A proceos ha.o baan developed 'ﬁhiokpomita £0 use: mixturee of olerine
: ng o lerge-amount of paraffin for alkylation. The oleﬁ.nn are separated
from “the n-paraffin by contacting the mixture with sulphurio acid ‘of & .concentra=
"'640n 0f:80~80%, .preferably doid containing 86 - 887 nzso The “olefins Porm’ with.
the aulphurio aoid mainly diesters with a' omall amount 'o monoeatera. The
n-paraffin "hydrooar‘bono e:d:raot the d:lesters ‘from-the-aold layer- and ‘the -diestera
are recovered by distillation of ho.: - hydrocarbon- layer after separation from
the adld. - It is beet to contao a 11quid mixture of paraffins and dlefins with
nulplmr:lo aoid. For purpooea of. alkylation ﬂ{e dieeter is then reaotod with lso-
paraffin. iy IR

. The xnixture of olefine and n-parafﬂn hydrooarbonn ‘o be treated oan
also oontain isoparaffins. In this-case the mixture of vapors obtained by dis<
tillation of the hydrooar’bon nixture after acld treatment contedns n-parai'fin
hydrooar‘bons a8 well as”isoparaffins end tho “distillation ‘cen’ "tie~conduoted ‘inguoh-
‘o, way that the neparaffing ere oondenaed as liquid, whereas the 1soparaf£1na leave
the column in the form of vapors; the—isopara.tﬂna ‘oan then be subgequently reaoted
. with the sulphurio ‘aold. d!astera.

In order 'bo obtain diostora the gases oontaining the olet'ina are aone-
taoted with sulphuric acid at low. tomperaturea » preferably ‘not exoeeding 41°F, The
- formtion of diesters is, !‘urthermore, t‘avored by ths use of en-excess: ~of® olefins
" ag compared ‘to sulphurio acid. The molar: ratio of olefins to 11 80 ‘ghould be at
- leaat 211 and it ie advantageous to inoreaae this mole.r ratio to aa high as 6il.

. In the prooeoa deaoribed above tho llquot’isd n-paraﬂ‘:ln hwdrooarbons < o
traot the diesters from the sulphuric ‘acid, the paraffins. having a‘suffiolently "
.-high solvenoy gor the diesteror In'this way "1t 1s. possible. to separate the dieetera
by.continuously adding’ Haquefied feed gases and contacting them oounter~ourront1y

wlth= sulphuric aeid; the dloatars oan‘subsoqnenely be reaoted wit}l“isoparaffin.

The prooosa oan also ba praotioed n that way tha.t the foed stook e

troated with an “instffiolent amount ‘of acid whioh rosults in. foming a ‘golution
\ of :the diesters in & mixturé of liquefied’ n-paraffin hydrocarbons and ‘nonereacted .
-‘~olef1na. This method. of operation will be: ‘useful! when a feed stook 1s- used: vrhioh
_ds. very rich in olefins, In this .oase- a auffio ent amount of aoid may also.be
“uged |and additional quantities. of. paraffinsmay be added:in oase that the amownt of
‘paraffins preaent‘ in the. orig J, ur ohould not b sufr oiont to ex1 aot ihe
aum -of d|1oster‘P fornT ‘ { S L' S ‘[. S \l Lo

Thonq\uot‘iod feed gkoaeo ’ﬂ admntagoloualy ‘oontao\bod m\ aevaml reac»tora,
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) 0id ,wlouving he fu'ot ‘extrace
tion % he: 1ow it with -
»'opont;,‘a,llqu tion oid o ;,ﬂ.t_h’, an aoid whioh has been o tion of
“part o Jrat 4 t&re Pﬁly ent
as au e or. -




g "
- ; hydrog, utylene. - 8 Way
o'btained;whioh ‘oontains’ 63,94 n-tutans, 17.6% n-butyle
=03 hydrooarbons, and 3047 residual” gas};(oz, 60, N2)
J.ine 4 mto unit 6 for the preparatio ~of : !

The~pure~l4q&oﬁad
,,apparntuu. ‘9ege.0 n05zle, whioh is. arrangad An't mr part of; the main extractlon
unit: 73:4n this. unit the bulk. of the n-bu'bylene 18 oomferted 1nt:o dibutylaulpha‘be by
means of nnlphur:lo acld, The unit consists. mainly o;' ) ' presgure~ and aoid~resiato.nt
 packed tower into'which sulphuric aeld contaifilng 80 i;ebo;z H,804, proferably §6 = 88%
" HyS04, 16 .pumpad by ‘means’ of pump 8 and line 95 the ﬁoid used ‘oontains- utin o oer-
tain amount’ of - butylester: Pressure’ and tempere.tura are.regulated in'such'a way
‘that ‘the -hydrooarbons ere-oontascted in 1iquid phase’ ocounter~ciurrently with tho “aul-
phurio acid. In the abaorption tower very good mixing and £ine dispersion of: the
reactadts is obtainsd due to high surface activity, ‘The mixturd.of sulphurde acid,
liquid hydrooarbona and- butylaatera then ‘enters through l:lne 10 4nto the pressure=
and aoid-resistant’ saparn‘bor 11, . The reaotion ‘mixture aaparates here into a‘lawer
1ayer _consisting of sulphurio ‘a0ld and monobutyleater and _an_upper. Jayer. oonaietins

“of ‘a solution of dibutylesters in €4 hydrocarbons, ‘mainly n-butane. ~The uppeir layer
- 48 kopt in the. 1iquid page by nuitable oontrol of temparature and. preuure. ‘The
extraction of the’ dibutyleater from the mixture of liquids by moane of 1iquid. butane
- which had started in the absorber 7 is ‘brought to oompletion in the- separator. . Tha
~upper layer 15 drawn off ‘through 1ine 12 and . introduced: .’mto the evaporator 13 in
- whioh the -n-butans which contains residual butylons is aeparated £rom tho neutral ~
‘ester.. The gza onters.at:elevated or atmospheric pressure’through the lino 14 1ntoh
anafter-oxtraotion -unit for the reroval of residual n~butylenss this extraotion - -
‘unit oongists” preferably of two_absdrbers in deries. The gas enters first the
absorber 16 into which 86 - 88% sulphurie acid is introduced by pump 16 at line 17,
“This aocid also contains a certdin emount of butylester but less than the | aold drawn
off from nbsorption tower 16, ‘Nebutane is now prassed through 1ine 18 into the
-absorbor 19 where it is freed from tho.last traces of h—bntylene, and 1s than x-e-
turned through J.ins 2031:11:0 tha dehydmgemtion unit 8. o _ E

Es rﬁ=*~%?=?:*1‘ba nautral butyluul‘phate w‘hioh ha.a “béb’n freed from‘ni-butane and tro.ces

‘of n-butylene in the. ovapoutor 13 g introduced into the pressure- and aoid. -
. resistant mixing vessel 22 through 1ine” 21, In thie mixing vossel gaseous iso- .

" butans ' is- introduded from the distillation. ‘0olumm 1 Ahrough 1ins 28, Alkylation .
- 48 now odrried out in ‘the udual ‘way. . Tho alhdation product contains about 76 - 86%
- of - hydrooarbons boiling An ths ootano ‘boiling' rengo dopendent’ upon tl;)a veloo’.ty of
‘*feod of the neutral ester. The non~regotad. 1eo?utane 46 regyocled by moans of he
v,bl r 24 d line 26. whereas the kylauon oduot i’ dr or by 11 26°

_ JL i ‘ jmqh don aolid m tb £oim of me mjmx jLeter sE oont\hnuoueky ‘
intr duced! dnto lation stagp becauso thy fo gter ban be con-.
‘sidered’ an‘purifﬂloatiout of tha aoid which forma the mner lqwer 4n geparator ll and
from‘ whidh the n-butans: gxeraots cowntinuomly mo;z su]phnri ’ ao0ld dn: thoﬁform £
the' the

L buty! 3 sulphwrio aodd estor. ‘Ths asphalt-like ‘sludge’ concentrates
" of > 1.4 ecides sludge, mal ‘y of

Yower layer of ssparator 11.apd ‘tlie lowerlayer consigts, be
dn; q,;bu 1 oht u whi h are monoe ten mzd th#reby m'ru ond to| 86 - ‘56}
-sulphur 1o joid, ’ ‘ ‘



L Another part oi‘ the relativalx-dnute -aold 'obtained ‘-:ln aeparator 11 13
‘drawn off. oontinuoualy from the ‘separater .1 ,'_,;.bymona ‘o pump a'r;m ~11ne- 88.‘_

aoid ‘oo’ be maintaimd at any dea!rad lovel, ' order ’to utilige. the' buﬁ ene'. in
~the-aold-drawm- off,-1t:0an-be- polymriaed by Heating’ ‘the- -acddj-the. polymer .00 bo -
hydrogenated by means ‘of the' hydrogen mads’ during dehydrogenaﬁon. The . butylene ‘
oan -algo-be hydrolyzed to tutyl. alcoho],’: ~The' impwre aold obtained in: this way oea
be regenorated by heating. provided ita: carbon content ‘doos 'not exceed - ‘6%, by
woights "In thia way 90 ~ 95% aulphurio aoid ‘46 obtainsd besides carbon monoxido,
sulphur dioxide, eoke; water and" oqrbgn dioxide. ‘The- regenerated aold is ‘pasaged
intothe mixor S6 by means of.line 34 end ‘from the mixer it is introduced into -
mlybewer 19, together ‘with tho aold -coming’ from lines 31 and 88, When the oarbon
- oontent of the aold exceeds about 6% by welght, the acid is. completely used for the
~oxydation-of tha carbonaceous matter whon ™ the” aold-ie" heatedo v (In-this- oaae only
waste gas 1s obtained besides acid aoke- and tha ut:her gaaeous oomponants mtioned

aboves.no - purﬁ'ied aoid oan be made.) K ;

The prooese 15 advantageoua insofar that side reactions, espeoiauy poly-
morigzation, are avolded toa large extent and & oomplete aulphm'io ao0ld oycle is
obtainod, In this. way it is possible -to minindze aoid loaaaa 180 that only a small
amount of frosh acid has to be introduood into the prooees. T R R

-
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.1. Prooeoa for. the mnufaoture of valuable- motor fuel’ by reacti.on of lom~ )
molecular woight olefins with low.molocular welght . 4soparaffin, - olnraoteriaed '
by. extracting the low-moleouiar welight olefins from the mixture by means of
sulphuric aoid of 80°= 907 conoentration, preferably 86 ~. 887 concentration.
-Extraction-is -controlled-1n-guch-a:-way-that, -besides:monoesters;-mainly- di-_,
estora of the sulphurio acid are formod and 'the. ‘neparaffin hydrooarbom An-
liquid phase dxtraoct the diestere from'tho aoid. The diesters are. aeparatad~~
from the. Mrocarbone by distillation. Tho dieetore are lubaequsntly reaobed
| with fsoparateids. . el L T |

zo Procass ao ording to clai.m 1 oharaotorized by 'bhs aztraotion of" tho oleﬁ.m 1n
" | soveral. ree}otora in ueriee thoh a; rm d with aoid rl‘ hmreasin‘; o?p ntra-

tion.} P S ;
8@ ProoJLss ao:‘}ordiug‘ to c:l‘L:im l‘land 2‘| ohuaJLtorind by m‘ %hexapont exJLraotmkn
. aold with highly concenbrated alkylation'soid add/or with acld regemerated by -
heatﬂ[ng. ‘T ‘mixture obtained in this wy is used. again for\ extganption.‘ o
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