days to cool down, 1% days to carry out re-
pairs, and li days to heat up. The ash and slai mixture was white and .
very hard, and had to be chlse;led out, ’ P
The composition of the synt he°is gas wos stated to ve:- «
Without Oxygen With Uxygen h
ce 4 23 EG .
CCs 10 15 )
CHu 2 3.5 P
R b .

Thus' nc conversion was required before syntaesis, The gas composition
ccould Te adjusted by verying the conditions cof g2sification and the amounts
cf steam and oxjgen.

The composition of the producer g2s8 was as follows:

EO %? ” Yy
o ic
CH; z
CO2 1z
. o
% L .
Ne . 53.7

The plant records Tor 1443 ve the followi fipures: -
o - A ng =3

\'7\
(m

h

Synthesis gas made Cu. M, .

EEC,77%,0C0
Producer gas made ' 522,653,000 cu.m.
Raw coal direct to 3C&,3562 tornes "
Raw gozl to coal ir 113,050 tonnes )
Purchased coal duse 7,075 tonnes
Synthecis zas ccupo 1.5¢

[92)
]
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1.C. 1359
The results for April 1944 were given as:-

Synthesis gas » 45,900,000 cu,n.
Producer gas made 47,950,000 cu.m.
Raw coal direct to gas production 111,323 tonnes
Raw coal to coal drying plant and thence tc producers 1,012 tonnes
Purchase coal dust to producers , 2,454 tonnes
Synthesls gas composition CO & Hy 75.2% Hp/CO 2.0

Oxyzen used 4,308,600 cu.m,
Nitrogen used for conveying dust 7,193,600 cu.m.
Power for synthesis gas production 1,1.,2,000 kwh.
Power for producer gas production 1,564,000 kwh.
Steam to synthesis gas plant excluding producers 27,275 tomnes
Steam to producers _ L 622 tornes

The labour requirements of the planf were as follows:-

Process: Synthesis gas 180 men

Producer gas 80

Coal transport and preparation_7C

220

Maintenance: Fitters and labourers go
Bricklayers 10

Electricians 2

Instruments )

100

GAS PURIFICATION

The synthesis gas contains 17-30 grams of hydrogen sulphide per cu.nm.,
and the bulx of this was remcoved in arn Alkxazld piant, the hydrogen sulphide
being converted to sulphur of 99.6-99.9% puriiy in a Claus kiln. The gas
also contained 6.8 g. of benzole Der cu.m. and was next washed with oil,
The remaining hddrogep sulphide was removed in iron oxide boxes in which
Luix was used.

The gas then contained 40-100 g, of organic sulphur per 1G0 cu.m., of
which @s much as 20% was in the form of thiophen as compared with 10% in
coke oven gas. Gum-forming substances were also present. The high content
of thiophen and gum-forming substances was ascribed to the characteristic
featurc of the Schmelfeldt process, where drying and -gasification were
carried out in the same apvaratus. It was considcrcd that the high contax
of thiophen and gum formers would not be found if the drying were v&fflCd
out first, for example in a Buttner drier. Furthermorc, it might be ci-
pected That these substances would be destroyed in passing through the re-
gererator at 1,300%C., but the system was such thet one-third of the gas-
eous Droducts from the dricr was drawn off in the meke and did not pass
through thc regenerators or gencrators. Similarly one-third of the prod-
ucts from the generators did not pass through the regencrators.

1127 -
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The gas was passed through 70% luxmasse with 30% soda et 160-280°C,
for removal of organic sulphur compounds. The gas so pgrified gave con-
giderable difficulty in the Fischer-Tropsch process, w;zch nged a cob§lt-
kieselguhr catalyst. The guu formers and possibly a little dust still
vresent interfered with the activity of the catalyst, but the main diffi-
Eulty was thought to be poisoning of ?he catalyst by sulphur. There was
no difficulty in usirg tae gas fer hydrogenation, where sulphur is not a
peison. Ir an attempt to increase uae efriciency of purification, an
active carton plant had been installea befole the het luxmasse, in the be-
lief that 1t would remcve the gunm Icrmers walch (apart from their action
on the Fischer catalyst) were thcught to reduce the activity of the hot
luxmasse as & sulphur purificetion material. The installation of the ac-
tive carbon plan® reduced the organic sulphur content of the gas leaving
the hot luzmasse Ifrom l.2-2.5 g. per 100 cu.m. to 0.3 g. per 100 cu.m.,
which was a satisfactory figure. The plant was run with this improvement
for onl; two monihs velfore buambing stopzed wori, but during this period,
the results wers promising. It was siated that it had been intended as a
further improvement to use a sgecial sulphur removal type of active carbon
insteal of the benzole recovery type.

FISCHER-TROPSCE PLANT

. 1"
The following information was obtained mainly from Herr Schultz on 11
May 194,

There were 2 catalyst chember buildings with 144 chambers altiogether.
These were gererally worked in *wo stagss, but scmetimes in three stages.
Conversion in thz ilrst stage was abcut C%. The division between the twe
stages was varizvle and dependent upeon gas purity. During the period when
the gas was bad, the firsc stegc was largely the mecans icr »uriiying the
gas and was operated with o throughput of 1,300 o per Chamber per hour in-
stead of the ncimal S0G-S0C =2 ner howr.

1 the gos had been over-
a yield of 132

1-1/2-2 months.

tnc stecam side

The most recent yields after difficuliies wi
come were 115-11C gi. per Im” Ileal: I

gi. per Mm” was atteincd by cranging vhe cat
The cataelyst chambers wers starsod o
and ultimately went up to 15 atn. |

with solvent in situ covery four weeks. It was cnly hydrogenated In special
cases. The catalyst chambers were nestcd wiith steam at 19-20 aim, for
starting.

For the last 1—1/2 years they had usced catalyst obtained from the ad-
Jacent catalyst T sy, which was cwacd 30% by Ruhrchemic and 5C% by Wine

c ¥
alyst was obiained from the cataljst factory in the ua-

tershell. Tnec ca ¥

reduced stage and was reducel with hylresen Ironm the hydrogernation plant.
Reducticn was cerried cut at 400YC. The hydrogen wes dricd by armcnia cool -
ing and silizca £l ©o less then C.1 gm. sor m” moisture. The aydrogen use.
contained 4% Hp, the remaindcr being Jp and CHy. The circulating hydroger.
contained about /2% CC. out no CO.

(@3]
]
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 The production of the plant was at the rate of about 30,000 tons per
year without Gasol, during the short period when good gas was avallable
before the bombing. They were in the process of increasing production
when the bombing tock place.

The nlant included a Carl still cracking plant which had never been
worked owing to a change in the policy or dealirg with the productis.,

CATALYST FACTORY

The following information was cbtained mainly from Dr. Joswig on 11
May 1945, .

The particular feature of this plant was that they claimed a very
high recovery of cobalt in the catelyst regeneration. The departures from
the normel process which led to this resull were Jue to the restrictions
on enmitting effluent from the factory, waich necessitated re-using water
and evaporating the final effluent.

The spent catalyst, from which the wax had been oxtracted, was ground
with wash water from the following stage. This wash water contained about
5 gn. per liter of Co. It was_then extracted with boiling rnitric acid
(50%) in vessels of about 30 md capacity. It was then {iltersd on a filter
nregs and washed. The first wash water was mixed with the Tilira%te, The
second wach water was used for grinding the incoming spent catelyst, as
mentioned above. The third wash water was usel for the Ilirst wasn of tae
next batch. I: was claimed that the lcss of Co in the filter pressing
operaticn was less than 0.1%, Joswig clzimed that they hal acricved an
overzll loss in the factory of only C.3% ccmparsd with 2 at Auhland and

N, = S
4+=-5% at dolten.

The Co golution was then treated with scoda 1o precipitate Fe, Al and

Th. The sludge cbtained by riltration (Troriunschlarm) was sent to Ruhland.
Sodium fluoridc was tnen added to remove calcizm. To ensure complicte re-
"

moval of calcium, an excess of sodium Iluoride was added which vrecipitated
sart of the mognesium. The licucr was taen filtered using kicsclguhr as a
Piitor aid., The filter cake was washod twice, the first washings being
adicd to the filtratc and the sccond washings being usced for the first wash
of the noxt batch. The Co concentration was [inally 4C-4% gm. per liter.

a

This was somctimes strengthoned wish the frosh Co added as mexo-ubd. When
osh Co was uscd, it was dissolved in nitric acid and treated with a small

amount of soda and thon filtored before mixing with the rocovercd Co

Tac Mg and Th were then added to sclutien. Aftor nreeipitation, kicsol-
ahr was added. The filtrazic Trem the prucipitated catalyst cont incd about
S0 eri. por liter of sodium nizratc. This figure was achicved by reducing
wesh wators. The Tiltrate wos then treated with soda and sutiled U0 re-
cover any Co which hed passcd through the filtoers. Aftor scttiing, the
solution was cvaporated in a triplc cffcct cvaporator Lo rocover scdium
nitratc and produce distillicd watcr for the catalyst manufasturc. In the
sccond cvanoraticn stape, somc caustic soaqa was addod to consur:s cemploto
procipitation of any rusidual Co which was filterod out before the tnlird




@wic statod that an aprrociable amount of Co may ramain in solu-
tion as bicarbonate. '

The catalysi sludge from the presses was nixed w%th water an? witp
+he dust screened out from the dried c§talyst. ‘The m;xtgre‘was then fil-
tersd on e rotarv vecuuna filter. The filtler c§;e was'qu tarough aﬁ,ex-
truder with 6 mm. holes and then passed to 2 Buctnef turbe-drier. The
dried catalyst was 3creened Lo give a product of 1-7 mm. The dust was
mixec with the new precipitzie, as mentioned above. The over-size was re-
surned o the screens ard graduall, brogen lown toO the required size.

The composition of the cataiyst was glven as:-

100 narts Co )
e " Mg0
& " Thip

The catalyst was mede up to give 300-90C kg, Co ser chamber, using an
appropriate amcunt of kieselgulir depending on its density. From 1.7 to
2.3 tons of kieselgulr were used per ton of Cc,

The capacit; of the plant wes rated at %OO catalyst chamber fillings
ver month, buv the prodvction had Leen only ©C owing to limited demand.
Trhe plan} started up in Sertember 1541 but only came into operation in April
1942, . Lutzkendori made catal;st fov the adjoining F.-T. plant and also for
the one at Odertal (Deschowiiz),

"

The reason for praducing vnreducced catzliyst at Lutzkendeor? and reduc-
it et the F.-T. zlants wos ot very clear. The division of responsi-
“J

R
biii ¥ between the two stages seems undesiravle, One reason that was given
for adopting this procedure was that the F.-T, nlants had pure aydrogen

available as thej require it for the hydrogenation in the catalyst chambers,
It 1s possible that freshly reduced caialyst may b& vetter than reduced
catalyst which has spent scme time in storage or in transit., It may be con-
Jectured that the procedure was at least vertly dictated oy military con-
Siderations. If it were desired to maintain a substantial stcrage of manu-
factured catalyst ageinst noscidle destructicn of <he catalyst manufacture,
storage oI the unreduced catalyst would be a much simpler problem than
storage in substantial cuantity of the redused catalyst.

HYDRCGENATION FLANT .

The following staff were secn con 11 May 1945 and 17 May 1945 in con-

necticn with the hydrogenation scction:-

Dr. Bchnesberger - Managing Dircctor.
PO AN

¥ieiland, - Hydrcgenation Manager.,

The following information wes cbtained from interrogation and alsc
from the notes of nmermbers of the C.ALF. team,

IR 4 T e

«
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GENERAL,

The hydrogenation plant vas built to hydrogenate the residucs from the
jubricating oil plant in conjunction with Bituminous Coal Ter. The planned
sutput was 50,000 Tnes/year, dbut the pest achieved was 42,000 Tncs/ycar in
1914')4' L]

The plant consisted of one liiuid phase stall and one vapour phase
stall, both of which operated at 700 ats. The catalyst in the vapour phase
stall was 6L3L.

The Bituminous Coal Tar came from Mahrisch Ostrau and was distilled
with the product from the liquid phase stall to cut into two fractions, the
cutting point being 3500 C. (330° C. %) The lighter fraction vwas passed
over the vapour phase catalyst under atraight through conditions wher, mak-
ing petrol and diesel oil and under recycle conditions when making petrol

only.

HYDROGEN SUPPLY.

The hydrogen from the nydrogenation plant came from the Wintershall
generators. The rav vater-gas was passed through an & ats (O conversicn
plant and tne Cop washed out at the same pressure. The main compressors
+nerefcre had a suction pressure oI 8 ats and gelivered to TCO ats direct.
The CO removal plant worked at 200 ats. after the third stage of the com-
pressors. Another stage gufficed to raise the pressure 1o 700 ats.

The gas fed to the hydrogenation plant had 2 hydrogen purity of cnly
91-92%, which ig very poor DY normal standards. They had only achieved
this purity by the installation of tne CO conversion plant, before which
the; had worked with a moke-up gas of about 86 purity.

For 1943 over a period of ten months, they had records of the follow=
ing costs:-~ .

Gas production 631,319 RM including
159,00C = TOr labour.
Gas boosting ok, 506 RM.
"Hp0 removal 61,252 "
- - 6,025 "
0il Scrubbing 26,143 "
Org. Sulph. Rem. 88,946 "

1/5 of Gen. Costs 15,000 "
206,9c9 RM which amounts to 2.7C
pf /u’ Rew Water gas.

This is the price of raw water gas as sup
genation and Fischer-Tropsch plants. For the 2y
was further purified and the cost build-upd for thls sec
of Getoter 19k3 isi-

1 42 the Hydro-
wirogenaticn plant, the g28
+:ion for the month

- 11 -




1.C. 7369.. .

Raw Water-Gas at 2.70 pf/m’ 222,220 RM o
CO conversion and COp rem. 75,430 Vo
. Compression . . - 50,000 " .
CO removal : - 17,536 "
l/5th Gen. Costs . o1 :?8 "

3 JOC 5cz BM which,
for 5,295,700 m” of 92% hydrogen, is 7,650 of Pf/mi.

CIRCULATION AND INJECTION PLANTS

There werce four circulators with an ocutput of 70,000 m5/hf, and.one
of 100,000 m?/nr., all of them being electric driven.

e

They had two hot recycle pumps for the lloul_ phase stall of 10 m5/hr. -
capacity, with four injectors having the same capacity for the injection i
of feed to the stalls, They also had four cataljst ;nJCCthn pumps which
were steam driven and had a capacity of 0.25 m?/ar «

1IQUID PHASE STALL.

This stall was originally tuilt with two interchangers, Lwo converticrs,
a hot catichpot, a gas-fired prehcater, a coolcr and a cold catechpot, witn
arru“gomvnts for uqe recycle of hot oil from the vase of the nhot catchpot <«
_to .the inlcet prcheater.

There was zalsu an energency blow-down tanlk Tor the burden of the stall -
in case of emergency. Owing to poor make-up gas quality, bad operation oy
inexperienced stalf and cn,ngyp of compositicn of the feed to the liguid
phase stall from that from which the rlant was desisned, they had not
achieved the rate and feed c¢f reaction they had sxpected. They were there -
fore short of heating capacity in the preheater and cculd not maintain the
temperatures in the convertors as easily as they would have liked. To ower-
. came these running dirficulties, they hacd installed o third interchanger, -
enlarged the fan capacity on the prexeater, and had even adplied a 1" thick-
ness of lagging to tihe outside of the convertors in crder ic increase The
heat input to the inlet reaciants and tc reduce the heal losses, .

The feed to the stall was £-12 n’/hr. of oil with 102-150 liters/hour :
of catalyst paste made up as a paste of 40w solids f I.G. catalyst
10927 and vacuum residue from the Naturali Oil section of the woris. The
running temperature was 470° C. and the reaction volume 10 m? (from dimen- .
sicns) or 16 m”? (interrogation) - more probably the former. The hot recy-

cle rate vas £-10 m)/anA. The catalyst was adjusted so that the H.C.L.D.

from the hot catchpot was 2 clear colour and not darkened by the presencs

of Aspfa;ts. The let-down {rom the not catchpet in order to purge the .

solids entering with the cavalyst naste was about twice thc paste injection.

The turge contained about 1.0-1.32% hard asthalts, ~
Tre H.O, L D. was fuaélled to #ive 2 residue which they put tc the

tin and a re lat*ve v cilear oil of 0.2% aclids which they sent to the liquid

prhase still, e Wes ne gas wagshing plant ¢ romove the gases made dur- o

ing the hydrogenation.

1127 - 17 -
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‘In the product from the cold catchpot thoy got 50% heavy oil which was
recycled ‘back to the stall. The product was distilled with the imported
tars and the heavy oil portion fed to the liquid phase stall.

VAPOUR PHASE STALL.

The stall consisted of 3 convertors with 2 interchangers and a gas-fired
preheater, a cooler and a cold catchpot.

The catalyst was the I.G. 6434 and the reaction volume would be about
13 m . When running on straight through operation they made a cold catch-
pot product containing 40% petrol and the remainder diesel oil. The petrol
had a T4 O.N. with an FBP of 180° C. and the diesel oil a Cetane No. of
40-45 with a setting point of -40° C.

The gases made in the hydrogenation section were not treated to remove
the licuifiable gases and the lean gases were sent to the fuel gas system
and the rich gas to the Wintershall generators.

Overall hydrogen requirements are estimated at about 1,300 mE/Tns of
feed when making petrol and diesel cil.

HYDRCGENATION RUNNING COSTS 1343.

Liguid Phase Injection & Circulation 3,35 BRM/Tne of feed.

Vapour R 1" 1 " 10. 8)4» 1" 1

Liguid Phase Stall : 17,17 " of Cold Catchpect
" Product.

Vapour Phase Stall 7.57 R®M/Tne of Ccld Catchpot

. Product

Total Distillation 45.96 RBM/Tne feed.

In 1C months of 1943 they made 29,523 tonnes of Vapour Phase Cold
Catchpot product at a cost of 7,448,456 RM., i.e. 250 RM/Tne. This is the
running cost only and does nct include any amortization or intercst, elc.

LABOUR _RuQUIREMENTS.

Average figures for the early part of 194k show the following:

Gas Prcduction - 5C0
Fischer Synthesis - 245
Hjydrogenation - 220
Jp Stean Elec, - 50
Nat, Oil Section - 200
Firal Refining - 11l
Tower Flent - el
dorkshops - 73
Constructicn ete. - Z00
“letchmen etc. - 350

Tn a2ddition to these, they had other workers whose exact locatlon is
not available from the Jield notes.
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The total strength was made up of sbout 4,000 workers and 380 staff,
but of the 4,000, about 1,000 were engaged on alteration and extension

work, and not on production.

CAPITAL CCSTS.

" The split of capital costs were given asi-s
Gas Plant - 22;610,61h .
Fischer Plant =~ 18,182,250
Hydrogenation = 18,606,851

Lube 0il - 9,488,452
Final Dist. =~ - 6,092,731
Auxiliery - 5,0%%, 343
Railway - 2,955,458
Water Supply - 7,000,594
Power Plant - 18,297,489
General - 9,138,176
117,405,389 .

The engineer estimated that for every tomne of steel in tae finished
plant, they had had to spend about 1,660 RM.

IUSEICATIIG OIL

11
Specifications on gesolines snd diesel oils manufactured at Lutzkendorf,

The persornel interviewed at the plent on 11 May 1945 included Dr.
Schneeberger, managcer of the entire plant, Dr. Neumann, i charge of lubri-
cating oil manufacture, and Dr, 3illig, in charge of the chemical and
enginc-teating laboratory,

. The plent is of convertionzl design and includes installations for at-
mospheric érude distillaticn, vacuum aistillation of the atmospheric resi-
due, propene deasvhalting and deresining, pherol extraction and propane de=
waxing, as well as conventicnal acid treating end clay contacting. The

crude throughput was about &0,U00 bbls/month,

A mixture of Hancver and Austrian cride was processed mostly, dbut more
recently Austrian crude only was used. T-mical data on two Austrian crudes
are shown in Table I. The atmospheric distillation gave the following
yields for overhead, three side-streems and botitoms, respectively:-

Percent !
by volume |
of crude |, Bbls/month
G ASOLiNCo e nssnosnsroanesostosseaserortaascnesos 10.6 | &,350 .
Kerosineo.......-.....-...o.....-.-............ 2C.C | lE,COO
SPINALe Oilseaneverescrorsrasusossagranecsnons 16.7 1+ 10,000
Light Heutral dist, (zbout 13C SSU/120° Fu)eees 3,0 ¢ 1,200
Residue........................................i 43,6 | 26,200
T1OSS s 0 v e aoosogoososssssasosnesssaseonssaporsees 6,1 ' 3,650

Vacuum distillation of the atnospheric residue yielded the Tollcewing
distillates:-
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] . fiPercent i
!by volume |
_ Product. | of crude | Bbls/month
Spindle 0il (80 5su/100° E')""""""""i 7.0 ! L,180
- Heavy Neutral aist. (300 S5SU/100° F. Min. )e.l 10.7 | 6,420
Residue.............,....................;.J 26.0 | 15,600

The gasoline was not used for automotive purposcs, but was utilized
for special purposes (precipitation naphtha, petroleum ether, etc. )« Kero-
sine was caustic washed and used for illumination; part cf the kerosine was
blended with spindle oil from the atmospheric distillatiaon and the blend
was used as diesel fuel. The remainder of the spindle oil was blended with
tne corresponding fraction from the vacuum distillation. Average inspection
data on the distilletion products are given in Table 2.

Finished neutral oils were made by dewaxing and acid and clay treatment
of the 60 vis spindle oil and the light and heavy neutrals. Treating losses
are given as follows:- :

Percent by weight

Charge stock naraffin removaed gacii gludge removed
Spindle 0il B0 ViS. eeseoen 20 % b=
Tight neutral distillate.. 20 ! =5
Heavy neutral distillate... 20-2% | =5

fae} -

The inspection data on tae finished neutral cils are given in Table
3. Tae heavy neutral distillate was &lso used in the mammlaciuxe of auto-
motive and aviation oils and Tor this purpose was subjected 1o phenol ex-
traction instead -of -acid treatment. The yield o automotive oil was 70~
75% by welght of the distiliate, whereas the yield of aviation oil was
55-60% by weight. Inspection data of the 2inished oils are given 1in Table
L, The vacuum residue was propane je-asvhalied and ce-resined (yield of
resin and zaphalt free Oil: 50-60¢, by weight of vacuum residue charged).
For the manufacture of autazctive bright s%ock, the propane-treated vacuum
residue was treated with 12C vols. of prenol yielding about 41% by welght
of raffinate (calculated on vacuun resiiue charged ). The raffinate was
cropane dewaxed and clay treated with arn ultimets yicld of automctive oright
stock of about 28% by welgat ~f <ne vacuum residuc. In casc that aviavion
bright stock was required, the raffirate from the phenol extracticn was
freed from phencl end agelin phenol—treated (tctal volume of phenocl used in
poth stages: 500) yielding & raffinate which represented about 2o of the
vacuwa rosidue. The final vield of aviation oright stock after provanc
de-waring and clay-treating Was approxinately 15.5% by weight of the vacuum
residucs. The inspection deta for +he two grades of bright stoc are i
in Tavble 5.

0 (

$24 (1
9

{

Prcpane deasphaliing wes carried out in a two-stagc unit comprising
& @

L horizontal contactors and precipitated asthalts and resing wore rumoved
scparately. Both of these products were dostructively nydrogenated. The
yicld of deaspnalted il averaged 50w on chargc.

1127 -1
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Phenol extraction was éarried out in a Kellogg unit dbuilt in 1938,
It has a-conventional tower type unit-with perforated trays and water in« -
Jection was employed to improve the selectivity of the solvent. -

When automotive bright-stocks were processed the normal solvent ratio
wag 150%, the tower top temperature CO C. and the temperature gradient.
10° C. Aviation bright stocks, on the other hand,:are solvent extracted
twice, first under the above conditions, and then re-exuracted with ,dO%
of phenol at 110-12C~ C, _ : -

Dewaxing was carrﬂed out in a2 Dorr rotary pressure filte; using dlS-
continuous coocling. The charge stock was cocled from 86° F. to -o°-
in cne hour. The design filtration rate was 7.5 gals. per cublc-root oer
hiour, but actually a rate of 19 gals. per cub$c-100t per hour was obtained.

The working pressure was 150-2C0 mm. Hg. cauge. The doudle allutlon
technique was not employea and there was no rﬂ-pulping of the wax, The
oll content of the finished wa:: averages 204 '

LUBRICATING OIL SPECIFICATIONS;

Motor Oils : . . L. e

O’V

Three"’ xades were produced having viscosities at 5C C, of 3, 10, -and -
(6] 2 J

127 E. and a meximum pole heigit of 2.2k,

Acro Gils . - .

)

The follom1nc soeci.

[§

icatiaon wos edhered toi-

5.G6. @ 20° C. £0.50
Conradscon Carbon Pesgldue nmax. J,.0
Viscosity @ ,O c. lTD Jo

1 m,C o 2'50 E.
Pole Height nax. 25
Pour Point -177 F.

(Mo oxidation tesi)

t was stated that vwhen production started at this refinery, a 100
ton batch of asro oil to this specification was Drepared and, after engine
builders had carried out acceptance tests with satisfactory rosults, regu-
lar production began and continued without interrupticn,
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TABLE 1. < Austrian crudes (Average for October 1943)

Name of Tield

{Fauskirchen

Neusiedel

Sp. gr. a-t 60vF. ..‘..Q'l."".."‘I".'.‘
AP, gravityeceeeaseassossensonscsveoncs

Engler Distillation

~
IQPQQOQOJ-QQQQ--oco-c'oanoo-o-onttc.clo

At
lO%QiQ.'loll".n'lOOCOCUIOCOGIIQIOQIOCD
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w BD & w.-'oo-.-n-.-oc..o-'o'a-uo.

p Salt............--.......

Salt 1bs/1,000 bels...ee...

w ashfccco'-o-.-c.ooo-oo..n..-.ooo-lo-l

?:) Paraffin......-‘...........--¢oé-----
Colidification point of paraffin
Tleute NOu tevvseavscoscsconcs

5 OULPU s e s ecsiac o s o ea s e s eas

“ 8 e W s e st

o8 s 800 00 ¢

LRI B A R

s s 080

«oe e s o0 s 09 0o
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S O Y Qo
wl O
(9>

:
i
i
i
|
|
|
i
|
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TABLE 3, ~ Finished Neutral 0Oils

Distillate used in
preparation of
finished cil

Light neutial

Heavy neutral

N S

Finished oil

Sp. gravity at 60  F..
APY gravityeeeosoosses
Vis. at 506 . “Engler
vis. at 100° F, S8sU..
Pole height.ieerienenss
Pour point “F.veeeasss

0.896-C.901

25.5-26.5

About 3.5-1.0
" 200
2015

Neut, NO« cevevaveonce
S8D. MOu weururrennnnsl
WATEr Fuvevennrnnaness
Flash point, °F,

o-u‘ai

Zer 39 7,

2
o]
0.
o)

n =t
O O\C

7h

i

©13-0.918
22,6-23.5
8.519.0

. About 6CO

L o2.k-2.5

| -1 to -5° F.
P 0.07

f 0.17
Y

_HET

TABLE k.

Distillate used in
“epara+ion of
finished cil

-

| Peavy neutral
imotor lupe oil

Heavy neutral
aviaticn lube 0il

Water %-ooooo""'.""
Flash point, °F. ......

Finished il 1‘

Sp. grevity et 6C° F. , 0.861-C.001
API grevity.seesesasess [23.5-07.5

Vis., at 50° C. Engler. | ©-7

Vis. at 10C° F., SSU.... iAbout L0
Pole neighteseeeeenones | About 2.25ﬂ
POUr SCINTeareanssoases L€T7C TG =27 T,
Heut. HOW waverssenssas 0.01-0.02

8D NOu sesevsvenronnss . C.05 -

= O
8
o
1
L
N
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TABLE 5, - Bright Stock Ir

cm Vacuum Residue

1 tutcmotive i Aviation
| pright stock @ brright 3tog
Sp. gravity at &e° F. ..J 0.5601-0.906 'About 0,891-0,26%
APT graviiy.eeeeessosesss 29.7-23.5 | 20.b-27.3
Vis. 2t 50° C. “Engler... 23-35 | 21-26
Viz, at 210° F. SSU...... Abous 125 tAbcut 120
‘Pole 1eight........:....i 2.23-2.3 $1.93-1.59
Flash poing, By vieeiels 534-572 | 556-524
Pour point, OF. veeese.ed Zers to -2,2 $Zero
Conradson carben residue, -- 2L 5=0.4
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ﬁER PRODUCTS

Gasolines, Typlcal data - Ma“ch 1942 -

Hydro gasoline was Sormerly o
lpO—.D"v C. when the
to -409 C. max.

a similar reaschn, in this case the ulssel ¢
-12° ¢, pour noint. Fischer-Tropsch Gasoll
clear Octane umiter of ca.cC.

Mo aviailion

AT

DIESEL

Udaao

Fischer-Trovsch and hydro zas oils were desra+c ed sevar
N Z L

Lutzxendorf to varicus WIFO bdlendirng stations,

kerosine and atmospheric swindle ci

Sp.-ar. @ 2¢° C.
I.B'Pl OC'
c(‘;

2C%-
50%
7G5
FUp
555
F.B.P.,
Octane No.
V.P. gim,

OC.'

T
ey

clear

Eréiro Gas

Fal
L

Hydro Fischer-Tropsch
0. 749 0.700 -
41 Lo
€0 58
79 - Th
98- 99
115 127
izo 165
150 T183
154 crrlgRs
3.5 65
0,69 0,32

1£C° C. &nd point, but this was reduced to

Cil pour pcint
Fischer-Tropsch gasclins end

by local transport organizations,

Sp., gr., @ 2C° C,

IQB\PC)

°Cs

20%
50%
70%
90%

Cloud

point, 9C.

Pour point, 7C,

Filtration rate, secs
Cetane nunmbter
Hydro diesel oil specificati
and a Cetane Fumber of 4C~48
ENGINE TZSTING
In the engine testing leboratory,
iretalled i~

1127

snecification

was limited

point was later reduced for

cut being 16C-320° C.

of 16C° G,

pia g

of

end point had 2

ately from

waile a olond of petrolesum

i1 was used internally in tractors and

~ Fischer-Tropsch

Eydro gas o1l gas 0il
C.865 0,743
179 173
2CC 18C
224 198
254 205
328 254
-25 -8
~41 -4C
38,4 2.5
e~28¢ C, ®-33° C.
| 25,6 £8.2

- 20 —

en called for a maximum pour pcint of -40¢ C,

the following engines were




v

I.C. 7359

I. G. Prufmotor
C.F.R. Motor Method Engine
and Deutz Diesel Engine.

hese were employed for routine Octane Number and Cetane Number
determinations,

MERSOL MANUFACTURE

Tt was stated that a Fischer-Tropsch fraction b.p. 320 to 34%0° C. was
despatched for Mersol manufacture, and that material bolling above 34o° C,
containing 10% wax, was sent to Witten for fatty acid manufacture.
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