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The Environmental Safety Evaluation on Heavy Metal Leaching
of Deteriorated Concrete under Severe Conditions
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ABSTRACT Cement industry in 1997 began to use industrial waste in cement factory for purpose of resource recycling. However
recently, environmental hazard of the cement in accordance with recycling of industrial waste have been raised a problem by
contamination around the cement factory and heavy metal leaching in cement. In particular, the presence of Cr®" in cement has
become a critical issue, the studies for minimizing of Cr®" in cement have been performed. But, in domestic, most of the research on
heavy metal leaching was carried out from the perspective of the cement. Environmental safety assessment in terms of concrete is
needed because cement is used to the concrete material. Therefore, this paper was evaluated heavy metals leaching of deteriorated
concrete by severe conditions. test result showed that Cr®" were not detected from all the variables.
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Table 1 Experimental variables

Cement Strength type .. . o
type (fae, W/B) Mixing proportion (%)
Normal strength
(27 MPa, 50%) OPC
A
High strength OPC
(40 MPa, 35%) FA15 + GGBF25
Normal strength
(27 MPa, 50%) OPC
B
High strength OPC
(40 MPa, 35%) FA15 + GGBF25
Normal strength
(27 MPa, 50%) OPC
C
High strength OPC
(40 MPa, 35%) FA15 + GGBF25

Flg. 1 Severe deterioration conditions
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(a) Structures built in 2004

Fig. 2 Sampling place of concrete structures
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Fig. 3 Compressive strength test results of concrete
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(b) Structures built in 1990

(c) High strength (ternary blended)
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Fig. 4 Test results of concrete by freezing and thawing

Fig. 5 Test results of concrete by carbonation
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Table 2 Leaching result of heavy metals

Leachate concentration (mg/L)
Type o
Pb Cd Cr Cu Hg As
A N.D N.D 0.45 N.D N.D N.D
Cement powder B N.D N.D 0.46 N.D N.D N.D
C N.D N.D 0.34 N.D N.D N.D
A N.D N.D N.D N.D N.D N.D
Normal B N.D N.D N.D N.D N.D N.D
C N.D N.D N.D N.D N.D N.D
Freen ] A N.D N.D N.D N.D N.D N.D
feezmg an High B N.D N.D N.D N.D N.D N.D
thawing

C N.D N.D N.D N.D N.D N.D
, A N.D N.D N.D N.D N.D N.D
High B N.D N.D N.D N.D N.D N.D

(ternary blended)
C N.D N.D N.D N.D N.D N.D
A N.D N.D N.D N.D N.D N.D
Normal B N.D N.D N.D N.D N.D N.D
C N.D N.D N.D N.D N.D N.D
Carbonat A N.D N.D N.D N.D N.D N.D
arbonation High B N.D N.D N.D N.D N.D N.D
C N.D N.D N.D N.D N.D N.D
Hieh A N.D N.D N.D N.D N.D N.D
‘& B N.D N.D N.D N.D N.D N.D

(ternary blended)
C N.D N.D N.D N.D N.D N.D
A N.D N.D N.D 0.012 N.D N.D
Normal B N.D N.D N.D N.D N.D N.D
C N.D N.D N.D N.D N.D N.D
A N.D N.D N.D N.D N.D N.D
Salt damage High B N.D N.D N.D N.D N.D N.D
C N.D N.D N.D N.D N.D N.D
. A N.D N.D N.D N.D N.D N.D
Hig B N.D N.D N.D N.D N.D N.D

(ternary blended)
C N.D N.D N.D N.D N.D N.D
Actual © struct 90 N.D N.D 0.05 N.D N.D N.D

NCr 1 I(&

CHUAT CONCIELE SHUCITES 04 N.D N.D 0.02 N.D N.D N.D

*N.D : non detection
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(a) Survival

Fig. 8 Result of test
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