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ABSTRACT

Objectives: This study evaluated the reliability of the measurement of an arsine gas sensor based on changes in

surrounding environmental factors.

Methods: To remove the influence of sulfur dioxide or moisture, a tube containing silica gel was installed in front
of the detector. A detector capable of detecting arsine gas was attached to the tube containing silica gel and used

in the experiment.

Results: It was confirmed that the arsine gas detector with silica gel installed falsely detected the presence of
arsine gas, even when it came into contact with only sulfur dioxide in the absence of arsine gas. It was verified
that the false detection level increased as the concentration of sulfur dioxide increased.

Conclusions: These findings demonstrate that arsine gas detectors using electrochemical sensors may falsely
respond to sulfur dioxide in the absence of arsine, and that the degree of false detection increases with SO,
concentration and humidity. The use and replacement of silica gel significantly affect the accuracy of detection,
highlighting the need for careful management of environmental conditions to ensure sensor reliability.
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Figure 2. Configuration of the gas detector (left) and chamber setup (right)

* Left: Internal view of the gas detector where the red—dotted box highlights the silica gel tube installed at the detector

inlet to remove moisture and interfering gases

* Right: Experimental setup showing the gas detector placed inside the test chamber for exposure to controlled

concentrations of sulfur dioxide (SO,) and humidity
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Table 1. Comparison of measured value between reference and sample according to sulfur dioxide (SO) concentration

conditions
Measured value
Experimental condition (ppm)
Reference’ Sample”
0.100+0.030 ppm 0.117 0.000
, 0.500+0.030 ppm 0.523 0.000
Concentration of SO,
1.000+£0.050 ppm 1.000 0.006
2.000+0.050 ppm 2.007 0.017

"Reference instrument at chamber center; actual SO, concentration

“Arsine detector false reading; SO, misidentified as arsine

Type of arsine detector

Before experiment

After experiment

Self-made

Discoloration

Commercial product
(90762)

Figure 3. Color change of the arsine detector before and after the experiment
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Table 2. Comparison of measured value between reference and sample according to elapsed time
Elapsed time l\/Ieas(uprsri)value Temp. R. H.
(Hour) . = () (%)
Reference Sample
0-1 2.220 0.039 15.4 51.5
1-2 1.698 0.044 15.4 52.3
2-3 1.337 0.043 15.4 52.8
3-4 1.067 0.042 15.4 53.1
4-5 0.861 0.040 15.5 53.4
, 5-6 0.700 0.038 15.5 53.8
Concentration of SO,
6-7 0.573 0.035 15.5 54.1
7-8 0.473 0.033 15.5 54.3
8-9 0.39%4 0.031 15.5 54.6
9-10 0.330 0.029 15.4 54.9
10-11 0.279 0.027 15.4 55.0
11-12 0.238 0.025 15.5 55.1
:Beference instrument at chamber center; actual SO, concentration
Arsine detector false reading; SO, misidentified as arsine
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Table 3. Comparison of change rate between reference and sample according to elapsed time

Elapsed time

Rate of change of the value measured

Rate of change in sample

(Hours) by the reference measuring instrument (%) measurement value (%)
0-1 0.00 0.00
1-2 -23.51 12.82
2-3 -21.26 -2.27
3-4 -20.19 -2.32
4-5 -19.31 -4.76
5-6 -18.70 -5.00
6-7 -18.14 -7.89
7-8 -17.45 -5.71
8-9 -16.70 -6.06
9-10 -16.24 -6.45
10-11 -15.45 -6.90
11-12 -14.70 -7.41
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Table 4. Comparison of measured value between reference and sample according to the difference in relative humidity and

the presence or absence of silica gel application

Measured value (ppm)

Experimental condition

Reference’ Sample™

w/ silica gel 1.012 0.000
35+5% R.H. —

w/o silica gel 1.023 0.215

_ w/ silica gel 1.005 0.000
Concentration of SO2 50+5% R.H. —

w/o silica gel 1.008 0.239

w/ silica gel 1.008 0.000
65+5% R.H. —

w/o silica gel 1.008 0.255

"Reference instrument at chamber center; actual SO, concentration
Arsine detector false reading: SO, misidentified as arsine
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