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Abstract The cement mixtures such as flyash, iron-slag and silica fume have been actively studied in order to increase
the quality of concrete. In this study, the grinded copper-slag with different proportion was added to portland cement. The
physical properties of the cement mortars, (i.e.) flowability, absorption, compressive strength and flexural strength, were
investigated for the potential application to the cement. Also, the influence of the acid on the chemical resistance of the
cement mortars with copper-slag was evaluated by monitoring the weight variation of the cement mortars under 5 %
sulfuric acid for 28 days.
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Table 1
WD-XREF result for the copper alloy slag

Elements Fe Cu Si Al
Mass% 12.1 12.1

Mg Zn Ca O
6.52 745 42 25 46 399

a Fe,04
e CU20
v CuFeO,

Intensity (a.u.)

20 25 30 35 40 45 50 55 60
26

Fig. 1. XRD result for the copper alloy slag.

Table 2
Mixing ratios of the cement mortars (CSP: copper alloy slag
powder, C: cement, W: mixing water, S: aggregates, B: C + CSP)

W/B  CSPratio  Unit weight (Kg/m’)
Samples o o

(%)  (mass%) W CSP S
OPC 50 0 480 240 0 1423
CSPC-10 50 10 432 240 48 1427
CSPC-30 50 30 336 240 144 1435
CSPC-50 50 50 240 240 240 1443
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Table 3
Physical properties of the copper slag blended cement mortars

CSP ratio Flowability Absorption Unit weight

Samples 1 ass%)  (mm) (%) (ton/m’)
oPC 0 135 2.00 9.54
CSPC-10 10 135 1.99 9.82
CSPC-30 30 130 1.96 10.45
CSPC-50 50 125 1.95 10.71
3.4z o nE
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Table 4
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Compressive and flexural strength values of the copper slag blended cement mortars

Samol CSP ratio Compressive strength (Mpa) Flexural strength (MPa)
amples
P (mass?) 7 days 14 days 28 days 7 days 14 days 28 days
OPC 0 29.57 36.06 37.89 9.55 10.39 12.83
CSPC-10 10 23.56 26.99 29.49 6.89 9.39 9.88
CSPC-30 30 7.57 11.98 16.67 2.46 4.58 5.08
CSPC-50 50 0.51 0.83 1.46 0.36 1.28 2.15
50 15
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Fig. 2. Schematic diagram for the compressive and flexural strength values of the copper slag blended cement mortars.
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Table 5 20
Weight variation of the copper slag blended cement mortars under
immersion in 5 % sulfuric acid

Variation of weight (g)
Samples
7 days 14 days 21 days 28 days ~
OPC -8.30 -34.05 —69.65 —93.50 §
CSPC-10  +7.55 —4.80 -34.40 —53.10 -
CSPC-30  -15.05 -1745 2445 —24.50 5 ——TTe
CSPC-50 -14.85 —32.00  destruction  destruction 2 1 | cepe-o
—4A— CSPC-30
-80 | —v— CSPC-50
Fe ow WS W B AYel sLUa ¥
T(CSP) 71 &shAfol] mlehy IEeh whg FEAS 100 ; , ] |
0 7 14 21 28

Immersion Age (day)

Fig. 3. Weight variation of the copper slag blended cement
mortars with immersion days in 5 % sulfuric acid.
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Fig. 4. Surface morphology change of the copper slag blended cement mortars with immersion days in 5 % sulfuric acid.
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