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Abstract

In order to meet the need for online monitoring of multi-component gases from waste incineration
pollution sources, a gas analyzer based on Fourier transform infrared spectroscopy analysis technol-
ogy has been developed. This article describes the hardware and software of the analyzer. The re-
peatability and indication error of the instrument for SO, and NO were measured in the laboratory,
and the results showed that the repeatability of the analyzer was better than 1%, and the relative er-
ror of indication was less than 2%, indicating good accuracy; At the same time, simulation measure-
ments were conducted on the results of different concentrations of water vapor interference at the
emission site. The results showed that the absolute deviation of SO, and NO readings was less than 1
ppm, and the relative deviation was less than 2%, indicating certain on-site application capabilities.
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Figure 1. Fourier transform infrared gas analyzer FT1900
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Figure 2. Schematic diagram of FT1900 structure
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Table 1. Analyzer performance parameter table
=1 SRUEEESHFR

24 8
S 900~4000 cm*
P HER T e+ 01cem™
P E £+ 0.001 cm™
R 2~8cm’?
(L3 >8000
Sk (mm) 580 x 260 x 160
B 18 kg
RERR 0.95L
IP %544 IP54
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Figure 3. 2 cm* resolution air spectrogram
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Figure 4. Software measurement interface
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Figure 5. Background spectrum
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Figure 6. Absorbance diagram of 70 ppm SO, standard gas
6. 70 ppm SO, fR S EIR A E E

0.02 -
—+—224 ppm NO

0.01 -

LS S

J T T T J T I T ? T v T T 1
1600 1700 1800 1900 2000 2100 2200 2300

ABS

Wave number(cm™)
Figure 7. 224 ppm NO standard gas absorbance diagram
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Table 2. SO, repeatability measurement results

F 2. SO, EEMMELR

, SEIE
PG 1 HEM
1 2 3 4 5 6
70 70.78 70.55 70.91 70.52 70.81 70.6 70.70 0.21%
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Table3. NO repeatability measurement results
F 3. NO EEMMELER

SENE
HIpE T fE R
1 2 3 4 5 6

224 22457 224.07 223.2 222.56 221.57 220.13 222.68 0.67%

3.13. REREMNE

A N B E WA T4 5 BR UGB 20%. 50%. 80% BRIk FE ) SO,, finEifa e foic 3,
FUGEN N, |2, EENNR 37, PL3 il & FME T ERMEIRE, 4558 E 4 iR, mERENT
1%. NO MIEAIRS SO2 MlF], ZRWHE 5 s, w~MERENT 2%.

Table 4. Measurement results of SO, indication error
4. SO, RERENEER

B ‘ Sl o
HArE il P NERZE
1 2 3
20% 14 14.37 14.3 14.45 14.37 0.53%
50% 35 35.24 35.35 35.4 35.33 0.47%
80% 56 56.51 56.69 56.76 56.65 0.93%
Table 5. NO indication error measurement results
2 5 NO REREMNELER
B ‘ SRIE} o
Hprik & R EIME NE R 2
1 2 3
20% 44.8 44.08 43.6 44.35 44,01 -1.76%
50% 112 111.16 112.23 112.36 111.80 -0.18%
80% 179.2 179.53 179.4 180.46 179.38 0.10%
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Figure 8. 30% H,O absorbance diagram
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Table 6. Measurement results of SO, and NO at different concentrations when water concentration is 10%
2 6. KIRE A 10%FT, REIRER SO, #1 NO =L

RIE SO, HkE SO, R IE SO, KK JE NO HEE NO I NO

1 13.88 34.76 55.55 43.99 111.79 178.79

2 13.52 35.21 55.25 44.03 112.58 179.17

3 13.67 34.94 55.18 43.73 112.21 178.76

4 13.87 34.95 55.08 43.84 111.39 179.24

5 13.67 35.21 55.01 43.94 111.95 178.95

6 14.22 35.51 55.22 44.36 110.99 178.29

FHME 13.80 35.10 55.21 43.89 111.82 178.87
FIRE 14 35 56 44.8 112 179.2
206w 22 0.20 0.10 0.79 0.82 0.18 0.33

AEXT w22 1.40% 0.27% 1.40% 1.83% 0.16% 0.18%

Table 7. Measurement results of SO, and NO at different concentrations when water concentration is 20%
F 7. IKIRE R 20%8F, TEIRER SO, #1 NO MELHR

RHE SO, Tk E SO, R SO, IR NO TR NO I NO

il

1 14.26 35.27 56.57 44.45 111.90 178.68
2 14.09 34.99 55.87 44.87 111.28 179.23
3 14.20 35.28 55.83 45.21 111.07 178.71
4 14.47 35.62 56.65 44.76 111.22 178.28
5 14.19 35.31 56.74 44,74 111.08 178.58
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Continued
6 14.32 35.91 56.82 45.46 111.60 179.10
P 11H 14.25 35.40 56.41 44.91 111.36 178.76
FIRE 14 35 56 44.8 112 179.2
LAt i 2 0.25 0.40 0.41 0.11 0.64 0.44
HEXT A 22 1.81% 1.13% 0.74% 0.25% 0.57% 0.24%

Table 8. Measurement results of SO, and NO at different concentrations when water concentration is 30%

= 8. KK 7 30%HY, FREIKEHR] SO, F1 NO MELER

TRIRIE SO, ik E SO, k% SO, KA NO Rk NO = E NO

1 13.42 35.36 56.49 44.47 111.57 179.46
2 14.17 35.31 56.42 44.35 111.85 180.72
3 14.61 35.89 56.15 45.03 112.15 179.29
4 14.38 35.62 56.12 44.92 113.95 178.85
5 14.31 36.06 56.60 45.44 112.75 179.50
6 13.99 35.42 56.76 45.62 113.49 179.90
P 14.15 35.61 56.42 44.97 112.63 179.62
R 14 35 56 44.8 112 179.2
#3822 0.15 0.61 0.42 0.17 0.63 0.42
AT A 2 1.05% 1.74% 0.75% 0.39% 0.56% 0.23%
4. &g

W] Ol I LA SR ST AR R R M s EHER . AR TR Rl xR BE B <
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