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Table 1 Infrared sbsorption peaks and assignments™®’

Absorbance band*
1003

Assignment
Ring C—C streich + Ring H—C—C bend

1029 Backbope C—C—H bend + H—C—C bend

1069 Backbone C—C—H bend
1154 Ring H—C—C bend
1181,1224  Backbone C—C stresch + Backbone C—C—H bend
1280 Ring H—C—C bend

* Wavennmber (cm™'); * Numbers correspond 1o those in Fig. 1a
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Fig. 1 The FTIR spectra of {a) SsPS and SsPS-H-11.9,
(b}dry sample, {c}hydrated sample
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Fig. 2 The spectra of the dry SsPS ionomers, (a) SsPS-Na-
11.9,(b) $sPS-K-11.9, (c) SsPS-Mn-11.9, (d) SsPS-Zn-
11.9 and {e) SsPS-Co-11.9
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(P 24) LB 1210 71 1228 cm ™' (B 2e) . WA R B
SO, FA B 7 i X BR 0 48 IR 3 4 B R AE 1046
cm™ ;1041 #1040 cm ' BB X =FP SsPS B
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Table 2 Infrared absorption peaks and assignments®

Absorbance band” -$-(50; M* ) SO M* < S0, M* 4 SOy M* ¢
$sPS-Na-11.9 1011.0(1010.4) 1043.9(1038.3) 1211.4 1234.5
SsPS-K-11.9 1010.8(1010.3) 1040.8(1037.1) 12191 1230.6
$sPS-Zn-11.9 1008 .8(1007.6) 1041.0(1034.6) 1208.5 1228.5
SsPS-Mn-11.9 1010.8(1008.3) 1046.0(1035.1) 1210.4 1230.5
SsPS-Co-11.9 1008.4(1007.2) 1040.5(1035.8) 1209.9 1228.2

* Wavenumber(cm™'}; * Numbers correspond to those in Fig. 2 for dry samples { without bracket) and Fig. 3 for hydrated samples (in the bracket} ;
* Symmetric stretching vibration of the sulfonate anion; © Asymmetric stretching vibration (doublet peaks) of the sulfonate anion
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Fig. 3 The spectra of the hydrated SsPS ionomers, (a) SsPS-
Na-11.9,(b) SsPS-K-11.9,{c) SsP5-Mn-11.9, (d) SsPS-
Zn-11.9 and (e) SsP5-Co-11.9
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MFEHMERHEAET SsPS BEY, I SsPS-
Na-11.9(H 3a), K & ERfE S0, HABFHIX K
HERSH THRREN 104 e "BERKEN
1039 cn ™' AN R B A IR DB W AR, P HE
B XRHAKAFERER BEFROLTHERR
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a3 RMLLIEHEER, e, 50, BHETF
X R MRS BWE TR 104l o BE
1037 em™ .
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1036 cm ' . FE AT MEBEHFERAR .
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SsPSEEYHE XEAAEKESERAFENER
TR TRENMHEDERYPH HEFRX
KXERNEIAEBOEEREAR® . KSEH
METESBHETF SsPS BESHA . HE TR H
HEANERESHESARNE T SsPSERDYN
EwX.

Table 3 Infrared absorption peaks and assignments”

Absotbance band® -$-(SO; M* ) S0y M* * 50y M* 4 S0; M* 4
3sP5-Zn-7.6° 1007 .1 1042.3 1232.0
SsPS-Zn-7.6 ' 1008.3 1040.8 1208.5 1229.0
5sPS-Mn-7.6° 10092 1048.3 1220.3
SsPS-Mn7 10092 1046.2 1210.4 1230.8

* Wavenumber {cm™'}; * Numbers correspond to those in Fig.4; ° Symmetric stretching vibration of the sulfonate anion; ° Asymmetric stretching

vibration (doublet peaks) of the sulfonate anion; © Reference [8]
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Fig. 4 The FTIR spectra of the dry S:PS jonomers, (a)
SsPS-Zn-7.6 and (b) SsPS-Mn-7.6

AR, B9 (a) N SsPS-Zn-7.6,(b) R SsPS-
Mn-7.6, %iEWHIHET THE 3.

mE4 BEIAR, SFE Mo® R Za®*
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em™',1208 F 1229 cm ™' ; B R W P 3 4 B i B
ZE 1046 ] 1041 em™'. WX F & M’ 1 Zn** B
SaPSE B (WILEN 7.6 mil%),S0, BIEF
B3 BRI B w3 R WO o MR
1220 #1 1232 em™" , LA & 1048 11042 cm™ ') 35 7%
F SsPS B R HI N 0 R ek B L IR AR
AP THATHRBEENEEYRNERETE—
EREM .
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FT-IR SPECTROSCOPIC STUDIES OF IONIC INTERACTIONS IN SULFONATED
SYNDIOTACTIC POLYSTYRENE IONOMERS

LI Huaming, SHEN Zhigang, WANG Jin, ZHU Fanming, LIN Shang’an
( Institute of Polymer Science, Zhongshan University, Guangzhou 510275)

Abstract  The effects of cation and hydration on caliop-anion interactions in sulfonated syndiotactic polystyrene
{8sPS) ionomers were examined by FTIR spectroscopy. [onie interactions in SsPS icnomers are reflected in their
FTIR spectra directly, affecting the vibrations of the sulfonate amion.lt is found that the counterion and hydmatien
have a profound influence on cationanion interactions in the SsPS ionomers containing divalent transition metal
cations (such as Mn’* ,Zn’* and Co’* ) and alkali metal cations (such as Na* and K ) .In the dry materials, the
ceunterion imposes a strong electrostatic field on the sulfate anion that polarizes the S—0O dipole and shifis the
asymmetric and symmetric vibrations of the sulfonate anion to higher frequencies. While in the hydrated matenials,
the polarization by the cation weskens and shifts the cooresponding vibrations to lower frequencies. For the
unneutralized sulfonated syndiotactic polystyrene, in the hydrated form, the proton of the sulfonic acid is removed
from the anion, yielding the sulfonate anion, S0, . While in the dry form, the FTIR spectra of the sample exhibit
characteristic ahsorbances of the sullonic acid,—S0,H, group.

Key words Syndiotactic polystyrene, Sulfonated syndiotactic polystyrene, Ionomer, FTIR speciroscopy, lonic

interaction



