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ABSTRACT

It is reported that a lot of sludge powder is produced during the process of manufacturing crushed fine aggregates
in mines. However, there is a limitation on the its use that most of them are disposed and wasted, which cause
environmental pollution. Therefore, in this paper, tests are carried out in order to recycle sludge powder as filler for
cement mortar products. Kinds of aggregates and mix proportion of mortar are varied under various contents of
sludge powder. According to test results, it is found that cement mortar products using sludge powder as substitution
of fine aggregate about 10 % have better qualities than those without sludge powder.
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Table 1 Experiment plan and mix proportions
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Air Contfnts Unit volume( £ /m®) Unit weight(kg/m®)
fxggagtgs: ¢S \?‘Z/{S content sluodge Crushed | River | Sludge Crushed | River |Sludge
(%) po(\(%er Water | Cement sand | sand |powder Water | Cement sand | sand |powder
0 174 123 603 0 0 174 387 1544 0 0
5 174 123 574 0 29 174 387 1,469 0 76
1:4 45 10 174 123 544 0 59 174 387 1,393 0 155
’ 15 174 123 515 0 88 174 387 1,318 0 231
Crushed 20 174 123 48 0 118 174 387 1,242 0 310
sand 30 174 123 425 0 178 174 387 1,088 0 468
0 204 118 578 0 0 204 372 1,480 0 0
16 55 5 204 118 550 0 28 204 372 1,408 0 74
’ 10 204 118 522 0 56 204 372 1,336 0 147
10 15 204 118 493 0 85 204 372 1,262 0 224
0 174 123 302 301 0 174 387 773 774 0
5 174 123 287 286 30 174 387 735 735 79
L4 5 10 174 123 272 271 60 174 387 699 696 158
’ 15 174 123 257 256 90 174 387 658 658 237
Mixed 20 174 123 243 242 118 174 387 625 622 310
sand 30 174 123 213 212 178 174 387 545 545 468
0 204 118 290 288 0 204 372 742 740 0
16 55 5 204 118 275 274 29 204 372 704 704 76
) 10 204 118 261 260 57 204 372 668 668 150
15 204 118 247 246 85 204 372 632 632 224
Table 2 Physical properties of cement
Blai d Setting time Compressive strength
Specific pravity | Dipe | Soundness (min.) (/e
& ? Ini, Fin. 3 days 7 days 28 days
315 3,564 0.06 241 460 226 303 396
Table 3 Physical properties of aggregates
Aggre Specific Fineness v‘(Zﬁi?r?e Absorption Unit Weéght Solid Sz(;ltl;eme of Passing
-gates gravity modulus (%) (%) (kg/m variation(%6) of 74u sieve(%)
Crushed | 556 373 338 25 1,604 565 31
River sand 257 267 36.5 16 1,630 58.7 1.2
Table 4 Physical properties and chemical compositions of sludge powder
Physical properties Chemical compositions(9)
Specific | Blajne %gorism?: Si0, | ALOs | Fe0s | CaO | Mg0 | KO | NaO | MnO
gravity (cm”g) (%)
2.63 2,200 366 65.12 16.61 359 2.59 1.30 3.70 312 0.10
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Table 5 Test results of unit weight, strength and absorption
Contents Flexural strength Compressive strength
of sludge | Unit weight (kgf/cm?) (kgf/cmz) Absorption
Aggregates Cs powder (kg/m”) (%, 28days)
(%) Tdays 28days Tdays 28days
0 2,000 74 80 282 350 35
5 1,921 80 84 318 389 37
1:4 10 1912 79 87 306 380 4.7
‘ 15 1,803 72 81 262 350 53
Crushed 20 1,630 66 81 250 333 56
sand 30 1,612 60 65 223 321 79
0 1,903 60 65 203 267 46
16 5 1,346 63 70 227 290 49
‘ 10 1,630 60 74 246 300 51
15 1,590 55 71 213 280 58
0 1,350 68 74 234 318 46
5 1,751 73 83 253 323 53
14 10 1,612 71 86 265 340 55
' 15 1,601 64 76 239 316 58
Mixed 20 1,428 61 75 236 270 6.3
sand 30 1,291 52 69 208 250 6.7
0 1,725 52 55 199 230 59
16 5 1,670 57 60 209 244 59
’ 10 1,473 56 61 220 261 5.4
15 1,300 54 60 191 228 6.8
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