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: "cat.al 46 ‘Poly eri..ation of ﬂnaaturated drooarbona“ ; o

: ‘e aubmitted. mrk"'treats a polymerisatim prooeas, by nh!.ch the
ao-caued :solid ‘phosphordo acid catalyst ¢f Ipatieff was. mployod. ‘For a.
',kbof.t.er viw ot the Vtotal' 'erm thie ia divided mt.o 3 amarised aingle

) Id-thout Cgﬂ
)Tﬂﬂ‘??QZHhi aad. *4?‘

hod Prepamtion ot liquid, Imock-reeistant hydmazbono,
ma ‘bodling linits of motor fuels, starting out from a’
low-boning fraction of condensate nephtha or gassous olefins. on the. other
_hand. “‘The ‘inclusion of the condensate nsphtha gives the possidility of
- transformation of these low-boiling light bodies into high bolling heavy
_naphtha of. equa). or higher cotane nuzber and. ﬂm 1t T:: :hpxwmnt of

(n'mc ?) mmoto

‘-;, " Betore. the aubdiviaion in groups in r discuseion .
of ‘bhb work, ‘the common charaoteriatios or the thres: groupe of the prooodm'e ‘
15 to be anticipated here., , ﬂhese are:

" ) The ap atua - If. conaists ot tm 4ron tubes ea.oh 1000 m. .
\long with an. 1uterj.or fmﬁr ot 22 1m. which are connected with ome .
X strmg -capillary. - At the beginning and - end-of - the reaction- -

5 found a Hofer valve. Lor the furpose of ‘regulation of ‘the addition
‘and withdrawal of the reaotion oharge at constant preasure; - Each tube’
!y posse*zsea an' electric heater with tHo: measuring places for. the temperamra
.of the external Jacket. -9n .account of the small diameter, it was not SiT

and utreamed through both alightly mlined---mrmes .
;second fumace the: released polymerized product: awg :t_pgouph a: condenaew
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?’2-,' :

.60 go magge-ium chlorido

~ 50.g. magnesium. oxide )

1100 g.. ld.eselguhr

50 g. starch :

120 go alumina :
800 €. phosphorio aoid 82% i

: 'nae apeoiﬁed amouut corresponds to about one-half ntor of catalyst.

, h) conditions of the exp: r:lment. Only the temporaturo was kept
. gonstant at 200“5 for the main expe 8 since this proved to be the
optimm for our rurnaoes after several test experiuents. - Pressure and .
: ;esidenoe duration (Tramu contaot time) wore groatly var:l.od, as wm
. eshown. e R

5) Met.hod Ao motor fuel only the polymers lyinr vithin thy
: boﬂ:l.ng_li.mlt of 2009C_are important. -Te problem in' the.farereaching

“srorking up of ‘thy olefins was as much as- possible not o allow 1iquid- polymor
to gobeyond ‘the dinerization. There was introduced. therein as a eriterion -
~of the strength and quality of the polymerization a ratio, (k=polymerization.

_ ratio) which shows how many volume percent of the constituents boiling over .
200° correspond to the volnme percent of tho polymerized constituonta at S
470 Co 7 - : el I R

For exmnple, a oondensate naphtha boiling up to 7o°c is opolymerigedo:
: 'lhe boiling curve-of: the polymer showa at 70 ho volo% end at 200 90“vol°%» E
distillate.. In t.hls oase: ‘ L i g et

i¢e° j}hat in 8 pol,nnerization of 6O mol., Z at 70 °c,. 10% boils aver 200 co
" The nume rator. of. a._good. polymerizat&on should be 8as. small ao possible,
the denomimtox' aa 1arge as possibleo s Gl A , T

: 'Aﬁa _gg._gmerization condensato Naghtha

o For i‘eeng out of the whole rango, a series of preliminary exper-'
iments woro ‘earrisd; ‘out in‘a- standing. fumaoe with an: lnterior width of ‘50 mme
--and-a Length ‘ofs 2500 mm,, which-contained 1700 g. of- oatalyeto “The. pressnro
" was varied between 1 at. =10 atm. the temperature between 150" -250°c and -
‘the velocity ‘of ‘the charge between 250 cc - -800_cco. oondonsabo/hr Tt ds
- ghown that-a raising-ofthe- t;emperature ‘or- tho prossure or a’ louermg of .-
- the charge’ rate incroases ‘the' polymerizationo ‘However, in the. same. degree
“‘the.amount ‘of the portion boiling. above 200°C: algo" 1ncreases, g0 that in:
war}«oxperiments“mmthwﬂirs%furnace%he—»average»polymerization-—rat.imwa -
. sk, doma immaterial it tho polym:rization was high or low,. So, for: ‘example, - B
" oxperimant 17 at 2009C;- 3 atm, and hOO 'eCo oondenaate/hro ghows a K 10 5
f.ff*gfl:ho2 ahile experiment 19/ at 200°C, 1,5 atm, and 800 cc hada’”
K = 50 ”""7'~1=ha3° ‘lho polmerization :|.n experimnnt 17 wag tnioo as 1arge

) o
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‘as in experiment 19/1, while- the- polymerization ratio-in Doth vras pract:lcally’
equal;™ feg e T g _f”“d , S

' - A condensate no.phbha nhioh had the followinf: conetants vas used. in )
these preliminary testa: . oo

7. Boiling initdal | = '253(: o
Boiling end. poin o 76 G
Specific gravity = 0.6l

TIndex of refractions 1,378 Y o
- Vapor pressure s loh at 38°¢
Olefins

Ona obtaingd ﬁ'om 1t crude polynaphtha which according to the vigor
,or the polymerization had changed the constanta, for oxamplo, as follm

Crude Pred, . : 1_;_,.,
r§pecﬁic graviv e 0T e TR
‘Refractive index . - __‘...,_' "
Vapor preasure T L
Olefing -
Boiling- point 1nitia1

Boﬂinp pomt end point

' . Ihe fractional disbillation of this psoduot&om 20 to 20 c:
‘(Trana; obvious ‘error in the text. Probably 20%~70°C) showed an: almost/
proportional increase of the. oleﬁ.n rofractiye index and speciﬁ.c gravity curveso

.. Te analys:m of ‘the: true polymer produot. (portion boiling bptween :
:.80-200 G) yielded the following data:

- dpge 0 el deo = oo7h39

 ndgg = 1ok255-. . 7. mdgp z 1.,1421;6
’ oltaafina =188 “Tolefin = 815

= 938 G :,.,o_z = 943
(Trans 122 s octane numbe. m——

inside diameter was3, more favorable imediately at the stort, ,
oxperiments were. carried out only in the: furnace of 20 mm, 1od._ described abovoo»

, For the’ t‘irst sor:.es of experiments condensate naphﬂia boiling to
. BO°C was introduced into the new furnace, Also here:the rige of the- portion .

,boiling over 200° Y. vigorous polymerization can be. obaerved, o.s the follow_i_ng
o able indioa 83 i.n he 1ower n' oj.‘ 0l erization mtio. SR




s Conditdona - oo Volum . o - m
- Expo 'T?ﬁ --Fresg. - Speed cc@o .. ~_Polym, - over 200 c - Ratio -~ -
16/ 2000 e 20 T e 0T
16f2. 0 w — 2ate 0 Mo 38 1,5 189 -
“16/3 hate .. .M AR 2 7.7.:3(;_-, 138, 5
16/h " 10 at« PRI B 31 SR I wm‘oo

i :-ﬁjFor a1l t.hat, “the | lymrization 1n a1’ exper:l.ments s sma.n; thq
polymerization ratio, on the other hand, signincanﬂy better than m tho
ﬁrst mrnacoo T ; e

v

oo For'fhe ond'aer:l.es of experiments & 20-10° 'boiu.ntz f!raotaon'of
‘g previous polymirigation’ (5 at. 2009C, LOO cc. K = 115) was utdlized as
‘the ‘charge. -Thereupon ‘an interesting. obaervation was made, - thile in the

. other: olymerizations up to 10 atm. the Mriaation ratio rema.tned_ o
: t constant here i¢ becomes ever betier on zavion ~‘~ o

reasureao As: She supplement I shows. the bo: g curvea
betmen I00=180 -1n order to rise’ ataepér and more rapidly at higher -
' pressure, 'Ihe fol.‘l.owing Table II renders the rise ot the polymerizatd.on

ratio wello e

. : “ ‘ m1° II . - ‘,L ‘k:—‘;,
Gonditiona = : 2 e

K Polymerﬂ.zation

ias _ratie
e B B
e 10at. o ST

20 3*'0’ o T »_‘f'i?,=.‘1’9Q7

- 50 4812

| f'i‘,r,.;;1=16,u.g

of ‘the olym rizat ,,ratio vhich is striking at. h:lgh pressure as experiment' ‘
20/5 shows, * This has its basis. thereon that. on use of 100 at. pressure,.the
P°Merization of 1ight naphtha at 200°C no longer exists in' tho ‘gageous but,
complet.aly in’the liquid phage. . The ‘application of: still higher pressure =
vre have pono up: to: 150 atme = ahmd :l.t.self as aimlese, as was to. be foreaeeno'




: ms spplicstion “of high pressure was also used now in'the’
merizstion of condensate naphtha. 1t ws to establish a much greatsr
polymeﬁ.zstion end indeed at ingreasing pressure 0f10 atm, 0100 stm.,i ';-;
31 volume % polymer to 58 vol.% whereupon the polymerisation. ratio in= ' .-

, creaged Irom lsh to 136,5. In ;epits of doubled polymerisatior, the. -volums
‘¢ of components boiling above 200°C rbse only from 8% up to 8.5 volums %o
The red curve in supplement e again yields a ‘good. po]smerizatien ratios
One sees from it that at’ establishing greater polymerization (st_ 10: atm.)
it riges stesply, in order-to. rems:.n‘afterwarde almost. equal in spite of
increase of t.he polymerizatione T ‘

g oA furthe sdvantags of the hirh:.pressure..zwas th grsater
amount oi‘ chnrge and connectsd with it .the greater amount of condensate
‘per hour which one can ‘obtain. at equal contect time, With a greater’ .
charge rate poes hand 'in hand a further smployment ol the polymsrizstion
ratios merewith, the characteristics for the rurther course of the ‘
mrk were riven- P ke : : o

higher pressure s -
& 2., greater amount of ,charge

Siace good results vere realized in the second series oi‘ :
experiments with a fraction of the pre-polymer, a condensate naphtha treabed
An the cold with "Tonsil® (Trans: a certain-acid-treated clay) was introduced.
e believed, namely, that by the pre-polyiieFization the: gum and resin-forminp
“materials would be: dissolved ‘out-and’ wished to: reach this same effect by
‘the treatuent with "Tongil". in the: coldg : ‘mis was not realizedo Te:
polymerization ratio was not improved and the boiling end - point -gven: pushed
—eut yet t0:270%;  {Table IIT, graphically: supplement IT). Also an-olefine= I;' .
poor,mixed chargewobtained from:3: parts condemste naphtha and one- part S
 preé-polymei fraction of 209709 showed no change in the polymerization ‘ratio,
»(Table III,.graphivslly-' supplementII) S . e L

'fepplication of high pressure ‘ pe
_charge causes & shift of:the: polymerization, without nw.rkedly changing the
po]ymerizatlon rabftoe ’lhis becemes only mo:e favcrable by int.roduction of -

, pre-polymerized p-'oducts’.
and. speed in'the onewste _‘polymerimation we ams‘by "“ans‘of this lmowledge‘
to the. two-stepo - ‘

20- 0 of ‘the pre. -polymer (ca. 90%) into the same reac ‘ ‘
fmsin polymv:'ization under mi.ld conditions (150° 1 atmo 1000cc) for the




f=6-1- .
ymain polymerime.tio*l. ; It :ls shown, thereby, thet a. two-etep polymerimtion -
~and indeed- weak' pr: aepolymerization with a’orong main: lymeriza'aion ghowed.
‘better regults only at greater ‘charge rate (2000 cc/ﬁo Y 'nhi].e ‘the simple i
[polymerization ab 3 apeed ‘of 1000 cc/hr ‘cuts off somewhat betters Te -

supplement’ V"raphically presents’ the. ratio of the tlro-et.ep polymerization :

in cemparisop with the one-atep polymerd.zation. ;, -

.7_’.7-‘

“ A aecml 'net‘mod uhich can be olcimed asa prc-polymexization was
: the treatmant of : the condensate naphtha with "Oranusil® in:the vapor phase.
“For this and the 1isht nnphtha was: onowod Yo flow. thmugh a ouperﬁee.tor

-into the reaction tube proper which was. £411ed with "Gramsil®s - Te '
throusfhpnt occurred at a tcmperatura of 2280 and "a‘ spoed or o8, 2000 co/hr :

» L Since thereby naphtha was’ obta .ned, ,,_had t.hc boilinc end
;"point oi' 198-220", no loss resulted in relation to motor fud .- In the .
joterting of the ‘furnace one obtains a small ‘weight’ difference behuecn
“ghe entering ‘charsy and -the end: ‘produzt‘which: contimxally ‘became: smner

: (decreaeinp c-separaﬁ.’h) and completely discontinued. after several litere
“of naphtha throupghput, so that also in this relationehip, no noteworthy
losges pocurred since no: gas ‘cleavage’ occurred Tne conet.ants of the
”Producte bofore and aft.er the treatment wcra: PRt

Lo Indtda)) boiling 3B°
. End boiling' E 13 o

- Initial bomng 38°c :
End boiling . 198%C

Gas. loéﬂ 805% ‘Gag 10885 5%
. , ‘,".dgo : S 006602 e 3 o ‘- :006723
S cm 1.3BTL ndoy | iz 103911

‘ oleginl coglo Bog olegi‘tio = _‘,'775

i ‘e’ produci; treated previous was distilled 10 70° (it shows o
i'boilin‘a ‘curve up to ca. 200° whereby ca. 85% went over up to'709) and the -
“distil. late introduced to’ the main polymerization. - ~There was -then obtaincd ;
'an’ averdge “polymerization ratio of 1:10.5 (graphic” eupplement. TIL;) As
supplemant 'V ghows the ratio at best’ to lay-in this’ combination, "Granuail"
. treatment.as weak pre-polymerization with followin;, atrong phosphoric a.cid
: polymarizationo o . S :

On the other hand, if the pre—polymer (boiling end point. ZC h )
),vafter thcp,‘. Granugll" treatment is- not distilled to 70°, but directly. 0
gintroduced into the main polymerization, ‘80 falla the‘ po]ymerination raﬂo _- o
“also by application of different charge ratea-ag' to average 136 B e
: ’ ‘ pploment IV)fo‘ . e

: : on an - inorease \of{.‘the speed to h500 cc/hr‘, tho ma:dmun which our
dpmmiu&muldaz nhs : mm.ﬂ;gigmejigg.qsmwoducta
;which boiled over 2009C, "I’ must, therefore, be-accepted that in'the naphtha
i‘charpe are materials whic ‘come: toz‘ether 4o higher: polymere with much greater
spoed ‘than: -the: normal polymerioation 0o0uUrs. - ‘lherefore, it-is not possibla i

+-aldo in strong: po]:wnerioation 10: keep-the boilins end- ‘point accurately at.
‘200°G=. “In the expariments with, the two-step process with Oranusil we obtained

_products with boiling: _=nd poinr. vwhich lay. bet.ween 210-220° accordingly cnn
bo utuized pract “fuels T i Ry




B. Polymerization of Gasol (L.P.G )

For carwing out this expor:lment,‘ t.he same reaction L‘urnaces, as
vpreviously mentiomd, Were - taken, and the mnuence of tomperat.ure, prensure»

Change ot Sgeed at 100 at., and 10 ato.

L the £ experiments. of the'j‘table, the rate of the L
: oharge/hr. was varied at equal temperature (200 ’0) and ‘equal pressure (100 ate) ,
_ One. recognizes very distinctly the propor ) of the C3}C
. polymerization with inoreasing anount of condensate/hr. while in the C Hh e
‘ gzklymerization beim 'en 500 and 1000 ° polwmer/hour laree irregular deoreaso E

e A low preasuré (10 ato) jthe rate change :ls connected with a’ great
deorease in the. to%al polymerination. . The Tate of 600 cc - condensate/hr, - - :
‘utilized in experment h?/m vas the. largest which could be reached at this

' pressureo A : o ' : i e

: .f'chanc,e -of s'bho Pressum T1'. 250 co and 1000v'cc Gondensata/hr

-An: ncrease or the pressure at lower rate is followed by a nnifomly ,
-ns:lnr pol;menlzation of the'C hlolet:lns, wvhile' the irregular 1ncrease
of the polymemzation of cznh gere ies between 10 md 50 atmo s T

e One seen from the oomp:llation certain parallela between the t_mo
'-:‘gronpso change of rate:and change of pressure.  As example fo]low the
‘data of 2 polymer-»namthas (cmde product) obtained from gaa oil:

‘ wealfly polymeri},ed (ua/m atrong,ly pollgmrized (WI)

8p. gravity e 0.7168 -
rrefmctive S.ndex -1»)416!;
- olefing . -=.9%

8 i
. 50% point.
- j_‘untn 2oo°c

’.Ihe octare mnnber of all polymeric naphthaa i‘rom gasol lzlea betwean
96==98 accordins' to the research met
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Co Polymeri at:lon of condensate Naphtha and Gasol
1) Without aadmon of Gg!!h |

SEAE A mixture proportion of 1:1 waa prepared 1n the bomb. 'me gaaol

a ysie yielded- 3561‘0 )Hg- =U3%. ~As brought forth from fable. ¥, one:
~finds-azain axaotly Che ‘same products as in the. po]smerj.zation of gasol aloneo
. So, for example, the equal decrease of the’ 03 C,’ polymerigation by the
. increase of .the’ charged amount, at 100 atm., the: rapid deorease by the .
chanre of rate at low pressure etc. Also no essential displacement of 2009
~point is to ‘be noted by introduction of this mixture. It lies, for. example,
4n a strong polymerization (92% olefin workinz up) at 86 vol.% while at -
*a weaker polymerization (23% workin; up of the olefin) it rises t0.93 ToLoBe
'One also sees here the most favorable régults by apglication of hi;'h pressure
vcombined with greater amount of‘ char'eo e ,

2) W:.fh addiu.on of °2Hh

Smce in’ the mixtuxe of gasol and ‘condensate naphtha, the Gzﬂh- :

‘contont wag ‘g0 low,, that one could not exactly measure the:course of the

' polymerization, a three-way mixture was prepared for clarification’
o? ghis question which. appeared Amportant -for the direct treatment of: cracked
~gages in the "Poly-~plant" during conservation of ‘the, ethylene on. the one

~hand gnd for the ¢l arification of the question of ‘the pogsibility of the o
- complete- -go=polymerization-of - the ethylene.on the other hani. The- gaa mixture
had the following olefin eomposmom CaHlg +-CyHg 2 b2.1% and cznh 22.2%.

: 'Ib.ble V'( shows the series of m:periments wl.th 1noreasing preasnm
and j.ncreased amount of". chargeo lhe polymerization of the-Cy +G -olefing” = -
29 aigniﬁoantly

proceeds in the known ways while the ‘polymerization of 02!1
“legs, but also grovs’ with increasing Gy ‘polymerization. ~A% ]
5-10.atm., it is m‘actinally zero in order to reach to 18%
"‘polymer:lzation. & :

SRR ‘Iable X :hows several resi'
‘of condensate naphtha and frasol,g, nd:

“.which the phoaphoric acid‘:e_xiats.,
“’--decisive therefor. We have found on op'b




. “Several expariments .byﬁditions ‘of small mmta of water
(005—1% of the throughput) in order-to retain activity for a longer
time viere wreoked =fter a short time'by the limited’ diameter ‘of ‘20 mmo
of our oven by -obs aruction of the passage with: st.uck-togemer catalyst.
For' this purpose it was. neccssaty to lead in’ direot 'steam or send ‘the
water throup,h a superheater.: These experimente, which lead to very good
'reaul’oa, will be treated in the i‘ollowing work regardin* polymerisation. ;

; Since we did not allow the reactiop _;‘_u_rggo_e to run continuous ,
fit wag flushcd with nitrozen at somewhat elevated tamparature, about 230°C
-each day at the end of the. emperiment in order to free it entirely of charge.
It As possible that this. prozess at the same - time xeoaresents & kind of
regeneration of the catalyst, heoauae we already have the 1ast, cata]yst in
‘use the fourth vesk with an operatim Vhour IWBT’IHZ thout its
effeotiveness diminishinre N o

ca 'lhe polymerization of olet‘ins with solid phosphorio aoid catalyst.
is a. proooss patented by U. O.P. ‘The. application of :high pressure shows -
better results, according t0 ‘our invaatigations, since polymerigation in
‘ the .liquid ‘phase- shrongly represses over-polymerization. A further advantage :
is the increage of the amount.of. charge. “Recently this process. of high
pressure po:mnerization which w'as independently found by us, wos applied on ‘
- S large soale by UoOoPo z .

' @planation fa' the several aupplemen o

l .

Supplement I, III and IV. render the hoiling curves of the polymer producta
; obtaﬁed from oondensata naphtha and the polymerization rﬁtio obtamed at 70° Co'

_Sugplement VI ahom the boilin,, position of the polyaproducts from the mixture 7
-of .condensate  naph’ ha and. gasol in. the: proportion of 131 with. the corresponding
pplymerization rab!.o and the value of tho 03-ch polymerizationn R ':,

'8 pplement VII illustrates the boilin curvesof ‘tw’" gasol poly-pr”dﬂilot with
-gas analysia cg-ch working up in Wlo%o :

lement ] I presonts the polymerization ratio (voloﬁ over 200°c: volo%
“polymeri zat* lon-at 70 G) asa function of’ pressurey - tcmparatum and" amount oi’
charge by difi‘eranuly-»treated condenéato ‘naphthes, Here it is very clear
(on. the ‘red 1ine)- fio’ reoos;nizo the advantage of the application of high —.—":
pressure to polymerd.zation, - ‘While at. po:lnt s B (200°; 10 ato 250°¢cc) the - o
8:vol.% of constituents boilmg over 200° coming’ out at’ 31 volo%. poly=
merization rises:-in point Py (2 09C, 200 at.,. 250 cc) in spite of &' polymerization
~inerease £ 557, ~to only 8s omwwmmmwmo VT Y- r—
at a total increase of the’ polymerizabion of ‘cas hlig, it comas %o only a 6%
-(6%-of 8%) increaso of the constituénts boiling over. 200% : 0 ,




.-10-;:

pglement V showf the polymerization ratio in relation to prmsure ohargo '
and ‘temperature cf several condensate naphthas in one step and two step -~
‘polymerization process. One’ sees that the tio step polymer:l.aa’don cuts off .
best (red line) with'a "Granusfl" opre-polymerization. In'a 418 polymerization
‘the congtituents bolling over 200" amount to only 5% in this case and -
-increase to 8 vol.#. in a 63% polymerization (i.e. a complete. world.n' up,..
_since there vrere no'more. olei‘ins in the condensate mzmtha)o S

.'~’Information Oonbent of the Tablea

Ihble BT
- JIT = Single’ step condensntion of condensate-naphtha S

IV = Gasol polymer:lzauon L
Ve Polymerlzation of condensata naphtha and gasol wlthout. canh
VI = Polymerization of condensate naphtha and gaaol with: Gzllh 9
VII = Properties of several poly-naphthas boiling to 200°’ - _’
-.IX .= Octans number data of several poly-mphﬂms T s S
X ﬂ_‘- Reaidual L..as analyaea.v - e e
wnble m S “ 1 ‘ - R g .
comp].etion of several exper.lments of the sln,.le atep po].ymeriaation L
"carried out at dift’erent temoeratures, m'essura arrl charge. S

“ u Oondit:loua ‘ V01o 4 P Ratio :
%70’ : ,charg"'e"' L ssure(at.) .cc/hp - QVer- 200 B <
3 III" Condensats . . 1?0_,.. : ’_""'L‘ ...l'l!.‘;. 5 "i';z"- :
~naphtha .’ I
'é»:‘,}B‘.S’ i l:6 .

23/111 ' R
231 ;1200 2000 - 52,5 8.5 162
23/1° U200 - c 280 085 i B8 15645
28/11° 20001300 < 03000 w85 T 8.5 -;1:605*
»»:-28/111'**‘ B0 T 130T 3ooo S T SRR 1134
28/1)( b 250 i N .' . i >__ ?,13606
? 26/1 r‘émdensaw"1’.“:‘:""'.206 B T . J.:"l_1:6o
_ 26/:[1 Naphtha « J . 13665
| g 1:\6,9

g0 '10,0' a0 ‘5’1

3 ‘="=, aaa

treated

9 ‘f; ‘ '_j'.‘v"‘fﬂlzﬁa

B (‘ Condenisate § 5 5
L0 ,"1900”75.; ; ,»{f_ Lp 05:;: - 7 ‘ 1-:508

"‘25/II 1.3 parts. ar».d" :
fract.,ao--,o°

P°1¥m°r

“100 ; e 1000 3005‘ K 5 o - 13601
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"’EPolvwiaation

'11) Without addif.ion of OH

P';gnml:: at

..Ch(mgo °f |
Pl‘ﬂaam'e at.
000 6 -
chango of
. rate at 10 8@,
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Tha higher o, -fractions or an 1nitia) bonm; of 2ao°c and
j,boilim' end point of 270 pive ‘the following constanta:

:30 5 000 - °°85 e
20 s 1°h7 1 ha .’ . v _4 ) ‘ w o
o],efina s 86-885. |

' 'TableIX.». : :
‘ compilation oi‘ saveral eu:periments w:lth data ‘on- fhe octane L
| ,._.mmber (research)s = R N N o

= ra"" 7%, ‘Preasire” % ~ fFracts.o"-qjomnez;mmber.-_
on ansata- 3 aim,“',.’_v_:_f 0. “to. 200" T 895

5 atm, |
5 atm,

D' . curde grodo 93o5
A5 w0 0 70-200° 9l
231 7 me 200 100 atm, 250 - 70-2000 i oS
';38;111' M s 2000 b 100 atme 1000 to 2oo° 9105
T f2step \ 200 100 atm, 1000 j,_to 200 8995

9 Ptondensdte). 200 - Satn. 250 - to2000 By
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