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Study on particulate matter formation characteristics during co-

combustion between coal, refuse-derived fuels (RDF) and rice husk
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Cunjiang?

(1. College of Smart Energy, Shanghai Jiao Tong University, Shanghai 200240, China; 2. School of Mechanical Engineering, Shanghai Jiao Tong University,

Shanghai 200240, China;3. North China University of Water Resources and Electric Power, Zhengzhou 450045, China)

Abstract: In this study, single combustion and co-combustion of Lu’an coal, refuse derived fuel and rice husk
were carried out in a laboratory-scaled drop tube furnace, respectively. The effects of different RDF and rice
husk addition ratios on the emission of PM; and PM.1o were studied. The experimental results indicate that the
PM; emissions were the highest when RDF combusted alone (4.85mg/g-fuel), while the PMio emissions from
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the single combustion of husk were the highest (23.37 mg/g-fuel). During co-combustion, compared with the
theoretical calculation values, the PM; and PM .19 emissions both significantly decreased when adding Swt%
RDF and 7.5wt% DK, 5wt% RDF and 20wt% DK. What’s more, the latter had the highest reduction degree and
the reduction amounts of PM1 and PM1.10 were 62.75% and 66.96%, respectively, indicating the existence of
significant interaction between particles
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during co-combustion, and the intensity of this interaction was related to the blending ratios. Through
thermodynamic equilibrium calculations, XRF, XRD and SEM-EDS analysis of fly ash, it can be found that the

amount of liquid phase substances generated during co-combustion increased by 5%-47% compared to coal

combustion alone, which led to the generation of many viscous particles. The viscous Ca/K-Si-Al had the

ability to capture small particles as well as alkali metals and alkali earth metals, which can effectively promote

the transformation of fine particles to coarse modes.

Key words: particulate matters; refuse derived fuel; rice husk; co-combustion; thermodynamic equilibrium
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Tablel Proximate and ultimate analyses of fuel samples

Tk HT/ wit%(mass,ad)

JEER M1/ wt% (mass,d)

B i
M A \% FC C H o) N S Cl (ppm)
LA 396 14.00 3182 5022 7322 596 12.17 148 043 40
RDF 036 1232 78.08 9.24 45,19 555 2238 0.66 0.64 487
DK 6.02 16.16 6256 1526 3632 489 3951 030 032 291
2 BT CRAL W)
Table2 Ash analyses of fuel samples (wt%)
FE i Na,O MgO ALO; SiO; P>Os SO3 KO CaO TiO, Fe0O3 ZnO
LA 0.99 1.15 20.5 44.58 0.00 0.55 2.00 11.02 0.85 18.36 0.00
RDF 1.53 5.21 7.84 21.28 1.13 7.88 0.92 31.22 221 19.66 1.12
DK 0.62 0.75 0.32 90.15 1.20 0.84 190 289 0.00 0.21 0.23
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Fig.9 Composition of liquid phase substances at different

addition ratios during 1250°C
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Fig.10 The XRD analysis results of fly ash from single

combustion and co-combustion
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Fig.11 The SEM analysis results of fly ash from co-combustion

#k— 5 %} SRDF7.5DK Al SRDF20DK iX i F
TR g AR AT W SR, 45 R 12 Bios.
PRI T (SR 3 R B H s ks B 5 e
TRARE, EDS 45 H BoRiX k1 K H N Ca-
Si-Al, Jf H.#f 5RDF20DK L# F (E(@b)) , kit
I Mg, S. K. Na. XU g4 it —5

UESE 1% SVAL R W tisi<e: J A Bl - < J 28 1M 4l /s
WORLZ AR A EAR . WHFUIERY], BB
A IEE B BT, AU AR T AAEMSs 9K 1Y
T, Si-ALKL T 5 5y sl FR A0/ NBURL, AT 5 AL T
RLTE] R BRE IR SR B LG



Si22%

12 LRI KE T ) SEM-EDS it 45 (a) SRDF7.5DK;(b) SRDF20DK

Fig.12 SEM-EDS analysis results of typical fly ash particles
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