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Comparative study on on-site and laboratory ammonia detection methods

LIU Qi"", XU Shao-Yan, HAN Min
(Changzhi Shengxin Coal Mine Technical Service Co., Ltd., Changzhi 046000, China)

ABSTRACT: Objective This study aims to compare and evaluate the performance and applicability of two ammonia
(NHj;) detection methods in the field and laboratory. Methods The C16 portable NH; gas detector and GBZ/T 160.29-2004
ammonia Nessler’s reagent spectrophotometric method were used to perform 10 repeated measurements of 5 different
concentrations (9.3~148.8 mg/m’) of NH, standard gases. Results The results showed that the C16 portable detector
exhibited a highly linear relationship (»=0.9998) in field applications, which was highly correlated with the concentration of
standard gases; The GBZ/T 160.29-2004 method provides higher precision measurement values in laboratory analysis. The
relative standard deviation and relative error of both methods are less than + 5%, demonstrating good precision and accuracy.
The research conclusion indicates that the C16 portable detector is suitable for rapid on-site detection and emergency
response, while the GBZ/T 160.29-2004 method is more suitable for laboratory analysis that requires high precision.
Conclusion This study provides a scientific basis for selecting appropriate NH; detection methods, which is of great
significance for improving the quality of environmental monitoring and occupational health assessment.
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Table I Experimental results of portable gas detection methods S e
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Fig.1 Linear relationship between detection value and standard value
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Table 2 Experimental results of C16 portable gas detector
B e 2R (mg/m?) AR AREIR 2 PIIME AR
(mg/mB) 1 2 3 4 5 6 7 8 9 10 RSD(%) (mg/m3) (%)
9.3 9.62 9.06 9.88 10.15 10.08 9.46 9.61 9.58 9.18 9.23 3.9 9.58 3.1
18.6 20.02 19.80 18.56 18.12 19.45 18.03 20.08 20.26 19.23 20.15 44 19.37 4.1
37.2 36.89 37.54 38.42 38.13 38.06 37.46 37.58 37.91 36.98 37.09 1.4 37.61 1.1
74.4 75.12 73.86 74.45 74.89 75.86 73.98 74.12 74.36 75.03 74.95 0.83 74.66 0.35
148.8 148.42  150.86 149.56 14833  149.52 148.84 14798 148.03 148.16 149.06 0.61 148.88 0.05
3 GBZ/T 160.29-2004
Table 3 Experimental results of GBZ/T 160.29—2004 Nessler’s reagent spectrophotometric method for ammonia
B i il 45 2R (mg/m?) ARXIhRE2E PRI AAXTR2E
(mg/m*) 1 2 3 4 5 6 7 g 9 10 RSD(%) (mg/m?) (%)
9.3 9.56 9.12 9.38 9.86 9.55 9.43 9.35 9.28 9.61 9.24 2.3 9.44 1.5
18.6 19.12 18.86 19.01 17.98 18.66 18.12 19.23 18.84 19.03 19.93 2.9 18.88 1.5
37.2 36.82 37.35 38.11 37.9 3791 36.83 37.15 37.29 36.53 36.88 1.5 37.29 0.23
74.4 74.84 73.65 74.03 74.29 75.36 73.49 73.94 74.00 74.89 74.62 0.81 74.31 -0.12
148.8 148.03 15042 14933 14796 14891 148.65 147.23 14752 147.74 148.69 0.64 148.45 -0.24
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Fig. 2 Linear relationship between standard gas and C16 detection
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Fig. 3 Linear relationship between standard gas and

spectrophotometric detection results
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