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ABSTRACT

It is widely known that Environmental Tobacco Smoke(ETS) is not good for health. ETS is composed of a lot of
chemicals. So indicators are needed to evaluate the risk of ETS in air. One of the indicators is Nicotine. Active sampler
has been used to measure nicotine concentration in air. The experiments were conducted to compare the active sampler
method with diffusive sampler in exposure chamber and smoking areas, respectively. Sampling rate was 40.5 mi//min
in exposure chamber. Experimental sampling rate (40.5 m//min) was more than theoretical sampling rate (33.52 m//
min). And the higher was the concentration in air, the higher was experimental sampling rate. The average desorption ..
rate was 113.6%. The overall precision was 7.31%. The overall accuracy was 18.96%, which were under NIOSH cri--
teria. The average(GM) concentrations of nicotine by two sampling methods were 8.29 pg/m’ (active sampler), 7.54
ug/m? (diffusive sampler) in smoking area and smoking room. There was no regression between active sampler and dif-
fusive sampler (R?=0.2397). But slope, coefficient of determination was 1.017, 0.9292, respectively after removing out-
liers. And the slope (1.017) was close to the theoretical slope (1). In conclusion, this study indicated that diffusive
sampler can be used to evaluate concentration of nicotine in air instead of active sampler.

Keywords: nicotine, diffusive sampler, active sampler, sampling rate, desorption efficiency, overall accuracy,
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Fig. 1. Design of diffusive sampler.
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Table 1. Sampling rate of diffusive sampler

Uptake mass, Uptake mass/air flow Sampling
rate, pg/l/min rate,
(diffusive sampler)® (active sampler)” I/min®

1 set 0.047(x0.013) 1.739(z0.124) 0.0269
2 set  0.122(x0.003) 3.166 0.0384
3 set 0.112 3.686(x0.079) 0.0303
4 set  0.166(x0.010) 431 0.0384
5set  0.676(+0.001) 13.518(%2.208) 0.0500
6 set  0.840(x0.006) 16.29 0.0515
7 set  0.655(0.062) 16.526(0.390) 0.0396

8 set  1.907(0.160) 39.105(x0.189) 0.0488

Mean of sampling
rate

0.0405

n=2~6
Pp=1~2

¢ Uptake mass(diffusive sampler)
Flow rat 1 I
Uptake mass(active sampler) ate(active sampler)

"Standard deviation
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Table 2. Comparison between theoretical sampling rate and
" experimental sampling rate

Diffusion . ' ! Sampling rate (ml/min)
coefficient Theoretical ~ Experimental ~ T/E
{cm¥/sec) (T) (E)

. 08276
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Table 3. Desortion by NaHSO, coated glassfiber filter

Concenration Taken Found CVv.
level (nug) (ng) (%)
0.006 x TLV 0.050 0.072 (x0.018)" 1.421 24.57
0.03xTLV 0.252 0.257 (z0.011) 1.019 422
0.09xTLV 0.757 0.734 (x0.015) 0.969 2.07
Mean desorption 1.14
C. V. pocied” 14.44
n=4 in each concentration level.
OV pponier= A/f CVAHACYS +HC V.S (Analyical C.V.)
f+h+f

fi=degree of freedom in each concentration
*Standard deviation.

Desorption
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Table 4. Desortion by NaHSO, coated glassfiber filter 2) 7 FEPUHY 71T TR
= AE ] Az = =)
Concenration Taken Found D . . Fig. 4= W=ele) A& 22 A i]/qg,] TR
level (ng) (ng) esorption (%) wHel F7F w28 U 74 BERER Jepd A
003xTLV 0252 0257 (z0011) 1019 422 olch, F Wy v} AR EE STt
0.09xTLV 0.757 0.734 (£0.015) 0969  2.07 :
Mean desorption 0.99 Table 6. Number of samples by site
C. V. ipooted” 333 Site Smoking Smoking Number of
n=4 in each concentration level. room area samples
A 2 5
4 _ hCv.HpCvy
C. V. jpooled™ T (Analyical C.V.) B 5 "
fi=degree of freedom in each concentration c 3 8
*Standard deviation. Sum 7 5 24
Table 5. Accuracy and precision of results analyzed by diffusive sampler
Concentration, pg/m’ TWA Concentration, pg/m? Bias®
(Diffusive sampler), n=6 (Active sampler), n=1~2 1as
Mean 34.063 (+2.132)"
CV. (%) 6.260 _007xTLV 35.904 —0.05127
Mean 134.697 (£12.198) - : 137.718
C.V ATy 9501 028 x TLV (+3.248) —0.02193
Mean 392.098 (+32.936) 325.876
CVA(%) 3.400 0.65 x TLV (1571) 0.203213
C.V 2pooted 8.165 [Bias] 0.04334
C.V 1pooted” 7.31 Overall accuracy(%)° 18.96

@ Standard deviation of concentrations
Mean of concentrations

® Mean concentration (diffusive sampler)—Mean concentration (active sampler)
Mean of concentrations (active sampler)

‘Overall accuracy (5)=2 x C.V (%) + 'ﬁas] x 100

CV. +fC V. +f,CV.S .
9C.V szponied= /\/f' ! j{2+f +§’ SC Vs (Sampling C.V.)
17J2 3

fi=degree of freedom

CVa= L1667(C.V.} oted)

2 I 2
cv: _ /\/fx C V. posted +J2C-Vzpovted
. Ipooled=
Nh+fa

*Standard deviation.
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