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Abstract : Porous poly(chloromethyl styrene) (PCMS) resins were synthesized by suspension
polymerization, The cationic resins having quaternary ammonium groups were prepared
by the reaction of the synthesized resins with tertiary amines. The effects of the content
of the crosslinking agent and diluent on the structure and characteristics of the resins were
investigated. It was found that density, water content, and ion-exchange capacity of resins
were increased with the decrease of crosslinking agent and with the increase of diluent
content, whereas the fixed charge density was decreased. The reactivity of resins with amines
increased with the decrease of length of the alkyl chains, and then ion-exchange capacity
increased as well. The sorption behaviour of the cationic resins was also investigated by

using the sodium salt.
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Table 1. Materials.
Designation Description Source Grade
CMSs Chloromethylstyrene A o] g}sH(F+) EP.
DVB Divinylbenzene Wako. Chem. Co. E.P.
(50 wt% in ethylvinylbenzene)
BPO Benzoyl peroxide Aldrich Chem, Co. E.P.
PVA Poly(vinyl alcohol) DP : 2000 Wako Chem. Co. EP.
toluene Toluene Junsei Chem. Co. E.P.
TEA Triethylamine Hayashi Chem, Co. E.P.
TBA Tributylamine Hayashi Chem, Co. E.P.
TOA Trioctylamine Wako Chem. Co. EP.
dioxane 1,4-dioxane Shinyo Chem, Co. GR.
EtOH Ethanol Wako Chem, Co. E.P.
0.1 N NaOH 0.1 N NaOH standard aqueous solution Wako Chem. Co.
0.1 N HCI 0.1 N HCI standard aqueous solution(f=1.002) Shinyo Chem. Co.
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Fig. 1. SEM of PCMS resins.
(a) DVB : 20 wt%, Diluent / Monomer(v / v)
105
(b) DVB : 30 wt%, Diluent / Monomer(v / v)
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(c) DVB : 20 wt%, Diluent / Monomer(v / v)
: 1.0
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(a) DVB : 30 wt%, Diluent / Monomer(v / v)
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Fig. 3. IR spectra of PCMS resins.
(A) base resin
(B) aminated resin
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Table 3. Characteristics of Resins, Amination was
[Performed with TBA,

Samples .- Water con- Degree of  Analytical

DVB .. ;. Tolme , ; ‘De;mt);‘ tent* (gH,0 amination charge density]
MY’"’ Monumerv”) b/om) /g resin) (%) leg./1)®
0.10 0.5 0.87 0.75 67.51 0.57
0.15 05 0.81 0.71 62.31 0.63
0.20 0.5 0.75 0.66 60.55 0.80
0.25 0.5 0.71 0.58 57.05 1.04
0.30 0.5 0.61 0.49 50.36 1.27
0.20 0.25 0.86 0.53 49.93 1.05
0.20 0.75 0.69 0.72 68.54 0.59
0.20 1.0 0.61 0.79 7245 040

* for water swallen resin,
b . .
based on the volume of water in resin,

Table. 4. Characteristics of Resins, Amination was

Performed with TEA. Performed with TOA.
Samples ) Water con-  Degree of  Analytical Samples Water con-  Degree of Analytical
DVB Tohme Densi? tent*(gH,0  Amination charge density DVB Tokupe Deaiy! tentgH,0  amination charge density
Tl LT BN I it mel AL K7 I SO
0.10 0.5 0.86 083 77.62 041 0.10 0.5 0.84 0.66 4123 0.49
0.05 05 083 0.79 73.11 048 0.15 0.5 0.79 061 4052 0.59
020 0.5 0.78 073 70.22 0.63 0.20 05 0.74 0.55 37.12 0.70
0.25 05 074 0.67 65.60 0.73 0.25 0.5 0.69 046 34.90 0.95
0.30 05 0.66 0.58 57.46 1.04 0.30 0.3 0.61 0.33 30.69 144
0.20 025 0.88 0.64 56.89 0.76 0.20 0.25 0.83 0.39 2671 097
0.20 0.75 073 0.81 81.87 0.36 0.20 0.75 0.68 061 45.73 0.66
0.20 1.0 0.65 0.89 87.37 0.16 0.20 1.0 0,59 0.69 50.01 0.50

® for water swallen resin,
®based on the volume of water in resin,
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# for water swallen resin,

b based on the volume of water in resin,
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Table 5. Parameters for the Interpretation of Sorption,

Alkyi Composition ratio X K Yo Ko
ammo-{ DVB/Mono- | Tolune/ Salt /)~ {mal/D) 1/ ma)
nium | mer(w/w) | Monomer(v/v)
NaCl | 0029 034 0029 100
NaBr | 00% 035 00 10
01 05 . .
Nal 0050 040 0050 %
NaNO. | 0047 037 0047 %0
TEA
NaCl | 0043 038 0049 70
NaBr | 0050 040 0050 %0
02 19 . .
Nal 0068 045 009 180
NaNQ; | 0067 040 0057 170
NaCl | 0049 034 009 100
NaBr | 0051 037 0651 110
0l 05
Nal | 0061 043 0061 140
T84 NaNO,| 0059 039 0059 130
: NaCl | 0058 040 0088 130
0 Lo NaBr | 0060 041 0060 130
" ’ Nal | 0065 051 0065 150
NaNO, | 0062 049 0062 130
NaCl | 0057 040 0057 100
NaBr | 008 042 008 110
01 05
Nal 0070 046 0070 200
104 NaNO; | 0068 044 0068 160
NaCl | 0067 043 0067 10
0 0 NaBr | 0069 043 0069 160
i Nal 0084 048 0084 20
NaNO,| 0082 046 0082 200
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