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Optimization of Cement Manufacturing Process for Heat
Source Application of Automobile Shredder Residue

Sea Cheon Oh* Woo-Teck Kwon and Soo—Ryong Kim

Rotary kiln in cement work has been evaluated for a wide variety of organic wastes such as wood, used tyres,
plastic wastes and automobile shredder residue (ASR). However the presence of chlorine hampers the use of ASR as fuel in
rotary kiln. Therefore, the behavior characteristics of chlorine components in rotary kiln should be considered to develop an
effective method for ASR treatment to recovery energy resources. The aim of this paper is to present the chlorine control system
applied to a cement manufacturing process for ASR use as an alternative fuel. In this work, the simulation of bypass unit and
cyclones for chlorine control in rotary kiln has been studied and compared with the operation results of field test.
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Fig. 1 Cyclone used in this work.
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CIE ZCAEIR 8.9%
=5 52% Table 2. Prediction of chlorine in hot meal
2% 4.3% _ -
m—— ag HAEIHE 52 FAs=(ppm)
0 5,000 | 10,000 | 20,000 | 40,000
0 *
Fig. 2 Components of Automobile Shredder Residue. 0% | 23,267 25365 | 27,577 | 31,999 | 40,834
1% 13241 | 14,426 | 15677 | 18177 | 23174
Table 1. Properties of light fluff Bypass | 2% 9,226 10,078 | 10,946 | 12,681 16,150
o =M grodat ABRE 2 3% 7,116 7,743 8,405 9,729 12,376
= (wt, %) (kcal/kg) (ppm) 4% | 5780 6,286 6,820 7887 | 10,020
AZXR 18.6 4,981 1,700 5% | 4867 | 5290 5,736 6,627 8410
HRFE 30.6 6,714 6,100 * Sixfo| @M=
g 27 2,824 170,500
Hu2 11 9,254 4.800 Table 3. Prediction of chlorine in clinker
2455 1.6 - - 2 HAEHE 52 FAs=(ppm)
EE=hES 1.6 4,654 300,260 = 0 5,000 | 10,000 | 20,000 | 40,000
NE=Z 8.0 3,256 6,300 0% 345* 376 409 474 604
CAEZ 1.9 5,226 5,100 1% 197 214 233 270 344
SHAEIR(EIM) 2.7 10,853 285 Bypass | 2% 138 150 163 189 240
EStAEIS(ZTM) 18.8 8,023 186 2 3% 106 116 125 145 184
QIS ZatAElZ 2.1 6,672 160,260 4% 87 94 102 118 149
ni=t=4 10.3 5,771 730 5% 73 79 86 99 126
2l 100 6,129 15,441 * 5ixfo] 2MzA
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Fig. 4 Chlorine control unit in cement Manufacturing Process.
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Fig. 5 The fluid dynamic of gas and particle phase in precalciner
downstream unit.

Table 4. Simulation results for multi cyclone

2m FURE(m/sec)
12 15 18
1st cyclone(7|&) 42 2% 45.6% 41.8%
2nd cyclone(&718) 70.3% 70.6% 70.8%

Table 5. Field test results for 2nd cyclone

T2 12 28 2 B3
HEHZEKSm’/min) 88.9 107.4
HeH=EK(Sm’/min) 82.1 86.1

Cyclone ™ 77172 69,176

E:;ﬁ /'n‘:ﬁg Cyclone & 58,967 44,696
ol 18,205 24,480

Cyclone ZAEE(%) 23.6 35.4

Table 6. Additional Simulation results for multi cyclone

FURE(m/sec)
T 12 15 18
1st cyclone(é} = 7H2E) 55.9% 57.0% 58.6%
2nd cyclone(AlAx|)* 70.9% 70.3% 69.9%
2nd cyclone(a} ':._—'?'— =) 76.7% 74.7% 74.1%
2nd cyclone(RAFHE) 75.6% 76.0% 76.9%
2nd cyclone(stEhSEIHE) 75.8% 75.9% 76.2%
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