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“from:0.25 to about $. hours and preferably measured as liquid, charged 1o the reactor per. -
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TABLE |11 - l:!l‘st 5 mmm;;; OEW qnqc du!lcd and the desircd cutg gyerg sub;c;ltcd

~25 the appearance to a at
86. 7 87. 225 pos:tcpp The hm?dcnc %fl h?? é‘;h% gﬁms%ﬂ Iéiﬁ g%r 9% 1w 5
Et hyl benzene . wken from the oven and \tas m a  988.0Bfhe convertedBeniehe were #Gubked =
Converted benzene hgdmmu pesdhriugh aakie; “hlch ﬂhmd been for as ctititRydedpe Mhenmilts of these runs
94. 10 94, 43 - prehgppd g a temperatugy) of3 1707 C. The “PVHTePé‘ngéb"'P“f i.s readily
apparent that the .propyl ‘al cohol: Whl ch: fu[lnl sk;ed vvater of N

_ _ - ABII-.'

% Ethylene comcrtcd R %9 99 97

e, converted cth;.lcnc nccountgd for as: '

. Ethylbenmne - . 851 'ss'l"* AN

Higher aromaﬂc's._"'f‘;‘""_ M9 1S R T B

T«Smi B Y] 100.0° -'"_fmo.o g

. Convertcd bcnnnc'm.coumed for as -_". : L - . . . )

' o H:gllﬂ' aromaucs L 7.0 ._ _ 57 5.5 . ‘ - .

C o fewd . 77010000 0 1000 100.0

X

'60 " Two . addmonal runs were’ mad* usmg_ C; thc results of lheﬁe two Tuns’ are sho“n
. . . similar conditions with one exception, that is, in T able L :
tbe runs wers made at a tcmpcraturc of %15°_'




30 catalyst A which was in accordance with the

The conditions .
under which the experinent was run were a .
" pressure of . approxi mately 65H

cat al yst.
ability

ethylene than did the cgalyst B.
at nospheres,a 45 - . - o
t enperature rangi ng.,f
was run in which the

pr esent

" EXAMPLE Il

q

T8 290[err] C. at the be- 863539

hydration for the
I nvention exhibited a greater

to Cﬁﬁveff—%*&%———*—————

~ Anot her exper i ment

gnnrng To 3I5[err[ C—ar rhe
f eed consi st ed df\@,q$nulatEd.catalyth cracker Tmné
velocity of 0.57-and a .-

ena—of _.L'ilc rum—a—o9 ——
aui d hourly space .

+_i-off-gas. This gas was a synthetic ‘bl-end of

at-hbyvl ana nitroo

CTTTTy ICTTesy

benzene to total ‘oléfin’ ol THGo—of—8—The- - A ,
hydrogen and nethane,- the égkgpvgﬁ°%Mﬂ¥”brepared:Ln_the ndhner set ﬁbrth:

50 et hyl ene “cont ent bei g Chiveldl cayRAC RBunted BE as:abOVE in- Exanpl e

|, (catalyst A) that is; .a. -

aromatic feed . conprised a thiophene-free -

m xture was prépared whi.ch- cSHWRFREE- 80%.40-—. benzene. and i 8.6 first maat of

the experinent . pol yphsSphor i gngel gomitd 20% Cel i te FC, the'ghQEXthiS'feed

i 0. 4% by weight of iso- ~mwxture was dried and th u _ _
AR et X ~~ extrudate was cut inbmoparticlgpsgand

ried and
t he par-

hen extrded,: th A “stabilit oduct -di's-"
W th respect to act ¥%§¥:1§ ability,  product dis-
cal ci ned for one;hourfat-SGOf%Tr.' . r1_ﬁﬂ$§%¥%ﬂ%

"~ Total ~

Bual ity of the catalyst

truded3% he.

5 ticles were

are set The results of this Ehybedzeient which con- forth inglgble IV ngow4~ 

sisted of a 580 hour. life tes:

863, 539

particul ar catéf&sf’mthhngTﬁgsd inthis re-.
hours conprised pure ben- - o Rt S

_ of the catalyst’
© . The.lig

“t B for ~the period.runni nd-#rom

[err] - 'u'iaf'”

. ... The caul§st after having been used for a
.-, total period of 123 hours, was analyzed and
.- " was found to have an increasc of free P.O,
"~ 8 from 122" to 16.7°., while the total titrat-

.- able P.O, decreased from 58.0/, to 56.9 /o
#.7 To illustrate the advantage of using the
-+ catalyst A the above experiment was repeated

... - using a solid phosphoric acid: catalyst {(catalyst
~ 10" B)'which contained 75/, phosphoric acid and

./ had been calcined at a lower temperature,

-.-pamely at 310—360° C,, and which. thus was

. ROt in’ accordance with the present invention.

.The benzene feed was charged to the jacketed

MSt o Nnro
yoe—y

%ﬁJZ hour%ogg ??91

uced from

_.-rcactor containing 185 g of the catalysf B. 1

The feed gas comprising the synthetic blend
of cthylene, ethane and methane was also
charged thereto. The conditions were similar

. to ‘those abovementioned, that is, a pressure

of 63 awmospheres, a liquid hourly." space "1
velocity of 0.75, a benzenc/cthylene mole ratio
of approximately 10.8, a moisture content. of
0.26 mole percent on the combined feed, and

a temperature of 290° C. The runs were made
for periods of 12, 24, 24 and 23 hours. The 2

: H:;ul_ts for these runs appear below in Table .

. Tame np

%- Ethylene Converted

| Eshylbenzene

" Ethylbenzene. -

7. 86.6 " 8.7 8.7 - 87.2 -
" 9% Converted ethylenc accounted foras: =~ - -
S sar sae

%:.thvéﬁcd benzcne acééunt_ed ﬁ_)r.as:

%815 88.00

"% ‘Therefore, .it -is readily apparent that the-

) . catalyst A which was in accordance with the

.-present invention exhibited a greater ability.
o convert the ethylene ‘than did the ‘catalyst B.

-7 - ExampLE I -

.~ - ‘Another experiment was run in which the’

<., 35 :feed consisted of a simulated catalytic cracker

_ ""‘ . of-gas. This gas was a synthetic blend of -

- éthylene, nitrogen, hydrogen and methane, the
--ethylene content being 12 mol percent, The
- aromatic feed .comprised a -thiophene-free

40 .benzene and in a first part of the experinient -

AT __this feed co_nt_aincd 04, by weig_h_'t d_f iso~

9410 9443  95.03 94,33

propyl alcohol - _whic_h.- furnished water of
hydration- for. the catalyst.” The conditions

‘under which the experiment was run were a -

pressure of approximatcly 65 atmospheres, a2 48
temperature ranging from 290° C. at the be-
ginning to 315° C. at the end of the run, a
liquid hourly space’ velocity of 0.57 and a
benzene to’ total olefin mol ratio of 8. The

catalyst was -prepared in the manner set forth . 50

above in Example I, (catalyst A) that is, a
mixture was prepared which contained 80%,
polyphosphoric acid and 20%, Celite FC, the -

mixture was dried ‘and then extruded, the




zene with no isopropyl alcohol present in the mxture containiing 80%
pol yphosphoric acid feed. Prior to this period the isopropyl alcohol
prior to the calcination and calcined at a rela- 40 5

provi de 0.25 nol e percent tively hi'gh tenpérature of over 530[err] C. may .
wat er on the conbi ned fee&’

“These.results -be used as an al kyl ati-on’ or-_;..-'

condensati on ' ShQMlthat alkylatlon ‘of -the ‘benzéne feed under "catalystf""

at a relatively lowiemperature .and = 88393t al | y- anhydrous -+ .- _
condi tions, that i Sexeadlteewas cutfinio Warstlcs A8 tu ‘. .
{o 364 hour sclqsfwetermlcmerstomuam ﬁglf’ gn&%ﬁ%ﬁiﬁ%ﬁﬁ%}%ggﬁ 'Jlil 5.
activity of the cat%q‘:\é 8%%‘“5 "l"fl’e aﬁ oRe-reforth in BHRAVelowesul ted in an
i m To further st Pare P die ol (o BRESS of the provenent in the
et hyl ene conversion as"wel | "above catalyst. ‘(A) ‘anether life test run was
as a substantial inprovement in the effrcrency performed using a solid:
phosphoric acid - = . of the conversion:of ethyléene and of benzene.._
catal yst (catalyst. C) which contalned ‘less - " to et hyl benzene. . EUrlng"
the last quarter.of than .80 pyrophosphorrc aci.d prioi to cal-" .50

the test (the period runni'ng from 460 fours cination and like the catalyst
B had been- to 580 -hours) |ess than 10@6of the converted cal cined at

temperatures in the. range of from '~ ethyléne and only 5% of t-he: converted_:-"

ben- 310[err] to.360[err]-C. - The sinulated catalytic ..~ .'zene were

tied up in material boiling above ~cracker- off gas f eed. agarn consrsted

essentially . the ethyl benzene range. =~ = = . - af - '
et hyl ene, nitrogen, hydrogen and mét hane, 55 : 20 The used catalyst
upon conpl etion of the - the ethyl ene content being 12 nol e percent . : L
run, was removed fromthe reactor .and.was - The benzne feed consrsted of 98@6;

benzene, found-to have a peripheral crushing strength ' :
t hi ophene-free, and 2@b|sopropyl al cohot-, The' . - - of 527 kg. Thrs used
catal yst, however,was. conditions under ‘which the test was run were: R
found to contain less than 1% carbon and-to - a tenperature of 350[err]C a
pressure of 65 60 - 25 - have. increased .in free P[err]CIerr] from12. 4%)'

to atnospheres, a liquid hourly space velocrty . 17%while there: d|d.;hd

not appear to have been ranging from2 to.0.6, a benzene to total olefrn
any |l oss of total titratable. Plerr]ferr]; “the fresh nol-ratio rangi.ng
from1l5 to 7 and a noisture - catal yst had a total t|tratable _
Plerr]d err] content- of. content of 1.4 nol . percent cal-cul’at ed: on the
58. 30% whi | e the used catalyst -had. an aver- conbi-ned feed. The recovered.
product was 65 30" 'age total tiratable P[err]CIerr] content of 58.26%

subjected to fractlonal dIStI||at10n and the (The: total t|tratable R
Plerr]J err] content represents deS|red fractrons were subjected to.
infra-red a readily ascertarnable analytrcal val ue" whi ch analysrs to
determ ne the percentage of- each . -7 - -is” conveni ent” for conparrsons but-

does not component:in-the product whrcH was recov- ‘represent the total

Plerr]dJerr] content- deternlnable ered. The resufts of.this- test appear-in.- .

70 35 by the nore cunbersone gravrnetrrc analysrs) i Table V.- Therefore it
can be readily seen that the T T AL S < SR




of npbisture in order to effect the condensation furnace

[err]

at various tenperatures in the range of the aromatic feed wth the

ol efin whereas of from360[err] to 660[err] C., for atrAe—ot—i—-thour _
“to. pr oduce finished catal ysts.

former catalyst A requi re@a ‘consi der ably
30 " l'ower-teéenperature- ~and .al so perforned better

havi ng the activi - _
ties, apparent bul k derasr tr-'qg and peri pheral 5. ‘under -virtually anhydrous_ S
conditions, the crushi g Strengths—given i Table VI35 - - - ethylene -

in the actr vity of each of These (,ataw—ysta HES- -
m ned by placit ng-10-
' pills and -

conver si on being increased”
deter - absence of..npi.st pre r at heg t han "being .de-"
grans of the catalyst..creased : Nh__c -

38 23 MPLE 111 =¢  weoe

100 grans of a propane- propyl Pne - -
m xture containing 49.2 nole: oercent -of pro- 10 -%bi at o eous earth?82 5S =i

g.) containing pylene-in a rptatable steel aut ocI ave of 840 .cci .- 7.8% -
of volatile matter was added aII at on¢ . capacity which was t_hen operated - .. ..
for 2 hours. “tine to 1 ?5;) Iﬁ)h%phOric acid (84.8% at a . '

t enper at ure of 232_[_rr]C af tler’ V\fn PlerriJerr] content)  at. a
temperature of 170[err]C.. aftoclave a d contents wer e- cool ed ‘and ‘'t he . 40

The initially very soft pl astli c -mass sp pro- . percentage of propyl ene ==
converted was deter- 15. ducqd’ harggn@l to & mat erpaloawith an extrud- S
mned. As the apparatus enpl dyed i maﬁsm s abl egcmnsr ency after tte't ng ~ o
mai ntained at a ing- the perr pheral - crpshi. ng strength of] ®he - - °"N
tenperature of 170[err] C. fgr a time pf 30 pills di d not freasur.e CI’UShI ng
strengths nminutes:. .This' plas [ic materijal was extruded greater than 12.2

kg., the numerical 'val ues. 4} §t rog;ghna Smm di e at a tenperature- of
170[err] of averaging crush ng sf"ren h® dgPven in the 20 'C by neans. of

a hydraulicpress extruder byl table: -ar e foll owed by a p|US srgn in cases in

t he application of |n|t|al i'ng | oads” of “which some or-all of the . « -

pills had crushing - - .317 2265 K0Jo, I QPEE Lgel y T e ex-. . I

strengths above 12.2 kg Thr didt & t gudagge- das i gore B :vm
. y: il

5 mm | engths conp05|tes egch cont aifing a different s
: he “of “di-at orraceous earth were ...

prepared and re-: 25 resﬁTt.nt prIIs -pellets were first. -dried at-a =" -

sults obtained on the catgil yst s @gar -ed:f onGtenperature . of 170[err]- C.:
for 1 hour and these: CO o0gi'tes are h&wn™i Table VI . C sarrpl es g

t hereof then were calcified-ifn a rruffl'&e “TABLE VI

WA N

Di at omaceous Eart h: Pol yphos horr C-Aci Cat alysts - . R ' S
Aver age Crushi ng Lo me Stqben:gt hsawkla |o - ~ -.f Cat aI yst ,
% Conv. Cata{ yst --f_':Stfa'at.'ingN & 8 ghakee|g ; Agg':www«
Bef or e After 7 o Noo- l\/aterr a'ls ENR re'rrp er g°"‘°‘_
Cerr]Herr](a) -g: /cc © - . Test - Test | 80% PPA (b) and 460
87.2 0.785 Cipe2w 12. 2+, S T2 20%
di at omaceous 560 2 -8 (] 7§5.~:_' §1§2§: g 12§2+ e _;!9‘2‘:_ _'-"!"f <
o L TR g2 |8 °3% edfg
'?;g' . §'_ ; & ‘g R
By T 8. B B OB B S
‘g3z 3y £ § 8§ g% g
BEE EF S s s.8fT ryes
. 88% = g _E.g. E.géé,g 8.2 B - g £ -
83 83 8 £ §gEEE ggg 3 §ES89558
s th:$~~-a***9§;§“*951§.¥35§§§5§ﬁ§




723 11. 55+ 11. 95+
824 12. 15+ 12. 0+
812 122+ 11 9+

earth(c) (Celite) 660 89.
80% PPA (b) and 510 66.

809 - - 11. 7+;:. A2.2+ -
836 - - ~11 35+ . 11 85.-
867 . A1+ 9.7

539 - 12 0+ 12,15+ *4’1.‘: '
10 earth (c) - b= 879 0,792 - . 12,2+  -12:241
11 (Dicalite 2) 1 +372 llmllg%%seg) fl(:-utrgccgﬁ nsg' nning fro '@ $®'ﬂ|cular catalis? .which is use&-gn thistre-
a) On 5 x5 mm’ c§yl | ERge Wit no bpropyl Sché] W&ﬁ"@;ﬁi‘“‘ A rta{tgp,ya h;xdysalpkadmccprrﬁma
b) Pol yphosphot.i g ﬁcﬁ'g &gy e 8%4%&3&@}@1&!& ol agaﬁ ;{5{,,%;;;; ’ih?sshoﬂc acid

atarcla- 40

matter-free basi$. . waeer on th +10 p bwhtkcndeﬂ&ﬂytmgh tempcrat f
particles forrred froﬂmwﬁaémcﬁﬁgdf {fd&t 'c%.' sh‘b\md iﬁhm Ialkmﬁ(::ado:qualaéntfy,’,

of each yer eSSyenially awyidrars cofRtiohs, el € Lt e & I‘dsatoal y@peravaemhce
and t he desi rab| { o yE‘%E?PQ;% and ot @ﬁi rﬂﬁr& f t Qaj 1 F‘?‘}'“faﬁd
100[err] C. m ning_ t %ct:"%tly?‘ea'\/\m-ch ahdhrthcﬁmustratc the cﬂct.uzz:tcss of the
14 i as a substantlal Improvement in tls;cm;ﬁ::ucné @9[‘ st (A) a O iefe rGOW 'd
tolerate before jts. Pye 1°n&f:§!b]'ldt: g ofttﬁnzcich f:::raﬁlg 93 ,,m nhbﬁeldmc acid
woul d start touxgf |tn@mgﬂ - ehaihe l@&h@uer of EX h%p)m‘ lctﬁ p[‘rfmr dnfes
conposite %“ to 580 hours) lcss ['I]% f?éh e co vh‘t’:'tﬁonqmem &8! ® B.had been .
t enper at ur es. Yg S¥ep/Huldaccandfoly SQ g a“"es in thc range of from
Tabl e VI shows¥ué _@m@d"mhgmta@l bmlmgoa‘bo 'I, chg § ey simulgted: igasalyyic
R i &, S Tced again ¢ sentially
at that [err] - 20 SL_uon V|t|es and h:lfghivla fﬂfmﬁﬁ,&sﬁﬁﬁfﬁ cthane,
strengths per ur e “llﬂ- hﬁs Weu‘skxﬂg'm@ oxn% w the cth)lcnc u)mun being 12 mole ‘percent.
obtai ned with idfese m;t?gbmefa maihah!y&t.sﬁm vah jﬁ‘rpﬁ AR lstg;(pfrﬂ,sdfebcnws
initiated [err|8: - his used C"“‘"&Slcbdx@hﬁaehsa teorld® .Q; i ‘;(f? eTht .
in le 1 thc tcst uas U \\crc :
to 660[err] | oawohﬁﬁg{)ﬁl{g :ﬁgﬁ %é @ag Mdued a[empe}amrc of 350°C,, a pressure of 65 60
C. Thus the pr.opyl enéﬁéoth;ler&tdezimt Eﬂr\& m' 5%’% resg 17 uidg houdl{h @pace velocity
extrudate was cut. 3 loss °f lotal mmab!c P.O.§ %C ““ot% ‘%«@éﬂ?& J?* uwabm&mf
89 and 5 x 5 mn p&? -

earth (¢) §., . g - 610 7% 72
(Dicalite d) 660 . - . 69:
8 80% PPA (bg,& . _'360 . 61. .
9 20%di atoma_ccoUs~ 460 84: 0 o 0. '837863

3
4
5 20% di atorqaceous 560 - .. 67,
6
7

ARONPO
99@999

75

5

_'IJ

an a <ture

I"e%swsttnee»r -ﬁi of 14 mo S
92% and hi gh afﬂeragesxetalcr J%‘ u" §ﬁu f r- mnﬂm& f&cmeﬂllxﬁﬁﬂa " mat:d& Q:hc 6
hour at a tenpej a- (The total tltramblc P.O, ¢:om¢:ntu % C‘bt’f&'ﬂ-ﬂletﬂstlﬂamn and .the -
catal ysts cal ci fied & Joqertalmdfe emljtu.ﬂ: \amdw cs ':t,g‘gt‘,;g%thcd to- infra-red
at 560[err] and; 660@@%, tm‘:; L WtﬂOESLon\Mi'Ie inWRd Bro - pﬁﬂé’ﬁ Pm’m_”
nuf fl e furnace , 35 by the more cumbersome gra:% ‘éer 5" F' atT'tl;atcmhsta;f ItBnB test appear in 0 -
tenperatures i.nf’ 56@DPRG cAnObe fedie Sechilt ¥8 hours. -
t he nei ghbourhood of 560[err] to-610[err] C. the . Asimlar |nterrred| at e'. S
conposite was - ; - 15 opti mum terrperat ur-e. being. dependent upon_."-'-'-'_-'*
pared in the s n‘e nanner “and- extruded : - the partlcul ar’ o

di at omaceous edr th'efpl oyed. " particles Whl ch vier.e al'so-dri‘ed. for. one [er r']
Di fferent cal ciination. terrperatures had only a- at a terrperature of e,
170[err] C. after V\/nl ch R O VAL S AT




smal| effect on the after-use crushing strengths pellets were divided into
four portions over the calcination tenperature range of

460[err] calcined at a tenperature of 360[err] C. -for

660[err] C. There’ was an unmi stakabJ e.tend- ferent. |lengt
polymeriferr] -~ ¢ < & .. .- ency for. both the
activities and acti viti es” and crushi ng strengt hs of “the

the used-pill stre"ngt hs - tazdrop on" catalysts’' grou@é,8? catal 'ysts f| ni shed

20

to. .. .

hs of tine. '_Ifhe'-_' Lol

pol nmeri zi ng
se -

by calcining - - - -calcrned. at -tenperatures below 460[err] C ag-‘e-"'
560[err] C and_.36d[ err] C respect ively, . for differ- : -8R g_ﬁg
EXAMPLE | V : = ent. I'engt hs of time are shown |n TabI e VI g‘a_'o,as
25 An i nt er medi. ate conposr te was prepared: The activities of these, f?ﬁdz
catal ysts were. [err] a Wby winx| ag 12Gowgn pb pot-yp-hes ri.-E'__g,'-’-‘!g%
acid mned on.a pr opane prﬁ)pyl cR® m..xt‘trre Bar| g °8/2|8 ©°“8K" 8 : "5‘3:.'?,;?‘2
(84. 8%P[err]C1er:r_]_CQntent) and 3359 of di, tato- tarnrhg 49. 2 nolt 'g’-aegﬁ_
percent of propylene:” - . - ‘nmaceous. earth (9. 6% voI at| | €. nzt-t,grg-%of_g
content) the pr ocedure outl ined in Exanmpl e 1| : ol pL &S
TABLE Vi | R sgEFfept of 1|8 ge of o{:aﬂt gatlem@g S| 235%%
Activities and: Crushr ng St. rengt h§"‘of Cat al y'§f“s = = 7= ,.?g-g,'g';g
Pr oduced from Pol yphosphorr c Acr d and D| atorraceous Eart h v gggg“
Average Crushing = . = = .. . [ | S88¢E
Strength Kg. = -+ v pe & e =9 €atalys't1t~ @ wawmv ol T9aB
Cal cination %Conv: - - .- .~ & g8 : %at a%_% 8 . Staxfl n§ ?&i%'“ gi negéggg
of A B.D . NOC \/aterrals [err]C.-. e 23aL
Hs. C o -tligece . Test o S -
C[err]H[err](a) Test : 12 ' 80%PPA(b) S
75.-..1 ® 765 g2 S1a2 10,45 '._~§_§§§
13 20% d| atorraccous . 560 o "_.“g To...78.8 0. 757. - _12—.2-. 1 - .:gﬁg
11.55 _ L 14 . earth (c) 560" T S I T -
78.0 0. 762 12 05- 1 10.5- 1 a 7 .15 7 (Dicalitfe 2.)z“-~§§_5
560 8 803 0 37 . ey . a5 - S92 o '_"§3-:,
16 80% PPS (b) 60. 881 " 59 0812-. 179 1 e5%=3
6. 54 17 . - 20% d| atomaceous 360 2 .61-. 3 S§ag
0.781 10. 9 .-'.--.1-0"-2 S : 18 - . arth (c) -1 BEE.
360 4 61 41 > 0 772 10 9 16 S -~ -°_' : '1§ f;:
(Dicalite 2) . 360 . 8 -_§‘-_§ 5‘8 8 ao—- 788 g % 55oé§98 | FEE5¢
20 _ E - 360 1} (d) “81 § ' 3 o % 2 .‘P,."gg.-g
9.0 21 70.2° PPA;:._(.b) 360 1.62.8 - 0. 738 12.18 4.0 - o '="'33;-§.9zr
22 29. 8% di atorraceous 46_Q L ®66.1 ¢ ¢ 0.729 .« 12 18 3§6 bk gy
23 earth(c) 510 g L ..:_ 13 o 64.6 0. 746 12, O_5§.'::§'.3‘
24 (Di callte 2) %602—'1 42,27 .. 0.710. 11 9 355 0 g_§§
12.2 ooha) 015 X 5 rrm eyl ndrr cal- pi'l I s extruded onca
| abor at or y hydrau resg.e. LT T e - ‘b)- ‘Pol yphosphori ¢ aci d=
with 84.8% P[err-]-.‘_-q.:_ ] anaI ysr s g T eele ee|s) VoLatlh gtstte 2
free basis. % e = g adl|gFirst ga Sned—mﬁ"‘ X
360[err] C foI I owe 'by one our car crgwatro,n at 5‘60£err] C.

X Moxsturc, mblc'pé;t'delt;_-dn oombmed

% converted ethylene accounted -'ro; 284

© 9/, converted prepyleile sccounted fer

- Age ip‘hours used gt -

,g s_.
L & e 5
ERENS _ ' . é
A ] . 2 g ' g8
& -8 : § | o ‘é . ;U
5 §- g §§' . Bog,
L §. ) "6'3 -3 PR &2 &
E E-u Rﬁl ';‘% | %J\ g
i h ddad R e8E & =8gd

b

ewomatis

| “Total

-

‘Benzene accounted for as: | -

-4

Total

-Toluene - -
Ethylbenzene .. -
* Cumene L e
- Higher aromatics - . ° oo

e

pproximately 7

The catalyst was removed at the endofth
. garbon-on the extracted sample. In addition = .
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