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ABSTRACT

Cigarettes were made using a triple filter with several porous materials inits cavity. The
removal effect of the adsorbents on carbon monoxide and hydrogen cyanide in cigarette smoke was
investigated with the variation of their surface area and pore volume distributions . Several
attempts were made to activated coconut shell based char under the fixed steam purging rate.

1. The specific surface area increased in number of micropore. It was found for transitional
pore to have a little effect on the total surface area.

2. A Small amount of the particulate matter adsorbed on the adsorbents with transitional pores.
Zeolite showed a little effect on the carbon monoxide adsorption though its small pore volume, but
there was no significant difference in the adsorption capacity zeolite and the others.

3. In the adsorption for hydrogen cyanide as a vapor phase in cigarette smoke, the adsorption
efféct of the adsorbents increased remarkably with increasing their.surface area and number of
micropore.

It was considered that the adsorbents with small pore volume like'molecular seive 4A, in which
the capillary diffusion of adsorbates could not be able, would not be effective for the adsorption of

hydrogen cyanide.
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Table 1. Triple filters manufacturing.
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8RO ColAE 4A1ZET 5AIRY AL EAE
char & HAACIElo] ¥o] Geom W73

AIHE FAE AR A2 AHAT,

Adsorbent Bu(l(l;/d::e:;ny U(Sf‘;g;lg)ht Adsorbent Bu(ll;/ds;l)mty Usci;/v:iegl.g)ht
#1 0.6382 125 #6 0.5881 116
#2 0.5987 118 Molecular seive 4A 0.7743 163
#3 0.5629 11 Mg-3ilicate 0.5413 107
# 4 0.5182 103 Clinoptilolite 0.9866 195
#5 0.5046 100 Qurtz porphyry 1.3710 271
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Fig. 1. Block diagram of surface analy-
zer

PR, : Absolute pressure regulator
M : Absolute pressure indicator
M, :Vaccum pump indicator

DM : Injection removal unit
B:Sample burette
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Fig. 2. N, adsorption isotherms for
activated carbon.
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Fig. 4. Comparison of N, adsorption
isotherm of natural zeolite
and activated carbon.
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Table 2. Pore volume distribution and specific surface area of the adsorhents.

Aasorbent g AevaLOn qomdion  Pope volune (/D S0
A.C. 1 800 4 0.30  0.33 0.34 810
A.C.2 850 4 0.33  0.36 0.38 869
A.C.3 850 5 0.33  0.38 0.40 902
A.C.4 900 4 0.40  0.42 0.44 1028
A.C.5 950 4 0.43 0.48  0.50 1050

2A.C. 6 - - 0.35  0.40 0.42 900
Molecular Seive 4A - - 0.3 - - 2500
Mg-silicate - - - - - €400
Clinoptilolite = - 0.04 - - 92

Quartz porphyry -

2 used in Lark
YFrom the reference by D.W. Breck

“From the reference by M.L. Reynolds



R Yy 2y

2. AIRISHHO] o97|Ad5E 0|32 U TE|Q|
MHs & |
Faz) 23492 WS AlA eElgulo) o sl
QYL ola) F& ¥4 s Wele) AASe A
vslel 2 AAE B3| uehyo

o] FA ¥9 424 BA (dry-TPM) o|t
FT7haQ)l QUHAE(CONY AS  FEHA Y

FR 2 Aol§ Be] FA gport dry-

TPM®] 749 @ golvt Magnesium silicate
E A7F Ae] AAFe] Azt =4 vERtn Y
on disigie] A HdA Aol EsL 2Rt

Table 3. ?hs;sicéi:l properties and smoke dell_very of the adsorbents.

Smoke delivery

. Pore Vol., S(N,) Mean pore TPM  HON "o
" o . ry
(/) r/§)  size(A) (my/cig.) (pg/cig.) (mg/mg )
AC3 T osr '990 2050 12.4 85.0 ' 17.0
Molecular seive 4A 0.3 400-700™ 4A - 13.0  149.3° 17.0
Mg-silicate - 300-400% - 12.5 90.3 "~ 16.7
Clinoptilolite | 0.04 - 92 AP g3 7l 1645
Quartz porphyiy = - 10 - 133 148.3 7 17.1
*Cortrol -~ - -

- 134 190.0 - 17.5

*Cavity filter -without adsorbents -
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Table 4. Removal efficiency and selectivity of smoke components for triple filter
by using activated carbon with various pore volume distribution and
specific area.

Pore volume distribution c g Removal efficiency .
Specific (%) Selectivity
: area ¢ HON®
-20A -40A -100A (m/9)  dry-TPM HCN ©
AC1 0.30 0.33 0.34 810 7.5 46.4 0.88
AC?2 0.33 0.36 0.38 869 7.5 48.7 0.93
AC 4 0.40 0.42 0.44 1028 8.2 54.1 1.01
ACH 0.43 0.48 0.50 1050 10.5 63.8 1.21
Lark & 0.3 0.40 0.42 900 7.5 50.1 0.91
.. R TPM .
* .
Selectivity = TN (R: Reduction rate)
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