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292 AFgAE §718ud  g3isle poly[methyl[ 4-(phenylthio)phenyl Jsulfonium
trifluoromethanesulfonate] (PPST)& methyl-(phenylthio) phenyl sulfoxide®] A71&Fgo s
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ABSTRACT: In this work, the soluble polyl methyl[4-(phenylthio)phenyllsulfonium
triflucromethanesulfonate] (PPST) in organic solvents was synthesized by self-condensation
polymerization of methyl-(phenylthio)phenyl sulfoxide. Sulfonated poly(phenylene sulfide)
(SPPS) was prepared by sulfonating PPST with fumic sulfonic acid (10% SO3-H,SO,) and
demethylation with aqueous NaOH solution. The optimum conditions of the sulfonation of
PPS which was determined by ion exchange capacity and IR absorbance were reaction time
of 12hr and reaction temperature at 150 ‘C. lon exchange capacities of SPPS measured by IR
spectroscopy was 11.5 meq/g and the degree of sulfonation per repeating unit was 2.19. The
sulfonation reaction above 150 °C resulted in a decrease in the degree of sulfonation because
the crosslinking reaction took place through dehydration between the sulfonic acid and near
phenyl groups. As PPS was sulfonated, glass temperature (T) increased and initial degrada-
tion temperature decreased.
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Figure 1. Synthesis of sulfonated poly(phenylene sul-
fide).
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Figure 2. Synthesis of sulfonated poly(phenylene sul-
fide).
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Figure 3. Absorbance vs. concentration of
CeHsSO;Na in mixture of CgH;SO3Na and PPS.
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Figure 4. FT-IR spectra of monomers. (a) MPSO, (b)
MSP, (c) MPS, and (d) MPPSO.
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Figure 5. FT-IR spectra of polymers. (a) PPST, (b)
PPS, and (c) SPPS.
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Figure 6. FT-IR spectra of PPS of different sulfona-
tion temperature. (a) 90 C, (b) 110 iC, (c) 120 C, (d)
150 °C, and (e} 170 C.

(d)

(b)
3
| =
=
& (c)
2
(]
=

|

r I r r . T .
2000 1600 1200 800 400
Wavenumber (cm-1)
Figure 7. FT-IR spectra of PPS of different sulfona-
tion time. (a) 6 hr, (b) 9 hr, (c) 12 hr, and (d) 15 hr.
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Table 1. Ion Exchange Capacity Change of SPPS
with Reaction Temperature

reaction temperature (C) 40 60 80 90 110 120 150 170

ftcaton (meq/g) 127 204 272 411 i i i 897
Aton{mea/s) 024 (039) (052) (0.78) (169)
| 107 212 241 403 485 796 1158 882
baseline (mea/e) 1 0) (0.40) (1.46) (076) (0.2) (L50) (219 (167
curing (meg/g) o370 4% 810
(200, 3hr) (0.70) (0.93) (1.53)

(): Degree of sulfonation (DS).

Table 2. Ion Exchange Capacity Change of
SPPS with Reaction Time

reaction time (hr) 6 9 12 15
382 411 4.49 458
(0.72)  (0.79) (0.85) (0.87)
. 321 403 4.40 463

baseline (mea/e) (061 (076) (083) (088)
(): Degree of sulfonation (DS).

titration (meg/g)
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Table 3. Adsorption of SPPS for Metal Ions

Li(I) Na(1) K(II) Mg(0) Ca(II)
340 350 378 387

metal ions
adsorption (mmol/g) 2.95

Table 4. Solubilities of PPST and SPPS with
Sulfonation Temperature

SPPS
solvent PPST sulfonation temperature (C)
80 90 110 120 150 170
DMAc O X A A A A X
NMP @] X A 0] 0] 0] X
DMF O X A O O D X
CHCI3 O X X X X x X
MeOH O X X A 0] O X
EtOH A X X X A A X
Hzo X X X A O O X
acetone O X X X N X x
THF A X X A A A X
toluene X X X X X X X
benzene X X X X X X X
Soluble : O. Swelling : &. Insoluble: x.

Aoz g
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DSC 4. Fig. 8] PPS¢} £E3}] wtgex s
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Figure 8. DSC curves of PPS and SPPSs. (a) PPS,
(b) 90 C, (c) 110 C, (d) 150 C, and (e) 170 C.
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Figure 9. TG curves of PPS and SPPSs. (a) PPS, (b)
90 ., (c) 110 T, and (d) 150 C.
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