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Recently the exploratbn of ushg bnic lquil in
gasoline desulfurization has attracted extensive atten-
tond 7. Directly usng ionic liquid as an extractant
for liqui/liu d extractbn’ | oras solvent for the oxi
dative desulfurizatbn of model 0i] canmercial desel
and lght oily etg were reported and perfect resulis

.46
were obtaned *.

In oder tomake the operatbon more
practically usable heren, we presentour new attempt
to prepare a Polyvinyl alcohol (PVA) supported ionic
liqud membrane and its possbility to be used in gasoe-
lne desulfurization

The PVA supported ionic liuid membrane was
prepared as follow ing procedure Firstly suitable
anount of PVA powder ( 8-8% hydrolyzed M,:
85000-12400Q0 A ldrich Chenical Ca ) and ionic
lijuil ! were dissolved i debnized water and stired
for4 h at 80 C. Then the hamogeneous solitbn was
poured onto a stanless steel plate and the solvent was
evaporated at roan tem perature n air for 12 hours So
a PVA supported ionic liquid membrane wih around
25 Bm thickness ( by SEM analysis) was achieved
A1 the menbranes with or wihout bnic lgui were
characterized by FI-IR (N icolet Nodule 5700), DSC
(MettlerToledo 822) and SEM ( JSM-5600LV ).

The typical FI-R spectra of PVA membrane
pure iont lqud and PVA supported [ EM In | [ BF4]

iont liquid membrane were shovn n Fg 1 A lhough
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the FT-IR spectra of PVA itself and ionic liquid were

c
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Fig 1 FI-R spectra of PVA membrane ( a), PVA suppor
ted 30wt [FEMI] [ BF,] (b) and ( c¢) pumr

[ EM ] [BE, |

overlapped w ith each other the characteristic peaks of
pnic liquid [ EM In| [ BF, ] at 1573 an’ and 1171

an were still observable after inmob ilization. There-

fore itwas clear that the bnic liquid was successfully
mmobilized on/n the VA menbrane The SEM phe-

tographs of differentm embranes were shown in Fig 2

Fig 2 SEM picures of PVA manbnane ( kft) and 30%
[FM ][ BF,] /PVA (right 20 KV, 1 000)
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and the thickness of the membranes was detem ined to
be about 25 nm The morphology of the pure PVA
menbrane is relatively flat and unifom but the PVA
supported bnic liquid membrane was very coarse and
porous Results of DSC measurement of pure PVA
menbrang PVA supported bnic liquid menbrane and
It could be
found that Hr PVA supported bnic lquid m enbrane
theT, T. and T, were all uncbsewab le betw een —100
C and 150 C. The reason m ght be that the PVA and

iont liqui werewellm xed w ith each other and here-

pure iont liquids were given in Table 1.

bre hey bst their own specific properties
Table 1M elting (T,, ), cold crystallization (7, ) and
ghss transition (Tg) temperatures for PVA /ionic liquids

hybrid m anbranes'
com pound T,/C T,/C T, /C
PVA men brane 85 — —
[ FM ][ BF, ] 8787 -16 73 -395
30% [FEMIn][BE,] /PVA _ _ _
[ BMIn][ BF, ] 8694 — —

30% [BMIn][BF,]/PVA _ —

“[FM I | = Eethyl3-meihyl in dazolim; [ M k] = -
butyE3-m ethy | in dazo lum.

The treament of themodel gasolnewas illustrated
n Fig 3 The effectve area of the menbrane was
2 78 x 10°m” About 10 m1 of n-octane/ thiophene
m ixture was added nto the feed canpariment and vacu-
un treated (~ 133 Pa) under stirrng for 5 hours The
materials that passed themembrane were collected with

lqud nitwgen coolng trap and farther analyzed by

GC-FID. M odel gasolines of different th bphene concen
tratbns w ere firstly tested wih 30% [ M In | [ BFs ]/
PVA menbrang Table2 The corresponding thiophene
mass fractions in the feed were varied between 7 33 X

10" and Q 497 g/g ltwas clear hat he variation of
thiophene concentratbn has great infuence on the flux
of thiophene itself and n-octane As magned the flux
of thophene ncreased with the ncreasing of the th -
phene concentration but the selectwity decreased For
the flux of roctane it decreased at the same tme As
to the stability testng of hemeanbrang itwas reused o
ver sanplew ith th bphene concentraton 13 3 X 10" glg

However the fnal concentraton of h bphene ncreased
t0d 95% 10" g/g fron 3 15% 10" g/g in he second
mn H ence the preparation method should be further

mproved n order to get applicable membrane

model
———t+—— gasoline

porous
stainless late —<————  membrane

10

Fig 3 An illustration for he tream ent of thiophene

Vacuum

contain ng m odel gasolne

Tabk 2 The treatment ofmodel gasolines contain different anount of thiophene wih 30% [EMIm][BF,] /PVA m anbran¢'

Orignal concentraton J e thiophere woctne + thiophene Sele Final concentration
(/9 (g/n’h)  (g/’h) (ghn’ h) (%)" (g/g)
7.33x10°¢ 90 4 Q2 90 6 10 2 59E- 4
133x107* 58 5 05 590 26 315E-4
133x10°* 29 1 04 295 15 495 E-4
29 3x 10°* 67 8 LO 68 8 20 7161E-4
0 302 24 3 2.2 495 31 0 250
0 410 312 231 543 47 0 315
0 497 20 2 % 3 76 5 47 0 435

*the model gasoline was prepared w ih n-octane and thiophene J=Q At(g/m*h), J & the fux (gim® h), Q & the total anount of

m kires that passed them anbrane during the expermental tine nterva] ¢ at steady state and A is the effectivem anbrane area " sekctivity

D piophenmocine = (F iiphens 7Y woetne ) /(Fiopene Dot )s Xiigenes ¥ iophens Frwoctne A1 Yoo @1 the weight fractions of thphene and n-octane

n the feed and n the pem eated liquid m xture “Them enbrane was reused br the second tine



In consieraton of the flux and selectivity to thio-
phene together it indicated hat ourmembrane systen is
more suiabk for low concentmtbn thiophene gasoline
treatment Therefore we further test the function of
several readily available ionic liquids supported n/on
PVA menbmane using 200 ppm  h bpphene model gaso lne
A's itwas shovn nTable3 [BMIn][H,FO4], [ BV In]
[N(CN)>] and [ C;OHM In] [ BF,] exhbited relatwvely
good selectwity to thiophene The concentration coul be
reduced to ~ 120 ppm If use PVA supported [ Cs

CNM In|[BE:], [BPy][BFsi], [BM In][NO;] and [C;
CNMm ompholine] [NT £ | membranes the final concentra-
tion of hbphene was still mantaned at 170-180 ppm.
The reason br this difference was still unclear at this
stage Elanental analysis of PVA supported [ BMIn |
[ NO; ] menbrane showed that the nitrogen contents n
and 6 o
using Therefore the ionic liquil could be mmobilized &

the men brane were 5 &% bebre and after

side the meanbrane effectvely.

Table 3 Results of m odel gasoline treaim ent w ith different bnic liquid/PVA m anbranes'

Original Final
J n-octane J thiophene Sele
M enbranes concentraton con centra tion

(ghn® h) (gm’h) @)
(g/g) (g/9)
30% [BM ] [H,PO,] /PVA 200 ppm 56 8 009 12 123 ppn
30% [ BM In [[N(CN), | /VA 200 ppm 53 6 0 08 12 127 ppn
3% [C,0HM In|[BE, ] /PVA 200 ppm 712 Q07 717 133 ppn
3% [C,0HM In][NO,] /PVA 200 ppm 42 8 Q 05 85 150 ppn
30 [C;CNM Im][BF,] /PVA 200 ppm 45 1 Q03 33 181 ppn
30% [ BPy][BF, ] /PVA 207 ppm 16 2 Q0 006 20 176 ppn
X% [BM In][NO,] /PVA 200 ppm 94 2 004 24 175 ppn
30% [ C;(NMmorpholne][ NT] /PVA 200 ppm 47 56 0 04 4 40 172 ppm

* te sane condition as used n Table2 [ C,0HM Im] = Fhydwxyethy+3-methyl mdamliny [ C;CNM In | = FButywnitrile-3-methyl
m dazo lum; [ Bpy] = N-butyl pyrid nim; [ C; CNMmorpholine] = I-Butyron itrile-3-m eyl moipholne

In conclusbn  the desulfurization ofmodel gasoline
contanng thophene with bnic liqud modified PVA
menbmne was nvestgated The prelm nary results
show ed that the ionic lquid modified PVA m en brane was
suitable for the treament of bw thiophene concentration
gasoline The further mpovement and the detailed char

acterization of hemanbrane systan are undergo ing
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