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( , 15 mg/cig, L2mg/cig) , 350w 0. 6 min
) GC-MS . )
. GCMS [2]
2
21
18 mg/cig 12 mg /cig, 6~ 7 nmol /cig 4 nmol /cig

5 12 mg /cig ,

3.5 4.0 nmol/cig,

. , 1 mg /cig ,
3. 22 nmol /cig. s s
, 0 1 mg/cig
3.32 nmol/cig ;
(NNN) (NNK) (N AB) (NAT) ,
[51
2.2
1 , , (TSN A, )
(SS) 2% ~ 3% , (MS) 3% ~ 61% ;
4%~ 51% , 70% . (
1 ), NaY 453 K (NDMA) (NPYR):
523 K ,NaY NPYR Yo
HZSM-5 NaZSM -5 453~ 593 K NPYR NDM A. NPYR
L 01 mmol/g ,NaY 453 K 90 (0.90 mmol/g), NaZSM-5  HZSM-5
51% (0. 52 mmol/g) 3% (0.34 mmol/g). 453 K 593 K NPYR ZSM-5
s HZSM-5 NaZSM-5.
= 0.4nm NaA 500 K (2,
1
Table 1 TEA analysis on the content of tobacco specific VN-nitrosamines ( TSNA)
in the smoke of cigarette before and after addition of zeolite-like materials
k( Zeolite moke of cigarette ota
Sam ple ad(;itzivc; e TSSN Ak/( nrfnol% ci; y NNN NAT  NAF  NNK aiotudrllt Decreased 7
1 0 MY 0. 17 0.26 0. 19 0. 14 0. 76 -
0 S 0. 95 0.79 0.41 2.23 4. 38 -
3.0 MS 0. 05 013 0.03 0. 09 0. 30 60. 5
3.0 SS 0. 99 0.72 0.74 0. 51 2. 96 32. 4
2 0 MS 0. 09 0.28 0.18 0. 13 0. 68 -
0 SS 0. 85 0.96 0.28 0. 92 3.01 -
3.0 MS 0 11 017 0. 06 0. 10 0. 44 35. 3
3.0 SS 0. 74 0.46 0.54 0. 51 2.25 25.2

The pore size of zeolite used is smaller than 0.8 nm.

a. MS means the main stream of cigarette; b. SS means the side stream of cigarette.

¢. NNN: N —nitrosonornicoting d.N AT N -nitrooanattabine

e. N AR N -nitrosoanabasing f.NNK 4~ N -nitrosomethylamino) -1 3-pyridyl) -1 -butanone.
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Fig- 1 Adsorption of N -nitrosopyrrolidine (N PYR) and N -nitrosodimethylamine (NDM A) on zeolite
NaY(4), HZSM-5B) and NaZSM-5(C) at 453 K(1),593 K(2) and 523 K(3)
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Fig- 3 TPSR-M S spectra of zeolite (4)NaY adsorbed N mitrosamines from
tail gas or (B )NaY mixed with tobacco and evacuated around 773 K
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Removal of N-Nitrosamine from
Cigarette Smoke by Zeolite

YUN Zhi-Yu, XU Yang, ZHU Jian-Hua , MA Li-li, XUE Jun
(Department of Chemistry,N anjing University, Nanjing 210093)
ZHU Xi-Chu, SHANG Xi-Yong
(Tobacco Quantity Inspection Station of Jiangsu Province, Nanjing)

Abstract The N -nitrosamine content in smoke of different brand cigarettes has been examined as
function of the content of tar and nicotine in cigarettes. The results show that the content of N—
nitrosamine in the sidestream of burning cigarette gas was not seriously related to the content of tar
or nicotine. Therefore it is inefficient to decrease tar content in the cigarette for absolute removal of
N —nitrosamine from the smoke, even when the content of tar was lowered to 1 mg/per cigarette.

A new way to remove N —nitrosamine from the smoke of cigarette is proposed based on the fact
that N-nitrosamine can be selectively adsorbed and /or catalytic degraded by zeolites. The GC-MS
results revealed the influence of adding manner of zeolite on the removal of N -nitrosamine from
cigarette smoke. Much more carcinogenic compounds in the smoke could be adsorbed when the zeolite
was dispersed in tobacco instead of putting in filter. About 3% of tobacco specific N-nitrosamine
(TSN A) could be eliminated from side-stream, meanwhile 3% ~ 6Fo of the TSN A disappeared in
the main stream by use of zeolitedike materials such as NaY and NaZSM-5 additive in the tobacco.
About 50 of the total amount of N nitrosamine were found to be removed from the side—stream of
cigarette when the mass fraction of the additive was less than ¥ . For the main stream, about 70% of
the N -nitrosamine could be removed in the case of spraying zeolite on the tobacco.

Keywords N -nitrosamine, removal, zeolite, cigarette pollution



