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Linh vire k§ thuit dwoe dé cip
Séang ché, theo cac phuong 4n ctia n6, dé cép dén quy trinh va hé théng san xuét dong

thoi isobutan va 1-buten.

Tinh trang ky thuit cia sing ché

Nhiéu quy trinh kha nhau d& duoc boc 16 dé tao ra dong isobuten c6 do tinh khiét cao tir
dong C4 hdn hop. Nhidu phuong 4n trong sb cac phuong 4n nay bao gdm viéc este hoa isobuten
& tao ra ete metyl tert-butyl (methyl tert butyl ether — MTBE), ma c6 thé dugc tach ra khéi céc
C4 con lai va sau d6 cracking nguoc lai dé tao ra dong isobuten tinh khiét. Cac quy trinh nhu vay
¢6 thé duoc boc 19, vi dy, trong patent My s6 US5628880 va US5321163, trong s céc tai lidu
khac.

Viéc tch isobuten & dang MTBE cho phép tach va thu hdi buten (1-buten va 2-buten).

Ban chat ky thuat cia sang ché
Theo hiéu biét cua cac tac gia sang ché, chua cd quy trinh nao duoc bdc 16 dé san xuét

ddng thoi dong isobutan c6 d6 tinh khiét cao va dong 1-buten ¢ do tinh khiét cao.

Theo mdt khia canh, céc phuong 4n theo sing ché dé xudt quy trinh san xudt dong thoi
dong isobutan c6 d9 tinh khiét cao va 1-buten ¢ do tinh khiét cao. Quy trinh nay c¢6 thé bao gdm
viéc cdp dong Cs hdn hop thir nhit va dong Cs hdn hop thir hai, mdi dong chira isobuten,
isobutan, 1-buten, va 2-buten, va trong d6 dong Cs hdn hop thir nhét co néng d6 isobutan cao
hon dong C4 hdn hop thir hai. Dong Cs hdn hop thir nhat va metanol, lam chit phan tng hoic
yéu t6 chon loc, ¢6 thé duoc nap vao hé phan ung thu nhét dé chuyén hoéa isobuten chira trong
d6 thanh ete metyl tert-butyl hodc dime isobuten. Dong Cs hdn hop thit hai va metanol, 1am chét
phén tmg hoc yéu té chon loc, c¢6 thé dugc nap vao hé phan tmg thir hai dé chuyén hoa isobuten
chira trong d6 thanh ete metyl tert-butyl hodc dime isobuten. Sau dé, quy trinh nay c6 thé bao
gdm tach dong chay ra khoi hé phan tmg thtr nhét trong hé tach dau tién, ké ca hé rira bang nude,
dé thu hdi dong nhe thi nhét chira 1-buten, 2-buten, isobutan, dong metanol+nudc thi nhét, va
dong nang thtr nhit chita ete metyl tert-butyl hodc dime isobuten. Ngoai ra, phuong phap bao
gdm viéc tach dong chay ra khéi hé phan ting thit hai trong hé tach thit hai, ké c4 hé rira bang

nuée, dé thu hdi dong nhe thit hai chira 1-buten, 2-buten, va isobutan, dong metanol+nude thir
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hai, va dong ndng thtr hai chtra ete metyl tert-butyl hodc dime isobuten. Sau dd, cac dong
metanol+nudc thi nhat va th hai ¢6 thé duoc nap vao hé thu hdi metanol dé tach metanol khoi
nuéce va tra lai it nhat mot phan metanol vao mot trong hai hodc ca hai hé phan tGng tht nhét va
thi hai. Dong nhe th hai c6 thé dugc nap vao hé tich dé thu hdi dong chira isobutan, dong 1-
buten, va dong C4 ning thi nhit chita n-butan va 2-buten. Isobutan chira dong va dong nhe thir
nhét ¢6 thé duge cung cp cho hé tach dé thu hdi dong isobutan va dong Cs ning thit hai chira

n-butan va 2-buten.

Theo khia canh khéac, cac phuong an dugce boc 16 trong ban md ta nay lién quan dén hé
thdng san xuit ddng thoi isobutan c6 d9 tinh khiét cao va dong 1-buten c6 do tinh khiét cao. Hé
- ¢6 thé bao gdm dong nap Cq hdn hop the nhit va dong nap Cs4 hdn hop thi hai, mdi dong chia
isobuten, isobutan, 1-buten, va 2-buten. Dong C4 hon hop tht nhét ¢6 thé c6 né)ng d6 isobutan
cao hon dong Cs hdn hop thir hai. Hé thdng con bao gdm dong nap metanol thir nhit va dong
nap metanol thi hai. Hé phéan ting thir nhat dugc tao ciu hinh dé nhan dong Cq hdn hop thir nhét
va dong metanol thir nhat va dé phan tmg dong C4 hdn hop thir nhat va metanol, 1am chit phan
ung hoic yéu td chon loc, chuyén hoa isobuten chita trong d6 thanh ete metyl tert-butyl hodc
dime isobuten. Hé phan tmg tht hai dugc tao cdu hinh dé nhan dong Ca hdn hop thir hai va dong
metanol thir hai va d phan tmg dong C4 hdn hop thir hai va metanol, 1am chit phan tng hodc
yéu t6 chon loc, chuyén hoa isobuten chira trong d6 thanh ete metyl tert-butyl hodc dime
isobuten. Hé thong con bao gdm hé tach ddu tién, ké ca hé rira bang nudc, dé tach dong chay ra
khoi hé phan tng thi nhat dé thu hodi dong nhe thw nhét chira 1-buten, 2-buten, isobutan, dong
metanol+nudc thir nhét, va dong niang thi nhét chta ete metyl tert-butyl hodc dime isobuten,
ciing nhu hé tach thy hai, ké ca hé rira bang nude, dé tach dong chay ra khoi hé phan ting thir hai
dé thu hdi dong nhe thtr hai chtra 1-buten, 2-buten, isobutan, dong metanol+nudc thir hai, va
dong nang th hai chira ete metyl tert-butyl hodc dime isobuten. Hé thu hdi metanol chung duoc
cung cAp d& nhan dong metanol+nude thi nhat va thi hai dé tach metanol ra khoi nudce va duong
chay dé tra lai it nhat mot phan metanol v& mot trong hai hodc ca hai hé phan ung thit nhit va
thi hai; hé tach nhe thit nhat dé nhan dong nhe tht hai va thu hoi dong chura isobutan, dong 1-
buten, va dong C4 nang thir nhét chta n-butan va 2-buten. Hé tach nhe thi hai dwoc tao cdu hinh
d& nhan dong nhe thir nhat va dé thu hdi dong isobutan va dong Cs ning thi hai chira n-butan va

2-buten.

Céc khia canh khac va cac wu diém s€ dugc 1am rd trong phan md ta va céc yéu cau bao

h6 kém theo dudi day.
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M& ti van tit cdc hinh vé

Hinh 1 14 so dd quy trinh don gian hoa cta hé thdng san xuit ddng thoi isobutan va 1-
buten theo cac phuong 4n trong ban mo ta nay.

Hinh 2 13 so d6 quy trinh don gian héa cia hé théng san xut ddng thoi isobutan va 1-
buten theo céc phu’ong an trong ban md ta nay.

Hinh 3 14 so dd quy trinh don gian hoa cua hé thdng san xuét ddng thoi isobutan va 1-
buten theo cac phuong an trong ban mo ta nay.

Hinh 4 14 so dd quy trinh don gian héa cta hé thdng san xuét dong thoi isobutan va 1-

buten theo céc phuong an trong ban mo ta nay.

MB& ta chi tiét sing ché

Sang ché d& xudt cac phuong 4n lién quan dén quy trinh va hé théng san xudt ddng thoi
isobutan va 1-buten. Cu thé hon, cac phuong én theo sang ché dugc hudng dén viée san xuét
dong isobutan va 1-buten ¢ do tinh khiét cao tir dong C4 hdn hop. Cu thé hon nita, cac phuong
an theo sang ché dugc hudng dén quy trinh san xuit déng thoi dong 1-buten va isobutan c¢6 dd
tinh khiét cao tir nguyén liéu C4 hdn hop dén tir RECC/FCC va/hodc bd phén cracking hoi (steam
cracker unit - SCU).

Cac quy trinh san xuit nguoc dong khac nhau c6 thé dugc 4p dung dé tao ra dong Ca, nhur
bo phén cracking chat 1ong c6 xic tac (Fluid Catalytic Cracking - FCC), bd phan phén xuéng
cracking xtic tac ting soi (Resid Fluid Catalytic Craking - RFCC), bd phan cracking hoi, b phan
hoa phén (cracking bing nhiét c6 hoic khong c6 hoi), va cac phuong phap khic nhau dé tao ra
C4 hdn hop. Dong C4 hdn hop tao ra duge tir cac bd phan nay ¢ thé bao gdm isobuten, isobutan,
1-buten, 2-buten, n-butan, va butadien, trong s6 cac thanh phf?ln khéc.

Trong qué trinh san xudt cac hop chit héa hoc tuong tu, cic hé san xudt Cs4 nguoc dong
ndy gdy ra cac dong ¢ cac hdn hop thanh phan khéc nhau gdm cac hop chét Cs4 khac nhau. Vi
du, C4 hdn hop & FCC hozc RFCC ¢6 thé co ndng do isobutan cao hon nhiéu (>20% trong lugng
hodc > 25% trong luong, chang han) so voi san pham tinh loc-1 thu hdi duge tir quy trinh san
xuat hoi cracking butadien (< 5% trong lugng hoac < 3% trong lwong isobutan, ching han).
Dong thoi, ndng d6 cua isobutylen trong sb cac C4 @ FCC/RFCC thap hon nhiéu so véi trong
hoi cracking Ca, (nhu < 25% hodc 30% trong lugng dbi voi RFCC so véi > 35% hodc 40% trong
lugng dbi vai hoi cracking Cs). Tuong tu, mdi (FCC/RFCC so véi hoi cracking) ¢6 thé cé ndng

d6 1-buten khac nhau (nhu thép hon 20% hoac 15% trong luong trai véi cao hon 35% hodc 40%
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trong lwong). Ngoai ra, ham lugng dien ctia C4 hdn hop trong FCC/RFCC cao hon nhiéu so véi
& hoi cracking san phdm tinh loc-1 (nhu 0,3% trong luong hodc 3,000ppmw so v6i 40ppmw).

V6i mong mudn tach C4 hdn hop thanh cac dong san phim khac nhau, nhw dong isobutan
va dong 1-buten, ngudi c6 hiéu biét trung binh trong linh vic k§ thudt nay c6 thé chi cin tron
timg dong C4 khac nhau d& ddng xtr Iy. Tuy nhién, cac tac gia sing ché da phat hién thiy ring,
trén co s& cac khac biét vé thanh phan gifta cac dong, cac nguyén lidu nén duge xir Iy riéng r&
song song v&i cac chudi phan tmg, bao gdm thiét bi phd bién tich hop cac chudi phan tng, dé
tao ra cac san phém isobutan c6 dd tinh khiét cao va 1-buten c6 dd tinh khiét cao nhu mong
mudn. Bang céch str dung song song céc chudi phan g dé thu hdi cac dong san phdm tinh loc-
2, dong C4 hdn hop véi isobuten dugc loai bd mot cach ¢é higu qua, tir timg chudi phan tmg, va
cho phép ngudi van hanh t61 vu hoa dinh ¢ cta thiét bi va tiéu thu tién ich lién quan can thiét
dé tinh ché isobutan va 1-buten. San pham tinh loc-2 tir chudi phan img FCC/RFCC s& ¢6 ndng
d0 isobutan tuong dbi cao hon va ndng do 1-buten thdp hon. Theo két qua so sanh, san phdm
tinh loc-2 tir chudi phan tmg hoi cracking s& ¢6 ndng dd 1-buten cao hon nhiéu va ndng do
isobutan thap hon.

O trong ca hai chudi phan ung, isobutylen c6 thé duogc loai ra khéi timg dong san phdm
tinh loc-2 thong qua viéc dime héa va/hodc chuyén hoa thanh ete metyl tert-butyl & céc chudi
phan tmg (thust ngit Chudi 1 duge ding trong ban md ta nay = Chuyén hoa C4 FCC/RFCC, trong
khi Chudi 2 = chuyén héa C4 hoi cracking). Cau hinh ctia binh phan tmg & timg chudi ¢6 thé la
dac hiéu voi ngudn cdp Cs nguoce dong duge cung cdp, duoc didu chinh dé dap tng nhu cdu
chuyén hoa isobutylen. Ngoai ra, 4 phat hién thdy ring viéc tich hop thich hop cc buée phan
tach san phdm c6 thé cung cip dong isobutan c6 do tinh khiét cao. Mic dii ngudn cép Cq cracking
hoi c6 ham lugng isobutan tuong ddi thip, isobutan duoc bd sung thém vao cac dong san phdm
tinh loc FCC/RFCC dé cAp dong san pham isobutan c¢6 9 tinh khiét cao.

Khi hé phéan ting tao ra iso-octen (dime isobuten), iso-octen sin sinh ra & c4 hai chudi phan
ung co thé duge két hop, duoc tinh ché dé loai bo chit oxy hoa, va sau d6 dugc dua dén binh
phan tmg bdo hoa dé chuyén héa iso-octen thanh iso-octan, néu mubn. Dime isobuten c6 thé
duoc st dung theo cach khéc cho quy trinh alkyl hoa. Khi hé phan g tao ra ete metyl tert-butyl
(MTBE), MTBE c6 thé duoc cracking nguoc lai dé tao ra dong isobuten véi d tinh khiét cao,
chang han.

Chudi binh phan tmg (Chudi 1 va Chudi 2) ¢6 thé str dung metanol lam chat phan tmg (dé
san xuat MTBE) hodc lam yéu td chon loc (dé dime héa mdt cach chon loc). Dong sén phém

tinh loc tir mdi chudi binh phan tng cé thé dugc rira riéng bang nude dé loai bo metanol. Sau
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do, dong nude/metanol thu dugce co thé duoc nap vao hé thu hdi metanol chung dé tao ra dé quay
vong metanol va quay vong nudce rua.

Nhu néu trén, cdu hinh cta chudi binh phan tng c6 thé duoc thiét k& dé tao ra hiéu qua
trén co s cung cip Cs cho timg chudi. Vi du, chudi binh phan tmg c6 ndng do isobuten ban dau
cao hon c6 thé duge xi 1y trong binh phan tng ting ¢ dinh hodc mdt loat binh phéan tng ting
cb dinh, va c6 thé bao gdm giai doan tach trung gian dé loai bé mdt phan cia san phim (MTBE
hoic dime), nhd d6 cung cip thém dong luc dé tiép tuc vide chuyén déi & cac binh phan tmg tiép
sau. Khi ndng do isobuten ban dau thip hon, cac bude tach trung gian c6 thé duoc ap dung hodc
khong. Theo mét s phuong an, dong chay ciia binh phan tmg nguoc dong c6 thé duge nap vao
binh phan tmg két thiic, ma c¢6 thé 1a binh phan ting chung cit xuc tac, cung cip phan timg déng
thoi cua isobuten bt ky con lai va tach san phdm dime/MTBE ra khoi céc thanh phin C4 con
lai, ké ca n-butan, isobutan, 1-buten, va 2-buten. Chit xuc tac trong binh phan ting chung cét xtc
tac cling ¢6 thé c6 chuic nang hydro hoa chon loc butadien bét ky c¢6 mit, nhd d6 tao ra thém
buten.

So d quy trinh don gian hoa ciia hé thdng san xuat dong thoi isobutan va 1-buten theo céc
phuong an duéi ddy dwoc thé hién dua vao Hinh 1. Dong C4 hdn hop 10, ¢6 ndng do isobutan
twong dbi cao, nhu dong C4 FCC hodc RFCC, c6 thé dugce nap vao chudi phan img thir nhét 12.
Chudi phan tng 12 cd thé dugc s dung dé chuyén hoa isobuten chtia trong d6 thanh MTBE
hoiic dime isobuten (iso-octen), ké ca metanol 13 d& dugc nap vao lam chat phan tng hoic yéu
t6 chon loc. Chudi phan tng 12, k& ca cc budc tach bén trong (khéng duge thé hién), ¢6 thé tao
ra dong san phdm tinh loc-2 14, c6 it hodc khong c6 isobuten, va dong (MTBE va/hogc iso-

octen) nang 16.

Tuong tw, dong Cs hdn hop 20, c6 ndng do isobutan tuong ddi thdp, nhu dong cracking
hoi Ca, c6 thé duoc nap vao chudi phan tmg 22 thir hai. Chudi phan tng 22 ¢6 thé dugc st dung
dé chuyén hoa isobuten chita trong d6 thanh MTBE hodc dime isobuten (iso-octen), ké ca
metanol 23 d& duoc nap vao lam chét phan img hodc yéu t6 chon loc. Chudi phan tng 22, ké ca
céc budce tach bén trong (khong duoc thé hién), cé thé tao ra dong san pham tinh loc-2 24, ¢6 it
hodc khdng con isobuten, va dong ning (MTBE va/hodc iso-octen) 26.

Tung dong nafmg. 16, 26 d&u chira MTBE hodc iso-octen c¢6 thé duoc td hop dé tao ra dong
san phdm isobuten d chuyén dbi 28. Pime hoic ete c6 thé duge xu Iy tiép (khong duoc thé
hién), nhu thong qua viéc hydro hda hodc cracking nguoc, trong sb cac kha nang khac, dé tao ra
san phim mong mudn. Dong 28 con ¢é thé chita san pham phu oxy hoa ndng.

Dong san pham tinh loc-2 14 (tir chudi binh phan ung 12 tht nhét) ¢ thé bao gdm cic

thanh phén C4 khac nhau, nhu isobutan, 1-buten, 2-buten, va n-butan, va co thé ¢ it hodc khong
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c6 isobuten. Dong san pham tinh loc-2 14 con ¢6 thé bao gdm metanol va/hodc cc sén phim
phu oxy héa khic, nhu dimetyl ete. Tiép theo, dong san phim tinh loc-2 14 ¢6 thé dugc nap vao
cot rira bang nuée 30 dé chiét metanol, tao ra dong nude/metanol 32 va dong Cs hdn hop 34.

Dong san phim tinh loc-2 24 (tir chudi binh phan tmg 22 thir hai) c6 thé bao gdm nhiéu
thanh phz‘in C4 khac nhau, nhu isobutan, 1-buten, 2-buten, butadien, va n-butan, va c6 thé ¢6 thé
it hodc khoéng c6 isobuten. Dong san pham tinh loc-2 24 c6 thé con bao gdm metanol va/hodc
cac san phidm phu oxy hoa khéc, nhu dimetyl ete. Dong san pham tinh loc-2 24 ¢6 thé duoc nap
vao cdt rira bang nude 40 dé chiét metanol, tao ra dong nude/metanol 42 va dong C4 hdn hop
44,

Tiép d6, cac dong nudc/metanol 42, 32 ¢6 thé duge nap vao hé thu hdi metanol chung 50
dé tach metanol ra khoi nude. Nude thu hdi duoc (khong duoc thé hién) c6 thé duoc nap nguoc
lai vao cac hé rira bang nude 30, 40, va metanol thu hdi duoc ¢6 thé duoc nap nhu céc dong
methanol 13, 23 1am chét phan ting hoac yéu t& chon loc & cac chudi phan tmg 12, 22. Metanol
méi (khong duoc thé hién) cling c6 thé dwoc cap trong hé thu hdi metanol 50 hodc mot cach truc
tiép vao cc binh phéﬁ g noi can thiét & céc chudi phan tng 12, 22.

Dong C4 hdn hop 44, co n6ng do 1-buten twong dbi cao, co thé duoc nap vao hé tach dé
thu hdi dong 1-buten ¢ d6 tinh khiét cao. Hé thu hdi 1-buten c6 thé bao gém cdt ning 60, tach
1-buten ra khoi n-butan va 2-buten hién c6. Theo mét s6 phwong an, ving phan vng (nguoc dong
hoic trong cot niang 60, khdng duoc thé hién) co thé duoc cip dé ddng phan hoa 2-buten thanh
1-buten. Cot nang 60 co thé tao ra dong C4 ning 62, ké ca n-butan va 2-buten, va dong phia trén
64, chira isobutan va 1-buten. Tiép do, dong phia trén 64 cé thé dugc nap vao cdt nhe 70 chira
1-buten, noi ma isobutan va dimety! ete bat ky c6 mat co thé dwoc thu hdi nhu phan phia trén
72, va 1-buten c6 thé duoc thu hdi nhu san phdm day 74, ma co thé 1a dong 1-buten ¢ d tinh
khiét cao, nhur ¢6 néng do 1-buten cao hon 90%, 95%, 98%, hodc 99% trong lugng.

Dong phia trén 72, chtra isobutan tir chudi phan ting 2, va dong Cs4 hdn hop 34, ¢6 ndng do
isobutan twong dbi cao, ¢ thé duoc nap vao hé tich dé thu hdi dong isobutan ¢ do tinh khiét
cao, nhu co néng d6 isobutan cao hon 90%, 95%, 98%, hodc 99% trong lwong. Hé thu hdi
isobutan c6 thé bao gém cdt loai bd isobutan 80, tach isobutan khoi n-butan va 2-buten ¢6 mat.
Theo mét s& phuong an, ving phan tng (nguoc dong hozc trong c¢dt loai bo isobutan 80, khong
duge thé hién) c6 thé dugc tao ra dé ddng phan hoa 1-buten bt ky c6 mat thanh 2-buten. Cot
loai bo isobutan 80 c6 thé tao ra dong Ca ning 82, bao gdm n-butan va 2-buten, va dong phia
trén 84, chira isobutan. Dong phia trén 84 ¢ thé dugc cdp vao cot nhe 90 chira DME, trong d6

isobutan c6 thé duoc tach ra khoi dimetyl ete bat ky c6 mat. Cac chat nhe/DME c6 thé dugce thu
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hoi & dang phan phia trén 92, va isobutan c6 thé dugc thu hdi nhu san phim day 94, ma c6 thé
13 dong isobutan c6 d6 tinh khiét cao.

Céc dong Cs ning 62, 82, bao gdm n-butan va 2-buten, c6 thé duoc té hop thanh dong san
phém C4 nang 95, dé xir ly tiép hoac thu hdi, néu mubn. Vi du, n-butan va 2-buten c6 thé duoc
tach dé tao ra dong 2-buten ¢6 do tinh khiét cao.

Theo mdt sb phuong an, bude tach ban dau isobuten ¢ thé duoc thuc hién thdng qua budce
dime héa hodc théng qua budc ete hoa, nhwr néu trén. Hinh 2 va hinh 3 minh hoa so d6 quy trinh
don gian ctia hé thdng ma trong d6 isobuten dwoc tich thong qua bude dime hoa. Trong khi ca
hai hé théng dat duoc két qua cudi cung twong tw, va ¢ thé bao gdm cac binh phan ting tuong
tu, do céc ché phém nap khac loai, nén timg chudi co thé duoc t6i wu hoa cho céc ché phém nap
cu thé hodc khoang thémh phﬁn dugc ky vong.

So db quy trinh don gian cta chudi phan tng 1 (ham luong isobutan cao) dugc minh hoa
dwa vao Hinh 2. Dong C4 hdn hop 10 va metanol 13 c6 thé duge nap vao céc binh phan ting
dime hoa 101, 103, mdi binh chira chét xuc tic dime hoa chon loc dé chuyén hoa isobuten thanh
dime isobuten. Dong chay 104 tir binh phan tng dime héa thi nhat 101 c6 thé dugc nap vao
binh phan tmg dime héa thir hai 103 dé chuyén héa thém isobuten. Dong chay 106 tir binh phan
g dime héa thi hai ¢6 thé duge nap vao cot chung cét xuc tac 108 dé chuyén hoa thém isobuten
trong khi déng thoi tach cac thanh phan C4 nhe hon khong phéan tng ra khoi dime mong mudn
va cac san pham phu oxy héa nang bat ky. Thém metanol 109 ¢6 thé duge bd sung vao ¢t chung
cét xtc tac 108, néu can. Céc thanh phan C4 nhe hon ¢6 thé duge thu hoi & dang phén doan phia
trén 110, trong khi dime va céc san phim phu nang co thé duge thu hdi & dang phan doan day
112.

Phén doan phia trén 110 c6 thé bao g@)m isobutan, 1-buten, 2-buten, va metanol, trong s6
céc thanh phan khac. Phan doan phia trén 110 c6 thé dwoc nap vao cot rira biang nude 120 dé
tach metanol khoi cc hydrocacbon Ca. Nude rira 121 ¢6 thé dwoc nap thang vao phan trén ciing
cta cdt rira bang nude 120 va duogce cho tiép xuc trong dong nguoc chidu voi cac hydrocacbon
C4 @& loai bo metanol. Céc hydrocacbon Cy ¢6 thé duoc thu hdi tir ¢ot rira bang nude 120 & dang
phén doan phia trén 122 va hdn hop metanol/nuée ¢6 thé dugce thu hdi & dang phan doan day
124.

Lién quan dén Hinh 3, so @6 quy trinh don gian ctia chudi phan tmg 2 (ham lugng isobuten
cao) dugc minh hoa. Dong C4 hdn hop 20 va metanol 23 ¢6 thé dugc nap vao cac binh phan tng
dime hoéa thir nhat 201, chira chit xtc tac dime hoa chon loc d chuyén hoa isobuten thanh dime

isobuten. Dong chay 202 tir binh phan tmg dime héa thir nhét 201 ¢6 thé dwoc nap vao cot loai
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bo butan 204 tach dime 206 ra khoi cac thanh phan Cs khong phan ting 208, ma c6 thé chua it
isobuten hon so v¢i dong nap 20 tinh theo Ca.

Tiép @6, phan doan phia trén 208 (cic C4 khdng phan tng) ¢6 thé dwoc nap vao binh phan
tmg dime héa thir hai 210 @& chuyén hoa thém isobuten. Dong chay 212 tir binh phéan tng dime
hoa thtr hai c6 thé duge nap vao cot chung cét xuc tac 216 dé chuyén héa thém isobuten trong
khi ddng thoi tach cac thanh phan Cq nhe hon khong phan Gng ra khéi dime mong mudn va cac
san phim phu oxy héa ning bat ky. Thém metanol 218 c6 thé dwoc bd sung vao cot chung cit
xtc tic 108, néu can. Cac thanh phan C4 nhe hon c6 thé duoc thu hdi & dang phan doan phia trén
220, trong khi dime va c4c san phdm phu ning c6 thé dwoc thu hdi & dang phan doan d4y 222.

Phan doan phia trén 220 c¢6 thé bao gdm isobutan, 1-buten, 2-buten, va metanol, trong sb
cac thanh phan khac. Tiép theo, phan doan phia trén 220 c6 thé dugc nap vao cdt rira bang nudc
230 dé tach methanol ra khoi cac hydrocacbon Ca. Nudc rira 232 ¢6 thé duge nap thing vao phan
trén cling cta cdt rira bang nude 230 va duge cho tiép xtc trong dong nguoe chidu véi cic
hydrocacbon Cs4 dé loai bé metanol. Céac hydrocacbon Cs ¢6 thé duoc thu hoi tir cot rira béng
nude 230 & dang phan doan phia trén 234 va hdn hop metanol/nude c¢6 thé duge thu hdi & dang
phéan doan day 236.

Tiép do, cic dong metanol/nude 124 (hinh 2) va 236 c6 thé duge t6 hop va duge nap vao
hé thu hdi metanol chung 250. Hé thu hdi metanol 250 c6 thé bao gdm bude tach theo cach
chung cat va/hodc tach béng mang dé tach nudc ra khoi metanol. Nhu duoc minh hoa, viée
chung cit hdn hop nude/metanol cé thé tao ra dong nude day 260 va dong metanol phia trén
262. Nude & dong nudce day 260 ¢ thé tra lai cot rira bang nuée 230, 120 (hinh 2) thdng qua cac
dong 232, 121, trong khi metanol & dong 262 ¢6 thé duge nap vao céc binh phan tmg khac nhau
(201, 210, 216, 101, 103, 108) néu mudn, nhu qua cac dong 13, 23.

Theo mdt sé phuong an, cac dong nang (208, 222, 124 (hinh 2)), bao gdm dime va cac san
phim phu oxy hoa nang bt ky, co thé dugce t6 hop dé xir Iy tiép. Theo mdt sd phuong 4n, céc
dong ning c6 thé duoc két hop va tach trong cot chung ct 280 dé thu hdi phan doan dime 282
va phan doan oxy héa nang 284, ma mdi phan doan c6 thé duoc xu 1y tiép va/hodc duge dung
trong vi€c pha tron nlﬁén liéu (nhu trong xang, diesel, v.v.).

Sau khi loai b isobuten thong qua phéan tmg va tao ra timg dong san pham tinh loc-2 trong
céc chudi binh phan tng riéng 18, tiép d6 hdn hop Cs c6 thé duge tach dé tao ra cac dong san
phém isobutan va 1-buten mong mudén. Hinh 4 minh hoa cac ving tinh ché isobutan va 1-buten
tich hop, theo mot s6 phuong 4n trong ban md ta nay.

Dong C4 hdn hop 234 ¢6 nong d9 1-buten tuong ddi cao, ¢ thé duge nap vao hé tach dé

thu hoi dong 1-buten ¢6 dé tinh khiét cao. Hé thu hdi 1-buten c6 thé bao gém cdt ning 300, tach
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1-buten ra khoi n-butan va 2-buten cé mat. Cét ndng 300 co thé tao ra dong C4 ning 302, bao
gdm n-butan va 2-buten, va dong phia trén 304, chira isobutan va 1-buten. Dong phia trén 304
6 thé duoc nap vao cot nhe 310 chira 1-buten, trong d6 isobutan va dimetyl ete bat ky c6 mit
c6 thé dugc thu hdi & dang phdn phia trén 312, va 1-buten c6 thé dwoc thu hdi nhu san phim day
314, ma c6 thé 1a dong 1-buten c6 d tinh khiét cao.

Dong phia trén 312, chira isobutan tir chudi phan ting 2, va dong Cs hdn hop 122, c6 ndng
d6 isobutan twong ddi cao, ¢6 thé duoc nap vao hé tach dé thu hdi dong isobutan ¢ do tinh khiét
cao. Heé thu hdi isobutan c6 thé bao gdm cot loai bo isobutan 330, tach isobutan ra khoi n-butan
va 2-buten ¢6 mit. Cot loai bo isobutan 330 ¢6 thé tao ra dong C4 ndng 332, bao gém n-butan va
2-buten, va dong phia trén 334, chtra isobutan. Dong phia trén 334 c6 thé duoc nap vao cdt nhe
340 chira DME, trong d6 isobutan c¢6 thé duoc tich ra khoi bat ky dimetyl ete ndo c6 mat. Cac
chit nhe/DME c6 thé dwoc thu hdi & dang phin phia trén 342, va isobutan ¢ thé dugc thu hdi
nhu 12 san phim day 344, ma c6 thé 1a dong isobutan ¢ do tinh khiét cao. Cac dong C4 ning
302, 332, bao gdm n-butan va 2-buten, c6 thé dugc to hop nhur dong san phim C4 ning 350.

Nhu da néu trén, cdc phuong an theo sang ché c6 thé dugce st dung dé tao ra mot cach hiéu
qua cac san pham isobutan va 1-buten tir cdc dong nap C4 hdn hop khac nhau c¢6 thanh phan
riéng r€.

Theo mdt sé phuong 4n, phin nap vao mdi nhém chudi phan tng c6 thé trai qua xir Iy so
b. Nhu duge md ta dudi day. chudi phan tmg thir nhat c6 thé duoc str dung dé xir Iy dong Cs
c6 ham luong isobutan cao, va chudi phan tng thir hai c6 thé duoc sir dung dé xir ly dong Cs c6
ham luong isobutan thap, véi mot sb hé thong chung tich hop hai nhém chudi phan tmg. Cac
dong ¢6 ham lugng isobutan cao, nhu dong C4 FCC hodc RFCC sé dugc nap, nhu duge bdc 10
dudi day, vao chudi 1, trong khi cdc dong c6 ham lugng isobutan thap, nhu cracking hoi Ca, s&
duge nap, nhu duoc bdc 16 dudi day, vao chudi 2.

Xt Iy so bd phan nap chudi 1

Céc C4 thude FCC/RFCC c6 thé trai qua xtr ly so bd phan nap trong hé théng xur Iy so bd
thir nhit. Nguyén liéu C4 khong no hdn hop tir nha mdy phia truge, nhu nha may LPG, c6 thé
duoc loc va sau d6 dugce rira trong cdt rira bang nudce biang cach str dung dong chay nguoc clia
nude rira dd duge khir khoang dudi su kiém soat dong dé loai bo hau hét cac tap chét hoa tan
trong nude, nhu nitril. Trén dinh cta cdt rira bang nudc co thé 1a ¢6 lip dém ludi dé hop nhét va
loai bo nudce khong phén tach bat ky. Nudc rira da ding tir ddy cot c6 thé duoc chuyén di dé xir
ly trong hé thdng lo nudc thai.

Tiép d6, hdn hop Cs di rira c6 thé dugc lay & trén dinh ra khoi cdt nude ria va duge g

khi kidm soét 4p sudt.dén thing dém nap Cs thudc chudi 1. Thung dém ciing cd thé dugc lip
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thiét bi 1am két tu va vo chin nudce dé loai bo lwong vét bat ki con lai cua nude tu do. Trong
trudng hop lwong nhé hoi khong thé ngung tu tich tu trong thing dém, hé thng théng gi6 c6 ap
suét véi suc nito di kém c6 thé duge tao ra dé 1am lodng va théng cac hoi nay bung ra. Tiép do,
nguyén lidu C4 da dugce rira c6 thé duoc bom ra khoi thing dém va duoc giri dén binh phan tmg
chinh thudc chudi 1.

Xtr Iy so bo nap vao chudi 2

C4 cracking hoi, hoiic cac C4 nhu nguyén liéu Cs & san pham tinh loc-1 tir nha méay butadien
trude, con c6 thé trai qua xir Iy so bd ddi véi phan nap. Nguyén lidu C4 khdng no & san phim
tinh loc-1 tir nha may BD trude c6 thé duoc loc va sau d6 duoc rira trong cdt rira bing nudce bing
cach str dung dong chay nguoc ciia nudc rira da duge khir khoang dudi sy kiém soat dong dé
loai bo hau hét cac tap chét hoa tan trong nude, nhu nitril. Trén dinh cta cot rira béng nude ¢
thé 12 ¢6 1ap dém ludi dé hop nhat va loai bo nude khong phan tach bat ky. Nudc rira di dung tir
day cot c6 thé duoc giri dén hé thong nudc thai dé xi 1y tiép.

C4 hdn hop da rira c6 thé duoc l4y tir trén dinh ra khoi cdt nudc rira va duge giri khi kiém
soat 4p suét dén thung dém nap Ca thudc chudi 2. Thing dém ciing c6 thé dugc lap thiét bi lam
két tu va vo chin nude dé loai bo lwong vét bat ky con lai ctia nude tu do. Trong trudng hop
lugng nhé hoi khong thé ngung tu tich tu trong thung dém, hé théng thong gié c6 ap sudt véi suc
nito di kém c6 thé dugc tao ra dé lam lodng va dé thong cac hoi nay ra. Tiép d6, nguyén liéu Cq
da duoc rira ¢6 thé duoc bom ra khoi thing dém va duoc giri dén binh phan tmg chinh ctia chudi
2.

Hé théng phan tmg FCC/RFCC

Theo mot sb phuong 4n, hé thdng phan tmg FCC/RFCC bao gdm cac binh phan tng dé
chuyén héa chon loc isobuten thanh ete metyl tert-butyl, thong qua phén (mg v6i metanol. Theo
cac phuong 4n khéc, hé thong phan tmg FCC/RFCC bao gdm céc binh phan tng dé dime hoa
chon loc isobuten d& tao ra iso-octen, khi chat oxy héa nhu metanol c6 thé duoc ding 1am tac

nhén chon loc.

Vi dy, phin nap olefin C4 hdn hop da duge xu ly tir thing dém nap Cs thude chudi 1 co
thé duoc tron voi cht oxy hoa tudn hoan va metanol méi va tudn hoan (cac yéu t6 chon loc) va
duge nap vao binh phan ting dime hoa, nhu binh phan tmg-hinh 6ng-da duoc 1am ngudi-bang
nude (Water-Cooled-Fubular-Reactor — WCTR) chinh d4 t6i. Dong nap hon hop nay ¢6 thé dugc
1am néng so bd bang bd 1am néng so by dong ap suét thap (LP). Tiép d6, chét long xir Iy di qua

mit 6ng nghiém nhdi chét xuc tic cia WCTR.
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Bude dime héa isobutylen thanh iso-octen xay ra & WCTR DIB (di-isobutylen) chinh trong
cac diéu kién nhiét do tuong dbi thép. Nhiét ctia phan tng c¢6 thé dugc loai ra béng hé théng

mach kin nudc da tron duge cép cho mat vé cia WCTR.
C6t loai bé butan thudc chudi 1

Tiép d6, dong chay tir WCTR chinh ¢6 thé duoc nap vao cot loai bo butan trong diéu kién
kiém soét 4p sudt. Dong chay c6 thé duoc 1am néng qua bd trao ddi phan nap/phan day cta cot

loai bo butan trudce khi di vao thiét bi loai bé butan.

Hoi phia trén ra khoi thiét bi loai b6 butan (cht yéu 1a Cs va metanol) dugc lam ngudi,
dwoc ngung tu, va phan ngung duge gom trong tréng phia trén cia ¢dt loai bo butan. Phan chung
cht tir trbng phia trén dugce bom ra khoi tréng trong diéu kién kiém so4t muic. Mot phan cila phin
chung cAt duoc tra lai cot loai bo butan & dang hdi luu va dong chung cat thuc c6 thé duge lam
nong so b thong qua bd lam néng so bo dong LP va sau d6 dugce gt dén binh phan tmg WCTR
phu.

Dong déy cua thiét bi loai bo butan duoc 1am ngudi thong qua bo trao dbi phan nap/phin
day cua thiét bi loai bo butan va sau d6 dugc gui dén cot phén tach, dugc ban luén thém dudi
day.

Binh phan ting phu DIB (di-isobutylen) thudc chudi 1

Dong chung ct tir cot loai bé butan duogc to hop véi phian quay vong oxy hoa, duge lam
ngudi théng qua bod 1am ngudi nap, va duge nap vao cira vao clia binh phan tmg dng nghiém da
duoc 1am ngudi bang nude (Water Cooled Tube Reator — WCTR) phu dé cho phép chuyén hoa
tiép isobutylen thanh iso-octen va cac olefin Cs khac. Buéc dime hoa isobutylen lai xay ra &
WCTR phu trong céc didu kién nhiét do thép. Nhiét ctia phan tng con dugc loai ra bz‘?mg cach

tudn hoan nudce thdng qua mét vo cua binh phan tmg bang cach st dung hé thong nudc t6i.
Cot phan tng CD thudc hé 1

Dong chay tir WCTR phu chay dén cot phan tmg CD thong qua b trao doi phan nap/phan
day ctia cot phan tng CD. Cot phan ung CD van hanh theo cach tuong tu vé1 cdt chung ct théng
thuong va co lap bd phan dun ngoai va bd phan ngung tu phia trén. Ct phan tng CD con chira
khay trén va dudi voi nap & cira vao. Cac modun CD (phan cdu tric d& chét xtc tac ma chira
chét xuc tac) cling ndm & ting trén voi nap. Cac mddun CD tao didu kién thuan loi cho ca hai
phan tmg va ddng thoi chung cat va tach san pham phéan Gng va cac hydrocacbon ning hon (Cg+)

ra khoi cac hydrocacbon C4 khong phan tmg cting véi MTBE va cac chit oxy héa khac.
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Cung véi cac hydrocacbon Cs khéc, isobutylen khong phan tmg chung cét di qua c6t phan
tmg CD tir diém nap dén ving phan tmg bén trong cac modun CD d& chuyén héa isobutylen.
Céc hydrocacbon C4 khong phan tmg, ciing véi lugng du metanol va céc tap chét nhe trong phin

nap, rdi khoi cot & dang phan chung cét phia trén.

Phan chung cit duge 1am ngudi, ngung tu, va phin ngung duoc gom trong trng phia trén

ctia cOt phan tmg CD. Phan chung cit tir tréng phia trén dwoc bom ra khoéi tréng trong didu kién
kiém soat mtrc. M6t phén cua phén chung cit duoc tra lai cot phan tng CD ¢ dang hdi luu va

| tiép d6 dong chung ct thuc duoc lam ngudi va dugc gui dén cot chiét metanol thude chudi 1 dé

tach lugng metanol du.

Iso-octen (DIB), cac olefin Cs, cic hydrocacbon khac ning hon cing véi cac chét oxy héa
roi khoi cdt phan img CD & dang san phim day. San phim day duoc lam ngudi théng qua bd
trao d6i phan nap/phdn day cta cot phan tng CD va sau d6 dugc giri dén cot phan tach
DIB/MTBE dé tach va thu hdi chat oxy héa dé duoc dung lam tac nhan chon loc trong phan
chinh ctia binh phan ting. Chét oxy hoa bat ky da dugc xa ra khoi phan phia trén ctia bd phén
tach DIB/ MTBE dugc giri dén OSBL dé tron trong bé xang cho dong co (Mogas).

Chudi binh phan tmg 2

Theo mot sé phuong 4n, hé thong phan tmg cracking hoi C4 bao gdm céc binh phan tmg
dé chuyén hoa chon loc isobuten thinh ete metyl tert-butyl, thong qua phan tmg véi metanol.
Theo c4c phuong 4n khéc, hé théng phan img FCC/RFCC bao gdm cac binh phan tng dé dime
hoa chon loc isobuten d& tao ra iso-octen, khi chét oxy héa nhu metanol c6 thé duoc ding 1am

tac nhan chon Iogc.

Khi tao ra dime, chudi 2 ¢6 thé bao gdm binh phan ung DIB (di-isobutylen) chinh. Phin
nap olefin C4 hdn hop da duoc xtt Iy (San pham tinh loc-1) tir thing dém nap Cs4 thudc chudi 2
c6 thé duoc trdn véi chit oxy hoa tudn hoan va metanol méi va tudn hoan (céc yéu té chon loc).
Trude khi di vao binh phan tng-hinh dng-da dwoc lam ngudi-bang nude (WCTR) chinh di toi,
dong nap hdn hop nay c6 thé duge lam néng so by bang bo 1am néng so bd dong LP. Tiép do,

chit 1ong xir Iy di qua mat éng nghiém nhdi chét xtc tac cia WCTR.

Bude dime héa isobutylen thanh iso-octen xay ra @ WCTR DIB (di-isobutylen) chinh trong
céc didu kién nhiét d6 twong dbi thap. Nhiét ctia phan ting duoc loai bo nhd hé théng mach kin

nude da tron duge cap cho mat vé cua WCTR.

Cdt loai bo butan thudc chudi 2
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Tiép d6, dong chay tir WCTR chinh thudc chudi 2 duoc nap vao cot loai bo butan thudc
chudi 2 trong didu kién kiém soat 4p suit. Dong chay dwoc 1am néng théng qua b trao ddi phén

nap/phén day thuoc cot loai bo butan trudce khi di vao thiét bi loai bo butan.

Hoi phia trén ra khoi thiét bi loai bé butan (chu yéu 1a C4 va metanol) duoc lam nguoi,
duoc ngung tu, va phin ngung duge gom trong tréng phia trén ca ¢dt loai bo butan. Phin chung
cét tir tréng phia trén dugc bom ra khéi tréng trong diéu kién kiém soat murc. Mot phan ctia phin
chung cit duoc tra lai cot loai bo butan & dang hdi luu va dong chung cit thue duge lam néng
so b) thong qua bd 1am néng so bd dong LP va sau d6 dwoc giri dén binh phan img WCTR phu
thude chudi 2. Dong ddy ctia thiét bi loai bo butan thude chudi 2 ¢6 thé duoc lam ngudi thong
qua b trao dbi phé‘tn nap/phﬁn day cta thiét bi loai bd butan va sau dé dugce gui dén cot phén

tach MTBE/DIB trong diéu kién kiém soat mtc.
Binh phan tmg DIB (di-isobutylen) phu thudc chudi 2

Dong chung cit ra khéi cot loai bo butan thude chudi 2 duge td hop véi phan quay vong
oxy hoa, va duoc nap vao cira vao clia binh phan tng loai dng nghiém da duoc lam ngudi bing
nuée (WCTR) phu thude chudi 2 dé& cho phép chuyén hoa tiép isobutylen thanh iso-octen va céc
olefin Cs khac. Budc dime hoa isobutylen lai xay ra & WCTR phu trong céc didu kién nhiét do
thép.

C6t phan tmg MTBE CD (ké ca chitc nang CDHydro) thudc chudi 2

Dong chay tir WCTR phu chay dén c6t phan timg CD thudc chudi 2 théng qua bd trao ddi
phan nap/phéan day ciia ¢t phan ing CD. Cdt phan img CD van hanh theo cach tuong tu véi cot
chung cit thong thudong va co 1ip bd phan dun ngoai va bd phan ngung tu phia trén. Cot phan
tng CD con chita khay trén va dudi voi nap & cira vao. Cac mddun CD (cdu tric d& chit xvc tac

ma chira chat xuc tac) cling nam & tang trén voi nap.

CDModules & ¢t phan tmg CD thude chudi 2 ¢6 thé tao didu kién thuan loi cho ca hai
phéan tmg (hydro hoéa chon loc va dime hda isobutylen) va ddng thoi chung cét va tach san phdm
phan tng va cac hydrocacbon nang hon (Cg+) ra khdi cac hydrocacbon C4 khong phan ting cuing

voi MTBE va céc chit oxy héa khac.

Pbi v6i chudi 2, ¢t phan img CD ¢6 lap hai loai cac modun CD. Loai cic modun CD thir
nhét cung cép chét xuc tac dé hd tro viée tiép tuc dime hoa isobutylen thanh cac Cs. Loai cac
mddun CD thi hai cung cap cac chét xuc tac dé hydro héa mot cach chon loc cac butadien. Cac
cac modun CD nay cung cap chirc ning CDHydro riéng biét. Budc hydro hoa ciing yéu ciu nap

luong nho hydro méi vao cdt phan timg CD.
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Ba loai phan tmg héa hoc xay ra & phan CDHydro: hydro héa butadien thanh n-buten,
hydro-ddng phan héa cac n-buten gitra 1-buten va 2-buten, va 1am no olefin. Mirc 1am no olefin
¢6 thé duoc giam dén muc t6i thidu béang cach st dung d6 chon loc cao cac chit xuc tac va nho

hoat tinh phan ting cao ctia butadien lién quan dén olefin.

Hydro héa chon loc 14 quy trinh téa nhiét va do d6 khién nhiét d6 ting trong ca binh phan

tmg. Nhiét ctia phan g dwoc hip thu boi cot hdi lwu CD khi né di xudng qua cac modun CD.

Cung véi céc hydrocacbon C4 khéc, isobutylen va butadien khéng phan tng chung cit di
qua c6t phan vmg CD tir diém nap véo cot dén ving phéan g bén trong cac modun CD dé chuyén
hoa isobutylen va lam no céc dien. Cac hydrocacbon C4 khong phéan tng, cung véi lugng du

metanol va c4c tap chat nhe trong phan nap, duoc thu hdi tir cot & dang phin chung cét phia trén.

Phan chung cit dugc lam ngudi, ngung tu, va phan ngung dwoc gom trong trong phia trén
ctia ¢Ot phan tng CD thudc chudi 2. Phan chung cit tir tréng phia trén duoc bom ra khoi tréng
trong diéu kién kiém soat mirc. Mot phan cua phan chung cét duoc tra lai cot phan tmg CD &
dang hdi luu va tiép do dong chung cét thue duge 1am ngudi va dugc guri dén cot chiét metanol
dé tach luong du metanol. Cac phan khong ngung tu duoc thdi dinh ky ra khoi tréng phia trén

bang cach sir dung a remote HC valve.

Iso-octen (DIB, Dime8), c4c olefin Cs, cac hydrocacbon khéc nang hon cling véi cac chit
oxy héa 1oi khoi cot phan tmg CD ¢ dang san phdm ddy. San phdm day nay c6 thé duge lam
ngudi thong qua bo trao dbi phin nap/phin day cia cot phan ing CD va sau d6 duogc giri dén cot
phén tach DIB/MTBE dé tach v thu hdi chat oxy hoa dé dugc ding lam tac nhan chon loc trong
phan chinh ctia binh phan tmg. Phan chit oxy hoa dugc suc ra khoi phan phia trén ciia bd phan

tach DIB/ MTBE c6 thé duoc giri di dé tron trong bé mogas.
Phén thu hdi metanol chung Dime8 (c4c chudi phan tng 1 & 2)

Cac dong chung cét Cs ra khoi cac cot phan tmg CD ¢ chudi 1 & chudi 2 (chtra hdn hop
gdm céc hydrocacbon Cs va metanol) trude hét duoc xur ly riéng trong céc cot chiét metanol
thudc chudi 1 va chudi 2, nhu néu trén. Metanol ¢6 thé dugc ria ra khoi timg dong trong sb cac
dong chung cét Cs bing cach st dung cac dong nude da khir khoang nguoc chiéu. Mdi ¢ot trong
s cac cot chiét metanol c6 thé duoc lip dém ludi ¢ phia trén cing cua cot dé ngan ngira nude
tran di. Cac hydrocacbon Cs d4 rira dwoc 1y tir phia trén ra khoi timg chudi 1 va chudi 2 d tao

ra timg dong san pham tinh loc-2.
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Tiép d6, san pham tinh loc-2 d4 rira ra khoi cot chiét methanol thudc chudi 1 duoc nap vao
phén tinh ché isobutan. Tiép do, san pham tinh loc-2 rira ra tir ot chiét methanol thudc chudi 2

duoc nap vao phan thu hdi va tinh ché 1-buten.

Tiép d6, cac dong chiét xuat trong nude (day) tir cac cot chiét metanol thude chudi 1 va
chudi 2 dugc td hop va duge giri dén cot thu hdi metanol chung dé tach ca metanol va nuée béng
cach chung cit. Hoi phia trén tir ¢t thu hdi metanol chung duoc lam ngudi, ngung tu va phin
ngung dwoc gom trong tréng phia trén cua cdt thu hdi metanol. Phin chung ct tir trng phia trén
dwoc bom ra khéi tréng trong diéu kién kiém soat mirc. Mot phan cta phan chung cit duoc tra
lai cot tich metanol & dang hoi luu va dong chung cit thuc (metanol tinh khiét) duoc tai tudn
hoan tr¢ lai cdc binh phan mg chinh va phu va céc cdt phan tng CD thudc chudi phan tmg 1 va
chudi 2. Metanol méi bu ciing c6 thé dugc bd sung vao vao tréng phia trén. Nude rira tir day cot
thu hoi metanol dugc tai tudn hoan tré lai céc cdt chit methanol thude chudi 1 va chudi 2 d8 tai

st dung.
Cot phan tach DIB/chét oxy héa dime8 chung

Dong day tir cac cot phan tmg CD va thiét bi loai bo butan thudc chudi phan tng 1 va
chudi 2 Dime8 c¢6 thé chira chét oxy hoa nhu TBA, MTBE, MSBE va céc ete C9 ma dugc loai
ra trong DIB/Oxygenate Splitter cot tach DIB/chat oxy hoa. Cac dong day nay tir chudi 1 va

chudi 2 dugc két hop va duge nap vao mot cot DIB/chat oxy héa.

O cot DIB/chét oxy héa, phin I6n chit oxy hoa nhe (MTBE, MSBE va TBA) dugc chung
cat lén vao pha hoi va sau d6 ngung tu & phia trén. Hoi phia trén dugc 1am ngudi bing nuée,
ngung tu trong thiét bi ngung tu phan tich va phin ngung dwoc gom trong trong phia trén phan
tach chit oxy hoa/DIB.

Phan chung cét tir tréng phia trén duoc bom va mot phan cua phan chung cit duge tra lai
cot phan tich MTBE/DIB & dang hoi lwu. Hau hét chét oxy hoa suc ra tir cot duge bom nguoc
lai va duoc tron v6i nguyén liéu don vi dé duoc dung lam tac nhén chon loc trong céc binh phan
tng chinh va phu thudc chudi phan tmg 1 va chudi 2 Dime8. Mt phan nho ctia san phim chung
ct duoc g di & dang suc oxy héa dé tron trong bé mogas. Dong déy cua thiét bi phan tich bao
g@)m iso-octen (DIB), cac olefin Cg khéc, cac ete C12, C16 va C9. Sau d6, dong day duoc chuyén

dén phan 1am no Cg dé tao ra san pham iso-octan.
Lam no iso-octen chung

Néu mudn, iso-octen thu hdi duoc tir dong day cua thiét bi phan tach c6 thé duoc hydro

héa dé tao ra iso-octan.
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Tinh ché isobutan (San pham tinh loc-2 tir chudi 1)

Dong san pham tinh loc-2 tir chudi phan tng 1 dugc két hop voi san phdm phia trén tir cot
B1 nhe (xem mb ta vé quy trinh d6i v6i bd tach 1-buten dudi day) va duoc giri dn phan tinh

ché isobutan.

Tru6e hét, nguyén lidu san pham tinh loc-2 tb hop duoc nap vao cot loai bo isobutan. Thiét
bi loai bo isobutan ding dé loai bé isobutan va céc hydrocacbon nhe tir phén con lai ctia cac Cq
trong san phém tinh loc 2. Dong ngung tu thue ra khoi cot loai bo isobutan tiép d6 duoc nap vao
c6t DME nhe. Dong déy tir c6t DME nhe dwoc thu hdi & dang san phdm d4y, ma c6 thé bao gdm

2-buten va n-butan.
Cot DME nhe

Dong phia trén thue ra khoi ¢t loai bo isobutan tiép d6 duge nap vao ¢t DME nhe. Cot
DME nhe dung d loai b chit oxy héa nhe (nhu DME) va cac hydrocacbon nhe khac ra khoi
san phém isobutan c6 do tinh khiét cao. Dong phia trén cua cot loai bo isobutan c6 thé dugc 1am
néng so bd qua bo trao ddi phan nap/dong chay ctia c6t DME nhe va tiép d6 duoc nap vao cot
DME nhe.

Hoi phia trén tir c6t DME nhe duge lam ngudi, ngung tu va phan ngung dugc gom trong
tréng phia trén cua ccf)t'DME nhe. M6t phan ctia phan chung cét dugc tra lai cdt DME nhe ¢ dang
héi lwu va dong chung cét thue (DME va cac hydrocacbon nhe khac) duoc thu hdi & dang san
phdm DME nhe.

Dong déy ra khdi cot DME nhe dugc 1am ngudi thong qua bd trao d6i phan nap/dong chay
ctia ¢t DME nhe, dugc 1am ngudi tiép thong qua bd lam ngudi san phdm isobutan va sau dé
duge giri dén gidi han pin 1am san pham isobutan c6 dd tinh khiét cao. Theo mot sé phuong én,
dong isobutan thu hdi duoc co thé co do tinh khiét it nhét 1a 99% trong lugng. Theo cac phuong
an khac, dong isobutan thu hdi duge c6 thé c6 do tinh khiét cao hon 99,2% trong lugng, cao hon

99,3% trong lugng, cao hon 99,4% trong luong, hodc tham chi cao hon 99,5% trong lugng.
Tach 1-buten (San pham tinh loc-2 tir chudi 2)

San phﬁm tinh loc-2 tir chudi phan tng 2 duoc nap vao cac cdt B1 ning va B1 nhe td hop
@8 tach va tinh ché san phim buten-1 ra khoi phan con lai ctia phan nap san phdm tinh loc-2.

Trude hét, san pham tinh loc-2 tir chudi phan tmg 1 Dime8 dwoc nap vao cot B1 nang.

Dong phia trén d& duge nén tir ¢t Bl nang duoc ngung tu mot phan thong qua bd phan

dun s6i lai cho ¢ot B1 nang va tiép d6 phan ngung tu duoc lam ngudi va gom trong trong hdi luu
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thude cot B1 ning. Phan ngung tu tir tréng hdi luu duge bom va mdt phin cua phan ngung tu
duogc tra lai cdt Bl ndng & dang hdi luu. Tiép 6, dong chung cit thuc duge nap vao cdt B1 nhe.

Dong day ra khéi cot B1 nang duoc bom dén gi6i han pin va cung cip san phdm san phidm
tinh loc-3.

Phén cot nhe

Dong ngung tu thue ra khoi ¢t B1 niang tréng hdi luu duoc bom vao phﬁn cot B1 nhe dé
tach tiép va tinh ché 1-buten. Dong phia trén da dugc nén tr cdt B1 nhe duoc ngung tu mdt phz“m
thong qua b dun sdi lai cho cot B1 nhe va tiép d6 phan ngung tu duoc 1am ngudi bang nude va
dugc gom trong tréng hdi luwu cta cot B1 nhe. Phan ngung tu tir trdng hoi luu duoc bom va mét
phin ctia phan ngung tu duoc tra lai ¢t B1 nhe & dang hdi luu. Tiép d6, dong ngung tu thue
(giau isobutan) dugc két hop v6i sén pham tinh loc 2 tir chudi 1 va duoc xu Iy & phﬁn tinh ché

isobutan, nhu néu trén.

Dong ddy ra khoi cot B1 nhe 1a san phim buten-1 c¢6 do tinh khiét cao. Theo mét s phuong
an, dong 1-buten thu hdi dugc c¢6 thé co do tinh khiét it nhit 1a 99% trong luong. Theo céc
phuong an khéc, dong 1-buten thu hoi dugc ¢ thé co do tinh khiét cao hon 99,2% trong luong,
cao hon 99,3% trong luong, cao hon 99,4% trong lugng, hodc thadm chi cao hon 99,5% trong

luong.

Nhu d4 néu trén, cac phuong an theo sang ché c6 thé cung cép viéc san xuat déng thoi hidu
qua ca 1-buten c6 d tinh khiét cao va isobutan ¢ d9 tinh khiét cao. Céc ché phdm ctia dong Cs
hdn hop ban diu dugc ding theo cach c6 loi, va xir Iy chung timg phan khi c6 loi, dé tao ra cac
san phim c6 d tinh khiét cao. Viéc duy tri cdc chudi phan tmg va rira bang nudc & dang cac hé
thdng riéng 1& cho phép san xuit dong isobutan va 1-buten chit lugng cao va c6 do tinh khiét

cao.

Trong khi ban mé ta nay bao gom so lugng han ché phuong én, nguoi cé hicu biét trung
binh trong linh vyc k¥ thut nay, khi hiéu loi ich ctia ban mo ta nay, can phai hiéu rang céc
phuong an khac c6 thé dugc tao ra ma khong vuot qua pham vi ctia ban mo ta nay. Do d6, pham

vi clia sang ché nay chi dugc gidi han bdi cac diem yéu cau bao ho dudi day.
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YEU CAU BAO HO

1. Quy trinh sn xuét ddng thoi isobutan ¢6 d6 tinh khiét cao va dong 1-buten c6 dd tinh khiét
cao, quy trinh nay .bao gdm céc budc:
cép dong C4 hdn hop thit nhét va dong C4 hdn hop thit hai, mdi dong chira isobuten, isobutan,
1-buten, va 2-buten, va trong d6 dong C4 hdn hop thit nhit c¢6 ndng do isobutan cao hon
dong C4 hdn hop thit hai;
nap dong C4 hdn hop thir nhét va metanol, lam chit phan tmg hozc yéu té chon loc, vao hé
phan tmg thir nhat dé chuyén hoa isobuten chira trong d6 thanh ete metyl tert-butyl hoic
dime isobuten;
nap dong Cq hdn hop thit hai va metanol, 1am chat phan ting hodc yéu t6 chon loc, vao hé
phan tng thit hai dé chuyén héa isobuten chira trong do6 thanh ete metyl tert-butyl hoic
dime isobuten;
tach dong nude théi ra khéi hé phan tmg thir nhét trong hé tach dau tién, bao gdm hé rira
béng nuge, dé thu hodi dong nhe tha nhét chira 1-buten, 2-buten, isobutan, dong
metanol+nude thir nhét, va dong ning thir nhit chia ete metyl tert-butyl hodc dime
isobuten;
tach dong nude thai ra khoi hé phan ing thr hai trong hé tach tht hai, bao gdm hé rira bing
nuée, dé thu hdi dong nhe thu hai chita 1-buten, 2-buten, va isobutan, dong
metanol+nude thir hai, va dong nang thir hai chia ete metyl tert-butyl hoic dime
isobuten;
nap dong metanol+nuéc thir nhat va thir hai vao hé thu hdi metanol tach metanol ra khoi
nuéc va tra lai it nhat mot phén metanol v& mot trong hai hodc c4 hai h¢ phan tng thi
nht va thit hai; |
nap dong nhe tht hai vao hé tach dé thu hdi dong chira isobutan, dong 1-buten, va dong Cq4
ning thir nhét chira n-butan va 2-buten;
nap dong chtra isobutan va dong nhe thir nht vao hé tach dé thu hdi dong isobutan va dong
C4 nang thr hai chtra n-butan va 2-buten.
2. Quy trinh theo diém 1, con bao gdm budc tach dimety] ete ra khoi dong isobutan.
3. Quy trinh theo diém 1, trong d6 dong isobutan c¢6 dd tinh khiét it nhat 1a 99% trong luong va
trong d6 dong 1-buten ¢ d¢ tinh khiét it nhat 1a 99% trong luong.
4. Quy trinh theo diém 1, con bao gdm budc nap dong hydrocacbon vao quy trinh cracking

16ng c6 xuc tac hodc quy trinh cracking ¢6 xuc tac chat long con lai va thu hoi dong C4 hdn
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hop thir nhat, trong d6 dong C4 hén hop thir nhét c6 ndng d¢ isobutan it nhit 1a 20% trong

luong.

Quy trinh theo diém 4, con bao gdm buéc nap dong hydrocacbon vao quy trinh cracking hoi

va thu hdi dong Cs hdn hop thit hai, trong d6 dong C4 hén hop thir hai ¢6 ndng b isobutan

thép hon 5% trong luong.

Quy trinh theo diém 5, trong d6 dong C4 hdn hop thir nhat ¢6 ndng do isobuten thdp hon

25% trong luong, va trong d6 dong C4 hdn hop thit hai ¢o ndng 9 isobuten it nhét 1a 30%

trong luong.

Hé thong dé san xuét ddng thoi isobutan c6 d6 tinh khiét cao va dong 1-buten ¢6 do tinh

khiét cao, trong d6 hé thdng bao gdm:

dong C4 hdn hop thir nhat va dong C4 hdn hop thir hai, mdi dong chira isobuten, isobutan, 1-
buten, va 2-buten, va trong d6 dong Cs hdn hop thir nhat ¢6 ndng do isobutan cao hon
dong C4 hdn hop thir hai;

dong metanol thir nhat va dong metanol thi hai;

hé phan tg tht nhat dugc tao ciu hinh dé nhan dong C4 hdn hop thir nhét va dong metanol
thir nhét va dé phan tng dong C4 hdn hop thtt nhét va metanol, 1am cht phan g hoiic
yéu tb chon loc, chuyén hoa isobuten chira trong do6 thanh ete metyl tert-butyl hodc dime
isobuten;

hé phan tmg thir hai dugc tao cu hinh dé nhan dong C4 hdn hop thtr hai va dong metanol
thir hai va dé phan tmg dong C4 hdn hgp thit hai va metanol, 1am chét phan tmg hozc yéu
t6 chon loc, chuyén hoa isobuten chira trong d6 thanh ete metyl tert-butyl hodc dime
isobuten;

hé tach d4u tién, bao gdm hé rira bang nude, dé tach dong nude thai ra khoi hé phén Gng thir
nhét dé thu hodi dong nhe thu nhit chia 1-buten, 2-buten, isobutan, dong metanol+nuéc
thir nhét, va dong nang thur nhét chita ete metyl tert-butyl hoac dime isobuten;

hé tdch thit hai, bao gdm hé rira bang nudc, dé tach dong nudc thai ra khoi hé phan tng thiy
hai @ thu hdi dong nhe tht hai chira 1-buten, 2-buten, isobutan, dong metanol+nudc thir
hai, va dong ning thir hai chira ete metyl tert-butyl hodc dime isobuten;

hé¢ thu hdi metanol chung dé nhén cac dong metanol+nudc thir nhit va thi hai dé tach
metanol ra khéi nuéc va dong luu dé tra lai it nhét 1a mot phén metanol vé mot trong hai
hogc cé hai hé phan tng thir nhit va tht hai;

hé tach nhe thtr nhat dé nhan dong nhe thit hai va thu hdi dong chtra isobutan, dong 1-buten,

va dong C4 ning thir nhét chira n-butan va 2-buten;
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hé tich nhe thi hai dé nhan dong nhe thit nhét va dé thu hdi dong isobutan va dong Cy ning
thr hai chira n-butan va 2-buten.

8. Hé thdng theo diém 7, con bao gdm may tron thi nhat dé tron cac dong C4 ning thir nhét va
thit hai, va may tron thi hai dé tron cac dong nang thir nhit va thit hai.

9. Hé théng theo diém 7, trong d6 mdi hé trong s6 cac hé phan Ging tht nhét va tht hai duge
tao cAu hinh dé tao ra dime isobuten.

10. Hg théng theo diém 7, trong d6 mdi h¢ trong s6 céc hé phan ting tht nhét va thi hai duge
tao cAu hinh dé tao ra ete mety] tert-butyl.

11. Hé théng theo diém 7, trong d6 hé phan ting thr nhit bao gdm binh phan tng tang ¢ dinh,
hogc hai hodc nhiéu binh phan ting dugc cb dinh lién tiép nhau hodc song song, tiép theo 1a
binh phén tmg chung cét c6 xuc tac.

12. Hé théng theo diém 7, trong d6 hé phan tng tht hai bao gém binh phan tmg tAng c6 dinh,
hozc hai hodc nhiéu binh phan tmg duoc c¢d dinh lién tiép nhau hoc song song, tiép theo la

binh phén tmg chung cét c6 xuc tac.
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