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Applications of GFC-IFC in trace multi-component gas analysis
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Abstract: Ultra-low emission standards of flue gas emitted from stationary sources have been proposed,
which creates a new challenge for Continuous Emission Monitoring (CEM). Peak carbon dioxide emissions
and carbon neutrality are frequently-mentioned concepts, which means the monitoring of CO, will eventu-
ally be necessary. It is difficult to satisfy the strict limits of ultra-low emission standards with conventional
CEM systems. A multi-component trace gas analysis system based on non-dispersive infrared is promoted in
this paper to monitor trace gases of continuous emission. A Gas Filter Correlation (GFC) model and Interfer-
ence Filter Correlation (IFC) model were established, which can describe the relationship of optical length,
center wavelength, bandwidth of the filters and gas concentration with measure and reference signals. To
confirm the measurement technique of gases, the GFC technique combines with the IFC technique to achieve
a double-beam path. With the help of white cells, a small-scale, and the detection limit better than 0.5 mg/m’
can be realized. Zero and span drift are no more than +2% of the full scale. SO,, NO, NO,, CO and CO, can
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be simultenously and continuously monitored to satisfy the requirements of ultra-low and carbon emission

monitoring. This technique is helpful for obtaining factual, accurate and comprehensive CEM data.

Key words: non-dispersive infrared; gas analysis; multi-component; gas filter correlation; interference filter
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Tab.1 Span of multi-component analysis system

SRR R
SO,/(mg-m™) 0~50
NO/(mg-m ) 0~100
NO,/(mg-m™) 0~50
CO/(mg-m™) 0~100

CO/(%) 25

U EAR 5 52 %5 550 19t E MR 1E
RN, ISR BEAE AR A, BEARL A 15 B
ZERANE 4~ 5 iR o

142 1 GFC model (a)
1.41
1.40 |

§ 1.39 N

1.38 \
1.37 \

0 20 40 60 80 100
Density/(mg-m?)

05150

IFC model (b)
05125+
0.5100

& 05075
= 05050
0.5025 |
N
0.500 0 | ‘\\
0.4975 | N
0 20 40 60 80 100
Density/(mg-m™)
K 4 GFC I IFC B, NO MR F S MBEETZIL
Fiti e 1 R AR A 1 O

Fig. 4 The ratio of the measurement to the reference sig-

nal of NO varying with gas density at GFC model
and IFC model
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Tab.3 Zero and span drift of multi-component analysis

system
24 hifiF% (%F.S.)
NO 1.48 -1.06
NO, -0.55 0.61
CO, 0 -0.71
Cco 0.4 0.49
SO, 1.85 1.27
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Fig. 13 In-situ operation of the analysis system
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