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Abstract : In this study, generation process and properties of inorganic industrial waste which can

1t

be used in cement industry were investigated. The scheme of recycling to use the selected waste
as raw materials, mineralizer and flux, admixture and raw materials for special cement was decided
and then various experiments were carried out. The experimental results were as follows ; In the
use of industrial waste as raw materials, ferrous materials could be substituted by Cu-slag, Zn-slag,
electric arc furnace or convertor furnace slag etc., and a siliceous material could be substituted by
sand from cast-iron industry. By-products from sugar or fertilizer industry, which has CaF; as the
main component, and jarosite from Zn refinery enabled clinker phases to be formed at lower
temperature by 100~150C. Adding Cu slag and STS sludge in proper proportion to cement
improved properties of cement. Fly ash and limestone powder as admixture had the same effect on
cement. As a raw material for special cement, aluminium waste sludge could be used in making
ultra early strength cement, which had the compressive strength of ?)()()kg/cm2 within Zhours. And
two different ashes from municipal incinerator could be raw materials of the cement which was

mainly composed of C3S and C11A7 - CaCly as clinker phases.
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Table 1. Chemical composition of each material
Material LOI | SiOz | AlO3 | FegO3 | CaO | MgO | SOs | NaxO | KO
Iron ore 9.80 4.50 250 81.90 0.70 0.08 0.05 0.04 0.02
Cu-slag -4.201 32.30 6.00| 56.30 5.00 1.00 1.34 0.42 1.12
ferrous Zn-slag -3.20f 25.20( 11.30| 43.10| 1630 240 0.10 027 0.62
Electric arc furnace slag| -4.30 8.80] 10.10] 50.50[ 27.00 5.90 0.07 0.10 0.05
Convertor furnace slag -0.67] 12.00 820| 3950| 3260 7.57 0.30 0.20 0.18
. Quartz 069 9256 2.27 1.28 0.68 012 0.14 0.11 0.84
siliceous waste sand | sa8| s070] 77| 217] 169] o049 o004] 115 175
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Table 2. Physical properties of cement produced in real process

LA

W ohe 289

) Cu-slag EAF slag Zn-slag Waste sand
Properties

Ref 50% | 100% Ref 50% | 100% Ref | 100% Ref 100%
C 3day 260 253 249 268 255 249 249 246 259 255

omp.
strength 7day 344 332 330 338 333 331 326 310 324 322
(kg/em) | ogday | 420 | 412 | 401 | 408 | 409 | 424 | 395 | 385 | 397 | 401
Consistency (%) 245 24.7 245 25.0 25.1 245 - - 23.9 23.6
Initial(m) 218 218 215 186 194 202 - - 191 189

Setting
Finallhm) | 6:17 6:14 6:14 542 5:51 6:07 - - 5:43 5:40
Soundness(%) 0.30 0.23 0.31 0.28 0.36 0.23 0.13 0.13 0.38 0.36
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Table 3. Chemical composition of mineralizer/flux and main raw material

Description LOI S102 AlOs FesOs CaO MgO SOs NaO K20

TS Corp. 6.19 0.50 341 1.08 62.30 0.24 3.53 1.69 0.13

DY Chemicals 10.22 0.46 0.74 0.91 57.04 0.73 7.07 1.66 0.14

Jarosite 3841 4.10 6.62 27.13 8.33 0.54 28.13 0.33 0.22
Description MnO ZnO TiO; PbO CuO Cry03 Cl T F

TS Crop. 0.01 0.07 0.50 0.02 0.004 0.02 1.41 18.50 35.7

DY Chemicals 0.01 0.11 0.44 - 0.003 0.02 0.32 24.75 28.2
Jarosite - 5.66 - 6.28 - - - - -
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Table 4. Main phases in each waste by XRD analysis

Waste Main phases
From cold rolled process : CasFe4Oz, MgO, CaCOs ete
From steel making process : Fe, FeQ, CaCOs etc.
Sludges

From blast furnace : FexOs SiO: etc.
From STS process @ C:S{2Ca0 - SiQ2), Ca(OH),, MgO, SiO; etc.

From Pusan power plant : CaCQOs, SiO; Mullite etc.
Ashes From Hansol paper co.: KCl, (Na,K,Ca)(Si,Al)gOss - THoO etc.
Form Halla peper co.. KCl, (Na,K,Ca)(Si,Al)¢Oss - TH20, CaSQq - 2ZH0 etc.

Titan : CaSO,
Gypsums .
Jarosite : (NHy)Fe3(S04)2(0H)s, PbSO, ete.
Processed dust : ZnFe;O4, ZnO etc.
Others

Cu Slag : Fes0,, 2Ca0 - Fe;O3 ete.
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Table 6. Physical properties of cement

Flow Comp. strength(kg/cm?)

(mm) [2hrs{4hrs|1day|3day|7day|28day
A =230 12241390 523 | 693 | 801 | 841
B 225 1188374489 {651 | 753 | 776

C 225 |2581382| 467 | 605 | 776 | 837
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