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LY TRICH KHU LUU HUYNH TRONG DAU DIESEL
BANG CHAT LONG ION
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TOM TAT

Mot sof chat long ion chira alkilmetilimidazolium da dwoc d‘ié‘u‘ ché va sir dung rat
hiéu qua dé ly trich nhitng hop chat hitu co luu huynh trong dau diesel Viét Nam.
[CsM1]Br duoc nhdn thay la tot }gO’n ca. Anh @wéng cua thoi gian, nhiét do va ti lé mol trén
sw ly trich da dwoc khao sat va toi wu hoa. Ket qua tir s ly trich 6 oxid hoa va khong oxid
hoa cho thay rang co oxid héa (H>0,, AcOH) cho két qua tot hon (35%). Chat long ion co
thé thu hoi va su dung lai.

Tir khéa: chat 1ong ion, [CsMI]Br, hop chat hitu co luu huynh, ly trich, ddu diesel
Viét Nam, sy khtr [vu huynh.

ABSTRACT
Extractive desulfurization of diesel oil by ionic liquid

Some of ionic liquids containing alkylmethylimidazolium are prepared and used
efficiently in extraction of organic sulfide compound in diesel oil in Vietnam. [CsMI]Br is
regarded as the best. The effects of time, temperature and molar ratios on the organic
sulfur compound extraction are investigated and optimized. The results from oxidized and
non-oxidized extractions show that the extraction with oxidation (H,O, AcOH) gives the
better treatment (35%). The ionic liquid can be recuperated and reused.

Keywords: ionic liquid, [C¢MI]Br, organosulfide compound, extraction, Vietnamese
diesel oil, desulfurization.

1. Pitvan dé

Khi thai tir d6ng co ciia cic phuong tién giao thong gop phan khong nho vao su
tao ra khi SOy, nguyén nhan gay 6 nhiem moi truong va mua acid. Hién nay, cac quoc
gia phat trién dang khuyén khich viéc lam gidm ham lugng luu huynh trong cac nhién
li¢u nhu: dau diesel (DO), xang [1].

Trude day, cac nha khoa hoc da nghién ctru lam gidm ham luong luu huynh trong
dau diesel va xang bang phan tng hidrogen hoa ¢ di€u kién 4p suat cao, nhiét do cao
voi cac xuc tac dac biét [2].

Chat 1ong ion 1a mot chat 1ong thé hé méi ¢é nhiéu dic diém hon cac dung moi
hiru co truyén thong nhu hoa tan chon loc, bén, cd diém soéi rat cao nén tranh dugc that
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thodt khi tién hanh ly trich. Sau khi sir dung, chat 1ong ion ¢6 th¢ thu hdi, tinh ché d&
dang va tai st dung ma hoat tinh khong thay doéi [3].

Trong bai bao nay, ching t61 gioi thiéu mot phuwong phap lam giam ham luong
hop chat luu huynh huong phuong trong dau diesel bang phuong phap ly trich sir dung
chat long ion (ionic hquyd IL). bay 1a mot phuong phap rit moi dua trén su tao phirc
chat yéu giita hop chit huong phuong - chat 1ong ion (do tuong tac dién tir n-n giita
nhan huong phuong va nhan imidazolium) [4].

~ Hién nay, viéc nghién ctru nay co tinh thoi sy vi day la mot phuong phap "xanh"
de lam giam ham luong hop chat luu huynh trong xang dau (SciFinder, thang 2/2010)
[5].
2.  Thuc nghiém

Su khao sat dugc thuc hién trén dau diesel dang luu hanh & thi truong Viét Nam.

Ham lugng luu huynh trong dau diesel duge xac dil}h béng thi,ét bi ‘phén tich luu
huynh RX-350 SH (Trung tdm Nghién ctru va Phat trién Ché bién Dau khi). Ham
luong luu huynh trong mau dau diesel néi trén duoc xac dinh la 4079 ppm. Ti trong va
do nhdt cua dau diesel dugce xac dinh bang ti trong ké thuy tinh va nhét ké Ostwald.

Céac chét long ion sir dung dugc diéu ché theo tai liéu tham khao [6].

Quy trinh ly trich duoc thuc hién theo so do 1.

 J

So do 1. Quy trinh ly trich hop chit lwu hupnh trong dau diesel

Thue nghiém tong quat: Cho vao binh cau DO va IL theo ti 1é khao sat. Néu co két
hop voi su oxid hoa thi cho thém H,0, va acid acetiq. bat tat ca 1én mot may dun
khuay tr di€u nhiét véi vnhiét dog, thoi gian, van toc khu'c}y nhat dinh. Sau khi ti€én hanh
ly trich, hon hgp san pham duoc dé yén, sau do ly tam dé su tach 16p dugc hoan toan.
3.  Két qua va thao luan
3.1. Chon chit léng ion

C6 dinh tam thoi cac diéu kién ly trich:
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- Ti 18 khi lugng DO:IL 1a 2:1,
- Khudy t,
- 15 phut,
- 60°C.
Thay d6i 1an lugt cac chat 16ng ion. Két qua dugc ghi trong bang 1.
Bing 1. Ham lwong luu huynh trong dau diesel sau khi ly trich

voi mot so chdt long ion

Stt Chét 16ng ion * S (ppm)
1 [C,MI]|BF, 4050
2 [C4,MI]BF, 3980
3 [CsMI]BF, 3854
4 [CsMI|BF, 3780
5 [C,MI]Br 3920
6 [C4MI]Br 3943
7 [CeMI]Br 3897
8 [CsMI|Br 3761

*[C,MIPF, va [C,MI]Br lan lugt 1a tetrafluorophosphat 1-alkil-3-
metilimidazolium va bromur 1-alkil-3-metilimidazolium.

Két qua trén cho thay co ciu cua chét long ion c6 anh huong dén kha nang ly
trich. Day alkil cang dai thi kha nang ly trich hop chat luu huynh cang cao, [CsMI] cho
két qua ly trich hop chét luu huynh tot nhat. Nhung kha nang ly trich gitta [CsMI]Br va
[CsMI]Br chénh Iéch khong dang ké, ma [CsMI]Br c6 hiéu suat diéu ché thuong thap
hon [CsMI]Br trong cung diéu kién [6]. Do d6, chiing t6i quyét dinh chon [C¢MI]Br dé
khao sat ti€p tuc.

3.2. Ly trich khéng két hop oxid héa
~ Lén luot khao sat ba yéu 6 (ti 1¢ khoi luong, thoi gian, nhiét d9) co anh hudng
dén két qua ly trich, chung t61 thu dugc dicu kién ly trich t6i vu nhu sau:
- Ti1é khéi lwong DO:IL 14 1:1,
- Khuay tir,
- 15 phat,
- 50°C.

Véi diéu kién nay, sau khi ly trich thi ham luong luu huynh trong dau diesel con

lai 14 3750 ppm. Hiéu suat ly trich, H (%), dugc tinh bang cong thirc sau:
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(S, ) _ (4079 -3750)
S 4079

o

x 100 % = 8,06 %.

H (%) =

Véi S,: ham luong Ivu huynh trong dau diesel ban dau
S: ham lugng luu huynh trong dau diesel sau khi ly trich

Két qua trén cho thdy ¢ diéu kién tdi wu kha ning ly trich cua chat long ion
[CeMI]Br van chua cao (8,06 %). Bo 1a Iy do ma chung tdi ti€n hanh khao sat ly tricll
hop chat luu huynh c6 két hop oxid héa nham lam gia ting kha nang ly trich cua chat
long ion.

3.3. Ly trich cé két hop oxid héa [7]

Thay ddi cac yéu t6 c6 anh huong dén sy ly trich nhu trén nhung lan nay co su
tham c}u cua mdt tdc nhan oxid hoa la H,O, trong moi truong acid acetic, dieéu kién ly
trich t01 vu duoc xac dinh lai nhu sau:

- Tilé khéi lugng DO:IL 1a 1:1,

- Khuay tir,

- 10 gio,

- Nhiét do phong,

- Ti 1é thé tich H,0,:CH;COOH 1a (2,1:0,75) x 5 ml.

V6i diéu kién ndy, sau khi tién hanh ly trich, ham lugng lwu huynh trong dau
diesel con lai 1a 2653 ppm. Hi¢u suat ly trich tuong ung la:

H(%) = (4079 —2653)

Higu sudt trén cho thy sur ly trich hop cht luu huynh ¢6 két hop véi sy oxid hoa
cho két qua tot hon rat nhiéu (34,96 %) so voi khong ket hop oxid hoa (8,06 %). Diéu
nay dugc giai thich ¢6 thé 1a do hgp chat luu huynh hitu co sau khi bi oxid hoa tré nén
phan cuc hon do d6 c¢6 do hoa tan trong chat 16ng ion tang Ién.

x 100% = 34,96 %.

Pé danh gia sy ly trich co két hop oxid hoa cua chat long ion [CeMI]Br, ching t61
tién hanh ly trich nhiéu lan theo diéu kién t6i vu lién tiép 1én mot mau DO. Két qua
duogc biéu dién trong do thi 1.
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Sé 1an ly trich

Do thi 1. Ham lwong luu huynh con lai trong ddu diesel sau cdc lan ly trich

D6 thi 1 cho thay sau khi ly trich 1an thi tu, ham luong luu huynh bét dau khong
thay d6i nhiéu nhu trudc. Piéu nay co thé dugc giai thich 1a do chét long ion ly trich ¢
tinh chon loc, chi c6 tac dung trén nhimg hop chat luu huynh huong phuong [3], ma
trong xing dau hop chit luu huynh 13 mot hdn hop cac hop chat chi phwong va huong
phuong.

Mot sd chi tiéu cta dau diesel (ham luong luu huyt}h, ty trong, do nhé’t)’ duoc xac
dinh trudc va sau khi ly trich (phuong phép ly trich két hop oxid hoa). Két qua thu
duoc ghi trong bang 2.

Bang 2. Mgt $6 chi tiéu ciia dau diesel truwdc va sau khi ly trich

Chi tiéu Trude ly trich Sau ly trich

S (ppm) 4079 2653
dpo (g/ml) 0,8378 0,8383

Moo (cP) 5,534 5,569

Két qua cua bang 2 cho thiy su ly trich c¢6 anh huéng khong dang ké t6i do nhét
va ty trong.
3.4. Thu hoi va tdi siv dung

Viéc thu hoi va tai sir dung chét 1ong ion cd ¥ nghia rat 16n. Hiéu suat thu hdi cao,
kha nang tai sur dung lon s& lam chi phi san xuat giam khi ap dung phuong phap nay
vao thuec te.
3.4.1. Thu héi

Viéc khao sat kha nang thu hdi duoc thuc hién trén chat long ion st dung trong
phuong phép ly trich c6 két hop véi sy oxid hoéa.

Hiéu suét thu hoi (Hgpu nsi) duoc tinh nhu sau:

Xx100%
V

o

Hipynei =
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Voi:

V: 14 thé tich chat 1ong ion sau khi thu hdi (ml).

V,: 1a thé tich chat 1ong ion trudc khi str dung (ml).

Két qua vé hiéu suat thu hoi sau 3 1an thi nghiém nhu sau:

Bing 3. Higu sudt thu héi chit long ion sau khi siv dung

Stt Hiéu suét (%)
1 82,33

2 81,66

3 84,33

Két qua ciia bang 3 cho thay hiéu suét thu hdi twong ddi cao sau tung moi mé ly
trich riéng biét. Do do, khi ly trich voi khdi luong 16n su hao hut do that thoat chic
chan s& giam xudng.

3.4.2. Tdi sur dung
Sau khi thu hdi nhu trén, chat 10ng ion ndy duoc tai st dung dé ly trich. Kha nang
té‘i su dung dugc ghi nhén ‘Eh()ng qua yiéc xac dinh ham lugng luu huynh trong‘2 mau
dau diesel sau khi ly trich bang loai chat long ion nay (phwong phap oxid héa, diéu kién
to1 uu).
Bing 4. Ham lwong hop chit lwu huynh sau khi ly trich bing chét long ion thu hoi

Lan S (ppm)
1 2654
2 2685

Két qua trén cho thiy chat long ion sau khi thu hdi van con ¢ kha ning ly trich.
Cho nén, néu dugc tinh ché trude khi str dung lai thi két qua s€ con tot hon nira.

4. Keétluan
Qua nghién ctru, mot so két luan da duoc rut ra nhu sau:

- Kha nang ly trich hop chét luu huynh ctia chat 1ong ion tuy thudc vao chiéu dai
day alkil: [CgMI] > [CeMI] > [C,MI] > [C,MI].

- Nhiét do cang cao kha nang ly trich ca‘mg kém, do nhiét do cang cao h¢ théng
phuc chat mt-rt tro nén linh dong khong viing chac.

- Ly trich c6 kém su oxid hoa tét hon, nhung thoi gian ly trich dai hon.

- Hiéu suat thu hdi trong ddi cao.

- Chat 1ong ion c6 thé tai sir dung nhiéu lan.
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Do do sy ly trich hop chat luu huynh hitu co béng chat l6ng ion ¢6 thé duoc xem
1a mot phuong phap méi day hira hen trong twong lai d€ gop phén lam giam ham luong
hop chat luu huynh trong dau diesel dang str dung tai Viét Nam.

TAI LIEU THAM KHAO

1. S. K. Oh, D. S. Baik, Y. C. Han (2003), "Emission characteristic in ultra low sulfur
diesel", International Journal of Automotive Technology, 4(2), pp. 95-100.

2. X. Ma, K. Sakanishi, I. Mochida (1994), "Hydrodesulfurization reactivities of
various sulfur compounds in diesel fuel", Ind. Eng. Chem. Res., 33(2), pp. 218-222.

3.  (a) P. Wassercheid, W. Keim (2000), "lonic liquids: New solutions for transition
metal catalysis", Angrew. Chem. Int. Ed., 39, pp. 3772-3789; (b) J. S. Wilkes (2002),
"A short history of ionic liquids - from molten salts to neoteric solvents", Green
Chem., 4, pp. 73-80; (c) K. Mikami (Eds) (2005), Green Reaction Media in Organic
Synthesis, Blackwell, Kundli; (d) P. Wasserscheid, T. Welton (Eds) (2008), lonic
Liquids in Synthesis, Wiley-VCH, Weinheim.

4, (a) A. Bosmann, L. Datsevich, A. Jess, A. Lauter, C. Schmitz, P. Wasserscheid
(2001), "Deep desulfurization of diesel fuel by extraction with ionic liquyds", Chem.
Commun., pp. 2494-2495; (b) S. Zhang, Z. C. Zhang (2002), "Novel properties of
ionic liquids in selective sulfur removal from fuels at room temperature", Green
Chem, 4, pp. 376-379; (c) J. D. Holbrey, W. M. Reichert, M. Nieuwenhuyzen, O.
Sheppard, C. Hardacre, R. D. Rogers (2003), "Liquid clathrate formation in ionic
liquid-aromatic mixtures", Chem. Commun., pp. 476-477; (d) J. E. Ber, P.
Wasserscheid, A. Jess (2004), "Deep desulfurization of oil refinery streams by
extraction with ionic liquids", Green Chem., 6, pp. 316-322.

5. (a) E. Kuhlmann, M. Haumann, A. Jess, A. Seeberger, P. Wasserscheid (2009),
"lonic liquids in refinery desulfurization: Comparison between biphasic and
supported ionic liquid phase suspension processes", ChemSusChem, 2(10), pp. 969-
977; (b) A. A. P. Kumar, T. Banerjee (2009), "Thiophene separation with ionic
liquids for desulphurization: A quantum chemical approach", Fluid Phase Equilibria,
278(1-2), pp. 1-8; (¢) H. Gao, J. Xing, Y. Li, W. Li, Q. Liu, H. Liu (2009),
"Desulfurization of diesel fuel by extraction with Lewis-acidic ionic liquid",
Separation Science and Technology, 44(4), pp. 971-982; (d) P. Peng, C. Ma, L. Xi, J.
Qu, M. Li, X. Gao, X. Mu (2009), "Method for reducing sulfur content in gasoline",
Faming Zhuanli Shenging Gongkai Shuomingshu, CN 101376842 A 20090304.

6.  (a) V& Thi My Loc, Lé Ngoc Thach (2005), "Nghién ctru diéu ché mot s6 moi truong
xanh: chat l1ong ion halogenur 1-n-butil-3-metilimidazolium", Tuyén tdp cdc céng
trinh, Ho1 nghi Khoa hoc va Cong nghé Hoa hoc Hitu co Toan quéc lan tht 3, Ha
Noi, tr. 87-90; (b) Duong Thi Anh Tuyét, L& Ngoc Thach (2007), "Khao sat phan
mg diéu ché chat long ion bromur akilpiridinium trong diéu kién héa hoc xanh",
Tuyén tdp cdc céng trinh. Hoi nghi Khoa hoc va Cong nghé Hoa hoc Hitu co Toan
quéc lan thir 4, Ha Noi; (c) Nguyén Thi Mai Huong, Lé Ngoc Thach (2009), "Piéu

95



Tap chi KHOA HOC BHSP TPHCM S0 30 nam 2011

ché mot sd chat 1ong ion tetrafluoroborat 1-n-alkil-3-metilimidazolium trong diéu
kién hoa hoc xanh", Tap chi Hoa hoc, 47(2), tr. 154-161.

(a) Y. Shiraishi, K. Tachibana, T. Hirai, I. Komasawa (2002), "Desulfurization and
denitrogenation process for light oils based on chemical oxidation followed by
liquid-liquid extraction", Ind. Eng. Chem. Res., 41, pp. 4362-4376; (b) W.-H. Lo, H.-
Y. Yang, G.-T. Wei (2003), "One-pot desulfurization of light oils by chemical
oxidation and solvent extraction with room temperature ionic liquids", Green Chem.,
5(5), pp 639-642; (c) E. Lissner, W. F. de Souza, B. Ferrera, J. Dupont (2009),
"Oxidative desulfurization of fuels with task-specific ionic liquids", ChemSusChem,
2(10), pp. 962-964.

(Ngay Toa soan nhan duoc bai: 05-4-2011; ngay chap nhén dang: 10-6-2011)

96



