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Table 1. Ammonia analysis method

Analysis

Indophenol JIS IC EPA IC
method
Analysis )
. UV-Vis Ion chromatography Ion chromatography
equipment

Absorption | 0.5 % HsBOs 50 mL X 2
liquid | 1 +9 H0, 50 mL X 2

0.5 % HsBO; 50 mL X 2 | 0.1 N HSO; 100 mL X 2

Absorption
P (1 ~ 2) L/min 1 ~ 2) L/min (1 ~ 2) L/min
rate
Absorption 0L 0L 10 L
amount
n BN F5e v
- FRUoK30 ppm) ZAIGH 27k 2TE QUE AEA F4& Aols
243 A3= Table 2.3 211, AHAA7F27F 9l e ol A

NS A3 AL 8.50
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Table 2. Comparison of NHs; absorption rate by method

Analysis
1st 2nd Average
method
uv 29.79 ppm 27.67 ppm 28.73 ppm
(H3BO»)
uv 24.26 ppm 19.14 ppm 21.70 ppm
(H,0»)
IC
(H.B0Y) 8.51 ppm 8.49 ppm 8.50 ppm
IC
(H,S00 13.90 ppm 14.32 ppm 14.11 ppm
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UV(H5BO) UV(H,0,) IC(H5BO5) IC(H,S0,)
Analysis Method

Fig. 1. Comparison of NHs; absorption rate.
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Table 3. pH variation to acid gas concentration

Gas Injection

Conc. 1st 2nd Average
0 ppm 8.28 8.26 8.27
1 ppm 8.05 8.02 8.04
2 ppm 7.92 7.94 7.93
3 ppm 7.47 7.45 7.46
SOx 4 ppm 7.01 7.09 7.05
5 ppm 6.79 6.81 6.80
10 ppm 4.88 4.95 4.92
30 ppm 4.50 4.65 4.58
50 ppm 4.28 4.19 4.24
0 ppm 8.28 8.26 8.27
1 ppm 7.03 7.09 7.06
2 ppm 7.06 7.08 7.07
3 ppm 7.04 7.05 7.05
NOx | 4 ppm 6.92 6.98 6.95
5 ppm 7.18 7.23 7.21
10 ppm 6.95 6.91 6.93
30 ppm 6.90 6.93 6.92
50 ppm 6.57 6.54 6.56
0 ppm 8.28 8.26 8.27
1 ppm 7.77 7.70 7.74
2 ppm 7.75 7.78 7.77
3 ppm 7.48 7.34 7.41
SOx +
NOX 4 ppm 6.90 6.84 6.87
5 ppm 6.70 6.75 6.73
10 ppm 4.34 4.38 4.36
30 ppm 4.05 4.03 4.04
50 ppm 3.77 3.75 3.76
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Fig. 2. pH variation
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Table 4. Comparison of ammonia recovery rate according to acid gas effect

Sample NH; SOx NOx
S1 1 ppm

S2 2 ppm

S3 3 ppm

S4 4 ppm

S5 5 ppm

S10 10 ppm

S30 30 ppm

S50 50 ppm

N1 1 ppm

N2 2 ppm

N3 3 ppm

N4 4 ppm
30 ppm - PP

N5 5 ppm

N10 10 ppm

N30 30 ppm

N50 50 ppm

SN1 1 ppm

SN2 2 ppm

SN3 3 ppm

SN4 4 ppm

SNb5 5 ppm

SN10 10 ppm
SN30 30 ppm
SN50 50 ppm

S SOx, N : NOx, SN : SOx + NOx



Table 5. NH; absorption rate comparison of Indophenol method(unit : ppm)

Gas Injection

Method & Gas 1st 2nd Average
Conc.
0 29.79 27.67 28.73
1 24.26 24.29 24.28
2 29.45 24.23 26.84
Uy 3 20.36 19.94 20.15
4 23.71 24.04 23.87
(H5BOs) 5 24.88 24.07 24.47
10 25.41 25.13 25.27
30 25.14 24.23 24.68
50 22.95 22.06 22.51
SOx
0 24.26 19.14 21.70
1 19.38 18.24 18.81
2 13.92 12.65 13.29
Uy 3 15.37 14.67 15.02
4 20.31 19.50 19.90
(F0,) 5 18.36 17.71 18.03
10 16.59 15.99 16.29
30 15.47 15.60 1553
50 12.90 12.63 12.77
0 29.79 27.67 28.73
1 17.28 15.91 16.59
2 20.87 18.08 19.48
Uy 3 21.23 19.03 20.13
4 19.31 18.20 18.76
(HsBOs) 5 20.63 20.39 20.51
10 23.79 22.75 23.27
30 23.39 22.49 22.94
o 50 21.71 21.60 21.65
NOx 0 24.26 19.14 51.70
1 12.32 11.67 11.99
2 13.68 12.33 13.00
Uy 3 16.00 13.18 14.59
4 13.90 13.08 13.49
(F:0,) 5 16.17 15.76 15.97
10 15.22 15.12 15.17
30 20.75 20.12 20.44
50 16.03 5.76 10.89




Gas Injection
Method & Gas 1st 2nd Average
Conc.
0 29.79 27.67 28.73
1 24.41 21.91 23.16
2 25.11 22.18 23.65
3 25.96 23.86 24.91
uv
4 29.44 29.03 29.24
(H3BO3)
5 22.42 21.19 21.80
10 8.94 7.98 8.46
30 9.82 9.19 9.50
SOx 50 12.10 12.17 12.14
+
24.2 19.14 21.
NOX 0 6 9 70
1 18.39 17.81 18.10
2 13.49 12.59 13.04
3 14.69 13.66 14.18
uv
4 14.88 11.76 13.32
(H,02)
5 16.03 15.00 15.52
10 16.79 16.31 16.55
30 21.28 17.68 19.48
50 15.21 14.41 14.81
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