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Research on Measurement Method for Sulfur Content in Coal Based on

Ultraviolet Differential Optical Absorption
Song Feihu

Xu Chuanlong Wang Shimin
(School of Energy and Environment, Southeast University, Nanjing, Jiangsu 210096, China)

Abstract Determining sulfur content in coal rapidly and accurately can provide technical basis for the enterprises
and environmental monitoring departments. A novel method for measuring sulfur content in coal based on ultraviolet
(UV) differential optical absorption spectroscopy (DOAS) is put forward. Compared with atmosphere monitoring, the
UV DOAS used in the sulfur content measurement in coal encounters with the problems that the concentration range

of SO, is wider and the optical path length of the gas cell is shorter. In order to solve the problems, an improved

DOAS algorithm based on finite impulse response (FIR) filter and nonlinear compensation is proposed on the basis of

dust and background gas on SO, concentration measurement can be reduced. The repeatability of the measurement
impulse response filtering
OCIS codes

5l

—

the traditional algorithm. An experimental system is designed and built, on which five kinds of standard coals are
system meets the national standards of China.

measurement duration (4 min).
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The system has the advantages of low maintenance and short
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| 0.4 nﬁﬁ%ﬁ tga- ﬁa

0.2

_mabsorbance

o differential
absorbance

Absorbance (a.u.)
»
»
te ‘.::l
[
..l'."“
-n

290 25;5 3(‘)0 3(I)5 31I0
Wavelength /nm
4 40 'C,0.1 MPa I 334X 10 SO, W E 1
B e 45
Fig. 4 Filtering result of absorbance of 334 >X10"°
SO, at 40 C, 0.1 MPa

41 () 5X10°

[\V]

Differential absorbance /103
(==}

|
'S

290 295 300 305 310
Wavelength /nm

K5 40 C, 0.1 MPa B} 334X107°%, 5X107° SO, FIZ &M & 1Y 72 40 W% B H %
Fig. 5 Differential absorbance of 33410 %, 5X10 ° SO, under 40 C, 0.1 MPa compared with

measurement for blank value

0130002-3



2 i

FI5X107° SO, UM B 22 20 WOt BE L Hev 22 ) 4
JEAE = RS SO, AU R 4l %00 3l i 22 4y
WERE . M AT LA . 334 X100 SO, A
I MR R e 2 W T R N IR 0 R RO
) 7 T W A W LTV AR M v R T
FHAE P B BRI OETE 45 H . 47 5 R L 58 DOAS
B DURTAE T (RN DL I I R 6L T RES DB BR
R ER2E Bl T MR A R T 0 A Y e
BN AT 0 R e R A T R R 2
YN i B 24 (L 830 4% P A8 I I Ak 1 £ RV IR
SEJT AL S R F Y P R R AT RE A AR - A
T 2 v S A

3 LEARSL

6 Ry 925 R G T E AR AR R B L SO,
UV W 53 o D 2 R 4 ke B R AL B
TR S G B RO AR IR R S LSE
MRS GRS B SO, UV WIS 154G I 3 B I 4% 2%
BRI E TR MR A TR,
R BE I P r A L R AE AL 11 45 2R 8 A JUBRE AR A
Pe e o G AR R R R AR BE A 1T 5 e
i E OEFE 0. 2 m) B YR (Avantes 23 7 A 7= B9 ik o
IR AT Xe-2000) 6 2] L )6 %Y (Avaspec-2048) |
TR E M SO, UV I35 6 0 7 58 5 48 08
Hh T A S D A R A AR S 2R
HL T A M s R A 2 T T e, b s AR A 2 B
PR 531 2 A ST A R 2 e I 19 38 30 A R i 4
Ao THEALS O A R G R O 1 AR i 7
BB R G b R I A5 R AR R HLA A i i
He, LB OGSO, 73 T Hor BN T SR 5L
0 0K B VAL B K FR G I R AR R A L A
AR EEEE 1 L/min, &% & H 5 58 KR
K55 A BB L A T A F R A A o .

'y —
‘w“‘/‘\s‘q\‘\r\ﬂf‘s -~

1AL 2 ) - [4]
I:Wsource////////\ ‘1‘/ L '7‘[} 3

e

2: fiber; 14

3: measurement cell \"
4: temperature controller;

b: spectrometer; S m
6: combustion furnace; 13 *9‘9
7: thermocouple; 12 m

8: sample transfer device; A’ ‘ 10
9: electromagnetic pump; llﬁ l |
10: purification device for inlet air; T “

11: flowmeter; 12: dryer;

13: purification device for flue gas; 14: computer; 15: box

i

o/

15

K6 e RGN A

Fig. 6 Schematic diagram of experimental setup
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