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(54) QUY TRINH SAN XUAT XANG CO TRI SO OCTAN CAO TU NGUON
CONDENSAT

(57) Giai phap hitu ich d¢ cap dén quy trinh san xuat xang co tri s§ octan cao tir
ngudn condensat ctia Viét Nam, quy trinh nay bao gom céc budc:

(i) cracking condensat bang chét xdc tdc tai thi€t bi phan dng cracking &
nhiét do6 ndm trong khoang 350 dén 450°C, 4p suét ndm trong khoang tir 2 dén 5
atm (202,65 dén 506,625 Kpa), ty 1¢ thé tich nguyén liéu/khdi lugng xdc tac 1a 2
dén 5 1an/gio d€ tao ra hén hop chita hydro va céc hydrocacbon ¢ s6 nguyén tir
cacbon ndm trong khoang tix 1 dén 8;

(ii) reforming hén hgp khi thu dugc & budc (i) tai thi€t bi phan tng
reforming bang chat xic tdc & diéu kién nhiét d6 ndm trong khoang tir 450 dén
550°C, 4p suat ndm trong khoang tir 2 dén 5 atm (202,65 dén 506,625 Kpa) dé
tao ra hdn hgp cdc san pham c6 tri s6 octan nam trong khoang 85 dén 95;

(iii) ngung tu hén hgp san pham thu dugc & budc (ii) tai diéu kién 4p suat
nam trong khoang tir 2 dén 5 atm (202,65 dén 506,625 Kpa), & di€u kién nhiét
do nidm trong khoang tir 20 dén 30°C dé tao ra phin 16ng 1a xang ¢ tri s6 octan
cao va phan hoi 1a hoén hop ctia cdc hydrocarbon c6 s6 nguyén tir cacbon nam

trong khoang tir 1 dén 4 va hydro.
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Linh vwc ky thuat cda giai phap hiru ich
Giai phap hiru ich d& cap dén quy trinh san xudt xang c6 trj s6 octan cao tir

nguon condensat (condensate) ¢ Viét Nam.

Tinh trang ky thuat cia giai phap hiru ich

Hién nay, ngudn xing chat luong cao trén thé gidi hién nay dugc san xudt chu
yéu tir qua trinh reforming xuc tac phan doan naphta tir cic nha may loc dau, st dung
hé xuc tac ludng chie nang trén co s¢ Pt/AlOs3. Céc san pham tir qua trinh reforming
dung dé tang tri s& octan cho xang gdm cac hop chat mach nhanh, cac hop chét vong
no va thom. Tuy nhién, ngudn nguyén liéu dau vao cta quy trinh nay thuong c6 ham
lugng hop chat vong thom cao, nén xang duge san xuét tir quy trinh nay thuong khong
dat yéu ciu vé ham luong hop chit vong thom tdi da, hodc néu dat yéu ciu nay thi tri
s6 octan lai khong dat gia tri cao nhu mong doi.

Mot phuong phap khéac ciing thuong duoc sir dung dé nang cao tri sé octan cho
xdng 1a phuong phéap isome hoa, nham chuyén hoa cac hydrocarbon no mach thing co
tri s& octan thap thanh cac hydrocarbon no mach nhanh c¢é tri sd octan cao hon. Trong
qué trinh van hanh, qua trinh isome hoa can phai tiéu thu mot lugng hydro nhét dinh.
Do dé, qué trinh nay can phai c6 mot ngudn cung cip hydro. Hon nita ngudn nguyén
liéu cua qua trinh nay ciing kha han ché, chi yéu la cac hydrocacbon cé sé nguyén ti
cacbon nam trong khoang 5 hodc 6.

Phuong phap isome hoa sir dung xic tac khong cin hydro 1a cong nghé méi
dugc phat t'rién & Trung Qudc va phu hop cho cac nha may c6 quy md cong suét nho.
Tri s6 octan c6 thé dat dén gia tri 87-91 véi ty 18 san pham xing khoang 80 % theo
khéi luong. Tuy nhién phuong phap nay lai c6 nhuoc diém la can thay thé xic tac lién
tuc trong thoi gian ngdn, va luong xtc tac str dung cho quy trinh nay cao hon khoang

10 14n so vai cong nghé reforming truyén thong.
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Tai liéu Noureddin Bentahar* et.al.: “Production of clean gasoline from the
condensate”, Egyptian Journal of Petroleum (2013) 22, pp.345-350 bdc 10 quy trinh
san xudt xang co tri sd octan cao tir condensat bing cach sir dung chét xuc tac chira
bentonit (bentonite) duge lam giau bang nhém oxit hodic crom. Tuy nhién, tai liéu nay
khong mo ta mot cach cu thé cac diéu kién dé thuc hién bude cracking bang xuc tac va
reforming bang xuc tic. Ngoai ra, tai liéu nay ciing boc 16 va/hodc mo ta bude ngung
tu dé thu duoc phan 16ng 13 xang ¢6 tri s6 octan cao.

Vi véy, van c6 nhu cdu d6i voi phuong phap san xudt xdng co tri s6 octan cao

va khac phuc dugc cac nhugce diém trén.

Ban chit ky thudt ciia gidi phap hiru ich

Muc dich ctia sang ché 1a dé xuat phuong phap san xuét xang c6 tri sé octan cao
va khic phuc dugc cac nhugce diém néu trén.

Cu thé hon, giai phap hitu ich dé cap dén quy trinh san xuét xdng ¢ tri sd octan
cao tir ngudn condensat ctia Viét Nam, quy trinh nay bao gém céc budc:

(i) cracking condensat bang chat xtc tic tai thiét bi phan tGng cracking & nhiét
do nam trong khoang 350 dén 450 °C, 4p sudt nam trong khoang tir 2 dén 5 atm
(202,65 dén 506,625 Kpa), ty 1¢ thé tich nguyén lidu/xitic tac 1a 2 dén 5 1an/gid dé tao
ra hdn hgp chira hydro va cac hydrocacbon c6 sé nguyén tir cacbon nam trong khoang
tir 1 dén 8:

(ii) reforming hon hop khi thu dugc & bude (i) tai thiét bi phan ung reforming
bang chat xtc tac & diéu kién nhiét do nam trong khoang tir 420 dén 470°C, ap sut
nam trong khoang tir 2 dén 5 atm (202,65 dén 506,625 Kpa) dé tao ra hdn hop cac san
pham ¢6 tri s6 octan nam trong khoang 85 dén 95;

(iii) ngung tu hdn hop san pham thu dugc & bude (ii) tai diéu kién 4p sut nam
trong khoang tir 2 dén 5 atm (202,65 dén 506,625 Kpa), & diéu kién nhiét do ndm trong
khoang tir 20 dén 30°C dé tao ra phan léng 12 xang c6 tri sb octan cao va phan hoi 1a
hdn hop cia cac hydrocarbon ¢6 sd nguyén tir cacbon nam trong khoang tir 1 dén 4 va

hydro.
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MG ta chi tiét giai phap hiru ich

Quy trinh theo giai phap hitu ich s& dugc mo ta chi tiét hon nhu & phan dudi
day.

Nhu dugc dé cap, giai phap hitu ich dé xudt quy trinh san xuét xing co tri sb
octan cao tir ngudn condensat ctia Viét Nam, quy trinh nay bao gdm cac budc sau:

(i) cracking condensat bang chat xuc tac tai thiét bi phan ung cracking & nhiét
do nam trong khoang 350 dén 450 °C. ap sudt nam trong khoang tir 2 dén 5 atm
(202,65 dén 506,625 Kpa), ty 1¢ thé tich nguyén liéu/xtc tac 1a 2 dén 5 lan/gio dé tao
ra hdn hop chira hydro va cdc hydrocacbon c6 sé nguyén tir cacbon nam trong khoang
tir 1 dén 8;

Condensat dugce dung trong cong nghé nay bao gom la cac loai condensat hodc
phan doan naphta c6 tri s6 RON dudi 80.Cac chat xuc tac co thé duoc sir dung cho
budc nay bao gdm xuc tac thuong dugc st dung cho qué trinh cracking condensat.
Duogc uu tién st dung trong budc nay la xtc tac loai zeolit ZSMS co6 ty 1€ mol Si/Al la
100, thuong duoc sir dung rong rdi trong cac qud trinh cracking xuc tac & nha may loc
dau.

Thiét bi phan (mg c6 thé duoc sir dung cho budc nay 1a thiét bi phan ung ting
c¢d dinh, 16p xuc tac can dat duoc nhiét do dé dam bao nhiét do phan Ung tai 16p xuc
tac dat duge nhiét do tir 350 dén 450 °C.

(ii) reforming hdn hop khi thu dugc & bude (i) tai thiét bi phan tmg reforming
bang chat xuc tac & diéu kién nhiét do nam trong khoang tir 450 dén 550°C, ap suit
nam trong khoang tir 2 dén 5 atm (202,65 dén 506,625 Kpa) dé tao ra hdn hop céac san
pham ¢6 tri sb octan nam trong khoang 80 dén 95;

Chat xuc tac c6 thé st dung trong cong doan nay la chit xic tac thong dung
duogc str dung cho cac qua trinh reforming & cac nha may loc dau, vi du nhu chét xuc

tacreforming trén co s platin dugc tam trén nhom oxit.
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Thiét bi phan ung c6 thé dugc str dung cho budc nay bao gdm mot thiét bi phan
tng tang cb dinh, 16p xuc tac can dat dugc nhiét do dé dam bao nhiét do phan Gng tai
16p xuc tac dat dugce nhiét do tur 420 dén 470°C.

(iii) ngung tu hon hop san phém thu dugc ¢ bude (ii) tai diéu kién ap suit ndm
trong khoang tir 2 dén 5 atm (202,65 dén 506,625 Kpa), & diéu kién nhiét do ndm trong
khoang tir 20 dén 30°C d tao ra phan 16ng 14 xang c6 tri s6 octan cao va phan hoi la
hén hop clia cac hydrocarbon c6 s6 nguyén tir cacbon nam trong khoang tir 1 dén 4 va
hydro.

Tri sb octan ctia xdng nén trong phan doan nay dat khoang 80-85 don vi, ty 1¢
thé tich phan léng va hoi tir 60-90% tuy thudc nhiét do phan Gng cracking va
reforming. Phan khi khong ngung & bude (iii) ¢6 thé sir dung lam nhién liéu cung cép

nhi¢t ndi bd cho nha may hodc cho hé théng.

Vi du thyc hién gidi phap hiru ich

Quy trinh theo giai phap hitu ich s& dugc md ta mot cach chi tiét hon thong qua
vi du dudi day. Tuy nhién vi du nay chi véi muc dich minh hoa cho giai phap hitu ich,
khong nham giGi han pham vi ctia giai phap hitu ich.
Vi du 1: San xuét xdng ¢ tri s& octan cao tir ngudn condensat ctia nha may Nam Con
Son
(i) cracking condensat bang xuc tac

Nguyén liéu dugce st dung trong vi du nay la 10L condensat cia nha may Nam

Con Son (NCS) ¢6 cac tinh chat nhu trong bang 1 dudi ddy.

Bang 1: Thanh phan va tinh chat nguyén liéu

STT Tinh chat Pon vi Gia tri
1 Ty trong 0,7278
2 Phéan ti lugng trung binh g/mol 91,7
3 Piém héa hoi Reid psi@]100F 6,04
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Thanh phan % khoi luong
Parafin 22,98
Isoparafin 30,59
) Hop chat thom 12,16
Naphten 32,28
Olefin 2,00
5 Tri s6 octan (RON) 71,9

Can chinh x4dc 1000 g xtc tic cho vao binh phan tmg dang ong dat thing
dimg,cd dinh hai dau 16p xuc tic bang hai 16p bong thily tinh dé tranh xtc tac bj 16i
cudn theo dong khi san pham. Xtc tac sir dung cho phan ung cracking & bude nay la
xuc tac duge néu trong don ding ky sang ché véi quyét dinh sb 53337/QD-SHTT cua
cing ngudi ndp don, ¢d dang hinh tru, thanh phan chinh la Fe-ZSM5. Lo phan ung
cracking la phan Gng dang téng cb dinh, ¢6 hinh tru v6i duong kinh 12,5 cm, dai 60
cm.

Nguyén li¢u dugc gia nhiét 1én nhiét do 300°C dé dam bao dong naphta duoc
hoa hoi toan bd. Thiét bi phan Gng cracking duge dat & nhiét do 450°C trong dong khi
nito véi luu lugng SL/h & dp suat thuong dé lam kho va hoat hoa xic tac trong 2 gid.

Khi nhiét dd 6n dinh, bit dau tién hanh bom nguyén liéu condensat Nam Con
Son c6 tinh chit nhu bang 1 vao hé théng phan tung vai tbe do 2L/h, duy tri dp suat
trong thiét bi phan tmg la 2 atm. Nguyén liéu sau khi dugc bom qua thiét bi nay sé
duoc chuyén sang thiét bi reforming & bude (ii).

(i1) reforming san phém thu dugc & budc (i)

Hon hop san pham thu dugc & budc (i) dugc dwa vao thiét bi phan ung
reforming thudc dang téng cb dinh ¢6 hinh try, duong kinh 1a 12,5 cm, dai 60 cm.

Xie tac reforming st dung trong budce (ii) 1a xtc tac reforming c6 thanh phan
bao gom (tinh theo % khdi luong):

Platin: 0,3;
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Al203:59,7; va

ZSM-5: 40.

Xuc tac dugce st dung cd dang hinh try. Khéi luong xuc tac dugce s dung trong
budce nay 1a 1 kg. Nhiét do trong thiét bi phan tng duogc gitt & 500°C, voi luu lugng
dong nguyén liéu 1a 2L/h, ap suét 1 2 atm. Két thuc phan tng, thu dugc 2L san pham,
bao gom ca phan long va hoi.

(iil) Ngung tu san pham

San pham sau phan tng reforming & bude (ii) s& duoc di qua thiét bi ngung tu
bang nudc , nhiét do san pham dau ra 1a nhiét o phong 30°C, thiét bi ngung tu dang
6ng 16ng 6ng, trong do dong hoi xdng nén 1a san phim cia giai doan ii) di bén trong
6ng, bén ngoai dugc giai nhiét bang nudc tuan hoan. Sau khi qua thiét bi trao ddi nhiét,
dong hoi san pham s& duoc ngung tu vao binh chira san phim, luong hoi khong ngung
dugc din ra ngoai khong khi. Sau 1 gio, thu dwugc 1,1L san pham long. Tinh chit,
thanh phan va tri s6 octan (RON) ctia san phiam long nay dugc thé hién nhu Bang 2
dudi day.

Bdng 2: Két qud thir nghiém céng nghé reforming khéng hydro dong

condensat NCS
STT Tinh chat Pon vi Ban dau San pham
1 Ty trong 0,7278 0,7836
2 Phan ttt lugng trung binh g/mol - 91,7 101,8
3 Diém hoa hoi Reid psi@100F 6,04 4,77
4 Thanh phan % khoi lwong
Parafin ‘ 22,98 5,65
Isoparafin 30.59 21,66
Hop chdt thom 12,16 50,84
Naphten 32,28 4,20
Olefin 2,00 17,66
5 Tri s6 octan (RON) 71,9 94,5
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Hiéu qua c6 g1 cua gidi phap hitu ich

Hiéu qua ctia giai phap hitu ich dic biét hitu ich trong cdc nha may ché bién dau
quy md nhé khoang 100.000 tin condensat/nam do kha nang tang tri s octan (RON)
cua phin doan naphta, condensat. Theo tinh toan, khi 4p dung cong nghé vao nha may
PVC Phu M¥ s& cho hiéu qua kinh té hang nam khoang 64 ty v&i thoi gian hoan vén 1a

6 nam 10 thang v6i cong suét nhu trén.
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Yéu ciu bao hd
1. Quy trinh san xuat xang co tri s6 octan cao tir ngudn condensat, quy trinh nay bao
gdm céc bude sau:

(i) cracking condensat bang cht xuc tac tai thiét bi phan ung cracking & nhiét
do nam trong khoang 350 dén 450 °C, ap sudt nim trong khoang tir 2 dén 5 atm
(202,65 dén 506,625 Kpa), ty 1é thé tich nguyén liéuw/khdi luong xtc tac la 2 dén S
lan/gior dé tao ra hdn hop chia hydro va céc hydrocacbon ¢6 sé nguyén tir cacbon ndm
trong khoang tir 1 dén 8;

(ii) reforming hén hop khi thu dugc & bude (i) tai thiét bi phan ung reforming
béng chat xuc tac & diéu kién nhiét dd nam trong khoang tir 450 dén 550°C, ap sut
nam trong khoang tir 2 dén 5 atm (202,65 dén 506,625 Kpa) dé tao ra hdn hop cac san
pham c6 tri s6 octan nam trong khoang 85 dén 95;

(iii) ngung tu hdn hop san pham thu duge & budce (ii) tai diéu kién ap suat nam
trong khoang tir 2 dén 5 atm (202,65 dén 506,625 Kpa), & diéu kién nhiét do nam trong
khoang tir 20 dén 30°C dé tao ra phin 16ng 1a xdng co tri s& octan cao va phan hoi 1a
hén hop ciia cac hydrocarbon ¢ s6 nguyén tir cacbon ndm trong khoang tir 1 dén 4 va

hydro.





