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Effect of fly ash particle size on fly ash carbon content measurement
in metal waveguides
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Abstract: The microwave attenuation method is one of the common methods for online measurement of carbon
content in fly ash in recent years. However, due to the differences in sampling locations and sampling devices of
the fly ash, there is a large uncertainty in particle size of the fly ash, which results in a large error in the
measurement of carbon content in fly ash. The existing carbon content fitting models are all based on the
relationship between the attenuation of the characteristic frequency signal by fly ash and the carbon content of fly
ash, which has problems such as large error and poor adaptability. In order to solve these problems, this paper
proposes to use the time-domain main peak attenuation of the signal instead of the attenuation of the signal at the
eigenfrequency as a method for online fitting of the carbon content in fly ash. To correct the error caused by the
uncertainty of fly ash particle size, the effects of fly ash with different particle size ranges on the measurement of
ash level and fly ash carbon content are compared on the basis of the study on ash level and carbon content
measurement. The results show that, the peak attenuation of the signal in the time domain is used to calculate the
carbon content, and the results are in good agreement with the actual values. For the same mass of ash samples in
the waveguide, the particle size of the fly ash does not have any significant effect on the measurement accuracy of
the ash level. When the microwave method is applied to measure the carbon content in the fly ash in the
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waveguide, for the same mass of ash samples, the attenuation of the fly ash on the microwave signal inside the
waveguide decreases gradually with the particle size of the fly ash. Thus, the measured value of carbon content

increases as the particle size of the fly ash decreases.
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Fig.1 Schematic diagram of the measurement system
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Fig.3 Schematic diagram of microwave propagation in a
waveguide

1.3 Ifii & JR3E

A0S MBI FEARIEAF 5 78 PP IR HE 1 76
BL7 A SRR — FE AR BT SE I . S S I
WA S AL N [R5k, RE 6 HE R B Ik HY FR 4 e
BHHCANVLAC AL E B Sl 2 SR G P 4 B
Forr, UEEAE 1 D[R]l 2 0 7] i AR 4% 10 LT R E
SRR RS, W 2 O BRRE RS AL E, 1
{8 3 N WA G MmO AL E

0r-

A2 m’éfﬁ*ﬁ/
Ve 1 —
20} ~
g8
® 40
1
=g
-60
t, 1,
,80 1 1 1 1 3 | ]
0.7 0.8 09 1.0 1.1 12

i 1] /ns

4 BHEN 2 JREE
Fig.4 Schematic diagram of time-domain measurements
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Fig.5 Time domain measurement results for 30 g ash sample
A with different particle sizes
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Tab.1 Measurement results of ash level
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Fig.9 Fitting results of ash sample B by eigenfrequency method
AR A iR B AL 45 SR AE 10.205 GHz

Bhy, 16HL 10.205 GHz 1N A HIRFIESIE
BT KA B & EA & 45 R AE 10,403 GHz #
4f, HLHL 10.403 GHz fE/KHE B IAFEAR . 1E4F
AR, A FH OB P28 73 B ASCII B2 ik i 0.5%.
1.5%. 2.5% K FE A MUKEE B X Rl A5 5 IR E
PR, PRI BCE R ) % S E Y 0.5%.
1.5%. 2.5%[fKFE A FIKFE B 34T S ik & H 5
TR EITE RN 3. HFR 3 v[H1, A HRHE
RO S IR ZER R 2 (8)M = (9) 7 71
FEKFE A NUREE B AERFAEAIR T BT AR

u, =—-0.202 3-DB,;,,; —1.700 7 (8)

u, =-0.207 5-DB,,,,; —1.974 4 9

A ue N EIKILE &k E; DBio20s A 10.205 GHz
SR, P A SRR 5 FITRAE 58 ; DB10.40s




5% 6 3

4 10.403 GHz AR K, KAEM B XS 5 HIiE
EB=2
R3BIEMELERENELER

Tab.3 Measurement results of carbon content by
eigenfrequency method

FRAES RRE A ETRE% IRKE B & TRI%
FHE% WEE R MEAY R
0.5 1.2706 0.7706 0.962 8 0.496 3
1.5 1.2452 0.2548 1.960 3 0.460 3
2.5 2.8134 03134 3.0454 0.5454
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Tab.4 Measurement results of carbon content by
time-domain peak method
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