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Tom tat

Ap dung phan tich s6 liéu va cong cu mé phdng cong nghé d& nghién ctiu kha nang thu héi t6i da cau tir khi propylene trong LPG san

xudt tir Phan xudng cracking xuic tac (RFCC).

Bai bdo gidi thiéu gidi phap gidm do tinh khiét ctia dong san pham propylene tir Phan xudng thu hdi Propylene (PRU) dé tang thu hoi
cau tt propylene. Qua trinh thit nghiém giai phap nay da dat duoc két qua tot, lam tang thu hoi luong khi propylene, ting nguon nguyén
liéu ché bién cho Phén xudng hat nhua Polypropylene (PP) van hanh & cong suat cao hon cong suat thiét ké khoang 3%.

Gidi phdp da duoc dp dung vao thuc té san xudt cia Nha mdy Loc dau Dung Quat tir thang 8/2018, mang lai hiéu qua kinh té cao véi

gid tri lam lgi udc tinh khoang 2,5 triéu USD/nam.

Turkhoa: Propylene, hiéu suat thu hoi, dd tinh khiét, polypropylene, Nha mdy Loc dau Dung Quat.

1. Giédi thiéu

Phan xuéng PRU (Hinh 1) tai Nha may Loc dau Dung
Quat dugc thiét k& dé€ phan tach dong san pham khi héa
l6ng LPG da qua x{ ly san xuat ti Phan xudng RFCC thanh
cac san phdm hén hap khi butane + butene (hén hgp cac
C,), khi propane (C,) va khi propylene (C,=). Dong khi pro-
pylene dugc tach dén do tinh khiét 99,5% khéi lugng lam
nguyén liéu cho Phan xudng PP [1].

Trong thuc té van hanh, luu lugng LPG san xuat tu
Phan xudng RFCC thuong & muc cao nén Phan xuéng PRU
thudng dugc van hanh & cong suat cao han, khoang 110%
khoi lugng cong suat thiét ké. Turthang 4/2018, Phan xudng
RFCC st dung phu gia ZSM-5 dé tang san xuat propylene/
LPG va xang RON nén cong suat Phan xudng PRU da tang
[én dén muic 115% khéi lugng cong suat thiét ké. Khi cong
suat Phan xuéng PRU tang, d6 thu héi (recovery) cla cau
tlr C,= bi gidm, lam tang lugng C,= con lan trong dong pro-
pane ti Phan xuéng PRU (dugc phdi tron vao sén phdm LPG
clia nha may loc dau) (Hinh 2).
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Propylene c6 gia tri kinh té cao han LPG va la nguén
nguyén liéu chinh cda Phan xuéng PP tai Nha mdy Loc
diu Dung Quat. Phan xudng PP c6 thé ting cong suat
ché bién 1&n dén 110% coéng suét thiét ké & thoi diém
nghién ctu. Thay vi mua thém nguyén liéu propylene tu
bén ngoai, viéc nghién clru cac giadi phap tang san xuat
C,=/LPG tai RFCC va tang d6 thu hoi C,=taiPRU dé tang
nguén nguyén liéu ché bién cho Phan xudng PP sé& lam
tang lgi ich kinh t& cho Nha may Loc dau Dung Quat.

Ap dung phuong phép phan tich s6 liéu va st dung
cong cu mo6 phdéng cdng nghé trinh bay trong Muc 2
va 3, giai phap gidam dé tinh khiét (purity) cta dong
C,= tu thap tach propylene/propane T-2103 cua Phan
xudng PRU, tu gid tri thiét ké 99,5% khéi lugng xudng
dén 99,4% khéi lugng c6 thé gitip lam tang thu héi ciu
tlr C,= con lan trong dong propane tir T-2103 ma khong
lam thay d6i diéu kién van hanh binh thudng ctia Phan
xudng PRU va Phan xudng PP.

Giai phap nay da dugc thi nghiém thanh céng va
dua vao van hanh thuc té tir thang 8/2018. Tom tat qua
trinh nghién ctiu va thuc hién gidi phap nhu Hinh 3.
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déi vé thong s6 van hanh cda thap tach,
cac diéu chinh can thiét nham dat dugc
muc tiéu trén. K& qua mo phong gidi
phap nhuBang 1.
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— Két qua mo phong cho thay, 6 diéu
:-=>> MO p’honqglalpha’p kién luu lugng va dac tinh nguyén liéu
va danh gid két qua . . o -
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|<«§||‘ “hinghiem ‘l%l‘ Thit nghiém gidi phap ‘l chi tiéu do tinh khiét cua dong pro-
pylene tai thap T-2103 thi cé thé thu
hoi thém lugng cau tir C,= trong dong
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- Giam luu lugng tuan hoan dinh

Hinh 4. Mo hinh va mt trong cdc cita s6 md phdng cia mé hinh thap (reflux) khoang 23 m¥/gid;
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Bang 1. Cdc dong nguyén liu va san phdm

Luu lugng Pon vi tinh
Dong nguyén liéu LPG tan/gio
Dong C; offgas tan/gid
Dong propane T-2103 m3/gid
Dong san pham hén hop cac Ca tan/gio
Dong san phdm propylene tan/gio
Dong san pham LPG tan/gio

y=101,67x*-2,7672x + 0,0371

(E 55

50% 55% 60% 65% 70% 75% 80% 85% 90% 95% 100%
Ndng do propylene (mol.)

Hinh 5. Anh huéng cia ham lviong propane dén hiéu sudt phan ting polymer

- C6 thé két hgp vira ting nhiét d& dun s6i vira diéu chinh luu
lugng tuan hoan dé dat dugc két qua muc tiéu.

Vé anh hudng, hé s6 ngap lut (jet flood) clia thap sé tang nhe nhung
khéng dang ké.

4. Nghién ctiu anh hudng ctia ham lugng propane trong dong
propylene nguyén liéu PP

Hiéu suat phan ung tao polymer c6 thé bi giam néu ham lugng
propane trong dong nguyén liéu tang va tich lGy trong thiét bi phan
Ung do cdu tlr propane khong tham gia vao phan (ng tao polymer, nhu
minh hoa tai gidn dé6 theo sé liéu thuc nghiém cla Grace (Hinh 5). D&
duy tri néng do propylene trong thiét bi phan ting, propane can dugc
xa qua offgas thong qua van diéu khién luu lugng FV-3204. Luu lugng
offgas qua FV-3204 thiét ké t6i da la 600 kg/gi& trong khi luu lugng xa
binh thudng hién tai khoang 480 kg/gid, do d6 c6 thé st dung nguyén
liéu propylene v&i ham lugng propane cao han. Theo tinh toan, luu
lugng offgas tang lén khoang 80 kg/gid khi nong dé propane trong
nguyén liéu tang tuong Ung ti 0,5% lén 0,6%, tuong tng doé tinh khiét
cla nguyén liéu propylene giam tir 99,5% khoi lugng xudng 99,4% khéi
lugng. Bén canh dé, khi luu lugng offgas dao déng cao hon 600 kg/

30  DAUKHi- SO 2/2021

D6 tinh khiét 99,5%

Pé tinh khiét 99,4%

khéi lugng khéi lugng
88 88
0,5 0,5
10,9 10,2
3 3
20,3 21,1
64,2 63,4

gi®, phan du offgas dugc xa tu déng ra phia
dudc dét (flare).

Nhu vay, luu lugng offgas can xa khi
giam do tinh khiét tir 99,5% xubng 99,4%
van dam bao trong nguéng thiét k& ctia van
xa. Vi ngudng thiét ké hién tai cGa van xa,
dé tinh khiét van c6 thé gidm sau hon xudng
duéi 99,4%. Tuy nhién néu d6 tinh khiét
gidm sau qua sé lam tang dang ké luu lugng
offgas can xa, vugt qua kha nang xt ly ctia
van xa. Viéc xa offgas truc ti€p ra dudc dot
sé& gay tén that hydrocarbon.

Ham lugng cac tap chat di cung trong
dong propylene khéng tang vi trudc khi
dong propylene dugc dua sang Phan xudng
PP da dugc xt ly qua thiét bi hap phu (Puri-
fier) tai Phan xudng PRU dé khir cac tap chat
nhu: arsine, phosphine, COS... Bén canh do,
dong sadn phdm propylene luén dugc 1dy
mau giam sat hang ngay dam bao cac chi
tiéu tap chat luon trong nguéng cho phép.

5.Két qua

Gidi phap da dugc thir nghiém va ap
dung tur thang 8/2018. Bang 2 thé hién s8
liéu can bang vat chat ctia Phan xuéng PRU
va Phan xudng PP sau khi ap dung giai phap.

Cac biu d6 Hinh 6 va 7 thé hién muic
tang thuc té do thu héi C,= tai Phan xudng
PRU va cong sudt ché bién ctia Phan xudng
PP tu khi ap dung gidi phap.

Gidi phap tang thu hoi C,= théng qua
viéc gidm do tinh khiét dong propylene
mang lai nhing lgi ich thiét thuc cho Nha
may Loc dau Dung Quat, dac biét Ia hiéu qua
kinh té. Viéc ap dung giadi phap nay trong
thuc té€ san xuat da gidp thu héi toi da cau ti
propylene c6 gia tri kinh té cao, giip nang
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Bding 2. (dn béng vit chdt cda Phdn xudng PRU va Phdn xudng PP khi dp dung gidi phdp
Po tinh khiét Do tinh khiét

Théng sé Pon vi tinh Thay déi
99,5% 99,4%
Nguyén liéu LPG tan/gio 86,9 86,6 -0,3
Cong suat Phan xudng PRU % khéi lugng 112,6 112,2 -0,40
San phdm hén hop céc Cs tan/gio 3,2 5,5 +2,3
C; offgas tan/gio 1,1 09 -0,2
San phdm LPG tan/gio 62,3 59,4 -2,9
San pham propylene tan/gio 20,57 21,11 +0,54
D0 tinh khiét propylene % khoi lugng 99,51 99,42 -0,09
D6 thu héi C= % khdi luong 92,6 95,3 +2,7
Cong suat can bang phan xudng polypropylene % khoi lugng 109,1 111,7 +2,6
) tan polypropylene/tan
Hiéu sudt chuyén héa polypropylene poypropy 97,99% 97,86% 0,12%
propylene
% ® D) thu héi (= : 96
A .t 4. Do tinh khiét -
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Hinh 6. 9§ thu hdi C.= va g tinh khiét propylene
C6ng sudt phan xudng PP va luu lugng offgas
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Hinh 7. (ong sudt Phdn xudng PP
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Bdng 3. Udc tinh hiéu qud kinh té cia gidi phdp

Lgi nhuan tai Phan xudng PRU khi tang thu hoi =
Lgi nhuan phan tang céng suat 2,6 % tai Phan xuéng PP

Téng Igi nhuan

cao cdng sudt ché bién ctia Phan xudng PP ma khéng tén
chi phi mua thém nguyén liéu propylene ti bén ngoai.

Hiéu qua kinh t&€ dugc udc tinh dua trén sé liéu thuc té
trudc va trong qud trinh thi nghiém nhu Bang 3.
6. Két luan

Ngoai lgi ich kinh té, giai phap “giam dé tinh khiét cta
dong sdn phdm propylene tit Phan xuéng PRU dé tang

thu héi cdu ti propylene” con c6 cac uu diém nhu: thuc
hién don gian, khéng cai hoan nén khéng tén chi phi va

Pon vi tinh Lgi nhuan
USD/ngay +4.449
USD/ngay +2.462
USD/ngay 6.911
USD/nam 2.453.542

thai gian dau tu; gidm luu luogng LPG thanh phdm tir Phan
xudng PRU, gép phan gidi quyét tinh trang qua tai thay
luc dudng 6ng dan LPG ra bé chdia san pham LPG. Bén
canh d¢, viéc gidam dugc ham lugng olefins C.= con trong
san phdm LPG ti Phan xudng PRU giup nang cao chat
lugng san pham LPG ctia Nha mdy Loc dadu Dung Quat.

Tai liéu tham khao

[11 Technip, JGC, Dung Quat refinery project, operating
manual of propylene recovery Unit (Unit 021), 2007.

OPTIMISATION OF C,= RECOVERY BY LOWERING PURITY SETTING
FOR PROPYLENE PRODUCT TO INCREASE THE CAPACITY OF POLY-
PROPYLENE PLANT AT DUNG QUAT REFINERY

Nguyen Thanh Bong
Binh Son Refining and Petrochemical Joint Stock Company
Email: bongnt@bsr.com.vn

Summary

Applying data analysis and process modelling, the study proposed a good way to maximise the C.= recovery in LPG produced from the
RFCC unit. Via a solution of lowering the purity setting for the propylene product in the Propylene Recovery Unit, more propylene has been
recovered which enables the PP Plant to process at a higher capacity (3% over the designed capacity).

The solution, which has been implemented since August 2018, gives Dung Quat Refinery an estimated economic benefit of about USD

2.5 mil/year.

Key words: Propylene, recovery, purity, polypropylene, Dung Quat Refinery.
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