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The Study on the Realtime Evaluation of NH3;
Absorption Efficiency Using Chemical Gas Sensor
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Abstract : This study was carried out to develop the realtime evaluation system of NHj; absorption efficiency with gas sensors which
were installed on the inlet and outlet of lab-scale scrubber system. The NH; absorption amount, calculated by sensor outcomes for
3 hr, 6 hr, and 12 hr of absorption process, was compared with the results analysed by Indo-phenol method for the absorption solu-
tion. Even though the difference between two methods was about 20%, the correlation coefficient between the two results was very
high, more than 0.99. In addition, we could find very good correlation between pH, absorption amount and reaction time. Also we
could find out the breakthrough time in the middle of absorption process. With more diverse experiment in the future, we can make
gas sensor system for the realtime evaluation of the odor and/or air pollution treatment efficiency.
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Table 1, Experimental materials and conditions used in this

study

Odor gas NH3
Measurement sensor Semiconductor gas sensor
Inflow NHs concentration [ppm] 200
Absorbent volume [mL] 100
Absorbent Distilled water
Reaction time [hr] 3,6,12

3hr

2346 (140.7/93.9)

Reaction flow (air/NHs) [mL/min] 6 hr

12 hr 4716 (377 .2/94 4)
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Fig. 1. Schematic diagram of a lab-scale device for the realtime evaluation of ammonia absorption efficiency.,
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Table 2. Comparison between theoretical MFC flow rate and actual flow rate measured by bubble flow meter

Theoretical MFC

Actual flow rate (mL/min)

Gas )
flow rate (mL/min) 1st 2nd 3rd 4th 5th mean SD. %RSD Calibration
100 105 105 104 104 105 105 0.55 052
250 288 289 291 281 281 286 1.07 037
Air 500 566 569 571 561 558 565 270 048 '~ 1};2579?95298-068
752 863 870 876 839 839 857 6.30 0.73 o
1,000 1143 1154 1165 1132 1132 1154 1110 096
100 92 92 93 92 92 92 022 024
200 193 193 194 194 194 194 0.81 042
NHs 300 293 291 291 291 290 291 1.07 037 y= OR%8:53><9§S; 078
400 386 387 387 388 388 387 1.0 027
500 486 488 488 484 484 488 1.97 0.40

Table 3. Comparison of NHsz concentration between the theoretical one calculated by the cylinder concentration and the actual one

measured with gas tube detector

MFC set flow (mL/min)

Actual flow rate (mL/min)

Theoretical

Detector tube concentration (ppm)

Air NHz Air NHz concentration (ppm) 1st 2nd 3rd Mean SD %RSD
734 100.0 8411 93.4 50.0 498 416 483 46.6 44 94
330 100.0 3726 93.4 100.2 86.3 840 719 80.7 77 96
130 100.5 1407 93.9 200.1 1631 1442 15693 1622 76 50
102 170.0 108.2 162 4 300.1 200.3 203.7 2215 208.5 1.4 55
100 4350 105.9 4235 400.0 300.1 2741 306.3 2935 171 58
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Table 4, pH value before and after ammonia absorption and the comparison of absorption amount estimated by sensor measure-
ment and analysed by Indo-phenol method with reaction time

Reaction pH Absorption amount estimated Absorption amount analysed
time (hr) Before After with sensor measurement (mg) with Indo-phenol method (mg)

1 7.85 8.06 457 _

2 6.13 8,93 457 416

3 7.96 921 441 324

8 Mean 7.20 873 452 3.70

SD 0,94 0.20 0.09 0.65

%RSD 12.99 227 205 17.62

1 6.97 932 8.30 7.06

2 710 9.26 8.80 7.90

3 6.35 9.28 8.83 6.15

6 Mean 6.81 9.29 8.63 7.02

SD 0.40 0,01 011 124

%RSD 5.89 0.15 123 17,57

1 744 93 9.30 8.35

2 6.59 9.36 100 8.20

1 3 7.75 9.36 8.80 9.26

Mean 7.16 934 940 873

SD 0.84 0.08 0.60 0.75

%RSD 11,76 0.37 6.37 8.76
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