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This study reviewed the usability of sludge, a material that is additionally created when polysilicon (a solar light material) is produced,
as the raw material for cement clinker. It was evaluated that when cement clinker is produced, the chloric component of polysilicon
acted as a mineralizer in the firing process. In addition, the physical features of the produced cement were measured. The setting time
of the produced cement was reduced as the amount of content of polysilicon sludge increased. Such results were drawn because the
chloric component acted as hydration accelerator and enhanced the dissolution of calcium hydroxide that was formed by hydration of
GS. Furthermore, for such reason, on the day 1, the compression strength of mortar increased as the content of polysilicon sludge
increased. In day 3, 7, and 28, the tendency in which the compression strength increasing up to 5% of the amount of added polysilicon
sludge was shown. It is because when clinker was produced, the chloric component increased the amount of C;S mineral created, thus

enhancing the compression strength after day 3.
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27 QICHLee et al, 2003) 2, ASiZiE U diH
SoAelE SYXIE AMHE HE2 MSIUS 82 287t 2
4 9l %2 Zalkel saxll gRuol ol g4 gzl 21 M8HER
X7t 2 4 ot HEZ32E0M =2 B4 4ER2 Bl Z3|AEIE 22X|= OALS] 2ZEOIM LI 22 AR5
AN Beretdo] LIAZICvang et al. 2006). F2IEE ony MEIM, 7A, ZEA, Bal0jfAlE AH AME HE A
s2iX|9 g4 429 RY2 tad 2ot SedelE22 20| NE5I= YRE AR50 SBIRAS XM SLEA7|(X—Ray
Z2 HMOILE FAKSIO )2 ZIAC)E Ot |20 M EEHSA Fluorescence Spectrometer, Rigaku, Primus I, Japan), &40
74 UKz & 99% =2 345 SIE BER of0, 2= So2k0 MorhHoz X519 2t R0l 312 HE Table
/&SR RI=ASE 11 Nine O1d, EfZRE TS 6 Nine O 1off LiEnHRich Z2|M2|z &2ixlof S5ixy 24 21t S0,
cE =0]7| fI5t0] M2 MEE detEz, & Si-H-CIA| 3t ME0| 44, 1wt%, Ca0 20| 27 8wi%z A|HE HZ Al SI0,Q]
YES S8 /1A 38 X M3 SYS /T 2008). 2f - £ Z32101 AR} Ca00| B2 MM UH st
M, S8 &2l = 2214212 22fAlols G4 d20] =/ ot = RPRO| QJCt ZIZIEF 712 20 1W%QICH BHASE 61 5wi%E
QU ELh FUE AMES| eiRE Sa HE X Xz glen, HR22 Aot QoM ARsH 20| ey HeZ AZE
AHIE ZEAJO M XHA| 2telshz 200, =2/e] B2, AIHES) Cf, 2tAM 100 CHM 71E = STUE ARE RY2 2AAZC
T 0|2YS Y22 0.035%, RHE 0.10%22 txlotr QUCt, HIEHES 71220m?/g2 2 E|0] AIHE Q| HIEHX0| |5 =
2ol AL, 2H2|E0IARE 0.3kg/m (232|E SO Aot A 0j20|glon, ez 195g/cm’2 EXE|QC
ot QCKYang 2007),
= AlBlZA ABIZAQ| BlZHQ| =2 =
metd 2 S0l detZEit OlMerA SiEo] 52 22 AHIE S YUS HYS Y AMXA
ZDAEE 3T S22 AHIES ERE AZdt= o AFAA ol 5 1
ANHE 227 BE2 A= LSF(Lime saturation factor, 100X
o=z WX AEsk= Ol 297t {UCt Z2A2E &2XIE AHE ( =° = ( ) ( '
_ Ca0/(2.8X SiOAH1.18X Al,Os+H0.65% Fex0s)) = 91.0, SM(Silica modulus,
227 222 A8 Ao AE 225 LSS0 2840 0] | ‘
Si02/(Al,03+Fe,03)) : 2.6, | M(Iron modulus, Al,Os/Fe03) : 1.49]
Table 1. Chemical compositions of raw materials (Unit : wt%)
SiOz A1203 FCzO3 CaO MgO Kzo Na20 L.O.1 Cl
Limestone 7.8 2.9 1.94 47.8 2.0 0.7 0.0 35.5 N.D.
Silica stone 91.7 3.1 2.1 1.6 0.0 0.0 0.0 1.7 N.D.
Iron meterial 19.0 10.8 47.1 45 0.0 0.0 0.0 26.4 N.D.
Fly ash 50.2 203 7.7 10.7 3.4 0.0 0.0 6.9 N.D.
Poly-Si sludge 44.1 1.33 0.32 27.8 0.53 0.14 3.14 22.0 42
Table 2. Mix proportions of samples to manufacture cement clinkers (Unit : wt%)
Mixing ratio
Sort
Poly-Si sludge Limestone Silica stone Iron ore Fly ash
PCO 0.00 89.69 5.80 0.95 3.56
PC3 3.00 87.83 438 1.02 3.77
PC5 5.00 86.59 3.44 1.07 3.01
PC10 10.00 83.40 1.87 1.19 4.26
*N.D. : Non detected
StRIMEEIRIES| =2 20144 128 329
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Table 3. Physical properties of poly-Si sludge
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Fig. 1. XRD Pattern of poly-Si sludge

Density (g/ cma)

Finess (cmz/g)

Moisture content (wt%)

L.O.I (wt%) Cl leaching (wt%)

7122 1.95

20.1 35

*L.01. : Loss on ignition
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Fig. 2. Image of poly-Si sludge by FE-SEM
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Fig. 3. Cumulative particle size distribution of poly-Si sludge

Table 4. Heavy metal contents of poly-Si sludge
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Fig. 4. Change of f-CaO according to amount of poly-Si sludge

Eg—;gp ., .:CS

R ! ¢:CS

—— PC_3p *e . . CA
¥ : CAF

*:f-Ca0
O: Halite

2 Theta

(p}::n) (p(;; : Ad He cd (S;) ( th;) ) Fig. 5. XRD patterns of clinkers
results | 0.05 | 0.019 | nd. n.d. n.d. nd. | 0.157 —Ca0(22|A3])2] QS Z0|= 7102 motElr} o)< 0|x 251
o 2ot Z0| HAsE=0| B 2 2=0i|M ez Hat
3.2 HE AUE 327 S€ D1 Z27) HIS0IH D404 B2 J|BAlE ouS go
oflgal 22|12 =0l o5 -t ABIE Z27{9| {—Ca0 ZM -Ca0E HF s Ao =R ICHEICHKwon et al, 2005),
ZIIE Fig. 401 LIEHAICE Z2|&2l2 efX| F7IE0] S71 XRFOI| Ofslf SH= Za|A2|2 22iX12 Y22 AR50 M=
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Table 5. Chemical compositions of sample clinkers (Unit : wt%)
Sort SiO, AlLO3 Fe;O3 CaO MgO SO; K>0 Na,O Cl (ppm) Sum
PCO 22.60 5.17 3.39 65.43 3.23 0.08 0.24 0.06 n.d. 100.20
PC3 22.43 5.06 3.41 65.29 3.24 0.01 0.21 0.14 72 99.80
PC5 22.71 5.10 341 65.57 3.24 0.01 0.19 0.20 124 100.44
PC10 22.76 5.31 3.41 64.97 3.24 0.09 0.22 0.31 290 100.35
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Table 6. The minreal compositions of sample clinkers calculated by bogue equation (Unit : wt%)

Sort GCsS CaS GA C4AF
PCO 55.03 23.28 7.96 10.32
PC3 56.46 21.71 7.64 10.38
PC5 55.20 23.47 7.75 10.38
PC10 50.97 26.80 8.30 10.38

Table 7. Cl content and Cl leaching amount of the cement

Sort Cl content Cl leaching amount

A made cement
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Fig. 6. Setting times of cements
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Fig. 7. Compressive strength of cements
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