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Fig.1 Schematic presentation of pervaporation system
A: Permeation cell; B: Electromagnetic stirrer; X. YNERETYAEBELAHAST B
C: Collector trap; D: Three—way plug; ERENY. EEW. D ifﬁﬂ(fﬂiﬁ

E: Vacuum gage; F:Bufker tube;
G: Vacuum pump INFF.
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Tab.1 Effect of counterions on the flux and separation facter (Feed temperature:
25 T; thickness of membrane: 70um; IEC: 186 meg/g)

Counterion wat(:-t;: )&ed Water (I:t‘}/): ;‘mea te Ow/d J (g m? - h)
Na* 20.0 98.3 231.3 398
K* 21.0 99.2 466.5 286
Cst* 27.0 99.3 384.0 702
Mg+ 20.9 98.0 185.4 463
Ca?* 20.7 98.5 251.6 172
A 21.0 99.0 372.0 286

* The results come from the author’s work at SUNY—CESF, membrane thickness: 40.6um, IEC:2.33meq/g
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2. E;ﬁmglm”uﬂ Fig.2 Schematic presentation of the intercross

IEC%%W%%&&&WE%%WE? g.model of hydr:tion ions in non —crystalline region
WAL R IR EFEA IEC x;j':ﬁj‘;ﬂ{ / JKiE  of sulfonated polyethylene ion —exchange membrane
AMB BRI LM 2. RPHE— RS EIHILK LDPE B, JUER
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Tab.2 Pervaporation properticge of dioxane/water mixtures through sulfonated polyethylene
ion—exchange membranes with various IEC. 25T, Na*)

—CH-CH;—

IEC Water in feed Water in permeate Awyd J @g/m® - h)
(meq/g) Wt%) Wwt%)

0 20.8 46.0 3.2 11
0.17 20.8 49.8 3.7 41
0.95 20.8 80.3 15.5 13
1.65 20.5 96.4 103.8 277
1.86 20.0 98.3 231.3 . 398

RZBBORBRLR N EMEE. RNABEEAABES T, S RRRN
BE (BWAFEKIEC) MERE, AEAFSNIRCEERY ), ¥RETET2HN
£ (A 3) KM, HIEC<1meq/ghf, BRBEE “Je.bo” G5H, PEIRRNE TG
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Fig.3 Photographs of dyed cross section of sulfonawd polycthylene ion— exchange
membranes with vanious IEC

a. [EC=0.1Tmeqfg: b. [EC=0.95 meq/g; c. IEC=1.65 meg/g
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Fig.5 Swelling properties of sulfonated polyethylene
ion —exchange membranes in dioxane/ water
mixtures
Counterion: Na*; IEC: 2.29meq/ g;
membrane thickness: 70um temperature: 25 C
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Tab.3 Effect of temperature on the flux and separation factor
(Counterion: Na*; Thickness of membrane: 70um; IEC:1.86 meq/g)

Fig.4 Dependence of separation properties on
the dioxane concentration in feed
Couterion: K*; temperature: 35 C; IEC; 1.86 meq/ g

Temperature Water in feed Water in permeate o w/d J@gm? - h)
t) Wt%) wt%)
25 20.0 : 98.3 231.3 398
35 20.0 98.7 303.7 611
45 20.0 99.0 396.0 882
55 20.0 99.0 396.0 1221

BEFE, SFEshmel, BAEmEBREN, KEBTRESES, KA TER
Y EGEREM, T M. R ABES FHRERERNERTRE-RE (0
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Fig.6 Semilog plot of flux vs. reciprocal of absolute %1k, ﬁ]ﬁiﬁj}ﬂﬁj‘k,ﬁ}fumn]:iﬁg
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STUDIES ON THE PERVAPORATION SEPARATION
OF DIOXANE/WATER MIXTURE BY THE
SULFONATED POLYETHYLENE
ION - EXCHANGE MEMBRANE

LI Wenjun , ZHONG Wei, ZHENG Wenyue, LI Ping
(Department of Macromvlecular Science, Fudan University, Shanghai, 200433 )

ABSTRACT

The sulfonated polyethylene ion —exchange membrane, which is hydrophilic, re-
sistance to solvents and acid—alkali, was prepared by a heterogeneous
photochemical chlorosulfonation of polyethylene film. Pervaporatioh separation of
dioxane/ water mixture through this membrane indicates that both flux and separa-
tion factor are very high when the feed is near azeotropic composition. The effects
of counterions, temperature, ion—exchange capacity and feed concentration on the
separation properties were discussed. The transport of permeants was supposed to
be through a “water channel” formed from the connection of water cluster in the
membrane. The “water channel” model was supported by the facts that the dis-
tance between two ion—groups is shorter than 10A for the membrane with 1
meq/g, and the apparent permeation activation energy of water in the membrane
is near that of in water.

Key words Ion-—exchange membrane, Pervaporation, Membrane separation,
Dioxane/ water mixture





