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A rapid and green determination of ammonia in indoor air
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Sodium hypochlorite-salicylic acid spectrophotography method, Nessler's reagent
spectrophotography method, ion selective electrode method and ion chromatography
method are the common methods for detecting ammonia content of indoor air. This
study compares the advantages and disadvantages of these methods in experiments.
The sodium hypochlorite-salicylic acid spectrophotometry method has good correlation
when the ammonia concentration is 0.55 µg/10mL, the result of the uncertainty
evaluation is 0.792±0.132 mg/L, which is more close to the standard value. Moreover,
the pre-treatment of this method is rapid and green. This study confirms the sodium
hypochlorite-salicylic acid spectrophotography method as a rapid and green method for
the determination of ammonia in indoor air.

1. Introduction
Generally, there are various sources of indoor ammonia pollution, including interior
drainage pipes, indoor decoration materials and concrete admixtures etc. (Yang et al.,
2007; Wei et al., 2015). Ammonia in sewage pools or septic tanks escapes into the
indoor air through the water channel. A lot of furniture with additives and whitening
agent use ammonia. Common concrete admixture contains some ammonia stuff that
increases indoor ammonia concentration. Sodium hypochlorite-salicylic acid
spectrophotometry
(GB/T18883-2002),
Nessler's
reagent
spectrophotometry
(GB50325-2010), ion selective electrode (HJ534-2009) and ion chromatography
(GB/T18204.25-2000) are the common environmental monitoring methods of ammonia
in indoor air. There are also the acetylacetone spectrophotometry method (Liu et al.,
2010), the ninhydrin spectrophotometry method (Li et al., 2008), the field measurement
method (Wang et al., 2014) and other methods. A previous study has demonstrated
that ion selective electrode method and ion chromatography are simple and with high
selectivity (Deng et al., 2006). But these methods require high accuracy apparatus and
high cost. Nessler's reagent spectrophotography method (Li et al., 2007; Mei et al.,
2000) is simple and convenient, but its sensitivity is lower. As the standard limit value
of the ammonia concentration in indoor air is 0.2 mg/m3, the daily detection of the
concentration of ammonia in indoor air by Nessler's reagent spectrophotography
method is not suitable (Hu et al., 2000). On the other hand, the sodium hypochloritesalicylic acid spectrophotography method has a higher sensitivity, a lower detection
limit and a better correlation than Nessler’s reagent spectrophotography.

2. Methods
A preliminary experiment is carried out to determine the dilution ratio according to the
comparison of the depth of the colour of air samples with that of the ammonia standard
series samples. That is different from the traditional pre-treatment. In this way,
experimental reagents are reduced and testing time is saved since repeated dilution is
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avoided. Finally, standard curves are drawn according to the national standard
methods, as shown in Figure 1.
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Figure 1: The standard curves of the four methods.

3. Results
The methods are tested by the same standard sample of ammonia which is used in the
CNAS qualification determination, and the concentration of ammonia in the standard
sample is 0.796 ± 0.038 mg/L. The determination results are shown in Table 1.
Table 1: Results of the determination of ammonia by the four methods.

No.
1
2
3

Sodium hypochloritesalicylic acid spectrophotography
0.792
0.801
0.796

Nessler's reagent
spectrophotography
0.792
0.806
0.778

Ion
selective
electrode
0.795
0.796
0.796

Ion chromategraphy
0.797
0.796
0.795

4

0.796

0.792

0.796

0.796

Average

0.796

0.792

0.796

0.796

The ion selective electrode method and the ion chromatography method have merits of
simple operation, high sensitivity and good reproducibility. However, ion
chromatography needs expensive instruments and high cost (Xiong et al., 2005). Table
1 shows that the four methods have no significant difference within the scope of quality
control. The measurement of ammonia in indoor air in the laboratory is just state-of-the-
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art. Considering the cost and accuracy, the labs usually use the two spectrophotometry
methods.
The experimental contrast of linear correlation: the standard curves of the two
spectrophotometry methods are shown in Fig. 2. The experiment is carried out by the
same group of experiment personnel.
As shown in Figure 2, for 10 mL absorption liquid containing 1 μg ammonia, the
absorbance is 0.0781 for the sodium hypochlorite-salicylic acid spectrophotography
method, and the absorbance is only 0.0146 for Nessler's reagent spectrophotography
method. This indicates that the first method is more sensitive than the second one.
Nessler's reagent (Li et al., 2007) contains large amounts of mercury salt. its toxicity
and potential of secondary pollution is larger. The sodium hypochlorite-salicylic acid
spectrophotography method has a good correlation when the ammonia content is
0.5 5μg/10 mL in Fig. 2.
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Figure 2: The standard curves of two kinds of spectrophotography methods.

The experimental contrast of uncertainty: on the basis of the analysis of the detection
process and the calculation of the concentration of ammonia, the uncertainty is mainly
from the volume of the standard sample (Li et al., 2008) and the quality of ammonia in
the sample. The uncertainty is analysed using the latest national standard CNAS-GL34
"Guidance for the evaluation of uncertainty based on quality control data in
environmental testing" approved by the China National Accreditation Committee for
conformity assessment. The result of the sodium hypochlorite-salicylic acid
spectrophotography
method
is
0.792±0.132
mg/L.
Nessler's
reagent
spectrophotography method is 0.796±0.061 mg/L by the same analysis method of
uncertainty.
The analysis of uncertainty showed that the result of the sodium hypochlorite-salicylic
acid spectrophotography method is more close to the standard value.

4. Summary
The determination of ammonia in indoor air is a routine laboratory testing procedure.
Sodium hypochlorite-salicylic acid spectrophotography method, Nessler's reagent
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spectrophotography method, ion selective electrode and ion chromatography method
have their own advantages and disadvantages.
The analysis of linear correlation and uncertainty showed that Nessler's reagent
spectrophotography method is simple and convenient, but is not suitable for the
determination of ammonia in indoor air since the standard limit value of the
concentration of ammonia in indoor air is 0.2 mg/m3. The sodium hypochlorite-salicylic
acid spectrophotography method has a good linear correlation when the ammonia
content is 0.55 µg/10 mL. Its pre-treatment is rapid and green. This study confirmed
sodium hypochlorite-salicylic acid spectrophotography method as a rapid and green
method for the determination of ammonia in indoor air.
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