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Abstract

Management and control of ammonia at the sources and ambient largely depend on sampling and measurement
techniques. Good sampling and measurement techniques provide high quality data.

The main purpose of the study is compare the analytical characteristics of the Indolphenol method which is one
of the standard method in Korea with automatic analyzers for continued measuring gaseous ammonia.

For comparison with other analytical methods, the verification test was designed to evaluate performance
parameters; linearity, absorption efficiency, reproducibility and repeatability test, accuracy, and response time test.

R? of calibration curve using IPM and CLM was very high (value is 1.000), but for EcSM R? value was
estimated to be lower than IPM and CLM (as 0.991). The RSD of the CLM ranged from 0.1 to 2.3% over the nine
concentration levels measured, %Ds was 0.1 to 10.7%, and average RA over all the measurements was 3.3%. The
RSD of IPM and EcSM was ranged from 1.0 to 8.1, 3.9 to 14.0 respectively, and average RA were 8.71, 4.9%
respectively. Rise in response times of EcSM was estimated to be 1 minute. It is found to be more sensitive than
response time (which ranged from 2 to 9 minute) of CLM. For ammonia concentration measured using the IPM and
the CLM from the same ammonia source, linear regression of IPM versus CLM show a slope of 0.805, an intercept
of 637 ppb, and R? of 0.868.

Key words : Ammonia, Ammonia measurement, Chemiluminescence analysis method, Electrochemical sensor
method, Indophenol method
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Fig. 1. Schematic of the model 17C using chemilumine-
scenec method.
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Table 1. Test of absorption efficiency and reproducibility test.
(a)Absorption efficiency of ammonia for sampling flow rate and concentration
Sampling Standard gas Measured concentration (ppb) !
flow rate Total concentration SD RSD %D"
. flow (L)
(L/min) (ppb) Ist 2nd 3rd Average )
20 201.0 191.5 11480.6 1854 185.8 54 2.9 -17.55
1 20 502.5 526.4 556.3 5347 539.1 10.2 1.9 7.29
20 1005.0 901.3 958.6 925.4 928.4 9.6 1.0 -7.62
RA 7.49
20 201.0 170.6 190.3 182.6 181.2 14.3 7.9 -9.87
2 20 502.5 5322 556.9 536.1 5417 18.2 3.4 7.81
20 1005.0 863.9 950.5 910.6 908.3 11.6 1.3 -9.62
RA 9.10
20 201.0 180.9 210.6 170.3 187.3 15.2 8.1 —6.83
3 20 502.5 559.6 510.7 5423 5375 18.1 3.4 6.97
20 1005.0 1,259.0 1,098.0 1,106.0 1,154.3 16.3 1.4 14.86
RA 9.55
Average RA? 8.71
. )%D=( Measured conc. — Standardgas conc. | % 100
Standardgas conc. /
YAverage RA=— ( 3 %Dl\)
i=1
(b) Absorption efficiency between 1st with 2nd absorption bottle for sampling flow rate (Unit: ppb)
Absorption bottle
Sampling flow rate (L/min)
1st 2nd
1 607.8 ND
2 627.1 ND
3 614.8 ND
ND: Not detected
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Table 2. Accuracy result for the model 17C and EcSM.

(a) CLM (Unit: ppb)
Average
Gas standg rd concentration Min. Max. N SD RSD (%) %D
concentation measured
0 03 0 2 19 8.8 NA NAD
95 105 98 108 37 24 23 97
310 298 286 300 58 3.5 1.2 —4.2
580 564 544 568 44 4.5 0.8 -2.9
930 914 896 926 46 5.4 0.6 -1.7
1,100 1,126 1,124 1,128 38 1.0 0.1 2.3
2,200 2,134 2,102 2,166 70 9.7 0.5 -3.1
3,900 3,905 3,898 3,916 28 52 0.1 0.1
4,300 4,235 4,227 4,239 50 2.7 0.1 -15
Average RA 32
DNA: Not applicable
(b) EcSM (Unit: ppb)
Average
Gas stand:a rd concentration Min. Max N SD RSD (%) %D
concentation measured
0 0.9 0.9 0.0 3 1.1 NA NA
20 233 233 19.0 28 2.9 124 14.0
48 522 42.0 59.0 22 6.1 11.8 8.0
100 88.9 81.0 96.0 21 6.0 6.8 —-12.5
150 161.1 151.0 172.0 17 6.4 4.0 6.9
200 217.9 196.0 2340 23 8.5 39 8.2
Average RA 4.9%
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Fig. 3. Accuracy result for CLM.
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Table 3. Response time determinations of the model
17C.

(a) CLM

Change of concentration (ppb) Rise/Fall time (min)

0—95 11

95—310 7

310—580 5

580—930 5

930— 1,100 2

1,100—2.,200 5

2,200— 3,900 4

2,200 — 4,300 2

4,300—0 17

(b) EcSM

Change of concentration (ppm) Rise/Fall time (min)

0—20 1<

20—48 1<

48— 100 1<

100— 150 1<

150—200 1<

200—0 1<

2501

200

150

100 ¥

501

Measured concentration (ppm)

0 50 100 150 200 250
Time (min)

Fig. 4. Accuracy result for the EcSM.
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Fig. 5. Result of linerity check between the IPM with CLM
using ammonia standard gas.
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Fig. 6. Comparison of ammonia concentration measured
by IPM and CLM at pig housing and manure sto-
rage.
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