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Abstract :In order to improve the measurement results precision of cigarette mainstream smoke pH, a method

which based on Impinger 5 box trapping method of the pH value of particulate matter and vapor phase matter of

cigarette mainstream smoke was established , and the measurement conditions were optimized. The best meas-

urement conditions were: the cigarette number was 10, extraction solvent volume was 90 mL and the shaking

extraction time was 30 min. Under the condition, the pH value of 5 different kinds verification of cigarette sam-
ples was tested with the method and the result indicated that the RSD of the method was 0.302% ~0.562% ,

the average difference of the mainstream smoke pH value which was greater than or equal to 0. 030 showed a

significant difference. This method could be used without changing the smoking machine pumping parameters

and it was simple, convenient and the determination results had high precision and better repeatability.
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Table 1

Effect of different numbers of cigareties on

the pH value of mainstream smoke

FWMER pH E RSD
1 2 3 4 0

5 6.03 6.06 6.02 6.02 (6.033+0.030)* 0.315
10  6.00 5.98 5.97 5.95 (5.975+0.033)" 0.351
15 5.98 5.95 5.99 5.98 (5.975+0.028)" 0.285
200 5.99 6.01 5.96 5.98 (5.985+0.033)" 0.351
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Table 2 Effect of isopropanol volume on

the pH value of mainstream smoke

SR FHAH T pH (H R RSD
B/mL 2 3 4 $' /%

80 596 5.9 598 6.01
90 6.00 598 597 595
100 59 6.4 6.01 6.03
110 6.02 59% 602 59

(5.985 £0.033)™ 0.351
(5.975£0.033)" 0.351
(6.018 £0.035)" 0.366
(5.998 £0.046)™ 0.483

SR RNG O TR ORTE P <0.05 KT 1% R 0%,
I
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Table 3 Effect of different oscillation time on

the pH value of mainstream smoke

gy EIHAT pH i1 . RSD

[B)/min 4 2 3 4 /%
15 6.01 6.03 6.03 5.98 (6.013+0.038)" 0.399
20 6.03 6.02 6.03 6.01 (6.023+0.015)" 0.166
30 6.00 5.98 5.97 5.96 (5.978£0.027)"  0.284
40  6.00 6.03 5.96 5.99 (5.995+0.046)" 0.484
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Table 4 Results of orthogonal test and analysis results of RSD range and variance

EUAE A pH fE

KI5 A/ B/mL C/min D 1 5 3 4 RSD/ %
1 1(10) 1(80) 1(20) 1 5.96 5.94 5.92 5.98 0. 434
2 1(10) 2(90) 2(25) 2 5.91 5.94 5.93 5.88 0.447
3 1(10) 3(100) 3(30) 3 5.92 5.91 5.91 5.93 0.162
4 2(15) 1(80) 3(30) 2 5.89 5.86 5.88 5.83 0.451
5 2(15) 2(90) 1(20) 3 5.96 5.98 5.94 5.95 0.287
6 2(15) 3(100) 2(25) 1 5.99 6.00 6.03 5.99 0.315
7 3(20) 1(80) 2(25) 3 5.93 5.92 5.95 5.97 0.373
8 3(20) 2(90) 3(30) 1 5.97 6.00 6.01 6.01 0.316
9 3(20) 3(100) 1(20) 2 5.93 5.91 5.96 5.99 0. 588
K;; 1. 043 1.258 1. 309
K, 1. 053 1. 050 1. 136
K, 1.277 1. 066 0. 928
ek 4, B, Gy
R, 0.078 0.070 0. 127
P{H 0. 866 0. 853 0.757
FE Wiy C>A>B
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Table 5 Results of orthogonal test and absolute error of range and variance
20 % 1%
R A/ B/ml C/min D 1 ; e TH‘%3 ; St
1 1(10) 1(80) 1(20) 1 0.036 0.056 0.076 0.016 0. 046
2 1(10) 2(90) 2(25) 2 0.086 0.056 0. 066 0.116 0.081
3 1(10) 3(100) 3(30) 3 0.076 0.086 0.086 0. 066 0.078
4 2(15) 1(80) 3(30) 2 0. 106 0.136 0.116 0.166 0.131
5 2(15) 2(90) 1(20) 3 0.036 0.016 0.056 0.046 0.038
6 2(15) 3(100) 2(25) 1 0. 006 0.004 0.034 0. 006 0.012
7 3(20) 1(80) 2(25) 3 0. 066 0.076 0.046 0.026 0. 054
8 3(20) 2(90) 3(30) 1 0.026 0. 004 0.014 0.014 0.014
9 3(20) 3(100) 1(20) 2 0. 066 0.086 0.036 0. 006 0.048
K 0.206 0.230 0.133
K, 0.182 0. 134 0. 147
K;; 0.117 0.139 0.224
K- Ay B, o
R 0.030 0.032 0.030
P{H 0. 125 0. 061 0. 098
FEWF B>C=4
%6 REMSEMIAMA N pH L
Table 6 Mainstream smoke pH value of different brands of cigarette
EWAH pH {H
=) A RSD/ %
Feh 1 2 3 4 5 6 It ’
LTHE N 5.98 6.07 6.06 6.07 6.06 6.05 (6.05 +0.035) 0.562
pyE=A 5.98 5.96 6.01 5.97 5.93 5.99 (5.97 £0.029) ™ 0.452
= HH 6.00 6.01 6.03 6.02 5.97 5.99 (6.00 +0.023)"™ 0.366
R 5.95 5.98 5.94 5.98 5.95 5.99 (5.96 +0.022) ™ 0.352
TR 5.94 5.98 5.96 5.99 5.96 5.97 (5.97+0.018)™ 0.302
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