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ABSTRACT : This work has been conducted to select appropriate filter materials for
removing carbonyl compounds in mainstream tobacco smoke. To investigate of the usability of
this filter materials, two types of bead ion exchangers were synthesized and their adsorption
characteristics for carbonyl compounds were investigated. Sulfonic acid group-containing cation
exchanger and ammonium group-containing anion exchanger were synthesized by the suspension
polymerization of glycidylmethacrylate(GMA) and divinylbenzene(DVB) followed by the
subsequent functionalization, respectively. The removal efficiency of carbonyl compounds by these
two ion exchangers increased in the presence of meisture. However, the amount of carbonyl
compounds adsorbed on the anion exchanger was larger than that on the cation exchanger
under two levels of water contents tested. This phenomenon seems to arise from the electron
delocalization in carbonyl group of the anion exchangers. There was not any significant
relationship between the amount of carbonyl compounds adsorbed on ion exchangers and the
length of adsorption column. From the large ion exchange capacity and rapid ion exchange
reaction rate of the anion exchanger, it is suggested that the anion exchanger may be a good
filter material for removing carbonyl compounds in the mainstream tobacco smoke.

Key words : ion exchanger, reduction, adsorption mechanism, mainstream tobacco smoke, carbonyl
compounds
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Figure 2. Synthetic route of cation and anion exchangers.
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Fig. 3. Ion exchange mechanism between carbonyl compounds and ion exchangers.
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Fig. 4. Removal of carbonyl compounds in mainstream tobacco smoke according to the water

contents of two ion exchangers.

L : 54 mm(L)X7 mm(D) and S : 27 mm(L) X7 mm(D)
(L and S represent the length of adsorption columns)

- 164 -



olesgAlel o8 Pl TR F hud Pl 444 §F 54 2 F4 AAYE 74

Table 2. Removal efficiency of nicotine and carbonyl compounds by two kinds of ion exchangers

Removal efficiency

TPM Nicotine Tar Water in TPM (%)
(mg/cig.) {mg/cig.) {mg/cig.) (mg/cig.) Nicotine  Carbonyls
 Blank (Ky2ReF) 10.10 0.70 8.19 1.21 - -
Anion exchanger (Wet) 11.22 (.50 5.85 4.87 28.54 50.56
Cation exchanger (Wet) 10.07 0.53 6.21 3.33 24.19 45.75
Anion exchanger (Dry) 8.66 0.60 6.96 1.10 15.00 19.66
Cation exchanger(Dry) 891 0.62 7.28 1.00 11.00 20.58
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(a) Cation exchanger {c} Cation exchanger (e) Cation exchanger

(before adsorption) (After adsorption ; (After adsorption ;
dry condition) wet condition)

(b) Anion exéanger (&) Anidn"exchangérm
(before adsorption) (After adsorption ;
dry condition)

(f) Anion exchanger
(After adsorption ;
wet condition)

Fig. 5. SEM photographs of ion exchangers.
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