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Design and experimental study of methyl bromide mass
concentration measuring system
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2. Mudanjiang Entry-Exit Inspection and Quarantine Bureau, Mudanjiang 157000, China)

Abstract During quarantine treatment, the methyl bromide (MB) mass concentration measurement based on thermal
conductivity sensor TCS208F only is easily affected by temperature, relative humidity (RH) and CO, inside sealed
chamber. A MB mass concentration measuring system was developed. The system includes thermal conductivity sensor
TCS208F, digital temperature & humidity sensor and CO, sensor. The effects of temperature, RH, CO, and MB on
TCS208F module output voltage were studied based on multiple linear regression analysis. A mathematical model was
proposed to estimate the MB mass concentration based on the measurement results of TCS208F module output voltage,
temperature,RH and CO, volume fraction. When the system was used for measuring MB mass concentration, the
estimate results based on embedded mathematical model show that deviations between estimations and measurements
from Agilent GC6890N were no more than 1.1 g/m®. The measuring system can deliver usefulness during MB mass
concentration measuring process in fumigation treatment at the entry-exit port.

Keywords fumigation treatment; methyl bromide; multiple linear regression analysis
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The hardware design of system structure
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Fig. 2 Temperature,RH and TCS208F sensor output voltage vs

time under 10 °C and 30% RH environment
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Table 1 Difference between estimated and obtained output

voltages under different temperature and RH mV

B/ C AHXT R RH
Temperature 30% 60 % 90 %
10 —0.05 —0.17 —0.35
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40 0.07 —0.42 —0.25
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Table 2 Obtained data of output voltage and

voltage difference vs only CO, concentration
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Table 3 TCS208F module output voltage and voltage

difference vs only MB mass concentration

REFYS WHEREEE/ (¢/m’) il E/ mV MR 22/ mV
No. MB mass concentration Output voltage  Voltage difference
1 0. 00 1 525. 26 0. 00
2 8.23 1523.50 1.76
3 41. 26 1 516.98 8.31
4 78. 29 1 509. 47 15.79
5] 115. 47 1502.48 22.78
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Fig.4 TCS208F module output voltage difference

vs only MB mass concentration
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Table 4 Measurement results and their according experimental condition

CO, & 5 AR DU TR ,
it A X SH % FH o I o vk R/ TOSZOSF RIS KM AR D i 2/
ik 56 ; 0 K ot s AR R . . .
5 W/ C . . ‘ BRI/ mV B AR T E .
55 /% CO, (g/m*) , (g/m*)
Temperature Output voltage (g/m*)
No. RH Volume Obtained value Difference
from TCS208F Estimated value
fraction from 6890N
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