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Measurement of nitric oxide and nitrogen dioxide in workplace air using

solid adsorbent tube sampling and solvent desorption spectrophotometry
YANG Zhanhong, WANG Weihui, LING Zuokan, ZHANG Ziqun, WU Chuan, DONG Ming, RONG Weifeng, WU Banghua
( Guangdong Province Hospital for Occupational Disease Prevention and Treatment ; Guangdong Provincial Key Laboratory of Occu-

pational Disease Prevention and Treatment, Guangzhou, Guangdong 510300, China)

Abstract: Objective To establish a method for the determination of nitrogen oxides (NO and NO, )in the air of workplaces by
solid adsorbent tube sampling-solvent desorption-spectrophotometry. Methods ~ Gaseous NO in the air was oxidized to NO,
through a chromium trioxide oxidation tube. NO, was adsorbed by 5A molecular sieve impregnated with triethanolamine. After
desorption by the solvent, the generated nitrite reacted with p-aminobenzenesulfonic acid for diazotization and then coupled with
naphthylenediamine hydrochloride to form rose red color. The absorbance was measured at a wavelength of 540 nm for
quantification. Results The results indicated a linear relationship of nitrite ion ( NO, ) within the mass concentration range of
0—0.70 pwg/ml, and the correlation coefficient r=0.999 3. The detection limit of the method was 0. 004 pwg/ml, and the lower
limit of quantification was 0.014 pg/ml. Based on 3 L of air collected and calculated as NO,, the minimum detectable
concentration was 0. 05 mg/m*, and the minimum quantifiable concentration was 0. 19 mg/m’. Based on 12 L of air collected and
calculated as NO,, the minimum detectable concentration was 0.01 mg/m’, and the minimum quantifiable concentration was
0. 05 mg/m’. The oxidation efficiency of the oxidation tube was 92. 87%—95. 96%. The sampling efficiency of the solid adsorbent
tube was 95. 36%—98. 43%. The penetration capacity of this method was more than 116. 00 pg (300 mg solid adsorbent) , the
desorption efficiency was 96. 20%—98. 15%. The intra-batch precision ( RSD) was 0.98%—4.23%, and the inter-batch
precision was 1. 38%—3. 04% , the recovery rate of standard addition was 95. 40%—101. 96%. The samples could be stored at

room temperature for at least 14 days. Conclusion This method is applicable to the detection of nitrogen oxides in the air of the

Chinese J Ind Med Dec 2025, Vol. 38 No. 6 - 675 -

workplace.

Keywords : nitrogen oxide; nitrogen dioxide (NO, ) ; nitric oxide (NO) ; solid adsorbent tube; spectrophotometry
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i, Bk NO, 1 NO &k, HALFR S Z AL AT
JE, O HEUK AR NO, B NO, T NO X aFE
I NO, . 57 3 E Bl A k) 258 NO i NO,
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10 mg/m’" 7' A Ak 4 B0 R B R 0 32 A ) P YR A
W SR BE A O BE B 2 )| W A R
e AR, ARE TR B AR AR, B SR A
()67 AT o A A S 5 1) D 0 A 5 o 30 A SR -1
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