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Synthesis of Cement Raw Materials by Melting of Industrial Wastes

Yeon Hwang, Yong-Un Sohn, Hun-Saeng Chung,
Hong-Ki Lee* and Hyun-Suh Park*
Korea Institute of Geology, Mining and Materiuls
*Samsung Heavy Industries Co., LTD. Daeduk R&D Center

=] o

MM zya], AFEA) MekE 9 d Gy So) 497 2E SgAgete] AME S5 A2 LEl C,5(2Ca0 - Si0y)
T 9u, H7E 489 W& WEA Y o 2 A7 80| HF e vAE GEs A dAE 9o EE HE
& 29y A7 BL 13700 A B-}T Az g A3 p -GS Bl CASEZCA0 - ALO, S10,) 42 & o|Rojz] E4ES
L& oI, 7hAl Aty BEL 128 5 2y wel BE g, A EE o gk 2 Jr B
2] gtero] HFE SHE A VA s AR 25, p -CS Aol BEE £rpA7)7] YellAle A
HFE A7) a A felw e §3s FvialA ok o] HelEch BHEAE W A Hekd] ] ghekdo]
Z £HEY A5 sdsted dolAl A a3 RS & 5 slth

ABSTRACT

C,5(2C40 - 5i04) phase of cement clinker was ablained by melting mixed four industrial wasles of limestone sludge, waste
foundry sand, coal ily ash fiom power plants and chemicas glasses. The effect of mixing ratio of four wastc matertals on the
compostng phascs in melled slag was investigated. The mixed wastes were melted to slag by heat under a constant basicity at
13707, The slag consisted of g -GS and CAS{2Ca0 - A1,0, - Si0;). The ratio of two phases was varied with
mixing tatio of the waste matenals. In order to increasc the amount of g - C,S phase, the coal {ly ash content
should be reduced, while amouni of the chemical glass be increased. The coal fly ash content was the most

imporlanl factor in controlling phases of the meled-slag.
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Table 1. Compositions of Waste Malcuals

wl %)

Cab 5138 010 1048 335
Mgo 71 1033 141 0.78
Sif). 330 90 30 63.04 s
AlLD, 126 273 420 2720
FeaOn 083 0.30 07 531
Na.O 008 117 1442 043
K.0 020 131 127 135
Tih 0047 ni4 013 .29
MnO nnze n.nnG 001 0045
B.0, ; ; 428
Lor 4228 -

510

(=]
CHIEAEMO“ Caal O, ALG,

Fig. L Phasc dugram of Cad-$10,-ALOx system.” The point(X)
designale [he composilions exammed w Lhis expeniment and
the cudecp represents (he typwal Portland  cement

compositon.
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Tahle 2. Experimental layout of variables and levels in 143" wray
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Table 3. Chemical compesibions of mrxtures given in table 1
{wt %)

No | CaD | Sy { ALO:| MgO [Fe,0q | Na0 | KO | Tio, | MO | B,0,

Ll 5065 (3558 a0l | 102 | UM [ 257 | 080 030 | 004 | 0.68

201500003300 TR0 | L1 | 200 | 312 | 083|035 [ UM | 084

3 [4980(3329) T30 13 | 203 | 336 083|037 | 004|082

450003719 447 | 106 | 122 ] 395 | 08| RIS [ 003 | L

L A B C
No Combinatien _ ] o ~ -
Limestone Sldee | Foumbry Sand | Cosl Ash | Glass Boile 5 |51401354d) 73T\ 006 | L94 | 144 ] D79 L 033 | 004 | 033
1 41(66 4) 112 11,7 ALY ABoCa 6 |SUed | 3445 | 788 [ 102 202 | 219 (083 | 036 | 004 | 057
2 6165 1) UG | 17143y | 17145) | ABC 7 |5102)3831( 423 | 0,95 | 125 | 257 | 680 | 019 | 003 | 065
3| 1Ee | 2ST) | s AB.C, 8 [s1o0(3630] 548 [ 102 | 150|285 | 081 | 024 003 [0
E] 9665 4) I7113) Ta 27(18.4) AByCy 9 [51553342) 7.57 {004 | 202 | 109 | D8L | 035 [ 604 [ 021
_sj R5(677) 1713 4) 17113.4) %5 5) ABLC,
6 120066 3) 179 4) 27(14.9) 1704 ABC, Table 4. Inlensity rabos af (121) and (211) ;. XRD data.
15 ZHIT % (179 2BuC
_? [03(67 4) 73] T4 L7109 ABCy No 18 oz ICASEL 020 )
g 142669 26} 1709 | RIS ABC, | P . e
] 129168.0) 214 2 | %142} 736 AL 2 5429 6935 078
3 3771 3619 67
Table 214] 33 57 nleh g 9k Egalne) 4 3053 1256 313
2 (rATMERS A9])S Tah TSl 2 AR S
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Fig, 4. X-ray dilfraction patterns ot muxiares, @ A-C.S Phase and W
C-AS Phase
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Fig. 6, Xy diffractoun patterns of muctures made of three waste
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Fig. 7. SEM photograph (a) and EDS apaiysis {b) of mixtore No. 1
after heat treatment at 1370°C For 20 minutes
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