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Abstract

Total volatile organic compound ( TVOC) is the most important index of indoor air quality evalua-

tion. The purpose of this study is to optimize the thermal desorption conditions and to improve accuracy of TVOC

detection. The thermal desorption parameters such as gas feed rate, temperature, periods of sampling and de-

sorption were evaluated through orthogonal experiments based on thermal desorption rate. The detection accuracy

for different groups of TVOC was also inspected under optimized thermal desorption conditions. The results indi-

cated that the optimal conditions of thermal desorption were as follows: gas feed rate of 40 mL/min, thermal de-

sorption temperature of 280°C , period of sampling of 120 s, and period of desorption of 30 s. Under optimized

thermal desorption conditions, recovery rates for different groups of TVOC were between 90.3% and 97.3% ,

which can meet actual demand of TVOC detection.
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Flow chart of experiment

Fig. 1
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Table 1 Standard curve equation for different

groups of TVOC standard sample

Table 3 Design scheme and results and analyses

of orthogonal experiments

HEA AN o o i MRS R
FS y =394409x 0. 9988
BN y =354748x 0. 9987
T TR y = 142603 0. 9992
ZH y =321029x 0. 9996
X)) Z 2R y =339492x 0. 9990
K y =301510x 0. 9986
4 2K y =325881x 0.9992
IE+—%E y =258409x 0. 9880

S KR FEmBie iR
WHL A B C D (png) (%)
1 1 1 1 1 5.05 56. 1
2 1 2 2 2 6.11 67.9
3 1 3 3 3 7.57 84.1
4 2 1 2 3 7.21 80.1
5 2 2 3 1 8.69 96.6
6 2 3 1 2 6.66 74.0
7 3 1 3 2 7.18 79.8
8 3 2 1 3 6.32 70.2
9 3 3 2 1 7.94 88.2
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Fig.2 Elution profile of TVOC standard sample in Lab5
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Table 2 Factors and levels
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Fig. 3

Elution profile of TVOC standard sample in Labh9
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Table 4 Standard curve equation and recovery rates for

different groups of TVOC standard sample

under optimized conditions

25y % Bk i o T £ MERF R FICE(%)
FS y =367740x 0. 9992 93.2
2 y =345310x 0. 9945 97.3
T y=131037x 0. 9988 91.9
VS y =297626x 0. 9956 92.7
X () ) B y =322716x 0.9927 95.1
W y =282058x 0.9991 93.5
4B R y =294097x 0.9997 90. 3
E—k y =249245x 0. 9882 96.5
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