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Abstract : In this study, we investigated the performance of a portable colorimeter used for the measurements

N

of atmospheric ammonia against the more reliable method like UV/VIS spectrophotometer. For the purpose
of this study, we tested a portable colorimeter and UV/VIS spectrophotometer for such basic analytical parameters
as detectibility, reproducibility, linearity, and accuracy. According to our study, the performance of the colorimeter
was fairly good to show a good agreement with the UV/VIS system. However, the performance of colorimeter
suffered from both low and high concentration ranges: it was found to have very poor reproducibility at lower
concentration (below 10 ig), while its linear dynamic range was limited at the upper end (e.g., near 100 pg).
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If we assume that air samples are collected up to 30 liter, it implies that the colorimeter can be used to measure
samples containing NHj in the range of 500 ppb to 5 ppm (without the aid of diluting technique). Consequently,
we recommend the use of such instrument with the awareness of its basic properties pertaining to the fundamental
performance (such as its detectable range).
Key words: atmospheric, ammonia, colorimeter, UV/VIS spectrophotometer, performance test
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Fig. 1. A schematic diagram of the portable colorimeter
investigated in this study.
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Table 1. Comparison of detection limits (DL) between two
different measurement techniques: a portable
colorimeter (COL) and UV/VIS spectrophotometer

DL coL? UV-VIS®
ng 3169 2689
ppb® 155 132

Superscripts a and b denote colorimeter and UV-VIS spectropho-
tometry, respectively.

Superscript ¢ implies that the sampling volume of 30 L. was
assumed.
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Table 2. Calculation of precision (reproducibility) between the
two systems. Test is made at two different
concentration levels of low and high

1. Calculation at low concentration (7,548 ng)

Reading scale Absolute mass (ng)

Sample No.
CoL*  UV-VIS® COL UV-VIS
1 1.0 0.0485 2201 7467
2 2.0 0.0513 4402 7834
3 1.0 0.0500 2201 7662
4 1.0 0.0470 2201 7267
5 1.0 0.0535 2201 8122
6 1.5 0.0589 3301 8833
7 1.0 0.0475 2201 7339
Mean 12 0.1 2672 7789
RSD (%)° 324 8.2 324 7.0

2. Calculation at high concentration (75,480 ng)

Reading scale Absolute mass (ng)

Sample No.
COL UV-VIS COL uv
1 34 0.5911 74826 78882
2 36 0.5510 79227 73611
3 33 0.5601 72625 74803
4 36 0.6139 79227 81889
5 33 0.6542 72625 87190
6 35 0.6014 77027 80242
7 33 0.5719 72625 76355
Mean 343 0.6 75455 78996
RSD (%)° 4.0 6.0 4.0 5.9
For superscripts a and b, refer to Table 1.
Superscript ¢ denotes the relative standard deviation.
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Table 3. Comparison of linearity range of ammonia analysis
between the two systems

Order Analyte Reading

(ng) COL UV-VIS
1 3019 1 0.0152
2 3774 1 0.0237
3 37740 18 0.3513
4 113220 47 0.7644
5 150960 NM 1.0553
6 226440 NM 1.4537
7 377400 NM 22273

*NM= not measurable
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Fig. 2. Calibration curves obtained by the colorimeter (upper)
and UV/VIS method (lower).
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Table 4. Evaluation of relative accuracy of colorimetery method by checking against the UV-visible spectrophotometer

Theoretic values®

Measured concentrations

Order ng Ratio®
ng ppb

COL UV/VIS COL UV/VIS C/u
1 4960 243 7753 5628 380 276 1.38
2 12400 608 15506 13610 760 667 1.14
3 22320 1094 28427 26852 1393 1316 1.06
4 29760 1459 28944 28840 1419 1414 1.00
5 47120 2310 47809 47883 2344 2347 1.00

Superscript a denotes the theoretical values for NH; concentrations computed by considering the permeation rate at fixed flow rate.

Superscript b denotes the NH; concentration ratio determined between COL (c) and UV-VIS (u).
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