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Linh vie ky thuit dwogc dé cip

Séang ché, noi chung, dé cap dén quy trinh alkyl hoa cic hop chét aryl bing
olefin. Cu thé hon, sang ché d& cap dén phuong phap diéu chinh ham luong ddng phén
2-phenyl cta alkylbenzen mach thing thu duoc tir quy trinh alkyl héa benzen bing

olefin. Sang ché cling dé cap dén chét xtc tic duoc sir dung trong phwong phap nay.

Tinh trang k§ thuat ciia sing ché

Alkylbenzen mach thing (LAB-Linear alkylbenzene) 14 hop chit ¢6 tAm quan
trong dang ké trong cong nghiép. Alkylbenzen sulfonat mach thing (LAS-Linear
alkylbenzen sulfonate) dugc didu ché bing cach sulfo hoa alkylbenzen mach thing
duoc sir dung dé san xuit chit thy va cac san phim khac. Vi alkylbenzen mach thing
dé dang phan giai sinh hoc hon so véi alkylbenzen mach nhanh, alkylbenzen mach
thing da thay thé phin 16n alkylbenzen mach nhénh trong chét tiy va cac ché phim
khac. N6i chung, alkylbenzen mach théng véi chudi alkyl dai, nhw cac chudi cé 10 dén
14 nguyén tu cécbon, thudng duoc st dung. Tuy nhién, alkylbenzen mach thing véi
chudi dai hon hay ngén hon déu c¢6 tim quan trong trong thuong mai.

Alkylbenzen mach thing thuong dwoc didu ché bing cach ankyl héa benzen
bang olefin. Cac ddng phﬁn vi tri, nhu 2-phenyl, 3-phenyl, 4-phenyl, 5-phenyl, va cac
ddng phén tuong ty, thu dugc bing cach alkyl héa benzen bing olefin chudi dai. Su
phan bd ctia chudi alkyl trén phan tir phenyl tao ra cac san phdm khac nhau.

Trudc day, alkylbenzen mach thing duoc didu ché thuong mai bang cach ding
phan tng ngung tu Friedel-Crafts c¢b dién sir dung chét xtic tac nhu nhdm clorua, hodc
béang cach sir dung nhing chit xic tac axit manh nhu hydro florua, vi du dé alkyl hoa
benzen bing olefin. Nam 1995, quy trinh alkyl héa nén rén, quy trinh " Delta, chét xtc
téc axit khong dn mon dang rin dugc st dung. Trong khi nhitng phucmg phép dé mang
lai ti 1& chuyén héa cao thi tinh chon loc ddng phan 2-phenyl thudng 14 30 phan trim
hoic it hon. Alkylbenzen mach théng c6 ti 16 ddng phan 2-phenyl cao dwoc ky vong
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nhidu hon vi nhitng hop chit nhu vay khi dugc sulfo héa c6 doan cubi dai cung cp
dic diém giup tang tinh tan va dic tinh tiy ria.

Ham luong ddng phén 2-phenyl clia san phdm 14 phu thude vao quy trinh. Chéit
xuc tac alkyl hoa dang rin, nhu céc chit dugc st dung trong quy trinh Detal ™ , tao ra
san phdm v6i ham lugng ddng phan 2-phenyl nim trong khoang tir 25 dén 30 phén
trim. Céc quy trinh dugc xuc tac HF thudng thu dugc ham lwong ddng phan 2-phenyl
it hon 20 phin trim, va véi AICL; thi thuong nim trong khoang tir 30 dén 33 phan
trim. Tinh chit cua alkylbenzen mach thing va alkylbenzen sulfonat mach thing dugc
tao ra tir ba quy trinh nay da dugc d& cap dn boi Berna va cong su trong cic cong bd
sau. Journal of Surfactants and Detergents, Vol. 3, No. 2 (7,2000) trang 353 dén 359,
JAOCS, Vol. 72, No. 1 (1995) trang 115 dén 122, va Tenside Surfactants Detergents
25 (1988) 4, trang 216 dén 221. Thanh phin ciia cic ddng phan vi trf trong san phdm
duoc tao ra tir quy trinh néu trén dugc tom tit trong bang sau:

Béang 1

Chitxtc tic 2-® (%) 3-@ (%) 4-® (%) 5O (%) 6-® (%)

ZSM-12 92 8 0 0 0
Mordenit 85 15 0 0 0
Offretit 79 14 5 1 1
ZSM-4 57 25 8 5 5
Beta 57 18 10 7 8
Linde L 40 18 16 15 11
ZSM-38 37 19 13 14 16
ZSM-20 51 21 11 9 8
REY 25 20 18 19 - 18
HF 20 17 16 23 24
AlCl; 32 22 16 15 15

Céc chét xuc tac zeolit ciing da dwoc sir dung dé diéu ché alkylbenzen mach
théng bing cac alkyl hoa benzen bing olefin. Him luong ddng phan 2-phenyl cia
alkylbenzen thu duoc bing cach sir dung nhitng chit xtc tac nhu vay phu thudc vao
zeolit dugc chon va c6 thé thay déi tir 20% dén 90%. Tuy nhién, mot s chét xdc tac

zeolytic nhanh chéng bi bét hoat, va ndng d6 ddng phan 2-phenyl rit cao trong
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alkylbenzen mach thing tao ra alkylbenzen sulfonat mach théng ma 1a chét hoa tan rit
kém trong nudec. Hau hét zeolit, ngoai trr FAU, tao ra alkylbenzen mach théng voi
ham luong ddng phan 2-phenyl cao hon cic quy trinh thwong mai hién nay.

Nhimg sy khac biét trong céc thanh phin cta alkylbenzen mach thing tao ra
céc san phim alkylbenzen sulfonat mach thing khac nhau. Cac san phim khéng chi
khéc v& thanh phin ma con khac nhau vé céc tinh chit va dic tinh. Mot vai tinh chit
clia cac cong thirc tao chét tAy rira cAn xem xét nhur tinh tan, tinh nhét, kha ning tdy,
kha nang tao bot, tinh dn dinh cua bot, tinh 6n dinh trong nudc cung, va tinh phén ra
sinh hoc. Rét nhidu trong sb cac dic tinh nay 1a phu thudc vao thanh phan ddng phin
ctia alkylbenzen sulfonat mach thing,

Vi véy, cin thiét mot phuong phép diéu chinh ham luong ddng phan 2-phenyl

ctia alkylbenzen mach thing c6 dugc bang cach alkyl hoa benzen bang olefin.

Ban chit ky thuit ciia sing ché

Céc khia canh cta sang ché d& cip dén quy trinh alkyl héa cic hop chit aryl
bang olefin. Cu thé, cic phwong 4n theo sang ché dé cap dén phuong phép alkyl hoa
benzen bing olefin dé thu alkylbenzen mach thing.

Céc phuong 4n theo sang ché d& cap dén phuong phép diéu chinh déng phén 2-
phenyl cta alkylbenzen mach théng thu dugc bing cach alkyl héa benzen bing olefin.

Céc phuong 4n khéc theo sdng ché dé cap dén chat xtc tic dugc st dung trong
phuong phép diéu chinh ham lwong ddng phan 2-phenyl ctia alkylbenzen mach thing
thu duoc bing cach alkyl héa benzen bing olefin.

M0 ta vin tit hinh vé
Fig.1 minh hoa ham lwong ddng phan 2-phenyl cua alkylbenzen mach théng thu

dugc theo cac phuong an cla sang che.

M3 ta chi tiét sang ché

Céc phuong 4n ciia sang ché dé& xudt phuong phap alkyl héa cac hop chét aryl
bing olefin. Hop chét aryl thudng duge chon tir nhém chi chira toluen, xylen, benzen,

va h8n hop ctia chung. Cu thé hon, cic phuong 4n theo sang ché @& cap dén quy trinh
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alkyl hoa benzen. Pé thuan tién, sang ché s& dugc mé ta khi nd dé cap dén benzen,
nhung ciing mé rong ra cic hop chit aryl khac.

Céc phuong 4n theo sang ché dé cap dén quy trinh alkyl héa benzen bang olefin
@8 thu dugc alkylbenzen mach thing. Alkylbenzen mach thing 13 san phdm c6 y nghia
thwong mai quan trong ma n6 13 hdn hop ciia cac ddng phan vi tri. Tuy nhién, mot sb
ddng phén vi tri dugc wu tién trong mot s§ phuong thire sir dung. Vi du, déng phan 2-
- phenyl, thudng dugc tao ra bing olefin mach thing c6 it nhét 10 nguyén tir cacbon,
dwoc wu tién st dung dé tao alkylbenzen sulfonat dé sir dung san xuét thudc tdy dang
16ng. Bdng phén 2-phenyl gitp ting tinh tan trong nudc, dic tinh hd trg cho quy trinh
diéu ché thubc ty dang 1ong. Vi thube tdy dang bot, ham lugng 2-phenyl cao hay
thip déu c6 tac dung nhur nhau.

Thong thuong, alkylbenzen mach thing dwoc san xuit trong cong nghi€p st
dung phan tmg ngung tu Friedel-Crafts c¢b dién hoic xtc tic bang axit manh dé alkyl
héa benzen bing olefin. Tuy nhién phan Ung ndy thuong dem lai sin phdm
alkylbenzen mach thing chira tvong tmg tir 25 dn 33 phén trim, va it hon 22 phén
trim ham lwong ddng phan 2-phenyl.

Hau hét chét xtc tac zeolit mang lai san phdm alkylbenzen mach thing c6 chira
nhiéu hon 40% ham lwong ddng phén 2-phenyl, nhung ham lwong ddng phan 2-phenyl
cao nay nim ngoai khoang 2-phenyl chira trong thubc tay thuwong mai. RE-Y zeolit 1a
thich hop d& san xuit alkylbenzen mach thing c6 tinh chit va dic diém gibng véi
alkylbenzen mach thing dugc san xudt bang cach xuc tic HF, nhung khdng c6 zeolit
riéng biét ndo dugc biét dén tao ra alkylbenzen mach thing c6 ham lugng ddng phan
2-phenyl cao c6 chét luong gibng voi cic san phdm alkylbenzen mach thing ctia quy
trinh Detal " hogc AICL.

Quan trong 13 nha san xuit khong thé diéu chinh ham lugng ddng phéan 2-
phenyl d& tao ra san phim ¢4 dinh c6 ham lugng déng phan 2-pheny dugc dinh trudce
theo cac phuong phap nay. Ham luong dng phan 2-phenyl c6 mét chitc ning trong
quy trinh nha san xuét sir dung dé san xuét alkylbenzen mach thing.

Ngudi ¢6 hiéu biét trung binh trong linh vuc nhan ra ring quy trinh diéu ché
thidu di mot loai zeolit c6 cac tinh chat chudn 12 khi dé st dung céc zeolit khac nhau
trong nhitng khu phan tmg riéng ré va trén san phdm tir mdi khu phan tng dé dat duoc

ham luong 2-phenyl va céc dic tinh ciia san phim alkylbenzen mach thing mong
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mudn. Theo cach ndy, ham lwong ddng phan c6 thé duoc didu chinh bang cach thay
@i luong alkylbenzen mach thing thu dwoc qua mdi chit xtc tac. Céac vi du vé
phuong phdp nhu vy duoc mé ta trong don yéu cdu cdp patent Hoa Ky sb
US 7,297,826 va Cong bb don yéu ciu cip patent Hoa Ky s6 2009/0062583. Trong khi
cac k¥ thuat phdi tron san phdm tir cac khu phan tmg khéc nhau hoic céc 16 phan ting
¢6 thé duge str dung dé san xuit alkylbenzen mach thing, thi cac k¥ thuat niy phirc tap
hon k¥ thuét st dung cht xtic tac don. Tét ca cac alkylbenzen mach thing thuong mai
str dung chit xuc tac alkyl héa don.

Céc tac gia da kham pha ra ring c6 thé didu chinh ham luong ddng phan 2-
phenyl cia alkylbenzen mach thing thu dugc bang cac alkyl héa benzen bing olefin.
Céc phwong 4n theo sang ché dé cap dén phuong phép didu chinh ddng phan 2-phenyl
cua alkylbenzen mach thing thu dugc bing cach alkyl héa benzen bing olefin. Céc
phuong 4n khac theo sang ché @& cap dén chit xtc tac dwoc st dung trong phuong
phép diéu chinh ham luong ddng phan 2-phenyl cta alkylbenzen mach thing thu dugc
bing cach alkyl héa benzen bing olefin.

Céc phuong an khac theo sang ché boc 19 nhiéu vu diém. Theo cic phuong 4n
cta sang ché, c6 thé tao ra alkylbenzen mach thing c6 ham lugng déng phan 2-phenyl
dugc dinh trude. Ngoai ra, cac phuong 4n theo sing ché c6 thé bu dép cho nhitng thay
dbi trong ché phdm trong ludng nguyén liéu, cu thé 13 nhimg thay ddi vé ti l¢ benzen
v6i olefin (B:0), dé thu dugc san phidm alkylbenzen mach thing c6 ham luong ddng
phén 2-phenyl dwoc chon tir trude. Nhu dugce sir dung trong tai ligu nay, "ludng cip”
hodc "ludng nguyén lidu cip" c6 nghia twong tw nhu 13 "ludng nguyén liéu cho quy
trinh", va khong bi gi6i han chi v6i ludng nguyén liéu méi, ma con bao gbm ca vat li¢u
tai sir dung.

Céc phuong 4n khéac theo sang ché dé cap dén chét xuc tac dugc sir dung trong
phuong phap d& néu dé diéu chinh ham lugng ddng phan 2-phenyl ctia alkylbenzen
mach thing. Do d6, cic phuong 4n theo sang ché cho phép nha san Xuét tao ra san
phédm alkylbenzen mach thing c6 ham lugng dong phan 2-phenyl dugc dinh truée.

Theo cac phuong 4n ciia sang ché, chét xuc tac bao gdm hai thanh phin axit.
Thanh phén xuc tac thir nhét tao ra alkylbenzen mach thing c6 ham luong ddng phan
2-phenyl thip hon, va thanh phén xtc tac thi hai tao ra alkylbenzen mach thing c6
ham lugng ddng phén 2-phenyl cao hon. Nhu duoc sir dung trong tai liéu ndy, thanh
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phén chit xtc tac tao ra ddng phan 2-phenyl thip hon ban than né s& tao ra ham lugng
ddng phén 2-phenyl nho hon 23 phin trim, va thanh phén chét xic thc tao ra dong
phan 2-phenyl cao hon ban thin né6 s& tao ra ham luong ddng phan 2-phenyl nho hon
30 phn trim. '

Theo cic phuong 4n clia sang ché, thanh phan chat xuc tic thir nhit dugc chon
tir nhom bao gdm faujasit chira thanh phin dt hiém va hdn hop clia né, va thanh phin
chét xtic tac thir hai duoc chon tir bt ki nguyén li€u axit rin nao thich hop dé san xuét
alkylbenzen mach thing c6 ham luong ddng phan 2-phenyl cao.

Ngudi ¢ hidu biét trung binh trong linh vuc céng nhan rang faujasit 12 mot loai
chét xtic tic ma viét tit 1a FAU da duoc thiét 1ap boi Hiép hdi Zeolit qudc té. Hiép hoi
Zeolit qudc t& cong nhén cac loai dang cAu tric, phan loai chiing va gén cho chiing b
ma g@)m 3 ky tl,r; va tom tit cac tinh chét va dic tinh chon loc cua dang cAu truc do.

Theo c4c phuong 4n ciia sang ché, thanh phin chit xuc tac thir nhit 13 zeolit
dwoc chon tir nhém bao gdm faujasit chira thanh phan dét hiém va hén hop cia no.
Theo c4c phuong 4n cu thé cua sang ché, thanh phin chit xtc tac thir nhét 13 zeolit
duoc chon tir nhém bao gdm faujasit loai X pha v6i thanh phan dAt hiém, faujasit loai
Y dugc tron voi thanh phin dét hiém, va hdn hop ctia ching. Ngudi c6 hidu biét trung
binh trong linh vyc thira nhén ring c4c chét xic tic ndy thuong duoc viét tat 1a RE-X
va RE-Y.

Theo céc phuwong 4n theo sang ché, thanh phin dit hiém ciia chat xic tic
faujasit dwoc chon tir nhém bao gdm céc nguyén t6 c6 sb nguyén tir tir 57 dén 71 va
hén hop cua ching. Cac nguyén tb c6 sb nguyén tir trong khoang nay dugc biét dén 1a
nhém lantanit. Thong thudng thanh phn d4t hiém dugc chon ti nhém bao gdm lantan,
xeri, praseodym, neodym va thanh phn d4t hiém khac thuong két hop v6i thanh phin
d4t hiém duoc néu tén trén va hdn hop ctia chung. Thanh phan dat hiém duge chép
nhén va duge mo ta 1a nhém lantanit, ma bao gdm scandi, ytri, lantan. Thong thuong,
hén hop clia cac nguyén té dét hiém dugc sir dung vi nhitng hdn hop nay 14 c6 bén sén
va gitp tiét kiém hon cac nguyén t6 tinh khiét. Chuyén gia trong linh vuc cong nhan
rang c4c thanh phin d4t hiém khac c6 mit cling véi cac thanh phan dit hiém da dugc
nhan dang va khéng duoc phan tach khéi nhau vi khéng c6 1¢i ich kinh té khi lam vay.

Thanh phin nguyén t§ dit hiém bao gdm 1én hon 16,5% trong lugng RE-Y,

thuong 1 ndm trong khoang 16,5% dén 18%, va thong thudng hon nim trong khoang
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tir 16,5% dén 17%. Tét hon 13, thanh phin nguyén t& d4t hiém bao gbm it nhit 16,5%
khdi lwong thanh phin zeolit RE-Y.

Thanh phén chit xtc tic thir hai 1a vat liéu axit rin thich hop d& san Xuét
alkylbenzen mach thing c6 ham lwong ddng phin 2-phenyl cao. Tt hon 14, thanh
phén chét xuc tac thir hai 13 zeolit duge chon tir nhém bao gém UZM-S, zeolit MWW,
zeolit BEA, zeolit OFF, zeolit MOR, zeolit LTL, zeolit MTW, BPH/UZM-4, va hdn
hop ctia chiing. Céc tinh chét va dic diém ctia UZM-8, va phuong phép dé san xuét no,
duoc boc 16 trong patent Hoa Ky s6 US 6,756,030 va toan bo ching duoc trich dan &
day duéi dang tham khdo. Thong thuong, phuong phap bit dau tir NH, dé tao ra
UZM-8, chit ma bi phan hity thanh dang hydro khi nung. Cac zeolit khéc 1a zeolit
dugc xac dinh boi ma nhan dang cAu trac cta Hiép hoi zeolit quéc té.

Tét hon 13, vi vay, thanh ph?m chét xuc tac thi hai duge chon ¢ tinh axit trung
binh. Tinh axit trung binh cho phép nudc dugc loai bd khoi zeolit trong diéu kién 1am
kho vira phai, vi vAy gitp duy tri hoat tinh cia chét xtic téc thi hai nay. Zeolit c6 tinh
axit cao nhu MOR hodc BEA giai phong nudc chdm hon zeolit trung binh nhu UZM-8
hodc MCM-22 trong cling mdt diéu kién. Ngoai ra, zeolit c6 tinh axit trung binh c6 xu
hwéng it ddng phan héa khung olefin, diéu niy tao ta nhiéu san phdm mach théng hon.

Vi zeolit c6 tinh axit trung binh c6 tinh chét va dic tinh duoc wu tién dé sir dung
nhu 12 thanh phan chét xdc tac cho ham lwong déng phan 2-phenyl cao, dién hinh hon
thanh phr?m chét xtc tac thi hai 1 zeolit dugce chon tir nhém bao gém UZM-8, zeolit
MWW, zeolit LTL, va hdn hop ctia ching. Dién hinh hon, thanh phan chét xtc tac thi
hai 14 zeolit dugc chon tir nhém bao gdm UZM-8, MWW, va hdn hgp cua chung.

C6 nhidu 1y do thuc tin d& chon zeolit c6 tinh axit trung binh d san xuét
alkylbenzen mach thing c6 ham luong ddng phan 2-phenyl nim trong khoang tir 30
dén 50 phén trim dé tao chét xtc tac. Zeolit v&i cac dic tinh nay sé tao ra thanh phin
chit xuc tac 16n hon zeolit ¢6 tinh axit cao hon dugc thiét ké dé thu duge ham lugng
ddng phan 2-phenyl twong tw. Sir dung thanh phan zeolit c6 tinh axit trung binh 16n
hon dugc wu ti€n hon st dung thanh phﬁn zeolit ¢6 tinh axit cao it hon vi né dan dén
viéc hinh thanh chit xvc tdc manh hon. Vi dy, néu mot chit xuc tac duogc bao ché theo
cong thirc véi 10% MOR mang lai ham lugng déng phan 2-phenyl giéng nhur 13 chat
xtc tac duge bao ché theo cbng thirc voi 30% UZM-8, thi 0,1% sai s6, dua trén téng

khéi luong, ciia lugng MOR trong chét xuc tic dong lén ham luong ddng phan 2-
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phenyl 16n hon so v&i ciing lugng sai s6 0,1% d6i voi ham luong ddng phén 2-phenyl
ctia san phim dugc dua vao cong thic cing véi UZM-8. Do 14, 0,1% sai sb, dva trén
tdng khéi luong ctia chit xuc tac, d6i voi MOR 1a 1% sai sb (0,1/10) trong chét xtic tic
ctia hd hop. Tuy nhién, luong sai s6 0,1% tuong tu trong UZM-8 chi 1a 0,33% sai sb
(0,1/30,0) trong hdn hop chat xtc tac.

Viéc st dung zeolit ma tao ra ham lugng ddng phan 2-phenyl rat cao cling c6
mdt nhuoc diém khac trong viée tao cong thirc. Hai thanh phin zeolit cua chét xuc tac
thuong s€ khong bét hoat chinh xac cling mot tdc dd. Viéc bat hoat zeolit ma tao ra
ham lwong ddng phan 2-phenyl rit cao s& c6 tac dong lén ham luong ddng phan 2-
phenyl 16n hon nhidu so v&i viée bét hoat zeolit ¢6 tinh axit vira phai. Do do, viéc st
dung zeolit ¢6 tinh axit trung binh ma tao ra ham lugng ddng phan gin véi ham lugng
ddng phan 2-phenyl dugc chon hay dich duoc wu tién. Véi cac chi din & day, nhimg
nguoi cé hiéu biét trung binh trong linh vuc s& c6 thé chon loc mdt chét xuc tac axit dé
didu ché chét xuc tac.

Céc phwong 4n chét xtc téc theo sing ché duoc bao ché theo cong thirc dé tao
ra san phdm alkylbenzen mach thing co6 tir 15% dén 45% ddng phan 2-phenyl, t6t hon
1a tir 20 dén 40 phin trim, va tdt hon nita 1& tir 25 dén 35 phan tram ham lugng dong
phén 2-phenyl.

Ti 18 twong ddi cua thanh phin chit xuc tac thir nhit va thanh phan cht xuc tac
thtt hai, dudi didu kién kho, sao cho chét xtc tac ndy tao ra alkylbenzen mach thing c6
ham luong ddng phén 2-phenyl duge dinh trude hay theo dich véi ti 1¢ mol clia benzen
va olefin (B:O) 14 30:1 trong nguyén liéu. Diéu kién phan tmg kho duoc dinh nghia &
day mang nghia khd hoan toan, hodc it hon 5ppm nuéc trong nguyén liéu. Pidu kién
phan tmg kho dam béo ring cAc vi tri axit ctia thanh phan chat xuc tc thir hai dugc
hoat héa va sin sang dé tao ra alkylbenzen mach thing c6 ham luong ddng phan 2-
phenyl cao.

Céc phuong 4n chit xtc tac theo séng ché giup mang lai ham lugng ddng phan
2-phenyl dugc dinh trudc cta alkylbenzen mach thing dugc san xudt tir quy trinh alkyl
héa benzen bing olefin v&i sy c6 mit clia chit xtc tic trong diéu kién phan tng kho
v6i i 16 B:O 1a 30:1, bao gdm thanh phin chét xtc tic thir nhét va thanh phén tht hai
¢6 lién quan dén cac tinh chat va dic diém clia céc thanh phén nay va dén ham luong

ddng phan 2-phenyl dwgc chon. Tét hon 13, cic phuong én theo sang ché bao gbm tir
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30 dén 70 phin trim thanh phin chit xtc tac thir nhét, trén téng khdi luong cac thanh
phin chét xuc tac. TSt hon nita 13, ti 18 ctia chat xtc téc 14 thanh phan chét xuc tac thi
nhét nim trong khoang tir 45 dén 65 phin tram, 5t nhét 14 ndm trong khoang tir 50 dén
60 phan trim, trén tdng trong lwong cia cac thanh phan chét xuc tac.

Na-Y thuong sin c6 va dwoc san xuét tai hiu hét tit ca cc nha may san xudt
zeolit. RE-Y duoc san xuit béng cach trao dbi da ion Na-Y v&i mudi clorua hodic nitrat
ctia thanh phin dat hiém theo céc k¥ thuat dd dugc biét dén béi nhitng ngudi c6 hiéu
biét trung binh trong linh vuc. Budc trao d6i da ion thuong can thiét d& tao dugc miec
trao d6i RE cin thiét cho sang ché nay.

UZM-8 c6 thé dugc san xuét theo phuong phép dugc bdc 16 trong bing sang
ché Hoa Ky s6 US 6,756,030 dwoc vién din toan bo trong tai liéu nay dudi dang tai
li€u tham khao. Dang amoni cia UZM-8 dugc tao ra b?mg cach trao dbi ion gitta Na-
UZM-8 va mubi amoni bing céc k§ thuat di duoc biét dén boi ngudi cé hidu biét
trung binh trong linh vuec.

Céc thanh phin chit xuc tac 13 & dang bot. Cac phuong 4n chat xic téc theo
sang ché dwoc thyc hién theo cach ma mang lai cht xtc tic rdn bao gdm ca hai thanh
phin chit xdc tac. Thuong 13 thanh phn chét xdc tac thir nhit va thi hai duoc tron
bing chat lién két. Cac chét lién két thong thuong 14 dit sét va nhém, va céc chét lién
két khac duoc biét dén béi chuyén gia trong linh vuc. Dich 1éng, ma thudng 1a nudce
hoic cac dung moi phit hop khac dwoc thém vao hén hop chét lién két cac cic thanh
phin chét xuc tac v6i lugng thich hgp dé hinh thanh dang bdt nhio c6 thé ép dun.

Chét xtc tac theo cac phuong 4n cua sang ché sau d6 dugc hinh thanh bing
cach ép dun bot nhio thanh chit xuc tac dang rin theo cic phuong 4n cia séng ché.
Chét xtic tac rdn c6 thé & dang vién, dang try, hodc bAt ky dang thich hgp ndo. Véi chi
dan duoc d& xudt & ddy, chuyén gia trong linh vuc s& c6 thé didu ché ra chét xtc tac
dang rin thich hop.

Theo c4c phuong 4n cua sang ché, benzen duoc alkyl hoa bing olefin véi su c6
mit ctia chit xuc tac dugc md ta & day dé tao ra san phém alkylbenzen mach théng co
ham luong ddng phén 2-phenyl duoc dinh trude. Him lugng ddng phan 2-phenyl dugce
diéu chinh boi néng dd cla nudc vdi su cd mit cua luéng nguyén lidu.

O diéu kién phan g kh6, ham luong ddng phan 2-phenyl cao duge tao ra.

Ngoai ra, cac tac gia dd kham pha ra rang, ¢ diéu kién phan tng khéac ngoai dieu kién
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phan mg kho, ham luong ddng phan 2-phenyl thu dugc 14 thip hon. Mic dii cac tac
gi4 khong mong doi bi gi¢i han béi 1y thuyét, cic tic gia tin ring nudc trong ludng
nguyén lidu quy trinh gitip trung hdoa mét vai tinh axit ctia thianh phin chét xdc tac
mang tinh axit v 1am giam hoat tinh ctia thanh phin nay. Ngoai ta, cic tac gia tin ring
thanh phin chit xtc tic tao ddng phan 2-phenyl ham luong thép tré 1én twong d6i hoat
déng hon vi nudc tao ra cac vi tri xdic tdc phdn ing, nhu dugc md ta dudi day, vi vy
giam ham luong ddng phan 2-phenyl ciia alkylbenzen mach thing thu dugc.

Theo céc phwong 4n cia sang ché ndng d9 clia nudc trong nguyén liéu duoc
diéu chinh d& diu chinh ham lwong ddng phan 2-phenyl ctia alkylbenzen mach thing.
Trong didu kién phan tmg w6t ma dugc dinh nghia & ddy 1a ndng d6 nude 13 100ppm
trong nguyén liéu, alkylbenzen mach thing c6 him lwong ddng phan 2-phenyl thip
dugc tao ra. Cac phuong 4n cua séng ché dé cap dén viéc diéu chinh ham lugng déng
phéan 2-phenyl cta alkylbenzen mach thing duoc tao ra bing cach diéu chinh ndng d6
nude & nguyén liéu trong diéu kién phan tng kho va diéu kién phan ng uét. Theo cic
phuong 4n theo sang ché, thay d6i vé ndng d6 nudc trong nguyén lidu lam thay di
ham luong ddng phan 2-phenyl cua alkylbenzen mach thing. Diéu kién phan tmg kho,
nghia 12 diém swong thép, thu duoc alkylbenzen mach théng c6 ham lugng ddng phan
2-phenyl cao, trong d6 diéu kién phan tmg u6t 1a diém swong cao, thu duoc
alkylbenzen mach thing c6 ham lugng ddng phan 2-phenyl thap. -

Céc phuong 4n theo sang ché gitp diéu chinh ham lugng ddng phén 2-phenyl
gifta ham luong ddng phén 2-phenyl thép va ham lugng déng phan 2-phenyl cao qua
d6 chét xuc tac duoc thiét ké d& didu chinh ndng d6 nudc cla nguyén lidu nim trong
khoang rit kho nghia 13 it hon Sppm va 100 ppm. Piéu kién phan tmg c6 thé bj thay
d6i bit budc dé diéu chinh ham lwong ddng phan 2-phenyl.

Mic du céc tac gid khdng mudn bi phu thudc vao ly thuyét, ho tin réng nudc
trong ludng nguyén liéu cia quy trinh trung hoa mét s6 thanh phin chét xuc tac dong
phan 2-phenyl va ciing lic d6 ting cudng tinh axit ciia thanh phin chat xuc tac dong
phén 2-phenyl, vi du nhu faujasit chira thanh ph?in d4t hiém, bﬁng cach tao ra cac vi tri
axit Bronst bd sung. Puoc tin ring nhing vi tri ndy dwgc tao thanh khi gbc OH clia
nude duoc két hop véi nguyén t6 dit hiém va gbec H' két hop véi oxy lattic trén zeolit.

Téc dong nay dé bi dao nghich.
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Do d6, dé ting ham luong ddng phan 2-phenyl theo cic phuong 4n clia sang
ché, ndng d6 nudc nguyén lidu cin giam di. Viée giam ndng d6 nudc nguyén liéu s&
tao co hoi dé loai bo lugng nudc dugce hép thu tir zeolit va lam kho chit xuc tac. Do
d6, tinh axit ciia thanh phan chit xdc tic tao dong phan 2-phenyl cao ting 1én va tinh
axit ctia thanh phan chit xtc tic tao ddng phan 2-phenyl thip giam di.

Nbdng d6 nudc trong ludng nguyén liéu cia quy trinh c¢6 thé dugce diéu chinh
nhu 1a mot phﬁn ctia budc khir nudc benzen, hodic theo bt ky céch thuén ti€n nao. Vi
du, nudc c6 thé dugc thém vao béng cach bom tiém nudc. Nude c6 thé dugc loai bd
khoi chét xtc tac trong subt chu ky téi tao chét xuc tac. Lugng nudc thira dugc loai bd
khoi hé thdng & cot chung cit benzen. Chuyén gia trong linh vuc nay véi chi din duge
d& xudt & day, s& c6 thé didu chinh ndng d6 nude trong ludng nguyén lidu quy trinh dé
diéu chinh ham lugng ddng phan 2-phenyl trong san phim alkylbenzen mach thing.

D6 thing nghia 12 ti 1é phan trim alkylbenzen mach thing dugc tao ra bao gébm
chudi alkyl mach théng, ciing 13 tiéu chi quan trong dé danh gia cac chat xuc tac. Do
thing cua alkylbenzen mach théng dugc tao ra theo cic phuong 4n cia sang ché 1a
hing sb thiét yéu, véi rit it bién thé bi giy ra béi vi dy, ndng d6 nudc trong ludng
nguyén li€u ciia quy trinh hodc ti 1€ B:O.

Céc phuong 4n theo séng ché @& cap dén quy trinh alkyl hoa benzen bang olefin
8 tao ra alkylbenzen mach théng c6 ham lugng ddng phan 2-phenyl chon loc. Chuyén
gia trong linh vuc nhan ra ring nguyén liéu benzen Va‘l olefin ¢6 thé thu dugc tir rat
nhiéu ngudn, va ludng san phim thu duge c6 thé bao gdm san phim trung gian, nhu
alkylat hodc bi-alkylat ning, parafin, va cic sin phdm khéc. Nguyén lidu c6 thé duoc
diéu ché va san phim phu c6 thé dugc loai bo khoi ludng san phim theo cac phuong
phép da dwoc biét dén boi chuyén gia trong linh vuc.

Sang ché @& xuit quy trinh san xuét san phdm alkylbenzen mach théng tir olefin
vé cin ban 13 mach thing c6 tir 8 dén 28 nguyén tir cacbon vo&i nguyén lidu
hydrocacbon thom véi su ¢6 mit ciia chit xtic tac dudi diéu kién phan tmg.

Mot phuong 4n theo sang ché 13 quy trinh st dung 2 nguyén liéu, mot v& cin
ban 12 olefin mach thing va mot 13 hop chit aryl. Olefin mach thing c6 thé 13 hdn hop
cac olefin c6 cac lién két d6i & cac vi tri ddu cubi va gifta hodc olefin alpha mach th?lng
© ¢6 lién két ddi & céc vi tri diu cudi. Olefin mach thing bao gém cac phén tir ¢ tir 8

dén 28 nguyén tir cacbon tot hon 14 tir 8 dén 15 nguyén tir cacbon, va t8t hon nita 14 tir
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10 dn 14 nguyén tir cacbon. Nhu d3 duoc ghi cha bén trén, dé thuan tién, sang ché
dwoc mo ta & day nhu thé n6 dé cap dén benzen.

Céc hop chit olefin va aryl dugc phan tng véi sy ¢6 mit cia chét xuc tac trong
céc didu kién phéan tng. Céc diéu kién phan tng dé alkyl héa dugc chon dé giam thiéu
su isome hoa nhém alkyl va gidm thiéu quy trinh polyalkyl héa benzen (hoic gbc
thom ctia cac hop chit aryl), trong khi ¢ ging t6i wu viéc sir dung olefin & tao ra
nhidu san phim nhit. Cac didu kién phan tng alkyl héa bao gém nhiét d§ phan Ung
ndm trong khoang tir 50°C dén 200°C va t6t hon 14 ndm trong khoang tir 80°C dén
175°C. Ap sut ctia 10 phan tmg 14 tir 1,4 MPa (203 psia) dén 7 MPa (1015 psia), va tét
hon tir 1a 2 MPa (290 psia) dén 3,5 MPa (507 péia). Céac phan ung dugc thuc hién ¢
pha 1dng va 4p suit ludn luén du cao dé c6 mot pha duy nhét & nhiét do phan tng. Dé
t6i thiéu hoéa phan img polyalkyl ciia benzen, ti 18 B:O ndm trong khoang tir 2,5:1 dén
50:1, t6t hon 1a ndm trong khoang tir 5:1 dén 35:1. Thoi gian ton tai trung binh trong 10
phén tmg gitip diéu chinh chit lugng clia san phim, va quy trinh dugc diéu hoa & tdc
@5 dong tir 0,1 gidr’ dén 30 giv™, tdt hon 1a tdc d6 dong tir 0,3 giv™ dén 6 giv™.

Olefin c6 thé duoc san xuét tir phan tmg khir nuéc parafin, phan (mg cracking
parafin va oligome héa tudn tir cic phan tir olefinic nhé hon, hoic cac quy trinh da biét
khéc @8 thu dwoc san phAm monoolefin mach thing. Quy trinh pﬁﬁn tach parafin mach
thing tir hdn hop bao gdém parafin thudng, isoparafin, va xycloparafin @& khir nwéc co
thé bao gdm viéc st dung cac quy trinh phan tach di dwoc biét, nhu 12 viéc sir dung k§
thuat phén tach UOP Sorbex™., K3 thuat UOP Sorbex™ ciing c6 thé dugc st dung ¢
phan tach olefin mach thing tir hdn hop olefin phan nhénh va mach thing.

Phuong phép san xudt ludng nguyén liéu parafin 1 quy trinh phan tach
hydrocacbon mach thing (khong phan nhanh) hogc hydrocacbon phan nhanh nhe tir
phan doan diu diy s6i ctia diu Itra. Nhidu quy trinh thyc hién quy trinh phan tach nhu
vay da dugc biét dén. Mot quy trinh, quy trinh UOP Molex™, dugc thuc hién, 1a
phwong phap da duoc 4p dung trong cong nghiép dé phan tich sy hit bAm pha 1ng
ctia parafin thudng tir isoparafin va xycloparafin st dung k¥ thuat phan tich UOP
Sorbex™,

Parafin ciing c6 thé duoc san xuét trong cac quy trinh khi thanh 1éng (GTL),
trong d6 viéc khi dwoc tdng hop ma bao gdm CO va H, véi lwong phép duge diéu

khién dwoc phan tmg d& hinh thanh céc phéan tir parafinic 1én hon. Hon hop parafinic
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thu dugc sau d6 c6 thé dugce phan tach thanh dang parafin thudng va parafin khong
binh thudng, trong d6 parafin thuong dugc khir nudc @ tao olefin vé cin ban 1a mach
thing.

Trong quy trinh san xuét olefin tir parafin, cic san phim phu bao gém diolefin
and alkyn, hoic axetylen. Ludng nguyén liéu bao gdm diolefin va axetylen dugc dua
qua 10 phan Umg hydro hoa, trong d6 diolefin va alkyn duoc chuyén hoa thanh olefin.

Céc didu kién phan tmg, bao gdm ti 1& B:O, thudng dugc thiét 1ap ¢ c6 duoc
phan tng olefin hoan thién trong khi 1am t5i thiéu quy trinh polyalkyl héa va céc phan
ung khac ma lam giam luong alkylbenzen mach thing va gay ra viéc thiéu tinh tinh
khiét cho san phim thu dwgc. Tuy nhién, ti 1é B:O c¢6 anh hudng yéu 1én ham lugng
ddng phan 2-phenyl. Vi duy, cht xic tic ma s& mang lai ham lugng ddng phan 2-
phenyl véi ti 1€ B:O 1a 30:1 s& mang lai ham lugng ddng phén 2-phenyl véi ti 16 B:O 1a
10:1. Tuy nhién, theo c4c phwrong 4n clia sang ché, haim luong ddng phan 2-phenyl c6
thé duoc 1am giam dé& dat dwoc ham luong ddng phan 2-phenyl dich bing cich thém

nudc.

Vi du thwe hién sing ché

MBOi hiéu qua duge md ta & day duoc minh hoa trong Fig.1 ciing nhw duge md
ta trong vi du sau.
Vidul

Chét xuc tac bao gdm 56 phdn trim RE-Y c¢6 ham luong dat hiém chiém 17%,
chu yéu 12 La, Nd, Ce, Pr, va Sm trén khéi lugng cua zeolit RE-Y, va 24 %, trén téng
khéi luong cia zeolit 1a chét lién két, cua zeolit UZM-8, dugc diéu ché st dung 20
phén tram, trén tng khéi luong clia zeolit va chit lién két, chit lién két 1a nhom. Chét
xuc tac chiém 1/16” xi lanh phéan mg.

San phim bao gdm olefin Benzen va Pacolat™ tir phitc hé quy trinh Detal
thuong mai dwoc phan tmg dudi didu kién phan tng alkyl héa ¢ dinh dién hinh. San
phém bao gém olefin Pacolate” c¢6 chita 10% C;o-Cy3 olefin binh thudng trong n-
parafin c6 mién sd nguyén tir cacbon tuong tu. Ti 1& B:O va nudc trong ludng nguyén

liéu quy trinh thay dbi nhu sau:
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Gid trong ludng nguyén | Loai nguyén liéu | Ti 1é mol B:O
liéu quy trinh.
0 Khé 10:1
741 Khd 30:1
1176 Khé 10:1 .
1712 Khd 20:1
2000 U6t 20:1
2121 Khé 20:1
Chuy:

Nguyén liéu rit kho nghia 13 c6 it hon Sppm ndng d6 nudc.

Nguyén lidu wét c6 ndng d6 nuéc khoang 100ppm.

Bang trén chi ra sb 14n va céc diéu kién lién quan dén Fig. 1. Fig. 1 1 d6 thi
phén tng lién tiép ciia 16 phan g alkyl héa. G diém A, hoic thdi diém 0 gio tai ludng
nguyén liéu phan tng (HOS), nguyén liéu kho benzen va olefin dugc dua vao 10 phan
tmg véi ti 16 benzen va olefin (B:O) 14 10:1. Quy trinh tiép tuc dén diém B, hogc thoi
diém 741 HOS, noi ma ti 18 B:O ting 1én 30:1. Quy trinh tiép tuc véi ngudn nguyén
lidu nay dén diém C, hoic thoi diém 1176 HOS, noi ma ti 1 B:O tr& lai 10:1. Quy
trinh tiép tuc & ti 16 B:O 10:1 dén diém D, noi ma ti 1¢ B:O tang Ién 20:1. Quy trinh
tiép tuc dén diém E, noi ma nguyén liéu dugc diéu chinh dé bao gdém nudc 1a nguyén
liu u6t. Nguyén lidu u6t tiép tuc dén diém F, néi ma nguyén lidu ndy trd thanh
nguyén liéu kho.

LHSV t6t hon 13 nim trong khoang tir 2,4 dén 3,1 véi vai chu ky & LHSV =
3,75. LHSV duoc didu chinh d& duy tri ti 16 olefin khong qua chit xtc tic dé duy tri
khong dbi khi ti 18 B:O thay d6i. Nhiét d quy trinh 1& 135°C va nhiét d¢ tai sinh 1a
250°C dbi v6i hau hét cac chu k¥, va duoc giam xudng 225°C & chu ky cudi.

Ham luong ddng phan 2-phenyl thu duoc, & dang phin tram alkylbenzen mach
théng va tinh thing, ciing nhw phin trim alkylbenzen mach thing, & dang ti 1& B:O, do
4m trong nguyén liu, va sd gid phan tmg, dugc minh hoa trong Fig.1. Nhu ¢ thé
quan sat, ti 1¢ B:O c6 anh hudng yéu dén ham luong ddng phan 2-phenyl, thanh phin
ma ndm trong khoang tir 28% véi ti 1¢ B:O 1a 10:1, dén 26% voi ti 16 B:O 14 20:1, va
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dén 24% vai ti 1 B:O 1a 30:1. Mic du, cac tic gia khong muén bi phu thudc vao ly
thuyét, tic dong nay duoc tin 13 do phan tmg ddng phan hoéa lién két ddi olefin anh
hudéng dén ndng d6, phan tng ddng phan hoa khung olefin, va phan tmg alkyl hoa
olefin theo c4c cach khac nhau. Tc d6 ctia cac phan tmg don phan tir, phan img dong
phan héa lién két d6i olefin va phan ing ddng phan héa khung, ting khi ti 16 B:O giam
(ndng d6 olefin ting). Tdc dd phan tmg d6i phan tir, phan tng alkyl héa olefin, gidm
khi ti 18 B:O giam. 2-phenyl alkylbenzen mach thing thu dwoc khi 1-olefin va 2-olefin
dugc alkyl hoa. Vi 1-olefin hoat ddng t5t hon olefin ndi tai, giip mang lai 2-phenyl
alkylbenzen mach théng ti 1€ cao hon mong doi khi tbc do déng phén hoa lién két doi
olefin 14 trong dbi cao hon téc d6 alkyl hoa. Pidu nay dugc tin chinh 13 diéu quan sat
duoc & ti 16 B:O thép hon. |

Fig.1 ciing minh hoa ring ham lwong ddng phan 2-phenyl 14 26% & ti 18 B:O la
20:1 trong ca hai giai doan nguyén li€u kho, voi giai doan nguyén li€u uét duge xem
vao gitta. Ham luong ddng phén 2-phenyl nim gitta 20 va 21 phin trim dbi véi
nguyén liéu uét. Vi vdy, viéc chuyén tir nguyén liéu khd sang nguyén liéu uét lam
giam ham luong ddng phan 2-phenyl, va sw chuyén hoa ngugc lai nguyén liéu kho lam
ham luong ddng phan 2-phenyl trd lai 26 phan trim. Céc chu ky bd sung ma thanh
phin nuéc nguyén liéu va ti 16 B:O thay dbi tao ra cac két qua théng nhét véi két qua
duoc bao cao.

Ciing nhu vdy, d6 thing ciing ndm ¢ dinh trong khoang tir 93 phin tram dén 94
phin tram trong sudt quy trinh nay. '

Vi du ndy nén dugc xem nhu dé minh hoa cho céc phuong 4n ciia séng ché va
khong nén sir dung dé giéi han pham vi ctia séng ché theo bét ky cach nao.

Trong khi sing ché duoc mé ta lién quan dén cac vi du cu thé bao gdm céc
phuong thirc thuc hién sang ché duoc wu tién, ngudi cé hiéu biét trung binh trong linh
vuc s& hidu ring co rt nhiéu bién thé va hoan vi ctia hé théng duoc mé ta bén trén va
céc k¥ thuat ddu ndm trong y nghia va pham vi ctia sang ché nhur yéu cau bao ho kém
theo dudi day. Vi du, cac phuong an theo sang ché c6 thé @& cép truc tiép dén cac hop

chat aryl khac ngoai benzen, nhu 13 toluen va xylen.
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YEU CAUBAO HQ

1. Chét xtc tac cho quy trinh alkyl héa hop chét aryl bing oelfin bao gdm thanh phan
chit xuc tac zeolit thir nhit dwoc chon tir nhém bao gdm cac faujasit chira thanh phén
dAt hiém ma chua it nhat 16,5 phin trim khdi lwong thanh phin dat hiém va hén hop
ctia ching, thanh phin chét xuc tic zeolit thir hai dugc chon tir nhém bao gém zeolit
MTW, BPH/UZM-4, va hdn hop clia chiing.

2. Chét xtc tac theo didm 1, trong d6 thanh phin chét xtic tac faujasit chira thanh phan
dAt hiém tha nhit bao gdm it nhit 16,5 phin trim khdi Iwong thanh phin dAt hiém
duge chon tir nhém bao gdm lantan, xeri, praseodym, neodym, prometi, samari,
europi, gadolini, terbi, dysprosi, holmi, erbi, tuli, yterbi va luteti va hdn hop cua

chung.

3. Chét xtc tac theo diém 1, trong d6 thanh phin chit xuc tic thir nhit ndm trong

khoang tir 30 phin tram dén 70 phin trim tdng s6 cac thanh phan chit xuc tac.
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