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(57) Séng ché d& xuit quy trinh dime hoa céc olefin va/hodc cac isoolefin va hé théng dime
héa chon loc céc olefin va/hodc céc isoolefin, nhu isobuten hozc isopentan, hodc hdn hop cia
ching, quy trinh nay c6 thé dwoc thyc hién trong hé théng bao gdm mét loat binh phan tmg
tng cb dinh va binh phan tmg chung cit xuc tac. Hé théng c6 thé van chuyén cac dong thai cia
binh phan tmg tang c¢b dinh, ma khong tach thanh phin, dén binh phan tGng tiép sau. Da thiy
ring mixc d6 chon loc cao d6i véi dime c6 thé dat duoc mic du tach trung gian san phim mong
mudn ra khoi cac thanh phan khong phan tng giita cic binh phan ung khong duoc thuc hién.
Ngoai ra, sang ché theo cac phwong an ctia né con d& xuét cach sir dung ¢t c6 vach phan chia

@& thu hodi san phdm dime c6 dd tinh khiét cao, 1am giam s& lugng bd phén va kich ¢& phan

xudng.
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Linh vue ki thuit dwoe dé cap
Séang ché dé cap dén viéc dime hoa cac isoolefin, nhu isobuten hodc isopentan, hodc hon
hop ctia chung. Cu thé hon, sang ché dé cap dén quy trinh dime héa cac olefin va/hosc cac

isoolefin va hé thong dé dime hda chon loc cac olefin va/hoac cac isoolefin

Tinh trang k¥ thuit cia sang ché

Pé dap ung cac nhu ciu pha tron nhién liéu, nhu xép loai chi sb octan hodc yéu ciu vé 4p
sudt hoi, cac phan tir olefin nho hon c6 thé dugc nang cip dé tao ra cac phan tir mach dai hon.
Theo cach khac, cac phan tir olefin nho hon c¢6 thé duoc ete hoa nham dé tang ham lwong oxy

ctia phan tir va hon hop nhién lidu tao ra.

Phuong phap thudng duoc 4p dung dé néng cip cac phan tir olefin nhé hon, nhu Cp dén
Cs olefin, 1 phan ting oligome héa. Isobuten 1a quan trong vé mit thuong mai trong nhiéu ting
dung. Vi du, isobuten 1a mét trong s6 cac ddng monome ¢ cao su butyl. Isobuten cling c6 thé
duoc oligome hoa dé tao ra cac hop chat ma c6 thé duoc dung lam nguyén liéu hoa hoe co ban
dé phan mg tiép hodc trong viéc pha tron xang. Diisobuten, dime isobuten, ¢6 gia tri thuong
mai dic biét & mot vai Gmg dung. Vi du, diisobuten c6 thé duoc dung lam nguyén liéu co ban
cho alkyl héa hoic lam chét trung gian cho quy trinh didu ché cac chét taily rira. Diisobuten cling
c6 thé duge hydro hoa thanh isooctan (2,2,4-tri-metyl pentan) tinh khiét ma rdt duoc wu tién
trong viéc pha tron xang.

Céc phan g oligome hoa bao gdm viée cho olefin tiép xuc voi chét xtc tac dé tao ra
phan tir mach dai hon. Oligome c6 thé gdm hai hodc nhiéu phén tir olefin cAu thanh. Vi du,
dime héa 1a mdt loai phan g oligome héa ma bi giéi han & viée td hop chi hai phén tir olefin.
Néu olefin nap chi gdm mdt loai olefin, san phém dime duoc tao ra. Néu olefin nap gém hai
hodc nhiéu olefin khac nhau hodc cac chét ddng phan olefin, san phdm ddng dime cling c6 thé
dugc hinh thanh.

Cu thé, viéc dime hoa C4 olefin duoc 4p dung rong rdi dé tao ra isoocten, 1a chit trung
gian ma c6 thé duoc hydro héa dé tao ra isooctan, chét phu gia dé pha tron xdng gia tri cao.

Mot s6 phan tmg tidu biéu dime héa olefin dwoc thé hién dudi day:
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2 CH2=CH-CH2-CH3 ——— (CH2=CH-CH2-CH2-CH2-CH2-CH2-CH3
1-buten ' 1-octen

CH3 |CH3 C|)H3

|
2 CH3-CH=CH2 ————» CH3-CH2-CH-C=CH2
I
CH3

isobuten 2,4, 4-trimetylpenten
(isoocten)

Quy trinh oligome héa olefin pha khi duoc bdc 16 trong cac patent M§ sb 3,960,978 va
4,021,502, khi C; dén Cs olefin, duoc nap vao & dang olefin tinh khiét hodc hén hop véi
parafin, duoc oligome héa théng qua tiép xtc véi ting xtc tac da duoc ¢b dinh trén zeolit. Cac
quy trinh oligome hoa khéac dugc bdc 19, vi dy, trong cac patent M§ s§ 4,242,530, 4,375,576,
5,003,124, 7,145,049, 6,335,473, 6,774,275, 6,858,770, 6,936,742, 6,995,296, 7,250,542,
7,288,693, 7,319,180, 6,689,927, 6,376,731, 5,877,372, 4,331,824, 4,100,220 va cic cong bd
don ding ky sang ché My sb 20080064911, 20080045763, 20070161843, 20060030741,
20040210093, va 20040006252, trong sd nhiéu tai liéu khéc. Cac chét xtc tac nhua axit cling
c6 ting dung trong céc quy trinh hoa dau khac, bao gdbm hinh thanh ete, hydrat héa cta olefin,
este hoa, va expoxy hoa, nhu cdc quy trinh d4 dwoc boc 10 trong cac patent M§ s 4,551,567 va
4,629,710.

Quy trinh oligome héa olefin trén céc chét xic tic nhya nay doi hoi tit dinh ky cum
oligome hoa dé thay thé va/hoic i tao cac chét xuc tac. Ngoai ra, cac quy trinh xtc tic bing
chét ran ndy c6 thé can dén céc chét phu gia (“chét chon loc” hodce “chét diéu tiét” nhu duge st
dung thay thé 14n nhau trong ban mé ta nay) dé ting muc do chon loc ctia chét xuc tac dbi véi
dime, khi cac chit phu gia c6 thé gy ra dich chuyén do axit khong mong muén, lam bt hoat
chét xuc tac, cling nhur cac san phim phu, va c6 thé con doi hoi thém quy trinh tach phitc tap dé
loai bo chat phu gia va/hodc san phdm phu ra khoi dong san phim tao ra.

O loai phan tmg oligome héa bit k¥, hoat tinh cua chit xuc tac oligome hoa c6 thé bi
giam manh do nhidm doc, két von, va cbe hoa thuomg duge gay ra boi céc tap chét c6 mat trong
dong nap olefin. Hon thé nita, cac chét phu gia khac nhau va céac tap chit ma c6 thé c6 mit
trong phan nap olefin ¢6 thé tham gia vao cc phan tng phu, d4n dén sy hinh thanh cta céc san
phdm phu khong mong mubn. Vi du, su ¢6 mit cta buten thudng trong quy trinh oligome hoa
isobuten dé tao ra dime isoocten ¢6 thé din dén su hinh thanh cta céc ddng dime Cs khong
mong mudn. Sy hinh thanh cua cac ddng dime Cg c6 thé tic dong bét loi dén viéc van hanh
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theo hai cach chinh. Trudc hét, nd 1am giam hiéu suét ctia dime Cg san pham dich, do d6 lam
tdng nguyén liéu co ban cho binh phan tng dime héa va chi phi van hanh. Tht hai, n6é c6 thé
yéu cau cac chi phi bo sung li€n quan dén viéc tach va loai bé cac dong dime Cg ra khoi san

pham dime Cs.

Céc chit phu gia cho phan tGng oligome héa, nhu chit didu tiét phan g, ciing c6 thé
tham gia vio cac phan tng phu khéng mong mudn véi olefin hodc véi san phdm dime hoa.
Chat didu tiét thuong duge bd sung vao phan tng oligome héa dé lam ting mic dd chon loc
clia dime bang cach giéi han mic d6 phan tmg oligorﬁe héa dén cong doan dime. Cac chét didu
tiét thich hop bao gdm cac chit xir ly béng oxy, nhu nudc, rugu bac mdt, rugu bac hai va rugu
béc ba va cac ete. Tuy nhién, dé can béng nham dat duge muce dd chon loc dime cao, mot ph?m
chét diéu tiét c6 thé phan tng voi olefin hodc san phim dime hoa dé tao ra chit ning xir Iy bang
oxy, vi du, MSBE. Phan ting tiéu biéu ctia olefin v&i chét didu tiét dé tao ra chit ning xt Iy

bang oxy duoc thé hién dusi day:

?—CH3
CH2=CH-CH2-CH3 + CH3-OH —* C(CH3-CH-CH2-CH3
1-BUTENE METHANOL MSBE

Tuong tu nhu céc loai phan ing phu khac, phan ing cta chét didu tiét dé tao ra chét nang
xir Iy bang oxy, nhu MSBE, ciing c6 thé 1am giam ning sudt cta san phim dime Cg va doi hoi

chi phi tach bd sung dé duy tri d6 tinh khiét mong mubn cia san pham.

Ban chét ky thuit ciia sing ché

Theo mdt khia canh, séng ché, theo cac phuong 4n cia nd, d& xudt quy trinh dime héa
olefin va/hodc isoolefin. Cac quy trinh nay c6 thé bao gdm viéc nap chat cai bién phan tng xir
1y bang oxy va nap hydrocacbon hdn hop vao binh phan tmg ting ¢b dinh chira chit xuc téc
oligome héa. Theo mot s phuong 4n, phan nap hydrocacbon hdn hop nay c6 thé bao gém
isobuten va tity ¥ mot hodc nhiéu isobutan, n-butan, 1-buten, va 2-buten. Trong binh phén tmg
tang cb dinh, quy trinh c6 thé bao gdm viée cho isobuten phéan tng trong diu kién oligome hoa
dé tao ra dong thai phan tng chira chét cai bién phan tmg, dime isobuten, isobuten khong phan
ting, cac san phdm phu bét ky ctia phan tng s6i & nhiét do cao xtr Iy bing oxy tao ra duoc, cling
nhu isobutan, n-butan, 1-buten, va 2-buten bat ky khéng phan tmg. Sau khi thu hdi dong thai,
va khong tach thanh phan, quy trinh nay bao gdm viéc nap dong thai phan tmg vao binh phan

ting tang ¢ dinh thir hai chira chét xtc tic oligome héa va cho isobuten phan tmg trong binh
3
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phéan tng ting c¢b dinh thir hai trong céc didu kién oligome hoa dé tao ra thém dime isobuten,
thu hdi dong thai phan tmg thr hai chira chat cai bién phan ung, dime isobuten, cic san phdm
phu bit ky ctia phan tmg sdi & nhiét dd cao xtr Iy bang oxy tao ra dugc, cling nhu isobutan, n-
butan, 1-buten, va 2-buten bat ky khong phan tmg. Sau budc thu hdi dong thai phan tmg thi
hai, va khong tich thanh phan trung gian, quy trinh nay bao gdm viéc nap dong thai phan g
thtr hai vao binh phan tmg chung cat xtc tac c6 ving chung cét c6 hoat tinh phan tng chira chit
xuc tac oligome héa. Pdng thoi trong binh phéan tmg chung cit xc téc, quy trinh nay bao gdm:
cho isobuten khdng phan g phéan tng trong dong thai phan tng thir hai dé tao ra thém dime
isobuten; tach c4c dime va cAc san phim phu bit ky ctia phan tng s6i & nhiét d6 cao xir Iy bang
oxy, thu hdi duogc & dang phéan doan ddy, tr isobutan, n-butan, va isobuten khong phan ing, 1-

buten, va 2-buten, thu hdi duoc & dang phéan doan phia trén.

Theo khia canh khéc, sing ché, theo cac phuong 4n ctia n6, d& xuit quy trinh dime héa
olefin va/hogc isoolefin. Cac quy trinh nay c6 thé bao gdm viée nap chét cai bién phan ung xir
Iy bing oxy va nap hydrocacbon hdn hgp vao binh ﬁhén ting tang c¢d dinh chira chét xic tac
oligome hoéa. Theo mét s6 phuong 4n, phin nap hydrocacbon hdn hop nay c6 thé bao gdm Cq
hydrocacbon, Cs hydrocacbon, hodc hdn hop gdm C4 va Cs hydrocacbon. Timg hydrocacbon
hén hop nay c6 thé 1an lugt bao gdm isoolefin, n-olefin, isoparafin va n-parafin. Trong binh
phan tmg ting c¢b dinh, quy trinh nay c6 thé bao gdm viée cho cac isoolefin phén ng trong céc
diéu kién oligome hoa dé tao ra dong thai phan Gng chira chit cai bién phan tGng, dime
isoolefin, isoolefin khong phan tmg, cic san phim phu bt ky ctia phan tng s6i & nhiét do cao
xir Iy bang oxy dwoc tao ra, cling nhw isoparafin, n-parafin, va n-olefin bit ky khong phéan ung.
Sau khi thu hoi dong thai, va khong tach thanh phan, quy trinh nay bao gdm viéc nap dong thai
phan tmg vao binh phan tmg ting cd dinh tht hai chtta chit xuc tic oligome héa va cho céc
isoolefin phan ting trong binh phan mg tang ¢ dinh thir hai trong c4c diéu kién oligome hoa dé
tao ra thém dime isoolefin, thu hdi dong thai phan tmg tht hai chira chit cai bién phan tng,
dime isoolefin, cic san phidm phu bat ky ctia phan tng s6i & nhiét do cao xur ly bing oxy tao ra
duoc, ciing nhu isoparafin, n-parafin, va n-olefin bat ky khong phan tmg. Sau khi thu hdi dong
thai phan tmg tht hai, va khong tich thanh phén trung gian, quy trinh ndy bao gdm viéc nap
dong thai phan tmg thi hai vao binh phan g chung cat xtc tac ¢6 ving chung cit c6 hoat tinh
phan ting chira chét xtc tac oligome hoa. Pdng thoi trong binh phan Gmg chung cét xuc tac, quy
trinh ndy bao gdm: cho céc isoolefin khéng phan tmg phan tng trong dong thai phan tmg thir

hai dé tao ra thém dime isoolefin; tach cac dime va cac san pham phu bat ky ctia phan tmg sbi &
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nhiét do cao xir Iy bang oxy, thu hdi duoc & dang phan doan déy, ra khoéi isoparafin, n-parafin,

va isoolefin va n-olefin bat ky khéng phan tmg, thu hdi duoc & dang phén doan phia trén.

Theo mdt s6 phuong 4n, chat xtc tic oligome héa chira trong mdi binh phan tng tang ¢
dinh, binh phan tmg ting c6 dinh th hai, va ving chung cit ¢6 hoat tinh phan tmg chira chét
xtc tic axit sulfonic. Theo cac phuong an khéc, chét xtc tac oligome hoa chira trong mdi binh
phan Gng ting ¢ dinh, binh phan tGng ting ¢ dinh th@ hai, va ving chung cit c6 hoat tinh

phan tmg chira chit xtc tac axit phosphoric.

Chét cai bién phan Gng xt Iy bang oxy duoc ding & mdt s phuong 4n duge chon tir
nhém bao gdm metanol, etanol, propanol, isopropénol, va hon hop ciia ching. Theo céc
phuong 4n khéc, nudce hodc ruou Cs, nhu isobutanol hoic tert-butanol, c¢6 thé duge dung thém

hoic theo cach khac 1am chét cai bién phan tmg.

Phan doan ddy thu hdi duge tir binh phan @ng chung cét xuc téc theo phwong 4n khac
nhau c6 thé bao gdm chit cai bién phan ung va trime isobuten. Quy trinh nay c6 thé con bao
gdm viée tach phan doan ddy trong cot chung cét chia thanh dé thu hoi phéan doan trén, phan
doan rit canh chira cac dime isobuten, va phan doan ddy chira cac trime isobuten. Theo mét sb

phwong 4n, phan doan it canh chira nhidu hon 95% trong luong dime isobuten.

Sang ché theo cac phuong an khac nhau con dé xudt viée thu hdi va tai s dung chét cai
bién phan tmg xir ly bang oxy va/hodc san phdm phu ciia phan tmg d3 dugc oxy hoa lam chét
cai bién phan tng trong mdt hodc nhiéu binh phan Gng ting c¢b dinh, binh phan tmg ting cd

dinh thir hai, va binh phéan tng chung cét xuc téc.

Theo khia canh khéc nita, sang ché, theo cic phuong an cua nd, dé xuit cac hé thdng
dime hoéa chon loc céc olefin va/hodc céc isoolefin. Cac hé théng bao gém dong nap dé van
chuyén chit cai bién phan ting xir Iy bing oxy tir hé théng cung cip chét cai bién phén tng xir
1y bang oxy. Céc hé théng con bao gdm dong nap d& van chuyén phin nap hydrocacbon hén
hop tir hé thdng cung cdp hydrocacbon hdn hop. Cac hé théng cung cép theo sang ché c6 thé
bao gdm céc thing bao quan hodc céc cum xu Iy trude dé tao ra cac phan nap nay, ciing nhu
bom, van, va céc thiét bi lién két khac. Phan nap hydrocacbon hdn hop T ¢4 thé bao gdm Cq4
hydrocacbon, Cs hydrocacbon, hodc hdn hop gdm Cs va Cs hydrocacbon, hydrocacbon hdn hop
ndy duoc sit dung bao gbém isoolefin, n-olefin, isoparéﬁn va n-parafin. Hé théng con bao gdm
binh phan tmg tang ¢b dinh chita chét xic tic oligome hoa, binh phan tmg ting c¢b dinh duge
tao cAu hinh dé nhan phan nap hydrocacbon hdn hgp nay va chét cai bién phan tng xt ly bang
oxy va dé phan ting isoolefin trong binh phén ting ting c¢b dinh trong céc didu kién oligome hoa
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& tao ra dong thai phan tmg chira chét cai bién phan tmg, dime isoolefin, isoolefin khong phan
ting, cac san phidm phu bit ky ciia phan tng sdi & nhiét dd cao x Iy bang oxy tao ra duoc, cling
nhu isoparafin, n-parafin, va n-olefin bat ky khéng phan tng. Puong dong duoc bd tri d van
chuyén dong thai phan ung, ma khong tach thanh phan trung gian, tir binh phan tng ting cb
dinh dén binh phan tmg tang cb dinh thi hai chia chét xic tac oligome hoa, binh phan tng ting
cb dinh thtr hai duoc tao cdu hinh dé phan tng isoolefin khong phan ung trong binh phan ung
tang cb dinh thi hai trong céc didu kién oligome hoa dé tao ra thém dime isoolefin, va dé tao ra
dong thai phan tmg th hai chtra chét cai bién phan tng, dime isoolefin, cac san phim phu bt
ky ctia phan ng sdi & nhiét d cao xtr Iy bing oxy dwoc tao ra, ciing nhu isoparafin, n-parafin,
va n-olefin bat ky khong phan tmg. Hé théng con bao gdm dudng dong dé van chuyén, ma
khong tach thanh phan, dong thai phan Gng thir hai tir binh phan tng ting cb dinh tht hai dén
binh phan ting chung cit xtc téc cb ving chung cit ¢6 hoat tinh phan tmg chtra chit xuc tac
oligome héa, binh phan tmg chung cat xtc tic duge dinh hinh d& dong thoi: cho céc isoolefin
khong phan tmg phan tmg trong dong thai phan ung thir hai dé tao ra thém dime isoolefin; tich
cac dime va cdc san pham phu bat ky clia phan tng s6i ¢ nhiét do cao xir Iy bang oxy, thu hdi
dugc & dang phan doan d4y, tlr isoparafin, n-parafin, va isoolefin va n-olefin bt ky khoéng phan

ting, thu hdi dugc & dang phan doan phia trén.

Chét xuc tac oligome hoa chira trong timg binh phan tng ting ¢ dinh, binh phan Gng
tang ¢b dinh thir hai, va ving chung cAt ¢6 hoat tinh phan g cia hé théng theo phuong 4n ¢6
thé bao gdm chét xic tac axit sulfonic. Chét xuc tac oligome hda chira trong timg binh phan
Ging tng cb dinh, binh phan ung ting c¢b dinh thir hai, va ving chung cét ¢6 hoat tinh phan tGng

clia cac hé thdng theo phwong 4n khac ¢ thé bao gdm chat xuc tac axit phosphoric.

Theo céc phuong 4n, néu phan doan day con chira chét cai bién phan ung va isoolefin
~ trime, thi hé thong c6 thé con bao gdm cot chung cét tudng phan chia d& tich phan doan day va
dé thu hoi phan doan trén, phan doan rit canh chita dime isoolefin, va phan doan day chia

isoolefin trime.

M@ ta vén tit hinh vé

Hinh 1 14 so @6 quy trinh don gian héa ciia hé thdng dime hoa va/hoic oligome hoéa olefin
theo céc phuong an trong ban mo ta nay.

Hinh 2 14 so dd quy trinh don gian héa ctia hé théng dime héa va/hodc oligome héa olefin

theo céc phuong an trong ban mo ta nay.
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Hinh 3 12 so dd quy trinh don gian héa ctia hé théng dime héa va/hoidc oligome hoa olefin

theo cac phuong &n trong ban md ta nay.

M3 ta chi tiét sing ché

N6i chung, cic phuong an theo sang ché lién quan dén viée dime héa va/hodc oligome
hoéa olefin. Theo cac phuong an nhét dinh theo séng ché, cdc Cy4 olefin, nhu 1-buten, 2-buten,
va/hodc isobutylen, trai qua qua trinh dime héa hodc oligome héa c6 kiém soat trong ciu hinh
loat binh phan tmg, ma mét phin ctia né bao gdm hé théng binh phéan img chung cit xtc tac,
noi phan tng duge thyc hién khi ¢6 chét xir Iy bing oxy, nhu ruou, & diéu kién vira phai.

Nhu duge dung trong cdc phuong 4n dwoc boc 16 trong ban mo ta niy, “hé théng binh
phan tmg chung cat xic tac” va cac thuét ngit tvong tu dugc ding dé chi hé théng ddng thoi
hogc cling lic cho phan ting céc hop chit va tach cac chit phan img nay va cac san phim béng
cach st dung chung cat phan doan. Theo mot s6 phuong 4n, hé théng binh phan Gng chung cAt
xtic tac c6 thé bao gdm binh phan ting cdt chung cét xuc tic thong thudng, khi phan tng va
chung cit dong thoi xay ra & didu kién nhiét do sbi. Theo cic phuong an khéc, hé thng binh
phén tng chung cat xtic tic c6 thé bao gdm cdt chung cit két hop v6i it nhit 14 mot binh phan
g phu, trong d6 binh phan ting phu c6 thé duge van hanh nhu binh phan tng pha léng hoic
binh phan ting & nhiét d6 s6i. C4 hai hé théng binh phan tng chung cét xtc tac d boc 16 déu c6
thé dugc tu tién hon so v6i phan tng pha 16ng théng thuong duoc tiép nbi bdi cac bude tach,
binh phan tmg cot chung ct xic tac c6 thé c6 cac wu diém vé s§ mau giam, chi phi vén giam,
nang suat chit xuc tac tinh theo mdi pao chét xuc tac tang, loai bo nhiét hitu hiéu (nhiét cia
phan tmg c6 thé duge hép thu vao nhiét héa hoi ctia hdn hop), va dién thé dé dich chuyén cén
bang. Céc cot chung cét vach phén chia, khi it nhdt 1a mot doan cta cdt vach phén chia chira
cau triic chung cét xuc tac, cling ¢6 thé dwoc sir dung, va dugce xem “hé théng binh phan tmg
chung cét xuc tac” trong ban mo ta nay.

Phan nap hydrocacbon vao (c4c) binh phan tmg c6 thé bao gbm dong isoolefin d& dugc
tinh ché, nhu dong nap chira, isobuten, isoamylen, hodc hdn hop cta chung. Theo cac phuong
an khac, phan nap hydrocacbon vao (cac) binh phan tmg c6 thé bao gdm dong n-olefin d& duge
tinh ché, nhu dong nap chita 1-buten, 2-buten, 1-penten, 2-penten, hozc hdn hop ctia ching.
Theo cac phuong 4n khac, cic phan nap hydrocacbon c6 thé bao gdm phén cit ddu mo nhe Cy-
Cs, C4 hodc Cs. Khi c6 mit trong hdn hop, cac olefin bac ba, nhu isobuten va isoamylen, c6
hoat tinh phan ting manh hon céc chit dong phén olefin thuong va duoc uu tién phan tng

(dugc dime hoa, duoc oligome hda, hodc dugc ete hda). Cac alkan va céc isoalkan & phﬁn ct
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dau mé nhe Cs4 dén Cs 6 thé bao gdm n-butan, n-pentan, isobutan, isopentan hozc hdn hop cua
ching, ma c6 thé hoat dong nhu chit pha lofing trong céc binh phan tng.

Theo mét s& phuong 4n, dong hydrocacbon chita C4, nhur phin cit ddu mé Cs, phin ct
diu mo Cs-Cs, hodc phan cét dau moé Cs-Cs ¢6 thé duge nap vao binh phan ung d& ddng phan
héa hydro dbi v6i 1-buten dén 2-buten, nhd d6 cho phép tach isobuten khoi olefin 2-buten
mach thing, tao nén hdn hop giau isobuten, néu mubn. Viéc ddng phan hoéa hydro ¢ thé duoc
thuc hién trong binh phan tng tang c¢b dinh cing nhu trong hé théng phan tng chung cit xuc
tac. Vi du, theo mét sb phuong an, phén nap chia 1-buten, 2-buten, isobuten, n-butan, va
isobutan c6 thé dugc nap vao hé théng phan ing chung cét xuc tic chira it nhat 13 mot tAng chét
xtc tic ddng phan hoa hydro dé ddng phén héa hydro ddng thoi 1-buten thanh 2-buten va cat
phan doan isobutan va isobuten, thu hdi dwge & dang phén doan phia trén, tir hydrocacbon néang
hon trong dong nap, ké ca n-butan va 2-buten, thu hdi duoc & dang phan doan day. Vi trf cta
phén nap va chét xuc tac c6 thé duoc dinh vi dé cho 1-buten wu tién tiép xtic v6i chit xtc tac
déng phan hoa hydro. Vi dy, hydrocacbon cé thé duge nap vao vi tri dudi chét xuc tac dﬁ”)ng
phan héa hydro, cho phép 1-buten chung cit vao tAng chit xic tac trong qua trinh chung cét 2-
buten xudi theo cdt, ra khoi tAng chit xtc tac. Theo cac phuong an khéac, dong thai chit déng
phan héa hydro ra khéi binh phan tmg tang cd dinh c¢6 thé duoc nap vao cot chung cét thong

thudng dé tao nén phan doan trén va phan doan day tuong tu.

Phan doan day thu duoc, bao gém 2-buten va n-butan, c6 thé 1a nghéo 1-buten, isobutan,
va isobuten. Vi dy, tiy theo mirc d6 nghiém ngét ctia cac didu kién chung cht duoc ap dung,
phan doan d4y c6 thé chtra it hon 1 phan trim téng trong luong 1a 1-buten, isobutan, va
isobuten; it hon 0,5 phin tram téng trong luong theo cac phwong 4n khéc; it hon 0,1 phin trim

tong trong luong & cac phuong an khéc; va it hon 500ppm tdng theo cac phuwong 4n khac nita.

Phén doan trén, bao gdm isobuten va isobutan con c¢6 thé chira mot chit 1-buten khong
phan tmg. Theo mét s phwong 4n, phan doan trén ¢6 thé chira it hon 1000ppm 1-buten; it hon
500ppm & cac phuong an khéc; it hon 250ppm & cdc phuong an khac; it hon 100ppm & céc
phuong an khéc; va it hon S0ppm & cac phuong an khac nita.

Tiép theo, phan doan phia trén c6 thé duoc cho phan ting dé tao ra c4c san phidm mong
mudn cta phén tmg dime hoéa va/hodc oligome héa, nhu Cg dén Cis hydrocacbon, trong sb
nhiéu loai khéc, theo c4c phuong 4n trong ban mo ta niy.

Du viée xtr Iy so bd phan nap dé tao ra hay khong phan doan olefin mong muén, nhu
ph?m nap isobutylen da duoc tinh ché, cac quy trinh duge bdc 16 trong ban mo ta ndy ¢ thé bao

gdm s6 lugng binh phan img bit ky, ké ca hé thdng binh phan g chung cét xtc tac, ca loai
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chay 1én va chay xudng. Viéc sir dung hé théng binh phan tmg chung cét xtc tac ¢6 thé ngan
nglra két vay va doc 6 1a chat xuc tic ning & phan nap hinh thanh 1én & (cac) ving phan ung.
Ngoai ra, dong hdi Iwu sach c6 thé lién tuc rira cdu tric chung cét xuc tic & ving phan ung. Céc
yéu té nay két hop dé kéo dai thoi gian st dung chit xdc tac. Nhiét ctia phan tng lam bay hoi
chét 1ong va hoi thu duoc duge ngung tu & bd ngung tu phia trén dé tao ra thém hdi luu.

Céc binh phan tng khac hitu dung theo cac phuong an duge bdc 16 trong ban mé ta nay
c6 thé bao gdbm binh phan ting tang cb dinh théng thuong, binh phan tng & nhiét do sbi, va binh
phan ng dong thai theo xung nhip, trong d6 dong thai chit phan ting va dong thai san phdm c¢6
thé 14 cing chiéu hoic nguoc chidu. Binh phan tng ¢ nhiét dd soi va binh phan g dong thai
theo xung nhip con c¢é thé rira lién tuc chit xuc tac ngoai viée bt it nhat phan nhiét cta phan
ting thong qua lam bay hoi, cho phép bién dang nhiét do ctia binh phan tng 6t hon so véi binh
phén tng tang ¢b dinh théng thudng. Cac binh phan tng hitu dung theo cac phuong an duogc
boc 16 trong ban mb ta ndy c6 thé duge ding lam binh phan ung dimg riéng hodc ¢6 thé duoc
st dung két hop v6i mot hodc nhiéu binh phan Gng cing loai hodc khac loai.

Loai binh phan tng bét ky ¢ thé duoc st dung dé thuc hién céc phén Umg dugc boce 10
trong ban mo ta nay. Cac vi du vé cic binh phan tng thich hop dé thuc hién cac phan Gng bao
gdm céc phan tmg olefin va/hodc isoolefin theo sang ché, theo cac phuong an cua nd, ¢6 thé
bao gdm binh phan tng c6t chung cét, binh phan tmg ¢t chung cit ¢6 vach duge chia, binh
phén tmg ting ¢6 dinh hinh dng thong thudng, binh phéan tmg cdt bot, binh phan tmg huyén phu
dac ¢6 lip hodc khong l4p cot chung cét, binh phan tng dong thai theo xung nhip, cdt chung
cat xtc tac, trong d6 cac chit xuc tac huyén pht dic rin chay xudng xudi theo cot, hodc t hop
bat ky ctia cic binh phan tng nay. Céc hé théng gdm nhiéu binh phéan tng hiru dung theo cac
phuong 4n duoc boc 10 trong ban mo ta niy ¢6 thé bao gdm nhiéu binh phan tng lién tiép nhau
va/hodc nhidu binh phan tmg song song. Ngudi ¢ hiéu biét trung binh trong linh vuc k§ thuét
nay s& nhan thdy rang cac loai binh phan tng khéc cfing ¢6 thé duoc st dung.

Céc binh phan tmg hitu dung theo céc phuong 4n duge boc 16 trong ban md ta nay ¢ thé
bao gdm thiét bi vat Iy bat ky hodc két hop hai hodc nhiéu thiét bi, ké ca c4c binh phan tng va
cac hé théng binh phan tmg nhu néu trén. (Cac) binh phan tng c6 thé bao gbm céc thiét bi da
dang bén trong dé tach hoi-1éng va luan chuyén hoi/long. Céac vung phan ung bén trong (cac)
binh phan ting c6 thé bao gdm cAu tric va/hodc bao gbi “dé thAm nude”. Cu tric va bao goi d&
thdm nuée hiru dung theo cac phuong 4n duoc boc 16 trong ban md ta nay c6 thé bao gdm céc
chu tric chung ct da dang va nguyén lidu bao gbi, ma c6 thé c6 tinh xdc tac hodc khong c6

tinh xtic tac. CAu tric va bao géi d& thdm nuée thich hop c6 thé bao gdm, vi du, bao gbi chung
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ct ngdu nhién hodc bi thai ma: bao géi bi thai tro vé& mit xuc tdc ma chita phan doan rdng cao
hon va duy tri dién tich bé mit twong dbi rong, nhu, Berl Saddles (gdém s&), Raschig Rings
(gdm sw), Raschig Rings (thép), Pall Rings (kim loai), Pall Rings (chit déo, vi du
polypropylen) va céc loai twong twr. Monoliths, ma 14 c4c cdu triic chira nhiéu, rdnh ding doc
lap va c6 thé duogc tao ciu tric tir nguyén lidu da dang nhw chét déo, gdm st hodc kim loai,
trong d6 cac ranh nay thuong 1a hinh vudng, ciing 14 céc cdu tric d& thim nude thich hop. Cac
dang hinh hoc khéc ciing c6 thé duge st dung.

Céc nguyén liéu khac ma thic day sy phan bd clia chét long va hoi ciing ¢6 thé duoc six
dung, bao gdm thiét bi loai bo swong mt, thiét bi ngadn dong suwong mu, hodc cAu trac khac loai
day hodc da soi. Cac cu tric da soi nay c6 thé bao gdm mét hodc nhidu soi thuy tinh, thép,
Teflon, polypropylen, polyetylen, polyvinylidendiflorua (PVDF), polyeste, hoac nguyén liéu da
dang khéc, ma c6 thé dugc két chit (hodc cung két chat, khi nhiéu hon mét loai ciu trac soi
hodc day duoc s dung), len, khong 14 len, hodc loai cdu tric da soi bét ky khéc. Cac ciu tric
bao gdm day da soi nhu thuong duoc ding trong cac dich vu ngin dong swong mu, cac ciu tric
bao gém bd phén lam béng vai soi thay tinh len, va dién tich bé mit 16n cua bao go1 duoc tao
cu tric tir thép khong gi duoc uu tién.

Cac hé thdng binh phan tmg theo cac phuong an dwoc boc 16 trong ban md ta nay cb thé
bao gdm mot hogc nhidu ving phan tng. Theo mot s§ phuong 4n, mdt hodc nhidu binh phan
ting tang cb dinh c6 thé duoc ding dé thuc hién bude chuyén hoa ban diu déi véi céc olefin
va/hodc céc isoolefin, ma c6 thé tiép theo 1a cot chung cét xuc tic dé bd tro cho viée chuyén
héa va tich cac san phim phéan g nang hon ra khoi cac thanh phan nap khong phan Gng.

Céc san phdm oligome chinh 14 cic dime va cdc trime cla cac olefin va/hodc céc
isoolefin. Vi du, isobuten c6 thé 1a duoc oligome héa dé tao ra olefin bac ba Cg hodc Cia. Theo
mdt sb phuong an, céc oligome Cq ¢6 8 dén 16 nguyén tir cacbon va tuong tmg véi cac oligome
diéu ché dugce tir C4 olefin. C4c phan Gng theo sang ché c6 thé duoc dit cAu hinh dé tdng muc
d6 chon loc ddi véi dime Cs. Tuong tu, khi nguyén liéu nap Cs duoc sir dung, thi cic san phim
oligome ¢6 thé 1a Cio, Cis, hodic Cao olefin, va khi nguyén lidu nap hdn hop duoc sir dung, thi
cac dong dime va cdc dong trime ¢6 thé ndm trong khoang tir Cy dén C1, ching han.

Chét diéu tiét chira oxy c6 thé duoc st dung dé gay anh hudng ddi véi tinh chon loc cua
phén tng oligome héa d6i voi san phim dime. Céc chét didu tiét chira oxy hitu dung theo céc
phuong 4n duoc bdc 16 trong ban md ta nay c6 thé bao gdm nude cling nhu rugu bac ba va céc
ete. Vi duy, chit diéu tiét chira oxy ¢6 thé bao gém it nhét 1a mot trong sb: nudce, metanol, etanol,

propanol, isopropanol, butanol, isobutanol, rugu butylic bac ba, metyl butyl bac ba ete, va etyl
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butyl béac ba ete. Cac hdn hop gé)m ruou hodc mot hodc nhiéu rugu va nude cling c6 thé duoc
str dung. Theo mot sb phuong é4n, ty 18 trong lwong gitta C4 hdn hop so v6i cac chét xir 1y bing
oxy c6 thé ndm trong khoang tir 5:1 dén 2:1.

Céc phan tmg oligome héa dugc thuc hién khi ¢6 cac chit diéu tiét chira oxy c6 thé dong
thoi tao ra cac oligome, nhu cdc dime va c4c trime clia isoolefin hodc n-olefin, va cac san phim
phu khéc nhau chita oxy tao ra duoc tlr phan ung cta chit diéu tiét voi olefin, isoolefin hodc
isoolefin oligome, nhwr dime hodc trime. Vi du, cic san phdm phu cta quy trinh oligome hoa da
duoc xir Iy bang oxy c¢6 thé bao gdm céc ete Cs-Cig va céc rugu Cs-Ciz. Theo mot s§ phuong
4n, olefin C4 c6 thé phan ting véi chét didu tiét dé tao ra cac ete bac hai, nhu metyl tert-butyl ete
hozc metyl sec-butyl ete, ma ¢6 thé 1a khong mong mudn.

Viéce oligome hoa olefin va isoolefin ¢6 thé duoc thuc hién trong pha 16ng ban phan khi
c6 chét xic tac nhwa cation axit theo phan ting loai qua thing hoic phan tmg chung cit xic tac
noi ¢6 ca pha hoi va pha 16ng va phan tng/cit phan doan dong thoi. Cac chit xuc tac duoc
dung trong binh phan tng oligome héa theo sang ché, theo cic phuong 4n cta nd, c6 thé bao
gdm nhwa axit, nhu AMBERLYST 15 (do DuPont cung cép) hoic cac loai nhua lién quan cé
ngudn gbe tir diu va c6 thé bao gdm cac chit xuc tac c6 ngudn gbc tir axit phosphoric, nhu céc
loai da biét trong céng nghiép 1a cac chit xtic tac SPA (axit phosphoric rén). Cac chit xuc tac
axit sulfonic ciing c6 thé duoc sir dung, nhu chét xuc tac 18 to, chit xuc tac cation axit manh,
chét xtic tic axit sulfonic trén co s& polystyren divinylbenzen sulfonat, trong s6 céc chét xuc tac
khéc.

Theo mot s§ phuong 4n, cac chét xic tac nhua c6 thé duoc thiét k& d& ¢6 hoat tinh phan
tmg thip voi cac chat diéu tiét chira oxy. Vi du, viée lién két ngang thich hop va mirc d6 chire
axit ctia chit xtc tic nhua axit ¢6 thé gy ra hoat tinh phan ting giam v6i céc chét diéu tiét chua
oxy, do @6 khién nhu cdu tinh ché thdp hon xubng d& huéng dén cac san phdm phu xt 1y bang
oxy ma c6 thé dat dugc véi cac chit xtc tac ¢6 hoat tinh phan tmg xtt Iy bang oxy manh hon.
Trén so dd tién dime hoa Ca, cac phan tmg & tAng ¢b dinh dugc sip xép dé tang muc d6 chon
loc d6i véi dime Cs, ké ca tach trung gian gifta cic binh phan tng d& giam dén muc i thidu
phan tmg ctia dime Cs dé tao ra trime & binh phan tmg tiép theo. Céc tic gia sang ché da phat
hién thdy ring thong qua céc diéu kién phan ing dime héa phit hop va sir dung thich hop chét
chon loc hodc chét didu tiét & timng binh phéan tmg, nhu cau vé thiét bi tach trung gian, nhu thiét
bi khir butan, c6 thé 1a t6i thiéu hozc khoéng cin thiét trong khi van dat dugc mirc dd chuyén

héa olefin va/hoic isoolefin cao. Do d6, theo mot sb phuong an, dong thai tir binh phan ung thi
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nhét c6 thé dugc nap mét cach truc tiép vao binh phan tng tht hai khong cin tach thanh phan
trung gian.

Sau phan tmg & binh phan ting truéc, nhur binh phéan tmg tang ¢b dinh, dong thai tir binh
phén tmg cubi cing c6 thé dugc nap vao binh phéan tng cdt chung cAt xtc tac dé tach cac san
phdm phén tmg trong khi huéng dich viéc chuyén hoa tiép isobutylen hodc C4 dén Cs olefin.
Theo mét s& phuong 4n, binh phan g cot chung cét xuc tac ¢ thé duge dung dé huéng dich
viée chuyén héa hoan toan cac olefin va isoolefin nhe. Sang ché, theo cac phuong 4n ciia nd, dé
xuét viéc tiép tuc dime héa trong binh phan tmg cdt chung cit xtc tac.

Céc dime thu duoc c¢6 thé duoc st dung, vi du, lam nguyén liéu tho dé tao ra cac hoa chét
khéc nhau, nhu chit diét cd va chét trir sinh vat gdy hai. Theo c4c phuong an khac, dime c6 thé
dugc nap vao hé théng alkyl héa, trong d6 dime c6 thé phan ly thanh céc olefin c4u thanh va
phén tng véi alkan dé tao ra alkylat trong khoang sbi ctia xang. Pime con ¢é thé dugc hydro
héa dé tao ra hydrocacbon thudc pham vi x&ng, nhu iso-octan, iso-nonan, va cac hydrocacbon
khic. Theo céc phuong 4n khac nita, dong chira dime ¢ thé duoc dung [am nguyén liéu trén
hydrocacbon thudc pham vi xdng ma khong hydro hoa hoic alkyl hoa.

Cac didu kién van hanh trong hé thong binh phan Gng chung ct xtc tac dé dime hoa
isoolefin nhur néu trén c6 thé bao gdm nhiét do va 4p sudt du dé a) thu hdi C4 va/hodc Cs
hydrocacbon khong phan ting, nude, va céc thanh phan nhe khac & dang phan doan hoi phia
trén, b) cho hoat tinh phan ing mong mudn cua isoolefin trén chét xic tac, va ¢) thu hdi dime &
dang phan doan 16ng & day. Do d6, nhiét d trong ving phan tng co thé lién quan mét thiét voi
ap suét, to hop ctia ching khién olefin va/hodc isoolefin va nu6e sbi trong ving phan tng.
Nhiét do can thiét cho nguyén lidu cdp Cs ¢6 thé 1a cao hon so véi nguyén liéu cdp Ca, cling
nhu & cac phan ctia cdt dudi ving phan tng, do d6 khién dime tach khoi cac hop chét nap
khong phéan tng.

Nhiét do trong cdt dugc xac dinh theo nhiét do soi ciia hdn hop 1éng c6 mit & 4p sudt
nhét dinh bit ky. Nhiét d6 & phan dudi ctia ¢t phan 4nh thanh phin cta nguyén liéu & phan d6
ctia cdt, ma s& 12 cao hon so v6i phin trén dau; tic 13, khi 4p sudt khong dbi thi thay di vé
nhiét d6 biéu thi thay ddi v& thanh phﬁn cta cot. Dé thay d6i nhiét do, ap sut trong cdt c6 thé
duoc thay dbi. Do d6, viéc kiém so4t nhiét do & ving phan tng duoc kiém soét bing ap sudt va
bd sung nhiét (cac phan ting toa nhiét) chi khién sbi hon. Bing céch ting &p suat, nhiét do ciing
tang, va ngugc lai. Mdc du binh phan Gng cdt chung cit duoc sur dung, mdt vai trong sd céc
olefin vi/hodc isoolefin c6 thé khong duge chuyén héa va c6 thé di ra khoi cot theo phin phia

trén dau.
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Céc dime, c4c oligome, va cac san phdm phu ete bat ky (tiy theo ruou duge st dung), 1a
nguyén lidu s6i cao nhét, duoc loai ra khoi binh phéan tng cot chung cét & dang phan doan day.
Phan doan phia trén c6 thé chira chét diéu tiét, olefin va/hoic isoolefin khong phéan tng, va chit
tro nhe bét ky chira trong phin nap, nhu butan va pentan.

Hinh 1 minh hoa so @ quy trinh don gian héa caa hé théng dé oligome hoa (dime héa)
olefin va/hodc isoolefin theo cac phuong an dugc boc 16 trong ban md ta nay. Khi duge mo ta
duéi day lién quan dén phan nap C4 hdn hop, hé théng c6 thé duoc sir dung theo cach tuong tu
& xir Iy phan nap Ca/Cs hdn hop hoic phn nap Cs hdn hop.

Phan nap hydrocacbon, nhu Raffinate (RAFF-1) tir quy trinh tach butadien, chura
isoolefin, nhu isobutylen, va mdt hodac nhiéu isobutan, 1-buten, butadien, n-butan, va 2-buten,
c6 thé dwoc nap théng qua dwong dong 101 vao binh phan tng 10, nhu hé théng phan tmg tang
c6 dinh chtra chét xtc tac thich hop dbi vdi cac phan ting oligome héa. Theo mdt s phuong 4n,
butadien trong nguyén lidu cdp co thé bi giéi han dén bé hon 3000ppm théng qua quy trinh
trude nhu quy trinh hydro hoa. Chat diéu tiét phan tmg, nhu mét hodc nhiéu ruou, cling ¢6 thé
duoc nap vao binh phan tng 10 thong qua duong dong 400. Theo cach khac, va/hodc ngoai ra,
chit diéu tiét bd sung c6 thé duoc nap vao binh phénz tmg 10 théng qua dudng dong 304; chit
didu tiét bd sung nay cé thé dén tir hé théng thu hdi ruou trude hodc sau, nhu duge minh hoa
trén Hinh 3, ching han.

Trong binh phan tng 10, isobuten phan tmg khi c¢6 chit xtc tac chira trong ving phan
ting chuyén héa mot phan isobuten va n-olefin thanh oligome, ké ca dime cua isobuten. Tiép
6, dong thai 105 ra khoi binh phan vmg 10 c6 thé duoc két hop véi chit didu tiét phan tmg bd
sung (vi du, chét xur Iy bing oxy) va duoc nap vao binh phan tmg 20, con chtra chit xuc tac
thich hop ddi véi cac phan ting oligome hoéa. trong binh phan tng 20, isobuten phan tng khi c6
chit xtic tic chtra trong ving phan tmg chuyén héa mot phén isobuten dé tao ra thém cac
oligome, ké ca cac dime ciia isobuten, ngoai cac loai tao ra dwoc trong binh phan tmg 10. Theo
mot sb phuong 4n, viéc nap dong thai 105 vao binh phan tng 20 c¢6 thé duoc thuc hién khong
cd budc tach trung gian.

Tiép d6, dong thai 204 ra khoi binh phan tng 20 c6 thé dugc nap vao ¢t chung cit xic
tac 30. Néu can thiét hodc mong mudn, chit diéu tiét bd sung 301 ¢6 thé dugce nap mot cach
truc tiép vao ¢t chung cit xuc tac 30. Phin nap cta dong thai ra khoi binh phan tmg 30 c6 thé
duoc dua vao ¢t chung cit xtic tic dudi ving phan tmg chita chét xtc tic thich hop dé
oligome hoa. Céc san phim phan tmg ning c6 thé chung cét theo dong thoi gian, va isobuten va

c4c thanh phan nhe hon 1én viing phéan ting, trong d6 isobuten va/hoac olefin khac phan tmg khi
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¢6 chét xuc tac chira trong ving phan tmg chuyén héa mét phan isobuten thanh oligome, k& ca
dime cua isobuten.

Phan chung cét phia trén dau 306 tir binh phén tmg chung cat xuc tac 30 ¢6 thé bao gdm
C4 khong phan mg, nhu n-butan, 2-buten, 1-buten, va isobutylen, cling nhu rugu khong phén
mg, nhu metanol, va duoc chuyén dén mot hodc nhidu quy trinh tiép sau nhu chiét va thu hdi
rugu, alkyl hoa, ddng phan héa, hodc céc quy trinh trao dbi.

La phan tmg phu, chét didu tiét c6 thé phan tng v6i mdt phan cia it nhat 13 mot trong sb
isoolefin va 1-buten bat ky c6 mit trong céc ving phan tmg d& tao ra cdc san phim phu
oligome hoéa di dwoc oxy hoa, nhur metyl sec-butyl ete. Pong thoi véi cac phan ung oligome
héa, céc oligome, ké ca dime va trime, cling nhu cac san phdm phu phan mg ning chung cét
xudi theo thoi gian va c6 thé duge thu hdi & dang phén doan day thong qua dudong dong 206, va
isobutan va ruou bat ky khong phan tng, isobuten va 1-buten, néu c6 mit va khong phan tng,
c6 thé chung cét 1én va duoc thu hdi thong qua dudong dong phia trén 306.

Phan d4y & cot chung cit xdc tic 206 ¢ thé bao gdm dime va trime tao ra duoc thong
qua phan mg trong cac binh phan tmg 10, 20, 30, va ¢6 thé dwoc dung 1am nguyén liéu thd cho
cac quy trinh khac nhau tiép sau. Vi dy, phin doan dime thu dwoc c6 thé duoge dung lam
nguyén liéu tho dé san xudt cac hoa chat khac nhau, nhu cdc chét diét cé va céc chit trtr sinh
vat gy hai. Theo cac phuong én khéc, cac dime c6 thé dugce nap vao hé thong alkyl héa, trong
d6 cac dime c6 thé phan ly thanh olefin cdu thanh va phan tmg véi alkan dé tao ra alkylat trong
khoang sdi cua xing. Dime con c6 thé duge hydro héa dé tao ra hydrocacbon thudc pham vi
xang, nhu octan, nonan, va cdc hydrocacbon khac. Theo cac phuong an khéc nita, dong chira
dime c6 thé duoc ding 1am nguyén liéu tron hydrocacbon thude pham vi xang khong can hydro
hda hodc alkyl hoa.

Theo cach khac, tiép do cac phén day 206 cé thé duoc tach tiép, néu mudn, nhu & mot
hodc nhiéu cot chung cit, nhu céc cdt cét phén doan 40 va 50, nhu dugc minh hoa trén Hinh 1.
Phin ddy cua cot chung cét xuc tac 206, ma bao gdm dime va trime, ciing nhu cdc cht xi ly
bing oxy c6 nhiét do soi cao, ¢6 thé dugc giri dén cot cit phan doan thir nhit 40. Dong san
phdm phia trén 401, ma c6 thé bao gdm céc thanh phan nap khoéng phan g bat ky, nhu Cy
hodc Cs olefin va isoolefin, cfing nhu cac chit tro nhu butan hodc isobutan, va céc cht xi ly
béng oxy nhe nhu metanol, ciing nhu céc ete nhe hon bét ky tao ra dugc, nhu MTBE va MSBE,
c6 thé duoc tai tuan hoan vé binh phan ung 10 va/hodc 20 lam chit didu tiét xu Iy bang oxy
400. Mot phan ctia dong san phim phia trén 401 cfing c6 thé duoc suc bing dudng dong 402,

hoic c6 thé duoc dung 1am hdn hop nhién liéu.
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Dong san phdm thudc phan day 402, tir cot 40, ma c6 thé bao gdm dime va trime cta
isobutylen, c¢6 thé dwoc nap mét cach truc tiép nhw san phdm hang xuét ra, sit dung 1am hdn
hop nhién liéu, dugce nap vao quy trinh hydro héa sau, hogc duoc cit phan doan tiép, nhu & cot
50. Cot 50 c6 thé tach san phdm thudc phan day 402 thanh dong dime (isoocten) phia trén 501,
va phan doan Cia+ 504, ma bao gdm céc trime va céc oligome bac cao hon cua cac olefin
va/hodc cac isoolefin.

Hinh 1 minh hoa hé théng tach bao gém hai chung ct cot tao ra dime & dang san phém
phia trén 501. Theo cac phuong 4n khac, nhu duge minh hoa trén Hinh 2, mot ¢t chung cit c6
vach phan chia 60 c6 thé duoc sir dung dé tach cot chung cét xuc tac 30 dong san pham thudc
phan day 206 thanh dong san phdm phia trén 401, dong dime 501, va dong chit ning 504.

Hinh 3 minh hoa quy trinh twong tw hé thdng trén Hinh 2, bao gdm hé théng thu héi rugu
80, ma c6 thé dugc sir dung dé tach san phim phia trén 306 tir binh phan tmg cot chung cét
thanh dong ruou quay vong 304 va phan doan hydrocacbon 802 bao gdm Cs-Cs olefin khong
phan Gmg, Cs4-Cs isoolefin khong phan tmg, va céc chét tro.

Nhu néu trén, cdc phan ung dime hoa va oligome hoa 13 toa nhiét. Néu can thiét, thiét bi
lam ngudi gifta cac cong doan cb thé duoc cung cip dé kiém soat hodc didu hoa nhiét do cta
dong thai tir binh phan tng 10 dang dugc nap vao binh phan tng 20.

Trong khi cac hé thdng theo cac Hinh 1 dén 3 dwoc minh hoa 12 bao gdm hai binh phan
ting ting cb dinh, c6 thé str dung nhiéu hodc it binh phan tng hon. Theo cac phuong 4n nay,
viéc nap chét xtr ly b?lng oxy va/hoic rugu c6 thé duoc phén doan nhim dat duge mic d6 chon
loc mong muén & cac phan tmg dime hoa va/hoic ete héa.

Nhu néu trén, sang ché, theo cc phuong an ctia né, c6 thé sir dung chét xuc tac axit c6
mic d6 chon loc rat cao dbi véi viee oligome héa. Mirc d6 chuyén hoa thép hon chét diéu tiét
xtr ly bang oxy thanh c4c san phim phu ning x 1y bing oxy c¢6 thé 1a cach xtt Iy ¢6 loi. Vi du,
cd it hodc khong cod chét nang xu ly béng oxy, nhw MTBE, MSBE, va cac san phdm phu néng
hon xir Iy biang oxy, ¢6 thé cho phép cac san phdm dime va oligome duoc st dung mot cach
truc tiép, ma khong tach tiép thanh phan sau khi thu hdi & phan tach, du d6 1a ot c6 vach phan
chia hodc nhiéu cot chung cét.

Theo mdt s6 phuong é&n, vi dy, metanol co thé duoc dung lam tdc nhan cai bién xu ly
bing oxy. Khi dugc sir dung, metanol c6 thé phan tng dé tao ra MTBE va MSBE, chéng han,
cling nhu cdc amylen ete twong tmg. Metanol c6 thé dugc thu hdi & phan phia trén tir binh phan

tmg chung cat xuc tdc, va phan phia trén cé thé duge nap vao vung thu hoi rugu. Vi nude ¢
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thé duoc st dung dé tach va thu hdi metanol, nén metanol ma duoc tai tudn hoan vé binh phan
g c6 thé chira chit nude.

Theo mdt s6 phuong 4n, chat didu tiét xu ly bang oxy phan ung c6 thé 1a hodc ¢6 thé bao
gdm ruou butylic bac ba. Theo mot sb phuong 4n, metanol tai ché c¢6 thé chira nudce, nhu néu
trén, ma c6 thé phan tng vai isobuten, vi du, d8 tao ra ruou butylic bac ba. Pi thdy ring ruou
butylic bac ba tao nén hdn hop ddng s6i véi Cs olefin, va do d6 c6 thé duge thu hdi véi dong
san phdm dime. P4 thiy ring viée sit dung Cs olefin & phan nap gitip ph4 v& hdn hop ddng soi,
va c6 thé cho phép thu hdi sach hon céc san phim dime khi 4p dung cach rat bén canh, nhu
dugc minh hoa trén Hinh 2 va Hinh 3.

Theo céc phuong 4n véi chit xtic tic ¢ mic dd chon loc cao / hoat tinh phan tng x Iy
bang oxy thip, da phat hién thiy rang ruou butylic bac ba c¢é thé ¢6 it dn khong co hoat tinh
phéan tmg véi olefin va isoolefin. Theo cdc phwong 4n ndy, phan thu hdi rugu ¢6 thé duge bo
qua tir quy trinh nay, vi chit xtr Iy bang oxy thu hdi dwoc & phan phia trén tir cot vach phén chia
¢6 thé duoc tAi tuin hoan vé c4c binh phén tmg d& sir dung tiép lam chat didu tiét phan ung.

Etanol, khi duoc st dung, c6 thé duoc thu hdi & ca phan phia trén va phan day tir cot
chung cét xtc tac. Do d6, phan thu hdi rugu khi st dung etanol ¢6 thé dugc mong mubn.

Propanol va isopropanol ciing duoc thiy c6 it dén khong c6 hoat tinh phan tng so trén
chét xiic tac c6 mirc d6 chon loc cao/hoat tinh phén Gng xtt 1y bing oxy thdp. Theo cdc phuong
4n nay, ruou C3 ¢6 thé duoc thu hdi & phin ddy cia binh phan ting chung ct xtc tac va tiép do
c6 thé dwoc thu hdi & phan phia trén ca cdt chung cit thu nhét hodc & phén phia trén cua cot
chung cit vach phan chia. Theo c4c phuong 4n nay, ruou c6 thé duoc thu hdi & phan phia trén
cta cot chung cat ¢6 vach dugc chia va co thé duogc tai tudn hoan vé cac binh phéan tmg dé sir
dung tiép 1am chét didu tiét phan ting.

Khi chét diéu tiét ning hon (ching han propanol, isopropanol, rrou butylic bic ba) dugc
st dung, thi phan phia trén tir cot chung cit xtc tac c6 thé chi bao gdm cac thanh phin nap
hydrocacbon nhe khéng phan tng. Viéc thu hdi dong Cs khong chira chét xi Iy bing oxy c6 thé
cho phép dong phia trén chung cét xtic tac cin duoc thu hdi dé ding & cic quy trinh tiép sau
véi it hodc khong xir 1y bd sung trude khi st dung, nhu & ving alkyl héa dé chuyén hoéa
isobutan thanh octan, trong s cac ting dung ¢ kha ning tiép sau khac ma c6 thé duge du tinh
mdt cach dé dang.

Nhu d4 néu trén, theo mét s phuong én, cac chit xtc tac duoe ding & ving phéan ung
oligome héa c6 thé dugc chon dé ¢6 hoat tinh phan tmg xtt Iy bing oxy thip, tao ra it san phdm

phu xir Iy bang oxy hon. Theo c4ch khac, hodc ngoai ra, cht didu tiét x 1y bing oxy dwoc st
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dung c6 thé c6 hoat tinh phan ung thép trén chit xuc tac da chon. Mot cach c6 1oi, cdc hé théng
va cac quy trinh theo sang ché c6 thé sir dung theo cach c¢6 loi C3 va ruou nang hon lam chit
diéu tiét phan ting, nho d6 giam dén mirc t6i thiéu hodic loai bd nhu ciu tach ruou trén dong
phia trén chung cit xtc tac.

Nhu d4 néu trén, cac Cs olefin bao gdm isobutylen, buten-1 va buten-2 tir nguyén liéu cip
hydrocacbon dugce tron véi phan doan gém ruou C; dén C4 va/hoic nude. Quy trinh oligome
hoa kiém soét c6 thé dugc thyc hién bang cach st dung ruou bét ky trong sé céc ruou C; dén
C4 va nude hoic td hop ruou va nude. Sau d6, Cq va rugu da tron duge chuyén sang binh phan
Ging tang ¢ dinh chtra chit xtc tac axit dé oligome héa, trong d6 cac phan ung oligome hoéa
duoc kiém soét xay ra dé tao nén Cs, Cr2 va Cie olefin. Dé didu hoa céc phan tng va ca thién
mirc d6 chon loc dé tao ra Cs olefin, rugu C; dén Cy4 va/hodc nude hoat d6ng nhu chit diéu bién
hodc chit lya chon. Tiy theo muc do chuyén hoa Cy4 olefin, mdt hodc hai binh phan Gng dugc
van hanh lién tiép nhau dé cai thién muc chuyén hoa butylen téng thé. Dong thi ra ctia binh
phan ting oligome héa nap cdt chung cit xtic tic ma chit xvc tac oligome héa nim trong d6
phén xuc tac. Tuy theo loai ruou, su thu hdi ruou c6 thé & phia trén hodc day cua phén chung
cét xtic tac. Sau d6, day clia phan chung ct xuc tac duoc chuyén dén budce cht phén doan bao
gdm cbt vach phén chia dé tach ruou, chét xtr 1y biang oxy va nude tir Cs, Ciz va Cis olefin.
Vich phan chia trong cdt c6 thé 13 1éch tam hodc & gifra tiiy theo lwong Ci2 va Cis olefin tao
duoc. Sau d6, phéan phia trén ctia ¢dt vach phan chia bao gdm hau hét rugu thu hdi duge va mot
vai chit xtr Iy bang oxy dugc giri nguoc lai cic binh phan tng va chung cit xuc tac dé kiém
soat phan tmg oligome héa. Phan cit phu gdm Cs olefin tinh khiét cao duge liy tir phan bén
phai cta cdt vach phan chia; vi du, phén cAt phu c6 thé chira nhidu hon 90% trong luong Cg
olefin theo mot s6 phwong 4n, cao hon 95% trong luong Cs olefin theo cac phwong 4n khéc, va
cao hon 98% trong luong Cs olefin theo cac phwong 4n khac nita. Trong khi phin mé ta trén
day chii yéu lién quan dén phan cét Cs, quy trinh theo sang ché str dung Cs hodc phin nap C4/Cs
hén hop ¢ thé dugc van hanh theo cach tuong ty dé tao ra phén cét phu c6 d6 tinh khiét dime
tuong tu. Ty theo loai rugu, néu ruou 14 loai nhe ma nd cit phan doan tir phin trén cua cot
chung cét xuc tac, thi n6 ¢ thé dwoc thu hdi bing cach rira ddng thoi bang nude, tiép theo 1a
cét phan doan dé tach tiép ruou. Tiép d6, rugu thu hdi duge tir bude cht phéan doan duoc tai
tudn hoan vé céc binh phén tng va cdt chung cat xtc tac. Ruou b duoc nap vao, néu can.

Mbt trong sb cac uu diém so vai giai phép k¥ thuat d biét 1a mutc do tdi thidu tao ra cac
ete (nhw MTBE, MSBE, ETBE, ESBE) ma khién cho nha méy linh hoat hon vé yéu ciu vé chit
xtt Iy bang oxy. Tiy theo yéu cu ctia nha mdy, quy trinh nay c6 thé duoc thiét ké khép véi
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ruou cu thé. Ngoai ra, viéc st dung cdt chung clt c6 vach chia & budc cit phén doan ndng tiép
theo ciing c6 thé 1am giam s luong thiét bi va khong gian xudng trinh ty thap théng thuong.
Mic di ban md ta ndy bao gdm sb lwong han ché phuong 4n, ngudi c6 hiéu biét trung
binh trong linh vic k§ thuat nay, dua vao ban md ta nay, cin hidu rang cac phuong 4n khac c¢6
thé dugc sang tao ma khong tréch khoi pham vi cia ban mo ta nay. Do dé, pham vi clia sang

ché chi bi gidi han & cac di€m yéu cau bao hd kém theo.
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YEU CAU BAO HO

1. Quy trinh dime héa céc olefin va/hoic cac isoolefin, quy trinh nay bao gdm céc budc:

nap chét cai bién phén tng xir Iy bing oxy va nap hydrocacbon hdn hop vao binh phan
mg tdng c¢b dinh chira chét xuc tac oligome héa, phin nap hydrocacbon hén hop nay chtra
isobuten va tuy y mot hoac nhiéu isobutan, n-butan, 1-buten, va 2-buten;

cho isobuten phan tmg trong binh phan tmg tdng c¢b dinh trong cac didu kién oligome héa
dé tao ra dong thai phan tmg chira chét cai bién phan tng, cac dime isobuten, isobuten khéng
phan ¢mg, c4c san phdm phu bét ky ctia phan tng sdi & nhiét d6 cao xur ly béng oxy dugc tao ra,
cling nhu isobutan, n-butan, 1-buten, va 2-buten bat ky khéng phan tng;

nap, ma khong tach thanh phan, dong thai phan Gng vao binh phan tGng ting ¢6 dinh tht
hai chira chét xtic tac oligome hoa;

cho isobuten khong phan tmg phan tmg trong binh phan tng ting ¢ dinh thr hai trong
cac didu kién oligome hoa dé tao ra thém dime isobuten, thu hdi dong thai phan Ung tht hai
chita chét cai bién phan tng, dime isobuten, cac san phim phu bat ky ctia phan Gng s6i & nhiét
d cao xir Iy bang oxy duogc tao ra, ciing nhu isobutan, n-butan, 1-buten, va 2-buten bat ky
khong phan ung;

nap, ma khong tdch thanh phan, dong thai phan ting thit hai vao binh phan tng chung cAt
xtic tic ¢6 ving chung cit ¢6 hoat tinh phan tng chira chit xuc téc oligome hoa;

ddng thoi trong binh phan Gng chung cat xdc tac:

cho isobuten khong phan tmg phan tmg dong thai phan tmg thir hai dé tao ra thém dime
isobuten;

tach cdc dime va cic san pham phu bét ky ctia phan tng s6i & nhiét d6 cao xtr 1y bang
oxy, thu hdi dugc & dang phan doan ddy, tir isobutan, n-butan, va isobuten bt ky khong phan

ung, 1-buten, va 2-buten, thu hdi dugc & dang phan doan phia trén.
2. Quy trinh theo diém 1, trong d6 chét xuc tac oligome héa chira trong mdi binh phan ing tang
c6 dinh, binh phan tng ting c¢b dinh thi hai, va ving chung cAt ¢6 hoat tinh phéan g chira chét

xuc tac axit sulfonic.

3. Quy trinh theo diém 1, trong d6 chat cai bién phan tng xtr Iy bang oxy dugc chon tir nhém

bao gdm metanol, etanol, propanol, isopropanol, va hdn hop cua ching.
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4. Quy trinh theo diém 1, trong d6 phén doan day con chira chit cai bién phan mg va trime
isobuten, quy trinh nay con bao gdm viéc tach phan doan day trong cot chung cat chia thanh dé
thu hdi an phan doan trén, phin doan rit canh chita dime isobuten, va phan doan day chira

trime isobuten.

5. Quy trinh theo diém 4, trong d6 phén doan rut canh chira nhidu hon 95% trong lugng cac

dime isobuten.

6. Quy trinh theo diém 4, trong d6 mdt hodc ca hai phan doan déay tir cot chung cét ¢6 vach
dugc chia va phan doan trén tlr cot chung cét c6 vach dugc chia bao gdm cac san pham phu
duge oxy hoa hodce bao gdm chét cai bién phan Gng, quy trinh ndy con bao gdm budc:

thu hoi cht cai bién phan tmg hoic cac san phdm phu duoc oxy héa tir mot hodc ca hai
phan doan day tir cot chung cét ¢6 vach duoc chia va phan doan trén tir c¢6t chung ct vach
chia; va

tai tudn hoan tac nhén cai bién thu hdi duoc hodc san phim phu d4 dugc oxy héa vé mot
hozc nhiéu binh phan tng tang c¢b dinh, binh phan tng ting c¢b dinh thi hai, va binh phan tmg

chung cat xuc tac.

7. Quy trinh theo diém 1, trong d6 quy trinh nay con bao gdm budc:

nap hdn hop Cs hydrocacbon bao g@)m isobuten, 1-buten, 2-buten, isobutan, va n-butan
vao binh phan tng dong phan héa hydro;

ddng phan héa hydro 1-buten trong hdn hop C4 hydrocacbon dé tao ra thém 2-buten;

cAt phan doan hén hop C4 hydrocacbon dé thu dugc phan doan trén chtra isobuten va
isobutan va phan doan day chira 2-buten va n-butan; va

nap phan doan d4y chia 2-buten va n-butan & dang phan nap hydrocacbon hdn hop nay

vao binh phén tng tdng ¢b dinh.

8. Quy trinh dime hoa cac olefin va/hoic céc isoolefin, quy trinh ndy bao gdm céc bude:

nap chit cai bién phan ting xir Iy bing oxy va nap hydrocacbon hdn hop vao binh phan
ting ting cb dinh chira chét xtic tic oligome héa, phin nap hydrocacbon hdn hop nay chira Cs
hydrocacbon, Cs hydrocacbon, hodc hdn hop gdbm Cs va Cs hydrocacbon, mdi hydrocacbon hén

hop nay 14n luot bao gdm isoolefin, n-olefin, isoparafin va n-parafin;
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cho isoolefin phan tmg trong binh phan tmg ting c¢b dinh trong cac didu kién oligome héa
dé tao ra dong thai phan tmg chira chat cai bién phan tmg, dime isoolefin, isoolefin khong phan
ting, cAc san phim phu bét ky cia phan tng s6i & nhiét do cao xtt 1y bang oxy dugc tao ra, cling
nhu isoparafin, n-parafin, va n-olefin bét ky khong phan tmg;

nap, ma khong tach thanh phin, dong thai phan tng vao binh phan ng tang ¢b dinh tht
hai chita chét xtc tac oligome hoa;

cho isoolefin khong phan tmg phan ting trong binh phan ting ting ¢ dinh thi hai trong
cac diéu kién oligome hoa dé tao ra thém dime isoolefin, thu hdi dong thai phan tmg tht hai
chira chit cai bién phan tmg, dime isoolefin, cac sén phdm phu bét ky ctia phan ung s6i & nhiét
dd cao xir Iy bing oxy duoc tao ra, ciing nhw isoparafin, n-parafin, va n-olefin bét ky khong
phan Ung;

nap, ma khéng tach thanh phan, dong thai phan tng tht hai vao binh phéan tmg chung cAt
xtc téc ¢6 ving chung cét ¢6 hoat tinh phan ting chia chit xtc tac oligome hoa;

dong thoi trong binh phan tmg chung cit xuc tac:

cho isoolefin khong phan ting phan tg trong dong thai phan tng thi hai dé tao ra thém
dime isoolefin; _

tach cac dime va cic san phim phu bét ky ctia phan Wng sdi & nhiét d cao xi Iy bing
oxy, thu héi duoc & dang phéan doan day, tir isoparafin, n-parafin, va isoolefin va n-olefin bét ky

khong phan ting, thu hdi dwoc & dang phan doan phia trén.

9. Quy trinh theo diém 8, trong d6 chat xtic tac oligome hoa chira trong mdi binh phan tng ting
¢b dinh, binh phan tng tang ¢6 dinh tht hai, va ving chung cit ¢6 hoat tinh phan Gng chira chit

xuc tac axit sulfonic.

10. Quy trinh theo diém 8, trong d6 chat cai bién phan tng xtt Iy bang oxy dugc chon tir nhém

bao gdbm metanol, etanol, propanol, isopropanol, va hdn hop cta ching.

11. Quy trinh theo diém 8, trong d6 phan doan day con chira chét cai bién phéan img va isoolefin
trime, quy trinh nay con bao gdm viéc tach phan doan ddy trong cot chung cit chia thanh d& thu
hdi phan doan trén, phan doan rut canh chira dime isoolefin, va phan doan ddy chira isoolefin

trime.
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12. Quy trinh theo diém 11, trong d6 phan doan rut canh chita nhidu hon 95% trong lugng dime
isoolefin. |
13. Quy trinh theo diém 11, trong d6 mdt hodc ca hai phan doan day tir cot chung cét c6 vach
dugc chia va phan doan trén tlr cdt chung cét c6 vach duge chia bao gdm céc san phdm phu
duoc oxy hoa hodc bao gdm chét cai bién phan tmg, quy trinh niy con bao gdm budc:

thu hdi chit cai bién phan ung hodc cac san pham phu duoc oxy héa tir mot hodc ca hai
phan doan day tir c6t chung cat ¢6 vach duoc chia va phan doan trén tir ¢t chung cit c6 vach
duoc chia; va

tai tudn hoan tac nhan cai bién thu hdi duoc hodc san phém phu da dugc oxy hda vao mot
hozc nhidu binh phan Gng tang c¢b dinh, binh phan g tang c¢b dinh thi hai, va binh phan tng

chung cat xtc tac.

14. Hé théng dime héa chon loc céc olefin va/hodc cac isoolefin, hé théng bao g@)m:

dong nap dé van chuyén chét cai bién phan tmg xi Iy bang oxy tir hé thdng cung cip chét
cai bién phan tng xu ly bing oxy;

dong nap dé vin chuyén phin nap hydrocacbon hdn hop tir hé thdng cung cap
hydrocacbon hdn hgp, phan nap hydrocacbon hdn hop nay chta Cs hydrocacbon, Cs
hydrocacbon, hodc hdn hgp gdm Cs va Cs hydrocacbon, mdi hydrocacbon hdn hop nay 1an luot
bao gdm isoolefin, n-olefin, isoparafin va n-parafin;

binh phan tng tang cd dinh chira chit xtc tac oligome hda, binh phan tng ting ¢b dinh
duge tao cau hinh dé nhan phan nap hydrocacbon hdn hop nay va chét cai bién phan tmg xtr 1y
bang oxy va cho isoolefin phan tng trong binh phén ung tang ¢d dinh trong cac didu kién
oligome héa dé tao ra dong thai phan ung chira chit cai bién phan tmg, dime céc isoolefin,
isoolefin khong phan tmg, cic san pham phu bat ky ctia phan timg s6i ¢ nhiét do cao xr Iy bang
oxy dugc tao ra, cling nhu isoparafin, n-parafin, va n-olefin bat ky khong phan tng;

duong dong dé cip, ma khong tach thanh phan trung gian, dong thai phan tmg tir binh
phan tmg ting ¢ dinh vao binh phan tng ting ¢ dinh thi hai chtra chat xtc téc oligome hoa
va duoc tao cdu hinh dé isoolefin khong phan tmg phan tng trong binh phan tng tng ¢b dinh
thtt hai trong céc diéu kién oligome héa dé tao ra thém dime isoolefin, thu hdi dong thai phan
ting thtt hai chira chét cai bién phan tmg, dime céc isoolefin, c4c san phim phu bit ky cia phan
ting sb6i & nhiét d6 cao xir Iy bing oxy dugc tao ra, cling nhu isoparafin, n-parafin, va n-olefin

bat ky khong phan tmg;
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duong dong dé van chuyén, ma khong tach thanh phdn, dong thai phan tng tht hai tir
binh phan tmg tang c6 dinh thit hai vao binh phan tng chung cét xtc tac, c6 ving chung cit co
hoat tinh phan mg chtra chét xtic tic oligome hoa, va dugc tao cAu hinh dé:

cho isoolefin khong phan ting phan ng trong dong thai phan tng thir hai dé tao ra thém
dime isoolefin;

tach cAc dime va cdc san pham phu bat ky cta phan Gmg sdi & nhiét do cao x Iy bing
oxy, thu hdi duoc & dang phan doan ddy, tir isoparafin, n-parafin, va isoolefin va n-olefin bt ky

khéng phan tmg, thu hdi duge & dang phén doan phia trén.

15. Hé thdng theo diém 14, trong d6 chét xidc tac oligome hoa chira trong mdi binh phéan ting
tng ¢ dinh, binh phan tng ting ¢ dinh thé hai, va ving chung cét ¢6 hoat tinh phan tng

chira chét xuc tac axit sulfonic.

16. Hé théng theo diém 14, trong d6 phan doan ddy con chira chit cai bién phan tmg va
isoolefin trime, hé con bao gdm cot chung cit tuomg phan chia dé tach phan doan day va dé thu
hoi phan doan trén, phan doan rit canh chtra dime isoolefin, va phin doan day chira isoolefin

trime.
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