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Abstract : To use the filter materials for selective removal of carbonyl compounds in cigarette main—
stream smoke, hydrazine such as 2,4—dinitrophenylhydrazine (2,4—DNPH) and dansylhydrazine (DAH)
impregnated adsorbents were prepared with perchloric acid or phosphoric acid as an accelerator in
hydrazone formation reaction. Changes of molecular structure and morphology of adsorbents in
various of impregnator were investigated by FTIR/ATR and SEM. Impregnation amount caused by reaction
time, acid type and impregnation reagent, and the adsorption properties of carbonyl compounds in
cigarette mainstream smoke were studied. Amounts of impregnation increased with increasing
reaction time. The removal amount for vapor phase carbonyl compounds by 2,4—DNPH impregnated
adsorbent was higher than that of dansylhydrazine impregnated adsorbent. The selectivity of 2,4—
DNPH impregnated polyacrylic type adsorbent was superior to those of other adsorbents. This result
indicates that the 2,4—DNPH impregnated polyacrylic adsorbent is applicable to cigarette filter material
because of its fast reactivity and porosity.

Keywords : carbonyl compounds, 2,4—dintrophenylhydrazine, dansylhydrazine, impregnation, selective
removal.
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Table 1. Physicochemical Properties of Trunk Materials

Sample Tvoe Surface  Averagepore  Particle Polarit
D ¥ area(m¥lg) diameter(d)  size(mesh) Y
Zeolte™ ep) Approx.60  100~150 Intermedite
Activate carbon
2 Polystyrene 311 Approx. 90 20~60 High
3 Polystyrene 720 Approx. 90 20~60 High
4 Polyacrylic 308 Approx. 90 20~60  Intermediate
5 Polyacrylic 480 Approx. 90 20~60  Intermediate
r——wﬁcﬁ Smoking Machine
250 mL Impinger
80mlL. of 2, 4-DNPH Solution

Figure 1. Scheme of adsorption unit for collecting cigarette
mainstream smoke.
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Table 2. Preparation Condition of Hydrazine-Impregnated
Adsorbent

Polystyrene, Polyacrylic
2,4—DNPH, DAH

24

Trunk materials
Impregnation reagent
Impregnation reagent

concentration (mmol/mL)

Acids Perchloric acid, Phosphoric acid
Acid concentration(N) 0.1N
Impregnation time (hrs.) 0.5,1.0, 2.0, 4.0
Impregnation temp. (T) 25
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Table 3. Amount of Impreganted Hydrazine Onto Adsorbents
with Different Acid

(unit : mg/g)
Sample ID Perchloric acid Phosphoric acid

2,4—DNPH DAH 2,4—DNPH DAH
1 76.63 72.15 76.01 70.55
2 5.53 5.01 5.08 4.55
3 16.89 11.24 7.50 8.55
4 74.36 58.86 50.12 45.35
5 89.23 64.27 62.14 60.13
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Figure 2. Effect of impregnated time on the amount of im—
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Figure 3. FTIR spectra of adsorbents. (a) sample ID 1, (b)
sample ID 1(impregnated with 2,4—DNPH), (c) sample ID 1
(impregnated with DAH), {(d) sample ID 3, (e) sample ID 3
(impregnated with 2,4~DNPH), (f) sample ID 3(impregnated
with DAH), (g) sample ID 5 (h) sample ID 5(impregnated with
2,4—DNPH), and (i) sample ID 5 (impregnated with DAH).
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Figure 4. SEM photographies of adsorbents. (a) sample ID 1,
(b) sample ID 1{(impregnated with 2,4—DNPH), (¢) sample
ID 1(impregnated with DAH), (d) sample ID 3, (e) sample ID
3(impregnated with 2,4~DNPH), (f) sample ID 3 (impregnated
with DAH), (g) sample ID 5, (h) sample ID 5(impregnated with
2,4—DNPH), and (i) sample ID 5(impregnated with DAH).

Table 4. BET Surface Area for Impregnated Adsorbents Prepared
Using Perchloric Acid (for 30 min)
(unit : m%g)

Impregnation reagent

Sample D~ et 2.4—DNPH DAH
1 620 362 386
2 311 105 143
3 720 480 512
4 308 241 183
5 480 493 356
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Figure 5. Adsorption mechanism of carbonyl compound in
mainstream smoke by impregnated adsorbents.
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Figure 6. Vapor phase carbonyl compounds removal effi—
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Table 5. Selective Adsorption of Various Adsorbent for Carbonyl Compounds in Mainstream Smoke

Sample Form— Acet— Propion~ Croton— « Butyr—
1D Type aldehyde aldehyde Acetone aldehyde aldehyde ME.K aldehyde
1 2,4—~DNPH 0.11 0.03 -0.01 -0.07 0.00 -0.01 -0.13
DAH 0.18 0.04 -0.05 -0.05 -0.05 -0.12 -0.19
5 2,4~DNPH -0.01 -0.03 -0.02 —-0.05 —-0.04 0.02 —0.06
DAH 0.15 -0.01 0.01 0.00 0.03 0.00 0.05
3 2,4—DNPH 0.27 0.03 —0.03 0.01 0.00 —0.08 -0.01
DAH 0.16 -0.02 -0.07 ~0.0 —-0.03 -0.12 0.03
4 2,4—DNPH 0.49 0.12 0.18 0.10 0.25 0.08 0.22
DAH 0.43 -0.11 0.18 0.11 0.16 0.06 0.20
5 2,4—DNPH 0.72 0.32 0.28 0.16 0.18 0.56 0.30
DAH 0.64 —0.07 0.20 0.30 0.18 0.52 0.35

"Methyl ethy] ketone.
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