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(57) Sang ché dé cap dén ché pham phu gia khir hydro sunfua dé khtr hydro sunfua bao
gébm hop chéit chira luu huynh va mercaptan, cu thé 1a dé khu hydro sulfua trong
hydrocacbon, trong do che pham phu gia chira luong giam dang ké chat khtr hydro sulfua
dua trén nito, va ciing can dung voi luong giam dang ké, va trong d6 ché pham phy gia nay
khtr hop chit chua luu huynh khong chi & nhiét 46 trong phong, ma con & cac nhiét do cao
hon, va chtra it nhdt mot hdn hop gém: (A) it nhat mot chat khir hydro sulfua dya trén nito;
va (B) it nhat mot amin béo béc ba, trong d6 chat khir hydro sulfua duya trén nito bao gom
chat khtr hydro sulfua dya trén triazin. Theo mot phwong an, sang ché ciing dé cap dén
phuong phap khir hydro sulfua trong hydrocacbon, va theo phuong an khac, sang ché dé
cap dén phuong phap sir dung ché pham phu gia theo sang ché dé khur hydro sulfua trong
hydrocacbon. Theo phuong an khac nita, sang ché dé cap dén ché pham bao gom (i)
hydrocacbon va (ii) ché pham phu gia khtr hydro sulfua dé khir hydro sulfua trong
hydrocacbon.
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Linh vue ki thuat dwgc dé cap

Sang ché néi chung d& cép dén chit khi hydro sulfua dya trén nito va phuong
phép st dung n6, va phuong phép khir hydro sulfua khéi hydrocacbon bao gbém cac
dong hydrocacbon.

Cu thé, sang ché d& cap dén chét khir hydro sulfua dya trén nito bao gdm chét
khtr hydro sulfua dua trén triazin va phuong phap sit dung no, va phuong phap khir
hydro sulfua khéi hydrocacbon bao gdm cac dong hydrocacbon.

Tinh trang ky thuit ciia sang ché

Doc tinh cua hydro sulfua trong hydrocacbon hodc cic dong hydrocacbon da
dugc biét o trong nganh cong nghiép nay va da tiéu ton chi phi va cac nd luc dang ké
hang nim d& 1am giam ham luong ctia né dén mirc an toan. Nhidu quy dinh doi héi khi

duong 6ng phai chira khong qué bén (4) ppm hydro sulfua.

Trong cac co s& san xuét 16m, thudng s€ kinh té hon néu lép dat mot hé théng
t4i tao dé xir Iy cac dong chira hydro sunfua. Céc hé théng nay dic trung sir dung hop
chét duge sir dung trong thap hép thu dé tiép xiic v6i phan dich tao ra va hip thu chon
loc hydro sulfua va c6 thé 14 cac nguyén liéu doc khac nhu cacbon dioxit va mecaptan.
Hop chét hip thu sau d6 duogc tai tao va tai sir dung trong hé thdng nay. Céc nguyén
lidu hép thu hydro sulfua dic trung bao gdm alkanolamin, amin khéng tu do, va twong
tu, tirc 14 cac hop chét chira nito. Tuy nhién, phwong phap nay khong kha thi vé mat
kinh té cho giai doan phat trién cta linh vuc nay hoic trong linh vuc san xut quy mé
nhd.

Céc hop chét chira ni_tor, nhur triazin, cu thé 13 monoetanolamin triazin (sau day
‘monoetanolamin triazin® ¢ thé dugc goi 1a ‘MEA Triazin’ hodac ‘MEAT’; va ‘triazin’
va ‘monoetanolamin triazin’ néi chung c6 thé duoc goi 13 ‘triazin’) d3 duogc biét 1a
chét khir hydro sulfua (tham khéo cong bb don PCT s6 WO 90/07467; va cong bé don
ding ky sang ché My s6 US 2004/0096382 va US 2011/0220551).

Tuy nhién, viéc sit dung triazin 1am chit khir hydro sulfua gip phai cac kho

khin va van dé. Vi du, triazin ¢6 hiéu qua khong déng ké dé khir hydro sulfua trong
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cac dong hydrocacbon 16ng, va dong khi khd. Hon nita, viée sir dung triazin cling c6
thé gay ra dong can cu thé 1a trong nudc bién chira ion canxi va cacbon dioxit hoa tan.
Pé khéc phuc van dé dong cdn, nguoi ta phai xbi axit dé loai bo cédn tao thanh. Do do,
nganh cong nghiép nay nhim dén viéc giam tbi thiéu lwong chét khir hydro sulfua dya

trén nito, tirc 1a triazin.
Su can thi€t cia sang ché

Theo d6, c6 nhu ciu v& mot ché phém phu gia cai tién ma, it nhét, chira luong
giam dang ké chét khir hydro sulfua dua trén nito, va ciing can ding véi lwong giam
déng ké, va thich hop dé khu hop chét chira luu huynh bao gdm, nhung khong han ché
& hydro sulfua va mecaptan, cu thé 1 hydro sulfua trong céc hydrocacbon bao gdm
cac dong hydrocacbon, va khéc phuc mét hodc nhiéu vin dé néu trén cia tinh trang k¥
thuat, va trong d6 ché pham phu gia nay c6 kha ning khir hop chit chira luu huynh

khong chi & nhi¢t do trong phong, ma con & cac nhiét do cao hon.
Vén dé duoc giai quyét boi sang ché

Do d6, sang ché c¢6 muc dich chinh 13 cung cip giai phap cho mot hodc nhiéu
van d trong cong nghiép con ton tai néu trén bang cach dé xut ché pham phu gia cai
tién dé khtr hop chét chua luu huynh bao gbm, nhung khéng han ché & hydro sulfua va
mecaptan, cu thé 13 hydro sulfua trong hydrocacbon bao gdm cac dong hydrocacboﬁ
ma khong gay ra vin dé bét ky, trong d6 ché phdm phu gia nay chira lvgng giam dang
ké chit khir hydro sulfua dya trén nito, va cling cin ding v6i luong giam dang ké, va
trong d6 ché phim phu gia c6 kha ning khir hop chit chira Ivu huynh khong chi &

nhiét do trong phong, ma con & cac nhiét dd cao hon.
Ban chit ky thuit ciia sang ché
Muc dich ciia sang ché

Theo d6, muc dich chinh ctia sang ché 13 d& xuat ché phim phu gia cai tién dé
khir hgp chit chira Iru huynh bao gbm, nhung khéng han ché & hydro sulfua va
mecaptan, cu thé 14 hydro sulfua trong hydrocacbon bao gbm cac dong hydrocacbon
va asphan va né, it nhét, lam gidm cdc vin d& néu trén trong linh vuc k¥ thuét, trong
d6 ché phdm phu gia nay chira lugng giam dang ké chit khir hydro sulfua dua trén

nito, tirc 1a triazin, va cling can dung v6i lugng giam dang ké, va trong d6 ché pham
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phu gia nay khir hop chit chira lvu huynh khéng chi & nhiét do trong phong, ma con &

cac nhiét dd cao hon.

Mot muc dich khéac ciia sang ché 1a dé xudt phuong phap khir hop chét chira luu
huynh bao gém, nhung khong han ché & hydro sulfua va mecaptan, cu thé 14 hydro
sulfua trong hydrocacbon bao gdm cic dong hydrocacbon va asphan bing cich sir
dung ché phim phu gia theo sang ché chita luong giam dang k& chit khtr hydro sulfua
dua trén nito, tirc 14 triazin, va ciing duge st dung véi lrong giam dang ké dé khir hop
chit chira Iuu huynh, va trong d6 ché phdm phu gia nay khir hop chét chira Ivu huynh

khong chi & nhiét d§ trong phong, ma con & cac nhiét do cao hon.

Mot muc dich khac cia sang ché 14 @& xuit phuong phap st dung ché phdm phu
gia theo sang ché dé& khir hop chét chira luru huynh bao gdm, nhung khong han ché &
hydro sulfua va mecaptan, cu thé 13 hydro sulfua trong hydrocacbon bao gdm céc dong
hydrocacbon va asphan, trong d6 ché phdm phu gia nay chira lugng giam dang ké cua
chit khir hydro sulfua dya trén nito, ttrc 13 triazin, va do d6, khién ché pham nay va

viée str dung né tré nén kinh té, c6 tinh kha thi va thuan tién trong cong nghiép.

Cac muc dich va thuan lgi khac cua sang ché s€ trd nén rd rang trong phan md

ta sau day két hop véi cac vi du, cac vi du nay khong nhdm gii han pham vi sang ché.
Mo ta chi tiét sang ché

Véi muc dich khic phuc cic van dé néu trén cta tinh trang k§ thuét va dat dugc
muc dich néu trén clia sang ché, tac gia sang ché da phat hién ra ring khi hydrocacbon
bao gdm hop chit chira hru huynh bao gdm, nhung khong han ché & hydro sulfua va
mecaptan dugc xtr Iy v&i ché phdm phu gia chira it nhit hdn hop cia (a) it nhit mot
chét khi hydro sulfua dga trén nito; va (b) it nhit mdt amin béo bao gém it nhit mot
amin béo bac ba, thi hop chét chira lvu huynh bao gdm hydro sulfua dugc khir hodc

loai bé.

Véi muc dich khéc phuc cac vin dé néu trén cta tinh trang k¥ thuét va dat duoc
muc dich néu trén clia sang ché, tic gia sang ché ciing da phat hién ra ring viéc khir
hop chit chira luu huynh dat duge thdm chi khi ché phim phu gia theo sang ché chira
lugng giam déng ké chét khu hydro sulfua dua trén nito, tirc 1a triazin, va/hodc dugce

sir dung v6i luong giam dang ké.
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V&i muc dich khic phuc céc vAn d& néu trén cua tinh trang k¥ thuat va dat duoc
muc dich néu trén cta sang ché, tac gia sang ché con phat hién ra ring ché phdm phy
gia theo sang ché khir hop chét chira lvu huynh khong chi & nhiét do trong phong, ma

con & cac nhiét @6 cao hon.

Do d6, theo phurong 4n chinh, sang ché, d& cap dén ché phdm phu gia khir hydro
sulfua dé khir hydro sulfua trong hydrocacbon bao gdm hop chét chtra luu huynh bao
gdm, nhung khéng han ché & hydro sulfua va mecaptan, trong d6 ché phdm phu gia
ndy chira it nhit hdn hop gdm (a) it nhit mot chét khir hydro sulfua dua trén nito; va
(b) it nhit mdt amin béo bao gdm it nhit mdt amin béo bac ba, trong d6 chit khir

hydro sulfua dwa trén nito bao gdm chét khir hydro sulfua dya trén triazin.

Do d6, theo phuong 4n khéc, sang ché, d& cdp dén phwong phép khir hydro
sulfua trong hydrocacbon bao gdm hop chit chtra lru huynh bao gém, nhung khong
han ché & hydro sulfua va mecaptan, trong d6 phuong phap nay bao gdbm buéc bd sung
vao hydrocacbon ché phim phu gia khir hydro sulfua chira it nhit mot hdn hop gbém
(a) it nhat mot chit khir hydro sulfua dua trén nito; va (b) it nhét mdt amin béo bao
gdm it nhit mot amin béo béc ba, trong d6 chit khir hydro sulfua dua trén nito bao

gdm chét khir hydro sulfua dwa trén triazin.

Do d6, theo phuong 4n khéc nita, sang ché dé cap dén phuong phap sir dung ché
phim phu gia khir hydro sulfua chira it nhit mot hdn hop gdm (a) it nhat mot chét khir
hydro sulfua dua trén nito; va (b) it nh4t mot amin béo bao gém it nhat mot amin béo
béc ba, trong d6 chit khir hydro sulfua dua trén nito bao gbm chit khir hydro sulfua
dua trén triazin d& khir hydro sulfua trong hydrocacbon bao gdm hop chét chira luu
huynh bao gdm, nhung khong han ché & hydro sulfua va mecaptan, trong d6 phuong
phép nay bao gdm viéc xi Iy hydrocacbon vé6i ché phidm phu gia dé khir hop chét chira
luu huynh bao gdm hydro sulfua.

Do d6, theo phuong 4n khéc nita, sang ché, dé cap dén hop chit dé khir hydro
sulfua trong hydrocacbon bao gdm hgp chat chira lvu huynh bao gdm, nhung khéng
han ché & hydro sulfua va mecaptan, trong d6 hop chét nay chira it nhit mot hdn hop
gdm (A) hydrocacbon; va (B) ché pham phu gia khir hydro sulfua, trong d6 ché phim
phu gia khit hydro sulfua chtra it nhat mot hdn hop gém (a) it nhit mot chit khir hydro

sulfua dua trén nito; va (b) it nhét mot amin béo bao gém it nhét mot amin béo bac ba,
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trong @6 chat khit hydro sulfua dua trén nito bao gdm chét khir hydro sulfua dira trén

triazin.

Phu hop v6i mot trong cac phuong an duge wu tién cia sang ché, chit khir

hydro sulfua dua trén nito bao gdm chét khir hydro sulfua dya trén triazin.

Phu hop véi mot trong céc phuong an dugce wu tién cua sang ché, triazin bao

gbm (hoic gém cb) chét khir hydro sulfua dua trén monoetanolamin triazin (MEAT).

Phu hop véi mét trong céc phuong an dugc wu tién cia sang ché, MEAT c6

hoat tinh bit ky c6 thé dugc str dung.

Phi hgp véi mdt trong cac phuong an dwoc wu tién cta sang ché, MEAT c6 thé
hoat tinh 32% hoic hoat tinh 50% hodc nhu mitc c6 thé dugc cung cép bdi nha cung

cap/san xuat no.

Phu hop v6i mét trong céc phuong an duge wu tién cia sang ché, amin béo bac

ba bao gbm tri-isopropanolamin (TIPA).

Phu hgp v6i mét trong céc phuong an duge uvu tién cia sang ché, amin béo bac

ba bao gdm N,N,N’,N"-Tetrakis (2-hydroxyetyl) etylen-diamin (THEED).

Phu hop v6i mét trong cac phuong an duge vu tién cla sang ché, amin béo bac

ba bao gdm din xuét etylen oxit (EO) cta TIPA hodc TIPA etoxy hoa (EO-TIPA).

Phu hop véi mot trong céc phuong an duge wu tién ciia sang ché, amin béo bac
ba bao gdm din xuit propylen oxit (PO) ciia TIPA hodc TIPA propoxy héa (PO-
TIPA).

Phu hop vé6i mét trong céc phuong an duge uu tién ciia sang ché, amin béo bac
ba bao gdm din xuét etylen oxit (EO) cia etylen diamin hoac EDA etoxy hoa (EO-
EDA).

Phu hop vé6i mot trong cac phuong an duge vu tién cia sang ché, amin béo bac
ba bao gdm din xuét propylen oxit (PO) clia etylen diamin hoic EDA propoxy hoéa
(PO-EDA).

Phii hop véi phuong an dwogc wu tién khac cia sang ché, amin béo bac ba bao
gdm tri-isopropanolamin (TIPA), N,N,N’,N’-Tetrakis (2-hydroxyetyl) etylen-diamin
(THEED), d&n xuit etylen oxit (EO) caa TIPA (EO-TIPA), din xuét propylen oxit
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(PO) ctia TIPA (PO-TIPA), din xuét etylen oxit (EO) cua etylen diamin (EO-EDA),
dan xuét propylen oxit (PO) cuia etylen diamin (PO-EDA), hoic hon hop ctia ching.

Phu hop véi mét trong cac phuong 4n dugc wu tién cta sang ché, c6 thé thu
dugce hdn hop clia cac amin béo bac ba béng cach phéi hop mét hodc nhiéu amin béo
bac ba theo séng ché, tirc 1a TIPA, THEED, EO-TIPA, PO-TIPA, EO-EDA, va PO-
EDA véi ty 1€ trong lugng (hodc mol) bét ky.

Phu hgp v6i mot trong cac phwrong 4n duoc wu tién cia sang ché, ¢ thé thu
dugc TIPA etoxy héa (EO-TIPA) biang cach cho 1 mol TIPA phan tmg vé6i it nhét 1
mol etylen oxit (EO).

Vi du, TIPA etoxy héa c6 thé thu dwoc bang cach cho 1 mol TIPA phan émg véi
tir 1 dén 50 mol etylen oxit (EO).
Vi du, TIPA etoxy héa c6 thé bao gbém:

TIPA etoxy héa bsi 5 mol etylen oxit (EO), sau ddy c6 thé dugc goi 1 ‘TIPA-5
mol EO’ hoac ‘TISE’;

TIPA etoxy héa béi 10 mol etylen oxit (EO), sau day c6 thé dugc goi 1a ‘TIPA-
10 mol EO’ hodc ‘TI10E’;

TIPA etoxy héa béi 15 mol etylen oxit (EO), sau day c6 thé dugc goi 1a ‘TIPA-
15 mol EO’ hodc ‘TI15E’;

TIPA etoxy héa béi 20 mol etylen oxit (EO), sau ddy c6 thé dugc goi 1a ‘TIPA-
20 mol EO’ hoac ‘TI20E’;

TIPA etoxy héa béi 25 mol etylen oxit (EO), sau day c6 thé dugc goi 1a ‘TIPA-
25 mol EO’ hodc ‘TI25E’;

TIPA etoxy héa béi 30 mol etylen oxit (EO), sau ddy c6 thé duoc goi 1a “TIPA-
30 mol EO’ hodc ‘TI30E’.

Pht hgp v6i mét trong céc phuong an duge wu tién cia sang ché, co thé thu
dugc TIPA propoxy héa (PO-TIPA) bing cach cho 1 mol TIPA phan tmg v6i it nhét 1
mol propylen oxit (PO).

Vi du, c6 thé thu dugc TIPA propoxy héa bing cach cho 1 mol TIPA phén tmg
v6i tir 1 &én 50 mol propylen oxit (PO).
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Vi du, TIPA propoxy héa c6 thé bao gém:

TIPA propoxy héa b&i 5 mol propylen oxit (PO), sau ddy c6 thé dwoc goi 1a
‘TIPA-5 mol PO’ hoic ‘TI5P’;

TIPA propoxy hoéa béi 10 mol propylen oxit (PO), sau ddy c6 thé dugc goi 1a
‘TIPA-10 mol PO’ hoac ‘TI10P’;

TIPA propoxy hoéa béi 15 mol propylen oxit (PO), sau day cé thé dugc goi 1a
‘TIPA-15 mol PO’ hoac ‘TI15P’;

TIPA propoxy hoa bsi 20 mol propylen oxit (PO), sau ddy c6 thé dugc goi 1a
‘TIPA-20 mol PO’ hodac ‘TI20P’;

TIPA propoxy hoa béi 25 mol propylen oxit (PO), sau day c6 thé duoc goi 1a
‘TIPA-25 mol PO’ hoac ‘TI25P’.

TIPA propoxy hoa béi 30 mol propylen oxit (PO), sau diy c6 thé duoc goi 14

“TTPA-30 mol PO’ hodc ‘TI30P’.

Ph hop v6i mét trong cac phuong 4n duge wu tién cia sang ché, EDA etoxy
héa (EO-EDA) c6 thé thu duoc bing cach cho 1 mol EDA phan @ng véi it nhat 1 mol
etylen oxit (EO).

Vi dy, c6 thé thu duoc EDA etoxy hoa bang cach cho phan tng 1 mol EDA véi
tir 1 dén 50 mol etylen oxit (EO).

Vi du, EDA etoxy hoa c6 thé bao gé)m:

EDA etoxy héa béi 5 mol etylen oxit (EO), sau day c6 thé dugc goi 1a ‘EDA-5
mol EO’ hoac ‘EDASE’;

EDA etoxy héa béi 10 mol etylen oxit (EO), sau dy c6 thé duoc goi 13 ‘EDA-
10 mol EO’ hodc ‘EDA10E’;

EDA etoxy héa béi 15 mol etylen oxit (EO), sau day c6 thé duoc goi 13 ‘EDA-
15 mol EO’ hoic ‘EDA15E’;

EDA etoxy héa béi 20 mol etylen oxit (EO), sau day c6 thé dugc goi 1a ‘EDA-
20 mol EO’ hoac ‘EDA20E’;
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EDA etoxy héa boi 25 mol etylen oxit (EO), sau déy c6 thé duoc goi 1a ‘EDA-
25 mol EO’ hogc ‘EDA25E’;

EDA etoxy héa boi 30 mol etylen oxit (EO), sau ddy c6 thé dugc goi 1a ‘EDA-
30 mol EO’ hodc ‘EDA30E’.

Phu hop v6i mot trong cic phuong 4n duge uu tién cla sang ché, co thé thu
dugc EDA propoxy hoa (PO-EDA) bang cach cho 1 mol EDA phan tmg véi it nhét 1
mol propylen oxit (PO). |

Vi dy, ¢6 thé thu dugc EDA propoxy héa bang cach cho 1 mol EDA phan tmg
véi tir 1 dén 50 mol propylen oxit (PO).

Vi dy, EDA propoxy hoéa c6 thé bao gdbm:

EDA propoxy héa bdi 5 mol propylen oxit (PO), sau ddy c6 thé dugc goi 1a
‘EDA-5 mol PO’ hodc ‘EDAS5P’;

EDA propoxy héa bdi 10 mol propylen oxit (PO), sau ddy c6 thé duoc goi 1a
‘EDA-10 mol PO’ hodac ‘EDA10P’;

EDA propoxy héa béi 15 mol propylen oxit (PO), sau ddy c6 thé duoc goi 13
‘EDA-15 mol PO’ hodc ‘EDA15P’;

EDA propoxy héa bdi 20 mol propylen oxit (PO), sau ddy c6 thé duoc goi 14
‘EDA-20 mol PO’ hodc ‘EDA20P’;

EDA propoxy héa bsi 25 mol propylen oxit (PO), sau ddy c6 thé duoc goi 14
‘EDA-25 mol PO’ hoac ‘EDA25P’;

EDA propoxy héa b&i 30 mol propylen oxit (PO), sau ddy co6 thé duoc goi 14
‘EDA-30 mol PO’ hoidc ‘EDA30P’.

V6i muc dich khéc phuc cic van dé néu trén cua tinh trang k¥ thuat va dat dugc
muc dich néu trén ctia sang ché, tic gia sang ché ciing phat hién ra rang néu ché phim
phu gia khit hydro sulfua theo sang ché con chira din xuét oxit ctia nonyl phenol (NP),
thi cling dat dugc viéc khir cua hop chét chira luu huynh thdm chi khi ché phém phu
gia theo séng ché chira mot lugng giam dang ké chit khir hydro sulfua dya trén nito,

tire 1 triazin, va/hodc duge sir dung véi lugng giam dang ké.
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Do d6, phu hop véi phurong 4n khac cia sang ché, ché phdm phu gia theo sang

ché con c6 thé chira it nhit mot din xuét oxit ciia nonyl phenol (NP).

Phu hgp v6i mét trong cac phurong an durgc wu tién cta sang ché, din xuit oxit
ctia nonyl phenol c6 thé bao gdm din xuit etylen oxit (EO) ciia nonyl phenol (EO-

NP), din xuét propylen oxit (PO) ctia nonyl phenol (PO-NP), hodc hdn hop cia chung.

Phu hop véi mot trong cac phuong an duge wu tién cia sang ché, ché pham theo
sang ché khong chira amin béo bic hai, di-amin béo, amin béo bic modt, mono-amin
béo, alkanolamin bao gom monoalkanolamin, cu thé 14 bao géom monoetanolamin

(MEA), va trietanolamin (TEA).

Phu hop v6i mot trong cac phuong 4n dugc wu tién cia sang ché, hydrocacbon
bao gdm (hodc gdm co) dong hydrocacbon bao gdm, nhung khong han ché & diu tho,
diu ma dut, khi chua, asphan va san pham tinh ché chtra trong bé chira, binh, va duong
bng.

Phu hop v6i mot trong cac phuong 4n dugc wu tién cia sang ché, hop chét chira
hydro sulfua bao gdm (hodc gdm c6) hop chét chia luu huynh, hodc mecaptan, hodc
hdn hop ciia ching.

Theo d6, phu hgp véi mot trong cac phwong 4n duge uu tién cia sang ché, khi
tién hanh phuong phap khir hodc phuong phap sir dung ché phdm phu gia theo sang
ché @ khir hydro sulfua trong hydrocacbon bao gbm dong hydrocacbon, ché phim
phu gia khir dugc bd sung vao hydrocacbon hoic dong khi hodc dong hydrocacbon véi
ndng d6 da dé vé co ban khir hydro sulfua trong do.

Phu hgp v6i mot trong céc phuong 4n duge uu tién cia sang ché, sang ché dé

cap dén ché phim d& khtr hydro sulfua, trong d6 ché phdm nay chira:
(@  hydrocacbon bao gdbm hop chét chtra luu huynh; va
(b)  ché pham phu gia khir hydro sulfua;
trong d6 ché pham phu gia khir hydro sulfua chira it nhit mot hdn hop gdm:
(A) it nhit mot chit khir hydro sulfua dya trén nito; va

(B) it nhit mdt amin béo bac ba,
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trong d6 chit khtt hydro sulfua dua trén nito bao gdm chéit khir hydro sulfua

dua trén triazin; va
trong d6 amin béo béc ba la amin béo bac ba nhu dugc md ta trong day.

Phu hgp v6i mét trong cdc phwrong 4n duge wu tién cla sang ché, sang ché ciing
dé cap dén ché phim phu gia khir hydro sulfua dé khir hydro sulfua trong hydrocacbon
bao gdm hop chit chira Ivu huynh, trong d6 ché pham phu gia nay chira it nhat mot
hén hop gdm:

(A) it nhat mdt chit khir hydro sulfua dua trén nito; va
B) it nhét mét amin béo bac ba,

trong d6 chét khir hydro sulfua dya trén nito bao gdm chit khir hydro sulfua

dua trén triazin;

trong d(’) amin béo bic ba bao gdm:

(i)  tri-isopropanolamin (TIPA);

(i)  N,N,N’,N’-Tetrakis (2-hydroxyetyl) etylen-diamin (THEED);
(i) din xuét etylen oxit ciia TIPA (EO-TIPA);

(iv)  din xuét propylen oxit cia TIPA (PO-TIPA);

(v)  din xuét etylen oxit cta etylen diamin (EO-EDA);

(vi) dén xuét propylen oxit cta etylen diamin (PO-EDA); hoac
(vii) hén hop cia chung.

Phi hop véi mét trong céc phuong 4n duge wu tién cia sang ché, sang ché ciing
dé cap t6i ché phdm phu gia khir hydro sulfua dé khir hydro sulfua trong hydrocacbon
bao gdm hop chét chira luu huynh, trong d6 ché phim phu gia nay khéng chira:

a) monoetanol amin (MEA);
b) dietanol amin (DEA); va
¢) trietanol amin (TEA).

Phu hop véi mét trong cac phuong an cia sang ché, sang ché ciing dé cép t6i

phuong phap khit hydro sunfua trong hydrocacbon bao gdm hop chét chira Iru huynh,
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trong d6 phuong phép ndy bao gdbm budc cho hydrocacbon tiép xtic v6i ché phim phu
gia khir hydro sulfua theo sang ché, trong d6 ché phim phu gia khir hydro sulfua chira
it nhat mot hdn hop gdm:

(A) it nhét mot chét khir hydro sulfua dua trén nito; va
(B) it nhit mdt amin béo bic ba,

trong d6 chit khir hydro sulfua dua trén nito bao gdm chéit khir hydro sulfua

dua trén triazin.

Phii hop v6i mdt trong cac phuong 4n cia sang ché, sang ché ciing dé cap dén
phuong phép st dung ché pham phu gia khir hydro sulfua theo sang ché @& khir hydro
sunfua trong hydrocacbon bao gbm hop chit chtra Ivu huynh, trong d6 phwong phap
nay bao gdm budc bd sung vao hydrocacbon ché phim phu gia khir hydro sulfua theo

sang ché, trong d6 ché phdm phu gia khir hydro sulfua chira it nhit mot hén hop gdm:
(A) it nhit mot chat khir hydro sulfua dua trén nito; va
(B) it nhit m6t amin béo bac ba,

trong d6 chat khir hydro sulfua dwa trén nito bao gdém chét khir hydro sulfua

dua trén triazin.

Phu hop v6éi mot trong cac phuong an duge wu tién cia sang ché, viéc khir
hydro sulfua c6 thé dugc tién hanh & nhiét do thich hop.

Tur phf?ln mo ta trén va cac vi du bd trg sau day, viéc tham khao chung dugc néu
trong day, c6 thé luu y ring:

Hiéu qua ciia chit khir hydro sunfua dua trén nito bao gdm chét khir hydro
sunfua dya trén triazin dé khir hydro sunfua ting dang ké khi bd sung amin béo bac ba

theo sang ché & ca nhiét d6 trong phong va nhiét do cao.

Su cai thién hiéu qua cla chét khir hydro sunfua dua trén nito bao gém chét khir
hydro sunfua dua trén triazin dé khtr hydro sunfua vé& co ban cao hon nhidu khi bd
sung amin béo béc ba theo sang ché & nhiét d6 cao so voi & nhiét do trong phong.

Tiép theo sang ché dugc mo ta voi phén vi dy sau, chung khong nham gi6i han

pham vi sang ché, ma dugc két hop d€ minh hoa cac lgi di€m cua sang ché va mé hinh
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t6i vu dé€ thuc hién sang ché. Cac vi du sau ciling chirng minh hiéu qua ngac nhién va

vuot qua mong doi (tac dung hiép dong) cta ché phdm phu gia khir theo sang ché.

Vi du thye hién sang ché

32%;

Trong céc vi du sang ché, cac tir viét tit sau dugc st dung:

MEAT 14 mono-etanolamin triazin, né dugc dung & hai néng dd 50% hoic

TIPA 14 tri-isopropanolamin;

EO-TIPA 1a d4n xuét etylen oxit (EO) ciia TIPA;

PO-TIPA 15 dan xuét propylen oxit (PO) cta TIPA;

THEED la N,N,N",N"-Tetrakis (2-hydroxyetyl) etylen-diamin;
EDA 1a etylen diamin;

EO-EDA 12 dan xuét etylen oxit (EO) ciia EDA;

PO-EDA 12 d4n xuét propylen oxit (PO) ciia EDA;

NP 1a nonyl phenol;

EO-NP 1a d4n xuét etylen oxit (EO) cia NP;

PO-NP 14 din xuét propylen oxit (PO) ctia NP;

‘TIPA-PO 4 mol’ hoic c6 thé duge ky hiéu 1a ‘TIPA-4 mol PO’ hodc ‘TI4P’ 1a

dan xuét propylen oxit (PO) ciia TIPA, va thu dugc bang cach cho 1 mol TIPA phéan

ung véi 4 mol propylen oxit (PO);

‘TIPA-PO 8 mol’ hoic ¢6 thé dugc ky hiéu 1a ‘TIPA-8 mol PO’ hoac ‘TI8P’ la

dan xuét propylen oxit (PO) cia TIPA, va thu dugc bang cach cho 1 mol TIPA phéan

ung voi 8 mol propylen oxit (PO);

‘TIPA-PO 10 mol’ hodc c6 thé dwgc ky hiéu 1a ‘TIPA-10 mol PO’ hoic

“TI10P’ 14 din xuét propylen oxit (PO) cua TIPA, va thu dugc bang cach cho 1 mol

TIPA phén g véi 10 mol propylen oxit (PO);
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‘TIPA-PO 16 mol’ hodc c6 thé duoc ky hiéu la ‘TIPA-16 mol PO’ hoac
“TI16P’ 14 d4n xuit propylen oxit (PO) ciia TIPA, va thu duge bing cach cho 1 mol
TIPA phan tng v6i 16 mol propylen oxit (PO);

‘TIPA-PO 20 mol’ hodc c¢6 thé dugc ky hiéu 1a ‘TIPA-20 mol PO’ hoic
“TI20P’ 1a din xut propylen oxit (PO) ctia TIPA, va thu dugc bing cach cho 1 mol
TIPA phéan tng véi 20 mol propylen oxit (PO);

‘TIPA-PO 25 mol’ hoic c6 thé dugc ky hiéu 1a ‘TIPA-25 mol PO’ hoic
“TI25P° 1a din xut propylen oxit (PO) ctia TIPA, va thu duoc bing cach cho 1 mol
TIPA phéan tmg v6i 25 mol propylen oxit (PO);

‘TIPA-PO 30 mol’ hogc c6 thé dugc ky hiéu 1a ‘TIPA-30 mol PO’ hoic
“TI30P’ 14 d4n xuit propylen oxit (PO) ciia TIPA, va thu dugc bang cach cho 1 mol
TIPA phan tng véi 30 mol propylen oxit (PO);

‘TIPA-EO 10 mol’ hodc c6 thé duge ky hi€u 1a ‘TIPA-10 mol EO’ hodc
“TI10E’ 13 d4n xuét etylen oxit (EO) ctia TIPA va thu duoc bang cach cho 1 mol TIPA
phan g véi 10 mol etylen oxit (EO).

‘TIPA-EO 15 mol’ hodc c6 thé dugc ky hiéu la ‘TIPA-15 mol EO’ hoac
“TI15E’ 14 dan xuét etylen oxit (EO) ciia TIPA va thu dugc bang cach cho 1 mol TIPA
phén tng véi 15 mol etylen oxit (EO).

“TIPA-EO 20 mol’ hoic c6 thé dugc ky hiéu 1a ‘TIPA-20 mol EO’ hoic
“TI20E’ 12 din xuét etylen oxit (EO) ciia TIPA va thu dugc bang cach cho 1 mol TIPA
phén tmg véi 20 mol etylen oxit (EO).

‘TIPA-EO 20,8 mol’ hoidc c6 thé dugc ky hi¢u 1a ‘TIPA-20,8 mol EO’ hodc
“TI208E’ 1a din xuét etylen oxit (EO) ciia TIPA va thu dugc bing cach cho 1 mol
TIPA phéan tmg vai 20,8 mol etylen oxit (EO).

‘TIPA-EO 26 mol’ hodc c¢6 thé dugc ky hiéu 1a ‘TIPA-26 mol EO’ hoic
“TI26E’ 1 din xuét etylen oxit (EO) ciia TIPA va thu dugc bang cach cho 1 mol TIPA
phan tng véi 26 mol etylen oxit (EO).

“NP-EO 16 mol’ hoic ¢6 thé dugc ky hidu 1a “NP-16 mol EO’ hoic ‘NP16E’ 14
din xuét etylen oxit (EO) ciia nonyl phenol (NP) va thu duoc bing cach cho 1 mol
nonyl phenol (NP) phan ting véi 16 mol etylen oxit (EO).
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“NP-EO 20 mol’ hoic c6 thé duge ky hiéu 13 ‘NP-20 mol EO’ hodc ‘NP20E’ 1a
dan xuét etylen oxit (EO) ctia nonyl phenol (NP) va thu dugc bang cach cho phan tmg
1 mol nonyl phenol (NP) v6i 20 mol etylen oxit (EO).

“NP-EO 40 mol’ hoic c6 thé dugc ky hiéu 1a ‘NP-40 mol EO’ hodc ‘NP40E’ 1a
dan xuét etylen oxit (EO) cua nonyl phenol (NP) va thu dwoc bing cach cho 1 mol
nonyl phenol (NP) phén tng véi 40 mol etylen oxit (EO).

“NP-PO 40 mol’ hoic c6 thé dugc ky hi¢u 1a “‘NP-40 mol PO’ hoac ‘NP40P’ 1a
dan xuét propylen oxit (PO) cia nonyl phenol (NP) va thu duoc bing cach cho 1 mol
nonyl phenol (NP) phén tng véi 40 mol propylen oxit (PO).

‘EDA-PO 8 mol’ hoic ¢6 thé duge ky hiéu 1a ‘EDA-8 mol PO’ hodc ‘EDASP’
1a dAn xut propylen oxit (PO) cua etylen diamin (EDA) va thu dugc bing cach cho 1
mol EDA phan tmmg véi 8 mol propylen oxit (PO).

‘EDA-PO 16 mol’ hodc c6 thé duoc ky hiéu la ‘EDA-16 mol PO’ hoic
‘EDA16P’ 14 din xuét propylen oxit (PO) cia etylen diamin (EDA) va thu dugc bang
cach cho 1 mol EDA phén tmg véi 16 mol propylen oxit (PO).

‘EDA-PO 20 mol’ hodc c6 thé dugc ky hiéu 1a ‘EDA-20 mol PO’ hodc
‘EDA20P’ 14 d&n xuét propylen oxit (PO) cia etylen diamin (EDA) va thu duoc bang
cach cho 1 mol EDA phén g véi 20 mol propylen oxit (PO).

‘EDA-PO 25 mol’ hogc c¢6 thé dugc ky hiéu 1a ‘EDA-25 mol PO’ hoic
‘EDA25P’ 1a dén xuét propylen oxit (PO) ctia etylen diamin (EDA) va thu duogc bang
cach cho 1 mol EDA phén tmg véi 25 mol propylen oxit (PO).

‘EDA-PO 31 mol’ hoic c6 thé duge ky hiéu 1a ‘EDA-31 mol PO’ hoic
‘EDA31P’ 1a din xuét propylen oxit (PO) cia etylen diamin (EDA) va thu dugc bang
cach cho 1 mol EDA phén tmg véi 31 mol propylen oxit (PO).

Polypropylen glycol c6 trong lwgong phén tir khoang 400 Dalton (PPG400);

Polypropylen glycol c6 trong luwgong phén tt khoang 1000 Dalton (PPG1000);

Polypropylen glycol c6 trong luwong phén ti khoang 2000 Dalton (PPG2000);

Polypropylen glycol c6 trong lurong phan tir khoang 3000 Dalton (PPG3000);

Polypropylen glycol c6 trong luong phan tir khoang 4000 Dalton (PPG4000),
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12 cac polyme céu tao tir propylen oxit.

Polyetylen glycol c6 trong lugng phan tir khoang 200 Dalton (PEG200);
Polyetylen glycol c6 trong lugng phén tir khoang 400 Dalton (PEG400);
Polyetylen glycol c6 trong lugng phan tir khoang 600 Dalton (PEG600).
1a cac polyme c4u tao tir etylen oxit.

Ngudi ¢6 hiéu biét trung binh trong linh virc ndy c6 thé tinh toan ham lugng va
ty 1¢ hoat tac dung ctia cac hop phan (thanh phin) ciia ché phdm theo sang ché nhu da
biét trong linh vuc nay. Vi dy, nhu sau:

Ché phim phu gia Lugng Liéu tac dung
(don vi ppm) (don vi ppm) s€ 1a

MEAT(32%) + TIPA-PO 30 mol 500 + 17,5 160 + 17,5
voi ty 1€ khoi lugng 90/10

Téng luong tac dung = 160 + 17,5 = 177,5 ppm

Phén c6 mit cia MEAT sé& 1a = 160/177,5 x 100 = 90,14 % ~ 90%:;
Phin c6 mit cia TIPA-PO s& 1a=17,5/177,5 x 100 = 9,86% ~ 10%,
Do d6, ty 18 khéi lugng cia MEAT (32%) va ‘TIPA-PO 30 mol’ s& 14 90:10.

Bing cach 4p dung phuong phap trén, ngudi ¢ hiéu biét trung binh trong linh
vuc ndy c6 thé tinh ty 18 khéi lrgng, nhu duge 14y trong cac vi du sang ché tir luong
ppm cua no.

Trong lugng phan tir trung binh ciia chit phu gia sir dung trong cac vi du cia
sang ché c6 thé duogc tinh bang cach sir dung séc ky thAm gel (GPC- gel permeation
chromatography) theo don vi Dalton. Vi duy, trong lwgng phén tir trung binh ctia mot s6
amin phu gia trong sang ché 13 nhu dugc 13p bang trong dﬁy. chi nham muc dich thong

tin ma khong nham gidi han pham vi cua no:

BANG -1
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Chat phu gia Trong luong phén tir
(bdi GPC theo don vi Dalton)

TIPA duy nhét 193

TIPA-PO, 30 mol 2264
EDA-PO, 16 mol 1117
TIPA-EOQO, 26 mol 1328
NP-PO, 40 mol 1921
NP-EO, 20 mol 1193

H,S dugc thdi trong 100ml dau hoa cho dén khi néng d6 caa hoi H,S dat dén
2000 ppm trong méu tring [MAu tring— I]. Vao dung dich thu duoc, bd sung lugng
chit phu gia trong tinh trang k¥ thuat chi gdm triazin va ché phdm phu gia theo sang
ché nhu néu trong cac bang sau va kha nang khir H,S theo % hiéu suét dugc do & 50°C

trong 15 phut. H2S du trong phan hoi dugc phét hién boi 6ng do khi (Unifos). Két qua

dugc trinh bay trong cac bang sau.

Hiéu suét khir hydro sunfua cia mdt sb amin riéng biét cling co thé dugce do voi
lrong 10 ppm, 100 ppm va 200 ppm. Ciing c6 thé luu ¥ ring trong cic ché phdm trong
vi du ctia sang ché, amin dugc bd sung véi lwgng nhé hon 50 ppm, do do, thir nghiém
so sénh véi lwgng 10 ppm, 100 ppm va 200 ppm 13 da dé biét liéu amin riéng biét c6

tac dung khir hydro sunfua hogc hay khong. Ciing thiy riang cac amin riéng biét khong

c6 tac dung khir hydro sunfua.

BANG-II
Amin Luong (don vi ppm) Hiéu suét
(% & 50°C)

TIPA 50 5

TIPA 100 10

TIPA 200 12,5

EDA 50 10
TIPA-PO, 25 mol 50 10
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TIPA-PO, 30 mol 50 10
TIPA-PO, 30 mol 100 10
TIPA-PO, 30 mol 200 15
EDA-PO 16 mol 100 7,5
EDA-PO 16 mol 200 12,5

Tuong tu, ciing do dugc hiéu suit khir hydro sunfua cia MEAT 1a 32% hoat
tinh va 50% hoat tinh. Thiy ring MEAT c6 tac dung khir hydro sunfua, nhung tuong
d6i thap.

BANG - III
Luong (don vi ppm) MEAT
[MEAT] (32% hoat tinh)
500 45,5
600 72,7
700 77,3
900 84,1
BANG -1V
Chét phu gia Luong % hiéu suit % hiéu % hiéu % hiéu
(ppm) (nhiét do trong sut suét sut
duy nhit | phong, 26°C) | (60°C) (80°C) | (100°C)
50 25 15 11 5
MEAT (50% 100 50 40 20 15
hoat tinh) 200 65 50 30 20
300 75 70 60 45

Hiéu sudt khir hydro sunfua ciia ché phdm theo sang ché chira hon hop gém
MEAT (50% hoat tinh) va cidc amin theo sang ché duoc do & cac nhiét do khac nhau,
tirc 12 & nhiét 4o trong phong (26°C), va ¢ 60°C, 80°C va 100°C, va dugc trinh bay
trong Bang V. Phét hién ra ring hiéu sudt khir hydro sunfua cia MEAT tang déang ngac

-18-



nhién va vugt qua mong doi khi bd sung cac amin theo sang ché, bang cach dé khing

32864

dinh tac dung hiép ddng ciia ché phim theo sang ché.

(5 ppm)

Bang -V
Ché pham Luong % hiéu suat %hi€u | %hi€u | % hiéu
(ppm) | (nhiét do trong sut suét suét
duy nhit | phong, 26°C) | (60°C) | (80°C) | (100°C)

Mau tring -- -- -- --

50 25 15 11 5
MEAT 100 50 40 20 15

200 65 50 30 20

300 75 70 60 45
MEAT (50 ppm) 50+ 2,5 35 45 65 69
+ TIPA (5 ppm) 100 +5 60 75 85 90
MEAT (50 ppm) | 50+2,5 50 60 63 72
+ TIPA-10 mol 100 +5 80 80 80 90
EO (5 ppm)
MEAT (50 ppm) 50 55 60 70 75
+ TIPA-15 mol 100 80 80 85 85
EO (5 ppm) +
MEAT (50 ppm) 50 60 65 75 80
+ TIPA-20,8 mol 100 85 85 90 - 90
EO (5 ppm)
MEAT (50 ppm) 50 55 65 75 80
+ TIPA-26 mol 100 85 85 90 90
EO (5 ppm)
MEAT (50 ppm) | 50+2,4 30 40 65 74
+ TIPA-4 mol PO | 100+ 5 55 70 90 90
(5 ppm)
MEAT (50 ppm) 50 40 50 70 81
+ TIPA -4 mol PO 100 65 80 95 100

-19-




32864

MEAT (50 ppm) | 50 +2,5 60 75 85 98

+ TIPA-8 mol PO | 100 +5 70 90 100 100
(5 ppm)

MEAT (50 ppm) 50 65 70 85 98

+ TIPA-10 mol 100 70 85 100 100
PO (5 ppm)

MEAT (50 ppm) 50 75 80 90 100

+ TIPA -16 mol 100 90 97 100 100
PO (5 ppm)

MEAT (50 ppm) 50 72 78 Khong | Khong
+ TIPA -10 mol xac dinh | xac dinh
PO + TIPA 16 100 87 95 Khong | Khong
mol PO (5 ppm xac dinh | x&c dinh
véity 1€ 1:1)

MEAT (50 ppm) 50 79 75 90 95

+ TIPA -20 mol 100 95 90 100 100
PO (5 ppm)

Hiéu sudt khir hydro sunfua ciia ché phim theo sang ché chtra hon hop gdm
MEAT (50% hoat tinh) va amin theo sang ché cling dugc do & nhiét do 50°C trong cac
khoang thoi gian khac nhau, tirc 1a 1 gio, 2 gio, 4 gio, 6 gio, va 48 gio, va dugc trinh
bay trong Bang VI. Nhan thy ring hiéu suit khir hydro sunfua cia MEAT ting déng
ngac nhién va vuot qua mong doi khi bd sung amin cta sang ché thim chi sau céc
khoang thoi gian dai, bing cach d6 khing dinh tac dung hiép ddng ciia ché phim theo

sang che.
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Béang — VI
Chét phu gia Luong | Hiéu | Hiéu | Hiéu | Hiéu Hiéu
ppm luc, % | luc, % | luc, % | luc,% | luc, %

duy nhéat | (1 gid) | (2gid) | (4gid) | (6gid) | (48 giv)
MEA Triazin 50 ppm
(50%) 20 25 30 35 50
MEA Triazin 50+2,5
(50%) + ppm 50 75 85 90 99
TIPA-PO 20 mol
SR 1954 (MEAT- | 50 ppm
50, BKC80- 35 45 55 60 90
5/nudc-45)

Véi muc dich so sanh, hiéu suét khir hydro sunfua clia cac ché phim chira hén
hop gdbm MEAT (50% hoat tinh) va PPG va PEG c6 trong lugng phan tir khac nhau
(nhu do dugce bdi GPC theo don vi Dalton), va BKC phu gia trong tinh trang k¥ thuat
(mudi amoni bac 4 cia benzalkoni) cling dugc do & cac nhiét d¢ khac nhau, tic 1a &
nhiét do trong phong (26°C), va & 60°C, 80°C va 100°C, va dugc trinh bay trong Bang
VII. Thiy ring hiéu suit khir hydro sunfua cia MEAT c6 ting 1én, nhung rat it khi bd
sung PPG, PEG, BKC phu gia trong tinh trang k§ thuat, bang cach d6 khing dinh PPG
va PEG khong c6 tac dung hiép dong.

Bang — VII
Ché pham Luong %hidusuidt | %hiéu | %hiéu | % hiéu
(lugng theo don | (ppm) (nhiét do trong suét suét suét
vi ppm) duy nh4t | phong, 26°C) | (60°C) | (80°C) | (100°C)
Tring - -- - --
50 25 15 11 5
100 50 40 20 15
MEAT
200 65 50 30 20
300 75 70 60 45
MEAT/PPG-400 50 30 15 13 8
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(MEAT- 100 49 38 23 18
50/PPG400-5)

MEAT/PPG- 50 26 18 15 10
1000 100 49 40 25 20
(MEAT-

50/PPG1000-5)

MEAT/PPG- 50 30 15 15 10
2000 100 49 40 30 25
(MEAT-

50/PPG2000-5)

MEAT/PPG- 50 28 20 20 15
3000 100 51 43 35 30
(MEAT-

50/PPG3000-5)

MEAT/PPG- 50 31 23 23 20
4000 100 54 48 40 35
(MEAT- ‘

50/PPG4000-5)

MEAT/PEG- 50 28 18 10 10
200 100 50 44 20 15
(MEAT-

50/PEG200-5)

MEAT/PEG- 50 25 18 15 10
400 100 48 46 20 20
(MEAT-

50/PEG400-5)

MEAT/PEG- 50 35 21 15 10
600 100 58 49 18 23
(MEAT- |

50/PEG600-5)

SR 1954 50 45 30 30 30
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(MEAT- 100 80 60 50 45
50/BKC-5) 200 99 70 65 60
300 100 80 80 70

Hiéu suét khir hydro sunfua cta ché phim theo sang ché chira hén hop gbém
MEAT (50% hoat tinh) va amin theo sang ché ciing duoc do & nhiét d6 50°C trong
khoang thoi gian 15 phat, va so sanh véi dietyl amin (DEA, chira nhém “-OH”, nhung
14 amin b4c hai), trimetylamin (TEA), tetraetylenpentamin (TEPA, 14 amin béc hai va
mono amin, va khong chita nhém —OH), va dugc trinh bay trong Bang VIII. Nhan thay
ring hiéu suét khir hydro sunfua cia MEAT tdng dang ngac nhién va vugt qua mong
doi khi bd sung amin theo sang ché thim chi sau cac khoang thoi gian ngin hon 14 15

phut, bang cach d6 khing dinh tac dung hiép dong ctia ché phadm theo sang ché.

Vi du, c6 su ting dang k& hiéu suét khir hydro sunfua & tit ca cac lugng ctia ché
phdm chita MEAT va TIPA, cu thé 13 & lwong 700 ppm, % hiéu suit d& khir H2S ting
tir 70% lén dén 95% va & luong 900 ppm, mirc ting 13 tir 77,5% 1én dén >99,5%. Nhén
thy tac dung hiép dong twong tu dbi véi cac ché pham theo sang ché chira MEAT va
PO-TIPA. Tuong tu, c6 su ting dang ké & tht ca cac lugng, cu thé 1a & luong 700 ppm,
% hi¢u suit dé khir H2S ting tir 70% 1én dén 87,5%, va & luong 900 ppm, mic ting 13
tir 77,5% dén 95% ddi véi ché phdm theo sang ché chira MEAT va THEED.

Nguoc lai, ché phém so sanh chita MEAT va DEA khong thé hién mirc ting &
tht ca c4c lugng. Vi du, & lugng 700 ppm, % hiéu suit dé khir H2S ting rat nhe tir 70%
1én dén 72,5%, va & lwgng 900 ppm khong c6 su ting, tirc 12 van giit & mirc 77,5%.

Tuong tu, ché phim so sanh khac chira MEAT va TEA cling khong thé hién su
ting & tit ca cac lugng. Vi du, & lwgng 700 ppm, % hiéu suit d& khir H2S tang rat nhe
tir 70% 1én dén 75%, va & lugng 900 ppm khong c6 su ting, tirc 1a van giit & miic
77,5%.

Twong tu, ché phim so sanh khac chira MEAT va TEPA ciing khong thé hién su

tdng & tAt ca cac luong. Vi du, & lugng 700 ppm, % hiéu suit dé khir H2S tdng nhe tir
70% 1én dén 75%, va & lugng 900 ppm cling tAng nhe tir 77,5% lén dén 80%.
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Bang — VIII
Ché phdm Luong (don vi ppm) | % hiéu suit
[MEAT + Amin] [MEAT + Amin] (6 50°C)
500 37,5
600 65,0
MEAT
700 70,0
900 77,5
500 + 25 55,0
MEAT + TIPA
C . 600 + 30 90,0
(ché pham theo séng ché)
700 + 35 95,0
900 + 45 >99,5
500 + 25 98,9
MEAT + TIPA-PO, 25 mol 600 + 30 >09,95
(ché pham theo sang ché) 700 + 35 >99,95
900 + 45 >99,95
500 + 25 99,1
MEAT + TIPA-PO, 30 mol 600 + 30 >99,95
(ché pham theo sang ché) 700 + 35 >99.95
900 + 45 >99,95
500 + 25 47,5
MEAT + THEED
¢ . 600 + 30 75,0
(ché pham theo sang che)
700 + 35 87,5
900 + 45 95,0
500 + 25 40,0
MEAT + DEA
¢ 2 600 + 30 67,5
(Ché pham so sanh)
700 + 35 72,5
900 + 45 71,5
500 + 25 42,5
MEAT + TEA
., 600 + 30 67,5
(Ché pham so sanh)
700 + 35 75,0
900 + 45 77,5
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500 + 25 45,0
MEAT + TEPA
., 600 + 30 70,0
(Ché pham so sanh)
700 + 35 75,0
900 + 45 80,0

Hiéu suét khir hydro sunfua cta ché phdm theo sang ché chira hdn hop gém
MEAT (32% hoat tinh) va amin theo sang ché ciing dugc do nhiét d6 50°C trong giai
doan 15 phut, va dugc trinh bay trong cic Bang IX dén XV. Nhan thiy ring hiéu suit
khir hydro sunfua cia MEAT ting dang ngac nhién va vugi ngoai mong doi khi bd
sung cac amin theo sang ché, bang cach d6 khing dinh tac dung hiép dong ciia ché

phém theo sang ché.

BANG - IX
Luong (don vi ppm) | MEAT + TIPA véi ty 18 khéi luong
[MEAT + Amin] 90:10
500 + 17,5 75
600 + 21 82,5
700 + 24,5 89
900 + 31,5 91

S6 liéu trong Bang IX khing dinh ring khi bd sung TIPA viao MEAT, quan sét
thdy tac dung hiép ddng (ting phan trim (%) hiéu suit khir hydro sulfua).

BANG - X

Luuong (don vippn) | N3 40 ore | LAUOME Gom vi pB0) | S5 5 i
[MEAT + Amin+ | 0o oo khéi | MEAT +Amin+ ) 70 ey psi
Dén xu;tl‘;) (]>x1t cua lrgng Dan Xu}?]tp ?xu cua lugng

90:7:3 90:5:5
300+ 7,35+ 3,15 93 300 + 5,25 +5,25 66,25
400+9,8 +4,2 99.8 400+7+7 80

500 + 12,25 +5,25 >99,95 500 + 8,75 + 8,75 92,5

600 + 14,7 + 6,3 600 + 10,5 + 10,5 99,2
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S liéu trong Bang X khing dinh rang khi bd sung (etylen) din xuét oxit ctia
nonyl phenol (NP) vao hdn hop gdbm MEAT va TIPA, quan sat thdy tac dung hiép
ddng (ting phan trim (%) hidu suét khir hydro sulfua).

BANG — Xla
Luong (don | MEAT + | Luong (don| MEAT+ | Luong (don| MEAT+
Vi ppm) ‘TIPA-PO vi ppm) ‘“TIPA-PO 30 Vi ppm) ‘TIPA-PO 30
[MEAT + | 30 mol’ véi | [MEAT + | mol’ + ‘NP- | [MEAT+ | mol’ + ‘NP-
Amin] ty 18 khdi Amin + EO 20 mol’ Amin + EO 20 mol’
luong Dan xudt | v6ity16khdi | Danxudt | vaity 16 khbi
90:10 oxit cia | luwong 90:7:3 oxit cia luong 90:5:5
NP] NP]
500+ 17,5 91,2 300 + 7,35 72,7 300 + 5,25 72,5
+3,15 + 5,25
600 + 21 99,6 400 + 9,8 + 87,5 400+7+7 87,5
4,2
700 + 24,5 99,95 500 + 12,25 99,9 500 + 8,75 98
+5,25 + 8,75
900 + 31,5 >99,95 600 + 14,7 >99,95 600 + 10,5 >99,95
+6,3 + 10,5

S4 liéu trong Bang Xla khang dinh ring khi b sung TIPA-PO vao MEAT, va
khi bd sung (etylen) din xuét oxit ciia nonyl phenol (NP) vao hén hop gbm MEAT va
TIPA-PO, quan sat thdy tac dung hiép ddng (ting phan trim (%) hiéu suit khir hydro
sulfua). |
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BANG - XIb
Luong (don MEAT MEAT + MEAT + MEAT + MEAT +
vi ppm ché TI16P v6i | TI20P ty 1€ | TI25P véi | TI3OP véi
pham) ty 16 khéi | khoilwong | tylékhbi | ty1&khdi
lugng v6i 90:10 luong lugng
90:10 1 90:10 90:10
500 45,5 81,8 90,9 90,0 91,2
600 72,7 ND 99,1 99,5 99,6
700 77,3 97,7 99.8 99,95 99,95
900 84,1 99,5 99,95 >99.95 >99,95

S6 lidu trong Bang XIb khéng dinh ring khi bd sung TIPA-PO vio MEAT,

quan sét thiy tac dung hiép ddng (ting phin trim (%) hiéu suét khir hydro sulfua).

BANG - XII
Lugng (don | MEAT + | Lugng (don | MEAT + | Lugng (don | MEAT +
vi ppm) ‘TIPA-PO | vi ppm) “TIPA-PO vi ppm) “TIPA-PO
[MEAT + 30 mol’ [MEAT+ | 30mol’+ | [MEAT+ | 30 mol’ +
Amin] véi Amin + ‘NP-PO 40 Amin + ‘NP-PO 40
tylékhdéi | Dinxudt | mol’ véity | Danxult | mol’ voity
lugng oxit cua 16 khéi oxit ciia 16 khéi
90:10 NP] luong NP] luong
90:7:3 90:5:5
500+ 17,5 91,2 300 + 7,35 67,5 300 + 5,25 67,5
+ 3,15 +5,25
600 + 21 99,6 400 + 9,8 + 82,5 400 +7+7 82,5
4,2
700 + 24,5 99,95 | 500 + 12,25 95 500 + 8,75 94
+ 5,25 + 8,75
900 + 31,5 >99,95 600 + 14,7 >99,95 600 + 10,5 99.8
+6,3 + 10,5
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S6 liéu trong Bang XII khing dinh ring khi bd sung TIPA-PO vao MEAT, va
khi bd sung (propylen) din xut oxit cia nonyl phenol (NP) vao hdn hop gbm MEAT
va TIPA-PO, quan sét thiy tic dung hiép ddng (tang phin trim (%) hiéu suét khir
hydro sulfua).

BANG - XIII
Lugng (don vi MEAT + ‘TIPA- Luong (don vi MEAT + ‘TIPA-
ppm) EO 26 mol’ + ‘NP- ppm) EO 26 mol’ + ‘NP-
[MEAT + Amin + | EO 40 mol’ véi ty | [MEAT + Amin | EO 40 mol’ véi ty
Dan xuét oxit ciia 16 khéi luong + Dén xuét oxit 18 khéi lugng
NP] 90:7:3 cua NP] 90:5:5
300+ 7,35 + 3,15 67,5 300 + 525 + 66,25
5,25
400 +9,8 +4,2 82,5 400+ 7+7 81,25
500 + 12,25 + 94,5 500 + 8,75 + 93,75
5,25 8,75
600 + 14,7 + 6,3 99,9 600 + 10,5 + 98
10,5

S6 liéu trong Bang XIII khéng dinh ring khi bb sung (etylen) din xut oxit cia
nonyl phenol (NP) vao hdn hop gdbm MEAT va TIPA-EO, quan sat thiy tic dung hiép

ddng (ting phan trim (%) hiéu suét khit hydro sulfua).

BANG - XIV
Luong (don vi | MEAT + ‘EDA- | Lugng (don vi ppm) | MEAT + ‘EDA-PO
[MEAT + ty 1& khoi luong Dén xuét oxit ciia ljk? gr;ol’ Vo;gf 1?3
Amin] 90:10 NP] 01 luong 90:7:

500+ 17,5 92 300+ 7,35+ 3,15 75

600 +21 94,1 400+9,8+4,2 92

700 + 24,5 99,5 500 + 12,25 + 5,25 99,9
900 + 31,5 >99,95 600 + 14,7 + 6,3 >99,95
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S liéu trong Bang XIV khéng dinh rang khi bd sung EDA-PO vio MEAT, va
khi bd sung (etylen) din xuét oxit cua nonyl phenol (NP) vao hén hop gdbm MEAT va
EDA-PO, quan sét thdy tac dung hiép dong (ting phan trim (%) hiéu suit khir hydro

sulfua).

BANG - XV
Lugng (don vi MEAT + EDA-PO | Luong (donvi | MEAT + EDA-PO
ppm) 16 mol + NP-PO ppm) 16 mol + NP-PO
[MEAT + Amin + 40mol 1 IMEAT + Amin + 40 mol
Dan xuat oxit cua voi ty 1€ khoi Dan xuat oxit cia voi ty 1€ khoi
NP] lugng 90:7:3 NP] luong 90:5:5
300+ 7,35 + 3,15 80 300 + 5,25 + 5,25 82,5
400+ 9,8 + 4,2 95 400+7+7 96,5
500 + 12,25 +5,25 99,9 500 + 8,75 + 8,75 99,9
600 + 14,7 + 6,3 >99,95 600 + 10,5+ 10,5 >99,95

S liéu trong Bang XV khing dinh ring khi bd sung EDA-PO va NP-PO vao
MEAT, quan sat thdy tic dung hiép ddng (ting phin trim (%) hiéu suit khir hydro
sulfua).

Cac vi du trén khéng dinh tac dung hiép ddng, tirc 1a hiéu qua ngac nhién va

vurot qua mong doi cia sang ché so vai tinh trang k¥ thuét.

Do d6, céc thir nghiém trén khing dinh ring cac ché phdm dua trén nito c6 kha
ning lam sach H,S. Tuy nhién, khi ché phdm theo sang ché chira hdn hop gdm chét
1am sach H,S dua trén nito va mot hodc nhiéu amin béo bac ba dugc st dung, hi¢u
suét lam sach H,S cua chit 1am sach H,S dua trén nito tang dang Ké, ngac nhién va
vuot qua mong doi, khing dinh tic dung hiép dong ciia ché phdm phu gia lam sach

theo sang ché.

Céac phat hién thir nghiém trén khing dinh hiéu qua va loi diém k§ thuat ngac
nhién, va vugt quad mong doi, va dac tinh hi¢p déng ctia ché phém phu gia lam sach

hydro sulfua dugc dé xuat béi sang ché.
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Céc phat hién trén ciing khing dinh ring ché phdm theo sang ché c6 loi diém k¥
thuét va hiéu qua ngac nhién so vdi tinh trang k¥ thuit va céac chét phu gia va ché

pham so sanh.

C6 thé luu y ring sang ché dugc mod ta cung véi su hd trg cia cac vi du néu
trén, cac vi du nay khong nham gidi han pham vi sang ché, ma chi nham muc dich
minh hoa sang ché.

Hon nita, vi lwong chét phu gia trong tinh trang k§ thuét (tirc 13 triazin) d& duogc
giam dang k& dé dat dugc hiu suét 1am sach mong mudn, ché phdm theo sang ché 13
kinh té v than thién véi méi truomg hon.

C6 thé Iwu ¥ ring thuat ngit “khoang” nhu dugc st dung trong day khong nhim
lam rong hon pham vi sang ché, ma dugc dwa vao chi nhim bao gdm céc sai s thi

nghiém cho phép trong linh virc sang ché.
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Yéu ciu béo hd

1. Ché phim phu gia khir hydro sulfua dé& khir hydro sulfua trong hydrocacbon bao
gdm hop chit chira Iuu huynh, trong d6 ché phim phu gia nay chira it nhat mot hdn
hop gdm:

(A) it nht mot chit khir hydro sulfua dua trén nito; va

(B) it nhat mo6t amin béo bac ba,

trong d6 chit khir hydro sulfua dya trén nito bao gbm chét khir hydro sulfua dya

trén triazin; va

trong d6 amin béo bac ba bao gém tri-isopropanolamin (TIPA), N,N,N’,N"-
Tetrakis (2-hydroxyetyl) etylen-diamin (THEED), d4n xuét etylen oxit (EO) ctua TIPA
(EO-TIPA), din xuét propylen oxit (PO) ctiia TIPA (PO-TIPA), din xuét etylen oxit
(EO) cua etylen diamin (EO-EDA), din xuét propylen oxit (PO) cia etylen diamin
(PO-EDA), hoic hén hop ctia chiing; va

trong d6 ché phim nay khong chira:
a) monoetanol amin (MEA);

b) dietanol amin (DEA); va

c¢) trietanol amin (TEA).

2. Ché phidm phu gia- theo diém 1, trong d6 chét khir hydro sulfua dua trén triazin

bao gdm chét khir hydro sulfua dya trén mono-etanolamin triazin (MEAT).

3. Ché phim phu gia theo diém 1 hoic diém 2, trong d6 ché pham nay con chira dan

xuét oxit ctia nonyl phenol (NP).

4. Ché pham phu gia theo diém 3, trong d6 dan xuét oxit cia nonyl phenol bao gdm
dan xuét etylen oxit (EO) cua nonyl phenol (EO-NP) hoic din xuit propylen oxit (PO)
ctia nonyl phenol (PO-NP), ho#c hén hop ciia ching.

5. Ché pham phy gia theo diém bt ky trong s6 cac diém tir diém 1 dén 4, trong d6
hydrocacbon bao gdm hop chit chira lru huynh bao gdm dong hydrocacbon dugc
chon tir nhém bao g(‘Sm déu tho, diu ma dut, khi chua, asphan va cac san phém tinh

7
A

ché.
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6. Ché pham phu gia theo diém bét k¥ trong sb cac diém tir diém 1 dén 5, trong d6
cac hop chét chira luu huynh bao gébm hop phén chira hydro sulfua, mercaptan, hoic
hdn hop clia ching.

7. Ché pham chira:
(a) hydrocacbon; va
(b) ché phim phu gia khir hydro sulfua;
trong d6 ché phAm phu gia khir hydro sulfua chira it nhit mot hdn hop gérﬁ:
(A) it nhat mot chét khir hydro sulfua dya trén nito; va
(B) it nhit mot amin béo bac ba,
trong d6 hydrocacbon bao gdm hop chét chira lru huynh;
trong d6 chét khir hydro sulfua dya trén nito bao gbm chét khir hydro sulfua dua trén
triazin; va
trong d6 amin béo bac ba 1a theo diém 1.

8. Ché phdm theo diém 7, trong d6 chét khir hydro sulfua duva trén triazin bao gdm

chat khir hydro sulfua dua trén mono-etanolamin triazin (MEAT).

9. Ché phim theo diém 7 hodc diém 8, trong d6 ché phdm nay con bao gdm din

xuét oxit ctia nonyl phenol (NP).

10. Ché phim theo diém 9, trong d6 din xuét oxit cia nonyl phenol bao gbm din
xuét etylen oxit (EO) ciia nonyl phenol (EO-NP) hodc din xuét propylen oxit (PO) clia
nonyl phenol (PO-NP), hoic hdn hop ctia chiing.

11. Phuong phép khir hydro sunfua trong hydrocacbon bao gém hop chit chira luu
huynh, trong d6 phuong phap nay bao gbm budc cho hydrocacbon tiép xtic véi ché
phim phu gia khir hydro sulfua, trong d6 ché phim phu gia khir hydro sulfua 13 theo
diém bét ky trong s cac diém tir diém 1 dén 6.

12. Phuong phép sir dung ché phim phu gia khir hydro sulfua d& khir hydro sunfua
trong hydrocacbon bao gém cac hop chét chira lvu huynh, trong d6 phwong phép nay

bao gdm budc bd sung vao hydrocacbon ché phdm phu gia khir hydro sulfua theo diém

bét ky trong sb cac diém tir diém 1 dén 6.
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