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A Study on Effects of Processng Parameters on Y ield
of Phenol in C igarette M ainstream Sm oke

XUE Fang, LIDong- llang CHEN Kun'yan ZENG Jian,
ZENG Zheng'rong, TAN Lan-lan', DATY 4, CHEN X iao- lin’

(L ChnaTobacco Chuanyu Industrial Corporatbn Chengdu 610066 Ching 2 Chongqing Tobacco Iir
dustry Corporation Chongqng 408000 Chna)

Abstract In order to sudy the effects of processing parameters on phenolrelease four mportant proces
ses namely, HT diying microwave loosenng cutting loosening and conditionng were sudiey by DPS a
nalysis and ntuition istic analysis The results showed that 1) the running rate of cylnder mutual acts of the
pressure of HT and the mnning rate of cylinder mutual acts of the opening ofmoisture exhaust valve and the
opening of hot-air tem perature negatvely affected phenol release n cgarettemamnstrean snoke while themw
al acts of hotair tam perauire and the runnng rate of cylinder p lsitively affected phenol release n caretie
manstrean snoke The orderwas as follws the mnning rate of cylinder > mutual acts of he pressure of HT
and the runn ng rate of cylnder > mutual acts of he opening ofmoisure exhaust valve and the openng of hot-

air temperature > the mutual acts of hotair tenperature and the mnnng rate of cylnder 2) mn the
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m icrow ave loosenng processng processing tine negatvely affected yield of phenol in cigaretie mainstrean
snoke A fier estab lish ng the regressonmodel ofHT dryng processes and optin izng the parameters of the re
gression mode]l theHT diyng processng parameters on low yield of phenol was obtahed The result of pa

ram eter verification showed that the yields of phenol n cigarette A and cigarette B were lower than that of the

nomal production sanpk by 10 05% and 19 90, respectively.
Key words cigarett pwcessing paran eter phenol
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1
Tah 1 Processing param eters
HT+
Loosen ing and cond ition ng M icrovave bosening Cutting HT + drying
HT
Sample n- ; -
Process p MPa c /(1 mn-1) v i fmm c Mo Openng Mo /(1 mn-1)
nunber Ruming T obacco MPa ofmoisture Openng of Running
Pressure of Hotair Power of Processng Hotair
rate of cutting  HT opeatng exhaust hotar rate of
vapor nozle ten perature microwave tine tenpera ture
cylinder width stean pressure vave  Emperatwre cylinder
Catrol KB- 2 Q2 48 11 140 320 Q9 Q25 90 50 60 11
sanple
SS-Y-01 a1 60 13 140 320 Q9 Q25 920 50 60 11
M icrovave SS-Y-02 a3 50 11 140 320 Q9 Q25 920 50 60 11
bosening  SS-Y-03 a2 70 8 140 320 Q9 Q25 90 50 60 11
WB-Y- 01 Q2 48 11 180 300 Q9 Q25 90 50 60 11
Loosenng WB-Y- 02 Q2 48 11 150 360 Q9 Q25 90 50 60 11
and
WB-Y- 03 a2 48 11 120 240 Q9 Q25 90 50 60 11
candtioning
SS-Y-01 a2 48 11 140 320 Q75 Q25 90 50 60 11
Cuthg  SS-Y-02 Q2 48 11 140 320 1 Q25 90 50 60 11
SS-Y-03 Q2 48 11 140 320 125 Q25 90 50 60 11
HT+ HS-Y- 01 Q2 48 11 140 320 Q9 Q35 85 30 30 13
HT and HS-Y- 02 Q2 48 11 140 320 Q9 Q1 85 80 70 13
obacco  HS-Y- 03 a2 48 11 140 320 Q9 Q35 111 30 70 9
drying  HS-Y- 04 a2 48 11 140 320 Q9 Q64 114 80 30 9
HS-Y- 05 a2 48 11 140 320 Q9 a1l 135 65 30 9
HS-Y- 06 a2 48 11 140 320 Q9 Q6 132 65 70 13
21 HT+
1 s HS-Y-04 HS- Y- 02 HS- Y- 03 HS- Y- 01
HS-Y- 05 HS-Y- 06 KB- 2 HS-Y-04 , HT
+ : HT 30
-
Q 64MPa 5 2603 2575 253 .
. g 25 :
114 C 80 2 2185 5084
g = 19.06
30% 9r/ 3 20 :
a9
m in KB- 2 -
x 1
2 .
en
HT+ 2 10
I
HT 0 25MPa M
o 5
90 C .
50% 60 0 J . . - J
11 r/mn HS-04  HS-02  HS-03 HS-01  HS-05 HS-06 KB-2
FEf %5 Sample number
DPS P
1
Fig 1 Y elds of phenol n cigarettes of HT drying
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Tah 2 Analysis of partial correlation coefficient and partil regression coefficient
Partial coweltion coe fficient t tvahe P P value
r(ye %)= -1 162 657 5 0 000 1
r(y;, X%, ) = -09999 70 232 3 0 000 2
r(y, %%, )= -09995 30 787 5 0 001 1
r(yy, 24%5 ) = 0999 8 48 784 5 0 000 4
Y1 5 Xy ;xy HT 5 X3 5 Xy 5 Xs
y;: Phenol delivery; x: the running rate of cylinder xy the pressure ofHT, x; hot— air tan perature x,; the opening of
mokture exhaust valve x5: the opening of hot— air ten perature
3

Tah 3 Pass analysis

Facor Xy XX g X3xy X 4%s
%y -07934 -01050 -0 0865 01136
X,%) -0 3582 -0 2327 -0 1009 0 008 5
X 3% -01770 -0 3875 - 0204 2 0104 2
X 4K Q0 240 4 -0 3748 - 00126 -00767
22
2 5 :WB-Y-02WB-Y-03 KB-2WB-Y- 01
WB-Y- 02 R 150 kW, 300 s
WB-Y-01 , 140 WV, 320 s
DPS , Ly
= — 87 600 000 0+ 600 000 OY , ,R=099 7F =300P =003
30
30
g 25.19 %- 27.04
= 3 23.64 =
§ 25 § 25 -
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2 20 ¢ 22 - 19.06
= 1521 =
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o0 o
= 10 =
el g 10 -
<”I '{[‘E
= L =
% 0 g s -
0 1 1 | O
WB-02 WB-03 KB-2 WB-01 QS-1 QS-3 QS-2  KB-2
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Fig 2 Yields of phenol in cigarettes
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Fig 3 Yields of phenol n cigarette
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2 5 HT+ Fig 4 Y els of phenol i cigareties of loosen ng and condition ing
HT+ s
s s HT+ MATLAB
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Tah 4 The optimized result of regression model of HT drying
Paran eters verificaton
HT rc 1% Yo /(r min ")
Index MPaHT openating Hot- air Opening of moisture Opening of Running rate
stean pressure tan perature exhaust valve hot— air ten perature of cylinder
Phenol 03 135 80 50 11
2 A B, HT+ s
5

5 HT+

Tah 4 The optin ized result of param eters verificatibn of regressbnm odel of H Tdrying

AGrade A BGrade B
/(Hg®  ~")Y els of phenol i nom al producton sanples 209 20. 6
/(Mg ~')Yields of phenol in optin ized san ples 18 8 16 5
5 > 2 , A B
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