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[# 2] SN HE 7PE H|7 [S(MSW) 2| LI HSHE Al CI|Oo|E
MSw* 0.46 244 75.6 ASTM E775-81
0.89 24.2 75.8
MSw 046 50.0 50.0 823 177 Quartz combustion Solid
MSW 037 waste incineration system
MSW 1.05
MSW 0.59 BC-IC
Household waste 0.85 754 24.6 Quartz furnace - IC
Msw* 1.27 ICP-SFMS
1.63 33 67 Eschka method
MSW 1.50 21 79
MSW 1.94 1SO 10304-1:2009 EA
Arithmetic mean 1.00(0.65, 1.36)
CV(%) 52.76
d.f. 10
[# 3] G0N E0E 0 H|7|E HE(SRF)2| U HstE 2 714~ CI0IE
SRF? 0.31 Incineration system MSW Chang et al. (1998)
SRFggs 0.57 Combustion - IC MSW and commercial Hilber et al. (2007)
SRF 0.71 BC-IC MSW Velis (2010)
SRF 0.41 Data from supplier Commercial& industrial Vainikka, Bankiewicz, et al. (2011)
SRF 0.45 BC-IC Commercial& industrial Vainikka, Enestam, et al. (2011)
SRF 0.69 BC-IC Household and Commercial Velis et al. (2012)
SRF 0.85 BC-IC Household and industrial Aldrian, Sarc, Pomberger, Lorber, and
SRF g6 049 BC-IC MSW Glorius (2014)
0.89
SRF* 1.38 BC-IC Several streams Sarc et al. (2014)
1.08
0.71 1.
gglﬁ 0.80 :28 }8382—} %883 rcvc|>sn\4vn'1ercial & industrial Nasrullah etal. (2017)
SRF® 0.91 BC-IC MSW Edo-Alcon, Gallardo, and Colomer-Mendoza
0.69
1.19
SRF 0.92 Eschka method MSW Spurek (2012)
SRF 0.60 BC-IC MSW Nasrullah et al. (2016)
Arithmetic mean 0.76(0.62, 0.90)
CV(%) 36.70
d.f. 17
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Municipal Solid Waste)oIA 7113 @stEst 771/ AstE

o Hl &2 T A IS A4 50 ~ 75 %250 ~ 25 %

A2 EuEn AR 1y #H7]8 A5 dan dstEwt

d AsHEof tigt clole & A|ghA olct,

B uHe ASTM E775-81 %
W& ARESH] MSWO| Ashe S =75kt

MSW 4l o] 35 0.37 % ~ 1.94 % Helolm, B+ 1
% (10,000 ppm), HEA = 52.76 %22 SQIE| e} AL

.
B PVColTh Z3he]x] gar ot
J3t 9|71 8ol A Ao, [R 3] M Hinieh Zo] H &
ﬂ%f’f} 0.76 % W HE A4 36.7 % £Z 02 BARQIL

LAFARGE

Building better cities™

Chlorinesdm€linker
A. Pisch — Lafarge LCR
GTT workshop:2015

3.2 512 A|HIE Aefo| HIE Ol CHS At ¥ Al &
<IE 6> AR ZFA Y AHE AR 7Y F Sz
Al QA EFAE EA hahR YA Aol A AYAE = &
A U GstE =R 300 ~ 1,500 ppme] M= e
N, HFHoz FotEs AME U AEFS 0.1
% (1,000 ppm) & 3L e}, o= <A™ TollA Eeut
of Zho] P AJHIE APzt A sHA T E] o] glTh
ARIE 713 197-10 %’6}% CEM Il EFAHIE AZF

f AFHFEZ 62 % E(CEM I ~ V)7} 18
PE A SFAIHE A7 /\l%}%‘d &2 80 %ol @itk
CEM I19] 4% A7t 2 A EFAES 6 ~ 35 % At
&517] wizol 1< ARgsEEt= dekE

JI'N

Chlorine cycling in a rotary kiln
Sintering zone

= Vaporization zone
= Limited gas-solid interaction

= Congruent vaporization of alkali-chlorides
+ KCI(l) = KCI(g)
+ The reaction is independent of HCI in the gas

= Decomposition for other chlorides
« CaCla(l) + H20(g) = CaO (s,]) + 2 HCI (g)
« The reaction depends on H20(g) and HCI(g) in the combustion gas

= Typical chlorine levels in clinker : 300 to 1500 ppm (0.03% to 0.15%)
+ Regulatory level in final cement: 0.1%

[nrane T workshop 2016 o201 16

T2l 6. TZA 2iutx ALe| Pats i QI M WHAIR

The Breakdown of Cement Production/Sales in European Countries

Switzerland(22)
Greeea(21) i 5.5%
Belgium(21) i 54.7% (CEM I+II+1V+V)
France(22) |
Turkey(22) i 51.8%
Czechia(21) |
Poland(20) :
Htaly(21) |
Spain(21) i
Austria(21) |
Germany(21) |
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