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ABSTRACT

Polyamide containing carboxylic acid was sulfonated with chlorosulfonic acid in dichloroethane under various con-
ditions. The impact of the sulfonating agent concentration, the reaction temperature, and the reaction time on the ion
exchange capacity was investigated. The mechanical and thermal properties, the contact angle, and the change of poly-
dispersity were calculated for studying change of their properties. The reactions were effective, when the temperature
was below 10°C and the concentration of chlorosulfonic acid was below 0.05 mol. The value of ion exchange capacity
was increased with reaction time. Thermal and mechanical properties were nearly unchanged according to the degree
of sulfonation, but the contact angle was increased with increasing the value of ion exchange capacity.
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Fig. 1. The chemical structure of CPA and SCPA.
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Fig. 2. FT-IR spectra of CPA and SCPA.
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Fig. 3. IEC. as the functions of CSA concentration and reaction
temperature. Reaction was carried out for 5h under N,. The
accuracy of IEC was less than 5%.
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Fig. 4. IEC as the function of reaction time. Reaction was carried
out with 0.05mol of CSA content in DCE under N,. The accuracy
of IEC was less than 5%.

Table 1. Thermal behavior of CPA and SCPA in TGA traces®

No. T CO Ty (O Tuw (O T (C)
CPA 300 430 560 650
SCPA (IEC=0.12) 180 430 560 650
SCPA (IEC=048) 150 400 540 670
SCPA (IEC=0.73) 120 385 540 670

? Measured at a heating rate of 20°C/min in nitrogen. T;: initial
decomposition temperature, T,,: 10% weight loss temperature,
Toa: temperature of maximum rate of weight loss, and T;:
final decomposition temperature. The accuracy of measured
temperatures was less than 10°C.
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Fig. 5. GPC of CPA and SCPA.
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Fig. 6. Evaluation of the Tg versus IEC in the SCPA.

4 1%} Fig. 5914 B ufe} o] SCPACIAME A&
2} &0 2 ok} shoulderr} FAIE 2w, o] 2 8hg-afo]
27155 SHEARA] S (polydispersity index)7} S71HE & %
4 ok Fo] =¥ -SO,H group®] A1 Ee] 93+
EAZE QlFe| F7t2 23R 2] shoulder’} .34 5™,
o2 T 2] degradation®Z A2} FE-2] shoulder”}
A= o] o] g-Fe oo} T HEAR T S
8= 702 ARt (Hinke & Staude, 1991; Stevens, 1990).

Fig. 6= o] 2385l @& Tgol WIE HAF
k. Tex 3A A=Y FeEA 2EAl F42] X3

ol71z=
80
oL i\H\
~
s

; \
2 a0 b
<
-
<
B
=
<
Q

20 |-

0 i " 1 n i

0.0 0.4 0.8

lon Exchange Capacity(meq/g)

Fig. 7. Effect of the IEC value on the contact angle of water.

Table 2. Tensile Strength and Elongation of CPA and SCPA
according to TECY

IEC Tensile Strength Elongation
(meq/g) (kg/mm’) (%)

0 5.8 9.6
0.12 5.8 9.6
0.27 5.8 94

. 048 5.5 9.5
0.73 5.6 9.3

® Measured at room tempefature. The accuracy of tensile strength
and elongation was less than 0.2 (kg/mm’) and 0.5 (%),
respectively.
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1990; Othmer, 1984; Kricheldrof, 1992).
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