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Fig. 1. The simulated direct absorption spectrum of C,H,,
CO, and H,0 in the region of 6489.3-6490.5 cm ™' with the
condition of P =1 atm, T = 1000 K.
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Fig. 2. Schematic diagram of experimental system.
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Fig. 3. (a) Signal of gas absorption and particle extinction;

(b) signal processing.
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Fig. 4. Different concentrations of CyH, measured at 1000 K
directly absorb spectral signals.
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centration detected in the environment with (a) and
without (b) particles.

K6 45 1 T 7E 1000 K Bk By B85 T e
4000 ppm(1 ppm = 10 %) i CoHy-N, £ i H il 15
1) B PR RS B 1 RS, R A S5 AR
P SRR [23] H 7R AR R G R AR BR AT T
M. T RGN ER IR BRI 5 5 () s
KBRS, AT EME R 1 I i BRI 3] 1Y)
SRR R RGER R R, ] A5 S
H = BEZY R 0.01467, 055 1 g R 35 Bk To
Wb BEL ) — bR E R 22 (E 0.000202, P& AHER
R ENZAG 5 W5 M E 24 R 72, DT AT 45 s A
1000 K iR FIZ RGN T CoHy S HR A B
29°h 55.6 ppm, ASAFFEH A ERIN A FR 3 227 IR T
WO, J5 22 nl il BT RO A R 2258 5 44
il R G0 S = A A RO, AT S8 B AT Y
PRI .

T IR AR T ) e ORL ) T A U B
HERPE, 7E LA I f R A OIS 5 R 9
LT AR 5 T 2 3 HE 1 SR ) o v S AR

193301-5


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

) 32 2 3R Acta Phys. Sin. Vol. 71, No. 19 (2022)

193301

FITIMA B A b Jo i P R A5 Bl i = %
HAEAT T X, B 7 Brs ok 1000 KR E T i (8]
(XS LA, AT LIl 5 S HZ V)& B
U, XA B BT B E T LG, e
FHIERE R2(HZ9M 0.992, P& R AR E bR A 22
298 5.17%, Ui T A7 R i 2 R A
AR,

1.010
1.005F | e SD = 0.000202
& 1.000f AN
wn ]
.E ,,,,,,,,,,,,,
é 0.995 |
g T=1000 K
3 P=1 atm H =0.01467
0990 x — 4000 ppm
0.985 |
6489.70  6489.85  6490.00  6490.15  6490.30

Wavenumber/cm 1!

P 6 1000 K #JE T 4000 ppm #eBERES A CoHy H ARiE LR
1% i

Fig. 6. Transmission spectra of the selected C,H, line at
1000 K.
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Simultaneous detection of particle and C,H, at high temper-
ature using tunable diode laser extinction spectroscopy”

Zhang Ming-Ke  Gao Zhen-Wei  Gao Guang-Zhen '
Jiang Yu-Hao  Cai Ting-Dong?

(School of Physics and Electronic Engineering, Jiangsu Normal University, Xuzhou 221116, China)

( Received 2 May 2022; revised manuscript received 25 May 2022 )

Abstract

Soot particles from the combustion of hydrocarbon fuels are the main source of the air fine particles and
they are also an important factor of reducing the combustion efficiency. As one of their major precursor,
acetylene (CyH,) plays an important role in forming soot. So the simultaneous detecting of soot particle and
CyH, is significant in studying the mechanism of the soot formation. In this work, a sensor for the simultaneous
detecting of soot particle and C,H, is developed by using a single DFB diode laser with a wavelength near 1540

1 is used to infer the mass concentration

nm. The extinction spectrum near the proper CyH, line at 6490.02 cm™
of particles and the CyH, concentration. The performance of the sensor is confirmed in a home-made heated
static cell which can provide well controlled gaseous environment and particulate environment. The measured
mass concentration of particles and the CyH, concentration are within 2.73% and 5.17% of the expected values
over the full temperature range of 500 —-1000 K, respectively. All the measurements show the potential

application of the sensor in the simultaneous detecting of soot particle and C,H, at elevated temperature.

Keywords: tunable diode laser absorption spectrum, extinction spectrum, gas concentration, particle mass

concentration
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