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Table 1 Chemical compositions of the tailing samples in this study (W, 2]

Chemical composition

510z |AldDs |Fesls | Ca0 | Mg | Nazd | KO | Ti0: |Whnzls| F~ | LOI

Croarse| B24 | 84 | 116 [ 94 18 0z? [ 122 | 050 | 044 0.7 27

Fine | B0Z [ 99 10,5 9.3 Z1 038 150 0,58 047 1.2 33

M B2 Si0e FF 60-6246, AlOs Fb 8-10%% Fe2037t 112419, CaOZt P4 3
T & TRt ‘_5’;1‘3’ c2Ed EFE S5 PP 13 e EREY S AE UhE
Al ol2dE G & Aoz diEEn

A0le HFEFHEE Flg. 1044 H=vtel go] 8k FEAAH B 5 SIE quartz@t
muscovite”t 5 0|F 3 W31 diopside, chlorite, hornblends, calcite 50 42
o, 535 AHE d8F #=A2 #ESF FH(CaFe 0 2% FHEHY 55 ¢
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Q 3 Quartz,Sio,

H 5 Hornblende,Ca,(Mg.Fe)g(Si,Ai)g0,,(0H),
M 3 Muscovite,K,0 3A1,03 6510, 21,0

C ; Chlorite,5Mg0 Al,0; 35i0; 4H,0

Ca ; Calcite,CaCOy

F ; Fluorite,CaF,

Cuket , 20

Fig, 1 H-ray diffraction pattern of tailing used in the study
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Fig., 2 Particle size distribution of tailing samples
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Table 3 Cherical cormpositions of raw materials for cernent (Wt %60

S reci Modulus Litne- cl Cu- |Jaresit| Ceal | Tailing R "
*
PRCENSTIT R [ o | 1M | stone i slag B ash |{Gmartz) Frst
I-Clay |901 | 209 | 160 [ 8633 | 1056 | 1131 | 05 | 13 -
J-Quartzite| 900 | 250 | 159 | 87.20 | 696 | 110 | 05 | 13 | (290 | witm
J-Coarse | 900 | 249 | 160 | 85.88 | 431 _ 05 | 13 | go |feosie
I-Fine | 900 | 245 | 160 | 85.48 | 249 - 05 | 13 9,92
Clay | 900 | 210 | 160 | 8659 | 1052 | 160 - 13 -
Guartzite | 900 | 252 | 160 | 8746 | 695 | 137 - 13 | (292 |vithout
Coarse | 900 | 261 | 160 | 86.03 | 246 - - 13 ggp |Jarosite
Fine 900 | 255 | 160 | 85.65 | 125 - - 13 | 1180
« J-Clay : Jarosite %} ClayE APETH A|HE ZE R, J-Guartzite : Jarosite &

Gmartzite® AME S TR, J-Coarse © Jarosite 2 Coarse ZOIE AMESH ZHEET,
J-Fine : Jarosite 2Fine ZO[E AMET 2HFE, Clay : ClayE 712952 AET 2T4
T, @uartzite © QuartzE SR E AMET 2 EEE, Coarse ¢ Coarse Z0|E AMESH £
8, Fine : Fine Z0|E AET 2HHE
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Table 4 Mixing ratio of raw mixture for cernent (Wt %60

Baw Chermnical Compositions
materials | gi0, | Als | Fesds | Cad gD K40 M a0 Lol
Limestone| 72 14 09 475 22 082 013 394
Clay B6.3 17.4 £.4 0.5 1.0 2 55 013 5 6
Quartzite | 970 17 04 0.3 tr 0.1 0.10 03
Cu-slag | 248 10,1 BE.B 1.4 1.0 122 029 -73
Jarosite | 2.3 .2 39.5 2.8 0.2 0.1z 052 175
Coal ash | 407 395 5.7 106 1.7 0.46 033 05




Table 5 Chetnical and mineral cormpositions of expected clinker (Wt 340

Spaci- Chemical compositions Mineral compositions Fe-

Mens |gi0, AlOs Fedds Ca® MO KO NagD|CaS (o8 Cah CeaF | marks

Clay [E15 B4 40 3.1 31 15 0Z1) 46 Z3 10 12
Gmartzite 22,3 Bh 34 B3.8 3l 142 021 49 Z7 3 U with

Coarse [F22 5h 3b B3 6 31 14l D0ZZ 48 Z7 g 10 |Jarosite
Fine [£Z1 BB 3k B3d 33 148 D23 48 27 5 1

Clay P16 63 40 632 31 15 021] 4 28 10 12
Quartzitef24 55 34 B40 31 143 021 43 27 9 10 |swithout

Coarse P24 53 33 639 32 138 022 43 27 g 1p |Jarcsite
Fine [23 54 34 B3 33 145 024 4@ 27 9 10

Takle 404 UElH =37 d3 das 548 0§ EE 2 #4438 48
2 s AlEA] dE sowce$! Cu-slagld jarosite® AMEE] @2 n f 829
F(ME H2l5a 16 22 235 A 5 It EE AREA 2 vl uEe
THHESMIE 03 - 0435 SFRE 5 HY 44 AREAl = #fAEE, 30 &
Cal ol =of 434 Y& & =03n AHSAFT o2k &4 Fojs
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322 29959 2HH
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Table 5 Chemical cornposition of raw mixtuare (Wt 280

Speci- Chemical composition Mlineral composition

Bemarks
ITENS Si0e  ALCs FexOz Cal DNzl LOI LSF  SKI 1M
Clay 14.1 348 &h d1.4 22 3419 909 ZEZ0  LAG

Guartzite | 146 33 23 418 20 3k 906 ZBH 144 .
with

Coarse 145 34 22 4119 i A 913 261 1F5 | Jarosite
Fine 145 3k 22 419 22 344 911 248 152

Table 69 FEHAEEF o &25td T2 Polysius B e g A44dS vust 294=
Takle 70 UERHS O}



Table 7 Burnability [hdex of raw mixture by the Polysius method

free Cal { 24 3
Srecimens BV El
1350% 14004 1450 1500
Claw 4.0 2.0 14 06 187 697
Guartzite LA 43 25 13 228 85,0
Coarse 47 34 15 10 208 776
Fine 35 2.2 11 05 185 692
» BW = (f-C1360 + £-C1400 + Zf-C1460 + 3E-C1R00) F4MCHZ1360 - £-C1600)

El =373 x BV
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Takble & Chemical and mineral compositions of clinkers synthesized(W t, %0

Speci- Chemical composition
ITEN S Si02 | AldDz | Feddz | Cal Mgl | NazD | K& | 30 f-Cal
Clay 21,7 B0 38 B34 34 0.11 1,13 05 04
Chartz | 223 £l 35 E4.0 33 009 0,94 0k 0E
Coarse | 221 5.2 33 636 35 0.11 1.01 06 05
Fine 220 63 33 638 3k 0,11 1,04 o7 04
S-M |Insol #+ Modulus Mineral composition
Ees. | Hes, LSF S I Csz5 BF BET.) CabF
Clayw 0.9 0.10 90.5 £.21 158 47.4 Z6.5 95 11.6
Gartz | 176 opo3 90,8 £59 1 46 BL1T 219 75 107
Coarse | 19.1 005 g1.0 £ .50 158 Bl.2 2.7 B2 10,0
Fine 18.3 005 915 £ .56 151 521 238 85 10.0
~ Silivilic Methylene A21F F%F, » Insoluble Residue &8 F=H
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Fiz. 3 Micrograph=s of microstructures for the clinlers synthesized
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Table 9 Phy=ical properties of cements made with clinkers synthesized,

Fineness Setting time Cormpressive strength (kgfem®
frerms B8p R+lddp R Blaing | Initial Final 14 Fds | Tds | 28 ds
(em®fg) | (min) | thrimin)
Clay 1.6 132 2390 305 730 77 163 237 332
Garts 1.9 136 3020 300 TEh 93 168 260 37
Coarse 2.2 141 3000 300 730 76 155 240 337
Fine 2.1 142 2980 350 85 ad 182 248 371

+ 08 micron meter residue

Takle 99 SdAIE d3E 2W fine 0| & AESF 2R A9 240 TE £
AET oF, 280 9F 147 A3 A2z Yyl ol R A *J@ 2o
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Fiz, 4 Compressive strength developments of cements made with clinkers
syvnthesized v different sub—rmaterials
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