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Study on application application of gas detector tubes in medical gases "

YE Xiu - jin, WANG Cai — mei, WANG miao, HU Shu —jun™ , CHEN Ying™

( Guangdong Institute for Drug Control, CFDA Key Laboratory of Quality Control and Evaluation of Pharmaceutical Excipients, Guangzhou 510663, China)

Abstract Objective: To establish a method for determination of gas impurities in medical gases. Methods: The
study introduced the principle and measurement system of gas detector tubes, and researched on the accuracy,
precision and influence factors. The method was applied to the detection of gas impurities in medicinal gases.
Results: The test results showed that the compressed gas detection tubes produced by manufacturer A and manu-
facturer B were greatly affected by the pressure. The compressed gas detection tubes produced by manufacturer A
and manufacturer C and the ambient gas detection tubes of all manufacturers were greatly affected by the flow rate.
All the gas detection tubes were affected by the measurement time. Both ambient temperature and humidity can
affect the detection of H, O detection tube, and ambient humidity also has an impact on the CO, ambient gas
detection tube produced by manufacturer B. The difference between different manufacturers’ detection tubes was
indistinct under the same testing conditions. The compressed gas detection tubes can accurately measure the gas
impurity content under the continuous flow measurement system, while some ambient gas detection tubes can not

accurately measure. The impurity interference was different for the detection tubes with different principles. It is
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suggested that the influencing factors should be paid attention to when the gas detection tubes are used, and the

appropriate detection tubes and method should be selected. Conclusion: The gas detector tubes can be used in

the detection of medical gases with good accuracy and precision. This study provides references for the detection of

impurities in medical gases.

Keywords: gas; detector tubes; application; impurities; influence factors
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Tab.1 The results of accuracy and precision

s Rl el RSDy N ] FAR R

(No) (detector (value)/ o (listed value)/ (relative

tube)  ( x107°,n=5) (x107%) error)/ %
FREMEACHR 1 (standard gas 1) C - YCO, 299 0.8 304 1.7
C-YCO 5.0 0 5.11 2.2
B -YCO, 312 3.6 299 4.3
A -YCO, 300 0 299 0.3
B - HPH, 1.4 2.2 1.00 4.0
FIES AR 5 (standard gas 5) B —HNOy 5.5 0.9 5.6 1.2
FRAE A 6(standard gas 6) A — HNH, 24.3 0 25.09 3.1
FPRUMES M 8 (standard gas 8) C - YPH, 1.01 2.2 1.00 1.0
0, C-YH,0 101.9 1.8 103. 83(WAsaHE SIS ) (detected by chilled — mirror dew — point hygrometer) 1. 1

{E (note) : A B.C IR 5, Y FoRIEA TR, H 2R FREE ARNE , TARF R TR AL BT (represent the manufacturers” names. Y

represents the compressed gas detection tubes. H represents the ambient gas detection tubes. The subscript stands for the category of the gas impurity)

F2 SEES.GRERNE R0
Tab.2 The effects of gas pressure,flow rate and measuring time

SRR SRR DU HS AR
poe=) R (the effects of gas pressure) (the effects of gas flow rate) (the effects of measuring time)
(detector
(No.) wbe) JES) sl ik i - )
(pressure ) /MPa (value)/( x107®) (flow rate)/(L - min~") (value)/( x107%)  (regression equation)

S A 2 B-YCO, 0.01 150 0.5 280 Y=227.7X-74.84  0.9850
(standard gas 2) 0.10 300 1 300

0.15 700 2 320
PRSI 2 A -YCO, 0.05 120 0.04 100 Y=64.05X -8.214 0.99 1
(standard gas 2) 0.10 300 0.10 300

0.20 510 0.50 480
PR L C-YCO, 0.05 290 0.1 130 Y=53.41X +6.932  0.996 9
(standard gas 1) 0.10 300 0.2 300

0.20 310 0.3 460
0, C-YH,0 0.05 75 2 40 Y =8.571X -12.00 0.995 4

0.10 75 4 75

0.15 80 5 120
PRI 8 C - YPH, 0.0 L0 0.05 0.4 Y=1.403X-0.2494 0.9939
(standard gas 8) 0.10 1.0 0.10 1.0

0.20 1.0 0.20 1.9
PRUESA 2 B - HPH, 0.05 0.95 0.05 0.13 Y=1.200X-0.116 7 0.998 8
(standard gas 2) 0.10 1.05 0.10 1.05

0.15 1. 13 0.20 HEFE (over the limit)
FRUEA S B - HNO 0.05 5.4 0.05 2.5 Y=8369X-2.252  0.9929
(standard gas 5) 0.10 55 0.10 55

0.15 5.5 0.20 13
PRUESA 6 A - HNH, 0.05 25.6 0.05 6.65 / /
(standard gas 6) 0.10 25.6 0. 133 25.6

0.20 25.6 0.35 FEEFE (over the limit)
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Tab.3 The effects of manufactures or different application

of detection tubes

9T o I Kl
(No. ) (detector tube)  (value)/( x10 %)
FRUES A 2 (standard gas 2) B-YCO 7.5
B - HCO 7.7
D-HCO 8. 0(AHA ) (indistinct)
A -HCO 8.0
FRUES A 2 (standard gas 2) A -YCO, 300
A — HCO, 400
B-YCO, 300
B - HCO, 370
SRR 2 (standard gas 2) A — HPH, 1.20
B — HPH; 1. 05
FRUES A 7 (standard gas 7) A - HAsH;4 1.27
A - HPH; 1.17
B — HPH; 2.00
C - HPH, >1.0
FRUES A 1 (standard gas 1) B-YCO 5
C-YCO 5
C - HCO 5
PRUES A 1 (standard gas 1) B -YCO, 300
A -YCO, 300
C - HCO, 300
C-YCO, 300
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xR3 THUEER
Tab.3 The results of interfered gas

G Kl Hfi(value)/  FEE{H(theoretical ik
(No. ) (detector tube) (x107%) values)/( x107%) ( comment )
A TR0 0,) B -YCO 5 5.1
(standard gas 1 has O, as C-YCO 5 5.11
its equilibrium gas) B -YCO, 300 304
A-YCO, 300 304
C-YCO, 300 304
A - YNOy 1.74 2.80 AT, FTRES CO #1 CO,
B -HCO 5.5 5.11 (interference present, might be CO or CO, )
A -HCO 5 5.11
C -HCO 5 5.11
B - HCO, 300 304
C — HCO, 300 304
B - HNO, 2 28 T4k TTHEH CO il CO,
(interference present, might be CO or CO, )
A -HNOy 0.7 2.8 A4k, vJgE R CO F1 CO,
(interference present, might be CO or CO,)
A - HNO, 2 2.8 AT, /TEE CO F0 €O,
(interference present, might be CO or CO,)
C - YNOy 1.3 2.8 ATk, ATRER CO F CO,
(interference present, might be CO or CO,)
PR 3 PR CO, ) B-YCO 5 5.21
(standard gas 3 has CO, as its equilibrium gas) B -YH,0  fk# i (undetectable) <1
A-YH,0 88.30 <1 TG EED KR Rk
(Trace amount of water, light green present )
B - HNOy 2 2.5 A4k, rTREN SO, .CO F1 CO,
(interference present, might be SO, , CO or CO, )
A -HNOy  #BEFE(over the limit) 2.5 A4k, rTREN SO, .CO F1 CO,
(interference present, might be SO, , CO or CO, )
A - YNOy 2 2.5 AT, TfgR SO, .CO F1 CO,
(interference present, might be SO, , CO or CO,
A-HSO, #ETE (over the limit) 2.00 CO, T (interference present by CO, )
C-YS0, 2 2.00
PRSI 4 CFA75: €O, ) A -YH,0 57.05 <1 IR KA AR Ry e (h,
(standard gas 3 has CO, as its equilibrium gas) (trace amount of water, yellow green present)
B - HNOy 1.2 2.9 CO, T4 (interference present by CO, )
A —HNOy 1.0 2.9 CO, T (interference present by CO, )
A - HNO, 1.0 2.9 CO, T4 (interference present by CO, )
H - HNO, AR, TCHEE 2.9 CO, T4 (interference present by CO, )
(too instinct, unable to read)
C - YNOy 1.7 2.9 CO, T4t (interference present by CO, )
o B s
PR 8 (S, :CO,) A-YH,0 JEEFE(over the limit) <1 KIFED BB B
(trace amount of water, yellow green present)
(standard gas 8 has CO,as its equilibrium gas) B —HH,S 2.75 1.00 PH; 5 H, S A H T4k
A-HH,S  ##EF2(over the limit) 1.00 (mutual interference of PHzand H,S)
B — HPH, 2.0 0.993
A —HPH;4 1.53 0.993
A —HAsH, 1.52 0.993
“YH,S 0.95 1.00
C-YPH, 1.0 0.993
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