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Abstract: To use the filter materials for reduction of carbonyl compounds in cigarette mainstream smoke, the bead type
cation and anion exchangers were synthesized by the suspension polymerization of GMA and DVB followed by the
subsequent functionalization with sodium sulfite and diethylamine, respectively. FT-IR/ATR was used to characterize
functionalized copolymer formation by sulfonation and amination, and the morphology change of ion exchangers accor-
ding to the adsorption of cigarette mainstream smoke were observed by SEM. Ion exchange capacity, functionalization
yield and adsorption properties of carbonyl compounds in cigarette mainstream smoke were investigated. The highest
functionalization yields and ion exchange capacity were obtained at 5 wt% DVB content in co-monomer. The adsorption
amount of carbonyl compounds in cigarette mainstream smoke of anion exchanger was higher than that of cation
exchanger because of its electron delocalization in carbonyl group. The adsorption efficiency was increased in the presence
of moisture. This results indicated that the anion exchanger was applicable for cigarette filter material because of its large

ion exchange capacity and rapid ion exchange reaction.
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Figure 1. Adsorption unit used for collecting cigarette mainstream smoke.
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Figure 2. Synthetic route of cation and anion exchanger.
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Figure 3. Plot of amination yield and ion exchange capacity of anion ex-
changer according to the DVB content in co-monomer.
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Figure 4. Plot of sulfonation yield and ion exchange capacity of cation ex-
changer according to the DVB content in co-monomer.
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Figure 5. FT-IR/ATR spectra of (a) GMA-DVB copolymer, (b) cation ex-
changer, and (c) anion exchanger.
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Figure 6. Ton exchange mechanism between carbonyl compounds and
ion exchangers.
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Table 1. Removal Efficiency of Nicotine and Carbonyl Com-
pounds by Various ion Exchangers

Removal efficiency

TPM*  Nicotine Ta'  Waterin TPM %
. . . . 0
(mg/eig.)  (mgleig)  (mgleig)  (mgleig.) —
Nicotine ~ Carbonyls
Blank
10.10 0.70 8.19 1.21
(Ky2R4F)
Anion exchanger
11.22 0.50 5.85 487 28.54 50.56
(Wet)
Cation exchanger
10.07 0.53 6.21 333 24.19 4575
(Wet)
Anion exchanger
8.66 0.60 6.96 1.10 15.00 19.66
(Dry)
Cation exchanger
8.91 0.62 729 1.00 11.00 20.58

(Dry)
“TPM : Total particulate matter. “Tar : TPM - Nicotine - Water.
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Figure 8. SEM photographies of various cation and anion exchanger.
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