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Utilization of Scheelite Mine Tailing as Raw Material of
Ordinary Portland Cement
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In order to use the mine tailing which was generated in the flotation process of scheelite ore into the raw material of ordinary
portland cement, the characteristics of the prepared cement clinker was investigated. Scheelite mine tailing is composed of 68.8%
of Si0,, 8.6% of Al,03, 10.8% of Fe,03, and 5.0% of Ca0O, respectively. It exists as 0-quartz, muscovite, clinochlore and has
8.0% of 88 um residue. When LSF, SM, and IM of the raw materials (such as limestone, convertor slag, fly ash, and mine tailing)
are 91.0, 2.60, and 1.60, respectively, the burnability index of the raw materials is 50.7, the crystal size of C3S and B-C,S in
the prepared clinker is 15~35 pm, and about 3.8% of scheelite mine tailing can be used as raw material.
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Fig. 1. Old mine waste dam of Sang-Dong mine.
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Fig. 2. Flotation flow sheet of Sang-Dong mine.”
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Fig. 3. Experimental procedures.
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Table 1. Chemical composition of the test sample.
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Fig. 4. X-ray diffraction pattern of the test sample.

100 110
92.0%}* -
7
. ;
®
c
& :
Q:)XSO '5‘ 5
I i
&
o
i
0 : T 0

1 10 1000

Particle diameter, um
Fig. 5. Particle size distribution of the test sample.
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Si0, ALO, Fe,0, Ca0 MgO Na,0 K,0 Ig-loss
68.75 8.58 10.84 495 1.24 0.10 1.59 2.06
Heavy metal (ppm)
Mn Co Cr Ni Pb Zn As Cd
2,800 29 39 19 24 137 36 <1
Table 2. Leaching test result of the test sample.
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Table 3. Chemical composition of the raw materials.

Chemical compositions(wt.%)
Items
Si0, ALO; Fe,0; CaO MgO Na,O K,O Ig.loss
Limestone 10.50 1.93 0.92 45.64 2.20 0.06 1.05 37.93
Shale 79.81 11.22 3.70 0.34 041 0.02 1.89 2.55
Convertor slag 16.59 10.53 3145 36.67 7.55 0.04 0.08 0.09
Fly ash 51.35 2743 6.90 6.44 1.02 0.05 0.80 334
Table 4. Mixing ratio of the raw materials.
Mixing ratio(wt.%)
Items
Limestone Shale Mine tailing Convertor slag Fly ash
Plain 89.73 352 None 3.03 372
SD50 89.80 1.83 1.83 2.53 4,01
SD100 89.88 None 3.81 1.98 433
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Fig. 6. X-ray diffraction patterns of the raw materials.

Fig. 7. Free-CaO content and burnability index of the clinker
synthesized at various temperatures.
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Fig. 8. X-ray diffraction patterns of the clinker synthesized at various temperature according to the substitution ratio of mine

tailing for shale.
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Fig. 9. Reflection microscope photographs of the clinker synthesized at 1,450°C according to the substitution ratio of mine

tailing for shale.
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Table 5. Chemical and mineral composition of the synthesized clinker by Bogue's equation.

ttems Chemical composition(wt.%) Mineral composition(wt.%)
Si0, ALO; Fe,O, CaO MgO Na,O K;0O (&N C,S GA C,AF
Plain 22.20 5.25 3.28 64.16 342 0.10 1.58 524 242 84 10.0
SD50 2221 5.28 3.28 64.17 3.40 0.11 1.58 524 24.2 84 10.0
SD100 | 2221 5.26 3.29 64.18 3.37 0.11 1.58 524 24.2 8.4 10.0
olFolAWA 1200°CAMFEE C87F A Al 2 ARS8 5 Ak

3lo] 1450°ColMe REXEAEAHE Z37]9 £
g FEAA 8, B-C,S, GA, CAFTe 2 &gt}
g Fig. 82 1450°ColM &4¥ FHAE Avlsio
CiS9 B-C,SE #3E HENE WAlduHo s #Y
3 A7E B3 Fig. 99 AR & = e wpel
7ol Z87dl FFE G894 B-C,SE 7t £}
F¥oz FAM, CS9 BCSe AAAIE=
15~35 um?l Zo 2 yelyitt

Table 5% FAHE EF79 FAPE EHXNE
Boque?joll ifiste S Fa3Ee] RS A
g AFE 22l Ao}, Hisgwle] Tyl #AIRo
Aol FAVSHAl C,87F 52.4%, C,S7} 24.2%, CiA7}
8.4%, C,AF7} 10.0% REZE 5ol AHAH BE
FEHoAE FAe BERYL Z2E Zlo= e
s}

I, 1Yo HoxE AR AxE YA
3134 31(CaS0, - 2H,00E 5% H7¥ske] oA blaine
3200450 cm¥gd] FFO 2 BT T WIOHE 50%2
3l A|WlE Ho]E (cement paste)E A|LF & AWl
E Folaed] AF 3, 7, 28¢ ) W T 25
< Sl #7118 FAAEY 2 EPACIAM 4% TCLP
Hog 4 859 BN A%, FF52 Ad A
57 e R Yt ol Table 13 2°] &

O

AL TRl SHAN FEE o] BAT
AR oS Holx AT FAET] A FTA
LT ARES) S5 TAsE] WEos A
7hEin}.

4.4 B

35 BHe] F-dETA 2EE s B
TEEUCAINES] dg2 S8 3o A Al
E 3734 =398, g2, adzdes NEIEE
HEARE 79 4 548 I3 24, ot

1. Hgmole 68.8%2) SiO, 8.6%2 AlL0; 10.8
%2 Fey05, 5.0%2] Ca07} FHHo glo] sHanE
A A YEEFAE AEE ¢ U T3 A9
Y=RAA=, 88 umA FAP) 8.0% =R HEXE
AeAWE 590 Y=r])Ee] 88 umA FHAF 10.0%°]
8lQl 7[Eol A elr] wiel] HB@uE e 22
T AHES] 488 AT £ e A= Jeiyih

2. HEXEWCAHES] 98 F A Agn2
100% NASt ARIE AlzF4e] wlg=2(LSF, 910,
SM; 260, IM; 1.60)2.2 FHAE AT A3, =3
89 2AAFBHE S0.TAER AAgAde] vl FEst
fon, Azxd FYAdE CS7) 524%, C,S7} 24.2%,
GA7} 84%, C,AFZL 100% AEZ s it
ol alite(C,S)2} belite(B-C,8)> HHAY 7214 L 7
el AA B8 B, o) FEe ZA A7) plain
Z FARSE 15~35 ume| e, olE AR A=g Al
HE FHo|2EdXE FE&0] §EHA g o 1
ERdt.

3. H3uE AMUE ZAUEF AU A% U=
of 38% AMESHA HW dld FRkEe] BAWis A7
=3, Feld dEsdoe] AMERS 359%7HA] AR
E2&da ARREO] 3.03%904 1.98%% TAE)E
7] wWEA] 35 P F-FAdA A" Hgo)
£ AREYE & MIEFUE 982 ARS8l

A& A diAlsld 3 Hoz AE + IS
o2 7ld€dt.

ir o

SO

1. 982 5, 1997: A3 Fa|zAL 2 D7, 35
AAE 74, pp. 113-117.

2. 89S, W84, 2003: SHFEEAT 1B S0 B
AR AR, SRR A AL S A=A, 72), pp. 39

3. BED, HA%, 2002: FEFA Fuje) B4 Age
ek, Aed] #H71E AE 9 AE Y3, @ERdAt
LATH, pp. 112-127.

AdEelEd Al 1338 A 335, 2004



26

4. AR, 1967: B3] B, 38kF 8, 52), p. 72
5. Helming, B., “Die Zement Hersteliung”, Poiysius Review.
6. Indach, J.A., 1976: “Non-Isothermal Investigation of the

BT - SR - SR - TR - BT

Kinetics of Reactions Occurring During the Clinker
Formation”, Cem. Concr. Res., 6(6), pp.747-756.

& ¥

» 1991 QJ3H) AFEk} A}

* 19939 Q3o ALFE} A}

* 19999 SISk ApelFsht whap

- 8 gAY AAEE
2A @

& & %

+ 19943

- 1996

+ 20004

o dA) F=AAALATY ADEE
A APH

At} QL St
Ao A A}

R T AAFg

W %k B
o A AFAAALATYE AYGE2AATR
o2 &34 119 ANE AR

R Z ®

« A FHAAALETY ALEE A DT
« 2 37 119 A3E Fx

£

v

» HA A AL G T FLEE LA T
« B 83x] 119 A3E 3=

Et8|X| ZHY
A9 ¥z 32 WiHE FIAADAI2Y o
2 5 JES SEHL 2 BATVINE B BYLS

13 638 AA 71F
Zehetd Zulely " -
. o o] s o]
(13)) (13} 2= 24 5 44
o ut ERFAA d u EW 5| dA
EA < & 50 2 30 vl 170 T+ 120 2+ 130 2 100 ¥4
AEA ¢ & 50 2k 30 7H) 170 o1 120 24 130 2+ 100 9+
AEA w2E 60 -4 40 g 200 w4 150 g 150 9+ 120 9+
8h3) 2} KA 30 @+ 20 9 100 T+ 80 v 80 g 50 9k
¥FilmE FASRE 71F02 A9 FAYPY

J. of Korean Inst. Resources Recycling Vol. 13, No. 3, 2004



