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ITT. STHRTIC TOERTSATING - &l ,

Iuntroduetion:

. Construction of Bupa Werks, A 6. Salitopew, the firat and
Jergest Eynthetic rubber plant in Germeany, was started ln 1557
and mompleted i 1935, It im ommed and gpereted Ty L.G.
Parbemindnstris. The lulwicating oll plant at Sohlocopsu Waa
tuilt by L.8. sz & seul-morks plant to utillse the oxcess
noatylons Cpom the large mymthetle mubber plant, Buns Werls
i.G. In the latter plant, acetylsns, maym faotarad “rom ealcium

warbide ard water, is oopverted to butadiens by the aldel proecas, g

apd than polymerized wiith styrane made fram ehhyl-bencens forr the
preparetion of Bune 5, The normal Bums B prodnetion 1o 6,000
P/menth #hen operating et cezecity, In the Funa S plsnt, pert
of Lhe scetyiens is iydregenated to mthyrens, snd the etlylens
reacted with purchessd banzeue to mels cthyl benceme. Excess
a¢atylens can Do convertsd te ethylene in the sems maoner And
Arverted to the mamfacture of mrothetic lubricating oll, where
the etiylene iy subasquently polymerined with alumindva ghloride,
neutralized, raduced to the desired wisoosily snd contanted

with fine clay for the mamfastre of 35-305 vl BE=Gi,
synfhetic Iulricating cilé. Nermal aweruge prodesticen 1s 300
T/month, o elightiy mere than 150 BT (42 U.5.Gal.;. ~

Degori-tion of tae DrooueEE:

Tooess aostylmme fromihe ruboer plant ia Ariropenatod
ho ethylene waing O M7 palladium cocids catalyst emoported
er sllics pel. Hydoogen ie of “eided Ty pipa line Iron Letwis.
The rescticn tokes place ot ZO0-IR0°C and imnapheric preamTe,
fach cven ooptains appromimately 4 cubic metres of catalyst
arranged in three beds with direct waler spray betwuen slages ta
soptrel the reachion tempersturs, At tie end of 6-8 munths, the
natalyat 1 reactivated with air et BOC=A00%3, The picid of
a<lyleona wae reparted to be Y. of theoretical. Af'ter water
washing, *he gas is fractionated dn the Linde plant te yield
952 pure silglene. .

Proin the Zinde plunt, the ethylene pasass tc the poly-
morization step, The aiw resation wesgels, Lar volyaerizing the
ethylens, are made of stairless stesl [ b, 42 o high amd
BoO mm, or 4200 mg 1.4, , pressure tested st 200 atmosnherEs,
nemiral worcing cRpecity; 68 ou,metres. The resctors #ve
water and steam Jackoted with bolted, flange hesdds, wth
provisions for adediting the alumncun shloride apd the 1ight
recyele materlal chrough tie top Flange, & small ablrrer, with
stainles: atael bledss, ia driven through a liguid aeal pifuffing
o im the bettom fienpge. & 5 HP clectrio moter with reducticn
gears érives the stirrer st 120 RAY, Zthylens 1s sleo admitted
tirough A suitable ecnaection in the battom lange,
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The reactars are operated batohwise. 1,5 cu,m. of the
"Yorlauf-B1" (low boiling hydrocarbon recycle stook) is
charged to the reactor along with a quantity of alumindum
chloride squivalent to approximately 75% by weight of the
finished polymer. Ethylene is then tubbled through the
aluminium chlaride-hydrocerbon mixture at 60-100 ate pressure
and with the temperature maintained at 120-140°C, The initisal
reaction is exothermic and cocling water mast be ciroulated
through the jacket to absorb the excess heat evoived, As the
resotion proceeds, heat mist be supplied to maintain the
temperature at 120=140°C., The reaction is completed in 8-10 hours,
The sour oil (polymer-aluminium chloride sludge mixture), now
at atmospheric pressure, is transferred to small intermediate
tanks, eguipped with stirrers to keep the sludge in suspension,
10-12% by volume of methanol is added, and the resultant
mixture centrifuged,

Six basket-type centrifugea (baskets rotating at 9500 RFM
on a horizontsl axis and driven by 35 HP electric motors) built
by Escher Wyss, Ravensbwrg, are used, The supernatant oil is
pamped to a neutralizing vessel, equipped with stirrers, and
enough lime is added to neutralize any free HCl., Normelly,

2% by weight of lime is needed, but this varies with the amount
of B0l evolved during the polymerizing step, The neutralized
oil is pumped to plate~and-frame filter presses to remcve the
calcium chloride, Six presses have been installed, only three
are normally used, The neutralized oil is then reduced to the
desired viscosity, using vacuum and steam at a maximum
temperature of 250°C, The methanol vepours from the reducing
'8till, along with the methancl vapours from the centrifuges and
the intermediate handling tanks, pass to the methanol recovery
systen where 97.0 - 98.0% of the methanol is recovered by
rectification. The "Varlauf-81" (light hydrocarbon recycle oil)
is retwrned to the reaction wvessel for re-use,

The bottoms from the vacuum reducing still are pumped
to the clay oontact units and contacted with 5% by wt. of fine
clay or silica gel. Two contactare are in use, each with a
capacity of 10 cubic metres, equipped with stirxrers operating
at 50 RPM., cley treatment is carried out at 100-120°C for
30 mimutes, The oil-cley mixture is pumped to a plate-and-
frame filter press where the fine clay is removed, The filtered
0il is next pumped to a de Laval centrifuge to remove any
traces of fine clay leaking through the filter press, The’
filter ogake is blown with nitrogen to recover the oil soakage. .

The finished lubricating oil, usually 8-10° Engler
at 100°Q,, is blended with oil of lower viscosity for 5.8 -
6,2° Engler, and shipped to various blending stations where it
is blended with agéqual volume of natural mineral oil for use
in aireraft engines, Synthetic lubtricating oil from Schiopau
35%0 13
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wad used coly 1n the —roduction of aviation lubricating odl becmuas =

v

o

refjuxr tu the vapow fractionator,

of ite expellent non-ring sticking propertiess, Typissl teats H
of Schkopau aynttwiioc lubricating oil are as fcllowsz= :%
tioh 2 E3-903 oil B-006 041 g
Zowpootien _%‘
Bpeqifio Gravity QaB0-0. 53 0.805-0, 835 %
Visooslty, Englar ° #
100°¢, 2.3 - 5.0 5.8 - 6,0 %
Visoopity Index 105 - 115 108 - 11% 4
Flash; *°Q 245 225 T
Boury  °Q =35 =37 -
Carbon Resldue: % 0,02 0,03 )
Newtralization No, nil ni)
FY L ' nil nil
Thlerides: % nil nil
Typical guneptitizn of raw matarials sed ubilitios peeded H
Tar ton of gynthetin ubricating ofl, are as follews:
Acetylenn 1700 kg. 3
kisthancl 2.7 ka.
Vorlamd =Bl P A
Myminton Ghloride .o "
Liloe Ko ®
Miier's Zarth 10,0 o
High Fressure Stesm 1.7 tone ?
Low Preasxure Staan &,0 tcna &
Fusl Gax (2000 kg0l ) 260 13 k!
Eleatriaity 150 I
Water 150 i
Mizcellnneouss :
The German techoicisnm interrogated maictain thal Iittle %
corroaion diffirultien have been encoumnbered; etainleas stesl is ~'
used in the reaction wvesasels, while intermediste o ¢ll tanka %
have aynthetic rubber iiners faged with hrick., Seme corrosicn :
waa noticsed in the wapour condemsers of the mowm relucing {:
atill tut this was elininated v adding caumstic sodw to the *E

Alvainiom obloride is obteipsd froo the I.5, FParbsninduacris
A.G, TndwigshefenepoeRheln, in speolal metal drums, The drums
ars dumped inte the reactor by hogd vaing a fume? that fM4a the
erd of the dium, A gate velve ammtrole the rats of adedttance,
when shargivg the resator, The effect of imparities in the
alusinden chloride was not know,

The rubbar plant amplaye 15,000 men wher cpearsting et
nermal aspanity, The lubrieating oll 2lant termally ssplowe RS men,
Operation te intermiitant, deperding upen the marply of atetylene ek
the rabber plent. The plant has not been damaged 4o amqy sxtent ’
amd goerstions oon be resumed A 2oQn A8 & supoly of etlylensa




can be cbtained,
Conclusions:

While the production of lulricating oil from
acetylene is of interest, the cost of the finished product is
high, Assuming that acetylene can be made far 25-30 pfg. pear
kg. from natural gas (methane) by the electric arc process
used st Hils, the large oapital expenditure for equipment and
the mumber of men required far operation, nmake the cost of
the synthetic lubricating cil too high to compete with
lubricating oile from selected American crude oils, unless an
examination of the samples cbtained, indicates that these
oils have some velusble properties for specisl uses,




