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(57) Sang ché dé cap dén thiét bi san xuat hydrocacbon thom bao gdm: cot tach
C6; cot tach C7; bd phan hydro hoa xang thu nhét; cot tach C8; cot chung cat
chiét; bd phan phan tung khtr alkyl bang hydro; va bo phan hydro héa xing thi

hai. Ngoai ra, sang ché con dé cap dén phuong phéap san xuat hydrocacbon thom

st dung thiét bi nay.
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Linh vwe k§ thuat dwgc dé cap

Sang ché dé cap dén thiét bi va phuong phép sén xudt hydrocacbon thom, va
cu thé hon 12 thiét bi va phuong phdp ma cd thé dugc van hanh & ché do thir nhét, ché
d6 thtr hai hodc ché do thir ba dé san xuét chon loc styren va, néu cin, ca cac thanh

phan BTX mong mudn.
Tinh trang k¥ thuét cia sang ché

Tram crackinh naphta (sau day goi 12 “NCC”) 12 quy trinh nhiét phén naphta, 1a
mot phan doan ciia xang, & nhiét do nim trong khoang tir khoang 950°C dén 1050°C
dé san xuét etylen, propylen, butylen, va benzen, toluen va xylen (BTX), va chét trong

tu, 1a cac nguyén liéu thd co ban cia san pham hoa dau.

Thong thuong, xang nhiét phan tho (RPG), la san pham phu cta quy trinh san
xuét etylen va propylen bang cach sir dung naphta lam nguyén li¢u thd, duge s dung

dé san xuét benzen, BTX va styren trong cac quy trinh riéng biét.

Quy trinh san xuét benzen dugc thuc hién bing cich chu yéu bao gdm quy
trinh hydro hoa xang (GHT, khir luu huynh bang hydro), quy trinh phén doan so bo
(PF), quy trinh chung cét chiét (EDP) va quy trinh khir alkyl bang hydro (HDA, khi
alkyl) bang cach st dung dong nguyén liéu tho RPG. Trong truong hop nay, nguyén
liéu tho dugce cung cdp cho quy trinh hydro hoa xdng (GHT) ma khong tach
hydrocacbon C7+ ra khoi dong nguyén li¢u thd, do d6 lam tang luong hydro dugce st
dung do tang luu luong dugc cung cép cho quy trinh hydro héa xang (GHT). Ngoai ra,
sau quy trinh hydro hoa xang (GHT), hydrocacbon C6 va hydrocacbon C7+ dugc tach,
hydrocacbon C7+ lai duoc khtr alkyl bang hydro va sau d6 dugc tron lai dé tach

benzen, do d6 ting gip doi mirc tidu thy nang lugng.

Ngoai ra, quy trinh san xuit BTX duogc thuc hién bang cach chu yéu bao gdm
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quy trinh hydro héa xing (GHT), quy trinh phéan doan so by (PF) va quy trinh chung
cht chiét (EDP). Trong trudng hop nay, tong luong cta dong nguyén liéu tho duoc
cung cip cho quy trinh hydro hoa xang (GHT), do d6 lam tdng luong hydro dugc su
dung do ting luu luong dugc cung cap cho quy trinh hydro héa xang (GHT). Ngoai ra,
sau quy trinh hydro héa xing (GHT), quy trinh phan doan so bd (PF) dé tach benzen,
toluen va xylen dugc thuc hién, diéu nay lam phirc tap quy trinh nay. Cu thé, quy trinh
nay phic tap hon trong trudng hop cla xylen, vi qua trinh san xuit xylen tir
hydrocacbon C8+ con lai sau khi tach hydrocacbon C8+, benzen va toluen da duoc

phan doan so bd 1a mot qué trinh kéo dai.

Ngoai ra, quy trinh chung c4t chiét styren 1a quy trinh san xudt styren truc tiép
tu RPG théng qua quy trinh chung cét chiét (EDP), va ¢6 thé duge bd tri & phan bét
dau ctia quy trinh san xuét benzen hoic BTX. O day, dé tach hydrocacbon C8 giau
styren trude khi cung cdp RPG vao EDP, buge phan doan so by (PF) dé phan doan so
bd RPG thanh hydrocacbon C7-, hydrocacbon C8 va hydrocacbon C9+ dugc thuc hién
truge. Tuy nhién, trong truong hop néy, vi hydrocacbon C7- va hydrocacbon C8 da
duoc tach duoc dua vao quy trinh san xuat benzen hoic BTX va trai qua quy trinh
hydro héa xdng (GHT), nén ching dugc tron lai. Sau khi thuc hién budc GHT,
hydrocacbon C7- va hydrocacbon C8 lai dugc tach trong quy trinh san xuét benzen
hodc BTX, va nhu vay, viéc thuc hién budc tach hydrocacbon C7- va hydrocacbon C8
hai 1an dan dén lang phi chi phi va néng luong ctia quy trinh.

US 4097371 boc 1§ quy trinh va thiét bi dé tich xang nhiét phan dé thu dugc
benzen, toluen va xylen, bao gb6m budc phan doan va chung cét chiét.

WO 2016/011521 boc 16 phuong phap va thiét bi dé xt ly dong thanh styren va
cac chét thom khac bao gdm budc chung cat va hydro hoa.

US 2019/055 483 A1, US 2004/055 933 A1 va US 3309340 A boc 1§ quy trinh

va thiét bi dé tach xang nhiét phan thanh céc chit thom st dung bude chiét, chung ct
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va xu ly hydro.
Bén chit ky thuit ciia sang ché
Vén dé k¥ thuét

Dé giai quyét cac van d& duoc mo ta trong phan tinh trang k¥ thuat cia sang
ché, muc dich cta sang ché 1a dé xuét thiét bi va phuong phap san xuét hydrocacbon
thom ma c6 thé san xuét chon loc styren va, néu can, BTX, benzen, hodc benzen va
xylen, ddng thoi don gian hoa quy trinh va giam nang lugng.

Giai phap k¥ thuét

Theo mot khia canh téng quat, thiét bi san Xuét hydrocacbon thom bao gém:
cot tach C6 c6 ciu tao dé cung cap dong nguyén liéu tho, cung cip dong xa phia trén
vao bd phan hydro hoa xang (khir luu huynh bang hydro) thir nhat, va cung cip dong
x4 phia dudi vao cdt tach C7; cot tach C7 ¢o cAu tao dé cung cap dong xa phia dudi tur
cot tach C6, va cot tach C7 cung cip dong x4 phia trén vao bd phan hydro hoa xang
thtt nhit hodc bd phan phéan tng khir alkyl bang hydro (khu alkyl), va cung cap dong
x4 phia duéi vao cgt tach C8; bo phan hydro hoa xang thtr nhit c6 cAu tao dé cung cip
dong xa phia trén tir cot tich C6 hodc dong xa phia trén tir cot tach C6 va dong x4 phia
trén tir cot tach C7 @ thuc hién phan Gng khtr luu huynh bang hydro; cot tach C8 ¢6
chu tao dé cung cip dong xa phia dudi tir cot tach C7, cdt tach C8 c6 dong xa phia
dudi duoc loai bo ra khéi do, va cung cAp dong x4 phia trén vao cot chung ct chiét
thir hai; cot chung cét chiét thir hai c6 ciu tao dé cung cap dong xa phia trén tir cot
tach C8 va cot chung cat chiét tht hai cung cap dong xa phia trén vao bo phan hydro
hoa xang thtr hai hodc by phén phan ing khu alkyl bang hydro; bd phan phan Gmg khtr
alkyl bang hydro ¢ chu tao dé cung cip dong xa phia trén tlr cot tich C7 hoac dong xa
phia trén tir cot tach C7 va dong xa phia trén tir cot chung cAt chiét thu hai dé thuc
hién phan ung khtr alkyl bang hydro; va by phén hydro hoa xéng thir hai c¢6 cAu tao dé

cung cip dong xa phia trén tlr cot chung cht chiét tha hai dé thuc hién phan tng khir

3
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lwu huynh bing hydro.

Phuong phép san xuét hydrocacbon thom sir dung thiét bi theo sang ché dugc
d& xuét theo diém 2 yéu ciu bao ho. Cac phuong én khac duge boc 16 trong cac diém

phu thudc.
Hiéu qua cia sang ché

Theo thiét bi va phuong phap san xuét hydrocacbon thom theo sang ché, styren
va, néu can, ca BTX, benzen, hodc benzen va xylen ¢o thé duoc san xuét chon loc, va
trong quy trinh ndy, budc phan doan so bd duoc yéu cAu dé san xuit BTX hodc benzen

6 thé duge luge bo dé giam nang lugng nho giam lugng hoi duogce st dung.

Ngoai ra, chi c6 dong hydrocacbon C6- khong bao gébm hydrocacbon C7+
trong dong nguyén li¢u thé dugc cung cap cho bd phan hydro héa xéng thir nhét, nhd
do6 giam luu luong duge cung cép cho bo phan hydro héa xdng thu nhét, gitp giam
lugng hydro duge st dung ¢ bo phén hydro hoa xang thi nhit va ting tudi tho cua

chat xuc tac.

Ngoai ra, cot phan doan so bd va cot tach xylen dugc loai bo ra khoéi quy trinh
san xudt BTX thong thuong dé don gian héa quy trinh nay, va bd phan hydro héa xang
thir hai dwoc lap dit dé cho phép san xudt truc tiép xylen tr dong xa phia trén tir cOt
chung cat chiét thu hai, nho do giai quyét duge vAn d& lién quan dén quy trinh san

xuét xylen thong thuong phire tap va kéo dai.

Ngoai ra, bd phan hydro hoa xang tht hai duoc lép dat, do d6 khong can dén
quy trinh bao gdm budc khir luu huynh bang hydro dbi voi dong xa phia trén tr cOt
chung cét chiét thir hai & bd phan hydro héa xdng thir nhét va tach no lai lan nita.

Mo ta vin tit cac hinh vé
Fig.1 1a luu dd cua thiét bi san xuét hydrocacbon thom theo mot phuong an vi

du cua sang ché.
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Fig.2 1a luu dd cua thiét bi san xuét hydrocacbon thom theo vi du so sanh.
M6 té chi tiét sang ché

Céc thuat ngit va cac tir nglt dugc stir dung trong phan mo ta va céc yéu cAu bao
ho ctia sang ché khong dugc hiéu theo cach gi¢i han 12 mang nghia thong thuong hodc
nghia theo tu didn ma cin duoc hiéu 1a mang nghia va khai niém dap tng cic y tuong
ky thuat cta sang ché, dua trén nguyén tic 1a cac tic gia sang ché co thé xac dinh cic

khai niém thuét nglt mdt cach thich hop dé mo ta sang ché ctia ho theo cach t8t nhét.

Trong ban md ta nay, thuat ngit “dong” ¢ thé chi dong chit luu trong quy trinh,
hodc c6 thé chi chinh chét luu di trong dudng éng. Cu thé, “dong” c6 thé chi ca chinh
chét luu di trong duong éng ndi timg thiét bi va dong chat lru. Ngoai ra, chét luu ¢6

thé chi chit khi hodc chit léng.

Trong ban mo ta nay, thuat nglt “hydrocacbon C#~, trong do “4° 1a s6 nguyén
duong, chi tAt ca cac hydrocacbon c6 # nguyén tir cacbon. Do d6, thudt ngit
“hydrocacbon C8” chi hop chét hydrocacbon c6 8 nguyén tir cacbon. Ngoai ra, thuat
ngit “hydrocacbon C#+” chi tdt ca cac phan tir hydrocacbon c6 # hodc nhiéu hon #
nguyén tir cacbon. Do d6, thuat nglt “hydrocacbon C9+~ chi hdn hop cia cac
hydrocacbon c6 9 hodc nhiéu hon 9 nguyén t& cacbon. Ngoai ra, thudt ngl
“hydrocacbon C#-” chi tht ca cac phéan tir hydrocacbon c6 # hodc it hon # nguyén ti
cacbon. Do d6, thuat ngit “hydrocacbon C7-" chi hdn hgp cua cac hydrocacbon c6 7

hodc it hon 7 nguyén tr cacbon.

Trong ban md ta nay, BTX la tur viét tit ctia benzen, toluen va xylen, va xylen

¢6 thé bao gdm etylen benzen, m-xylen, o-xylen va p-xylen.
Duéi day, sang ché s& duge mo ta chi tiét hon de hiu rd hon vé sang che.

Mot phuong an vi du dé cap dén thiét bi san xuét hydrocacbon thom. Thiét bi

san xuit hydrocacbon thom nay san xuat chon loc styren va, néu can, BTX, benzen,
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hodc benzen va xylen cung luc, dong thoi quy trinh ndy co thé dugc don gian hoa va
niang lugng dung cho quy trinh ¢ thé duge 1am gidm so vdi truong hop sin xXudt

benzen, BTX, va styren theo cach riéng biét thong thuong.

Cu thé, quy trinh san xuét benzen thong thudng dugce thuc hién bang cach chu
yéu bao gdm quy trinh hydro héa xang (GHT), quy trinh phan doan so bd (PF), quy
trinh chung cét chiét (EDP) va quy trinh khir alkyl bang hydro (HDA) bang cach st
dung dong nguyén liéu thd RPG. Trong trudong hop nay, nguyén liéu tho dugc cung cap
cho quy trinh hydro hoa xang (GHT) ma khong tach hydrocacbon C7+ ra khéi dong
nguyén liéu tho, do d6 lam tang luong hydro dugc st dung do tdng luu lugng dugc
cung cip cho quy trinh hydro hoa xang (GHT). Ngoai ra, sau quy trinh hydro hoa xdng
(GHT), hydrocacbon C6 va hydrocacbon C7+ dugc tach, hydrocacbon C7+ lai dugc
khir alkyl bang hydro va sau d6 dugc tron lai & tach benzen, do d6 ting gip doi muc

tiéu thu ndng luong.

Ngoai ra, quy trinh san xuét BTX thong thuong duge thyc hién bang cach chu
yéu bao gdm quy trinh hydro hoa xang (GHT), quy trinh phén doan so bo (PF) va quy
trinh chung cit chiét (EDP). Trong trudng hop nay, tong lugng cua dong nguyén ligu
thd duoc cung cip cho quy trinh hydro héa xang (GHT), do do6 1am ting luong hydro
duogc st dung do tang luu lugng duge cung cip cho quy trinh hydro hoéa xang (GHT).
Ngoai ra, vi quy trinh phan doan so bd (PF) dé tach benzen, toluen va xylen duoc thuc
hién sau quy trinh hydro héa xdng (GHT), nén quy trinh nay phuc tap. Cu thé, trong
truong hop cta xylen, quy trinh nay phuc tap hon vi qué trinh san xult xylen tir
hydrocacbon C8+ con lai sau khi tach hydrocacbon C8+, benzen va toluen da duoc
phan doan so bd 1a mot qua trinh kéo dai.

Ngoai ra, quy trinh chung cAt chiét styren thong thuong la quy trinh san Xudt
styren truc tiép tir RPG thong qua quy trinh chung cit chiét (EDP), va co thé dugc bd

tr{ & phan bat dau ctia quy trinh san xuat benzen hoic BTX. Bugc phan doan so bd dé
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phéan doan RPG thanh hydrocacbon C7-, hydrocacbon C8 va hydrocacbon C9+ duoc
thuc hién trude dé tach hydrocacbon C8 giau styren trude khi cung cip RPG cho quy
trinh chung cét chiét. Tuy nhién, vi hydrocacbon C7- va hydrocacbon C8 da dugc tach
dugc dua vao quy trinh san xuat benzen hoic BTX va trai qua quy trinh hydro hoa
xing, nén chung dugc tron lai. Sau khi thuc hién buéc hydro hoa xdng, hydrocacbon
C7- va hydrocacbon C8 lai dugc tach trong quy trinh san xuét benzen hoic BTX, va
nhu vy, viéc thuc hién budc tach hydrocacbon C7- va hydrocacbon C8 hai lan dan

dén lang phi chi phi va nang luong cta quy trinh.

Thong thuong, RPG duoc sur dung dé san xuét benzen, BTX va styren trong
cac quy trinh riéng biét. Trong truong hop nay, da ¢6 cac vin d& nhu chi phi thiét bi

16n, cac bude quy trinh khong can thiét va tiéu thu néng luong quéa muc nhu néu trén.

Theo mét phuong an vi dy, quy trinh, ma ¢6 thé khong thu duge mdt cach dé
dang vé mat k¥ thudt tir mdi quy trinh san xuat benzen, BTX va styren thong thuong,
va c6 thé san xuét chon loc BTX, benzen, hodc benzen va xylen cling nhu styren, dugc
thiét ké. Trong truong hop nay, quy trinh nay dugc don gian hoa hon nita va san luong
san pham so v6i lugng nguyén liéu thd dugce sir dung 1a tdi da trong khi giam thiéu

nang luong dung cho quy trinh.

Theo mdt phuong an vi du cla sang ché, thiét bi san xuét hydrocacbon thom ¢6
thé duoc mod ta véi vide tham chiéu dén Fig.1. Nhu duge minh hoa trén Fig.1, thiét bi
san xuét hydrocacbon thom bao gdm: cot tach C6 (DeCo6) c6 cAu tao dé cung cap dong
nguyén li¢u tho, va cot tich C6 (DeCo) cung chp dong xa phia trén vao by phan hydro
héa xang tht nhat (GHT thi nhit), va cung cép dong xa phia dudi vao cot tach C7
(DeC7); cot tach C7 (DeC7) ¢ ciu tao dé cung cap dong xa phia dudi tir ¢t tach C6
(DeC6), va cdt tach C7 (DeC7) cung cAp dong xé& phia trén vao by phan hydro hoéa
xing thir nhat (GHT thir nhat) hoic bo phan phan g khu alkyl bang hydro (HDA),

va cung cap dong xa phia dudi vao cdt tach C8 (DeC8); bd phén hydro hoa xang thu
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nhit (GHT tht nhat) ¢6 cdu tao dé cung cép dong xa phia trén tir cot tach C6 (DeCo6)
hodc dong xa phia trén tir cft tach C6 (DeC6) va dong xa phia trén tir cot tach C7
(DeC7) dé thyc hién phan @ng kht lru huynh bang hydro; cot tach C8 (DeC8) ¢6 chu
tao dé cung cAp dong xa phia dudi tir cot tach C7 (DeC7), va cot tach C8 (DeCg) loai
bd dong xa phia dudi, va cung cAp dong xa phia trén vao cot chung cét chiét thir hai
(EDC tht hai); cot chung cAt chiét tht hai (EDC thir hai) c6 cAu tao dé cung cip dong
x4 phia trén tir cot tach C8 (DeC8), va cdt chung cit chiét tht hai (EDC thit hai) cung
cép dong xa phia trén vao bd phan hydro hoéa xdng thr hai (GHT tht hai) hodc bd phéan
phan tng khu alkyl bang hydro (HDA); bd phan phan tng khur alkyl bing hydro
(HDA) c6 céu tao dé cung cip dong x4 phia trén tir cot tach C7 (DeC7) hodc dong xa
phia trén tir cot tich C7 (DeC7) va dong xa phia trén tir cOt chung ct chiét tht hai
(EDC thtr hai) dé thuc hién phan ang khir alkyl bang hydro; va bd phan hydro héa
xang th hai (GHT thur hai) co cAu tao dé cung cip dong xa phia trén tir cot chung cét

chiét thir hai (EDC th hai) d& thyc hién phan ing khir lru huynh bang hydro.

Theo mdt phuwong an vi du cia sang ché, cot tach C6 (DeC6) co thé dugc cung
cap dong nguyén li¢u thd va dugc tach thanh dong x4 phia trén bao gdm hydrocacbon
C6- va dong xa phia dudi bao gdm hydrocacbon C7+. O day, dong xa phia trén tlr cot
tach C6 (DeC6) co thé duoc cung cap cho bd phan hydro hoa xéng thir nhét (GHT thir

nhét) va dong xa phia dudi c6 thé duge cung cap cho ¢t tach C7 (DeC7).

Dong nguyén liéu thd ¢ thd bao gdbm xang nhiét phan thd (RPG). Xang nhiét
phan thd ¢o thé 1a san pham phu cta quy trinh san xuét etylen, propylen, va tuong tu,
bang cach st dung naphta trong bo phan tao thanh tram crackinh naphta (NCC). Dong
nguyén liéu thd co thé 1a hdn hgp hydrocacbon C5+, cu thé 1a hdn hgp bao gdm
hydrocacbon C5 dén C10. Vi du, RPG c6 thé bao g@)m mot hodc nhiéu chit dugc chon
tr nhém bao gém iso-pentan, n-pentan, 1,4-pentadien, dimetyl axetylen, 1-penten, 3-

metyl-1-buten, 2-metyl-1-buten, 2-metyl-2-buten, isopren, trans-2-penten, cis-2-penten,
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trans-1,3-pentadien, xyclopentadien, xyclopentan, xyclopenten, n-hexan, xyclohexan,
1,3-xyclohexadien, n-heptan, 2-metylhexan, 3-metylhexan, n-octan, n-nonan, benzen,
toluen, etylbenzen, m-xylen, o-xylen, p-xylen, styren, dixyclopentadien, inden va

indan.

DPé lam cot tach C6 (DeC6), cot tach C6 (DeC6) dugc str dung & budc phan
doan so bd trong quy trinh san xudt benzen hodc quy trinh san xuit BTX thong thuong

6 thé dugce tai st dung.

Theo mét phuong én vi du ctia sang ché, ¢t tach C7 (DeC7) ¢6 thé duoc cung
chp dong x4 phia dudi tir cot tach C6 (DeC6) va duoc tach thanh dong xa phia trén bao
gbm hydrocacbon C7 va dong xa phia duéi bao gdm hydrocacbon C8+. O day, dong
x4 phia trén tir cot tach C7 (DeC7) co thé duoc cung cép cho bd phén hydro hoa xdng
thtt nhat (GHT tht nhat) hodc duge cung cap cho bd phan phan tng khir alkyl bang

hydro (HDA), va dong xa phia dudi ¢6 thé duge cung cap cho cdt tach C8 (DeCB).

Theo mot phuong an vi du cua sang ché, cot tach C6 (DeC6) va cot tach C7
(DeC7) dugc trang bi dé san xuét chon loc styren va, néu can, BTX, benzen, hodc
benzen va xylen tir dong nguyén li¢u thd bao gdm hydrocacbon C5 dén C10. Cu thé,
dong nguyén liéu thd duge dua vao cdt tach C6 (DeC6) va cot tach C7 (DeC7) dé
dwoc tach thanh hydrocacbon C6-, hydrocacbon C7 va hydrocacbon C8+. Cu thé,
dong nguyén liéu tho dugc cung cép cho cot tach C6 (DeC6), hydrocacbon C6- dugc
tach ra tir dong xa phia trén tir cot tdch C6 (DeC6), hydrocacbon C7 dugc tach tir dong
x4 phia trén tir ¢t tach C7, va hydrocacbon C8+ dugc téch ra tir dong xa phia duéi tur
cht tach C7. O day, dong bao gdm hydrocacbon C6- c6 thé 1a dong dung dé san xuat
benzen, dong bao gbdm hydrocacbon C7 c6 thé 1a dong dung dé san xuét benzen hodc
toluen, va dong bao gbém hydrocacbon C8+ c6 thé 1a dong dung dé san xudt styren va

benzen hoic styren va xylen cuing v&i nhau.

Theo mot phuong an vi du cia sang ché, bd phan hydro hoa xang thir nhat
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(GHT tht nhat) c6 thé khir luu huynh bing hydro di vi dong xa phia trén tir ¢t tach
C6 (DeC6) hodc dong xa phia trén tir cdt tach C6 (DeC6) va dong xa phia trén tur cot
tach C7 (DeC7), trong diéu kién c6 mit cua hydro va chét xtc tac duge cung cép theo
cach riéng biét. Chét xtc tac duoc cung cip theo cach riéng biét vao bd phén hydro
héa xang thir nht (GHT tht nhét) c6 thé 1a chét xiic tac cho phép hydro héa chon loc.
Vi du, chét xuc tac ¢ thé bao gém mot hodc nhidu chét xtc tac duoc chon tir nhoém
bao gdm paladi, platin, ddng va niken. Trong mot s6 truomg hop, chat xuc tac co thé
duoc dd trén mot hodc nhiéu nén d& dugce chon tir nhom bao gbm gamma oxit nhom,

cacbon hoat tinh va zeolit.

Theo mot phuong an vi du cta sang ché, benzen hoic benzen va toluen co6 thé
duoc tach ra tir dong xa ra tir bd phan hydro héa xang thu nhét (GHT tha nhat). Cu thé,
dong xa ra tir by phén hydro héa xéng thur nhét (GHT tha nhat) duge cung cAp cho cot
chung cét chiét thir nhét (EDC thtr nhét) va benzen hodc benzen va toluen ¢o thé dugc
tach ra, mot cach tuwong ung, tr dong xa phia duédi tir cot chung cAt chiét tha nhit

(EDC thtr nhét).

B phan hydro hoa xdng tht nhét (GHT th nht) c6 thé bao gdm bé phan (g
hydro hoa xang thir nhat va bé phan tmg hydro héa xdng thir hai. Vi du, dong duogc
cung cip cho bd phén hydro héa xang thir nhét (GHT thtr nhat) c6 thé duge cung cap
vao bé phan tng hydro hoa xdng thir nhét, dong x4 ra tir bé phan tmg hydro hoa xdng
thir nhét c6 thé dugc cung cip vao bé phan tmg hydro hoa xang thtr hai, dong xa ra tur
bé phan Gng hydro hoa xang thir hai ¢6 thé duoc cung cip cho cdt chung cét chiét thir
nhét (EDC thu nhat), va benzen hodc benzen va toluen ¢6 thé dugc tach ra tir dong xa
phia dudi tir cdt chung cAt chiét thir nhat (EDC thir nhat). O day, dong xa ra tir bé phan
mg hydro héa xang thit hai c6 thé duogc cho di qua bd cét phan nhe va sau d6 duoc

cung cap cho cdt chung cét chiét thtr nhat (EDC thu nhét).

Nigoai ra, bd phan hydro hoa xang tht nhét (GHT thi nhét) c6 thé con bao gom
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thiét bi theo yéu cau riéng biét ngoai bé phan mg hydro héa xang thir nhét va bé phan
tmg hydro héa xang thu hai. Vi du, b phén hydro hoa xang thu nhét (GHT thtr nhét)
¢6 thé con bao gém cot tach C5 va cot tach C5 nay co thé duoc dat gitra bé phan Gmg
hydro héa xing thi nhit va bé phan tng hydro hoa xang thtr hai. Do d6, dong xa phia
trén tr cOt tach C6 (DeC6) va cdt tach C7 (DeC7) dugc dua vao bd phén hydro hoa
xing thir nhat (GHT thir nhét), trong khi cac tap chat nhu khi nhién liéu (F/G) va

hydrocacbon C5 ¢6 thé duoc loai bd.

Nhiét dd van hanh cua bé phan tmg hydro hoa xdng thir nhat c6 thé nam trong
khodng tir 50°C dén 200°C, tir 60°C dén 170°C, hodc tir 60°C dén 140°C. Bé phan
g hydro hoa xang tht nhét dugc van hanh & nhiét do nam trong cac khoang néu trén,
nho dé thuc hién phan ing hydro hoa & pha 16ng. Cu thé, trong bé phan tmg hydro hoa
xang thtr nhét, phan Gng hydro héa dé loai bo olefin co thé dugc thuc hién & pha 1ong
& nhiét do thap. Vi du, olefin c6 thé 12 hydrocacbon c6 lién két doi, va c6 thé bao gdm
styren va diolefin. Lién két doi c6 thé bi phd vo boi phan tmg hydro hoa trong bé phan

g hydro hoa xéng thtr nhét dé chuyén héa olefin thanh hydrocacbon no.

Nhiét d6 van hanh cua bé phan ting hydro hoa xang thr hai c6 thé nam trong
khoang tir 250°C dén 400°C, tir 280°C dén 360°C, hodc tir 280°C dén 320°C. Bé phan
g hydro héa xdng thtr hai dugc vén hanh & nhiét d6 nim trong cac khoang néu trén,
nhé d6 thue hién phan tmg hydro héa & pha khi. Cy thé, trong bé phan tmg hydro héa
xdng thtr hai, olefin con du chua duge loai bo trong bé phan mg hydro hoa xang thi
nhit duogc loai bo, va phan Gmg hydro hoa co thé duoc thuc hién & pha khi dé loai bd
luu huynh. Do d6, dong xa ra tu bé phan ng hydro hoa xang thtr hai ma olefin va luu
huynh da dugc loai bo ra khoi d6 c6 thé dugce cho di qua bo cit phan nhe ma khong
cin thém budc phan doan so bd va sau do tong luong dugc cung cép cho cot chung cht

chiét thtr nhat (EDC thir nhat).

Nhu vay, theo sang ché, tdng luong clia dong nguyén ligu tho khong dugc cung
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cip cho bd phan hydro héa xang thir nhét (GHT thir nhét), khong gidng nhu trong tinh
trang k§ thuat thong thuong, va hydrocacbon C6- hodc hydrocacbon C7- trong dong
nguyén liéu thd dugc cung cip cho bd phan hydro hoa xdng thir nhét (GHT tht nhét),
nho do lam giam luu luong dugce cung cAp cho bd phan hydro héa xang thu nhét (GHT
tha nhat) va ciing khong can dén cic budc tach bd sung, gitp giam nang lugng va chi
phi tién ich.

Theo mot phwong an vi du cta sang ché, dong nguyén liéu thd bao gdm
hydrocacbon C5 va hydrocacbon C6 ¢ thé duoc cung cap theo cach riéng biét vao bo
phan hydro héa xang thi nhét (GHT thir nhit). O day, dong nguyén liéu tho dugc cung
cép cho bd phén hydro hoa xdng thu nhéat (GHT tht nhét) co thé khong bao gdm
styren. Vi dy, dong nguyén li¢u thd bao gdm hydrocacbon C5 va C6 dugc cung cap
theo cach riéng biét vao bd phan hydro héa xdng (GHT thu nht) c6 thé bao gdm mot
hodc nhidu hop chit dugc chon tir nhom bao gdm xyclopentadien, pentadien, isopren,
xyclopenten, 1-penten, 3-metyl-1-buten, xyclopentan, 2-metyl-buten, pentan thudng,
benzen va hydrocacbbn C6 khong thom, dudi dang dong xa phia dudi cta cot tach C4
(khong dugc thé hién) trong quy trinh NCC. Thong thuong, dong xa phia duéi tir ¢t
tach C4 duge tron voi RPG néu trén va dugc sir dung lam dong nguyén liéu tho clua
quy trinh san xuét benzen, quy trinh san xuit BTX va quy trinh san xuét styren. Tuy
nhién, dong xa phia dudi tir cot tach C4 bao gdm benzen nhung khong bao gdm styren,
va do do, khi dugc cung cép cho cot tach C6 (DeC6), thi cac budc bé) sung khong can
thiét nhu tach va tron co thé duoc thuc hién. Do dd, theo sdng ché, dong x4 phia dudi
tu cot tach C4 (khong dugc thé hién) duoc cung cép theo céach riéng biét vao bo phén
hydro héa xang tht nhéat (GHT tht nhét) dé lam gidm luu luong duge cung cip cho
cot tach C6 (DeC6) va khong phai trai qua bude quy trinh khong cAn thiét dé lam giam

nang luong.

Ham luong olefin trong dong nguyén liéu tho duge cung cap theo cach riéng
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biét vao bd phan hydro héa xang thtr nhét (GHT thir nhat) ¢6 thé 1a 40% khéi luong
hodc 16n hon, tir 40% khdi lugng dén 70% khéi lugng, hodc tir 40% khdi lugng dén

60% khdi lugng.

Theo mdt phuong an vi du cua sang ché, cot chung cAt chiét thir nhat (EDC thtr
nhit) c6 thé cling dugc bao gdm. Dong xa ra tir bd phan hydro héa xéng thu nhét
(GHT thu nhat) c¢6 thé dugc cung cAp cho cot chung cét chiét tht nhit (EDC thir nhat),
va hydrocacbon khong thom co thé duoc tach ra tir phan phia trén, va benzen hodc
benzen va toluen c6 thé dugc tach ra tir dong xa phia dudi cta cdt chung cét chiét tha

nhat (EDC thir nhét).

O cot chung cAt chiét thir nhét (EDC thu nhét), benzen hodc benzen va toluen,
12 hydrocacbon thom trong dong dugc cung cip bang cach s dung dung mdi chiét, co
thé duoc chiét va tach theo cach chon loc dudi dang phén phia duéi. Vi du, dung mdi
chiét ¢6 thé bao g61n mot hodc nhiéu dung moi dugc chon tir nhoém bao gém sulfolan,
alkyl-sulfolan, N-formyl morpholin, N-metyl pyrolidon, tetraetylen glycol, trietylen
glycol va dietylen glycol. Ngoai ra, dung moi chiét c6 thé con bao gdm nude lam dong

dung moi.

B0 phan theo yéu cau riéng biét ¢o thé cling dugc bao gém & phia sau cua cot
chung cét chiét thir nhét (EDC thir nhat). Vi du, dong xa phia dudi tir cot chung cét
chiét tht nhét (EDC the nhét) co thé bao gdm dung mdi chiét cung véi céc
hydrocacbon thom lam chét chiét. Do d6, dong x4 phia duéi tir cot chung cht chiét thu
nhét (EDC thtr nhét) duge dua vao cdt thu hdi dung méi riéng biét dé duoc tach thanh

dung moi chiét va hydrocacbon thom.

Theo phuong an vi du nay cta sang ché, mot hoic nhiéu cot tach benzen (BZ)
c6 thé cling duge bao gdm. Cu thé, dong xa phia dudi tir cot chung cht chiét thir nhat
(EDC th@ nhét) hodc dong xa phia dudi tir cot chung cét chiét thit nhat (EDC thir nhat)

va dong xa ra tir by phan phan tng khir alkyl (HDA) ¢o thé dugc dua vao mot hoac
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nhidu cdt tach benzen (BZ), nhd d6 tich benzen ra tir dong xa phia dudi cia cot chung
cit chiét thir nhét (EDC thtr nhét) hodc dong xa phia dudi clia cdt chung cét chiét thir

nhét (EDC thtr nhat) va dong xa ra tir by phan phan tmg khir alkyl bang hydro (HDA).

Theo phuong an vi du ndy cua sang ché, cot tach toluen (TOL) c6 thé cling
duoc bao gém. Cu thé, du da duoc dwa vao mot hodc nhiéu c6t tach benzen (BZ), dong
bao g6m hydrocacbon C7+ thom con lai sau khi tach benzen, vi du, dong xa phia dudi
tr cOt tdch benzen (BZ), co thé duoc cung cdp cho cot tach toluen (TOL). O day,
hydrocacbon C7 thom va hydrocacbon C8+ thom ¢6 thé duoc tach & cot tach toluen
(TOL). Vi du, dong xa phia trén tir ¢t tach toluen (TOL) bao gdm hydrocacbon C7
thom c6 thé duge cung cip cho bo phan phan tng khir alkyl (HDA) hodc dugc tach
riéng biét dé san xudt toluen. Ngoai ra, dong xé& phia dudi tir ¢t tach toluen (TOL) bao
g@)m hydrocacbon C8+ thom ¢6 thé duogc tach va duge st dung lam nhién li€u, hodc

duoc loai bo.

Theo mot phuong an vi du cua sang ché, cot tach C8 (DeC8) ¢b thé dugc cung
cip dong xa phia dudi tir cot tich C7 (DeC7) bao gdm hydrocacbon C8+ va dugc tach
thanh dong xa phia trén bao gdm hydrocacbon C8 va dong xa phia dudi bao gdm
hydrocacbon C9+. () day, dong xa phia trén tir cot tich C8 (DeC8) bao gbm
hydrocacbon C8 ¢6 thé duoc cung cdp cho cdt chung cAt chiét tha hai (EDC tha hai)
va trai qua quy trinh chiét, va dong xa phia dudi tir cot tach C8 (DeC8) bao gdm
hydrocacbon C9+ ¢6 thé duoc loai b bang cich xa ra bén ngoai dé loai bd quy trinh
khong can thiét ma trong d6 cac thanh phan khong can thiét trong quy trinh san Xuat
BTX dugc khtr luu huynh bang hydro va dugc loai bé sau khi tach.

Theo mdt phuong an vi du cua sang ché, cot chung cit chiét tht hai (EDC thir
hai) ¢6 thé tach hydrocacbon thom va hydrocacbon vinyl thom ra tir dong xa phia trén
tur cot tdch C8 (DeC8) bang cach st dung dung mdi chiét. Cu thé, & cot chung cét chiét

thtt hai (EDC tht hai), hydrocacbon C8 vinyl thom trong dong xa phia trén tir cOt tach
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C8 (DeC8) co thé duoc chiét theo cach chon loc dé dugc tach dudi dang phan phia
dudi cta cot chung cét chiét thi hai (EDC thir hai), va hydrocacbon C8 thom c6 thé
duoc tach ra tir phan phia trén cla cot chung cét chiét thir hai (EDC tht hai). O day,
dung moi chiét c6 thé bao gém, vi du, mdt hodc nhiéu dung moi duge chon tir nhom
bao gbm, vi du, sulfolan, alkyl-sulfolan, N-formyl morpholin, N-metyl pyrolidon,
tetraetylen glycol, trietylen glycol va dietylen glycol. Ngoai ra, dung moi chiét co thé

con bao gom nude lam dong dung moi.

Ngoai ra, dong xa phia trén tir ¢4t chung cAt chiét tha hai (EDC thu hai) 1a
dong bao gdm hydrocacbon C8 thom giau xylen, va co thé duge cung cdp cho bo phan
phan tmg khir alkyl bang hydro (HDA) va trai qua phan {mg khi alkyl dé san xuét
benzen hodc duge dwa vao b phan hydro hoa xang thi hai (GHT thir hai) dé san XUt

xylen.

B phéan theo yéu cau riéng biét co thé cling dugc bao gdm & phia sau cua cot
chung ct chiét thtt hai (EDC thw hai). Vi dy, dong xa phia dudi tir cot chung cét chiét
thtt hai (EDC thtt hai) ¢6 thé bao gdm dung mdi chiét cing v6i hydrocacbon C8 vinyl
thom lam chét chiét. Do d6, dong xa phia dudi tir cot chung cét chiét tht hai (EDC tha
hai) ¢6 thé duge dua vao cot thu hdi dung moi riéng biét dé duoc tach thanh dung moi
chiét va hydrocacbon C8 vinyl thom, nh& dé tach duge hydrocacbon C8 vinyl thom,

tac la, styren.

Theo mot phuong an vi du cua sang ché, bo phan hydro héa xdng thir hai (GHT
tht hai) c6 thé hydro hoa olefin va luu huynh con lai trong dong xa phia trén tr cot
chung cét chiét thir hai (EDC tht hai) dé loai bo olefin va luu huynh nay, va c6 thé san
xuét truc tiép xylen (MX) tir dong xa phia trén cia cot chung cét chiét thi hai (EDC

thir hai) ma da duge cho di qua bd phan hydro hoa xang thtr hai (GHT tht hai).

Hydro va chat xuc tac duoc cung cap theo cach riéng bi¢t vao bo phan hydro

hoa xdng thit hai (GHT tht hai), va bude hydro hoa xdng @ khir lvu huynh bang
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hydro trong diéu kién c6 mit hydro va chét xuc tac c6 thé duge thuc hién. Chat xuc tac
¢6 thé 1a chét xuc tac cho phép hydro héa chon loc. Vi du, chét xuc tac c6 thé bao gdm
mdt hodc nhiéu chét xuc tac duoc chon tir nhom bao gdm paladi, platin, dong va niken.
Trong mot ) truong hop, chét xtc tac co6 thé dugc d& trén mot hoac nhiéu nén d&

dugce chon tir nhém bao gdm gamma oxit nhém, cacbon hoat tinh va zeolit.

Khong gibng nhu b phan hydro hoa xing thtr nhét (GHT thu nhét), bd phan
hydro hoa xdng thir hai (GHT thir hai) khong bao gdm hai bé phan tmg hydro hoa xing
néu trén va chi bao gdm bé phan tng hydro héa xang thir ba, nho d6 lam giam quy mo
thiét bi va giam thiéu viéc stir dung ning luong. Cu thé, dong xa phia trén tir cot chung
cAt chiét thir hai (EDC thu hai) dugce cung cép vao bé phan (mg hydro hoa xang thir ba
bao gdm hydrocacbon C8 thom giau xylen va hau nhu khong chira olefin nhu diolefin
va styren, nh& d6 luge bo duge phan tmg hydro hoa dé loai bo olefin bing phéan tmg
pha léng ¢ nhiét do thap. Vi dy, ham lugng olefin chira trong dong xa phia trén tir ¢t
chung cét chiét thir hai (EDC thi hai) c6 thé 12 0,1% khdi lwong hodc nhé hon, hodc tir

0,01% khéi lugng dén 0,1% khdi luong.

Cu thé, dong x4 phia trén tir cot chung cAt chiét thtr hai (EDC thu hai) duoc
cung cp truc tiép vao bé phan tng hydro hoa xdng thu ba, va phéan ung hydro hoa co
thé duoc thye hién & nhiét do ndm trong khoang tir 250°C dén 400°C, tir 280°C dén
360°C, hoic tir 280°C dén 320°C trong bé phan ng hydro hda xéng thir ba. Bé phan
g hydro hoa xang thir ba dugc van hanh & nhiét d6 nam trong cac khoang néu trén,
nho d6 thue hién phan Gmg hydro héa & pha khi. Cu thé, trong bé phan ung hydro héa
xdng thir ba, olefin con lai trong dong xa phia trén tir cot chung cAt chiét thir hai (EDC
thtr hai) dugc loai bo, va phan tng hydro hoa ¢o6 thé dugc thuc hién & pha khi dé loai
b6 luu huynh. Do d6, hydrocacbon C8 thom gidu xylen ma olefin va luu huynh da
duoc loai bod ra khoi do dugc xa ra tlr bé phan Gng hydro hoa xang th(r hai, va xylen

(MX) ¢o thé dwogc san xudt ma khong can budc tach bd sung tir dong xa ra tir bé phan
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rng hydro hoa xéang thu ba.

Tuy nhién, ngay ca trong truong hgp quy trinh san xuit benzen thong thudng
hodc quy trinh san xuit BTX va quy trinh chung cAt chiét styren duoc két hop vé mat
Iy thuyét, thi dong bao gdm hydrocacbon C8 thom dugc tach ra tr quy trinh chung cét
chiét styren, tirc 12 dong xa phia trén tir cot chung cat chiét thir hai (EDC thér hai), s
duoc cung cip cho bo phan hydro hoa xang thi nh4t (GHT tht nhat) cing v6i dong xa

phia trén tir ¢ot tach C7 (DeC7).

Khi dong xa phia trén tir cot chung cht chiét thir hai (EDC thit hai) dugc cung
cAp cho bd phan hydro hoa xing thir nhét (GHT thtr nhét) duéi dang nguyén liéu tho
cua quy trinh san xuét benzen hodc BTX cung véi dong xa phia trén cua cot tach C7
(DeC7), thi lugng hydro dugc st dung téng lén va tudi tho cta chét xuc tic giam do
tang luu lugng dugc cung cép cho bo phén hydro hoa xang thu nhit (GHT tht nhét).
Ngoai ra, mic du dong xa phia trén tir ¢ot chung cAt chiét tht hai (EDC tht hai) khong
bao gdm olefin, nhung n6 dugc dua vao ca bé phan tng hydro hoa xang thi nhét va bé
phan tmg hydro hoa xang tht hai cia bd phén hydro héa xang thu nhat (GHT tht nhat),
dan dén viéc st dung ning luong khong can thiét. Ngoai ra, vi dong dugc xa ra tr bd
phén hydro hoa xang tha nhit (GHT tht nhit) bao gdm hydrocacbon C8 thom clng
v6i hydrocacbon C6 thom va hydrocacbon C7 thom, nén cin dén nhidu cot tach dé
tach hydrocacbon C8 thom ¢ phia sau ctia dong xa ra tu bod phan hydro héa xang thir
nhét (GHT thtr nhat), va dong nay lai dugc dua vao bd phén phan tng khir alkyl bang
hydro (HDA) hodc dugc dua vao cot tach xylen (MX) va sau d6 dugc tron v6i dong
bao gdm hydrocacbon C6 thom, diéu nay lam phtc tap quy trinh nay.

Theo mdt phuong an vi du cta sang ché, bo phan phéan tng khir alkyl bang
hydro (HDA) ¢6 thé duge cung cap mot hogc nhiéu dong bt ky trong s6 dong xa phia
{rén tir ¢t tach C7 (DeC7), dong xa phia trén tir cot chung cét chiét thi hai (EDC tha

hai) va dong xé phia trén tlr cdt tach toluen (TOL), va phan tng khir alkyl c6 thé duoc
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thuc hién. Vi duy, trong dong dugc cung cip cho bd phén phan ung khir alkyl bang

hydro (HDA), hydrocacbon C7 va C8 ¢co thé duoc bao gdm.

Phan g khtr alkyl co thé 1a phan ting cong hydro vao hydrocacbon thom bao
gbm nhém alkyl dé giai phong nhém alkyl ra khoi vong benzen. Ngoai ra, vi phan ing
khir luu huynh bang hydro cling v6i phan tng khtr alkyl xay ra ¢ bd phan phan Ung
khir alkyl bang hydro (HDA), nén hydrocacbon khong no ¢6 thé duoc chuyén hoa
thanh hydrocacbon no. Két qué 13, hydrocacbon C6 thom, tic l1a benzen, ¢6 thé duoc

san xuit nho phan tmg khur alkyl.

Phuong phép san xuét hydrocacbon thom theo sang ché dugc van hanh mot

cach chon loc & ché do thi nhit, ché do tht hai hogc ché dd thu ba.

Ché d6 thir nhét, ché do thir hai va ché do thir ba c6 thé duge thuc hién bang
cach didu khién sy van hanh ctia mot sb bd phén trong quy trinh hoac didu khién dong
trong quy trinh. Cu thé, trong khi van hanh & ché do thu nhét, bd phan phan tng khir
alkyl biang hydro (HDA) dugc dung van hanh. O day, duong éng gitra cdt tach C7
(DeC7) va bd phan phan Gng khir alkyl bang hydro (HDA) ¢6 thé dugc dong lai va
dudng éng giita cot tach C7 (DeC7) va bd phan hydro hoa xang thu nhit (GHT tha
nhét) c6 thé dugc mé ra. Viéc dong va mé dudng 6ng c6 thé duoc thuc hién bai b
phan riéng biét nhu van. Do do, trong khi van hanh & ché do tht nhét, dong xa phia
trén tur cdt tach C7 (DeC7) ¢o thé khong duoc cung cAp cho bd phan phan tmg khu
alkyl bang hydro (HDA) ma dugc cung cAp cho bd phén hydro hoa xang thir nhét
(GHT thir nhat).

Ngoai ra, b phan hydro hoa xang thu hai (GHT thir hai) duoc van hanh & ché
d6 tht nhét. G day, dudmg ng gita cot chung cat chiét thi hai (EDC thtr hai) va bo
phan phéan @mg khir alkyl bang hydro (HDA) c6 thé duoc déng lai va duong dng gitra
oot chung cAt chiét thir hai (EDC thr hai) va b phan hydro hoa xang thir hai (GHT

th(t hai) c6 thé duge mé ra. Do dé, trong khi van hanh & ché do thtr nhat, dong x4 phia
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trén tir cot chung cét chiét tht hai (EDC thir hai) co thé khong dugc cung cip cho bd
phan phan tng khtr alkyl bang hydro (HDA) ma co thé duoc cung cip cho bo phan

hydro héa xang tht hai (GHT thir hai).

Trong ché dd van hanh thir nhit, BTX c6 thé dugc san xuét cung véi styren. Cu
thé, benzen va toluen ¢6 thé duoc tach ra tir dong xa ra tir bo phén hydro hoa xang thir
nhit (GHT thir nhét), xylen c6 thé dugc tach ra tir dong xa ra tir b phan hydro hoa
xang thtr hai (GHT tht hai), va styren ¢0 thé duoc tach ra tir dong xa phia dudi tir ¢ot

chung cat chiét thi hai (EDC thi hai).

Cu thé hon, trong khi van hanh ¢ ché do tha nhét, dong xa phia trén tir cot tach
C7 (DeC7) c6 thé dugce cung cip cho bd phan hydro héa xédng thir nhit (GHT tht nhat)
clng v6i dong x4 phia trén tir cot tach C6 (DeCo6), va dong xa cua b phan hydro hoa
xang thu nhat (GHT thtr nhit) bao gébm hydrocacbon C6 thom va hydrocacbon C7
thom. Dong x4 ra tir by phén hydro héa xang thir nhit (GHT tht nhét) duoc cung cp
truc tiép vao cot chung cét chiét thu nhat (EDC thér nhat), cot chung cét chiét thir nhat
(EDC thu nhat) nay tach hydrocacbon khong thom dudi dang phan phia trén va benzen
(BZ) va toluen (TOL) du6i dang dong xa phia duéi bao gdm hydrocacbon C6 thom va
hydrocacbon C7 thom. Ngoai ra, dong xa phia trén tir cot chung c4t chiét thtr hai
(EDC th hai) 1a dong bao gbm hydrocacbon C8 thom va dugc cung cAp cho bd phan
hydro hoa xang tht hai (GHT thu hai), va ¢ bd phan hydro hoa xang thit hai (GHT thir
hai), c6 thé trai qua phan ing khir luu huynh bang hydro dé san xuét xylen (MX).
Ngoai ra, dong xa phia dudi tir ¢t chung cét chiét thtr hai (EDC thir hai) la dong bao
gdm hydrocacbon C8 thom giau styren, va styren (SM) ¢o thé duoc tach sau khi loai
bd dung modi & cot thu hdi dung moi. Nhu vay, khi van hanh & ché do tht nhét, styren

va BTX c6 thé dugc san xuat cung luc.

Ngodi ra, b phan phan tmg khi alkyl bang hydro (HDA) dugc van hanh & ché

d6 th hai. O day, dudng éng gifra cot tach C7 (DeC7) va bo phén phan tmg khu alkyl
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béng hydro (HDA) ¢6 thé duoc mé ra va duong 6ng gitta cdt tach C7 (DeC7) va bd
phén hydro héa xang thir nhét (GHT thir nhét) c6 thé dugc déng lai. Do d6, & ché do
tht hai, dong xa phia trén tir ¢t tach C7 (DeC7) ¢ thé khong dugc cung cip cho bd
phan hydro héa xing thir nhat (GHT thir nhat) ma dugc cung cap cho bd phan phan
ting khir alkyl bang hydro (HDA).

Ngoai ra, ¢ ché d6 th hai, bd phan hydro hoa xdng thu hai (GHT tht hai)
duoc dimg van hanh. O day, dudng éng gitra cdt chung cit chiét thtr hai (EDC thir hai)
va bd phan phan ung khu alkyl bang hydro (HDA) co6 thé duge mé ra va duong éng
gifta cot chung cAt chiét thir hai (EDC tht hai) va bd phén hydro hoa xang thir hai
(GHT thtt hai) c6 thé dugc dong lai. Do d6, & ché do thir hai, dong xa phia trén tir cot
chung cAt chiét thtt hai (EDC thir hai) 6 thé khong duge cung cép cho bd phan hydro
héa xang thtt hai (GHT tht hai) ma dugc cung cip cho bo phan phan tng khtr alkyl

bang hydro (HDA).

Trong ché d6 van hanh thr hai, benzen c6 thé dugc san xudt cling v6i styren.
Cu thé, benzen c6 thé dugc tach ra tir dong xa ra tir by phén hydro héa xang th nhat
(GHT thtr nhét) va dong xa ra tir bd phan phan ng khur alkyl bang hydro (HDA), va
styren cO thé dugc tach ra tir dong xa phia dudi tir ¢t chung cAt chiét thir hai (EDC

thir hai).

Cu thé hon, & ché do thi hai, dong xa phia trén tir ¢dt tach C6 (DeC6) duge
cung cap cho bd phan hydro héa xdng thu nhét (GHT thtr nhét), va dong xa ra tir bd
phan hydro héa xang thit nhét (GHT tht nhat) bao gdm hydrocacbon C6 thom. Dong
x4 ra tir bo phan hydro hoa xang thu nhét (GHT thtr nhit) c6 thé dugc cung cAp truc
tiép vao cot chung cét chiét thtr nhat (EDC thar nhét). Hydrocacbon khong thom c6 thé
dugc tach dudi dang phan phia trén cia cot chung cét chiét ther nhat (EDC thar nhét),
va dong xa phia dudi cia cot chung cAt chiét thu nhat (EDC tha nhit) bao gdm

hydrocacbon C6 thom cd thé duoc cung cép cho cdt tach benzen (BZ) cung voi dong

20



47481

21/42

x4 ra to bd phan phan tng khir alkyl bang hydro (HDA) bao gbdm hydrocacbon C6
thom d? tach benzen. O day, dong xa phia dudi tir cot chung cat chiét thir nhét (EDC
thir nhat) va dong xa ra tir b phan phan Gng khur alkyl bang hydro (HDA) ¢ thé dugc
cung cép cho cdt tach benzen (BZ) dudi dang cac dong riéng r&, hodc co thé dugc
cung cip cho cot tach benzen (BZ) dudi dang dong hon hop. Ngoai ra, dong xa phia
dudi tir cot chung cat chiét thit hai (EDC tht hai) 1a dong bao gdm hydrocacbon C8
thom, tc 13, styren va dung moi chiét, va styren (SM) ¢o thé dugc tach sau khi loai bo
dung moi & cot thu hdi dung moi. Nhu vy, styren va benzen co6 thé duoc san xuét
cung lac & ché do th hai.

Ngoai ra, by phan phan ung khu alkyl bang hydro (HDA) c6 thé duge van
hanh trong ché do van hanh tht ba. O day, dudng ong gitra cot tich C7 (DeC7) va bo
phan phan ung khir alkyl bang hydro (HDA) ¢ thé dugc ma ra va duong éng gitta cot
tach C7 (DeC7) va bd phan hydro hoa xang thir nhét (GHT thi nhét) c6 thé dugce dong
lai. Do do, & ché do thir ba, dong xa phia trén tir cot tach C7 (DeC7) cd thé khong
duoc cung cap cho bé phan hydro hoéa xing thu nhét (GHT tha nhét) ma dugc cung

cip cho b phan phan ung khir alkyl bang hydro (HDA).

Ngoai ra, ¢ ché d6 thu ba, bd phan hydro hoa xéng thir hai (GHT th{ hai) dugc
van hanh. O déy, duong bng gitta cot chung cat chiét thir hai (EDC tha hai) va b phan
phan tng khtr alkyl bang hydro (HDA) c6 thé dugc dong lai va duong éng gifta cot
chung cét chiét thir hai (EDC th hai) va bd phan hydro hoa xang tht hai (GHT tht
hai) c¢6 thé dugc md ra. Do do, & ché dd thu ba, dong xa phia trén tir cdt chung cht
chiét tha hai (EDC tht hai) khong dugc cung cép cho bo phén phan ung khir alkyl
bang hydro (HDA) ma dugc cung cép cho bd phén hydro hoa xéng tha hai (GHT thu

hat).

Trong ché d6 van hanh thr ba, benzen c6 thé dugc san xuat cung vdi styren.

Cu thé, benzen ¢6 thé dugc tach ra tr dong xa ctia by phan hydro héa xing thir nhat
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(GHT tht nhét) va dong xa ciia bd phan phan tmg khi alkyl bang hydro (HDA), xylen
¢6 thé duoc tach ra tir dong xa cuia bd phan hydro hoéa xang thir hai (GHT thir hai), va
styren c¢6 thé dugc tach ra tir dong xa phia dudi cua cot chung cat chiét thir hai (EDC

thtr hati).

Cu thé hon, & ché do thi ba, dong xa phia trén tir ¢t tach C6 (DeC6) duge
cung cip cho bd phan hydro héa xang thir nhat (GHT thir nhat), va dong xa ra tir b
phan hydro héa xang thir nhét (GHT thtt nhét) bao gdm hydrocacbon C6 thom. Dong
x4 ra tir bd phan hydro hoa xdng thi nhét (GHT tht nhit) c6 thé dugc cung cAp truc
tiép vao cot chung cét chiét th@ nhit (EDC tht nhit), va hydrocacbon khong thom c6
thé duoc tach du6i dang phan phia trén & cot chung cat chiét thir nhat (EDC thir nhét),
va dong xa phia dudi bao gdm hydrocacbon C6 thom c6 thé dugc cung cap cho cot
tach benzen (BZ) cing v6i dong xa ra tir bd phan phan tng khu alkyl bang hydro
(HDA) bao gdm hydrocacbon C6 thom d8 tach benzen. O day, dong xa phia dudi tir
cot chung cAt chiét thi nhét (EDC thir nhét) va dong xa ra tir bo phan phan tng khi
alkyl bang hydro (HDA) ¢6 thé dugc cung cap cho cdt tach benzen (BZ) dudi dang cac
dong riéng ré&, hodc ¢ thé duoc cung cap cho cot tach benzen (BZ) dudi dang dong
hdn hop. Ngoai ra, dong xa phia trén tir cot chung cét chiét thr hai (EDC th hai) 1a
dong bao gdm hydrocacbon C8 thom va dugc cung cép cho bo phan hydro héa xéng
thit hai (GHT thir hai), va ¢6 thé trai qua phan tng khr luu huynh bang hydro & bd
phén hydro héa xang tht hai (GHT thir hai) dé san xuit xylen (MX). Ngoai ra, dong
x4 phia duéi tir cot chung cat chiét thir hai (EDC thir hai) 1a dong bao gdm
hydrocacbon C8 thom, tic la, styren va dung moi chiét, va styren (SM) ¢6 thé duoc
tach sau khi loai bé dung mdi & cot thu hdi dung moi. Nhu vay, & ché do tht ba,

benzen va xylen c6 the duge san xuat cung luc voi styren.

Theo mot phuong an vi du cla sang ché, trong thiét bi san xuét hydrocacbon

thom, néu can, cac bd phan nhu cft chung cat (khong dugc thé hién), bd ngung tu
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(khong dugce thé hién), bd dun lai (khong dugc thé hién), van (khong duge thé hién),
bom (khong dugc thé hién), bo tach (khong duogc thé hién) va bd tron (khong dugce thé

hién) ¢6 thé duge lap dat thém.

Trén day, thiét bi san Xudt hydrocacbon thom theo sang ché da dugc mo ta va
minh hoa trén céac hinh v€&, nhung phin mo ti va minh hoa trén cac hinh v& chi la phan

mo ta va minh hoa v& céc thanh phan bt 181, va nham muc dich hidu 1 sang ché.
Duéi day, sang ché s& duoc mo ta chi tiét hon bang cac vi dy.

Vi du thwe hién sang ché

Vidul

Quy trinh cua ché do thu nhat (dudng nét lién ddm) dugc minh hoa trén Fig.1

duoc md phéng ¢ thiét bi md phong Aspen Plus c¢6 ban tir Aspen Technology Inc..

Cu thé, dong nguyén liéu tho bao gdm hydrocacbon C5 dén C10 dugc cung
cép cho cot tach C6 (DeC6) va dong nguyén licu thd bao gdm hydrocacbon C5 va C6
nhung khong co styren dugc cung cip cho bo phan hydro hoa xang thir nhét (GHT thtr

nhét).

Dong xa phia trén tir ¢t tach C6 (DeC6) bao gdm hydrocacbon C6- dugc cung
chp cho bo phan hydro hoa xang thir nhat (GHT thu nhét), va dong x4 phia dudi bao
gdm hydrocacbon C7+ dugc cung cap cho cot tach C7 (DeC7). Ngoai ra, ¢ cot tach C7
(DeC7), dong xa phia trén bao gdm hydrocacbon C7 dugc cung cAp cho bo phan hydro
héa xang thu nhét (GHT thtr nhét), va dong xa phia dudi bao gbdm hydrocacbon C8+
duoc cung cip cho cdt tach C8 (DeC8).

Dong x4 phia trén tir cot tach C6 (DeCo6) bao gdm hydrocacbon C6- va dong xa
phia trén tir cot tach C7 (DeC7) bao gbm hydrocacbon C7 dugc cung cap cho b phéan
hydro hoa xdng thir nhat (GHT thwr nhét), va tong lugng cua dong xa ra tir bo phén

hydro hoéa xdng thu nhat (GHT tha nhit) bao gom hydrocacbon C6 thom va
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hydrocacbon C7 thom dugc cung cip cho cot chung cét chiét tha nhat (EDC thw nhét).

Dong xa phia dudi tir cdt chung cét chiét th nhét (EDC thit nhét) bao gom
hydrocacbon C6 va C7 thom, nhung la dong ma hydrocacbon khong thom da duoc
loai bo ra khoi d6, va dugce cung cép cho cdt tach benzen (BZ), va benzen dugc tach ra
tir phan phia trén cua cdt tach benzen (BZ) va dong xa phia dudi duoc cung cép cho
cOt tach toluen (TOL). O cot tach toluen (TOL), toluen dugc tach ra tir phan phia trén
va chét nang bao gdm hydrocacbon C8+ dugc tach ra tir phan phia duéi va duoc loai
bo.

Dong xa phia dudi tir cot taich C7 (DeC7) bao gdm hydrocacbon C8+ dugc
cung cAp cho cot tach C8 (DeC8), & cot tach C8 (DeC8), dong xa phia dudi bao gdm
hydrocacbon C9+ dugc x4 ra bén ngoai va dugc loai bo, va dong xa phia trén tir cot
tach C8 (DeC8) bao gbém hydrocacbon C8 dugc cung cip cho cdt chung cit chiét thu

hai (EDC tht hai).

Dong xa phia dudi tir cot chung cAt chiét tht hai (EDC thir hai) bao gbm styren
va duoc cung cip cho cot thu hdi dung moi dé loai bd dung mdi va sau d6 styren dugc

tach.

Ngoai ra, dong xa phia trén tir cot chung cat chiét tha hai (EDC thir hai) 1a
dong giau xylen va dugc cung cép cho bd phéan hydro hoa xang tht hai (GHT thir hai),
va xylen dugc san xudt tir dong xa ra tir bd phan hydro hoa xang thit hai (GHT thir hai).

Luu luong (tdn/gid) clia dong trong tién trinh dong chay dugc md phong duge
thé hién trong bang 1. Ngoai ra, tbng lwong hoi dugc sir dung trong quy trinh duoc do
du6i dang tong luong nang luong duogc st dung trong quy trinh, va dugc thé hién
trong bang 2, 1am tiéu chi (100,0) cho tdng lwong hoi duoc st dung trong cac vi du

con lai va céc vi du so sanh.

Vidu 2
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Quy trinh cua ché do tht hai (duong nét dit manh) duoc minh hoa trén Fig.1
duoc md phong biang cach st dung thiét bi moé phéng Aspen Plus c¢6 ban tir Aspen

Technology Inc..

Cu thé, dong nguyén liéu tho bao gdm hydrocacbon C3 dén C10 dugc cung
cép cho cot tach C6 (DeC6) va dong nguyén ligu thd bao gdm hydrocacbon C5 va C6
nhung khong co styren dugc cung cap cho bo phan hydro héa xdng thir nhét (GHT tht
nhét).

Dong xa phia trén tir cot tich C6 (DeC6) bao gdm hydrocacbon C6- duge cung
cap cho bd phan hydro héa xéng thu nhét (GHT tht nhét), va dong xa phia dudi bao
gdm hydrocacbon C7+ dugc cung cép cho cot tach C7 (DeC7). Ngoai ra, ¢ cOt tach C7
(DeC7), dong xa phia trén bao gbm hydrocacbon C7 dugc cung cap cho bo phan phan
tng khtr alkyl bang hydro (HDA), va dong xa phia dudi bao gdm hydrocacbon C8+

duoc cung cip cho cot tach C8 (DeCB).

Dong x4 phia trén tir ¢t tach C6 (DeC6) bao gdm hydrocacbon C6- dugc cung
cip cho bd phan hydro héa xang thi nhét (GHT tha nhét), va tong lugng cua dong xa
ra tir bo phan hydro héa xdng thu nhit (GHT tht nhat) bao gdm hydrocacbon C6 thom

duoc cung cép cho cot chung cét chiét the nhat (EDC thar nhét).

Dong xa phia dudi tir cot chung cét chiét tht nhat (EDC thi nhit) bao gém
hydrocacbon C6 thom, nhung la dong ma hydrocacbon khong thom da dugc loai bo ra
khoi d6, va duge cung cip cho cdt tach benzen (BZ) cing v6i dong xa ra tir bd phén
phan Gng khtr alkyl bang hydro (HDA), va benzen dugc tach ra tir phan phia trén cua
cot tach benzen (BZ) va dong xa phia dudi dugc cung cip cho cot tach toluen (TOL).
O cdt tach toluen (TOL), hydrocacbon C7 thom duoc tach ra tr phf?m phia trén va dugc
cung cip cho bd phan phan tng khu alkyl bang hydro (HDA), va chét ning bao gdm

hydrocacbon C8+ dugc tach tur phan phia dudi va dugce loai bo.
Dong xa phia dudi tir cot tach C7 (DeC7) bao gém hydrocacbon C&+ dugc
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cung cip cho cot tach C8 (DeC8), & cot tach C8 (DeCg), dong xa phia dudi bao gom
hydrocacbon C9+ duoc xa ra bén ngoai va dugc loai bd, va dong x4 phia trén tu cOt
tach C8 (DeC8) bao gdm hydrocacbon C8 dugc cung cAp cho cdt chung ct chiét thu

hai (EDC thtr hai).

Dong xa phia dudi tir cot chung cAt chiét thir hai (EDC thtr hai) bao gdm styren
va dugc cung cap cho cdt thu hdi dung moi dé loai bo dung mdi va sau do styren duoc

tach.

Ngoai ra, dong xa phia trén tir ¢4t chung cAt chiét thr hai (EDC tht hai) bao
gdm hydrocacbon C8 thom va dugc cung cép cho bd phan phan Gmg khir alkyl bang
hydro (HDA), va benzen dugc san xuét tr dong x4 ra tir bd phan phan tng khir alkyl

bang hydro (HDA).

Luu lwong (tin/gid) cia dong trong tién trinh dong chay dugc mo phong duge
thé hién trong bang 1. Ngoai ra, tong lwong hoi dugc st dung trong quy trinh dugc do
duéi dang tong lugng nang lugng duge st dung trong quy trinh so véi lugng hoi duoc
str dung trong vi du 1, va dugc thé hién trong bang 2.

Vidu3

Quy trinh ciia ché do thtr ba (dudng nét dut dam) dugc minh hoa trén Fig.1
dugc mo phong bang cach st dung thiét bi md phong Aspen Plus c6 ban tir Aspen
Technology Inc..

Cu thé, dong nguyén liéu tho bao gdm hydrocacbon C5 dén C10 dugc cung
cap cho cdt tach C6 (DeC6) va dong nguyén li¢u tho bao gdm hydrocacbon C5 va C6
nhung khong c6 styren dugc cung cép cho bo phén hydro héa xang th nhit (GHT tht
nhét).

Dong xa phia trén tir cot tach C6 (DeC6) bao gbm hydrocacbon C6- dugc cung

cip cho bd phan hydro hoa xang thir nhit (GHT thir nhat), va dong xa phia dudi bao
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gdm hydrocacbon C7+ dugc cung cap cho cot tach C7 (DeC7). Ngoai ra, & cdt tach C7
(DeC7), dong x4 phia trén bao gdm hydrocacbon C7 dugc cung cap cho bo phan phan
ung khur alkyl bing hydro (HDA), va dong xa phia dudi bao gbém hydrocacbon C8+

dugc cung cp cho cot tach C8 (DeCB).

Dong x4 phia trén tir cft tach C6 (DeC6) bao gdm hydrocacbon C6- dugc cung
cap cho bd phan hydro hoa xang thir nhét (GHT tht nhét), va téng luong ctia dong xa
ra tr bd phan hydro hoa xdng thi nhét (GHT thir nhét) bao gdm hydrocacbon C6 thom

dugc cung cép cho cdt chung cét chiét thtt nhat (EDC thir nhat).

Dong xa phia dudi tir cot chung cAt chiét tha nhat (EDC thir nhét) bao gbm
hydrocacbon C6 thom, nhung la dong ma hydrocacbon khong thom da dugc loai bo ra
khoi do6, va duoc cung cdp cho cot tach benzen (BZ) ciing v6i dong xa ra tur bd phan
phan tng khtr alkyl bang hydro (HDA), va benzen dugc tach ra tur phan phia trén clia
cdt tach benzen (BZ) va dong xa phia dudi dugce cung c¢ip cho cdt tach toluen (TOL).
O cot tach toluen (TOL), hydrocacbon C7 thom dugce tach ra tur phan phia trén va dugc
cung cap cho bd phan phan tng khir alkyl bang hydro (HDA), va chét ning bao gdm

hydrocacbon C8+ dugc tach tir phan phia duéi va dugc loai bo.

Dong xa phia dudi tir c¢ot tich C7 (DeC7) bao gdém hydrocacbon C8+ dugc
cung cip cho cot tach C8 (DeC8), ¢ cot tach C8 (DeCR), dong xa phia dudi bao gbm
hydrocacbon C9+ dugc xa ra bén ngoai va dugc loai bo, va dong xa phia trén tir cot
tach C8 (DeC8) bao gdm hydrocacbon C8 dugc cung cap cho cot chung cét chiét tht

hai (EDC tht hai).

Dong xa phia dudi tr ¢t chung cAt chiét tht hai (EDC thir hai) bao gbm styren
va duoc cung cip cho cot thu hdi dung moi dé loai bd dung moi va sau do styren dugc
tach.

Ngoai ra, dong xa phia trén tir cft chung cAt chiét thtt hai (EDC thir hai) 1a
dong giau xylen va duogc cuﬁg cép cho bo phan hydro hoa xang thi hai (GHT th{r hai),
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va xylen dugc san xudt tr dong xa ra tlr bd phan hydro héa xang thir hai (GHT thtr hai).

Luu luong (tin/gid) clia dong trong tién trinh dong chay dugc md phéng duge
thé hién trong bang 1. Ngoai ra, tdng luong hoi duge sir dung trong quy trinh dugc do
duéi dang tong lugng nang luong duge st dung trong quy trinh so véi lugng hoi duoc

str dung trong vi du 1, va dugc thé hién trong bang 2.
Vi du so sanh
Vi du so sanh 1

Quy trinh cua ché o thir nhét (duong nét lién dam) duoc minh hoa trén Fig.2
dugc md phéng bang cach st dung thiét bi mdé phéng Aspen Plus c6 ban tir Aspen

Technology Inc..

Cu thé, dong nguyén liéu thd bao gbém hydrocacbon C5 dén C10 dugc cung
cAp cho cot tach C7 (DeC7) va dong nguyén lidu tho bao gdm hydrocacbon C5 va C6
nhung khong c6 styren dugc cung cép cho bd phan hydro héa xéng thi nhét (GHT tht

nhét).

Dong x4 phia trén tir ¢dt tich C7 (DeC7) bao gdm hydrocacbon C7- dugc cung
cép cho bd phén hydro hoa xang thir nhét (GHT tha nhét), va dong xa phia dudi tr cot

tach C7 (DeC7) bao gdm hydrocacbon C8+ dugc cung cép cho cdt tach C8 (DeC8).

O cot tach C8 (DeC8), dong xa phia trén ma hydrocacbon C9+ da dugc loai bo
ra khoi d6 dwoc cung cp cho cdt chung cat chiét thi hai (EDC thi hai). O cot chung
cAt chiét tha hai (EDC th@ hai), dong bao gom hydrocacbon C8 vinyl thom duogc tach
tir dong xa phia dudi va duge cung cip cho cdt thu hoi dung mdi, va & cot thu hoi
dung mdi, styren ma dung méi di dugc loai bd ra khoi do duoc tach. Ngoai ra, dong
x4 phia trén tr cOt chung cAt chiét tht hai (EDC tht hai) la dong bao gb6m
hydrocacbon C8 thom va dugc cung cAp cho bd phén hydro hoa xang thr nhat (GHT

tha nhét) cing v6i dong xa phia trén tir cot tach C7 (DeC7).
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Dong x& ra tir by phan hydro héa xing thir nhit (GHT thir nhat) bao gém
hydrocacbon C6 dén C8 thom va dugc cung cp cho cdt tich C6 (DeCo). O cot tach
C6 (DeC6), dong nay duge tach thanh dong xa phia trén bao gdbm hydrocacbon C6
thom va dong xa phia dudi bao gdm hydrocacbon C7 va C8 thom, va dong xa phia
trén dugc cung cp cho cdt chung cét chiét thu nhat (EDC thir nhét) va dong xa phia

duéi duge cung cép cho cdt tach xylen (MX).

Dong xa phia duéi tir cot chung cAt chiét thir nhat (EDC thir nhit) duoc dua
vao coOt tich benzen (BZ) va cdt tach toluen (TOL) dé tach benzen va toluen, va dong

con lai duoc cung cap cho cdt tach xylen (MX).

O cot tach xylen (MX), dong xa phia trén bao gdm hydrocacbon C7 thom dugc
cung cip cho cot chung cét chiét thu nhat (EDC thir nhét) cling v6i dong xa phia trén

tr cOt tach C6 (DeC6), va xylen duoc san xuét tir dong xa phia dudi.

Luu luong (tAn/gid) clia dong trong tién trinh dong chay duoc mo phong duge
thé hién trong bang 1. Ngoai ra, tbng luong hoi duge str dung trong quy trinh duge do
dudi dang tong luong nang luong duge st dung trong quy trinh so véi lugng hot duoc

st dung trong vi du 1, va dugc thé hién trong bang 2.
Vi du so sanh 2

Quy trinh cua ché do tha hai (duong nét dit manh) duoc minh hoa trén Fig.2
dugc mo phong bang cach st dung Aspen Plus.

Cu thé, dong nguyén liéu tho bao gdm hydrocacbon C5 dén C10 duoc cung
cp cho cot tach C7 (DeC7) va dong nguyén li¢u tho bao gdm hydrocacbon C5 va C6
nhung khong c6 styren dugc cung cip cho bo phan hydro hoa xang thtr nhat (GHT thtr

nhat).

Dong xa phia trén tir cft tach C7 (DeC7) bao gbm hydrocacbon C7- dugc cung

chp cho bd phan hydro hoa xang thir nhat (GHT thu nhét), va dong x4 phia dudi tir cot
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tach C7 (DeC7) bao gébm hydrocacbon C8+ dugc cung cAp cho cot tach C8 (DeC3).

O cot tach C8 (DeC8), dong xa phia trén ma hydrocacbon C9+ da dugc loai bo
ra khoi do dugc cung cdp cho cdt chung cét chiét tht hai (EDC thir hai). O cot chung
cAt chiét tht hai (EDC thir hai), dong bao gdm hydrocacbon C8 vinyl thom dugc tich
tr dong xa phia dudi va dugc cung cAp cho cdt thu hdi dung moi, va & cot thu hoi
dung moéi, styren ma dung mdi da duoc loai bo ra khéi do duge tach. Ngoai ra, dong
x4 phia trén tir cot chung cit chiét thir hai (EDC thi hai) 1a dong bao gdm
hydrocacbon C8 thom va duoc cung cip cho bo phan hydro hoa xang thw nhét (GHT

thtr nhét) cing voi dong xa phia trén tir cot tach C7 (DeC7).

Dong xa ra tir bo phan hydro héa xing thr nhat (GHT thtr nhit) bao gom
hydrocacbon C6 dén C8 thom va dugc cung cép cho cot tich C6 (DeC6). O cot tach
C6 (DeC6), dong nay dugce tach thanh dong xa phia trén bao gdm hydrocacbon C6
thom va dong xa phia dudi bao gdm hydrocacbon C7+ thom, va dong xa phia trén
dugc cung cip cho cot chung ct chiét thir nhat (EDC thir nhat) va dong xa phia dudi

duoc cung cap cho bo phan phan tng khir alkyl bang hydro (HDA).

Dong xa phia dusi tir ¢t chung cit chiét thtr nhét (EDC tht nhat) va dong xa
ra tit bd phan phan ung khu alkyl bang hydro (HDA) dugce dua vao cdt tich benzen
(BZ) dé tach benzen, dong xa phia dudi dugc cung cép cho ¢t tach toluen (TOL). 0
ot tach toluen (TOL), hydrocacbon C7 thom duge tach ra tu phan phia trén va duge
cung cip cho bd phan phan ung khir alkyl bang hydro (HDA), va chét ning bao gdm
hydrocacbon C8+ dugc tach tur phan phia duéi va dugc loai bo.

Luu luong (tAn/gid) clia dong trong tién trinh dong chay dugc mo phong duge
thé hién trong bang 1. Ngoai ra, tbng luong hoi duge st dung trong quy trinh duge do
dudi dang tong luong ndng luong duge st dung trong quy trinh so véi lugng hoi duoc
str dung trong vi du 1, va dugc thé hién trong bang 2.

Vi du so sanh 3
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Quy trinh cua ché do thtr ba (dudong nét dut ddm) dugc minh hoa trén Fig.2
dugc mo phong bing cich st dung thiét bi md phéng Aspen Plus cé ban tir Aspen

Technology Inc..

Cu thé, dong nguyén liéu thd bao gdm hydrocacbon C5 dén C10 dugc cung
cAp cho cot tach C7 (DeC7) va dong nguyén lidu thd bao gdm hydrocacbon C5 va C6
nhung khong co styren dugc cung cip cho bo phan hydro hoa xdng thir nhét (GHT thir
nhét).

Dong x4 phia trén tir ¢t tach C7 (DeC7) bao gdm hydrocacbon C7- dugc cung
cap cho bd phén hydro héa xéng thu nhat (GHT tha nhét), va dong xa phia dudi tir cot

tach C7 (DeC7) bao gdm hydrocacbon C8+ dugc cung cép cho cot tach C8 (DeC8).

O cot tach C8 (DeC8), dong xa phia trén ma hydrocacbon C9+ da dugc loai bd
ra khoi d6 dugc cung cép cho ¢t chung cht chiét thtr hai (EDC th{ hai). O cot chung
cAt chiét thtr hai (EDC tha hai), dong bao gdm hydrocacbon C8 vinyl thom dugc tach
tr dong xa phia duéi va dugc cung cip cho cot thu hdi dung mdi, va ¢ cot thu hoi
dung moi, styren ma dung moi da dugc loai b6 ra khoi d6 duge tach. Ngoai ra, dong
x4 phia trén tur cot chung cht chiét th hai (EDC thu hai) la dong bao gbm
hydrocacbon C8 thom va dugc cung cép cho bd phén hydro hoa xdng thir nhét (GHT

thir nhat) ciing véi dong xa phia trén tir ¢t tach C7 (DeC7).

Dong xa ra tir bo phan hydro héa xang thir nhit (GHT thir nhét) bao gdm
hydrocacbon C6 dén C8 thom va dugc cung cap cho cdt tach C6 (DeC6). O cot tach
C6 (DeC6), dong nay duogc tach thanh dong x4 phia trén bao gdm hydrocacbon C6
thom va dong xa phia dudi bao gdm hydrocacbon C7+ thom, va dong xa phia trén
duoc cung cép cho cdt chung cét chiét thu nhat (EDC thu nhét) va dong xa phia dudi

dugc cung cap cho cot tach xylen (MX).

O cot tach xylen (MX), dong x4 phia trén bao gdm hydrocacbon C7 thom dugc

cung cép cho by phan phan tmg khur alkyl bang hydro (HDA), va xylen duoc san xuat
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Dong xa phia dui tir cot chung cat chiét thir nhat (EDC thir nhat) va dong xa

ra tr bd phan phan ung khtr alkyl bang hydro (HDA) dugc dua vao cot tach benzen

(BZ) dé tach benzen, va dong xa phia dudi dugc cung cap cho cot tach toluen (TOL).

O c¢ot tach toluen (TOL), hydrocacbon C7 thom duoc tach ra tr phﬁn phia trén va dugc

cung cip cho bo phan phan ung khur alkyl bing hydro (HDA), va chét ning bao gdbm

hydrocacbon C8+ duoc tach tir phan phia dudi va dugc loai bé.

Luu lugng (tn/gid) ctia dong trong tién trinh dong chay dugc mo phéng dugc

thé hién trong bang 1. Ngoai ra, tdng lugng hoi duge sir dung trong quy trinh dugc do

du6i dang tong lugng nang luong duge st dung trong quy trinh so véi lugng hoi duoc

str dung trong vi du 1, va dugc thé hién trong bang 2.

Bang 1
Vi du so sanh | Vidu so sanh | Vidu so sanh
Vidul | Vidu2 | Vidu3
1 2 3
S1 20,4 20,4 20,4 20,4 20,4 20,4
S2 156 156 156 156,0 156 156
S11 99,1 74,3 74,3 99,1 743 743
S12 69,6 49,2 49,2 69,6 49,2 49,2
S13 44.6 68,2 61 44.6 68,2 61,0
Khong Khong Khong xac Khong xac
S14 24 24.0
xé4c dinh | xéc dinh dinh dinh
Khong xac Khong xac Khong xac
S20 88,6 88,6 88,6
dinh dinh dinh
Khong xac Khong xac Khong xac
S21 67,4 67,4 67,4
dinh dinh dinh
S22 22,6 Khong Khong 111,2 111,2 111,2
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x4c dinh | xéac dinh
S23 449 449 449 449 449 449
S24 20,4 20,4 20,4 20,4 20,4 20,4
S25 24,5 24,5 24.5 24,5 24,5 24,5
S26 10,4 10,4 10,4 10,4 10,4 10,4
Khong Khong Khong xac Khong xac Khong xac
S27 10
xac dinh | xéc dinh dinh dinh dinh
Khong Khong Khong xac Khong xac Khong xac
S28 10
x4c dinh | xéc dinh dinh dinh dinh
Khong Khong Khong
S29 10,0 10,0 10,0
x4ac dinh | xdc dinh | xac dinh
Khong Khong Khong xac Khong xéc Khong xac
S30 22,6
xac dinh xac dinh dinh dinh dinh
Khong Khong Khong xac Khong xéc Khong xac
S31 10,0
xac dinh xac dinh dinh dinh dinh
Khong Khong Khong xac Khong xac Khong xac
S32 6,9
xac dinh xac dinh dinh dinh dinh
Khong Khong Khong xac Khong xac Khong xac
S33 33,4
xac dinh xac dinh dinh dinh dinh
Khong Khong Khong xac Khong xac Khong xac
S40 22,6
xé4c dinh | xéc dinh dinh dinh dinh
Khong Khong Khong xac Khong xac Khong xac
S41 26,2
xac dinh | xdc dinh dinh dinh dinh
Khong Khong Khong xac Khong xac Khong xac
S42 13,1
xac dinh | xéc dinh dinh dinh dinh
S43 Khong Khong 10,0 Khong xac Khong xéc Khong xac
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x4c dinh | xéc dinh dinh dinh dinh
Khong Khong Khong xéc Khong xac Khong xac
S44 10,0
xac dinh | xéc dinh dinh dinh dinh
Khong Khong Khong
S50 108,3 108.3 108.3
x4c dinh | xdc dinh | xac dinh
Khong Khong Khong Khong xac Khong xac
S51 74,2
xé4c dinh | x4c dinh | x4c dinh dinh dinh
Khong Khong Khong Khong xac Khong xac
S52 34,1
xéac dinh | xdc dinh | x4c dinh dinh dinh
Khong Khong Khong Khong xéac Khong xéac
S53 25,0
xac dinh | xdc dinh | x4c dinh dinh dinh
Khong Khong Khong Khong xac Khong xac
S54 10,0
x4c dinh | xdc dinh | x4c dinh dinh dinh
Khong Khong Khong Khdng xac Khong xéc
S55 1,0
xac dinh | xdc dinh | xac dinh dinh dinh
Khong Khong Khong Khong xac Khong xac
S60 34,1
x4c dinh | xdc dinh | x4c dinh dinh dinh
Khong Khong Khong Khong xac Khong xac
S61 6,9
xéac dinh | xdc dinh | xac dinh dinh dinh
Khong Khong Khong Khong xéc Khong xac
S62 33,4
x4ac dinh | xdc dinh | xdc dinh dinh dinh
Khong Khong Khong Khong xac Khong xac
S70 34,1
x4ac dinh | xdc dinh | xdc dinh dinh dinh
Khoéng Khong Khoéng Khong xac Khong xac
S71 10
x4ac dinh | xdc dinh | xac dinh dinh dinh
S72 Khong Khong Khong Khong xac Khong xac 24,0
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xé4c dinh | x4c dinh | x4c dinh dinh dinh
Khong Khong Khoéng Khong x4c Khong xac
S73 13,1
xac dinh | xdc dinh | xac dinh dinh dinh
Khong Khong Khong Khong xac Khong xac
S74 26,2
xac dinh | xdc dinh | xéac dinh dinh dinh
Bang 2
Viduso Vidu so Viduso
Vidul | Vidu2 | Vidu3
sanh 1 sanh 2 sanh 3
Tong lugng
hoi duge s | 100,0 96,5 102,8 116,9 105,6 122,0
dung

* Téng luong hoi dugce st dung: Ty 1€ cta tdng luong hoi dugc sit dung so véi ti€u chi

(vi du 1: 100,0)

Tham chiéu dén cac bang 1 va 2, thiét bi san xuét hydrocacbon thom theo séng
ché duoc sir dung va van hanh & ché do thi nhat (vi du 1), ché do thu hai (vi du 2)
hodc ché do thir ba (vi du 3), tir d6 khing dinh rdng BTX, benzen, hodc benzen va
xylen ciing nhu styren ¢ thé duge san xuét chon loc. Ngoai ra, két qua so sanh vi du 1
vGi vi du so sanh 1, vi du 2 véi vi du so sanh 2, va vi du 3 vé6i vi du so sanh 3 thé hién
rang, khi hydrocacbon thom dugc san xuét bang phuong phép theo sdng ché, thi san

lwong san pham cudi ¢ mirc bang hodc cao hon.

Ngoai ra, két qua so sanh vi du 1 vé6i vi du so sanh 1, vi du 2 v6i vi du so sanh
2, va vi du 3 véi vi du so sanh 3, ma duoc van hanh & cac ché do khac nhau, thé hién
rang tong luong hoi dugc sir dung dé gia nhiét trong quy trinh néu trong cac vi du la

thap mot cach dang ké.

Cu thé, trong cac vi du 1 dén 3, chi c6 hydrocacbon C6- dugc cung cip cho bd
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phan hydro héa xdng thir nhét (GHT thtr nhét) va hydrocacbon C7 chi dugc cung cap
cho bd phan hydro hoa xang thir nhat (GHT thi nhét) khi toluen dugc san xudt, do dé
giam thiéu dong duge cung cap cho bd phén hydro héa xang thi nhit (GHT thir nhét),
giup giam lugng hydro duogc st dung, tang tudi tho cua chét xuc tac va gidm chi phi
tién ich. Ngoai ra, hydrocacbon C8 thom dugc cung cip cho bo phan hydro hoa xing
thtr hai (GHT thir hai) khi xylen dugc san xuét, va duoc cung cdp cho bo phén phan
ung khir alkyl bang hydro (HDA) khi xylen khong dugc san xuét, nhd do6 loai bo céac
quy trinh khong cAn thiét nhu tach va tron bang cach st dung cot tach C6 (DeC6) va
oot tach xylen (MX) & phia sau ciia by phan hydro hoa xang thir nhat (GHT th nhét)

d8 giam luong hoi duge st dung.

Dé so sanh, trong cac vi du so sanh 1 dén 3, hydrocacbon C7 va hydrocacbon
C8 thom dugc cung cip cho b phan hydro hoéa xang thir nhat (GHT thir nhit) bat ké
dugc van hanh ¢ ché d6 nao, do d6 lam tdng dong dugc cung cép cho bo phén hydro
héa xang th nhét (GHT thtr nhét), va vi vy lam ting luong hydro dugc sir dung va
lam giam tudi tho ctia chét xuc tac, nén tang chi phi tién ich. Ngoai ra, nhén thiy rang
mot hodc nhiéu cot trong s6 ¢cot tach C6 (DeC6) va cot tach xylen (MX) dung dé tach
hydrocacbon C6 dén C8 1a cin thiét & phia sau cua bd phan hydro héa xéng thir nhét
(GHT thu nha‘it), va do do, can dén cac quy trinh khong can thiét nhu tach va tron, nén

lam tang luong hoi dugc st dung.
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YEU CAU BAO HO
1. Thiét bi san xuét hydrocacbon thom, thiét bi nay bao gom:

cdt tach C6 co chu tao dé duoc cung cip dong nguyén liéu thd, cung chp dong
x4 phia trén cho bd phén hydro héa xang th nhAt, va cung cdp dong xa phia dudi cho

cdt tach C7;

cot tach C7 ¢o cAu tao dé dugc cung cip dong xa phia dudi tir cot tich C6,
cung cAp dong xa phia trén cho bd phan hydro héa xang thir nhét hodc bd phan phan

ung khir alkyl bang hydro, va cung cAp dong xa phia dudi cho cot tach C8;

bo phan hydro hoa xdng tht nhit ¢6 chu tao dé dugc cung cip dong x4 phia
trén tir cot tach C6 hodc dong xa phia trén tir ¢t tach C6 va dong xa phia trén tir cot

tach C7 dé thuc hién phan tng khir lvu huynh bang hydro;

cOt tach C8 ¢o cAu tao dé dugc cung cAp dong xé phia dudi tir cot tach C7, loai

bd dong xa phia dudi, va cung cip dong xé phia trén cho ¢t chung ct chiét thu hai;

cot chung cit chiét tht hai c6 cdu tao dé duge cung cip dong x4 phia trén tir
cOt tach C8 va cung cAp dong xa phia trén vao bd phén hydro hoa xang thir hai hodc bo

phan phan @mg khi alkyl bang hydro;

bd phan phan Gmg khir alkyl bang hydro ¢6 cAu tao dé duoc cung cip dong xa
phia trén tir ¢t tach C7 hode dong xa phia trén tr ¢t tach C7 va dong xa phia trén tu
cot chung cAt chiét thir hai dé thuc hign phan Gng khir alkyl; va

bd phan hydro héa xang thir hai co chu tao dé dugc cung cip dong xa phia trén
tir ¢ot chung cét chiét thir hai dé thuc hién phan tng khir luu huynh bang hydro.
2. Phuong phép san xuét hydrocacbon thom st dung thiét bi theo diém 1, trong do
thiét bi nay duoc van hanh & ché do thir nhat, ché do thir hai hodc ché do thtr ba,

trong d6 & ché do tht nhét, bd phan hydro hoa xang thtr hai dugc van hanh va
bo phan phan (g khi alkyl bang hydro khong dugc van hanh,
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trong 46 ¢ ché do thtr hai, bd phan phan ung khir alkyl bing hydro dugc van

hanh va bo phan hydro hoa xang tht hai khong dugc van hanh, va

trong d6 & ché do thir ba, bd phan phan tng khir alkyl bang hydro va bo phan

hydro héa xdng thtr hai duge véan hanh.
3. Phuong phép san xuét hydrocacbon thom theo diém 2, trong d6 & ché do thu nhét:

dudng dng gifta cot tach C7 va bd phan phan tng khir alkyl bang hydro dugc
dong lai va dudng dng giita cot tich C7 va b phan hydro hoa xang thir nhit duge mo

ra, va

dudng Ong gitta cot chung cht chiét thtr hai va bd phan phan ung khir alkyl
bang hydro dugc dong lai va dudng bng gitra cot chung cAt chiét thtr hai va bd phan

hydro hoa xdng thtr hai dugc mé ra.
4. Phuong phép san xuét hydrocacbon thom theo diém 2, trong d6 & ché do tht hai:

duong dng gitta cot tach C7 va b phan phan tng khtr alkyl bang hydro duoc
mé ra va dudng ng gifta cdt tach C7 va bo phéan hydro hoa xing thu nhét dugc dong

lai, va

duong Ong gitta cot chung cht chiét thtr hai va bo phan phan ung khur alkyl
bing hydro dugc md ra va duong dng gitra ¢t chung cAt chiét thir hai va bd phan

hydro héa xdng thtr hai duge dong lai.
5. Phuong phap san xuét hydrocacbon thom theo diém 2, trong d6 & ché do thir ba:

dudng dng gitta cdt tach C7 va bo phan phan ung khir alkyl bang hydro duoc
mé ra va dudng dng gitta cdt tach C7 va bo phén hydro héa xang thu nhét dugc dong

lai, va

duong bng gitta cot chung ct chiét thi hai va bo phén phan img khir alkyl
bang hydro dugc dong lai va duong dng gifta cot chung cAt chiét th hai va bd phan
hydro hoa xdng thit hai duge mo ra.
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6. Phuong phéap san xuét hydrocacbon thom theo diém 2, trong d6 & ché do thir nhét:
benzen va toluen dugc tach ra tir dong xa ctia bd phén hydro héa xéng thir nhét,
xylen dugc tach ra tir dong xa ctia b phan hydro hoa xang thir hai, va
styren duoc tach ra tir dong xa phia duéi cta cot chung ct chiét tha hai.

7. Phuong phap san xuét hydrocacbon thom theo diém 2, trong d6 & ché @6 thit hai:
benzen dugc tach ra tir dong xa cua bd phan hydro hoa xédng tht nhét, va
styren dugc tach ra tir dong xa phia dudi tr ¢t chung cét chiét thir hai.

8. Phuong phap san xuét hydrocacbon thom theo diém 2, trong d6 & ché do thir ba:

benzen dugc tach ra tir dong xa cta bd phén hydro hoa xang thlr nhét va dong

x4 cta bod phan phan ung khur alkyl bang hydro,
xylen dugc tach ra tir dong xa ctia b phan hydro hoa xang thi hai, va
styren dugc tach ra tir dong xa phia dudi cta cot chung cét chiét thir hai.

9. Phuong phép san xuét hydrocacbon thom theo diém 2, trong d6 dong nguyén liéu
tho bao gdm hydrocacbon C5 dén C10.
10. Phuong phap san xuét hydrocacbon thom theo diém 2, trong d6 bd phan hydro hoa
xang th nhit bao gdm bé phan (mg hydro héa xang thir nhat va bé phan tng hydro
hoa xang tht hai, va

trong do nhiét d van hanh cia bé phan Gng hydro hoa xdng thtr nhét nam
trong khodng tir 50°C dén 200°C va nhi¢t do vén hanh cta bé phan tmg hydro hoa
xdng thu hai nam trong khoang tir 250°C dén 350°C.
11. Phuong phép san xuét hydrocacbon thom theo diém 2, trong d6 b phan hydro hoa
xdng thu hai bao gbdm bé phan mg hydro hoa xang thir ba, va

trong d6 nhiét do van hanh cta bé phan mg hydro hoa xdng thir ba nim trong
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khoang tir 250°C dén 350°C.

12. Phuong phéap san xuét hydrocacbon thom theo diém 2, trong d6 bo phan hydro héa
xang tha nhit duoc cung cip dong nguyén liéu thd bao gdm hydrocacbon C5 va C6
theo cach riéng biét, va

dong nguyén liéu tho duoc cung cip cho bd phén hydro hoa xang thir nhét
khong bao gbm styren.
13. Phuong phép san xuét hydrocacbon thom theo diém 2, con bao gdm cdt chung cét
chiét thtr nhit duoc cung cdp dong xa ra tir bd phan hydro hoa xéng thir nhét, trong d6
buéc chung ct chiét duge thue hién & cot chung cat chiét thir nhat.
14. Phuong phép san xuét hydrocacbon thom theo diém 13, trong d6 & ché @6 thw hai
va ché do tht ba, benzen dugc téch ra tir dong xa phia dudi clia cot chung cat chiét thir

nhét va dong xa ra tir bd phan phan ng khtr alkyl bang hydro.
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