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he entire sayistteérmmﬁremabry fwbstrasamw |ny>ré’ amarae g@t Qhd upusrauy

0 f
rt“p%é'f? t‘t-

epeat ed pes hebrmﬁr&en prb &Qslﬁé BéeR found-fole a durbikirghy Us6ttr nhatoHaINT He@tm

hat the HGubitypiaityadidngrichaimetsdand ieadianopbdride baaadnpnhesoriggaa[}eéiismﬂ%wd mfmbls,

5-25 wt % eonteing fa mirr gmoynt 69 [sedthan 19 vAIAS Monomerg compaynds derivediirom the Hedudk.B1
dsters, ‘?nd 5 Thesfoligwipafamples ilusfiatethejaeastion y extrenmel y minor anounts of

gther materials eg up to 2 wt % heavi er %ﬂ@gdr ng on feedstock and sel ected
rocess congly tHyeRformidsoaREped on the feed to the oxo reactor, such HOF is
ypically the Hmfermymromwad perfgrmer usiingea fie ap&sﬁx&({) &nig s@htamtmmsqrbwmacd carbon

ressure ' m ﬁ r%r:g;sesonen%to
%
d
o B0 atFrfond fgﬁyae@m st

| éat ?fd‘u'@e‘da f(t' errz'ial @
aI coﬁol g‘% 4 is
g ers, o 94 o warr ﬁ&&tﬁ[atsepr

arrpl e up t75°musmlg%dom'etysta¢\gaw:%dapendtmgae0n t he oxo-feed, such
sr due typr cal l bor | s at tenperatures above 200-[err]at at rmspherr C
pressure ?ttﬁﬂ‘ifﬂ Stog

t he [ tion,of
boi | i ng t enpgy ?3{15 o.izrc:‘ductl?:gtlltkl ﬁhgiqg%etafe, res% t%&!frgé @s}; e (12;,Q 3 dec E:Js%j:sr:
dependi ng awaRgds a.Q{Mﬁmg h,nmg&e.on whet her di str lation | s on a contr nuous

nr eat ed oI&H% %atthtﬁlﬁomvaldehnded:p@mdematron stage. The recycle route
%&JE&

| ected by t, fo[the eysENRR it FAricar earthf’n ﬁP‘Pf'tf s
ot ongt ir,;,re ? A e m

of batch basis, the Iength of the di str IIatron coI urrn and the 10 por nt or
~ ppase i n%t hi@ Ptsrawa " era S T3S e Cra Fand Ni
Ixture will,, cgég eggg,g@rmm %%9“@# § igher
of ef i n/ sat uj sard eaaran gehdtioh dueuct edifdS €

cpnponent s migte alehaplend on the carbon nunbers of the feedstock and t e
dggree oéo seﬁ{arrta%%tgn required by the operator The boundary between the
$acked HOP Hq: [ esi (u de‘p to an extent on_th eW
hen distille under a uceth e fra ligh oxo ractron
§ the procgss DRaLA ;ﬁg’?‘ﬁdﬁﬁ 'ff %lg‘b%ﬁ 9

Y§0- pr ocess‘E iy 4 'S gener?a e case t at ra resr due conpri ses

gbst ant gsal | 'y the dimer and triner and even heavr er conponents of the
ofgani ¢ phase prdouced by cracking the HOF under the specified conditions.
Feferably the mixture which is recycl edsto the process (ideally to
rogenation) is the one which is substantially the nononer conponents of
- cracked HOF organi c phase, that is those conponents containing one or
8 carbon atomin their nolecules than the carbon nunber of the feed- 20
, bkt o the overall process. Preferably the cracked HOF mixture will
contain no nore than about 20 wt % of diners and above, whilst the residue
preferably cont ar ns Iess than 10 wt%of rmnorrerr c corrponents Sr nce the

o, . o o o o



basis, the m xture preferably contains from 70-98wt % nore preferably

80- 95wt % and especial |y 85-92 wt % of, the al cohol/al dehyde conponent. The
process according to the i nveBP 083548 Bicul arly suitable for use with
branshed ol efin feedstocks prefer alp}\gf_guhose with carbon nunbers [err] to
[err], nore preferably [err] to[err], resul 5 In inproved yields of 35
branched hi gher al coh(}I and aAs rn b i]bduct vr ng hi gher value. In
particul ar, the HOF_Le qctrﬁm Wl Ch' st Pe nrndlmf Lhe process has been
found to be a sur priwengl y ussb ghr e tES vt 'ﬁhe—ftﬂ]é resi due contains
substantially dinmeric, trinmeric and heavi er conpounds based on the original
feedst ock, and prefdiably co@ehs a nminor am8lm#’&y | ess than 10 wt % of

nononeri ¢ conpounds ived f 9 } he feg(sd0cioioghe fol |l owi ng Exanpl es __
|IIu§tratethe|nven'fﬁ.n_m_£W&%wlation st age o
Hydroformyl ation was per formed usin dc rrsrn

cont ai ATeRigher3ol é!ﬁ'd shietlk Groi3vith B’g?‘ﬂ‘és‘i?ﬁ iﬁ%éf %QDG%fffg‘?%fgnd (ii)
a conmer cratPyes %swpé%?ﬂ"lﬂ"“owgr?é‘m%nenes 45 including al so
about® 2 wtz%tq,cée.@gg,caﬁﬁs about 8 wt % decenes. The olefin feed was delivered
at a rat ea&mt%]cé—uéuter( ﬁih&éagd éthor-alcaimuts t he syn gas at a rate of 640

st andar d 13wti6 Cirflspacetalsee 1.0 |itre capacity oxonation reactors arranged in
seri es, ardoviateayigsact i on was carrl ed out at a pressure of 300 atmand a

t enpar qg)ur_,s@%% [nsrsgab using a cobalt catalyst at 0.3 wt % based on the feed.
so  (2) Dafe {1 sephra@8 in Eiige @ WaLSntROEGceR InUPHEW mErHRE aHdiH dahiRirgar halligehy de,

resul t iwelghf afatmmtuage stehin cnmRingl maabtraThecdaday was packédwith dr)aqtipenalaroina kdtalysy
corly entALeRAH 15 andreneratad ah@@‘lcr %ﬂdlaz)ﬁ#glfﬁ ofd. 2@@!&&1‘9 floyy of HOE/stepm 1’"9W|t'!eH° i'um

S 0 5 u ervo
hydrsx pnq ggngr r@ar rac mg, the cra prodﬁﬁn(v ﬁég mitoé(r eo Ero dUCt
of St aGork a %raeﬁem wﬁ:&iq |
Cu/ Cr  aéattiubll Ao batldbshion oF the) SVerl@ads, fheQldidlphadel wds ad tﬁe ere:rraenerur e of

120- 17Wudeenpr+m§ues;due@uhmsad A gnajuir gleportion mgted f:mmt\mofmoracmw S was

convgr Ced-Ced 72 ‘N'"g ?" Pﬂ"X'F'LR’ uets g arﬂ"ﬁ R"Pf@" °H| gher
S N e e S R
Hv

eI
.%ghtdf Wm&:ﬂbm Q rPSF ah Qitahol/at frgd&raﬁwtﬁm
( , ca-b fitbe r,,aﬁidoerha(\%). an a h| gher al ochol fractron (HA) as

shovrgg i n Thelsbmpdsitiofhof crackeR HOF hpBurs 460 BOF fRsighkerard shawp irhtdble 2. Boi | i ng Fracti on
Anmount cont ent Range 5 LOF TABLE 2 150 g/ hr [err] 0.5 W%
125-Terr] HA . 1010 g/ hr 187-[err] HOF 223 g/ hr
[err] 3 W% [err] The hi ghefcti®#OROl Yeshgbsitiehi ef ly [err], with m nor
amount s of [err] and [err] mixmrl@edghry per(wiBP g of feed ol efr n. By

anal ysis the HOF was showr—to—conprrse—approxrmately: 2 ww% [err] al cohols
85 W% [err] esters, et her?®f®nqg et her - al cohdPs 12 W% [err] acetals 1 W%
“‘Heavi es 20 (5)- HOF cr acki Nioidi@dhydd @) HOF pegduct separated in stage (4)
was introduced in upflow manner and In adm xture with half its weight of
stggaﬁ into a steam cracki HpFresisweor. The rgadtor was packed with an active
al um na catal yst ALCOA H151 and operated at [err] and a pressure of 1.2
atm The flow of HOF/ stea 4 reactor 25 was such as to
correspond to a space vel %ﬁaya@;hyg,,S v/iv/ h@zexpr essed as vol une of HOF per
vol u¥e of 25 catal yst per hour. After cracking, the cracked product was
subjected to flashing at [HOFrgsidueo produce %8 over head stream conpri sing
cracked HOF mixture and warer (stean), and a bortons stream of HOF residue.
~After condensation of the overheads, the water phase was separated fromthe
~crac®ed HIF Weightustio of dicuboldidehydedn cracked BOMinixBeciwas amaj.or proportion of
-oxygenat e@" !!'sabq"e@a'rﬂ!(bﬁcq‘ﬂmlﬂérthasme @F"Ie HO me@mmrn@md theesrackig wi t h

c hoI ( t nd account the
- Some e g‘g comtmﬂ% F)s‘%f@;% 3331:? at II ﬂi’%13 ongmal 23 g/h ng

- al dehydghahin Shol bever. 63 W o biack @ HE d
:-proper 11271059 %ﬂislb Galdeﬁyde this amount corresponds to 57.2wt% of the onglnal 223 g/hr
stream, or 123 13 g/hr increase in the amount of alcohol/aldehyde available to the operator {not counting
the amount of alcohol/aldehyde contained in the HOF residue component). A similar caiculation shows that
the olefin content of the HOF has been increased by 5.3 percentage pomm. being an increase of 11.83 g/hr -
of olefin available to the operator. ' %
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sfal | er’ proportion of an olefin fraction, generally [err] olefins with

‘pfedominantly [err] olefin and a very |low | evel of saturated hydrocarbon,
nd a nmaj or proportion of an al cogﬁ /oa'{glggng_egﬂﬂ xed fraction with carbon

nunbers [err] predomnantly [err]. The conpositions of cracked HOF m xture

and—HOF 1 edPdfesvele sagshown in Tabl e 2. TABLE 2 (racked HCF Corposi t i on

0 o cono A e e S e 0 e

7.0alcohols?a?1 '“E‘é' d %"W| e oot 1o vie) %ﬂq‘_‘ : 0??" 54
g/hr) algohe db&ﬁde yée) (4) é u d oft e recycle blen to yiel 8 Thres §'§£§ ( wg

Wi ght ratio of al cohol:al dehyde in cracked HOF m xture was 3 1:1. On the -
basis of the above it may be cal cul at edTABYEB t he cracked HOF mi xture
produced in the cracking stage represents a B ten .f?il al cohol increase
(joased op the amount of HeE.ARd takdspg 1 N teﬁgcoqungg%e original 2 wt%

dl cohol content of the - } — { is, the
¢riginal 223 g/ hr HOF coh@&i ni ng W04Mr g<bDBwW?R W %§30afigndiol has been
fonverted to 169 g/ hr of .cracked HOF m xture cont gjni 60 127.59 g/ hr
75.5 wt, 3 al coho/ al dehyliI . thi s THRSMAt Corresponﬁgg_lzggggl 2 W % of the
original 223 g/hr streamyopr 123.%g4M hkalwBfr €ase i Baigde anount of

al cohol / al dehyde avai | able—+e—the—eperat-or—(Rot—eouht+hg—the anount of

al cohol | al dehyde contained in the HOF residue conponent). A simlar

val cul at, o, sTRABA Yeldyesthis 1995 ry psioin o chndada shop o ey
5.3 per cent' S6&TISAN"e rey . 30 improvemept el dhout, 2% qn W overgll prosess,

r-of olefin avail able
to the operator. 65 6 EP O 183 545 Bkarh$ie 2Recycl e stage The cracked HOF
i xture of (st agérofompyiatias stagecycl ed t o hydr ogenati on stage (3) of the process
hy\d-ncor por at Hedrofatmylatiomwas peffortr@d inthasamiespraratusss Example¥ “?E%?

Fgnditiqnp ot)¥6 ‘;Ci:;‘,?
flecobal tBd ¥RADYE P“"c?Bla?r?é 191 ?P%@f '3&2%‘."’" 4 "é%ﬁ%@ﬁ:{iﬂgl fins
oo s, ERLAR B wg::ar?? iyl S o0 dim el TS Bl
$hown 5 i myd@§érfand carbéirhénoRidé\inCOrdd of 1.18:1B0i | 1 ng 10

Fracti on  AnStagds (2) and (3hwen berformed dRamEempleFwith the hydrogé@@edprdduct-of stge{BIeing
130-[ er r3f Haparated in stage) (4)]ky digtiiation into the three fractionq_gehc[vg\—ip Ta The HOF was s%%edga}shr
<3 Wt % the fraction boiling at08°C1aRd BRWP-y a5 thus 100.1 g per 100 g of ol efin
eed, conpared with 90.58 g for the proggsga t hout 20 HOF cracking and
ecycl e, an inprovenent of about 12% on the overall process. Exanple 2 (1)
Hydr of or¥tyl ati on stage Hydrof ornyl ati on wadicpealf or nBailingn t he same appar at us
s Exanpl e 1 under condi ti dfestiesf ~ 14meunt 300 coment ot m RAAGPSUSi ng cobal t

catal yst at 0.15 w % baseqq,gn the f1€‘€9§" Igbh g, thexfgee in this case was
ranche

1.5 1/hr (1095 g/ hr) of a conmercia octene feed containing in
additiometo [err] ol efin, wbout 1%owdgMrerr] ol ef i n3sera®6°’8bout 10% of [err]
al efins. The syn gas was enployed at a rate to 750 standard liters/hr, and
dont ai ned hydrogen and carf®n monoRIAM F33Mkati o of 12°¢8: 1. Stages (2) and
(13) were performed as in [ T WL € hydr ogenat ed product of stage
(13) being 30 Thiepiakiat Kigher BlcaHob@ereépdndsty anl aribunk bfca2i5@Ibet TIDQ of Fead bigfiree

firact i ons as SnenlysistheTHOR wasshoviftte hei@Rhecompositionct ed as the fraction boil i ng
at [err] and apov T‘g%%’hg'ﬁe% _

Al cohol Bgh §;£ b nt ent Ranges LOF

J500/ hr err] %%gumc::aci"ag i k) HA

1013 g/ hr 1% Heavies 184-[err] HOF 219 g/hr [err] 3wt%

[lerr] 45 5 'I;_‘hiFsé%li‘iel d of higher alcohol corresponds to an anmount of 92.5
9 per 100 g_ bf‘l’h(i ﬁ: frm gtfaéen(n) v@é s&ﬂ&@é%& §atgl\n|% 51!391: céé@&ng%pQMctglopa%x @vit‘r IRECOA H
CPNMPOSI t 450N4g1, at 310°C, a pressure of 1.1 atm and a space velocity of HOF equal to 0.47 v/iv/hr. The amount of steam

l used was 256% of the weight of HOF. Two cracked product streams were obtained, as in Table 5, following
flash at 196°C and removal of water, the cracked HOF mixture being the flash vapour phase and the HOF
residue being the fiash liquid phase.




L
1 vvt%[err] aI cohols 87 wt% [err] ethers esters and ether-al cohols 50 '
11 wt% [err] acetals 1% Heavi es (5), HOF crackl ng The HOF from stage (4) was
subjected to catal ytic steamERP @HB83¢54% Bireactor packed with ALCOA H 55
1514,_at [err], a pressure of 1.1 ﬁé@a nd a space velocity of HOF equal to
0.47 v/v/hr. The anmount of steam s 25% of the wei ght of HOF. Two
.cracked product streans werg,Rbfwdeed, cBspdsitionabl € 5, following flash at
[err] and rermoval of watemixtire@@7sgmsked N%z,)m xture being the flash vapour
phdse and the HOF resi due—beirng—the—Hash—guid phase. 60 65 7 EP 0 183
545 Bl TABLE 5 Cracked Hesfin Conposi ti ol mxture (173 g/hr) (w% olefin

10 al cohol / al dehyde (1) HOF resi due
20.8 HOF residue (46 g I?h%éldghy%gm 592 al cohol / al dehyde
7 POF residue H@%es’i&he (1) Thaze.al cohol : al dehyde weight ratio in

the cracked HOF m xture was 2.8:1 Cal cul ations fromthe above val ues show
that the 219 g/ hr HOF st/msidusitegM®ing 1 wt % (2. 19 g/ hr) al cohol has been
converted to a 173 g/ hr cracked HOF mi xture stream containing 69.2 wt%
(189. 71 g/ hr) of al cohol {@heirltksl@e corresponding to an increase of 117.52
g/ hr of al cohol/al dehyde (53.6 percentage points increase based on the
ori ginal HOF stream. ThidOFoesidyen i ncr ease®on t he sane basis is 17.3 g/ hr,
or 7.9 25 percentage polnts based on the HOF stream The HOF resi due was |
f otnd t q1)C OWP hibdhol:AI@Bhipde)wdight Fatio ¢ rackb€HOE Mg wass2.8: pr edom nantly [err]
mat eri altblcumldnhframftm\atmmwuesrsmthm U@ BOF stedaonchiontgining Itavt% (2.19 g/hr)
WF‘ER!'PHT"& 8?R9I°°'&’HG“&‘P adBg/hyrracked remma'm% 4 VB% (&Y9.70 glr)of acked

m}"{" Sl LR B ke ha’r%&?ir e LRt Gl e

c o} nt a| Nete au Feésrdue Jhs fdi@ﬂ ge corprish neinkBEQ-CA raswuahataf coi@bﬁr]ds, predominantly

al coh6lesLalnitdy @eotth ynihos cﬂemhte inclyding eorhe/ ddeggfmohqjmnettra@e ofvas
carrlelﬂf' T'Ee §E’PP "qg'%'é g %H‘E’“' ntly Ges cr acked
z?fg;c °§f SACHPIRITTENT® PSRN RSP Frrige st age
|n o genatlon and separation stages (3) and (4) described

above(sl Tmueydld”uree fract ions resulting fromstage (4) are shown in Table 6.
TABLE 6 Regycle to the hydrogenation stage was carried out as described in Example 1 by dqﬂygmg@n g/rof Boj | i ng

Fract 9 ""°"°t.on an é&?‘%@%ﬁﬂ%@'ﬂéﬁ'a‘nﬁs@?’ ﬁaﬁ’é§aﬂt§v¢%§$ﬁ3"fi§%‘.’é e o ‘""3353’; %

wanables
[err] % [err] 50 This HA yield foll ow ng HOF cracki ng and

recycl e corresponds to 103.5 g al gebdiEs6 per 100 g olefin feed, conpared with
92.5 g/ 100 g without cracking and recycle, an |rrproverrent of about 12% on
th® process overal|. Exanple,3 The H&e odu EL%ZS g/ hr) produced in
accordance with sta = cted to HOF cracking
~:bn.a manner identicalorw th stegghr( 3o.50hwExanphse—iesexcept that the cracking
t enperature enpl oyed was 378C. After cracking, the total reactor effluent
\qu/condensed and tH'LAwater 1§§§ﬁ'i"at ed trom t H8-#%%ni c phase. The total

3 g/hr) organic ., thaks nseparat%s,;&racked HOF m xture and
HCFresidue was f ng_conposition: 60 288vvt%[err}
ol ef| ns/ paraffins

ntent

This HA yield following HOF cracking and recycle corresponds to 103.5 g alcohol per 100 g olefin feed,
comp:a'red with 92.5 g/100 g without crackmg and recycle, an improvement of about 12% on the process
overa

. Co Example 3

55 The HOF product {223 g/hr) produced in accordance with stages (1)}—{4) of Example 1 was subjected to
HOF cracking in a manner identical with stage (5) of Example 1 except that the cracking temperature
employed was 378°C. After cracking, the total reactor effluent was condensed and the water separated from
the organic phase. The total (223 g/hr) organic phase, that is the unseparated cracked HOF mixture and HOF
residue, was found to have the following composition:

60 : '

28.8 wt% Cy—C,; olefins/paraffins

39.0 wt% Cy—C;, alcohols/aldehydes

31.6 wt% C;3—C,, esters, ethers and ether-alcohols

: 0.4 wt% C,r—C,; acetals

. & 0.2 wt% heavies




3':_;"'-0 w % err] al cohol s/ al dehydes 31.6 wt% [err] esters, ethers and
et:her -al cohol s 0.4 ww% [err] acetals 65 0.2 wt %heaV| es EP 0 183 545
Bl The total ‘or gani ¢ phase was noEPs dp183 545 |Brto cracked HOF m xture and

HGF residue (ie diners and above) an BHEmINESTe sHa HOBGYsIue (ié Bimels@and
hyarogenat 1 e (oA e O e e ernie fape picly
present iny 1. fventin. ¢5iE804 siree Wemporsirata that atitbe upger 4l 1 ﬁﬁg

end of the mga hegmméraﬁym wsaﬂug@lemwef’thsa"e %'g P triay ok Y
to the alsc d:bﬁésbeidhsh sof g?&f@&}fg‘ E%E??ga.dna “tioe
arrount  of dh@rqﬂﬁ%' CP de otore ,,me,s h sﬁ@ﬁﬂi‘eﬁﬁhusﬁbmisehemapcsﬂ)@llt it
t heoret cal] { 'g ) mg almrgmlqrpbﬂse-(wm ‘{OE\P 57 52%
cgnpounds) | W |d b(aﬁkii eﬁrﬂﬁ: aﬂthe‘rh adven g!ﬁlo TGGYWS“"“F wfﬁz ,ﬁ
hgavi er Gorgverdil Geocess @o Hy&@foh&ﬂat@n(wi’ hvdwgynﬁ"mcﬂaé? - (bl b dostain eemoﬁ at

t he crackedalddﬁfdemmhtmmreswen pplegt 9!23;2'; kifig MBS ore/did)
conpri se 578|®2%°eﬂ' ippnati 'ta'n m ‘gfg, m Atd dy/rparoaé&z#dwﬁggmethadmma %es
of recycli ny & W eg%g h@ﬂtﬁéﬁ* \Ivnttpnbe@gse the present mvent;%n';
hiydr of or ny! g béanorne in mamatamhnmhaqw hQ!raecfPRBl"g fo,g'smﬁ: riiling
al cohol / al ﬂe&ndﬂ:e&dméwnmmmwo ¢lefire- fe rg’cf"v Erackiig Sériditio oasto
recycl ed i ofttheralefig content i§ sreferred, l'/"‘ g ﬁrf 1 e Rldrbgenatibnatagei gt h
rati o of abiswprove@gicanolialdghyde my uEﬁf"f e cracki ng “rakes more al cohol
rvallable to the operation (in fact 37. Eb(ampre(nentage gi nts or. 82.
re, al 10w ngdmile blhas Gipagtediit vithaadrasishe lemparatuen ef 25¢Ct PoaneprEs the *a'%&“'ﬁ
uld pl aceoighréic phascettainegdiwan shpwniie c¥BRSiS® of the present invention, 15 the
econoni ¢ |ncent|ve for su ) ara?f%'@”' gue di m nshes as cracking tenperature
eases, and @ C 1‘ oﬁ, fydes O becone nore selective to ol efins.
th such®a m t,,%gc‘ stae.b,;edfeeélmhmyl ation for upgrading of the
| efi n cont ent 711wtfrc _,,;adt,alsbut it is generally nore preferred to adapt
tlhhe cracki ng comovttileedesso as to i nprove al cohol / al dehydé nmake and perdeéF
dvant ageous rec C| e to th rafoll A6 cradddd HOF mixture (monomers) an
b ﬁ'cﬁgﬁq@?&ﬁﬁe auawsmkshog tnaev%m'm%ﬂEP é?'&d of
t

anpl e 43°Exa Lé&

y anal ysi s tﬁsehgbﬁ &atgl‘eh&r)gemtgamh@ iageodsale {es wg.,[vﬁ% 'zfpthe
onprise: l.cdnvelsiin] Erus the)hetfonﬂs"/c a'lﬂ ('“° gro nic phase, and so is
| cohol s/ al dbhyulesb%"@l ? g“ 'lfé?p °" et her al cohol's 7.1 wt%

lerr] acesmiseertsoe gf oayred SOAAMIGHRTAC a| n, e tot aI )organl c phase was not
eparated into cracked HOF m xture (Emmm pemdnHG: resi.dues
bove), but thend RORMrbducEElyy faeformming he byiirg "‘g If 'ﬁoﬂ%‘: atﬁﬁ?ﬁqﬁz rﬁﬁg
llower end of stigesofiE@imnte hiwds furgher BepRda femode PaFEED aﬂt oug ere is good
siel ecti vi t-uy qompeditiaphol /al dehyde there is poor conversion. Thus the
notional "cracked XLitthe' (nononers) constitutes some 97 wt % of the
desirabl e al cofggg A Qsteie/BuERedNd ethedlcahelsr esent s only 39.0 wt % of t he
total organi c pbewes Cartsecetdls 35 seen to be of reduced economic attraction
‘to the opesat or p.9makpivies5 (Conpari son) The HOF produced by performi nlg tsthel
hys¥of or rTyl ati 9 %%hll&ﬂvnﬁﬂdﬂl&ﬂﬁﬂd’oﬂﬁﬂ@ﬁcméﬂ efsst%'li ess stee
Exanpl e 1 wa L zﬂgp aj%‘g Féaagrn?f;cb%g{&amﬂetmubs cramngarqc um ’faHE"edI BB o and
yi el di ng a HE bove bongpobi m,umwmmusuptesmeofd‘% da gﬁ, 3?;,:
[err] est apsapetdomrof1.atmabs Erereguitant mjxture gf ?5""\?’[35 'é‘?‘F acet s 45
W % Heavi es WiewiplDPomeRogii®i ng reactor of Exanple 1 was filled with
d| stillation col UM, gk ng (inert stainless steel balls) to provide
appropriate Surfo%%%aa'ic%ﬁols alehybése HOF cracki ng procedure of Exanple 1 was
per f ormed gn thﬁnah%veetersoetm:;lethswoh@ﬂt wi t hout the presence of the alunina
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