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Effects of parameters in spinning process on NH3z; emission
In cigarette mainstream smoke

LIU Ru-can""?, TAN Lan-lan"2, DAI Ya"?, FENG Guang-lin"2, YANG Wen-min"?, WANG Chang-guo" >’

(1.Sichuan Key Laboratory for Harmful Component and Tar Reduction in Cigarette, Chengdu 610066, China; 2.Technical
Research Center, Chuanyu Branch of China Tobacco Corporation, Chengdu 610066, China)

Abstract: A mathematical model for spinning processing parameters and NH; emission is established using uniform
design and quadratic polynomial regression. And principal-factor effect, single-factor effect, marginal effect and
double-factor effect of the model were analyzed. The result showed according to the contribution rate, NH; emission in
cigarette mainstream smoke was most greatly effected by open degree of the door of the hot air, followed by HT
operating steam pressure, the temperature of cylinder wall, hot-air temperature, the revolving speed of casing cylinder
and tobacco cut width, among which tobacco width was not significantly effected. The NH; emission exhibit a negative
correlation with HT operating steam pressure and the temperature of cylinder wall, whereas a positive correlation with
hot air damper opening, hot-air temperature and the revolving speed of casing cylinder. Strong interactive influence
existed between HT operating steam pressure and hot-air temperature, between HT operating steam pressure and the
temperature of cylinder wall. Reducing the hot air damper opening, air temperature, or improving HT operating steam

pressure, the temperature of cylinder wall will help to control the NH; emission in mainstream cigarette smoke.
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Table 1 Actual parameters after poor normalization and the test results
X X, X3 X4 Xs Xs Y/ug
1 0.500 0 0.3750 0.396 7 0.500 0 0.000 0 0.000 0 8.10
2 0.000 0 0.3125 0.126 7 0.666 7 0.656 0 0.3333 9.13
3 0.300 1 0.000 1 1.000 0 1.000 0 0.3057 0.466 7 8.32
4 0.300 1 1.000 0 0.853 5 0.3333 0.5479 0.666 7 10.00
5 0.500 0 0.000 1 0.2751 0.000 0 0.4343 0.866 7 7.59
6 0.700 0 0.6250 0.000 0 0.8333 0.188 8 1.000 0 8.41
7 1.000 0 0.3125 0.2630 0.500 0 1.000 0 0.466 7 9.02
NH; Y
NH; R’=0.9998 F=9999.85 Df= (5,1) P=0.002 4<0.05
Durbin—Watson d=1.72
NH; Y=8.31+

0.591X4 +1.06X4™+1.75X,X5—4.80X,X5+0.271X5X¢

NH;
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Table 2  Single—factor effect equation
X=1 X=0.5 X=0
X Y=7.18 Y=8.17 Y=8.31
X, Y=10.23-3.05X, Y=8.94-1.525X, Y=8.31
X3 Y=5.431+1.75X; Y=7.74+0.875X, Y=8.31
X4 Y=5.53+0.591X,+1.06X> Y=7.62+0.591X+1.06X,> Y=8.31+0.591X,+1.06X,>
Xs Y=11.711-4.529X;s Y=9.31-2.264X;5 Y=8.31
Xs Y=6.911+0.271X, Y=8.108+0.136X, Y=8.31
X
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Fig.1 Interaction between HT operating steam pressure and hot-air temperature
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Fig.2 Interaction between HT operating steam pressure and the temperature of cylinder wall
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Fig.3 Interaction between the temperature of cylinder wall and the revolving speed of casing cylinder
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