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Abstract: Cement kiln co-processing of refuse derived fuel (RDF) can achieve resource reuse of refuse.
However, co-processing of RDF should not cause problems such as excessive emission of pollutants in the flue gas and
affecting the quality of cement clinker. The emissions of pollutants in the flue gas and the quality of cement clinker
before and after co-processing of RDF in a typical new dry cement kiln in China were investigated. Results showed
that when RDF was co-processed in the cement kiln, the emission of SO, ,NO, ,NH; , HCl and HF in the flue gas all
met “Emission standard of air pollutants for cement industry” (GB 4915-2013). Though the content of heavy metals
and dioxins were slightly higher than that before co-pocessing RDF, they were still lower than the emission limit of
“Standard for pollution control on co-processing of solid wastes in cement kiln” (GB 30485-2013). The mineral
composition of cement clinker after co-processing of RDF had little changed, but the flexural strength and compressive
strength were improved and met 52.5R for normal Portland cement of “Common Portland cement” (GB 175-2007).
Furthermore, the soundness acceptability reached 100.0%. Most importantly, the leaching concentrations of Cu,Cd,
Cr,Pb,As and Ni were much lower than the standard limit of “Technical specification for co-processing of solid waste
in cement kiln” (GB 30760-2014). In summary,co-processing of RDF in the cement kiln had little effect on the emission
of pollutants in the flue gas and the quality of clinker,and even could improve certain performance of cement clinker.
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Table 1 Online monitoring results of cement kiin flue gas

W H CO; CcO SO. NO. NH; CH, HCl HF
A 1% 159.81 0 100.68 0 1.28 0.26 0.32
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Table 2 Determination results of heavy metals indexes before and after RDF co-processing mg/Nm?
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BOHLVEBEH R R RELEY 0.5 0.049 0,092
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Dioxin isomers mass percentage before and after co-processing of RDF
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Fig.2 Toxicity eyuivalent contribution rate of dioxin isomers before and after co-processing of RDF
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Table 3 Mass percentage of f-CaQ and {~-MgO in cement clinkers as well as soundness acceptability
before and after co-processing of RDF %
T H f-Ca) -MgO HENOGHER
RBRRE 1.59 1.77
# i RDF #i BME 0.90 1.28 98.2
I 1.25 1,49
#RKR{E 1.50 1.38
#1n RDF 5 B/ME 0.75 1.21 100.0
FEHE 1.11 1.30
F* 4 810 RDF 8] /S M BKI SR B
Table 4 Strength of cement clinkers before and after co-processing of RDF MPa
5E Bi i Bo)3R
®@ld ®wW3d ®mrd ®Wisd #®WHI1d @BWI3d BH7d #lesd

BRAE 4.4 6.4 7.4 9.3 18.0 34.2 44.6 57.9

& m RDF & B/ME 3.5 5.7 6.6 8.9 13.9 27.3 36.4 55.1

SE 4.0 6.0 7.0 9.1 15.7 30.7 40.1 56.6

BoRE 4.8 6.6 7.8 9.6 21.4 36.6 46.1 59.1

#im RDF 5 B/ 4.3 6.2 6.7 a.1 16.9 33.4 41.3 56.3

S 4.5 6.4 7.1 9.3 18.8 34.7 43.6 57.1

EESR: >5.0 =7.0 27,0 =252.5
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Table 5 Mineral composition and modulus of cement clinkers before and after co-processing of RDF

WiEH CaSP /% C.SP /% C:A® /% C,AFP /% KH SM ™

B 60.17 23.92 7.91 11.76 €.936 2.56 1.47

#41 RDF 8 B/ME 52.20 15.70 6.61 16.79 0.897 2.37 1.29
K 57.20 18.47 7.08 11.37 0.821 2.44 1.36

fw. 63.81 18.31 6.99 10.94 0.940 2.75 1.38

%1 RDF 5 B/ME 58,34 13.96 6.08 10.21 0.924 2.53 1.28
S 60.86 16.32 6.55 10.77 0.931 2.62 1.34

P C3S.CeS.C5ACyAF 433124 3Ca0 « Si02.2Ca0 « Si02.3Ca0 « AL, O, f1 4Ca0 « Al Oy »

Fea Oz MTAHF 52 LUB & 4 30 .
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Table 6 Heavy metal leaching concentrations of clinker after mixing RDF mg/L
i g Cu Cd Cr Pb As Ni
BHREWRE 0.01 0.001 0.026 0.001 0.001 0.002
= FKir " 1.0 0.03 0.2 0.3 0.1 0.2
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