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R! dén R? 12 nhém alkyl gicng nhau:
R* khéc véi R' dén R® va dugc chon tlr nhém C,-Cyalkyl; va X 13 halogen.
- Sang ch& con dé cap dén chét xiic tic ion dang 16ng chita hop chat nay dugc
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Linh vie ky thuat dwoce dé cap
Sang ché dé cap dén quy trinh alkyl héa céc parafin. Cu thé hon, sang ché dé
cap dén chat 16ng ion ding d& alkyl hoa olefin-parafin.

Tinh trang ky thuit cia siang ché

Qua trinh alkyl héa c4c parafin ciing v6i cac olefin dé san xult cac san phim
alkylat cho xing c6 thé sir dung nhiéu loai chét xuc tac khac nhau. Viéc Iwra chon chét
xuc tac phy thudc vao sin phdm cudi cling ma nha san xut mong mudn. Céc chit
long ion 13 cac chét xuc tac c6 thé dugc sir dung rdng rdi trong cac phan irng xuc tac,
bao,gdm alkyl héa céc parafin cling véi cac olefin. Cac chit 16ng ion 12 cac hdn hop
chu yéu cta cac mubi c6 nhiét do néng chay thip hon diém néng chay cu thé cua cac
thanh phan.

Céc chét 16ng hon 13 cic mudi co ban & trang thai léng, va dugc mo ta trong
cac patent M§ s6 US 4,764,440; US 5,104,840; va US 5,824,832. C4c dic tinh thay
d6i d6i véi cac chét long ion ndy. Phu thudc vao cation hitu co clia chit l1éng ion va
anion, chat 1ong ion c6 thé c6 céc dic tinh khac nhau. Cac trang thai thay dbi dang ké
d6i v6i cac khoang nhiét do khéc nhau, va t6t hon 13 tim ra cac chit 16ng ion ma
khdng can phai st dung céc didu kién khéc nghiét hon nhu 1am lanh sau.

Ban chit ky thuit ciia sang ché

Muc dich ctia sang ché 13 d& xuét chit quy trinh alkyl héa céc parafin.

Cu thé hon, sang ché @ xudt quy trinh alkyl héa cac parafin cung véi cac
olefin. Céc parafin bao gdm dong céc parafin va céc iso parafin c6 tir 2 dn 10 nguyén
tt cacbon, véi dong dwgc uu tién bao gdém cac iso parafin c6 tir 4 dén 8 nguyén tir
cacbon. Dong olefin bao gdm cac olefin c6 tir 2 dén 10 nguyén tir cacbon véi dong
dugc wu tién bao gdm cac olefin c6 tir 3 dén 8 nguyén ti cacbon. Quy trinh nay bao
gdm buéc din cac parafin va cac olefin vao thiét bi phan ung alkyl h6éa dugce van hanh
& cac diéu kién phan tmg dé tao ra san phim alkylat.

Thiét bi phan Gng alkyl héa chira chit xuc tac chét long ion 13 phosphoni
haloaluminat bac bdn. Chét léng ion nay co cAu tric PR1R;R3R4-ALX7:
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trong do:

P 1a nhém phosphoni va R;, R,, R; va Ry 1a cdc nhém alkyl gén v6i nhom
phosphoni. Cac nhom alkyl Ry, R, va Rz 13 cdc nhom alkyl giéng nhau, va R4 1a nhom
alkyl c6 s6 lwgng nguyén tir cacbon 16n hon. Nhém alkyl bao gdm R, R, va R; c6 tix
1 dén 8 nguyén tir cacbon, va nhém alkyl bao gdbm Ry c6 tir 4 dén 12 nguyén tir
cacbon. Phin anion cua chét long ion bao gém Al X7, véi X 1a halogenua tir nhém F,
Cl, Br, hoac 1.

Theo mdt phuong 4n, cic nhém alkyl theo sang ché bao gdbm nhém alkyl Ry ¢6
nhidu hon it nhit 1 nguyén tir cacbon so véi nhém R;, v6i cac nhom alkyl R, va R
gidng nhu nhém R;.

Theo phuong 4n khac, cac nhém R; va R4 duge chon sao cho khi cac nhém R,
va Ry 1a cac parafin, hodc HR; va HRy, thi HR, duoc chon dya trén viée c6 diém soi
& &p suét khi quyén cao hon it nhit 13 30°C so v6i diém sbi cia HR;.

Céc myc dich, wu diém va tmg dung khéc cta sang ché s& trd nén rd rang ddi
v6i ngudi ¢6 hiéu biét trung binh trong linh vyc ndy théng qua phan mé ta chi tiét sau
day va cac hinh v€& kém theo.

MO ta van tat cac hinh vé

Fig.1 thé hién anh huéng ciia 6 dai mach bén bit dbi ximg 1én hiéu qua alkyl
héa ctia c4c chit 16ng ion phosphoni—cloaluminat;

Fig.2 thé hién anh huéng ctia 6 dai mach bén dbi xtémg 1én hiéu qua alkyl héa
clia cic chit 16ng ion phosphoni-cloaluminat;

. Fig.3 thé hién sy so sanh hiéu qua alkyl hoa ciia céc chét long ion gbc
phosphoni va gbc nito; va

Fig.4 thé hién anh hudng ctia nhiét d6 1én 6 chon loc san phadm déi véi cac chét
1éng ion cloaluminat gbc P va gbc N.
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M5 ta chi tiét sang ché

Céc chét 1ong ion khac nhau duge md ti trong céc tai liéu va trong cac patent.
Céc chat 16ng ion c6 thé dugc str dung cho cic phan img xic tac khac nhau, va viéc
sit dung cic chit 1ong ion trong cic phan Ung alkyl héa hién 13 méi quan tim dic
biét.

Céc chét 16ng ion, nhu dwgc sir dung & déy, 13 phirc chét cua cac hdn hop véi
chit 1ong ion bao gdm cation hitu co va hgp chét anion va hop chit anion thudng Ia
anion v6 co. Mic dir cdc chit xac tac nay cb thé rat hoat dong, tuy nhién di véi cac
phan @ng alkyl héa, ching cin dwgc thuc hién cic phan Umg & cac nhiét do thip,
~ thudng 12 ndm trong khoang tir -10°C dén 0°C, dé t6i wu héa hrong san pham alkylat.
Diéu ndy can phai 1am lanh thiét bj phan tmg va nguyén liéu cdp vao thiét bi phan
g, va can thém chi phi dang ké vé trang thiét bi va ning lwgng bd sung dé sir dung
céc chét 16ng ion trong quy trinh alkyl héa. Cac tién chét xuc tac chit 16ng ion phd
bién nhét d5i v6i tmg dung alkyl héa bao gdm céc cation gée imidazoli, hoic pyridini
két hop véi anion cloaluminat (ALCl;).

Thanh phén anion cia chit 1ong ion thuong bao gdm haloaluminat c6 dang
Al Xa41, v6in 13 tir 1 dén 5. Halogen phé bién nhét, Ha, 13 clo, hoic Cl. Hn hop
chét 16ng ion c6 thé bao gdbm hdn hop ciia cac haloaluminat véinlal hodc 2, va bao
gém mdt lugng nhd cac haloaluminat véi n bé‘mg 3 hoac 16n hon. Khi nudc di vao
phan tng, méc du nwdc duge mang theo nguyén li€u, hodc néu khong thi c6 thé c6 sy
thay dbi, v4i haloaluminat tai ra phic hydroxit, hodc thay thé cho Al,Xsu,
Al X,(OH), dugc tao ra v6i m+x = 3n+1. Uu diém cia cic chit 1ong ion (IL) @& sir
dung dudi dang chit xuc tac 14 chiu duge d6 4m. Mic di d6 4m 13 khéng mong mén,
tuy nhién céc chét xuc tac chiu duge 4m tao ra wu diém. Nguoc lai, cic chit xdc tic
rin_dwoc sit dung trong alkyl héa thudng nhanh bj mét hoat tinh do sy c¢6 mit cia
nuée. Cac chét 10ng ion ciing thé hién mét sb 1oi thé so véi cac xuc tac alkyl héa long
khéc, nhu it &n mon hon so véi cc xtc tic twong ty HF, va khong dé bay hoi.

D3 phat hién ra ring cac phan img alkyl hoa sir dung mot s§ chit 1ong ion gbc
phosphoni cho cac san phém ¢6 chi sb octan cao khi duge thyc hién & nhiét d6 cao
hon hodic gin véi nhiét 36 méi trudong xung quanh. Piéu nay cung cip hoat dong cb
thé tiét kiém déng ké chi phi nho viéc loai bo thiét bi 1am lanh siu ra khoi quy trinh.
Sang ché d& xuit quy trinh alkyl héa cic parafin sir dung chét 1éng ion gbc
phosphoni. Quy trinh theo sang ché c6 thé thuc hién & nhiét @ trong phong hoic cao
hon trong thiét bi phan tmg alkyl hoa dé tao ra dong san phdm alkylat v6i chi sb
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octan cao. Quy trinh bao gdm din parafin c6 tir 2 dén 10 nguyén tir cacbon vio thiét
bi phén tmg alkyl hoa, va cu thé 13 isoparafin ¢ tir 4 dén 10 nguyén tir cacbon vao
thiét bi phan tmg alkyl héa. Olefin c6 tir 2 dén 10 nguyén tir cacbon dugc din vao
thiét bj phan tmg alkyl héa. Olefin va isoparafin dugc phan Gng trong sy c6 mit cla
chit xuc tac chit 16ng ion va & cac didu kién phan tmg dé tao ra san phdm alkylat.
Chét xtc tac chét 1ong ion 13 chit 1ong ion haloaluminat gbc phosphoni dugc ghép
voi chét déng xuc tac axit Brensted dugc chon tir nhom bao g(“)m HCIl, HBr, HI va
céc hdn hop cia ching.

Céc chét 16ng ion thiét 14p hoat dong bao gdm cac chét 1ong ion gbc phosphoni
dwgc chon tir nhém bao gdm trihexyl-tetradexyl phosphoni- AlLXj;, tributyl-
hexylphosphoni-Al, X, tripropylhexylphosphoni-Al, X7, tributylmetylphosphoni-
AlLX;, tributylpentylphosphoni-Al, X5, tributylheptylphosphoni-Al, X3,
tributyloctylphosphoni- AlLXj, tributylnonylphosphoni- ALX5,
tributyldexylphosphoni- Al,X;, tributylundexylphosphoni-Al,X;, tributyldodexyl
phosphoni-AL,X;, tributyltetradexylphosphoni- Al,X;, va cdc hdn hop clia ching. X
bao gém ion halogen dugc chon tir nhém bao gém F, Cl, Br, I, va cic hén hop cua
ching. Chéit 16ng ion dugc wu tién 1 tri-n-butyl-hexylphosphoni- Al,Ha;, v6i halogen
duoc wu tién, X, duge chon tir CL, Br, I va cac hén hop cua chung. Chét long ion
dwgc wu tién khéac 13 tributylpentylphosphoni- ALX;, trong d6 X bao gdém ion
halogen dugc chon tir nhém bao gdm CI, Br, I va cac hdn hop cta ching. Chét léng
ion duoc wu tién khéc nita 13 tributyloctylphosphoni- ALX;, trong &6 X bao gom ion
halogen dugc chon tir nhom bao gém Cl, Br, I va cac hon hop cia ching. Cu thé,
halegen phé bién nhét, X, duoc st dung 1a Cl. '

Céc vi du cu thé vé cac chét 16ng ion theo sang ché sir dung céc chat ong ion
gbc phosphoni duge tron véi nhém clorua. P§ axit cAn dwoc kiém soat dé tao ra cac
didu kién alkyl héa thich hop. Chét 16ng ion thudng duge didu chinh d6 axit di manh
vl su can bﬁng thong qua su c6 mit cua chét déng xuc tac, nhu axit Brensted. HCI
hoiic axit Brensted bt ky c6 thé dwoc sir dung 1am chét déng xiic tac dé nang cao do
hoat dong ctia chét xuc tac bing cach ting do axit tdng thé ctia chit xic tac gbc chét
léng ion.

Céc diéu kién phan tng bao gdm nhiét d6 16n hon 0°C véi nhiét 6 wu tién 16n
hon 20°C. Cac chit 1ong ion ciing c6 thé héa rin & céc nhiét d6 cao vira phai, va do
d6 wu tién c6 chét 16ng ion duy tri dwoc trang thai 1ong clia n6 trong sudt mot khoang
nhiét d¢ hop 1y. Didu kién phéan ¥mg duoc wu tién bao gdm nhiét dd cao hon hoic
bing 20°C va nh6 hon hoic bing 70°C. Pham vi didu kién hoat dong duoc wu tién
hon bao gdm nhiét d6 16n hon hodc bang 20°C va nho hon hoic bing 50°C.
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Do dd hoa tan cia cac hydrocacbon trong céc chét 1ong ion thip, nén qua trinh
alkyl héa cac olefin-cac iso parafin, gidng nhu hiu hét cic phan tng trong cac chét
16ng ion, thudmg 13 ludng pha va dién ra tai bé mit tiép xtc trong pha 16ng. Phan tmg
alkyl hoa xuc tac thuong duge thuce hién trong pha hydrocacbon 16ng, trong h¢ phan
doan, hé ban lién tuc hodc hé¢ lién tuc st dung mdt giai doan phan ing nhu thuong
duge sit dung dbi v6i qua trinh alkyl héa hop chit béo. Isoparafin va olefin c6 thé
dugc cAp riéng biét hodic du6i dang hdn hop. Ty 18 mol giita isoparafin va olefin nim
trong khoang tir 1 dén 100, vi du, thuan 1oi 12 nim trong khoang tir 2 dén 50, tét nhit
14 ndm trong khoang tir 2 dén 20.

Trong hé ban lién tuc, isoparafin duoc cp trudc, sau d6 méi cip olefin hoic
hdn hop isoparafin va olefin. Chét xic tac du kién ding trong thiét bi phan tmg d6i
voi lugng cac olefin, vdi ty 1€ trong lugng chit xdc tac so véi olefin nim trong
khoang 0,1 va 10, va t6t hon 4 giita 0,2 va 5, va t6t hon nita 13 giita 0,5 va 2. Can
khudy manh d& dam bao tiép xuc tbt giita cac chit phan tng va chit xtc tac. Nhiét do
phan tng c6 thé nim trong khoang tir 0°C dén 100°C, t6t hon 13 trong khoang tir
20°C dén 70°C. Ap suét c6 thé ndm trong khoéng tir 4p suit khi quyén dén 8000 kPa,
t6t hon 13 ap suét du dé duy tri cac chét phan tmg trong pha 1ong. Thoi gian luu cac
chit phan tmg trong binh phan tmg nim trong khoang tir vai gidy dén hang gio, t6t
nhét 13 tir 0,5 phut dén 60 phit. Nhiét duoc tao ra boi phan ving ¢6 thé dwgc khir bing
cach st dung cic phuong tién da biét d6i v6i ngudi cé hiéu biét trung binh trong linh
vue ndy. O cira ra cia thiét bi phan tmg, pha hydrocacbon duoc tach ra khéi pha chét
16ng ion bing cach ling nhd trong luc dya vao d6 chénh 1&ch ty trong, hoic bang cac
k¥ thuét phan tach khac da biét dbi v6i ngudi c6 hidu biét trung binh trong linh vuc
ndy. Sau d6 cac hydrocacbon dugc phan tich nhd chung cit va isoparafin ban dau
chua chuyén héa duge thu hdi vao thiét bi phan img.

Céc didu kién alkyl héa thong thuong c6 thé bao gdm thé tich chét xtc tac trong
thiét bj phan g 14 tir 1 % thé tich dén 50 % thé tich, nhiét d6 13 tir 0°C dén 100°C,
ap sudt 1a tir 300 kPa dén 2500 kPa, ty 18 mol isobutan so véi olefin 13 tir 2 dén 20 va
th(‘)i) gian lwu 13 tir 5 phit dén 1 gio.

Parafin dwgc sir dung trong quy trinh alkyl héa thich hop 13 bao goém isoparafin
¢ tir 4 dén 8 nguyén tir cacbon, va t&t hon 13 ¢6 tir 4 dén 5 nguyén tir cacbon. Olefin
duge st dung trong quy trinh alkyl héa thich hop 13 c6 tir 3 dén 8 nguyén tir cacbon,
va t6t hon nira 13 tir 3 dén 5 nguyén tir cacbon. Mot trong sé cac muc dich cila sang
ché 13 nang cép céc hydrocacbon C4 c6 gia tri thap thanh cac alkylat c6 gia tri cao
hon. Véi muc dich d6, mot phwong 4n cu thé theo sang ché 13 alkyl hoa cac butan vi
cic buten dé tao ra cic hop chat Cg; Céc san phdm dwgc wu tién bao gbém
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trimetylpentan (TMP), va trong khi cic ddng phan Cs khic dugc tao ra, mot déng
phan canh tranh 13 dimetylhexan (DMH) ciing dugc tao ra. Chét lwong ciia dong san
phém c6 thé duge do theo ty 1€ TMP/DMH, véi ty 1€ cao mong mudn.

Theo phuong 4n khac, quy trinh theo sang ché bao gdm buéc din isoparafin va
olefin vao thiét bi phan tmg alkyl hoa, véi thiét bj phan émg alkyl héa bao gdm chét
xuc tac chét 16ng ion d& thuc hién phan g olefin véi isoparafin dé tao ra san phdm
alkylat. Isoparafin c6 thé bao gdm cac parafin, va c6 tir 4 dén 10 nguyén tir cacbon,
va olefin c6 tir 2 dén 10 nguyén tir cacbon. Chét xuc tic chét 16ng ion bao gOm chéat
16ng ion gdc phosphoni 13 phosphoni haloaluminat bic bén. Chét 16ng ion ¢6 cAu triic
dang PR;R,R;R4-ALLX; trén ddy, v&i P 13 phin phosphoni cta chit 16ng ion, Ry, Ry,
R;, va Ry 12 cdc nhém alkyl c6 tir 4 d&én 12 nguyén tir cacbon, va X 14 halogen tir
nhém F, Cl, Br, I va céc hdn hgp ciia ching.

. Cu triac khac bao gdm cac nhém alkyl Ry, R, va R; 13 c4c nhém alkyl gibng
nhau. Va R4 bao gém nhom alkyl khéc bié€t, trong d6 nhém R4 16n hon nhém R, va
HR, c6 diém s6i cao hon it nhit 1a 30°C so véi diém s6i cta HR;, & ap suét khi
quyén.

Theo mét phwong an, R;, R, va R; bao gém nhém alkyl c6 tir 3 dén 6 nguyén tr
cacbon, véi cdu tric dugc wu tién coa Ry, R, va R; ¢6 4 nguyén tir cacbon. Theo
phwong 4n ndy, nhém R4 bao gébm nhém alkyl cé tir 5 dén 8 nguyén tir cacbon, v&i
cdu tric dugc wu tién ciia Ry c6 6 nguyén tir cacbon. Theo phuong 4n niy, phirc chit
phosphoni halogenua bac bén 13 tributylhexylphosphoni- Al,Cl,.

Theo phuong 4n khéc, sang ché bao gdm dan isoparafin va olefin vao thiét b
phén g alkyl hoa, véi thiét bi phan img alkyl héa bao gdm chét xic tac chit l1ong
ion @& thuc hién phéan tng olefin véi isoparafin d& tao ra san pham alkylat. Isoparafin
c6 thé bao gdm cac parafin, va c6 tir 4 dén 10 nguyén tir cacbon, va olefin c6 tir 2
dén 10 nguyén tir cacbon. Chit xtc tic chét 1ong ion bao gdm chét 16ng ion gbc
phosphoni ma d6 1 phosphoni haloaluminat bac bdn. Chat 16ng ion c6 cu triic dang
PR;R,R3R4- ALX,, v6i P 1a phén phosphoni cia chét long ion, va Ry, Ry, R3, vaRy 1a
c4c nhém alkyl c6 tir 4 dén 12 nguyén tir cacbon. Céu triic con bao gdm céc nhém
alkyl Ry, R, va R; 13 cac nhém alkyl giéng nhau, va R4 bao gdm nhém alkyl khéc
biét, trong d6 nhém R, 16n hon nhém R;, va Ry ¢6 nhidu hon it nht 1 nguyén tir
cacbon so v6i nhom R;.

Vi du thue hién sing ché
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Vi du 1. Diéu ché chit 16ng ion tributyldodexyl phosphoni cloaluminat

Tributyldodexyl phosphoni cloaluminat 1a chét l6ng ion & nhiét d6 trong phong
duoc didu ché bing cach tron tributyldodexyl phosphoni clorua khan cing véi viée
bd sung tir tir 2 mol nhém clorua khan trong mdi trudng khi tro. Sau mot vai gio tron,
thu dwgc chét 1éng mau vang nhat. Chét 16ng ion c6 tinh axit thu dugc dugc st dung
1am chét xuc tac dé alkyl héa isobutan v6i 2-buten.

Vi du 2. Alkyl hda isobutan v&i 2-Buten stir dung chét xtic tac chét 16ng ion
triblityldodexylphosphoni-Al,Cl, ‘

Qua trinh alkyl hoa isobutan véi 2-buten dugce thyc hién trong ndi chung cao
ap khufy lién tuc dung tich 300 xentimet khdi (cc). 8 gam chét long ion
tributyldodexylphosphoni (TBDDP)-ALCl; va 80 gam isobutan dugc nap vao ndi
chung cao ap trong hop ging tay d& tranh bi nhi®m hoi 4m. Nbi chung cao ap sau d6
dugc tang ap 1én 4p sut 500 psig bang cach st dung nito. Bit dau khudy & toc do
1900 vong/phut. 8 gam nguyén li€u olefin (nguyén liéu 2- buten c6 chira 10% vét n-
pentan dugc bd sung) sau d6 dugce nap vao ndi chung &p & tdc dd khong gian olefin 13
0,5g olefin/g chét 1ong ion/gid dén khi dat dugc ty 1& mol isobutan/olefin muyc tiéu 1a
10:1. Ding khudy va céc pha chét 1éng ion va hydrocacbon dugc dé lang trong thoi
gian 30 gidy (trén thuc té gin nhu phéan tich ngay). Pha hydrocacbon sau d6 dugc
phén tich nho séc ky khi (Gas Chromatography - GC). Trong vi du ndy, nhiét d9 ndi
chung cao ap dugc duy tri & 25°C.

Bang 1. Alkyl hoa véi chét xtc tac chét 1éng ion TBDDP-ALCl,

bo chuyén héa olefin, % trong lugng 100,0
San lugng Cs+, trong luong alkylat/trong lugng

olefin 2,25
Alkylat Cs+, chi so octan RON-C 95,7
Do chon loc Cs-Cq, % trong luong 15
D6 chon loc Cg, % trong lugng 77
Do chon loc Cot, % trong lugng 8
TMP/DMH 13,7

Céc vi du tir 3 dén 30
Céc budc nhu trong vi du 2 duge lap lai voi mét loat cac chét xdc tac chit long

ion phosphoni cloaluminat khac nhau & cac nhiét d6 25°C (bang 2), 38°C (bang 3), va
50°C (bang 4). Bén chét long ion imidazoli hogc pyridini dwgc sir dung trong céc vi
du d& thé hién do chénh léch hidu suit giita cac chét long ion gbc P va gbc N. Ciac
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chét 16ng ion 14: A — tributyldodexyl phosphoni-Al,Cl;, B — tributyldexyl phosphoni-
ALCl;, C — tributyloctyl phosphoni-AL,Cl;, D — tributylhexyl phosphoni- AL,Cl;, E —
tributylpentyl phosphoni-Al,Cl;, F — tributylmetyl phosphoni-AL,Cl;, G -
tripropylhexyl phosphoni-Al,Cl;, H — butylmetyl imidazoli-Al,Cl; , I — octylmetyl
imidazoli-Al,Cl;, J — butyl pyridini-Al,Cl, , va K —hexadecyl pyridini-ALCl;,

Bang 2: Thyc hién thi nghiém & nhiét 46 25°C

Vidy 2 3 4 5 6 7 8 9 10 | 11 | 12

Chit 1én
ion(IL)gABCDEFGHI'JK

TBD
Cation IL D TBD |TBO |TBH TRPP TBM |TPH |BMI | OMI

DL p| p| P p| p| M| M |BFY|HDP)

Chuyén
hoéa buten,

Y%trong | 100 | 100 | 100 100 (100 [100 [100 |100 |100
lugng

100 | 100

Ty 1§
isobutan 10,3 | 9,5 | 10,6 |10,4 11,1 (10,3 (9,6 9,1 11,2 |11,2110,4
Jolefin, mol

Ty 1€
IL/olefin,
trong

lwong/trong| 1,07 |0,98 1,10 | 1,07 | 1,15 { 1,09 | 0,99 | 0,94 1,16 1,18 | 1,07
lugng

Nhiét do,
o0 25 |25 25 | 25 | 25 | 25 | 25 |25 25 | 25| 25

Ap sudt,| 500
psig 500 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 |500

San

. luon
g alkylat
Cst+, trong
lwong/tron | 2,25 (2,08 | 2,13 | 2,13 | 2,20 | 2,00 | 2,18 | 2,01 2,08 12,10 |2,17
g lugng
olefin

b6 chon|
loc san
phﬁm C5+,
% trong
luong

Cs-C; 15 |12 11 10 8 10 14 110 14 10| 20

Cs 77 180 82 84 87 85 78 | 83 79 84| 69
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Cot 8 8 7 6 5 8 7 7 |6 |11
TMP/DMH| 13,7 (17,3 | 22,6 | 18,0 | 254 | 10,6 | 82 | 84 1,7 7,51 10,8
Alkylat
Cs+, chi so :
octan 95,7 196,5 | 97,5 | 97,2 | 98,4 | 96,1 | 94,4 | 94,9 94,3 (94,6 | 93,6
RON-C
Béng 3: Thyc hién thi nghiém & nhiét d6 38°C
___Vidu 13 14 15 17 18 19 | 20
Chat long ion (IL) A C D F H J K
Cation IL TBDD |TBO | TBH |TBP | TBM |BMI BP HDP
. P | P P P | M |y
Chuyenhéa buten, | 159 | 199 | 190 100 | 100 | 100 | 100
%trong lugng _
Toyleﬁn lfnol isobutan | g | 90 | 104 10,5 | 88 |11,7 | 11,8
Ty 1&¢ IL/olefin,
trong  luong/trong | 0,91 0,94 1,10 {097 | 1,06 | 0,92 |1,21 | 1,23
luong
Nhiét d9, °C 38 38 38 38 38 | 38 38
Ap suat, psig 500 500 500 500 | 500 [500 | 500
San lugng alkylat 2,20 2,14 2,07 12,06 | 203 | 2,18 | 2,10 | 2,18
Cst, trong
luong/trong  lugng
olefin
Do chon loc sén
phém Cs+, % trong
luong
Cs-C; 29 16 12 16 16 13 | 24
Cs 61 76 81 75 76 87 64
Cot 10 8 7 9 8 10 12
TMP/DMH 7,6 7,4 153 (194 | 5,5 49 54 | 72
Alkylat Cs+, chi s6 _
ctan RON-C 93,2 93,8 | 96,6 96,2 | 923 |[91,6 |[92,5 | 92,1
Bang 4: Thyc hién thi nghiém & nhiét 4o 50°C
Vi du 21 22 23 24 25 26 27 |28 29 | 30
Chat long
ion (IL) A C D E F G H I J K
Cation IL TBDD |(TBO |TBH |TBP |TBM |TPH |BMI |OMI HDP
) P P P P P P M | M |BPy| y

-10-
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Chuyén
hoa buten,
%trong 100 100 100 100 100 100 | 100 |100 |100 |100
lwong ‘

Ty 1€
isobutan

86 11,5 [10,5 | 150 | 9,6 88 |94 |95 [10,8 (10,0
/olefin, mol »

IL/olefin,
trong '
lwong/trong| 0,9 1,06 1,09 | 1,55 | 1,01 0,91 097 (098 |1,11 [1,04
lugng

Nhiét do,
oc 50 | 50 50 | 50 | 50 50 | 50 |50 |50 |50

Ap sue‘it,
psig 500 500 500 500 500 500 | 500 {500 |500 |500

San lugng
alkylat
CS+3 trong

luong/trong 2,22 12,09 2,08 |[209 |222 | 223|211 (2,13 |2,03 (2,14
luong

olefin

PO chon
loc san
phém Cst,
% trong
lugng

Cs-C; [ 25 21 16 15 25 28 22 43 18 |26

Cs 63 69 76 71 65 59 | 68 43 |73 |61

Cot 12 10 8 8 11 13 10 14 9 113

TMP/DMH| 5,0 4,8 8,5 7,0 3,5 35 131 1,3 138 |45

Alkylat
Cs+, chi sb
octan 90,8 | 91,2 |944 |937 |87 | 882 |878 [824 |89.4 (90,1
RON-C

Duya vao vigc sang loc mot loat cac chét l16ng ion cloaluminat géc phosphoni
ndy, nhom tic gia dd phat hién ra c6 kha ning cao dé tao ra sin phim alkylat c6 chi
s octan cao khi thuc hién thi nghiém & nhiét d6 50°C. Nhw duogc thé hién trén Fig.1,
c6 thé thiét ké chat 1ong ion v6i d6 dai chubi cacbon thich hop c6 tic dong dén chét
lugng san phém. Fig.1 thé hién chi s octan d3 t6i wu héa nhu mot ham nhiét d6 dbi
v6i cac chét 1ong ion cloaluminat khéc nhau. Hinh v& thé hién céc két qua dbi véi
TBMP-1 (tributylmetylphosphoni cloaluminat), TBPP-5 (tributylpentylphosphoni
cloaluminat), =~ TBHP-6  (tributylhexylphosphoni  cloaluminat), = TBOP-8

-11-
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(tributyloctylphosphoni cloaluminat), TBDP-10 (tributyldexylphosphoni
cloaluminat), v TBDDP-12 (tributyldodexylphosphoni cloaluminat). D6 dai t6i wu
ctia chudi phia bt d6i ximg (R4 trong PR,R,R3R4-ALCly, v&i Ri1=R,=R3#R,) 14 trong
pham vi 5 hodc 6 nguyén tir cacbon. Luu ¥ ring néu khong c6 it nhit mét chudi phia
b4t d6i xtmg, chit 16ng ion c6 thé két tinh va khong gitr dwoc trang thai long &
khoang nhiét d6 quan tdm. Néu chudi bit dbi ximg qua dai, n6 c6 thé 1a dbi twong
ctia sy ddng phan héa va cracking. Fig.2 thé hién sy giam hidu qua khi kich thudc
chudi phia d6i ximg (R;=R,=R3) bi giam tir C, xubng C;. Fig.2 1a so dd chi sé octan
d4 t6i wu hoa nhu mot ham nhiét d6 dbi véi cac chét 16ng ion cloaluminat khac nhau,
th hién TPHP  (tripropylhexylphosphoni  cloaluminat) va  TBHP
(tributylhexylphosphoni cloaluminat). Khong bi rang budc boi bét ky 1y thuyét nao,
dudng nhu cac chudi phia butyl cho kha ning két hop va kha ning tan t6t hon véi cac
thanh phan nguyén liéu isobutan va buten va diéu d6 c6 thé giap duy tri ty 18
isol;utan/oleﬁn cuc b cao & vi tri hoat dong.

Fig.3 va Fig.4 so sanh hiéu qua ciia c4c chét 1ong ion phosphoni-cloaluminat tét
hon véi mot s§ chit 16ng ion gbc nito, bao gdm 1-butyl-3-metyl imidazoli (BMIM)
cloaluminat va N-butyl pyridini (BPy) cloaluminat, 13 cic chit long ion di duoc sir
dung rdng rai va dugc bao cdo trong cac tai li€u. Fig.3 thé hién chi sb octan da téi wu
héa nhu mot ham nhiét d6 ddi véi cac chit 1ong ion TBHP (tributylhexylphosphoni
cloaluminat), TBPP (tributylpentylphosphoni cloaluminat), BPy (butyl pyridini
cloaluminat), vd BMIM (butyl-metyl-imidazoli cloaluminat). Fig.4 thé hién d chénh
1&ch trong d6 chon loc san phidm ddi v&i cac chét long ion gbc P so véi cac chit 1ong
ion gdc N. Cac chit 1ong ion gbc phosphoni cho ty 16 TMP/DMH chéc chin tét hon
va chi s§ octan tét hon so v&i cac chét 1ong ion gdc nito. Trong khi chi sé octan
(RONC) cia san phim alkylat giam xubng dudi 90 ddi vi cac chét 16ng ion gbc nito
khi nhiét d9 ting 1én 50°C, thi cac chit 1ong ion phosphoni van c6 thé cho chi sé_
octan 14 ~ 95. Piéu nay tao nén loi thé vé kinh t& khi viéc thiét k& chi tiét alkyl hoa
trong d6 khong cén thiét bj 1am lanh sau dit do, vi/hodic chi tit d6 c6 thé hoat dong
dugc & ty 18 isoparafin/olefin thip hon d6i véi chit lugng san phim cho sin.

Trong khi sang ché dd dugc mé ta véi cac phuong an uu tién hién c6, c6 thé
hiéu ring sang ché khong bi gidi han & cac phuong an dwgc bdc 10, ma sang ché duoc
du dinh bao ham cic sira d6i khac nhau va cac cich sip xép twong duong thudc
pham vi cac diém yéu ciu bao h kém theo.

-12-



21945

YEU CAUBAO HQ
1. Hop chét phosphoni haloaluminat bac bdn c6 cong thire (I):
R® W

trong d6:
R! dn R® 14 nhém alkyl gidng nhau va c6 tir 1 dén 8 nguyén tir cacbon;
R*, khac voi R! d@n R?, bao gdm it nhat mdt hodc nhiéu hon mét nguyén tir cacbon so
v6i R! @én R® va duoc chon tir nhém C,-Cy, alkyl; va
' X 1a halogen.

2. Hop chéit c6 cong thire (I) theo diém 1, trong d6 mdi nhém trong s6 R! dén R® 13 C5-C¢
alkyl.

3. Hop chit c6 cong thirc (I) theo diém 1 hodc diém 2, trong 6 mdi nhém trong sb R! @n R
chira 4 nguyén tr cacbon.

4. Hop chit c6 cong thirc (I) theo diém bat ky trong s6 cac diém tir 1 dén 3, trong d6 R’ chira
tir 5 dén 8 nguyén tir cacbon.

5. Hop chét c¢6 cong thirc (I) theo diém 4, trong d6 R* 12 hexyl.

6. Hop chét c6 cong thire (I) theo diém bét ky trong s6 céc diém tir 1 dén 5, trong d6 X duge
chon tir nhém bao gom F, CL, Br, va L.

7. Hop chét c6 cong thirc (I) theo diém 6, trong d6 X 1a Cl.

8. Hop chét c6 cong thire (I) theo diém bat ky trong sb cac diém tr 1 dén 7, trong d6
phosphoni haloaluminat bac bdn dugc chon tir nhém bao gom:
tripropylhexylphosphoni—Al,X5; tributylpentylphosphoni—AlLX5;
tributylhexylphosphoni—Al1,Xj7; tributylheptylphosphoni—AlLXj; tributyloctylphosphoni—
AlyXj7; tributylnonylphosphoni—AlL X5; tributyldexylphosphoni—Al,X7;
tributylundexylphosphoni—Al,Xj7; va tributyldodexylphosphoni—Al, X7, trong d6 X dugc
chon tir nhém bao gém F,Cl, Br,val.

9. Hop chét ¢6 cong thirc (I) theo diém 8, trong @6 phosphoni haloaluminat bac béﬁ la
tributylhexylphosphoni—Al,Cl;.
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10. Hop chét c6 cong thirc (I) theo diém 8, trong d6 phosphoni haloaluminat bac bdn 13 tri-n-
butyl-hexylphosphoni—AlL,Cl;.

11. Chét xuc tac ion dang long & thyc hién phén g olefin va isoparafin dé tao ra alkylat,
trong d6 chat xuc tac nay chira hop chat photpho haloaluminat bac bon theo diem bat ky
trong s0 cac dieém tir 1 dén 10.

12. Qhét xuc tac ion dang 1dng theo diém 11, trong do chét xuc tac c6 do nhét dong ban dau
it nhat 50 ¢St & nhiét d6 20 °C.

13. Qhét xuc tac ion dang 16ng theo didm 11, trong d6 chit xuc tac c6 6 nhét dong ban dau
it nhat 20 ¢St & nhiét d6 50 °C.

14. Chét xtc tac ion dang 16ng theo didm bt ky trong sé cac diém tir 11 dén 13, trong d6
nhiét d0 s6i & ap suét khi quyén ciia HR* ciia hop chét phosphoni haloaluminat 13 cao hon it
nhét 30 °C so v&i nhiét do sbi tai ap suét khi quyén cia HR'.

15. Chét xic tac ion dang 16ng theo didém bt ky trong s§ céc diém tir 11 dén 14, trong d6
chit xuc tac ndy con chira chit ddng xuc tic, trong d6 chit dong xiic tic 13 axit Brensted
duge chon tir nhém gébm HCI, HBr, HI va hdn hop cia ching.

16. Chét xtc tac ion dang 16ng theo diém 15, trong d6 chét ddng xiic tac axit Brensted 1a
HCL

-14-
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