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(57) Sang ché dé cap dén thiét bi phan tmg alkyl héa, duoc dic trung boi bao gdm
n thiét bi phan tng, trong n thiét bi phan mg nay, c6 m thiét bi phan g bao gdm
thiét bj phan tng thtr nhat c6 ba ving phan tng nhu duoc mé ta dudi day; theo
thr ty hudng dong chay cua cac dong phan tng alkyl hoa, ba ving phan tng lan
luot 1a viing phan trng x, ving phan ting y va vung phan ing z; dua trén cuong do
khudy tron, cuong d6 khudy tron ciia ving phan tng y > cudng do khudy tron cua
ving phan tng x > cuong do khudy tron ctia ving phan ung z, trong d6n > 1 va
n > m. Sang ché ciing dé xuat hé thong phan tng alkyl hoa sir dung thiét bi phan
g alkyl hoa trén va quy trinh phan tng alkyl hoa xuc tac axit 16ng ap dung thiét
bi hodc hé thdng phan tng alkyl hoa trén.
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Linh vue ki thuit dwoc dé cip

Sang ché @& cap dén thiét bj phan tmg alkyl hoa, hé théng phan tmg va quy trinh
phén tng alkyl héa, cu thé 13 thiét bi, hé thdng phan ting va quy trinh phan tng alkyl hoa

xUc tac axit long.
Tinh trang ky thuit ciia sang ché

Alkyl héa isoalkan v&i alken, chii yéu 1a isobutan véi buten, vé ban chét 13 mét
phén tmg cong hitu co ctia cic phan tir alkan véi phan tir alken khi c6 chét xtc téc axit.
Alkyl héa 1a mét quy trinh quan trong trong nganh cong nghiép hoa dau. Alkan Iso-C8,
duoc goi 1a diu alkyl hoa hoic san pham alkyl héa, dwgc san xuat bing cach cho isobutan
phan tmg vdi buten xic tac v6i mot axit manh. Dau alkyl héa c6 chi s6 octan cao (RON
94-96), ap suét hoi Reid thép, ham luong luu huynh va ham lugng alken cuc thép, khéng
¢6 benzen va hydrocacbon thom, va 1a thanh phan pha tron xing quan trong. Xing cai
tién duoc str dung 1am nhién lidu ctia ddng co xing, do d6, 6 nhiém khong khi d6 thi do
khi thai 6 t6 gy ra c6 thé dugc giam thiéu dang ké. Vi vay, dau alkyl héa 12 mét san

phém héa diu than thién véi méi truong.

Hién nay, chét xtc tac dugc str dung trong phan tmg alkyl héa trong cong nghiép
chu yéu la c4c axit manh dang 1ong nhu axit sulfuric déc hodc axit flohidric. Quy trinh
phan tng alkyl héa dién hinh van sir dung thiét bi phan tmg bé khudy nim ngang, va
phan Gng alkyl héa isobutan va buten 13 phan Umg hai pha 1éng dién hinh, va tdc d6 truyén
khéi lién pha quyét dinh tbc d6 ctia phan g vi mé. Trong hé théng phan ting niy, trong
trudng hop phan tan va tron 13n ¢ hai pha, thi sy chuyén héa hoan toan ciia alken c6 thé
thue hién nhanh chéng, va néu thoi gian phan ing qué dai, trimetynpentan (TMP) ¢6 chi
s6 octan cao dugce tao thanh ban ddu tiép tuc tiép xtc véi axit manh xtc tc, giy ra su
d6ng phan h6a TMP thanh dimetynhexan (DMH) c6 chi s& octan thdp. Do d6, khé tao
duge san phim c6 d6 chuyén héa va tri s§ octan cao bing cac thiét bi phan tng bé khudy

thong thuong.
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Phan tmg alkyl héa cuia isoalkan va alken thudc phéan tng hai pha long-1ong khong
tron va hidu qua tron ctia hai pha 16ng-16ng khong trén cé tic dong quan trong dén tdc
d6 chuyén dbi va tinh chon loc ctia phan tmg 16ng-1ong. Thiét bi phan tmg trén hai pha
16ng-16ng hién c6 chi yéu bao gém bé khudy, may tron tinh, may tron dong xung, may

trdn phun va tuong tu.

Patent Trung Quéc s6 CN2790575Y dé cap dén thiét bi phan tmg nim ngang thudc
quy trinh alkyl héa axit sulfuric, phin than chinh cta thiét bi 13 mét binh 4p suit nim
ngang va thiét bi phan tmg dugc cip véi dng tudn hoan bén trong, bo éng din nhiét dang
dng va canh khudy xoén 6¢ cudi khoang. Nguyén liéu phan tmg va axit tai ché di vao
phia hit ctia canh khudy, nguyén liéu phan tmg dugc khuéch tan nhanh chéng va tao
thanh nhii tvong véi axit dudi su chuyén dong cua canh khudy, va nhii twong khong
ngimg lvu chuyén & tbc d6 cao trong thiét bi va phan tmg. G phia x4 ctia thiét bj phan
{mg, mot phan nhil twong duogc xa sang bé ling dé tach axit. Axit ling xudng day bé do
khdi Iuvgng riéng 16n hon rdi quay trd lai phia hut ctia canh khudy. Quy trinh khudy tron
c4c chit phan ung duogc thuc hién trong toan b bé phan ing nim ngang, kich thudc ving
trén 13 toan bo bé phan tng, thoi gian trung binh 1 20 - 30 phit, phuong phap thudc loai
tron vi mé. Sy trén ngugc trong bé phan tng nay 16n va khong cé 1¢i cho viéc ting do

chon loc ctia phan ng.

Patent Mi s§ US6194625B1 dé cap dén thiét bi phan tng alkyl héa cip lidu theo
giai doan trong d6 vung phan uing dugc chia thanh nhidu ving duoc méc ndi tiép va
nguyén lidu méi duoc chia thanh nhiéu dong duoc dua vao mdi ving phan tng, trong khi
nhii twong axit-hydrocacbon téi ché nim trong mét chudi dong va duoc tron trong timg
ving phan tmg bing cach khudy co hoc. CAu triic ndy khic phuc dwgc van dé trén ngugc,
nhung qué phtec tap. Ngoai ra, ¢4 hai thiét bi phan tmg déu str dung mét dong co cb dinh
d& din dong canh khudy, do d6 d& phat sinh ro ri do kha ning 1am kin kém.

Paten Trung Qudc s6 CN100348559C d& xuét quy trinh phan tmg alkyl héa xtc
tac chit 10ng ion va thiét bi phan ting, dé thuc hién phan ting alkyl héa hai pha 16ng-1éng
clia isoalkan va alken xuc tic bdi chét 1ong ion trong mot thiét bi quay siéu trong luc.
Sang ché nay d& xuét thiét bi phan g dang quay bao gdm:thiét bi phan ting bao gdm
v0, dAu nap va du x4 duoc bd tri trén v6, bd phirc hop quay bao gdm réto va 16p dém

duoc b tri trong vo, dng cip va mot dau phun chat 1ong nguyén liéu dugc bb tri trong
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b6 phttc hop quay, bd phirc hop quay dwgc b tri & phin trén ciia vo, mot bé chira chét
16ng dugc bé tri & phan dudi ctia vo, mot thiét bi khudy dugc bb tri & trung tdm cia thiét
bi phan tmg va c6 thé khudy nguyén lidu phan Gmg trong bé chira chit 16ng, bé chira chét
16ng duoc két ndi v6i bom tudn hoan dé tao thanh thiét bi phan tng tuan hoan quay, may
tron duoc nbi & dau cua dng hit bom tudn hoan, mot diu hut chat long alkan / alken va
mdt dau hut chit 1éng ion dugce tao trong may tron, mdt phin ctia chét 16ng nguyén lidu
da phén g va chit 1ong ion dugc tron trong may tron, ddu x4 ctia bom tudn hoan duge
két néi v6i dng cép liéu ciia bd phirc hop quay, chat 16ng nguyén lidu sau khi trén duge
chuyén dén bs phirc hop quay bang may bom tudn hoan dé phan tmg tudn hoan va bo
diéu khién muic chét 10ng cia bé chira chat 16ng duoc bé tri trén vo dé kiém soét thoi gian
n dinh cua chét 16ng nguyén lidu. Thiét bj phan tng theo cdu tric nay c6 thé ting cuong
sy tron 18n gitra cac chét phan tmg va nhil twong axit hydrocacbon, nhung ciu tric vin

qué phtrc tap va quy mo san xut khong thé d& dang mé rong.

Patent Mi s6 US3281213 dé xudt mét thiét bi phan tng alkyl hoa thing dtmg, phan
than chinh 13 moét éng ding ndi voi mot bé ngang, bé ngang chira nhii twong axit-
hydrocacbon, isoalkan va alken tham gia phan tng dugc bom qua mdt voi phun & day
cta dng dung, nhii tuong axit-hydrocacbon trong bé ngang dwgc din dong béi luc hép
dan do duoc dua vao dng dimg ciing lic, va phan tmg duoc thuc hién trong thiét bi phan
tmg thing dtimg. Pau trén cta dng dugc két nbi véi mot bé tach dé tich cac san phim
phan Gng. Nhii twong axit hydrocacbon di tich tudn hoan di vao bé ngang & d4y ctia dng.
Chu trac khong sir dung bd phan truyén ddng co hoc va cac van d& do canh khqu tich
hop gy ra d duoc giai quyét. Tuy nhién, su trdn 1dn nhii tuong axit hydrocacbon véi
cac chit phan tmg khac trong dng dung 14 khong dat yéu ciu, va ngodi ra, toan bo hé
théng phan tmg, str dung mot bng dtng, hai bé ngang va mét dng xa, cdng kénh va khong

gon.
Ban chét ky thuit ciia sing ché

Muc tiéu thtr nhét ctia sang ché 13 dé xudt, theo cac dic tinh ciia phan tng alken
nhanh va phan tng chuyén hydro cham trong phan tmg xtic tac axit 16ng isoalkan va
alken, thiét bi phan tmg alkyl héa, gitip ting cuong d6 phan tdn nhil tuong axit
hydrocacbon trong phan ting ban dau cua alken, ting cudng kha ning hoa tan clia

isoalkan trong axit 1dng, va ting tdc phan tmg chuyén hydro.
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Muc tiéu thir hai ciia sang ché 14 @ xuit mot hé thng phan tung dya trén thiét bi

phan g néi trén.

Muc tiéu thit ba ctia sang ché 1a d& xuét quy trinh phan Gng alkyl héa xtc tac axit

16ng dua trén thiét bi phan g néi trén.
Muc tiéu thr nhét cta sang ché dugc thuc hién bﬁng gidi phép k¥ thuat sau:

Thiét bi phan tng alkyl héa, c6 dic diém bao gdém n thiét bj phan ung, trong n
thiét bj phan ting ndy, c6 m thiét phan (mg bao gbdm thiét bi phan tmg thi nhét c6 ba ving
phén tmg dugc md ta dudi day; theo thir ty hudng chay cia cac dong chay phan tmg alkyl
héa, ba viing phan ting 14n lugt 13 ving phan mg X, ving phan tmg y va ving phén tng
z; dua trén cuong 4o khqu trén, cuong do khqu tron cua ving phéan tng y > cuong do
khudy tron ctia viing phan tng x > cudng d6 khudy tron cua ving phan g z, trong d6 n

>1lvan>m.
Muc tiéu thi hai ctia sing ché duoc thuc hién bang giai phap k§ thuét sau:

Hé théng phan tmg alkyl héa, bao gdm b¢ phan phén tg alkyl héa, bd phan lam
lanh nén, b phén loc nudc thai phan ing va bd phan phan doan san phém, duoc dic
trung bdi by phan phan ung alkyl héa bao gdm n thiét bi phan ting cho phéan tmg alkyl
héa, trong n thiét bi phan tmg ndy, c6 m thiét bi phan tmg bao gdm thiét bi phan tmg tht
nhét c6 ba viing phan tmg nhu duge mé ta dudi ddy; theo thir tw huéng chay ciia cac dong
chay phéan ting alkyl héa, ba ving phan tng 1an lrot 1a ving phan tmg x, viing phan tmg
y va viing phan tmg z; dua trén cuong d6 khudy trén, cudng d6 khudy tron ctia ving phan
mg y > cudng d6 khudy tron clia viing phan tmg x > cudng do khudy trén ciia ving phan

ung z, trong dén>1van>m.
Muc tiéu thtt ba ciia sang ché dugc thyc hién bang giai phap k§ thuit sau:

Quy trinh phan tmg alkyl héa xtc tic axit 1ong, c6 dic diém sau phan tmg alkyl
hoéa isobutan va phan doan alken C3-C5 dugc thuc hién trong n thiét bi phan Gng, nhiét
d6 d4u vio cua thiét bi phan tmg thir nhit 14 -10°C dén 20°C, trong n thiét bj phan ting
nay, Cé m thiét bi phan tng bao gdm thiét bj phan tmg thir nhét c6 ba ving phan tng 14
vung phan tng x, ving phan Ung y va ving phan tng z; nguyén liéu thd cho phan tng
alkyl hoa duoc cip cho m thiét bi phan tmg trén; trong m thiét bi phan tmg nay mdi thiét
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bi ¢4 ba ving phan tmg, dong phan tmg alkyl héa dau tién chay vao ving phan ting x va
sau d6 14n luot chay qua viing phan tmg y va ving phan tmg z, dua trén cuong do tron,
cuong do tron ctia vung phan Ung y > cudng dd trdn cua ving phan tmg x > cudng dd
tron cia ving phan tng z, trong d6 n > 1 va n > m; dong phan tng c6 thoi gian 6n dinh
trong ving phan vmg x 13 0,01-10 gidy, thoi gian 6n dinh trong ving phéan tng y 13 0,01-
10 gidy va thoi gian 6n dinh trong viing phan tmg z 13 0,1-15 phut.

Theo cac dic diém cta phan tng alken nhanh va phan tng chuyén hydro cham
trong phan tmg isoalkan va alken xuc tac axit 1ong, sang ché d& xudt mot thiét bi phan
tg két hop c6 nhidu ving phan tmg, thir nhét 13 ting cwong cudng d6 phan tan trong
nhii trong axit hydrocacbon trong thdi gian ddu ctia phan tng alken, sau d6 ting tdc phan
tg chuyén hydro, va ting t6c phan ting alkyl héa vi mo, tir 46 cai thién téc d6 chuyén
dbi phan tmg va tinh chon loc ciia cic san phidm phan tmg, ddng thoi thiét bi phan tng

thich hgp véi quy trinh phén tng quy m6 nha may.

Theo sang che, bang cach kiém soat nhiét do va cudng dd tron khic nhau trong
cac ving phan tmg X, y va z dién ning va chét 1am lanh tiéu thu dugc gidm hidu qua, va

do d6 ning lwong tiéu thu ca thiét bi dwoc giam boét.
Cu thé, sang ché d& xuit nhém déu tién trong sb cac giai phap k§ thuit sau:

1. Thiét bi phan tmg alkyl héa, dugc dic trung bdi bao gdm n thiét bi phan g,
trong n thiét bi phan tng ndy, c6 m thiét bi phan tng bao gdm thiét bi phan ting thir nhét
¢6 ba vung phan ing nhu dugc moé ta dudi ddy; theo thir tu hudng chay cta cac dong
chay phan tmg alkyl héa, ba viing phan tmg lan lugt 13 viing phan tmg x, ving phan g
y va ving phan tng z; dva trén cudng d6 khudy tron, cudng d6 khudy tron ciia ving phan
tmg y > cudng d6 khudy tron ctia ving phan (g x > cudng d6 khudy tron ctia ving phan

ung z, trongdén>1van>m.

2. Thiét bi theo giai phap k¥ thuat 1 cia nhém thir nhét, trong d6 n bang 2, 3, 4, 5,
6,7,8;t6thonlan béng 3,4,5,6;t6thonnitalan b?mg 3 hodc 4, m = 2 hodc 3.

3. Thiét bi theo giai phap k¥ thut 1 ctia nhém thir nhét, trong d6 ddi véi thiét bi
phan tng c6 ba ving phan tmg, dudng kinh trong cta vung phan Ung z > dudng kinh

trong ctia vung phan ung x > dudng kinh trong ctia viing phén g y.
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4. Thiét bi theo giai phap k§ thuat 1 ctia nhém thi nhét, trong d6 ty sd giita dudng
kinh trong cta ving phéan ing z v6i duong kinh trong cia ving phdn tng x véi dudng

kinh trong cda ving phan img y 1a x:y:z = (1.1-1.8):1:(2-5).

5. Thiét bi theo giai phap k¥ thuat 1 ctia nhém thir nht, trong d6 ving phan ung

X, y va z dugc cap v4i mot hodce nhieu b phén khuay tron dong bén trong.

6. Thiét bi theo giai phap k§ thut 5 ctia nhém thi nhét, trong d6 bd phan khudy
tron dong bén trong 12 bd phan khudy tron dong tinh hosc bd phéan khuéy trdn dong dong.

7. Thiét bi theo giai phép k¥ thuat 6 ctia nhom thir nhét, trong d6 bd phan khudy
tron dong tinh duoc chon tir Kenics, SMX, SV, SMV, SH, SK, SX, SL, Toray Hi-Type,

hoc céc két hop ciia chiing.

8. Thiét bi theo giai phap k¥ thuét 1 ctia nhém thir nhét, trong d6 n thiét bi phan

ung dugc mdc noi tiep va / hodc song song.

9. Thiét bi theo giai phap k§ thuat 1 ctia nhém thw nhét, trong d6 khin=3, m =3
hogic 2, cac thiét bi phan ing dugc mic ndi tiép theo kiéu N; hodc khi n = 4, m = 4, hodic

3, hoic 2, céc thiét bi phan tmg dugc méc ndi tiép theo kiéu M.

10. Hé théng phan tng alkyl héa, bao gdm bd phéan phan tmg alkyl héa, bd phan
lam lanh nén, bd phén loc nudce thai phan ing va bd phan phan doan séan phém, duoc dic
trung boi bd phan phan tmg alkyl héa bao gdm n thiét bi phan ting, trong n thiét bi phan
{g nay, c6 m thiét bi phan ting bao gdm thiét bi phan ting thir nhit c6 ba viing phan ting
dugc mo ta dudi day, theo thir tw hudng dong chay ctia cdc dong phan g alkyl héa, ba
ving phan tng 1an lugt 14 viing phan mg x, ving phan tmg y va viing phan tng z, dya
trén cudng d6 khudy tron, cuong do khudy trén ciia ving phan tmg y > cudng d6 khudy
tron ctia viing phan tng x > cuong d6 khudy tron ctia viing phan tng z, trong d6 n> 1 va

n>m.

11. Hé théng phan tmg theo giai phap k¥ thuat 10 ctia nhém thir nhét, trong d6
nguyén li¢u thd cho phan tmg duoc trdn v6i isobutan lam lanh thu dugc tir bd phén 1am
lanh nén, isobutan tai ché thu dugc tlir bd phan phan doan san phém va hydrocacbon tai
ché thu duoc tir bd phén loc nudc thai phan tmg, hdn hop duoc 1am lanh va sir dung ldm
nguyén liéu thé cho phan Ung alkyl hoa pha lodng; nudc thai tir by phén loc nude thai
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phan tmg dugc tach so b cac pha axit hydrocacbon dé tao ra pha hydrocacbon, phin 16n
pha hydrocacbon thu dugc duge st dung lam hydrocacbon téi ché; bd phén phan doan
san phim bao gdm it nh4t mot thiét bi khir isobutan, isobutan trong pha hydrocacbon ctia
nude thai phan tng duge loai bo, isobutan tai ché, butan tiéu chudn va mot san phim
alkyl héa trong tng thu duogc tir phén trén ciing, phan trén gitra va phan dudi coa thiét bi

khtr isobutan.

12. Hé théng phan tmg theo giai phap k¥ thuat 11 ctia nhém thir nhét, trong d6
thiét bi loc nudc thai bao gdm thiét bi phan tach tw héa hoi va thiét bi phén tach so cp
axit-hydrocacbon, b phan két tu bén trong dugc b tri & phan trén ciia thiét bi phan tach
tu hoa hoi. dé tao chd cho butan héa hoi va tach san phim phan ung ra khoi pha axit,
thiét bi ddng héa pha axit-hydrocacbon dugc bd tri & phan dudi ctia thiét bi phan tach tu
héa hoi d& dam bao thiét bi hoat dong 6n dinh; thiét bi phan tach so b axit-hydrocacbon
dung dé thyc hién quy trinh phan tach so cip ctia c4c pha axit hydrocacbon, phén 16n pha
hydrocacbon di tach duoc tai ché, phan nhé ctia pha hydrocacbon dugc phan tich két tu-

trung hoa trong mot hodc nhiéu bd két tu voi d6 chinh xac tuy chinh.

13. Hé théng phan tng theo giai phap k§ thuat 10 cta nhém thir nhét, bao gdm
don vi so ché nguyén liéu thd phan tng alkyl héa, trong d6 nguyén ligu tho ctia phan tmg

alkyl héa phai dugc loai bd butadien, hydrocacbon nhe, cic hop chat chita oxy va nuéc.

14. Quy trinh phan tmg alkyl hoéa xic tac axit 16ng, dugc dic trung boi phan ing
alkyl hoa isobutan va cac phan doan alken C3-C5 dugc thuc hién trong n thiét bi phan
Umg, nhiét d6 d4u vao ctia thiét bi phan tmg thir nhét 13 -10°C dén 20°C, trong n thiét b
phan tng ndy, c6 m thiét bi phan tmg bao gdm thiét bi phan tGng thit nhét c6 ba ving
phan g 1a ving phan tng x, ving phan tng y va ving phan tng z; nguyén liéu th6 ctia
phan tmg alkyl hoa pha lofing dwgc cp cho m thiét bi phan tmg néi trén; trong m thiét bi
phén tmg trén, m3i thiét bj c6 ba ving phan tng, nguyén liéu thé cua phan tng alkyl héa
pha lodng truéc hét chay vao ving phan tmg x va sau d6 14n lugt chay qua ving phan
img y va ving phan ung z, dua trén cuong dd tron, cudng do tron cia vung phan ing y
> cudng do tron clia ving phan ing x > cuong d6 tron ctia vung phan ung z, trong d6 n
> 1 va n > m; dong phéan ting c6 thoi gian 6n dinh trong viing phan tmg x 12 0,01-10 giay,
thoi gian 6n dinh trong viing phan tmg y 1a 0,01-10 gidy, va thoi gian n dinh trong viing
phan tng z 14 0,1-15 phut.
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15. Quy trinh phéan tmg theo giai phap k¥ thuét 14 ctia nhém thir nhét, trong d6
nguyén lidu thd ctia phan tng alkyl héa pha lodng bao gdm isobutan tai ché, isobutan lam
lanh, nguyén liéu thé da xir ly va hydrocacbon tai ché, va ty 18 mol cua alkan véi alken

clia chiing 13 10-300:1, t5t hon 14 30-150:1, t&t hon nita 14 40-100:1.

16. Quy trinh phan ung theo giai phap k¥ thuit 14 hodc 15 ctia nhém thir nhét,
trong d6 nguyén ligu thd cta phan tg alkyl héa pha loing dugc cip déu cho m thiét bi
phan {mg trén hodc cip cho m thiét bi phan tmg theo thir tir giam dan cta dong phan ung

trong cac thiét bi phan tmg.

17. Quy trinh phan ting theo giai phép k¥ thut 14 ctia nhém thir nhét, bao gdm,
nude thai thu dugce tir diu ra ciia thiét bi phan tmg thir n dugc 1am giam 4p suit xubng
0,005-0,18 MPa bdi bd phén két tu bén trong thiét bi phan tach tu héa hoi, mét phin
alkan C4 trong d6 bi héa hoi va tach nhiét phan tmg; cic thanh phan pha khi sau khi tach
duoc nén va lam lanh dé thu dugc isobutan 1am lanh, hdn hop axit-hydrocacbon con lai
dwoc tach thanh hai pha axit va hydrocacbon & phin duéi ctia thiét bi phéan tach tir hoa
hoi, pha axit tch ra dwoc tai ché trd lai ving phan tng x cta thiét bi phan tng tht nhit,
phdn 16n pha hydrocacbon d3 tach duoc dua dén may tron nguyén lidu thd va phin nho
pha hydrocacbon da tach dugc gui dén thiét bi két tu d6 chinh xac tly chon dé loai bod
cac giot axit nhd va este axit trong pha hydrocacbon; trong thiét bi khir isobutan, isobutan
pha hydrocacbon ctia nudc thai phan tmg dugc loai bd va tai ché isobutan, butan tiéu
chun va san phdm alkyl héa twong tmg thu dwoc tir phan trén, phin trén giita va phan

duéi cta thiét bj khir isobutan.

18. Quy trinh phan ting theo giai phép k§ thuat 14 ctia nhém thir nhit pht hop véi
phéan Ung alkyl héa isobutan va alken C4.

19. Quy trinh phan tng theo giai phap k¥ thuat 14 ctia nhém thir nhét, trong d6
nhiét d6 diu vao ciia thiét bi phan tmg thir nhit 13 -3 dén 10°C.

20. Quy trinh phan tng theo giai phap k¥ thuat 14 ctia nhém thir nhét, trong d6 &
ving phan tmg X va ving phan tmg y, d6 giam &p suét 1 0,05-0,5 MPa, tt hon 13 0,1-
0,3 MPa, va trong ving phan ting z, &6 giam &p suét 14 0,001-0,1 MPa, tt hon 12 0,002-
0,05 MPa.
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21. Quy trinh phén Umg theo gii phép k§ thuit 14 ctia nhém thi nhat, trong d6

axit 16ng 12 axit sulfuric dic hodc hdn hop axit chi yéu bao gdm axit sulfuric dic.

22. Quy trinh phén Umg theo gidi phép k¥ thuit 14 ctia nhém thir nhat, trong d6

axit 16ng chira thém chit phu gia.

23. Quy trinh phén tmg theo gii phép k¥ thuat 22 ctia nhém thir nhét, trong d6

chit phu gia 13 axit sulfuric este cacbon thép hon .

24. Quy trinh phan Umg theo gidi phép k¥ thuét 22 ctia nhém thir nhét, trong d6
chét phu dugc chon tir etyn sulfat, propyl sulfit, butyl sulfat, hexyl sulfat, hodc hdn hop

cla chung.

25. Quy trinh phén tmg theo giai phép k§ thuit 24 ctia nhém thir nhét, trong d6
chit phu gia dugc chon tir hdn hop butyl sulfat va hexyl sulfat theo ty 16 khéi lugng
1:(0,5-2).

26. Quy trinh phan tmg theo giai phdp k§ thuat 22 ctia nhém thir nhét, trong d6
lwong bd sung chat phu gia 13 0,001-0,1% khdi lwong alken nhién liéu.

Ngoai ra, sang ché con dé xuit nhém giai phép k¥ thuét thir hai sau:

1. Thiét bi phan tmg alkyl héa, dugc dic trung boi bao gdm n thiét bi phan img,
trong n thiét bi phan tg nay, c6 m thiét bj phan tng bao gdm thiét bj phan tng thir nhit
c6 ba vung phan tmg nhu dugc md ta dudi day; theo thir tu hudng dong chay cia cac
dong phan tng alkyl héa, ba viing phéan tmg 1an Iugt 13 ving phan {mg x, ving phan tng
y va viing phan tmg z; dua trén cudng d6 khudy trén, cwdng d6 khudy tron ctia ving phan
ting y > cudng d6 khudy trén clia viing phan g x > cudng d6 khudy tron ciia ving phén

ung z, trongdén>1van>m.
2. Thiét bi phan ting theo giai php k§ thuat 1 ctia nhém thir hai, trong d6
nbing2,3,4,5,6,7,8;
t6t hon 14, n béng 3,4,5,6;

t6t hon nita 13, n béng 3 hodc 4, m =2 hoic 3.
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3. Thiét bi phan tmg theo bat ky giai phap k¥ thudt ndo & trén ctia nhém thi hai,
trong d6 thiét bj phan tng duoc cung cip ba ving phan tng c6 duodng kinh trong Rx
tuong mg véi ving phan tmg x, Ry tuong g vdi ving phan tng y va Rz twong tng véi

vung phan Uing z, Rz > Rx > Ry,

Tét hon 1a ty s gitta dudng kinh trong cia vung phan tng z (Rz) véi dudng kinh
trong cta vung phan Umg x (Rx) véi dudng kinh trong cia ving phan ung y (Ry) la
Rz:Rx:Ry= (2-5):(1,1-1,8):1.

4. Thiét bi phan ting theo bét ky giai phap k¥ thudt ndo & trén cta nhém thit hai,
trong 46 mdt hodc nhidu bo phan khudy tron dong bén trong duge 18p trong ving phan

ung X, vung phan Ung y va / hodc ving phéan tng z;

Tt hon 13, bd phan khqu tron dong bén trong 1a bo phan khuéy tron dong tinh
hodc bo phan khuéy tron dong dong;

Tét hon nita 13, bd phan khuéy trdn dong tinh dwoc chon tir:

May tron CompaX, May tron SMI, May trdn KVM, May trén SMV, May trén
SMX plus, May tron SMXL, May tron SMR, Mdy tron SMX, Thiét bi phan tng SMR,
May tron Contour, May tron SMF, Mdy tron Polygard,

May tron KM, May tron KMX-V, May tron HEV, M4y tron UltraTab, May tron
WVM;

SV, SH, SK, SX, SL, Toray Hi-Type.

5. Thiét bi phan tng theo bit ky giai phap k§ thuét ndo & trén ciia nhém thi hai,

trong d6 n thiét bi phan ing duoc mic ndi tiép va / hoic song song;

Tét hon 12 khi n = 3, m = 3 hodc 2, cac thiét bi phan tmg duoc méc néi tiép theo

kiéu N; hoidc

Tét hon 1a khi n = 4, m = 4, hodc 3, hodc 2, c4c thiét bi phan tmg dugc mic ndi

tiép theo kidu M.

10
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6. Hé théng phan tmg alkyl héa bao gdm bd phan phan ung alkyl héa, by phén
lam lanh nén, b6 phén loc nudce thai phén Gng va b phan phan doan san phim, dugc dic
trung béi bd phan phan g alkyl hoa bao gdm thiét bj phan g alkyl héa theo bat ky
giai phap k¥ thuat tir 1 dén 5 ctia nhém thit hai.

7. Hé thdng phan ting theo giai phap k¥ thuit 6 ctia nhém tht hai, trong d6

Thiét bi phan tng alkyl héa dugc cip véi mot may tron dé nhan nguyén li¢u thod
cho phan tng alkyl héa pha lodng, nguyén li¢u thé cho phan tng alkyl héa pha lodng thu
dugc bang cach tron nguyén lidu phan Gng alkyl héa véi isobutan 1am lanh thu dwoc tir
b phén lam lanh nén, isobutan tai ché thu dwoc tir b phan phan doan san phdm va

hydrocacbon tai ché thu duoc tir bo phéan loc nudce thai phan uing;

Nudec thai phan tng dugc tach so by cac pha axit hydrocacbon trong bd phén loc
nuée thai phan tmg, phan 16n ciia (vi du hon 50% khéi lwong, hon 60% khéi lugng, hon
70% khéi lugng, hon 80% khdi Iugng, hon 90% khéi lwgng, hodc hon 95% khéi lugng)

pha hydrocacbon thu dwge duoc sir dung 1am hydrocacbon tai ché;

B¢ phan phan doan san phdm bao gdm it nhit mot thiét bi khir isobutan, isobutan
trong pha hydrocacbon trong nuéc thai phan tmg duoc loai bd, isobutan tai ché, butan
tiéu chudn va san phidm alkyl héa turong {tmg thu dugc tir phan trén, phén trén gifta va

phén duéi ctia thiét bi khir isobutan.

8. H¢ thdng phan g theo giai phap k¥ thudt 6 hosic 7 ctia nhém thir hai, trong d6
thiét bi loc nudc thai phan tmg bao gdm thiét bi phan tach tw hoa hoi va thiét bi phan tach

so b axit-hydrocacbon,

B0 phén két tu bén trong duoc bb tri & phén trén cta thiét bi phén tach tu héa hoi
& tao chd cho butan héa hoi va tach san phdm phén ting khoéi pha axit, v thiét bj dong
héa pha axit-hydrocacbon dugc bé tri & phin dudi cia thiét bi phan tach tw héa hoi dé

dam béo thiét bj hoat d6ng 6n dinh;

Thiét bi phén tach so b axit-hydrocacbon ding d& thuc hién quy trinh phén tach
so b clia céc pha axit hydrocacbon, phan 16n pha hydrocacbon da tach duoc tai ché va
phan nhé pha hydrocacbon c6 thé tity ¥ dwgc phén tich két tu-trung hoa trong mot hodc
nhiéu thiét bj két tu tiry chinh d6 chinh xAc.

11
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9. Hé théng phan ting theo bat ky giai phép k¥ thuét ndo tir 6 dén 8 ciia nhém thi
hai, bao gdm bd phan so ché nguyén lidu thd cho phan tng alkyl héa, trong d6 nguyén
li€u thd cia phan Ung alkyl héa phai dugc loai bé butadien, hydrocacbon nhe, cac hop

chat chira oxy va nudec.

10. Quy trinh phan Ung alkyl héa c6 xuc tac axit 16ng, dugce déc trung bodi phan
ting alkyl héa isobutan véi mot phan doan alken C3-CS5, t6t hon 14 isobutan véi alken C4,
duoc thuc hién trong n thiét bi phan Umg, nhiét 4 d4u vao cia thiét bi phan g thir nhit
14 -10°C dén 20°C, t6t hon 14 -3°C dén 10°C;

Trong n thiét bi phan tng trén, c6 m thiét bi phan tmg gdm thiét bi phan ung thir

nhét c6 ba ving phan mg, 1 ving phéan tng x, ving phén Ung y va ving phan Ung z;

Nguyén liéu thd cho phan tmg alkyl hoa pha lodng dugc cip cho m thiét bi phan
tmg trén, t&t hon 13 nguyén liéu tho cho phan tmg alkyl héa lodng dwoc cip déu cho m
thiét bi phén tng, hodc dugc ce‘ip cho m thiét bi phan Ung theo thir tu gidm dén cua cac

dong phan tmg trong thiét bi phan tng;

Trong m thiét bj phan tng, m3i thiét bi dugc cAp ba viing phan tmg, cic dong phan
ting alkyl d4u tién chay vao ving phan tmg x va sau d6 1an lugt chay qua ving phan tmg
y va vung phéan Ung z, dua trén cudong d6 trdn, cuong do trdn cla vung phan ung y >
cudng do tron cua vung phan tng x > cudng do trdn cla vung phan ung z, trong d6 n >

1van>m;

Dong chay phan tmg c6 thdi gian dn dinh trong ving phan tmg x 13 0,01-10 gidy,
thoi gian 6n dinh trong ving phan tmg y 13 0,01-10 gidy va thoi gian 6n dinh trong ving
phan tng z 13 0,1-15 phut.

11. Quy trinh phén tng theo gidi phap k¥ thuat 10 ciia nhém thir hai, trong d6
nguyén liéu thd cia phan tng alkyl héa pha loding bao gdém isobutan tai ché, isobutan lam
lanh, tlly chon nguyén liéu thd cho phan tng alkyl d3 qua xir 1y, va hydrocacbon téi ché,
va ty 1€ mol cua alkan véi alken ctia nguyén li¢u tho cho phan tng alkyl hda pha logng

12 10-300:1, t6t hon 14 30-150:1, va t6t hon nira 13 40-100:1.

12. Quy trinh phan g theo giai phap k¥ thuét 10 hodc 11 ctia nhém th hai, con
bao gbém thém,

12
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Nudc thai phan tmg thu dugc tir d4u ra ctia thiét bi phan ting th n dugc giam 4p
suit xubng 0,005-0,18 MPa bai by phan két tu bén trong ctia thiét bi phan tach tw héa

hoi, do d6 mot phén cua alkan C4 trong nudce thai phan g dugc hoa hoi va tach nhiét;

Céc thanh phan pha khi duoc tach, va cic thanh phin pha khi sau khi tach duoc
nén va lam lanh dé thu duoc isobutan 1am lanh, hdn hop axit-hydrocacbon con lai dugce
tach thanh hai pha axit va hydrocacbon & phan duéi cta thiét bi phan tach tw héa hoi, va
pha axit sau khi tach duoc tai ché tré lai viing phan tmg x ctia thiét bi phan tmg thir nhét,
phén 16n pha hydrocacbon d4 tach dugc dua dén may trén nguyén lidu thé va phin nho
pha hydrocacbon d3 tach dugc dwa dén thiét bi két tu d9 chinh x4c tiy chon dé loai bo

cac giot axit nho va céc este axit trong pha hydrocacbon;

Trong thiét bi khir isobutan, isobutan trong pha hydrocacbon ctia nudc thai phan
ting duoc loai bd va tai ché isobutan, butan tiéu chuin va san phdm alkyl héa twong tmg

thu duoc tir phan trén cing, phan trén gitta va phin dudi ctia ctia thiét bj khir isobutan.

13. Quy trinh theo bt ky giai phap k§ thuét nao tir 10 &n 12 ctia nhém thi hai,
trong d6 & viing phan (g x va ving phan tng y, d6 giam ap suét 1a 0,05-0,5 MPa, t6t
hon 12 0,1-0,3 MPa, va trong ving phan tmg z, 6 giam 4p suét 13 0,001-0,1 MPa, t6t hon
12 0,002-0,05 MPa.

14. Quy trinh theo giai phép k¥ thuat bat ky tir 10 dén 13 ctia nhém tht hai, trong

d6 axit 1ong 12 axit sulfuric dic hoic hdn hop axit chit yéu bao gém axit sulfuric dac,

Tuy chon, axit 16ng chira chét phu gia, trong d6 lwgng bd sung ctia chat phu gia la

0 hoic 0,001-0,1% khdi lugng cta nguyén lidu alken;

Tét hon 13, chat phu gia 13 axit sulfuro este cacbon thép hon hoéc axit sulfuric este

cacbon thip hon,

T6t hon nita 13, chit phu gia 1a m6t hogc nhiéu etyl sulfat, propy] sulfit, butyl sulfat

va hexyl sulfat,

Tét nhat 13, chat phu gia 12 hdn hop cia butyl sulfat va hexyl sulfat theo ty 18 khdi
luong 1:(0,5-2).

13
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15. Quy trinh phén tmg theo gidi phap k¥ thuat bt ky tir 10 dén 14 ctia nhém tha
hai, trong d6 4p sudt dau vio ciia thiét bj phan tng thir nhat 14 0,3-1,5 MPa.

16. Hé thong phan tmg theo gii phap k§ thuat bat ky tir 6 dén 9 ctia nhém thtt hai,
trong d6

B phan loc nude thai phan tmg bao gdm thiét bi phan tach ty héa hoi va thiét bi

phén tach so b axit-hydrocacbon duoc két nbi tudn tu,

B0 phan két tu bén trong dwgc bd tri & phan trén ctia thiét bi phan tach tw héa hoi
& tao chd héa hoi butan va tach san phiAm phéan tmg ra khéi pha axit; butan sau khi héa

hoi duoc dua dn bo phén 1am lanh nén dé tao ra isobutan 1am lanh;

Thiét bi ddng héa pha axit-hydrocacbon dugc b tri & phin duéi cua thiét b phén

tach tu hoa hoi d& dam bao thiét bi hoat dong 6n dinh;

Thiét bi phén tich so bd axit-hydrocacbon diing dé thuc hién quy trinh phén téch
so cép ctia cAc pha axit hydrocacbon, phin 16n pha hydrocacbon d tich tr& lai may tron
nguyén liéu thd cho phan ting alkyl héa pha lodng, phan nhé pha hydrocacbon dugc tity
chon phén tach két tu-trung hoa trong mdt hodc nhiéu may két tu do chinh x4c tuy chon,
sau d6 dugc dua dén bd phan phan doan san phém; pha axit sau khi tach dugc dua dén

ving phan tng x ciia thiét bi phan tmg thir nhat.
M3 ta vin tit cdc hinh vé

Fig.1 14 gian d6 minh hoa phwong 4n thuc hién ctia thiét bi phan tng theo sing

r
A

ché.

Fig.2 13 gian d6 minh hoa phwong 4n thuc hién ctia thiét bi phan tng theo sing

ché.

Fig.3 12 gidn ¢ minh hoa hé théng phan umg alkyl héa theo sang ché, dwoc minh
hoa bing ba thiét bi phan tng. Trong Fig ndy, 1 13 thiét bi phan Gmg thir nhit, 2 13 thiét
bi phan tg thir hai, 3 12 thiét bi phan ng thit ba, 4 1 may trén nguyén lidu tho, 5 14 thiét
bi phéan tach tu héa hoi, 6 12 bd phan két tu bén trong, 7 1a thiét bi dong hoa pha axit

14
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hydrocacbon, 8 1a by phan két tu chinh x4c, 9 Ia thiét bi phan tach so cdp axit-
hydrocacbon, va 10 13 thiét bj khir isobutan.

Fig.4 12 gian d minh hoa phuong 4n thyuc hién cta thiét bi phan tmg theo séng

ché.
M3 ta chi tiét sang ché

Séang ché d& xuét thiét bi phan tmg alkyl hoa, dugc dic trung boi bao gdm n thiét
bi phan ting, trong n thiét bi phan tng ndy, c6 m thiét bi phan g bao gdm thiét bi phan
tng thir nhét c6 ba ving phan tmg duoc mé ta dudi ddy; theo thi ty huéng dong chay
cta cac dong phan tmg alkyl héa, ba viing phan ting 1an luot 13 viing phan tg x, ving
phdn g y va viing phan tmg z; dva trén cudng d6 khudy trén, cwong d6 khudy tron cta
viing phan ng y > cudng d6 khudy trén ctia ving phén tmg x > cudng d6 khudy tron cua

vung phéan ung z, trong d6n>1van>m.

Theo sang ché, cudng do tron c6 thé duoc bidu thi theo thuit ngit duong kinh
trung binh giot ciia cdc chit phan tng trong thiét bj phan tmg, va dwong kinh trung binh
giot cang nhé thi cudng do tron cang 16n. Pudng kinh trung binh giot ¢6 thé dugc xéac
dinh bang phuong phép ctia Ye Chubao trong "Nghién ciru hiéu sut phan tan ciia may
tron tinh Sulzer kiéu SMV", K§ thuat héa hoc, 1983, s6 1, Trang 51-57, trong d6 dwdng
kinh trung binh giot ty 18 truc tiép véi cac yéu t6 chu trac ciia thiét bi phan tng (vi du,
kich thudc va bd phan khudy tron dong bén trong) va van toc tuyén tinh bidu kién cua
chit 1ong. Do d6, cudng @6 khudy tron ty 18 thuan véi cac yéu t cu tric cia thibt bi

phan tng.

Pudng kinh trung binh giot cling c6 thé dugc biéu thi bing dudng kinh trung binh
Sauter. Puong kinh trung binh Sauter ding ¢ m6 ta ¢ min ctia cac giot hodic bong bong
phan tan. N6 duogc dinh nghia 13 dudong kinh (d32) ciia giot, ¢6 céc dic diém sau:ty 18
gitta thé tich (Vp) va dién tich bé mit (Ap) ddng nhat véi ty 18 giita tong thé tich v&i tdng

dién tich bé mit cua tit ca cac giot phén tan, cu thé la:

15
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d32 14 dudng kinh Sauter, ds 1 dwdng kinh twong dwong véi dién tich bé mit va
dv 13 dudng kinh twong duong véi thé tich,

Thiét bi phan tng alkyl hoa theo sang ché, n t6t hon bing 2, 3, 4, 5, 6, 7, hoic 8;
n t&t hon nita bang 3, 4, 5, hodc 6, n tot nhét bing 3 hoic 4 va m bing 2 hoic 3.

D6i véi thiét bi phan tmg c6 ba viing phan tng, dudng kinh trong ciia ving phan
ung z > duong kinh trong ctia ving phan tng x > dudng kinh trong cta ving phéan tng
y; ty 18 gifta dudng kinh trong cta cac ving phan tmg X, y, z t6t hon 1a x:y:z = (1.1-
1.6):1:(2-3 ). Trong trudong hop théa man hé thic ty 1¢ dudng kinh trong, dudng kinh
trong ctia ving phan tng x ¢ thé 12 50-2000 mm, t&t hon 14 100-1500 mm, dudng kinh
trong cta ving phan tmg y ¢6 thé 1a 50-2000 mm, t6t hon 1a 100- 1500 mm; va dudng
kinh trong cta ving phan tmg z c6 thé 13 200-3000 mm, t5t hon 14 500-2000 mm.

Céc ving phan tmg X, y va z dugc cung cip voi mét hodc nhidu bo phan khudy
tron dong bén trong. B6 phan khudy tron dong bén trong 13 bd phan khudy tron dong tinh
hodc bo phan khqu tron dong dong. Bo phan khqu tron dong tinh c6 thé 1a may tron
tinh cia Cong ty Sulzer (tham khéo tai https://www.sulzer.com/en/products/static-
mixers), may tron tinh Kenics Series cia Cong ty Chemineer (tham khao tai
https://www.chemineer.com/products/kenics.html) va may trén tinh do céc nha san xuét
trong nudc cung cip. Vi du vé cac bd phan khudy trén dong tinh bao gdm M4y tron
CompaX, May trén SMI, May tron KVM, May trén SMV, Méy tron SMX plus, Méy
trdn SMXL, May tron SMR, Mdy tron SMX, Thiét bi phén irng SMR, M4y tron Contour,
May tron SMF, Mdy tron Polygard; May tron KM, May tron KMX-V, May trén HEV,
May tron UltraTab, May tron WVM; SV, SH, SK, SX, SL, Toray Hi-Type va két hop

cta ching.
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Thiét bi phan tmg alkyl hoa theo sang ché, n thiét bi phan mg trén ciing c6 thé
dugc coi 12 n phan doan phan (g trong mat thiét bi phan tng téng, va ba ving phan tmg

dwoc cung cp trong m&i m phan doan phan g trong n phan doan phan tng néi trén.

n thiét bi phan tng trén dugc méc ndi tiép va / hoic song song. Theo phuong 4n
uu tién cua sang ché, trong d6 n =3, m = 3 hodc 2, cac thiét bi phan tmg dugc méc ndi
tip theo kiéu N (Fig.2 md ta méc nbi tip theo kiéu N, trong @6 n = 3 va m = 3); ngoai
ra, trong d6 n =4, m = 4 hodc 3 hodc 2, cac thiét bi phén g dugc méc nbi tiép theo kiéu

M (Fig.4 mé ta nhiéu mac ndi tiép khac nhau theo kiéu M).

Sang ché con dé xuat hé théng phan tng alkyl héa, bao gbm bd phan phan tmg
alkyl hda, b phan 1am lanh nén, by phén loc nudc thai phan ng va by phan phan doan
san pham, dugc dic trung boi bd phan phan tng alkyl héa bao gdm n thiét bi phan ting
cho phan tng alkyl hoa, n thiét bi phan Gmg trén, c6 m thiét bj phan tmg bao gdm thiét bi
phéan tmg thir nhit c6 ba viing phan tmg nhu dugc mé ta dudi day; theo thit tw hudng
dong chay ctia cac dong phan tng alkyl hoa, ba viung phan ing 14n luot 13 viing phan tmg
X, vung phan tmg y va vung phan tng z; dua trén cuong do khudy tron, cuong do khudy
tron clia ving phan Gng y > cudng d6 khudy trén ctia ving phan ting x > cudng d6 khudy

trén ctia vung phan ng z, trong d6n>1 van >m.

Trong hé théng phan tmg alkyl héa, nguyén liéu tho ctia phan ung alkyl hoa dugc
tron voi isobutan 1am lanh thu dugc tir bo phin lam lanh nén, isobutan tai ché thu dugc
tir b6 phan phan doan san phﬁm va hydrocacbon tai ché thu duoc tir bd phén loc nudc
thai phan Ung; nudce thai phan tng duge tich so bo cac pha axit hydrocacbon trong b
phén loc nu6c thai phan tmg @ tao ra pha hydrocacbon, phén 1én ctia (vi du hon 50%
khéi lugng, hon 60% khdi lugng, hon 70% khdi lugng, hon 80% khdi lugng, hon 90%
khdi lwong, hodc hon 95% khéi lugng) pha hydrocacbon thu duge dugc st dung lam
hydrocacbon tai ché va quay tré& lai mdy tron nguyén ligu thd cho phén img alkyl hoa pha
loding; b phan phan doan san phim bao gdm it nhit mot thiét bi khir isobutan, isobutan
trong pha hydrocacbon ctia nude thai phan tmg dugce loai bd, isobutan tai ché, butan tidu
chudn va san phdm alkyl hoa twong tmg thu dugc tir phan trén clng, phén trén gitra va

phn duéi cta thiét bj khir isobutan.
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B6 phén loc nudc thai phan img bao gdm thiét bi phan tach tu héa hoi va thiét bi
phén tich so b axit-hydrocacbon, bd phan bén két tu bén trong dugc bd tri & phr?m trén
cta thiét bi phan tach tw héa hoi dé tao chd cho butan héa hoi va tich san phidm phan tmg
khoi pha axit, thiét bi ddng héa pha axit-hydrocacbon dugc bb tri & phan duéi ctia thiét
bi phan tich tw héa hoi dé dam bao thiét bi hoat déng dn dinh; thiét bi phan tach so bd
axit-hydrocacbon ding dé thuc hién quy trinh phan tach so cip cac pha axit hydrocacbon,
phén 16n pha hydrocacbon di tach dwgc tai ché va phan nhé pha hydrocacbon dugc phan
tach két tu-trung hoa trong mdt hodc nhiéu thiét bi két tu d6 chinh xéc tuy chinh.

Hé théng phéan tng alkyl héa con bao gdm bd phan so ché nguyén liéu thé cho
phan Ung alkyl hda, trong d6 nguyén liéu tho cta phan tng alkyl héa phai dugc loai bo

butadien, hydrocacbon nhe, cic hop chit chira oxy va nudc.

Sang ché con dé xuét thém quy trinh phan tng alkyl héa xuc tac axit 1ong, duoc
dic trung boi phan ung alkyl héa isobutan va cdc phén doan alken C3-C5 duogc thuc hién
trong n thiét bi phan tmg, nhiét &6 d4u vao ciia thiét bi phan tmg thir nhét 1a -10°C dén
20°C, trong n thiét bj phan {mg trén, c¢6 m thiét bi phan ting bao gdm thiét bi phan tmg
thir nhit c6 ba ving phan tmg, 12 viing phan ting X, ving phan (mg y va viing phan {mg
z; nguyén liéu tho ctia phan tg alkyl héa pha lodng dugc cip cho m thiét bi phan tng
trén; trong m thiét bi phan tmg niy, mdi c4i c6 ba ving phan g, dong phan tmng alkyl
héa trudc tién chay vao ving phan tng x va sau d6 1an luot chay qua ving phan tng y
va vung phan ung z, dua trén cudng d9 tron, cudong do tron cuia ving phén trng y > cudng
do trén ctia vung phan ing x > cuong do trdn cia vung phan Uing z, trong d6n>1van
> m; dong phan tng c6 thoi gian on dinh trong viing phan tng x 14 0,01-10 gidy, thoi
gian n dinh trong ving phan tmg y 13 0,01-10 gidy va thdi gian 6n dinh trong ving phan
ung z1a 0,1-15 phaut.

Nguyén lidu thd ctia phan tng alkyl héa pha lodng bao gém isobutan tai ché,
isobutan lam lanh, tity chon nguyén liéu thd da xi ly cho phan g, va hydrocacbon tai
ché va ty 16 mol cua alkan véi alken ciia chiing 14 10-300:1, t6t hon 13 30-150:1, t6t hon

nita 1a 40-100:1.

Nguyén lidu thd cho phan tng alkyl héa pha lodng dugc cip cho m thiét bi phan

tmg trén, t&t hon 12 nguyén lidu thd ctia phan tmg alkyl héa pha lodng dwgc cip déu cho
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m thiét bi phan tmg trén, hoic cAp cho m thiét bi phan tmg trén theo thit tw gidm dan cta

dong chay phén tmg trong thiét bi phan tng.

Séang ché dé xuét thiét 14p cAc ving phan tmg v6i cac cudng do tron khéc nhau
theo cac yéu cAu phan tmg khac nhau va c6 thé kiém soét cudng do phan ung thich hop
va thoi gian phan tmg, do d6 tiét kiém chi phi dAu tr va ning luong tidu thu cua thiét bi.
Cudng d6 khudy tron clia ving phan tmg y 16n hon ving phan tng x, do d6, alken nap
vio ¢6 thé duge phan tan nhanh chéng trong thoi gian ngin va cé thé phan {mg nhanh
chong va hoan toan. Cudng 4o tron dugc xem xét bing dudng kinh trung binh giot. Vi
tién dé 1 d4p tmg c4c yéu ciu sau:ving phan tmg y va ving phan (tng x déu dugc cip
céc by phan khudy tron dong bén trong va cudng d tron ctia ving phén img y c6 bd phan
khudy trén dong bén trong 16n hon cudng do cta ving phan Gmg x ¢6 bd phan khudy trén
dong bén trong, trong khi ving phén tng z ciing c6 b phén khudy tron dong bén trong,
va cudng do trdn cla z nhd hon cla x, trong vung phan g y, dudng kinh trung binh
giot c6 thé dugc kiém soat doc 1ap 1a 10-1000 pm, t5t hon 13 50-500 pm. Trong ving
phan (g x, dudng kinh trung binh giot c6 thé duoc kiém soat doc 1ap 1a 100-5000 pm,
t5t hon 14 200-1000 um. Trong ving phén tmg z, dudng kinh trung binh giot c6 thé duoc
kiém soat doc 1ap 1a 500-10000 pm, tt hon 1 600-3000 um.

Quy trinh phan tmg alkyl héa con bao gdm, nude thai phén tng thu dugc tir dau
ra cua thiét bi phan tmg thir n duge ha ap sudt xubng 0,005-0,18 MPa bdi by phan két tu
bén trong trong thiét bi phan tach ty héa hoi, mét phan alkan C4 trong d6 dugc héa hoi
va téch nhiét phan tmg; céc thanh phin pha khi da tach dugc nén va lam lanh d thu duge
isobutan 1am lanh, hdn hop axit-hydrocacbon con lai dugc tach thanh hai pha axit va
hydrocacbon & phin duéi ctia thiét bi phan tach tu héa hoi, pha axit tach ra duoc tai ché
tr& lai ving phan tmg x ctia thiét bi phan tmg thir nhét, phin 16n pha hydrocacbon di tich
duge dua dén may tron nguyén liéu thd va phan nhd pha hydrocacbon da tach duoc dua
dén thiét bi két tu tity chon d6 chinh x4c dé loai bo cac giot axit nhd va este axit trong
pha hydrocacbon; trong thiét bi khir isobutan, isobutan trong pha hydrocacbon ciia nuéc
thai phan tmg dwoc loai bo va tai ché isobutan, butan tiéu chuén va san phdm alkyl héa
twong tng thu dugc tir phan trén clng, phin trén gitta va phan duéi cta thiét bi khir

isobutan.
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Tém lai, muc dich ctia hiu hét cac quy trinh alkyl héa 1a @& cac isoalkan (hoic
huong liéu) va alken nhe tiép xtic manh véi chat xtic tac c6 tinh axit va phan ung dé tao
thanh san phdm alkyl héa. Alkyl héa xtic tac axit ciia hydrocacbon béo va alken 13 mot
quy trinh phé bién trong nganh cong nghiép loc ddu. Alkyl héa theo séng ché d& cap dén
quy trinh ché bién isoalkan va alken dudi su xc tac cia axit manh d& tao ra cac san phém
c6 chi s6 octan cao hon so véi nguyén liéu thé va khoang sbi ctia xing. Phan tmg alkyl
héa ma sang ché d& cap dén thudng 14 phan tmg isobutan voi alken C3-C5, va rat thich

hop cho phéan tng isobutan véi alken C4.

Quy trinh phan tng alkyl héa theo sang ché, nhiét d6 dau vao cua thiét bi phan
tmg thr nhit 14 -10 dén 20°C, t6t hon 1 -2°C dén 10°C. Giam 4p suét phan Ung trong
ving phan ng x va trong ving phan tmg y khac véi giam ap sudt phan mg trong viing
phén tmg z, giam &p suét phan (mg trong viing phan tmg x va trong ving phan tmg y
duoc kiém soat 13 0,05-0,5 MPa, t6t hon 12 0,1-0,3 MPa, va giam 4p suit phan (mg trong
ving phéan tng z dwoc kiém soét 13 0,001-0,1 MPa, t&t hon 13 0,002-0,05 MPa.

Téng thoi gian tron / tiép xuc ciia cac dong phan tng trong ving phan tmg x va
ving phan img y 14 0,01-10 gidy va t6t hon 14 0,1-3 gidy. Thoi gian tron, tiép xtc va phan
{ing trong ving phan tng z 13 0,1-15 phut, t5t hon 13 0,5-5 phat. Trong quy trinh phan
tng alkyl héa, ty 18 thé tich cta axit so véi hydrocacbon 14 0,8-1,5:1, t6t hon 1 0,85-
1,2:1, t6t hon nita 14 0,9-1,1:1.

Axit 16ng nén 1a axit sulfuric dic hoic 13 hdn hop axit chi yéu bao gém axit
sulfuric dic va tot hon 14 axit sulfuric ddc c6 ndng d6 90% -99,2% hozc hdn hop axit chi
yéu bao gdm axit sulfuric ddc. O ddy, axit sulfuric dic dé& chi hdn hop axit sulfuric va
nudc, con hdn hop axit chi yéu bao gdm axit sulfuric dic ding d& chi hdn hop axit
sulfuric va cac axit v6 co khac (vi du:axit clohydric, axit nitric, axit photphoric, va twong
tu) hodc axit hitu co (vi dy, axit sunfonic, axit triflorometansunfonic, va céc loai tuong
t), trong d6 ndng d6 cua axit sulfuric 16n hon 50% khéi lugng, hodc hdn hop cia axit
sulfuric, nudce va céc axit vo co khac (vi du:axit clohydric, axit nitric, axit photphoric, va
cac loai trong tu) hodc axit hitu co (vi du:axit sunfonic, axit triflorometansunfonic va

tuong t), trong d6 ndng do ctia axit sulfuric 16n hon 50% khdi lugng.
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Chét xuc tac axit 16ng con bao gdm chit phu gia. Viéc thém chit phu gia gitip ting
cudng kha ning hoa tan clia isoalkan trong axit 16ng, ting téc phan ting chuyén hydro va
tang téc d6 phan tng alkyl hoa vi mo, tir 6 cai thién tdc d6 chuyén héa phan tmg va d6

chon loc ctia san pham phan tng.

Chét phu gia 13 axit sulfuro este cacbon thip hon hozc axit sulfuric este cacbon
thap hon (cacbon thip hon & déy chi alkyl C1-C6), va t6t hon 1 chit phu gia dugc chon
tir etyl sulfat, propyl sulfit, propyl sulfit, butyl sulfat, hexyl sulfat va hdn hop ctia chiing.
Tét hon nita 13, chit phu gia 13 hdn hop ciia butyl sulfat va hexyl sulfat theo ty 18 khdi
lugng 1:(0,5-2). Lurgng bd sung ctia chit phu gia 14 0,001-0,1%, tdt hon 14 0,01-0,05%
khdi lwong ctia alken nhién liéu. Chét phu gia c6 thé dugc thém vao thiét bi phin tng
mot cach don 1€ hodc co thé dugc thém vao thiét bi phan tmg sau khi dugc tron véi axit

léng.

Quy trinh phén tmg alkyl héa theo sang ché con bao gdm, phan doan alkan C4
trong hdn hop axit-hydrocacbon thu dugc tir ¢du ra cta thiét bi phan tmg tht n dugc héa
hoi duéi 4p suét 0,005-0,18 MPa v tach nhiét phan tmg; cac pha khi thanh phén sau khi
tach ra duoc nén va 1am lanh dé thu duoc isobutan 1am lanh, hén hop axit-hydrocacbon
con lai duge tach thanh hai pha axit va hydrocacbon & phan duéi cta thiét bi phan tach
hoa hoi, pha axit sau khi tdch dugc tai ché trd lai ving phan tmg x ciia thiét bi phéan Gng
thtr nhat, phin 16n c4c thanh phan ciia pha hydrocacbon da tich dugc tron véi nguyén
liéu tho cuia phan tmg alkyl héa va sé it cac thanh phén ciia pha hydrocacbon dé tich
duoc dua dén bd phan két tu tity chon d6 chinh x4c ciia bd phéan loc nuéc thai phan ting

dé tiép tuc loai bo cac giot axit nhd va céc este axit.

DAu ra ctia pha axit phan tmg dugc dit dudi mic thong thuong dé kiém soat mirc
chét 16ng trong thiét bi phan tach tu héa hoi va & dudi ciia thiét bi phan tach héa hoi, va
dAu ra cua pha hydrocacbon nén 13 & phén trén gitta cia mirc chat 1éng va duogc lién két
v6i thiét bi phén tach so bd axit hydrocacbon thong qua dudng rit ciia pha hydrocacbon
d tach. Pha axit tir phan dudi cua thiét bi phan tach tu hoa hoi duge dua dén ving phan
{mg x cta thiét bj phan tng thi nhit thong qua mot may bom axit téi ché va qua 6ng din

axit tai ché.
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Thanh phén khi tir thiét bi phan tach tw héa hoi duoc nén bang méy nén va ngung
tu sau d6 dugc dua vao may trdn nguyén li¢u. B phén khuéy tron bén trong dugc b tri
54 phén trén cua thiét bi phén tach ty hoa hoi d& tao chd cho butan héa hoi va tach san
phdm phan tng khéi pha axit, va thiét bj déng hoa pha axit-hydrocacbon duge bd tri &
phdn dudi ctia thiét bi phan tich tu hoa hoi & dam bao thiét bi hoat déng bn dinh.

Pha axit tir phdn dudi ctia thiét bi phan tach so b axit-hydrocacbon duoc tai ché
dwa dén diu vao bom axit tai ché, va cudi cing dugc dwa dén bd phan phan ung alkyl
héa. Phin 16n pha hydrocacbon thu dwgc bing cach két tu tir phan trén gitta ctia thiét bi
phén tach so bo axit-hydrocacbon duoc didu 4p boi mot may bom hydrocacbon tai ché
va duoc dua qua dudng cip liéu phan ing dé pha lodng nguyén liéu phan tng thd va
kiém soat nhiét 46 ctia nguyén liéu phan tmg thd. Phin nho pha hydrocacbon thu dugc
tir phin trén cing cua thiét bi phan tich so b axit-hydrocacbon dwgc dua dén thiét bi
khir isobutan thong qua mdt hodc nhiéu bo phéan két tu chinh x4c. Pha khi isobutan sau
khi tach tir phz‘in trén cung cla thiét bi khtt isobutan duoc ngung tu va sau dé dung dé
lam isobutan tai ché; butan tiéu chudn dugc iy ra tir phan trén giita cta thiét bi khir

isobutan, va san pham alkyl héa dugc 1y ra tir phan dudi ctia thiét bi khir isobutan.
Theo séng che, ap suat la dong ho ap suat.
Theo sang che, n va m, md ta so ving phan tng, 1a cdc sO nguyén.

Theo séng ché, cac thuat ngt chi c4c vi tri nhu phén trén cung (cta mdt cdt), phén
trén gitta (cia maot cot), phén dudi (ctia m6t cot); phan trén ctia thiét bi phan tach tu hoa
hoi, phin dudi ciia thiét bi phan tach tw héa hoi; phan dudi ctia thiét bi phan tach so bd
axit-hydrocacbon, phin trén gitta ctia thiét bi phan tich so bd axit-hydrocacbon va phan
trén ctia thiét bi phan tach so bo axit-hydrocacbon; phan trén & gifta ctia muc chit long
va trong tu ¢6 nghia tiéu chudn dé nhimg ngudi c6 trinh d6 trung binh trong linh vuc k¥
thuét li€n quan hiéu, vi dy, nhitng thuat ngit ndy dugc md ta theo thir tu tir trén xuéng
duéi. Tém lai, trong pham vi d6 dai tir dudi lén trén, phan trén & gifta c6 nghia 13 phan
tir 50% dén 90%, phén trén cing c6 nghia 13 phin tir 60% dén 100% va phan dudi c6
nghia 14 phan tir 0% dén 40%; Tuy nhién, can hidu ring cac gidi phap k¥ thuat cla sang

ché c6 thé hoic khong bi gi6i han bdi cac pham vi ndy.
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Theo cac dic diém cta phan tng alken nhanh va phan tmg chuyén hydro cham
trong phan img ¢6 xc tic axit 16ng ciia isoalkan va alken, séng ché ting cudng d6 phan
tan trong nhii tvong axit hydrocacbon trong phan tmg ban d4u ctia alken trong viing phan
lmg x va y, ting tdc phan g chuyén hydro trong ving phéan tmg z, ting tSc phan tmg
alkyl héa vi mé va tc ché cac phan tng phu ctia quy trinh alkyl héa, do d6 trén co s&
d4m bao san phdm sau phén tmg c6 tri s octan cao, 1am giam s6 lrgng vong tudn hoan
cua isobutan trong cac dong cép lidu, giam tidu thu ning luong cta thiét bj va c6 tinh

thuc tién cong nghiép.
Vi du thue hién sang ché

Thiét bi va quy trinh phan tmg alkyl héa theo sang ché s& duoc mé ta chi tiét cling
v6i viéc tham chidu dén cdc hinh v& kém theo, nhung khong nhim muc dich giéi han

sang che.

Trong cac vi dy, hdn hop khi alkan C4 thu dwoc sau khi etilen héa dé tao ra MTBE
ding dé 1am nguyén liéu tho cho phan tmg alkyl héa chira alken (tic 1a khi C4 héa 16ng),
va nguyén liéu thé sau khi tron bao gdm céc thanh phin sau theo phin trdm khéi
luong:propan 0,098%, isobutan 39,36%, n-butan 13,51%, isobuten 1,39%, 1-buten
14,70%, cis-butylen 14,92%, trans-butylen 16,0% va pentan 0,022%. Trong céac vi du
sau, duong kinh Sauter dugc st dung lam duong kinh trung binh giot.

Vidul

Vi dy ndy minh hoa quy trinh va thiét bj alkyl héa dung axit sulfuric dic lam chat

xuc tac.

Phan tmg alkyl héa dugc thuc hién ndi tiép trong ba thiét bi phan tng, so d6 thiét
18p dugc mb ta trong Fig.1. Ba ving phén ing X, y va z duogc bd tri trong thiét bi phan
(g thir nhat:trong d6 dudng kinh trong clia viing phan tng x 12 40mm, va ding bd phan
khudy trén dong tinh loai Kenics; dudng kinh trong ctia viing phan tmg y 13 25mm, va st
dung bd phan khudy trén dong tinh loai SV; dudng kinh trong cta ving phan tng z 1a
100mm, va st dung bd phan x40 tron dong tinh loai SX; thiét bj phan tmg thit hai va thiét
bi phan g thit ba khong dugc chia ving phan tng va c6 duong kinh trong 1a 50 mm.

Trong diéu kién nhiét do trung binh 1 2°C va tbc d6 dong chiy cla axit téi ché la 1,2
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m3/h, cudng do tron cia ving phan (mg X, viing phan ting y va viing phan tng z lan luot

14275 pm, 98 pm va 1558 pm, duogc coi la duong kinh trung binh giot.

Phan tmg alkyl héa xtc téc axit sulfuric dic (ndng d6:98,5%, tuong tw bén dudi)
va axit tai ché dugc bom vao dong chay chinh cia ving phan ting x thiét bi phan tmg tht
nhat théng qua may bom axit tai ché; hydrocacbon tai ché duoc dua tré lai may tron
nguyén li¢u thd théng qua bom hydrocacbon tai ché va dugc tron toan bd véi nguyén lidu
thd cho phan g alkyl héa, isobutan lam lanh va isobutan tai ché, ty 16 mol cua alkan so
v6i alken 13 50:1, va sau d6 hdn hop tao thanh dugc dwa dén ving phan tng x cua thiét
bi phan tmg thi nhit va nhiét ¢ ciia thiét bi phan tmg thtr nhit 14 2°C. Dong chay hén
hop & viing phan ting x vi viing phan tmg y ciia thiét bj phan tmg thir nhit trong tng
thoi gian 2 gidy dé dam bao ring alken nguyén liéu duoc phan ung hoan toan; va dong

chay phan tng dn dinh.

Trong ving phan ting z mét 1,5 phit d& phan tmg va tudn tu di qua thiét bi phan
{ing thir hai va thiét bj phan tng thir ba, nuéc thai phan Gmg cua thiét bj phan tng thi ba
dugc giam é&p va dugce dua dén thiét bi phén tach tu hda hoi, va mot phﬁn butan duogc hoa
hoi trong tur thiét bi phan tich héa hoi dwgc 1am bay hoi dé tach nhiét phan tmg kip thoi.
Phén 16n pha axit d4 tach tir thiét bi phan tach tu héa hoi dugc bom tré lai dong chay
chinh ciia ving phan ting x thiét bi phan tmg thir nhit. Thanh phan pha khi (chi yéu 1a
isobutan) tir phan trén ctia thiét bi phén tach ty héa hoi dugce nén va ngung tu dé st dung
1am isobutan tai ché. Ap suit ctia thiét bi phan tach héa hoi dugc kiém soat & muc khoang
0,025 MPa, va pha hydrocacbon dugc tach léy tir thiét bi phén tach tu hoa hoi dugc dua
dén thiét bi phéan tach so bd axit-hydrocacbon. Pha axit tir phén dudi cua thiét b phén
tach so b axit-hydrocacbon durgc dua tré lai ving phan g x thiét bj phan tmg thir nhét,
va phan 16n pha hydrocacbon tir phin trén gitta ctia thiét bi phén tach axit-hydrocacbon
so bo dugc dua trd lai mdy tron nguyén li€u thd. Phin nho cta pha hydrocacbon dugc
tach ra 1iy tir phan trén cua thiét bj phén tich axit-hydrocacbon so bd dwoc két tu chinh
xéc va sau d6 duge dua dén thiét bi khir isobutan dé thu duoc isobutan tai ché va san

phim alkyl héa twrong tng.

San phim ctia phan tmg alkyl héa dugc chung cit dé loai bo cac thanh phin C4,
va diu alkyl héa thu duoc c6 diém kho 1 195°C, gia tri RON 14 96,5 va gia tri MON 1a
93,1.
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Vidu So sanh 1

Vi du So sénh nay minh hoa quy trinh va thiét bi alkyl hoa sir dung axit sulfuric

dac lam chat xuc tac.

Quy trinh twong tir duoc thuc hién theo Vi du 1, ngoai trir dudng kinh trong cua
ving phan ting y va by phan khudy tron dong chay.

Dudng kinh trong ctia ving phan tmg y 1a 40mm va diing bd phan khudy trén dong

tinh loai Kenics.

Cuong d6 tron cua ving phan ung x, ving phan tmg y va ving phan tng z lan
luot 1a 275 pm, 275 pm va 1558 pm, duge coi 1a dudng kinh trung binh giot, cu thé 1a

ving phan ting x va viing phan tmg y st dung cuong do trén giéng nhau.

San phdm ctia phan tng alkyl héa dugc chung cit dé loai bo cac thanh phin C4,
va dau alkyl héa thu dugc cod diém kho 1a 198°C, gia tri RON 1a 95,5 va gia tri MON 1la
92,2.

Vi du So sanh 2

Vi du so sanh nay minh hoa quy trinh va thiét bi alkyl hoa ding axit sulfuric dic

lam chat xuc tac.

Quy trinh twong tu dugc thuc hién theo Vi du 1, ngoai trir cuong do khqu tron

clia viing phan tig y nhé hon cudng d6 khudy trén ctia ving phéan tng x.

Pudng kinh trong ctia ving phan tmg y 13 45mm va bd phan khudy tron dong tinh
loai Kenics dugc str dung. Cudng df tron ctia vung phdn Uing X, vung phdn tng y va ving
phén tmg z 13n luot 13 275 pm, 325 pm va 1558 pm, dugc coi 14 duong kinh trung binh
giot.

San phdm ctia phan tmg alkyl héa dugc chung cét dé loai bo cac thanh phin C4,
va dau alkyl hoéa thu dugc c6 diém kho 13 199°C, gia tri RON 1a 95,0 va gi tri MON 1a
92,0.

Vi du So sanh 3
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Vi du so sanh ndy minh hoa quy trinh va thiét bi alkyl héa st dung axit sulfuric

ddc lam chat xuc tac.

Quy trinh tuvong tu dugc thuc hién theo Vi du 1, ngoai trir viéc khong c6 bo phan

khudy tron dong bén trong nao duge lip trong ving phan Gng z.

Cudng d trén clia ving phan tmg X va ving phan tmg y 1an lugt 13 275 pm va 98

pum, duge coi 1a duong kinh trung binh giot.

San phdm ctia phan tmg alkyl héa dugc chung cAt dé loai bo cac thanh phin C4,
va diu alkyl hoa thu dwogc c6 diém kho 1a 198°C, gia tri RON 1a 95,6 va gia tri MON 1a
92.3.

Vi du So sanh 4

Vi du so sanh ndy minh hoa quy trinh va thiét bi alkyl héa st dung axit sulfuric

dic lam chat xtc téc.

Quy trinh tuwong tu dugc thuc hién theo Vi du 1, ngoai trir bd phin khuéy tron
dong bén trong dugc lip trong viing phan tmg z, nhung cudng do tron ctia ving phan tmg

z 16n hon cudng d6 trdn clia ving phan ung x.

Duong kinh trong ctia viing phan tng z 1a 40mm va bd phin khudy tron dong tinh
loai SX dugc st dung. Cudng d trdn cua ving phan ung X, ving phan Umg y va ving

phén tng z 1an lugt 14 275 pm, 98 pm va 210 pm, dugc coi 1a dudng kinh trung binh giot.

San phdm ciia phan (g alkyl héa dugc chung cit d€ loai bd céc thanh phén C4,
va ddu alkyl hoa thu dugc c6 diém kho 1a 197°C, gié tri RON 1a 95,7 va gié tri MON la
92,5.

Viduy?2

Vi du nay minh hoa quy trinh va thiét bi alkyl héa str dung axit sulfuric déc lam

chat xuc tac.

Phan tng alkyl héa dugc thuc hién trong ba thiét bi phan mg mic ndi tiép, ba

thiét bi phan tmg duoc méc theo kidu N, va cac ving phan tmg x, y va z dugc bb tri trong
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mdi ba thiét bi (so dd bb tri cac thiét bi phan timg dugc minh hoa trong Fig.2 va gian dd

hé thdng phan tmg duoc minh hoa trong Fig.3).

Pudng kinh trong ctia ving phan tmg x ctia m3i thiét bi phan tmg 12 40mm, va sir

dung bo phan khuéy tron dong tinh loai SK;

Pudng kinh trong ctia ving phan tng y ciia m3i thiét bi phan tmg 13 25mm, va sir

dung b phan khudy tron dong tinh loai Toray Hi-Type;

Pudng kinh trong clia viing phan tmg z ctia mdi thiét bi phan tmg 13 100mm, va

st dung b phén khqu tron dong tinh loai SL;

Trong cac didu kién nhiét d6 dAu vao cia thiét bi phan Gng tht nhat 1a -1,0°C va
téc dd chay ciia axit tai ché 1a 1,2 m3/h, cudng d6 tron ctia ving phén tng X, ving phan
mg y va viing phan tng z ctia mdi thiét bi phan tng c6 kich thudc 1an luot 13 175 pm,

88 um va 1228 pum, dugce coi 1a duong kinh trung binh giot.

Alkyl hda xuc tac axit sulfuric dédc va axit tai ché dugc bom vao dong chay chinh
ving phan g x thiét bi phan tmg thit nhit thong qua may bom axit tai ché, va tron véi
nguyén lidu phan tmg thd, nhiét d ddu vao 14 -1,0°C, céc pha axit hydrocacbon trong
vung phan Ung x va vung phan ung y cia thiét bj phan tmg thir nhét phai dugc trén manh
va cac nguyén liéu dugc tron & trong ving phan ng x va ving phan ungy trong 1,5 gidy
dé cho alken nguyén liéu duoc phan tan va phan ing nhanh. Nguyén liéu phan g duoc
dwa dén ving phan tng z va & 3,0 phiit cho phan tmg. Dong chay phan tng tuln tu chay
qua thiét bi phan ting thit hai va thiét bi phan tng th ba, va nuréc thai phan Gng tir ving
phan tmg z thiét bi phan tmg thtt ba dugc dwa dén thiét bi phan tich tw héa hoi. B phan
két tu bén trong dugc lip & phan trén giita ctia thiét bi phén tach tu héa hoi dé tao chd
cho butan héa hoi va tach san phdm phan (g khoi pha axit. Ap suat duoc gidm dan clng
v6i dong phan tng di qua by phan don Kkét tu. Mot phén isobutan duogc hoa hoi dé tach
nhiét phan tmg kip thoi; thiét bi d6ng hoa pha axit-hydrocacbon dugc bb tri & phan dudi
cita thiét bi phan tach tw hoa hoi dé dam béo thiét bi hoat dong dn dinh. Phén 16n pha axit
tach ra 14y tir thiét bi phén tach tu héa hoi duge bom tré lai dong chay chinh ciia ving
phan g x thiét bj phan tng thit nhét thong qua bom axit tai ché. Thanh phan pha khi
(cht yéu 14 isobutan) tir phan trén ctia thiét bi phan téch ty héa hoi dwoc nén va ngung tu

dung lam isobutan lam lanh. Ap suét cua thiét b phén tach héa hoi duge kiém soat & mirc
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khoang 0,02 MPa, va pha hydrocacbon dé tach 14y tir thiét bi phéan tach tu hoa hoi duoc
dua dén thiét bi phan tach so bo axit-hydrocacbon. Pha axit tir phan dudi ciia thiét bi phan
tach so bd axit-hydrocacbon dugc dua trd lai vung phan img x thiét bi phan tmg thi nhét.
Phin 16n pha hydrocacbon tir phan trén gitta cia thiét bi phan tich so bd axit-
hydrocacbon dugc dua trd lai duéi dang hydrocacbon tai ché dén may trén nguyén lidu
tho. Phin nhé pha hydrocacbon di tach iy tir phan trén clng thiét bi phan tich so bd
axit-hydrocacbon dugc két tu chinh x4c va sau d6 dwoc dwa dén thiét bi khir isobutan.
Pha khi isobutan d4 tach 14y tir phin trén cting thiét bi khir isobutan dugc ngung tu va
sau d6 quay tr& lai may trén nguyén lidu thé. Butan tidu chuén dugc 14y ra tir phan trén
gitta cia thiét bi khir isobutan, va san phim alkyl héa dugce 14y tir phan duéi cta thiét bi

khir isobutan.

San phim ctia phan tng alkyl hoa dugc chung cét dé loai bé cic thanh phan C4,
va dau alkyl hoa thu duoc c6 diém kho 13 189°C, gia tri RON 14 96,8 va gia tri MON la
93.4.

Vidu3

Vi du nay minh hoa quy trinh va thiét bi alkyl héa st dung axit

triflorometansunfonic lam chat xuc tac.

Vi du nay giéng vé6i Vi du 2, tirc 1a phan tmg alkyl héa ciing dugc thyc hién trong
ba thiét bi phan tmg néi tiép nhau, trong m&i thiét bj ¢ ba ving phan ng x, y va z, ngoai

trir viée axit sulfuric ddc va axit triflorometansunfonic dugc st dung lam chat xuc tic;

Puong kinh trong ctia ving phan tng x ctia mdi thiét bi phan tng 12 40mm, va sir

dung bd phan khudy tron dong tinh loai SV;

Puong kinh trong ving phén tmg y ctia m3i thiét bi phan tng 1a 30mm va dung

bd phan khuéy tron dong tinh loai SV;

Puong kinh trong ving phan tmg z clia mdi thiét bi phan tmg 13 100mm va st

dung bd phan khuéy tron dong tinh loai SK;

28



44307

Cuong d6 tron cua vung phan tng X, ving phan tng y va vung phéan Ung z cua
mdi thiét bj phan tmg 1an luot 12 275 pm, 182 pm va 1367 um, duge coi 1a dudng kinh
trung binh giot.

Chét xtc tac alkyl hoéa 13 axit sulfuric dic va axit triflorometansunfonic (axit

sulfuric dac:axit triflorometansunfonic = 3:1, ty 1& thé tich).

San phim ctia phéan g alkyl héa dugc chung cit dé loai bo cac thanh phin C4,
va dau alkyl héa thu duge c6 diém khé 14 196°C, gia tri RON 1a 96,3 va gia tri MON 1a
93,0.

Vidu4 dén 6

Vi du 4 dén 6 gidng voi Vi du 2 v thiét 14p may tron phan tmg va céc thong sb

phan g, ngoai trir loai phu gia dugc thém vao chét xtc tac.

Vi du nay gibng véi Vi du 2, tic 12 phan tng alkyl héa ciing dugc thuc hién trong

ba thiét bi phan tmg méc néi tiép, trong mdi thiét bi c6 ba ving phan tmg x, y va z.

Puong kinh trong ctia viing phén tng x ctia mbi thiét bi phan ting 13 40mm, va str

dung bd phan khuéy tron dong tinh loai SK;

Puong kinh trong ctia viing phan g y ctia mbi thiét bi phan tng 12 25mm, va str

dung b phén khudy trén dong tinh loai Toray Hi-Type;

Pudng kinh trong ctia ving phan tmg z ctia mdi thiét bi phan tmg 13 100mm, va

st dung bo phén khqu tron dong tinh loai SL;

Cuong d6 tron ctia vung phan ung x, vung phan Gmg y va vung phan Ung z cla
mdi thit bi phan tmg 14n luot 13 175 pum, 88 pum va 1228 pm, dugc coi la dudng kinh
trung binh giot.

Cac chét phu gia tuong tmg 13 butyl sulfat va hexyl sulfat (ty 1& khdi lugng 1:2),
butyl sulfat va hexyl sulfat (ty 1& khéi lugng 1:1), va propyl sulfit, chét phu gia chiém
0,025% luogng alken.
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Céc san phdm phéan tmg alkyl héa thu dugc trong Vi du 4-6 duoc chung cit dé
loai bo cac thanh phan C4. Céc dic tinh ctia ddu alkyl héa thu dugc duoc thé hién trong
Bang 1, trong khi cac dic tinh cia du alkyl héa khong chira phu gia trong Vi du 2 ciing
duogc thé hién trong Bang 1.

Béang 1
, Khbi lugng Dau alkyl héa
Vidu Chat phu gia thém " X
% khél hIOTIg) Piém khé | RON | MON
Butyl sulfat va hexyl sulfat (ti
. . 1 . .
4 16 khéi luong 1:2) 0.02 87 97.0 | 93.6
Butyl sulfat va hexyl sulfat
5 (t 12 khéi Irong 1:1) 0.02 185 972 | 93.7
6 Propyl sulfit 0.02 188 96.9 | 93.5
2 0 0 189 96.8 | 93.4

Dua theo bang 1 c¢6 thé thiy, két qua phan tmg khi str dung axit sulfuric dic va
hdn hop butyl sulfat va hexyl sulfat (ty 16 khdi lwgng 1:1) tot hon so véi axit sulfuric dic
va hdn hop butyl sulfat va hexyl sulfat (ty 1& khéi lugng 1:2); két qua ctia phan tng sir
dung axit sulfuric dic va hdn hop butyl sulfat va hexyl sulfat (ty 1¢ khdi lugng 1:2) tét
hon so v6i axit sulfuric dic va chit phu gia propyl sulfit, va; Két qua phan tmg khi str
dung axit sulfuric diic va chit phu gia propyl sulfit t6t hon so véi axit sulfuric dic khong

chira chit phu gia.
Vidu7

Vi du ndy minh hoa quy trinh va thiét bi alkyl hoa st dung axit sulfuric dic lam

chat xuc tac.

Phan tng alkyl hoa dugc thuc hién trong bon thiét bi phan g méc néi tiép, bén
thit bi phan tng dugc nbi theo kiéu M, va mdi thiét bi dugc cip ba viing phan tng X, y

vaz.
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Dudng kinh trong ctia viing phan tmg x ctia mdi thiét bi phéan tng 12 40mm, va sir

dung bd phan khqu tron dong tinh loai SK;

Dudng kinh trong ciia viing phan tmg y ctia mdi thiét bi phan tmg 13 25mm, va st

dung bd phan khudy tron dong tinh loai Toray Hi-Type;

Dudng kinh trong ctia viing phan ting z ctia mdi thiét bj phan tng 13 100mm, va

stt dung bd phén khuéy tron dong tinh loai SL;

Trong diéu kién nhiét d¢ trung binh 13 -1,0°C va téc d6 dong chay cua axit t4i ché
la 1,2 m3/h, cudng d6 tron ctia viing phan Ung X, ving phan ing y va ving phén (g z
ctia mbi thiét bi phan tng 1an lwot 13 175 pm, 88 pm va 1228 pum, dugc coi 1a duong kinh
trung binh giot.

Mot chit alkyl héa xtc tac axit sulfuric dic va mot axit tai ché dugc bom vao dong
chay chinh ctia viing phan ting x thiét bi phan tng thir nhit théng qua may bom axit tai
ché, va tron voi nguyén li€u phan tng tho, nhiét d§ phan ing dugc kiém soat & -1,0°C,
cac pha axit hydrocacbon trong viing phan ting x va ving phan tng y ciia thiét bi phan
ung thir nhét duge tron manh va cac nguyén liéu sau khi trdn & lai trong ving phan tng
X va viing phan tig y trong 1,5 gidy dé cho alken nguyén lidu duoc phan tin va phan tmg
nhanh chéng. Nguyén liéu phan tmg dugc dua dén ving phan tng z va & lai trong 3,0
phtit ¢ phan ung. Nhiét d6 phan tg dugc kiém soat & -1°C. Dong chay phéan tng tudn
tw di qua thiét bi phan tmg thit hai, thiét bi phan (mg thir ba va thiét bi phan tng thi tu,
va nuéc thai phan tng tir viing phan tmg z cta thiét bi phan tng thtr tw duge dua dén
thiét bi phan tich tw héa hoi. B phan két tu bén trong dugc 1ip & phin trén giita cia thit
bi phan tach tw héa hoi dé tao chd cho héa hoi butan va tich san phdm phan tmg khéi pha
axit. Ap suét dwoc giam dén cing véi dong chay phan tng di qua bd phan don két tu.
Mbt phan isobutan dugc héa hoi dé tach nhiét phan g kip thoi; thiét bi dong hoa pha
axit-hydrocacbon dugc bé tri & phan dudi ctia thiét bi phan tach tw hoa hoi dé dam béao
thiét bi hoat d6ng 6n dinh. Phan 16n pha axit tach ra I4y tir thiét bi phén tach tw héa hoi
dugc bom trd lai dong chdy chinh ctia viing phan tmg x thiét bi phan tng thir nhit thong
qua bom axit ti ché. Thanh phan pha khi (cht yéu 14 isobutan) tir phan trén cua thiét bi
phan tich héa hoi dugc nén va ngung tu diing dé 1am isobutan 1am lanh. Ap suét ciia thiét

bi phén tach héa hoi dugc kiém soat & mirc khoang 0,02 MPa, va pha hydrocacbon dugc
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tach léy tur thiét bi phan tach hoéa hoi dugc dua dén thiét bi phan tach so bd axit-
hydrocacbon. Pha axit tir phan dudi cia thiét bi phan tach so bd axit-hydrocacbon dugc
dua tré lai ving phan tmg x thiét bi phan tng thit nhét, va phin 16n pha hydrocacbon tir
phén trén gifta cua thiét bi phan tich so by axit-hydrocacbon duogc tré lai nhu
hydrocacbon tai ché dén may trén nguyén liéu thd. Phin nho cta pha hydrocacbon da
tach léy tir phén trén cung thiét bi phén tich so bo axit-hydrocacbon dugc két tu chinh
xé4c va sau d6 duoc dua dén thiét bi khit isobutan. Pha khi isobutan d3 tach léy tir phin
trén cling ctia thiét bi khtr isobutan dugc ngung tu va sau d6 quay tr¢ lai may tron nguyén
lidu phan tmg tho, butan tiéu chuin duge léy tu phén trén gitta ctia thiét bi khir isobutan,

va san phim alkyl héa dugc 1y ra tir phin dudi ctia thiét bj khir isobutan.

San phim ctia phan tmg alkyl héa dugc chung ct d& loai bd cac thanh phan C4,
va dau alkyl héa thu duoc ¢ diém kho 13 188°C, gia tri RON 1a 96,9 va gia tri MON 1a
93,5.

Phin mé ta trén dy chi nhim muc dich minh hoa phuong an thyc hién vu tién cta
sang ché, nhung khéng nhim muc dich gii han pham vi sang ché, va bat ky su thay d6i
hozc thay thé nio c6 thé d& dang thuc hién bodi nhitng ngudi ¢6 trinh do k¥ thuat trong
pham vi va pham vi k§ thuét ctia sang ché. Do d6, pham vi bao ho sang ché nén phy thudc

vao pham vi bao hd ctia yéu cau bao ho.
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YEU CAUBAO HO

1. Thiét bi phan tmg alkyl héa, dugc dic trung bdi bao gdm n thiét bi phan tmg,
trong n thiét bi phan tmg nay, c6 m thiét bj phan tng bao gdm thiét bi phan tg thir nhit
¢6 ba ving phan tmg dugc mo ta dudi day; theo thir tr hudéng dong chay cta cac dong
chdy phan ting alkyl héa, ba viing phan tng l4n luot 13 ving phan tmg x, ving phan ung
y va viing phan ting z; dya trén cudng 6 khudy tron, cudng d6 khudy troén ciia ving phéan
ting y > cudng d6 khudy tron ctia ving phan tmg x > cudng do khudy tron ciia ving phan

ung z, trong d6n>1 van>m;

trong d6 céc ving phan ting X, y va z dugc cp (cac) bd phan khudy trén dong bén

trong;

trong d6 bd phan khudy trén dong bén trong 14 bd phan khudy trén dong tinh hodc
bd phan khudy tron dong dong;

trong viing phéan ting x, dudng kinh trung binh giot ¢6 thé duge kiém soat doc 1ap
& muc 100-5000 pm; trong ving phan tmg y, duwdng kinh trung binh giot ¢6 thé dugc
kiém soat ddc 1ap & mirc 10-1000 pm; trong viing phan tmg z, dudng kinh trung binh giot
¢6 thé duoc kiém soat doc 1ap & mirc 500-10000 pm.

2. Thiét bi theo diém 1, trong do,
nbing2,3,4,5,6,7,8;

t6t hon 13, n bang 3, 4, 5, 6;

t8t hon nita, n béng 3 hoac 4, m =2 hoéc 3.

3. Thiét bi theo diém bt ky trong s cac diém néu trén, trong d6 thiét bi phan tmg
dugc cdp ba ving phan ting c6 dudng kinh bén trong twong g Rx cho ving phan tmg

X, Ry cho viing phan tng y va Rz cho ving phan tng z, trong d6 Rz > Rx > Ry,

t6t hon 13 ty sb giita duong kinh trong ctia viing phan tng z véi dwdng kinh trong
cla ving phan g x véi dudng kinh trong cta viing phan ing y 14 Rz:Rx:Ry = (2-5):(1.1-
1.8):1.

33



44307

4. Thiét bi theo diém bat ky trong sb c4c diém néu trén, trong d6 by phan khudy
trdn dong tinh dugc chon tir:

may tron CompaX, may trén SMI, may tron KVM, may tron SMV, may trén SMX
plus, may tron SMXL, mdy tron SMR, may trén SMX, thiét bi phan img SMR, mdy tron
Contour, may tron SMF, mday tron Polygard;

may tron KM, mdy tron KMX-V, mdy tron HEV, mdy tron UltraTab, may tron
WVM;

SV, SH, SK, SX, SL, Toray Hi-Type.

5. Thiét b theo diém bt ky trong s6 cac diém trén, trong d6 n thiét bj phan ung

duoc mdc noi tiép va/hodc song song;

t6t hon 1a n = 3, m = 3 hoic 2, céc thiét bi phan g duoc méc nbi tiép theo kidu

N; hodc

t6t hon 1a n = 4, m = 4, hodc 3, hodc 2, cac thiét bi phan tmg dugc mic nbi tiép

theo kiéu M.

6. H¢ thng phan tmg alkyl héa bao gdm bd phan phan tmg alkyl héa, bd phén
1am lanh nén, bd phan loc nudc thai phan tmg va bo phan phan doan san phim, duoc dic
trung bdi bo phan phan ting alkyl hoa bao gbm thiét bj phan tmg alkyl héa theo didm bét
ky 1 dén 5.

7. Hé théng theo diém 6, trong d6

thiét bj phan tng alkyl héa duoc cip véi mot may tron dé nhan nguyén liéu tho
cho phan tmg alkyl héa pha loéng, nguyén liéu thd cho phan tng alkyl héa pha loadng thu
dugc bing cach trén nguyén lidu thd ctia phan ting alkyl hoa véi isobutan 1am lanh thu
dugce tir thiét bi 1am lanh nén, isobutan tai ché thu dugc tir bd phan phan doan san phém

va hydrocacbon tai ché thu dwgc tir bd phan loc nuéc thai phan tmg;

nudc thai phan tng duoc tach so bd cic pha axit hydrocacbon trong bo phén loc
nuée thai phan tng, va phin 16n pha hydrocacbon thu dwoc ding lam hydrocacbon tai

che;
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b6 phan phan doan san phdm bao gdm it nhit mét thiét bi khir isobutan, isobutan
trong pha hydrocacbon ctia nudc thai phan ting duoc loai bo va téi ché isobutan, butan
tiéu chuén va san phdm alkyl héa twong tmg thu duoc tir phin trén cling, phan trén gifta

va phan bén dudi ciia thiét bj khir isobutan.

8. Hé thong theo diém 6 hodc 7, trong d6 bd phan loc nudc thai phan ting bao gdm

thiét bi phén tach ty hoa hoi va thiét bi phén tach so b axit-hydrocacbon,

bd phén két tu bén trong duoc b tri & phén trén cua thiét bi phan tach tu héa hoi
d8 tao chd cho butan héa hoi va tach san phdm phéan tmg khoi pha axit, va thiét bi ddng
hoéa pha axit-hydrocacbon duoc bd tri & phén duéi cua thiét bi phan tach tw héa hoi dé

dam bao thiét bj hoat déng dn dinh;

thiét bi phén tach so bd axit-hydrocacbon dung dé thuc hién qué trinh phan tach
so bd c4c pha axit hydrocacbon, phan 16n pha hydrocacbon da tach dugc tai ché va phan
nho pha hydrocacbon dugc tity chon phén tach két tu-trung hoa trong mét hoic nhiéu bd
két tu d6 chinh xéc tly chinh.

9. Hé théng theo diém bét ky trong s6 cac diém tir 6 dén 8, trong d6 hé théng nay
con bao gdm bd phan so ché nguyén liéu tho cho phan tmg alkyl héa, trong d6 nguyén
liéu thé ctia phan tmg alkyl hoa phai dugc loai bo butadien, hydrocacbon nhe, hop chét

chira oxy va nudc.

10. Quy trinh phan g alkyl hda xuc tac axit 16ng, dugc dédc trung bdi phan ting
alkyl hoa isobutan véi alken C3-C5, t6t hon 13 isobutan véi alken C4, duoc thuc hién
trong n thiét bj phan tmg, nhiét d6 dAu vao ciia thiét bi phan g thir nhit 1a -10°C dén
20°C, tét hon 1a -3°C dén 10°C;

trong n thiét bi phan tmg trén, c6 m thiét bi phan tmg bao gdm thiét bi phin ting
thir nh4t déu c6 ba ving phan tng, 13 ving phan tng x, ving phan ng y va ving phan

ung z;

nguyén lidu thé cho phan tmg alkyl héa pha lodng dugc cip cho m thiét bj phan
tmg trén, tot hon 12 nguyén lidu thd cho phan ting alkyl héa pha lodng duge cap déu cho
m thiét bi phan tmg, hoic dugc cip cho m thiét bi phan tmg trén theo thit ty giam dan céc
dong chay phéan tmg ctia thiét bi phan tmg;
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trong m thiét bi phan tmg dugc cAp ba ving phan tmg, dong chay phéan tng alkyl
héa trudc tién chay vao viing phan ting x va sau d6 1an luot chay qua viing phan tmg y
va vung phén ung z, dua trén cuong d6 tron, cuong dd tron ctia vung phan ng y > cudng
d9 trdn cua vung phan Umg x > cudng d9 trdn cia vung phan tng z, trong d6n>1 van

>m;

trong d6 cic ving phan tng x, y va z dugc cép (cac) bd phan khudy tron dong bén

trong;

trong d6 bd phan khue“'ly tron dong bén trong 1a bo phén khudy tron dong tinh hoac
bd phan khudy tron dong dong;

trong viing phan ting X, dudng kinh trung binh giot c6 thé dugc kiém soat doc 1ap
& mirc 100-5000 pum; trong ving phan tmg y, dudng kinh trung binh giot c¢6 thé dwoc
kiém soat doc 1ap & mirc 10-1000 pm; trong ving phan tng z, dwdng kinh trung binh giot
c6 thé dugc kiém soat doc 1ap & mirc 500-10000 pm;

dong chay phan tmg c6 thoi gian 6n dinh trong viing phan tmg x 13 0,01-10 gidy,
thoi gian 8n dinh trong ving phan tmg y 13 0,01-10 gidy va thoi gian 6n dinh trong viing
phan tng z1a 0,1-15 phaut.

11. Quy trinh theo diém 10, trong d6 nguyén liéu tho ctia phan tmg alkyl héa pha
loding bao gbém isobutan tai ché, isobutan 1am lanh, tity chon nguyén liéu tho di so ché
cho phan tg alkyl héa, va hydrocacbon tai ché, ty 1& mol cia alkan véi alken ctia nguyén
liéu thd cho phan tng alkyl hoa pha lodng 13 10-300:1, t5t hon 14 30-150:1, va t5t hon
nfta 1a 40-100:1.

12. Quy trinh theo diém 10 hozc 11, trong d6 quy trinh con bao gdm

nudce thai phan tng thu dugce tir dau ra cta thiét bi phan tng thi n dugc giam ap
xubng 0,005-0,18 MPa boi bd phan két tu bén trong ciia thiét bi phan tach tw héa hoi, do

d6 mot phéan cia alkan C4 trong nude thai phan g dugc héa hoi va tich nhiét phan tmg;

céc thanh phén pha khi dwoc tach, va cac thanh phan pha khi sau khi tich dugc
nén va lam lanh dé thu dugc isobutan 1am lanh, hdn hop axit-hydrocacbon con lai duge

tach thanh hai pha axit va hydrocacbon & phin duéi ciia thiét bi phan tach tu héa hoi, va
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pha axit d& tich duogc tai ché trd lai vung phén g x thiét bi phan g thtr nhét, phin 16n
pha hydrocacbon da tach dugc dwa dén may tron nguyén liéu thé va phin nhé pha
hydrocacbon @3 tach dugc dua dén thiét bi két tu tiy chon d6 chinh xac dé loai bé céc

giot axit nho va céc este axit trong pha hydrocacbon;

trong thiét bi khir isobutan, isobutan trong pha hydrocacbon ctia nudc thai phan
g dugc loai bé va téi ché isobutan, butan tiéu chuén va san pham alkyl héa tuong Umg

thu dugc tir phin trén cing, phan trén gitra va phén dudi cia thit bi khi isobutan.

13. Quy trinh theo diém bét ky trong s cac diém tir 10 dén 12, trong d6 trong
vung phan ng x va trong ving phan tng y, d6 giam 4p suét 13 0,05-0,5 MPa, tét hon 13
0,1-0,3 MPa, va trong viing phan tng z, do giam 4p suét 1a 0,001-0,1 MPa, tét hon 13
0,002-0,05 MPa.

14. Quy trinh theo diém bt k¥ trong sb cac diém tir 10 dén 13, trong d6 axit long

13 axit sulfuric dic hoic hdn hop axit chu yéu bao gém axit sulfuric dic,

tity y axit 16ng con chira chat phu gia, trong d6 lugng b6 sung ctia chét phy gia

bang 0 hoic 0,001-0,1% khdi luong cta alken nguyén liéu;

t6t hon 1a, chit phu gia 13 este cacbon thép ciia axit sulfuro hoic este cacbon thip

cua axit sulfuric,

t6t hon 13, chit phu gia 12 mot hoiic nhidu trong sd etyl sulfat, propyl sulfit, butyl

sulfat va hexyl sulfat,

t6t nhat 13, chét phu gia 1a hdn hop ctia butyl sulfat va hexyl sulfat theo ty 16 khéi
luong 1:(0,5-2).
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