NGHIEN CUU TONG HOP CHAT LONG ION
HOQ PYRIDINIUM VA UNG DUNG CHIET TACH
LUU HUYNH TU DAU DIESEL

Vii Thi Hong Phuong!

Tom tit: Chat long ion (ILs) trén co so pyridin N—butylpyridmzum acetate [BPy]
[Ac] va N-butyl pyr idinium nitrate [BPy][NO,] da dugc téng hop va xdc dinh dic
trung cdu triic bang pho héng ngoai IR. ILs da dugc thir nghzem chiét téch cac hop
chat heu hupnh trong déu diesel thuong phdm. Két qua cho thdy khé néng téch cdc hop
chdt heu hupnh ciia [BPy][NOJ cao hon [BPy][Ac]. Hiéu qua tach luu huynh ciia Ils
téing dan theo thoi gian va cao nhdt & 30 °C. Do do, [BPy][Ac]va BPy][NO J 6 thé
sir dung nhu cdc dung moi cé trién vong déi véi viéc xir Iy luwu hupnh trong dau diesel.

Tir khéa: chat Iong ion, lwu huynh

1. Mé dau

Chit 16ng ion hién nay ngoai viéc dugc sir dung nhu mot dung mdi xanh, né con
dong vai trd 1am xac tac cho nhidu phan {mg va cic qua trinh khac nhau. Trong d6,
viéc sir dung chit 1ong ion dé chiét tach Iwu huynh trong dau diesel 1a mét phuong phap
méi, da va dang dugc nghién ciru, tmg dung trong nhirmg nam gin déy [1]. Nghién ciru
ctia Andreas Jess va cc cong sur cho rang sir dung chit long ion 14 sur lua chon tdt nhét
cho giai doan tach luu huynh cudi ciing sau khi d3 thuc hién hydrodesulfua héa véi
xuc tac [2).Qué trinh khir luvu huynh bang phuong phaphydrodesulfurization truyén
théng tuy mang lai hidu qua nhung khéng dap tmg dugc yéu céu tich sau. Mot sb
hop chét Iiru huynh nhu dibenzothiophene, methyl dibenzothiophene va 4,6-dimethyl
dibenzothiophene khéng dugc dugc tach triét dé khoi nhién lidu [3].Bén canh do,
phuong phép hydrodesulfurization tiéu thu nhiéu nang lrong va hydrogen. Vi vay, hién
nay viéc sir sung chét 1ong ion dé chiét tach lwu huynh 12 mot phuong phép xanh dé lam
giam hop chét luu huynh trong cac san phim dau mé. Chét 16ng ion duoc sir dung dé
chiét tach lwu huynh trong nhién liéu diesel vi chat 1ong ion khong hoa tan trong diu
diesel, 6 i luc cao véi cac hop chét chira hru huynh, d6 bay hoi thap va d6 én dinh
nhiét cao. Nguyén tic chung ciia phuong phap nay la sir dung nhimg chét 16ng ion c6
kha ning hoa tan cac hop chét luu huynh trong nhién liéu va khong tan hydrocarbon.
Theo c4c nghién ciru gin day, chét 16ng ion ho pyridinium la mét trong sb cac hop chit
c6 kha nang chiét tach benzothiophen, dibenzothiophen va cac din xuét kho tach trong
nhién li€u diesel ma cac phuong phap khac khong tach dugc [4], [S]
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2. Vit liéu va phwong phap nghién ciru

2.1. Vit liéu :

Pyridine (99%, Phap), N- butylchloride (99%, Merck), Ethyl acetate (99%, Trung
Quoc) n-hexan (99%, Trung Qudc), AgNO, (99%, Trung Quéc), dau Diesel thuong
phim (Viét Nam).

2.2. Phuwong phdp nghién ciru

2.2.1. Téng hop ILs N-butylpyridinium acetate [BPy][Ac]vaN-butyl pyridinium
nitrate [BPy]J[NO ]

Qué trinh téng hop ILs N-butylpyridinium acetate [BPy][Ac] va N-butyl
pyridinium nitrate [BPy][NO,] trai qua 2 giai doan.

Giai doan 1: Téng hop ILs N-butyl pyridiniumchloride [BPy][CI]

e = O

Phan (g duoc thuc hién bang phuong phap khudy tir gia nhiét trong diéu kién cé
dinh ty 1€ mol N-butylchloride/pyridine vi lugng du 10% N-butylchloride va khong
str dung dung méi hitu co & nhiét 46100 °C v&i thoi gian phan tng 13 60 gid.Loc liy
phén tinh thé rén va rira sach bing ethyl axetatedéntrungtinh. Loai bo phan dung méi
rira, sau d6 dem phan san phém di c6 quay chan khong & 70 °C dé dudi vét dung moi.
Thu hi san phdm, cén va tinh hidu sudt phan tmg. Dac trung san phdm dugc xac dinh
bang phd hdng ngoai IR.

Giai doan 2: Téng hop ILs N-butylpyridinium acetate [BPy][Ac]va N-butyl
pyridinium nitrate [BPyJ[NO,]
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Thuc hién phan itng N-butyl pyridinium chloride véi acid acetic v&i ty 1€ mol 1:1
trong mdi trudng nudc tai nhiét d6 phong. Sau mot thoi gian, hén hop xuét hién két tia
mau tring duc. Loc liy két tiia va rira lai bing nudc, sau d6 dem sy va can khdi hrong
két tha. Dac trung san phim dugc xac dinh bang phd hong ngoai IR.

Thuc hién phan img N-butyl pyridinium chloride véi bac nitrate VO’l ty 1€ mol 1:1
trong mdi trudng nudc tai nhiét d6 phong. Sau mot thoi gian, hdn hop xuit hién két tia
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m’éu tring duc. Loc ldy két tua va rira lai béng‘ nudc, sau d6 dem sdy va cin khéi lugng
ket tha. Bac trung san pham dugc xac dinh bang phé hong ngoai IR.

2.2.2. Chiét tach luu huynh bang ILs [BPy][Ac], [BPy][NO,]

Nghién ciru dnh hudng cia thoi gian dén hiéu sudt tach heu huynh bang ILs
[BPy][Ac], [BPy][NO,]

Quia trinh chiét tach luru huynh dugc thuc hién trong didu kién khudy tir gia nhiét
trong khoang thoi gian da chon véi ty 16 khao sat [ls/DO = 1/1 & nhiét dd phong. Chiét
liy phén dau DO sau khi khudy va do ham lugng hru huynh.

Nghién ciru énh hudng cia nhiét dé dén hiéu sudt tach heu hupnh bang ILs
[BPy][Ac], [BPy][NO].

Qué trinh chiét tach lwu huynh duoc thuc hién trong diéu kién khudy tir gia nhiét
& cac nhiét do da chon véi ty 16 DO/ILs = 1:1, thai gian 60 phut. Chiét 14y phin diu
DO sau khi khudy va do ham lugng Iy huynh.

Ham luong luu huynh trong nguyén lidu truéc va sau khi chiét véi chét long
jon dugc xac dinh bang may do ham lugng lwu huynh LAB X-3500SCL (Oxford
Instruments). Hiéu suét tach luu huynh trong dau diesel dugc x4c dinh nhu sau:

H=.100

Trong d6: S, S, 1an luot 13 ham luong luu huynh trong ddu DO trudc va sau khi
tach bang ILs.

3. Két qua va thio luin
3.1. Téng hop N-butyl pyridiniumchloride [BPy|[CI]

Dic trung phd hdng ngoai IR dugc thé hién trong hinh 1 va bang 1 sau:
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Hinh 1. Phd IR cua [BPy][CI]
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Bang 1.

Dic trung phd IR cia [BPy][CI]

Tin sb hip thu

Pic trung

Pic trung nhém chirc

dic trung (cm™) | lién két

3030 —C-H bic trung ch? dao ddng hoa tri ciia nhém =C-H
trong hop chat hyrocarbon thom.

1625 - 1590 _ Dic trung cho dao dong hoa tri cua lién két doi
C=C trong hop chat hydrocarbon thom.

1700 - 1600 = Pic trung cho lién két C=N

1400 - 600 ) Dac trung ch? dao' dong hoa tri-ctia lién két C - N
trong hgp chat amine.

2940 - 2920 C-H bac trung cho dao dong hoa tri cialiénkét C- H
trong hydrocarbon no mach thang.

770 - 730 va 710 C-H Pic trung cho mot nhém thé trong hyrocarbon

- 690

thom.

735

DPiac trung cho ion chlorua trong hop chit.

Su ¢ mit cia lién két doi C=C va lién két C=N trong ving hip thu dic trung cho
céu triic vong cua hop chit pyridine. Cu tric cia mach alkyl trong chét 1ong ion dac
trung bang su c6 mat cia tin s6 hap thu 2940 - 2920 cm** va nam & vi tri thé mono gén
trén nguyén tir N. Tén sb tai vi tri 735cm™ dic trung cho anion [CI].. Nhu viy, nhitng
két qua trén da giap xac dinh mdt cach kha rd rang nhitng dic trung ctia chit Idng ion

[BPy][CI].

Hiéu suét phan tng 36,32%.
3.2. Téng hop ILs N-butylpyridinium acetate [BPy][Ac]vaN-butyl pyridinium
nitrate [BPy[[NO ]
Pic trung phd hdng ngoai IR clia [BPy][Ac] dugc thé hién trong hinh 2 va bang 2.
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Hinh 2. Phé IR caa [BPy][Ac]
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Bang 2. Pic trung phd IR cia [BPy][Ac]

Tan s6 hap

thy dic trung Dﬁf tru;ng Pic trung nhém chire
: lién ket
(em™)
3080 - 3010 ~C-H bic trung cho dao dong hoa tri nhom =C - H trong

hop chét hyrocarbon thom

Diac trung cho dao dong hda tri ciia nhém C=C trong
hgp chat hydrocarbon thom.

Pic trung cho lién két C = H cia hydrocarbon no
mach thing

bic trung cho dao dong hoa tri cia nhém C - N trong
hop chét amine

Pic trung cho lién két C - H cta hydrocarbon no

1625 - 1430 C=C

1700 - 1600 C=N

1 1400 - 600 C-N

2940 - 2920 C-H

mach thing
770-730 va C-H Dic trung cho mét nhém thé trong hyrocarbon thom.
710 - 690
bic trung cho dao dong hoa tri
2975 - 2950 C-H C - H cta nhém - CH, trong hydrocarbon no mach
thang.
1610 - 1550 - COOr DPic trung cho ion carboxylate

Su c¢6 mat cua lién két d6i C=C va lién két C=N trong viing hip thu dac trung cho
chu tric vong cia hop chét pyndme Céu tric cua mach alkyl trong chét long ion dac
trung bang su c6 mat cua tin s6 hép thu 2975 - 2950 cm! va ndm & vi tri thé mono gan
trén nguyén tir N. Tén sb tai vi tri 1610 - 1550 cm™ dic trung cho anion [CH,COQ0].
Nhu viy, nhitng két qua trén da gitp xac dinh mét cach kha rd rang nhimg dic trung
clia chét 16ng ion [BPy][Ac].

Hiéu suét phan tmg: 71.82%

Pic trung phd hong ngoai IR ciia [BPy][Ac] dugc thé hién trong hinh 3 va bang 3.

'
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Hinh 3. Phd IR cita [BPy][NO,]
Béang 3. Pic tnmg phé IR ciia [BPy][NO,]

Tan s6 hip thu |Pic trung . .

dic trung (cm™) | lién két Bic trung nhém chirc

3080 - 3010 —C.H Pac trugng cho dao dong hda tri nhém =C - H trong
hop chat hyrocarbon thom

1625 - 1430 c=C bic tru;ng cho dao dong hoéa tri cia nhém C=C trong
hgp chat hydrocarbon thom.

1700 - 1600 C=N bic trun:g cho lién két C = H cua hydrocarbon no
mach thiang

1 1400 - 600 C-N Pic trung ch? dao'dong hoa tri ciia nhéom C - N
trong hop chat amine

2940 - 2920 C-H bPac trurlg cho lién két C - H cta hydrocarbon no
mach thang

776(;(-) 730va7lo C-H |bPic trung cho mdt nhém thé trong hyrocarbon thom.
Pac trung cho dao dong héa tri C - H ciia nhom -

2975 -2950 C-H CH, trong hydrocarbon no mach thng.

1600 - 1650 - NO, |Dic trung cho - NO, cia gbc nitrate.

Su 6 mit cua lién két d6i C=C va lién két C=N trong viing hip thu dic trung
cho céu trac vong cua hop chat pyrldme CAu triic cia mach alkyl trong chit long ion
dac trung bang su c6 mit clia tan s6 hép thu 2940 - 2920 cm™ va ndm & vi tri thé mono
gan trén nguyén tir N. Tén sb tai vi tri 1660 - 1650 cm™ dac trung cho anion [NO,J.
Nhur viy, nhimng két qua trén da giup x4c dinh mét cach kha rd rang nhitng dic trung
clia chét 1ong ion [BPy][NO,]. Hiéu suét phan tmg: 64,04%.
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3.3. Chiét tach luwu hupnh bang ILs BPyJ[Ac], [BPy][NO ]
- Anh huéng ciia thoi gian dén hidu suat chiét tach luu huynh trong diu Diesel
Két qua nghién ctru dugc trinh bay trong hinh 1.
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Hinh 1. Anh huéng ciia thoi gian dén hiéu sudt téch luu hupnh

Két qua hinh 1 cho thiy khi ting thdi gian khudy thi hiéu suit cia qua trinh
chiét tach Ivu huynh ting. Cu thé, dbi v&i [BPy][Ac], hiéu sult tang tir 58,32% lén
63,918% & 40 phit va 66,716% & 60 phat. [BPy][NO,] c6 hiéu suét tang tir 69, 661%
16n 73,196% va 76,436% & diéu kién tuong tu. Nguyén nhan cia viée tang hiéu sut l1a
do khi tang thdi gian khudy tron s& lam tang kha nang tuong tac giira chét 1ong ion va
cac hop chit luu huynh, do d6 kha nang 16i cudn cac hop chét luvu huynh ra khoéi dau
DO tét hon.

- Anh huéng cia nhiét o dén hiéu suit chiét tich luu huynh trong dau
Diesel

Két qua khao sat anh huong ciia nhiét do dén qua trinh tach lvu huynh trong dau
DO bing chit long ion [BPy][Ac] dugc trinh bay trong hinh 2.

80.000
70.000 |—66:716
__ 60o.000 53.166
3 50.368
< 50.000 —— 45361
2 40.000 — —_
230000 }— —
=
20000 }— —
10.000 —_
0.000 _
30

ngt 4% (oC)

Hinh 2. D4 thi khao sat anh hudng ciia nhiét d6 dén hiéu suit tach lwu huynh
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Két qua khao sat cho thy khi ting nhiét 49, higu suit tach lwu huynh giam. Cu
thé, & dgéu kign nhiét d6 phong, ca hai chét 16ng ion [BPy][Ac] va [BPy][NO,] déu cho
hiéu sudt tach cao nhét, 1an lugt 12 60,088% va 70,103%. Tuy nhién, khi tang nhiét d
1én 45, 60 va 75°C, hiéu sut tach luu huynh giam dan. Diéu nay c6 thé dugc giai thich
nhu sau: khi nhiét d¢ ting s& lam ting tinh linh dong giira chét 1ong ion va hop chét
lwu huynh. Do d6, cac luc trong tac giita chét 1ong ion va hop chit luu huynh giam va
lam giam kha nang 16i cudn hop chit luu huynh khoi dau diesel.

4. Két luén

1.Téng hop dugc chat 16ng ion [BPy][Ac] va [BPy][NO,] di tir [BPy][Cl] bing
phuong phap khudy tir gia nhiét & diéu kién thudng trong méi treong nude dat hiéu
suat lan luot 1a 71,823% va 64,040%.

2. Khao sat cac yéu td anh hudng dén qua trinh chiét tach Iuu huynh bing chét
16ng ion [BPy][Ac] va [BPy][NO,]. Két qua thu dugc cho thay hiéu sudt qua trinh chiét
dat hidu suat cao khi tang thai gian chiét tai nhiét d6 phong.

3. Sir dung chét léng ion [BPy][Ac] va [BPy][NO,] dé chiét tach luu huynh trong
dau diesel cho hiéu suat lan lugt 1a 60,088% va 70,013%.
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Title: THE SYNTHETIC STUDY OF THE PYRIDINIUM BASED IONIC LIQUIDS
AND THE EFFECT OF EXTRACTION DESULFURIZATION
ON DIESEL OIL

VU THI HONG PHUONG
Institute of Marine Economy, BaRia - VungTau University

Abstract: The pyridinium-based ionic liquids (ILs) N-butylpyridinium acetate
[BPy][Ac] and N-butyl pyridinium nitrate [BPy][NO,] were synthesized and
determined by Infra red (IR) spectroscopy. ILs has been tested for the extraction of
sulfur compounds in commercial diesel oil. The results show that the sulfur extraction
efficiency of [BPy][NO ] is higher than of [BPy][Ac]. The effect of sulfur removal of
the ILs increases with the highest reach at 30 degrees C. According to the results, [BPy]
[Ac]and [BPy][NQ,] might be used as promising solvents of extraction desulfurization
on diesel oil.

Keywords: ionic liquids and sulfur.
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