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nol es The nechanics of the im&uchm;@e pro- 70 of water. The cations
may be any on%of a _cedure are we known to_those skil]ed in the nunber

of cations. csorbedt Type art_and nked not be¥di scussed in
~detail. Prefercgloitbecyd,ar sieves are type X zeol - The desor bents which
are used in the ite and type Y zeolite. process of this

i nvéati on contM¢tprdipthpipspzegp- 15 ddsor bents contenpl ated herein incl ude
not tionally ¢aQ6kdGibetdkde" ™ DEB and o-DEB, 75 only the sodi um fornof the
type X or Y but and™wth small quantities of the butyl -ben- al so

crystal |l i ne nifamrdictliytbenroteai ned fr@mbsuch zele®. 1t is1pOeferable to use a
desorbent a ze%:g@;ee b% partial or %rrpl ete repl acenent which contains
essentially p- de- of the sSodiumcations wth other cations.

sor bi ng conporedihy@bnabliala@esor bent. The con- 20 . The %0ati ons which nay be
placed upon centration of p-DEB, when used as the sole 80 crystalline

al umi nosi | i cat®- %% bents include DEB pres®h? in the desorbent, may vary
fromcations selected fromthe Ggyps |A |hd.eand a foow percentup to 100
LV% (1i qui d velurwe—tB—etal-s—Fre—specifi-c—cat+onrs—wi-eh—shew a percent)

of the desorbent preferably frompreferred selectivity for para-xylene with
re- 10 to GBe éqQ\ipmend GrasBEEiopteting thalali-e LHSY) BSorb&p @64 ist thenEBsumert htule | it hi um
sodi um rﬁgtbasmdmwdw@@er@\ﬁ# alvm&rrb-m L HEV DE®' contiped wpgibdll of Shes fegrdn {Jubr di um
cesi umg berm%tgﬁ "eﬁ’e%% aF‘WB?Csn‘BﬂYe e e pirom oy n 2

nesi um  Cel G904 kD (Bkek l&eum- st 'I‘ﬁ?e@rsepaﬂbelfégd?dmfe%ém ahd seapul d

typi cal’l ymﬁandbﬂieﬂ tublk OTlie amgaﬂa&ema&a&mmmﬁaﬂ uu?m&smdmeso LV%

m DEB, 7L xmsely(:o hF t4r¢/e sep- LV%
p- DEB jz&%f %I et %lj ﬂff ¥ p-X and
EB L A)a ,_uemvsa o i@ mva@,par ated. The
fol |l ow nm@m\mmm rkre:auztenhpwﬁoim aughgsfeedpaork A,rmﬂdrd:e ebminated bmt | on of

_cat e e pelce  using rf’é’seliiﬁ th
(r:):r :ars)?ign oo o ngm%%elpé%? in: m&% S B SESR Y g%ande

cycl o-para con &wmt aoot Fead ktl?&a(l}l(’e' ¥4 HsAbutd B SSi UM
. tional themialk bb- il jboutlyi nﬁc QEB'ﬁsome:SEvlusaﬂrdr ﬁagmmabm rubi di um end
eligyid) bari um

bari um (r:% o ¥ in 03N

copper @ ‘ﬁg%’n?ﬁ é’%@q‘%&&r %&“”%%Lurgﬁ%sfmpémﬁfﬁiigﬁw&mcqw St of the
si |l ver, zsorbentaPekoidbiric \flow , is atopiped G atie andimylGioase had ho aidwght oo benbickhched chain
par af f i nsfeq;qlamqq@ forj g f¢n-minute interval at 1 affects towards the selectivity or flow mfeym 4 to 20
carbon atons per nol ecul e Cations which sow a- preferred selectrvrty and
preferably 4 to 10 carbon atons per 40 of p-X to m X include potassium
barium _ nol ecule. Cyclo-paraffins used can include .100 sodium silver,

al one or in conbination, along cyclo-hexane, cycl o-pentanes, and branched
with certain cation pairs ineluding potassium derivatives thereof. _
Addi ti onal carbo-cyclic and barium potassium and beryllrun1 potas- ring
conpounds i ncludi ng decalin and decalin sium and nagnesi um potassi um and
rubi dium derivatives containing branched chains nmay be 45 potassium and

cesium barium and rubidium used and are preferred dil uents. 105
cesi um and barium and copper and potas- sium
EXAMPLE |I. In general m X and o-X behave simlarly - In this exanple

~non-equi libriumadsorption indicating that a sieve selective for p-X with
conditions were used during adsorption using 50 respect to mX would be as
‘selective for p-X a desorbent which contained p-DEB. In sone



with respect to o-X. Therefore, for a p-X and instances the desorbent was
p-DEB diluted 110 o-X m xture, the above cation and cation in

decahydr onapht hal ene or in_iso-octane. In pairs, disclosed for p-Xto mX

selectivity other instances a desorbent was used which coul d be used.

contai ned p-DEB along with other DEB iso- 55 - If EB is present either
wth mX or o-X, ners and butyl benzene. Table | bel ow shows the sieve :
should be able to separate p-X from the various desorbent conpositions

used in 115 £B, mX, and o-X If a sifgigsgation is used this exanpke. in ,
the zeolite , i i —5-

1, 353, 050 TABLE II 5 TABLE | Desorbent Anal ysis
Desor bent Type o B F Conponents,
LV% Met a- di et hyl benzene 60. He‘é}s[t%_ﬁ&fl%slshyl benzene 7.4

Par a- di et hyl benzene feed Stock 25. 6 A 10.0 B .0

But yl benzenes : : ' -

90.0 | so-octane Component, LVY - 90.0 100.0 100, 0
100. 0 The equi pnent i‘@as?# I,ié§eed for testingslghe ad- LgipV. Desorbgnt flow i g -
then resuned at 1 sorbent and various desorbents was an adsorE- LHSV and

continued until all Méaxyieef eed ent chanbér contai i-dg approxbwately 70 cc
[err] aromatics hav&_ﬂ%gep eel uted from l;srbe 25 5 ~adsorbept, in a 1.8 m
(six-foot) |ong col um Tfum. of 0.94 &m (three-erghts inch) outside dia-
Three separate feedsEmgbepzensed. The feedsmeter coppee tube. TH® copper ‘
colum was stocks gﬁnr}?gliflged vari ous quagti ties of jndivi-- maintained at a
t enperature of approx? %€ dual desor ents. The Yhree feed’$ocks are
[err]. Gas chronat ogfapdaine anal ysi s equiges shown in Table Il bel ow. Feed
stock B was 30 10 nent was attached to the effluent lines of the wused to
show i f density diffR¢cahyérensphthddisad t 0 adsorbent chéber to determine its
effluent have advergg, gifmehiadipon the geparation yhen conpggifion. Wth
flow rates and conpositions using feed stock A could be.elimnated by
known, it was possi bMetatligthglbénesneri ne t he sel ec-.. using a dil uefit2 whi ch nore
cl osely resenbl ed ti&ﬂ#oy'd'i Jned in equation 1 above, for, dhe density
of the [err] aromaticC feed 'stocks and 35 15 any two of given conponents.
: t he p- DEB Webwylbemtne The desorbent was run continuogsdy at a
Feed stock C containgd a g'i-stri bution of nomnal ‘1 liquid hoyrly .space
vel ocity DEB i somerSCHPosP8#er [err] materials. (LHSV) or vétfume per hour
of liquid feed . Nor mal  .nonane was useghjon t he chsmomt o- pefoowol une of
adsor bent which a ; - — m ne when
40 20 about 1.17 cc per mnute feed rate of de- the elution of the feed
st ock had begun. Fiizedi§asnb edorbBes erdentd. fAIoWwbd Plast dheapygle ther Ycentiab

nonane had no a¥ver®e Jr zelieefid;cy ity s weuldhbehaye ingp subsprotiglly) imsgnst v &0
T atTects | HNEE RS (RS ) | @g%ﬁwem S

1, 353, 050 The major differences in the zeolites were the _ ats| | hati@L Obosbin® C Koints
Anal ysi s barium and potassium ratios and the zeolite heavier than the feed ‘component

C, aro-
25

10

15

source. Some adsorbents had been synthesized
especially for production of zeolites for xylene
separation and some had been purchased as
commercially available materials, generally -of
the sodium type X configuration.

While this example is limited to barium and
potassium exchanged type X zeolites the same

effects would be noticed where the type Y.

zeolite was utilized with both barium and

potassium based thereon.

All of the above disclosed cations which can

matics and having an aromatic type configur-
ation, except DEB, are in general inferior
desorbents in non-equilibrium adsorptions as
they have either a reduced ability to desorb
or are so tenaciously held upon the zeolite
that it is extremely difficult to remove the
desorbent from the zeolite. The desorbent
thus may degrade the selectivity of the ad-
sorbent during non-equilibrium operation.

Specific analysis of the four adsorbents
used are shown in Table III below:

30

35



Feed St ock A B C Conponent,
LV% Par a- xyl ene 5.0 5.0 5.0
Net-a-sy-ene 50 50 50

Ot ho- xyI ene 5.0 5.0 5.0

Et hyl benzene 5.0 5.0 5.0

Nor ntil - Nonane “ 5.0 5.0 5.0 | so-octane
67.5 Decahydronapht hal ene _ 67.5 Para-di et hyl benzene
7.5 7 7.5 ~19.2 MB5%0sdi et hyl benzene 7
45. 2 Ot ho-dr et hyT benzene 5.6
| so- but yl - benzene TABLE I 2.2 '
Sec- butyl - benzene ' Adsorbents . 2.8 100.0

100.0 ' 100. 0 Four di ffer ent ~adsorbents were used. Al be placed

upon the type XAdprbeptzeol ites weke type XI zeolitd¥ and cont'ai ned both
woul dbehavei n aC&ﬁiB én q%}gl v srmlar manner 20 barium _and pot assi um
cations as the ex- t barium and pot assi um exchange zeolites 5
change&«catl onsKgo esent upon thé.&eolite.o. 9t ested hérein. Th& ngj or
differences in %ag)e zeolites wer%ei 1tsh deso gnt s h%/l ng boiling
poi nts barium a potassiumratTo nd t e zeol it heavi ef than the feed
conponent [err]Naoo- source. Somgy adsorbends had been synt hesi zed matics
and having an aromatic type configur- 25 especia for productl on of
zeolites for xyfkPe ation, exc¥t DEB, #¢ in geﬁ%Xa i nf &ior 10
separation and gere had been pufpchased agy.zdesorbesnts i n naezequilibrium
adsor ptions as—eeme-pepaJ—l—)La¥a44—abLe—nm-eHﬁa-Ls—geﬂe¥-&Fky—e#-—Phey have
ei ther a reduced_ abil |t to desorb t he SOdI %mféfinfl ur.ati on.

or are sotenac?@% %@éﬁéﬁ% ggﬁ islimted
to barium and |s e ditticu renove 30 potassium

exchanged typ zeolites t ane .desorbent from,the ze I have 1€
desor bent 1%5%32? lleaw”é’iaﬁmﬁﬂwmé pi’é‘{ﬁﬁdﬂk e"%mama@aﬁ degr ade
the sel ecti wmgete{ingtsbﬁvead:at zesphmﬁoﬁ wmla Lgradienﬁeahmtfbr abéléah séparatiany Forand

sor bent ~dur A piask- & 8h| ermto mﬂmmsw on. 15
Specific anmi g s‘gk ts 1 %@9’%{@3 5 cations
whi ch can bers 1 to 8 of this

1,353,050 to p—DEB and the C,, aromauc hydrocarbons. Example We7e AsBLandérl honAcieibbrivant s
Adsor bentl0 Relatively low flow traces were used and the |adsorption -conditions. | ']% 3 results of the |20
al

Corrp onent , rlglrﬂf}] Wereng/e l[em diluent and desorb- elght tests are sgow% in le IV beloB 9

1. .7 BaO : 1.1 ' L 27.7 28. 2
267[err] | 0.9 TaBLE 1V 2.0 - 1.7 '

1.3 [err] ' 30.5 Test Data28. 4 28.1 ' 28.9
[err] _ 140.1 . 40. 3 . 39.1 .. 39.7

Adsor bent c B 1
subj ecting a St ‘glhb[e% to inert pufge a? [err ~unt1 | conhstant wei é‘nt was
achi eved. A qaesbleveddl € amgunt of tegfi ng mas dnne @Mt anw f eerv st ock
conmponents may have with feed stock A an sorbent E. Res&xlt masked or
altered the ‘é‘oncentra i on . &f thl‘rgl tes§| ng howea; t hat™ seﬁar ation

woul d gradi nggosbe;,eqw red for a @ ean separgti onp For g D _F
“Test Temperature °C 150 150 150 150 150 150 150 150
Selectivity (B) for:

P/E 1.6 19 21 22 21 22 18 22
P/M 29 44 32 31 33 35 33 46
P/O 25 42 29 30 33 37 33 5.1

From the data shown in Table IV it is desorbents during non-equilibrium operation. 30
clear that improved results, as far as selec- An improvement is seen in the overall selec-
25 tivities are concerned, are seen for p-x with tivities where only p-DEB is used in admix-
respect to EB, m-X, and o-X in all of the ture with decahydronaphthalene, This is un-
tests except for a slight reduction in the p-X  expected as only 10 LV, p-DEB desorbent
to m-X selectivity in Test 4. Tests 1, 3, 5 and is used (Tests 2, 4, 6 and 8) compared to 35
7 show that mixed DEB’s can be used as inferior results obtained with a desorbent



5 take place, although inferior to operation these reasons these tests

are not reported. 15 using a desorbent of p-DEB and decalin. In- Ei ght
other tests were run using different ferior operation is thought to be due

to dif- fed stocks and desorbents. Al of the data ference in densities of
| Sso-octane as conpared generated for tests nunbers 1.t0 -8 of this to p-DEB
and the [err] aromatic hydrocarbons. Exanple were done under * .
non-equi | ibri um 10 Relatively low fl ow traces were used and the '
adsorption donditions. The results of1.3%8450 20 denS| ty difference betfeen -

di l uent and %@ a 1IN ohuBSE Sy nhown, 4 & ¥ Rl LARBLE |V Test

Data Test Nump8l 256 Lvé/egDEBEémxﬁD %' 10° and78a (100 %S? 6

7 8 Adsnmbens, SUsd ). ~ |Two diffeteht adsorbedtsl were used |ih 1]

|V were seen for the @sorbents tgs Example (to e benefits f 50 B

C B %e er barium to potasstn ratios, ing p-DEB thout othcr 1somers. E

orbents 1 and " f - I%:'st adsorb was 1dennc to adsorb

D F Testrt §enp@ipaiedil @at[ @ Ishme Jgoddral  descriel) in Tabld Exaliple 1 The150

150 150 resulw %ﬂd Behaticd| withtadsofbB)ts Wae : s&b@ adsorbent used was labelled adsorber 0 1.9°

2.1 % bo h 4¢ ecé)nt;mof ﬂi;i&auons dgscribed alﬁgof\lypnt had beenlheated tar?t’ 500;155 _
a ve eC as a mert al cons wer

4.4 g componen desorbegesgould ﬁdﬁe&n aclmeﬁ?{lﬂdsorbent analysis

2.5 4 2 necessaﬁ]y ive the samP) results. . is3shéwn in Table3V belowd. 1 From t he data -

shown in Table IV it desorbents dur| ng non-equil i br| um operation. 30

cl ear that %g Igt:é;“)‘er@rmgg sel ec- An inpravgment is seen in

t he overalik ;& oved M,gbfeﬁmggelemncerned are seen or p-x with

tivities Wneme ciir;i- - dpff Rietadin us@phrdédntoadm X - respddsbrbm Addysism X, and @& X in
all of the rhen W’@e@%?drona al ene. Thi s—Tsurmr—tests except for a
sl i ght reducgdn g”]ﬁ Was@ﬁﬁ&‘,gg@ as onIy lsgsol-b\é/}ﬂ p- DEBydesor bent to
m X sel ect20 Vpérytus |aon£ Qﬁ donnedted 5 (Tests—2, 4, 6 and 8)
conpared to &%cl?an@h@mf almtt44mc>veldm{)E@s can be lﬁb@pbnas, m%ferzl or resul ts

obt ai ned with % @%:?P‘}Sgﬁt‘mc wcappﬂamw\gz

1, 353, 050 :grll)nr:}c{tl;?lammsmalldlameter piping together %%)nt ai ni ng @7 | ar ger ¢
absol ut e @5l anith tugiliady Ifnes leadingltd 2 QUthrg WRIFENT S - wereAczomduct ed at9.mbout DEB

25.6 LV%  DEBht palyei bedcin souﬂm%::hnd 7.8 afifl: (100 psi#)0 (Tests 1, 3,

5 and 7). °°m’°° o ekt ferent adsorbents were used in Best

results wer eclﬁﬁBst £ xckchi uaxissef hi STEXREPk&klRed tok UBLER B {Re
benefits @f Bgpasipuliting itwgro tarvalve,lmdmm tHzamqdd aemainetn abowt 32065 LVYISERg 7p DEB

Wi t hout 6t he WY%W@?“EC df‘l’l’?e#u&% di? tﬁ{h} , 334V m-X, and about

first adsorbg;gmﬂ,mgrs ﬁ%ﬁ&f@ﬁm I Ti gehgl £d mat t he

same gener al duceteSiar whigkl thé) aBsvbbet | rirhaine®' d&&@aﬁﬁfd&o Iraasﬁ%iﬁx il d be

noti ced wi3f hstad’sw byebile sﬁu!,dewes fleveing thdovgldl s dr whill ttheyotieed e@b wasor bent

used which ¢ ";;E NE f&scrl b “t‘é‘z L‘Vtﬁ?%éﬁhﬁ‘é‘n? Fhery Bedh
¥a‘ﬁ be!

heated to [egh 1e el B, 0 ﬁ@%ﬁa@nﬂ%%&eﬂé diffbrBne@N 1 Nert
at nosphere uBtoughmpmstaB,nt‘TMeSQEﬁanmbiem aleffiarmc&alaimaﬁﬁéuoﬂ uﬁhed%ﬁlﬁ b@nt woul d :

had been éeh dff‘§ ot Eﬁﬁ& |d\1ﬂéedt

ot R R PR B o e A ‘%ﬁ&

three tests @Bdnfical Hikide@s and Puerto Rican Insti- ‘ : : @n maméq

results of usgkngfaClesal bEngpedrs, 0fanp-JkeB a;ﬁdwdﬁeaiusmsuemrﬁnwsedtotm:slaout

Adsor bent 4n sRico. May 17, mw@om&@r b ket PiRisg #itheeWvERBIss. The testing
apparatus was ‘a pilot plant sinulated noving bed operation. The ap-

Adsor bent V 20 paratus consisted of 24 serially connected sieve .
chanbers of about 44 cc vol une each. Conponent, w. %




Tot al
3.2 approximately 1,056 cc.

25.6 connected with snall dianeter

chanber vol une of the apparatus was
The chanbers were
pi pi ng together

[err]
BaO
[err]

0.7
[err]
[err] ;

out put
mani pu

I9nes

EB, tai:ni ng given pressure dropsTHﬂﬂﬁHme/rates

m X, and about .

o- X. the chanberquna counter - curre@t
desorbents. The first. was duced in
desorbent D descAREMati n Table | &

Exanpl

fl ow was pro-
whi ch _ t he adsor bent
dl35

65 25 wth auxiliary lines leading to a rotary val ve.
29.2 The valve had inlet and outlet ports which
41.0 connected certain of the auxiliary lines which
flowed into the tonduits connecting the chanbers to externa
The feed stock usgssdsor al

i nput or

tests in this 30 By

32.6 LV%

14.3 LV% p-X, 35.5 LV%
70 through the .various streams in and out of 17.6 LV%
11 There were two
remai ned

statYonary while fluid was

flow ng through glowiis€ the.other desorbent (labeled G was the chanbers.

about .32 LV%
of this ex-

tests were run t
P_

p- DEB-diluted i n about

68 75 To better

understand the fl ow
L\VoFeeddmadeibm..  anpl e, 53 ef er ence®can be Mdde to D. B.
hgw t he dlfferqgt Brougﬁbon ,
efficiencies and extracti.on purities which re-

Thr ee

"The Separation of
Xyl ene from

[err]

Hydr ocar bon ‘M Xt Dessbedryin sul ted i38the use589f a dil eazed p- DEB de- .the Parex
"Efficiengy" is defined as

Pr ocess,
(100% %

presen at the Third or bent
80 J0|kﬁghﬂﬁu Meet i ng, gAnerlcan % nstitut

of

of p-Xin the

feed | ost througnm&hemﬁaffinate) 76hem cal 7Engi neer ss7and Puert o: Ri can

| nsti -

.The tests results are shown in Table IV tute

i

It is thought that the difference in the
adsorbent of tests 9, 10 and 11 is minor. In
the test 9 the pilot plant unit was operated

5 for high recovery of p-X, ie, 949, efficiency.
This relatively high efficiency, reduced the
purity-of the extract p-X to about 73.4 LVY,.

In test 10 the pilot plant unit was operated

to produce a relatively pure extract p-X

10 98 LVY, p-X) though the efficiency dropped

to 82%,. Both tests 9 and 10 used mixed DEB
desorbent. Tests 9 and 10 indicate that it
was not possible to obtain both high efficiency
and high p-X purity with mixed DEB de-
sorbents. The mixed DEB desorbents work
but the m-DEB o-DEB and other C,, aro-
matics present seem to degrade the adsorbent.

The results of test 11 indicate that essen-
tially 1009/, extraction efficiency was possible

of Chem ca

Engi neers, San Xeffipte ool o, The¥® | ush st¥@amis udd to flush out 45
Puerto Ri co. NhyEéﬁmtthrough Nhy 20, the piping as the valve turns. 1970.
9 —_— 1, 353, 050 TABLE VI Test
9 - 10 G LV% 11 Adsad®dent ey |1
\% FIOM/Rates Fee ckbyp 53 49 51 Flush
in %EH%MT& igﬁ . 19 39 Desorbent in
558 : 588B - 237 Fh&gh out 0.9 0.2 6 6
28 Extract out . . 715 : 57 Raffinate out
549 578X . 242 Blttact. [e.r9};3° Lvo, 904 10.5
7.9 Distributionmly%EB - 2.4 0.4 18.70.2 0.9
0.2 p-X - 73.4 98.0 99.4 m X
2.4 0.87X 0.2 o-%> 0.6 0.2 5.5
0.6 0.2 pEaftd nate [err] LV% . 5.8 7.3
16.6 Di strlbutlonT—4A£% : _ -35.0. . 37.6
38. 4 LvY% 5.8 7.3 16.6

Distribution, LVY,

EB 35.0 37.6 38.4

p—X 1.4 3.0 tr

m—X 39.5 38.4 38.1

o—X 24.1 20.9 23.5

Efficiency, % 94 82 100

Desorbent type D D G

15



p- X 1.4 3.0 tr mX

39.5 38.4 38.1 o-X 24.1
20.9 23.5 Efficiency, % _ 94 82 100
Desor bent type D - D G It is thought that

the difference in the to 82% Both tests 9 and 10 used, nmxed .DEB adsor bent

of tests 9, 10 and 11 is minor. In desorbent. Tests 9 and 10 indicate that.

it the test 9 the pilot plant unit was operated was not possible to obtain-
both high efftociency 5 for high recougsoofr p-X, i.e., 94% ef fi ci enmy.

and high p-Xpurity Wt @ xeq. n| S rel atl VeTy TTCI eéncy

redvced the' ABSBEE BIRE GRS TaU A B A,
extract p-X t QniddODEB Z&orﬂmLV% but” the m {dnigri phradl O- |
test 10 the _pil @he p#taldtdewrhent anarginedlpddr BY ¥d dlnh\lllbecz;nqar esent seem to degr ade

t he adsor bent .P-P: ‘@“’Ftv R\ C%s °f ts of
test 11 indi ca'j?lgu j?";%%y aéesg;er %ﬁﬂ%ﬁj’@ éngncy I ogped

tially 100% ex rt‘ﬁtﬁghts(;lﬂatetﬁi Isﬁzilelﬁdi'Ci)ésuﬂ:tlaS)f rtt}lﬁ:SSI ll?!rﬁmgguaeﬁ process t(::fe@lClzum 1 or 2 _

1, 353, 050 operations shown in test 11 are not due to the wheremn esprbent oy fepngins X .41

pr (15 of o8 ARyieatle A0k R e Ao 1 B s

i ndi cat es thatremﬁﬁgpadk&esamebm [ mIBER add OM4S SnfroRd SRERERE Clihes ARGV EsTENT
which 35 m XdﬂitymeldeAdﬁiﬁ'mﬂtv, a lower desorbent the saturated hydroc |asmtafﬁu.3| ng a

desor bent cgn a%m T ltfb%ltmfe.ﬁtsc?es béﬁt’ lﬁ/%‘efem o
di et hyl benzene ﬁm&d hﬁ&ag‘gs&q}be 233‘&@ _
| Mproved Procemd sl nokdbdTbonstdok ek Rimiting QA aw&onﬁphDEml n

t he desorbent sc@ntoalthcsanfaq:hedmlam@ to 60 Ilquthdlexadm xture vvlth the ot her DEB

i somers. It vo r a- di et hyl bepzZgdgproved process of % ht that
the superi ogo r egi ?‘f& se;,l.fsémgl SBLGuR BLAEEER gl fj&s. "
operations showm i taﬁtof afdfnRtic itirochiddnd Obdnie@e. Wher ei n the desorbent 55

material cont aisng & glignungxpopxgqﬂe #dml:ll’eeiase 8 rfAn|_ ymproved [$kB2 rfrna SH@%?%% _
nt D,

di et hyl benzeneff

' 5 i
but rat her zﬁfdﬁ“ﬁ'ﬁ% Hecﬁs%’fenggch%ér IR BGrocess 4.

| npr oved procesmwlﬁydﬁbaﬁom and \ﬂmeabﬁlsﬂecmﬂeiij bu:tcgrthbgmzamef c iltio®nal | y, a6o :
| ower desor beradsorhitgepagarylene upder fbn i s ARSI, '%.V(\‘},‘f ate was
used in test %E anashbpved pr cesﬁmg @ma’ *wherein 15
and 10 w t h30 nelkaivas atdsed tc.$ a.romancs, (i) con- t he gsatus ahgdria}mh,ocar bon is a
cycl opar af fi n. taag «ad)@daerbﬁxanﬂll e desgrbat jabd ust r at i vbonded WCIV @E. | npr oved

,sfaé

process of C a‘ih?FF g‘%ﬂ‘%‘? | Pardispectromypaid o be coﬁ%{;ﬁ?’r sAﬂe?tFn ting the

t he saturated "hyér Ocarbon 1 e 3e8’aﬁm3‘? c§naph- 50 cope ‘ﬁ’e At ached

cl ai ms. Printed fol Bl-SRGsty sta om} 3 B Pretll L lsps hgph 18 1 VHAT
WE CLAIM I|S:- Published by the Patent Officsd @5 6o Mlﬂioﬁlﬂﬁxldﬁﬂsbﬁn&ml Wag}tA yAslftomOf t he

di et hyl - 20 1. In a process forhigesseisatey prebiitda- xyl ene  benzene in the
desorbent is para-diethyl- froma mxture of [err] aromati.c hydrocarbons
benzene. . 55 using a crystalline

al um nosi |l i cat e adsorbent 8. Aninproved [err] aromatic separation
containi.ng a selected cation or cations, which process according to claim
1 and substantially process conprises the steps of: (i) contacting as

her ei nbef ore described. 25 said adsorbent with said m xture of [err] aro-
9. Para-xyl ene when separated by a process mati c hydrocarbons and thereby

selectively according to any of clainms 1 to 8. 60 adsor bi ng

par a- xyl ene under non-equilibrium conditions while sinultaneously renoving
from J. Y. & G W JOHNS O\, the adsorbent a raffinate which conprises
| ess Furni val House, 30 selectively adsorbed [err] aromatics;
(ii) con- 14- 18 Hi'gh Hol born, tacting said adsorbent with a

desorbent and _ _ London _V\Clv 6DE

., "



t hereby displacing said para-xylene fromsaid Chartered Patent
Agents, adsorbent while sinultaneously renoving an |, Agents for the
Applicants Printed for Her Mpjesty's Stationery Ofice by "t he Couri er
Press, Leam ngton Spa, 1974. Published by the Patent O fice,x 25 Sout harrpton

Bui | di ngs, jpondon, WC2A 1AY, from whigé gsepi es may be obt ai ned. poo
1, 353, 050—= —O—-wW-th—at—extract—p—%

purity of 9 Wﬁ%?ﬂ%d%@bmﬂ demfreaf- | Rapgex

i ndi cat es t&ﬁ%%‘gﬁgﬁrﬁ Br Spger ¢ e 0P E

which 35 mix 110 8SRHAE Bdntained 32 LV, dxethylbenzene *conpr 1 ses- Gsi ng a

desor bent 5ccmD§Brwlni tipadesorbeiithaef t&eStandlodesmr Iaméved: protesd ded:laiirQ 1| WwBdrein

diethylb @WPe“té@fa' E')“ﬁ"hq“}l‘:l
oty erz e ﬁfﬂﬁ’tr%t%%égm P e

the desor bendpe@at Gl i @M1 4@ tbOd® thm tseecmttrm Rind'lp ! )

i soners. 1% Sémlmmseperle‘ggtp- EBand bk nﬂ}ng“:{ﬁm in admixture wti@tasmtr#mhght

t hat the sup P ess of ai;m

oper at fons. SEASRES :.f,t% alampDﬁ%:ﬁE R ekt

mat eri al conﬂcﬂn ﬁ&\mru&d tntem:sease Imprdyh@/(pmpzs :

di et hyl befz J0rpi a, sat uraﬁl@aq dwrgga P rbent D,
but rather ﬁ mﬂi& ggsetgeé ,’@“’V eren

| npr oved progeqﬁsof ere| ne hadisgk benzene. i ana ?ap a Iovver

desorbent the saturat ed h drocar bon is a marxafrévlednprokéss)mmatefvlamwsed in

test 11 thkan iWH’P’Bs‘YE QAL roved..pro W‘%?femég(; and 10
with inpr gd\:}efjcxﬁ %%hﬂ( oces;sf fg; :gamauc hydrocarg ({een ﬁg;ar%%x& af b%ﬁaﬂlg' E

cycl opar af f i ising T4 @ryethlinee atimniadific 26 a&b@eﬂrl | ust mtm&vanlcy aromafic stpaﬁﬁ@xved
process of Confining3 spltededationaprcations whish  tpyockse a@gﬂsg@teql@d laagdlsubm:tuplhg t he
(he satur g S TUEPERONTS SRR RRa M S A Ll e

cla matic hydrocar omiﬂécg cf s 1ep\HAT
V\E CLAI M | Sadsorbing para-xylene under non—ethbnﬁ:ﬁ 6 wherei n subst ant ially all of the
di et hyl - 20 °°ndl 0"31“’ Wmsé%gr ating Jpéfr é @HNEQNzene in the

desor bent 4 s gt ate ‘c’ﬁpm re of [euj_ 1ydr ocar bons
benzene. tactxng ,ald adsorbent with a desorbent and umoa@nawctw%a I'ine

al um nosi | i cdtrebyadispbrcibge sdid para-@lmArﬁromrspdoved [erﬂh}n@dol’mlt @gewpar at i on
cont ai ni ng a2dsubsat (bl smpltgerudy removing 8, whi chAsPtsderde ARBIHIYI ng to claim

1 and substantially process Conpt ses—the—step 1) cont actl ng as
e a1 nbef or & deckPH K Re RS e by on e Loy Aokt % o ] o-

9. Para-xyl ene when separat ed bywiachpspecesysemadie¢ hydr ocar bons and t her eby

selectively according to any of clains 1 to 8. 60 adsor bi ng

par a--xyl ene under non-equilibriumconditions while sinultaneously renoving
from J. Y. & G W JOHNSON, the adsorbent a raffinate which conprises
| ess Fur ni val House, 30 selectively adsorbed [err] aromatics;
(ii) con-. 14- 18 Hi gh Hol born, tactln sald adsorbent wth a

desor bent and London. mmﬁﬂl di spl aci ng said

par a- xyl ene from said ent s, adsorbent while

si mul t aneousl y renovi ng an * Agents or the Appl icants. Printed for
Her Maj estys Stationery Ofice by the Courier. Press, Leam ngton Spa, 1974.

Publ i shed by the Patent O fice, 25 Sout hanpton Buil di ngs, London, WC2A 1AY,
from which copies may be obtained.




