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e ) eature o ethese FoR
wash the exceptlonal ease with which: they polymerized “and. the
;;good viscosity Andex of the oils derived from them. It was
~ therefore. quite logical ‘to-assume that-either these cracked
z;olefins consisted essentially of riormal. hydrocarbons with - “
~terminal double bond, or that the diolefins which are: presentg{.
- in Small amounts,: stro ngly enhance the polymerization, - The e
fglatter assumption ‘Seems to -be- wrong, as evidenced byfthe f;xbf
- experimental results abulated n Table IV, Lo

= The ,oll ring: 8" . 1s ‘serie .
. experiment: & irst of! allv—the cracking product was splig into
~a-low (0-809) fraction and into a higher fraction (30-130°-

~1 mm Hg); from both these: components, ‘the: diolefins wereiremovedf
by thorough- stirring'with 60% sulfuric acid, For® purposes of
gcomparison, 1ubricating olls were also prepared from’ untreated ™
‘fractions: (Exp :30- 3?) - For purposes of control & diolefin: free_
~Olefin” (iso octylene was polymerized with a 5¢% addition of
1soprene, (Exp.: 33_and 2) . 'Furthermore; ‘an" olefin fraction:
~boiling up to 120 was" freed from its entire diolefin content
by method’ developed by ‘Dr. Stern; - The ‘results of: these BT
,experiments can be.seen from Expy-No. 35, 36 ‘and 37 ' From: this
‘tabulation. it can easily be seen that. the-presen ‘of’diolefins
~fimproved neither the yield nor the viscosity index

: , In order to clarify the problem of the structure of ‘
‘these cracked olefins a8 careful fractionation ‘was made in a -
+1.5.m high" column. A single distillationhwas already sufficient
‘ﬂ(See boiling cur e,l) to allow a distinét separation into .. .. .
: s ‘ ~atoms 4in''the olefin;_:

T it ] a € unnings,,;
Wwere. UbJeoted to. hydrogenation, the bo‘ling curve icture;f o
“became stiil” clearer.A Bolling curve: —represent ' exane
;fraction which was obtained: by hydrogenation'bf an- o1 efin
-component ‘boiling between 709 :
ghydrogenation product consists. mostly -he »uJ;y‘w
3separated ‘Wwith great sharpness. from.the firs

“from the: highe boiling components




of: »TVemper‘a'i;u:el}r of: the '--Pplymerization cof:

fraction above 1507/
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. . Curve 5 represents the. course taken by n-heptane. . The
-product was obtained by the hydrogenation of an 80-120° olefin -
fraction. 'The greater portion of the first runnings aend of the
-residue were removed by & preliminary distillation., The main.
_fraction 97%99°‘consist9‘of“aivery‘pUre‘neheptane vhiech; for
instance, 1s sufficient to meet' the severe requirements of ‘the

knocking value tests of gasolines in motor knocking tests. = . -
This product was found to be identical to- the n-heptane prepared
from butyric acid in coking plant-D. ‘ s e e

i See Ta.ble- IV (Opﬁosite)q v e i * g

o . Curve 6 shows the boiling behaviour of ﬁinbhane"‘
,optained by the hydrogenation of a 145-1559 . olefin: fraction.

. The results of the distillation allow the conclusion

lﬁdythe’effect that the cracked olefins consist mostly of -
n-hydrocarbons (See Lab. Rep. 1101, p. 3). . e

.PoiymerfzatiOn‘offthe Cracked Paraffih.01éfinS'I' S

. The polymerization of the cracked paraffin olefins had
to. be' examined with greater accuracy because these products. - .
~(in contrast to.the other possible pure olefins) are available
in relatively greater amounts and may be prepared with relatively
greater ease, ‘and might be considered for possible utilization
as addition agents for mineral-and tar-oils; or, after hydro-
genation, these products might be useful for the manufacture of

automobile and airplane engine oils. (cf. 0.Z. 6298)

... . The polymerization of 'alYl the olefins was examined, . .
as well as that of individuel fractions, so that the results
could be-compared with!those]obtained>with‘the_correspondingh?
pure olefins. In contrast to our experiments with the pure .
olefins, where the conditions were maintained uniform as much as
‘possible, the experimental conditions were now extensively
-varied. Above all, the effects.of temperature, solvents and _
different. amounts.of A1Cls on the oils bolling above 150° at - -
1 mm-Hg were studied. FuPthermore, the effect of AlCl, addi-
‘tions,-whichcould elther en hancé or inhibit the;polémé?ization,.
was examined, - o e e e S : ‘

A RIEE -,
[ yoof
PSSR

lInﬁlﬁénde of the‘Temperatﬁre‘. -

" .Two series of experiments were made in order to examine
the-effect ofthe temperature; the first series was made with )
a low olefin fraction boiling between 80-130 (at 760 mm Hg), and
consisting of n-heptylene and i-octylene; the second series was
made with a higher boiling fraction (240-290° at 760 ‘mm Hg) "

cpntaiping,n-olefinS{Cih,—4016Lﬂ

containin € The _results are tabulated. in.
Table'V, opposite. . | . = o :



‘\!’16' '

... Similarly to what had been found in' our earlier o
experiments with n-octylene and octadecylene (Table I), it was
again ‘observed that, at“correspOndingvreaction'conditions‘(in!j~
this case at equal temperatures), the long chain olefins have

& higher V.I, value. The degree of-polymerization, i.e. the'
number of olefin molecules polymerized together to form-a —

‘lubricating oil molecule, is apparently dependent on the tempera-

turet:*the‘lower~the*temperature,fthe higher yhe‘degreeiofav

pblymerization;fthis’is.shownfby,jhe;averagefmolécularLweights;

At equal temperatures, the higher olefins give correspondingly
higher mo;ggular;weights; T e T T T

‘The effect exerted by the temperaturs on.the s
vlscosity is worthy of note:. the-viscosity increases, within'
the series, with the degree of-polymerization; in other words, .
thewlowe?*¥he‘temperatune;*the higher‘Will'be'the_viscosity'of o
the oi1, {1 * However, the viscosity does not depend on' the -

molecular'weight,‘as;evidencgd.bnyxp;mﬂp.,§8,‘54 and 55,

A  Here, the V.I, is practically independent of the -
reaction temperature.  This observation is in disagreement with
Lab. Rep. 574, p. 4, wheére it was-observed that the V.I,
increases with increasing reaction” tempersture. The sharp drop
of the ylelds, which sets in when one works above 120°, is due -
to the fact that at this temperatures- the A1C1 -can have not :
only a polymerizing effect, but also a splitt%ng effect, There-
Tore, excessively high temperatures are to be avoided. - :

o MABLEVI
TYPE OF SOLVENT AND AMOUNT OF SOLVENT
N . : ST e .

Exp. Cracked Olefin Fraction - _.above 150~ at.l mm Hx
No. 80-130° / Solvent 1:1 ' ¥ield ~ %38 £95 —V.I.
19 None - - =TT B U303 73,36 1ol
56.  Ligroin~ ~ oo 8o 25,75 247 95,5
57 . Decalin e 80.5% 027,15 - 2,65 103
59a ~ Hydrogenated crack prdet, .o T T RIS
,WH_;"ffr{“2097225“m.ﬂ;;4_¢g::wg¢§H82?5%ﬂ“3416¢fw§y42;921wi99‘5Tﬁu
60 . Tri-isobutylens o Th3 3k0 - 2.0 101.5—

G TMARERYIT e e

s 'TYPE OF SOLVENT.AND AMOUNT OF SOLVENT =

6la- = Cr/hydrogen. crack -~ . . o

s L e L Y B et o X - s 111> e £ e
. - &srtB2a 3032 100

62 oot - 805 1 2540 2,50 101l .

63,7ﬂff<-f"”7'”fj"f' U "69;5r? l9;8’i' pla 100

b

TomSn m e s s e m e e e TR s m R e e e e da e e

"(1)-Thiwsmis 1nagr' ement. with- observations of D : . ~>‘.-Harf,mann & “-
o mDr; Rgbe}'Lab‘?Repl<574;ip,4},- T S T R o
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-preliminar polymerizatipn,

viscous than ‘those:




“for one half hour:
. third of. the A1013,
“tion: reaction was;alloved  u
“the AlCly:was added; and th
fadded Very,slowly

: 0°

% LB ,using,
:1nde has been raisedufrom,60

he olymerization 0 pur_
“conditions apy ,1e
hi h depends largely on:the
a : n-order t ﬁdefine the .
quallty’ of the oils,,hu,‘_"ﬁ_u”ﬁq_” srature-vise
(v.Iy) and havi lclal ag
?aTest) vere: used as. comparative: standards:




allyy: :
depends on the numb
and also on. the ra

exp.erim ntal results:ob
romatic. and hydre









