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Abstract

Much energy is consumed up when making a concrete. And especially, because lots of CO, is discharged for combination
material, cement, we are making efforts in order to get rid of this negative thought. Recently, much interest is given to man-
ufacturing eco concrete which is environment friendly and its' application. We should study manufacturing of the concrete whose
environment friendly performance should be improved as consistent development concept in order for various approaches to be
settled down our country such as lowering of environmental load, utilization of industry wastes and improvement of environment
related performance. This study inquired into utilization possibility through from various tests results after manufacturing eco
type mixed concrete whose purpose is to lower environmental load in which cement and aggregates can be replaced with metaka-
olin which is natural material and copper slag which is industry by product.
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Table 1. Properties of used copper slag

Items Remarks
shape round
density 3.7g/cm?
unit weight 2,400
absorption rate 0.25%
solid volume 60.2%

Fig. 1. Shape of used copper slag.

Table 2. Chemical components of copper slag

Cu Ca0 MgO ALO,

Fe Fe, 03 Si0, Free CaO

0.95% 4.63% 0.96% 4.76%

39.67% 3.74% 32.35% under 0.02%
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Table 3. Results of leaching test of copper slag

Material Pb Cu As Hg Cd Cr CN P
Unit mg/l mg/t mg/l mg/l mg/l mg/l mg/l mg/l
Limit {under) 30 30 1.5 0.005 03 15 1.0 1.0
Result 0.08 0.40 ND ND 0.01 ND ND ND
*ND : Non detected(¥]7 )
Table 4. Chemical compositions and properties of used metakaolin
Kinds Composition(%) Densigy Sggz:f;c
Si0, ALO; Fe,04 TiO, Ca0 MgO | NaO+K,0| ®m) | ooy
Cement 214 5.1 2.99 0.32 64.0 16 0.79 3.15 3,360
Meta-kaolin 52.1 453 0.60 1.64 0.05 - 0.37 2.50 150,000

Fig. 2. Shape of used metakaolin.
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Table 5. Mixing design of eco type mixed concrete

unit weight (kg/m®)
Specimens (GmmI;") V(\;ZI)B (Sqf; iizl)) (";,:') W B S G sp
C MK S CS
M10S0C 603 0 943 7.8
M10S25C* 452 199 940 78
M10S50C 25 30 40 150 4.0 174 522 58 30 398 936 7.8
M10875C 151 597 932 7.8
M10S100C 0 796 928 7.8
Remark : M10S25C* - usage of metakaolin(10%), usage of copper slag(25%)
Gpax © Maximum size of coarse aggregate, W/B : Water-binder ratio,
S/a : Ratio of fine aggregate, SP : Superplasticizer
Table 6. Chemical components of artificial seawater (g/L)
NaCl MgCl,- 6H,0 Na,S04 CaCl, KCl
24.53 10.42 1.16 0.69
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Fig. 3. Results of slump test.
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Fig. 4. Results of air test.

Table 7. Results of bleeding test

Specimens Bleeding (cm’/cm?) Remarks
sSoC 0.20
S50C 0.46 non metakaolin
S100C 0.57
M10S0C 0.11
M10S50C 0.18 addition of metakaolin
M10S100C 0.29
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Table 8. Results of resistance to chemical attack test

Compressive strength (MPa)
Specimen Remarks
water curing solution curing decrease rate

OPCC 49 44 102 %

M10S0C 68 65 44 %

M10825C 83 80 3.6 % total curing age : 56 days
M10S50C 72 68 5.6 % (water curing 28days + solution curing 28days)
MI10S75C 60 56 6.7 %
M10S100C 59 54 85 %
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