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ABSTRACT

The adsorption efficiency of some adsorbents for the organic solvents and gas phase of smoke was
investigated.

1. Specific surface area of activated carbon increased to 1900 m/g with increased activation time.

2. Adsorption efficiency of benzene and acetone increased with increasing total surface area.
Adsorption capacity for gas phase such as hydrogen cyanide, aldehyde was proportional to the
micro pore surface area under 20A.

3. The removal efficiency of particulate matter of smoke was higher with the adsorbents of relati-
vely higher pore size compared to that of micro pore.
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Table 1. The manufacturing of triple filter with various adsorbents as a. cigarette filter.

Bulk density Used weight Bulk density Used weight
Adsorbents (9/¢cc) (mg/cig) Adsorbents (9/¢cc) (mg/cig)
}Acitvated carbon (#A) 0.52 103
“ (#B) 0.50 99 Zeolte 0.98 194
2 (#C) 048 95 Silica-gel 0.70 138
» (#D) 045 89 Mg-Silicate 0.55 109
v (#E) 0.28 55




FAA Ae &

9 cvityel EFFAE AY FFIUEHE
grzow olw Z FiAL FAHALE
g 2xdo olg FAZ BUSTL ca
vity ) 70%7F 28 FA89

— gz ddA e AFEEH FA
F9A% 80+3mH0% A& g 8L
g o] Fasigot. ojw wHEHAL] F
& 760+ 10mg, FAAY 45+ 2mmH;00
2 AzEe FAAEL 125+ 5onH0

o] HejAZIAR AA HAe Y

Atk

o}, gejdr] 24

HCN, ¥ &le]=9] gas phase®t TPM%9 #
T AEL Fuld7) 48 BAY9Y o=t £4
&ttt

(I3

o8

- MBEY 2 R7IEH &HS

Table 2. Characteristics of specific surface area and pore volume in the adsorbents.

Specific surface area

Pore volume
Average pore

Adsorbents (ui/g) ec/g) diameter(A)
total micro total micro
# A 740 650 0.31 0.25 16.8
¥ B 830 720 0.36 0.28 174
# C 1070 960 048 0.38 174
# D 1220 1040 0.53 0.40 17.3
# E 1920 970 1.00 041 208
Zeolite 90 012 4*
Silica-gel 720 - 0.56 0.01 30.9
Mg-Silicate 130 33 0.38 0.003 120
# [ From the reference by FiHFIE
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Fig. 1. Relationship between specific surface
area and adsorption ability of acetone
and benzene in activated carbons.
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Table 3. Comparison of specific surface area and solvent adsorption ability on various adsorbents.

Specific surface

Adsorption rate(%)

Adsorbents area (ni/g) Acotors Bernsene
# A 740 16.3 212
# B 830 19.3 240
# C 1070 26.5 29.8
# D 1220 30.4 345
# E 1920 48.1 56.9
# 1 800 189 195
# 2 869 218 224
# 3 991 24.2 30.5
# 4 1100 29.0 335
# 5 1200 30.0 341
# 6 1311 32.2 374
Zeolite 20 0.8 2.6
Silica-gel 720 209 240
Mg-Silicate 130 6.2 56
#1~#6 . Activated carbon(domestic)
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Table 4. Effect of adsorbents on delivery of carbonyl compounds.
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Form- Acet- Propion- Isobutyl-
Adsorbent aldehyde aldehyde Acetone aldehyde aldehyde
# A 18.1 603.2 2401 222 835
# B 15.5 5039 198.9 136 63.6
# C 13.6 479.0 195.7 13.0 56.2
# D 12,7 476.9 182.3 121 51.0
# E 17.8 4814 201.5 155 71.2
Zeolite 212 680.2 3213 25.0 140.1
Silica-gel 18.9 665.8 2720 237 1274
Mg-Silicate 20.0 651,7 250.1 24.1 1339
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Fig. 2. Comparison of cumulative desorption
pore area and pore diameter on adsor-
bents.
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Table 5. Hydrogen cyanide analysis between
glass tube and triple filter following

the adsorbents.

Smoke delivery (ug/cig)

Adsorbents
Used filter Used glass tube
# A 92.0 210
# B 76.0 14.7
$# C 80.8 220
# D 731 121
# E 90.4 19.8
Zeolite 1371 1332
Silica-gel 158.1 1555
Mg-Silicate 136.8 129.3
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Table 6. Removal efficiency of phenolic components hy the adsorbents.

Phenol m,p-Cresol  34-dimethyl Pyroca- 2-t-butyl-4- TPM

Adsorbent phenol tecol methyl phenol (mg/cig)
¥ A 70.5 63.8 60.7 488 364 16.0
# B 712 63.1 59.0 40.9 30.0 155
# C 70.9 61.5 572 431 320 158
# D 70.0 59.7 54.2 469 308 153
# E 731 66.3 60.2 50.0 42.9 15.0
Zeolite 68.7 61.3 55.0 32.2 333 16.5
Silica-gel 69.5 65.2 57.1 42.7 314 15.0
Mg-Silicate 72.1 65.5 50.8 50.0 53.3 154
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