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CHUTPIMUK PROMCHOT : LEACHING OF HEAVY METALS FROM

LIGHTWEIGHT CONCRETE CONTAINING MELAMINE WASTE.
THESIS ADVISOR : ASST. PROF. KANCHALA SUDTACHAT, Ph.D.,

96 PP.

LEACHING/HEAVY METAL/MELAMINE WASTE/TCLP/LIGHTWEIGHT

CONCRETE

This research was aimed to investigate the influence of aggregate fineness
modulus on leaching of heavy metals from lightweight concrete containing melamine
waste as fine aggregate. Melamine waste was used to partially replace sand at the rate
of 25% by weight. The mixed ratio of cement: aggregate: water was set at 2:2:1 by
weight. Density of fresh concrete was controlled at 1,100 and 1,300 kilogram per cubic
meter. The melamine waste was crushed and sieved to achieve 4 levels of fineness
modulus (FM) at FM1.25, FM1.0, FMO0.75 and FMO0.5. The leaching test of 5 heavy
metals; namely, As, Cd, Pb, Ti and Zn was investigated using Toxicity Characteristic
Leaching Procedure, (TCLP). Three leachants, including . deionized water (DI),
synthetic acid rain (H,SO4:HNO3 = 80:20) ‘and-TCLP ‘solution (U.S.EPA SW-856
Method 1311) were used as leaching media. The result of leaching heavy metals
indicated that the concentration of 5 kinds of heavy metals leached from concrete
containing melamine waste in all medias was lower than controlled concrete The
concentration of As, Cd, and Pb were not exceed the limitation specified by the

U.S.EPA in all specimens. Although Ti and Zn were not specified by the U.S.EPA, but



Ti and Zn were present in the leachates at concentrations lower than 1 milligram per
liter. Therefore, the replacement of sand with melamine waste 25% by weight in

lightweight concrete was non-hazardous for use.
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- 2-Acetylaminofluorene (2-AAF)

- Acrylonitrile

- 4-Aminodiphenyl

- Benzidine and its salts

- bis (Chloromethyl) ether (BCME)

- Methyl chloromethyl ether

- 1,2-Dibromo-3-chloropropane (DBCP)

- 3,3'-Dichlorobenzidine and its salts (DCB)

- 4-Dimethylaminoazobenzene (DAB)

- Ethyleneimine (EL)

- alpha-Naphthylamine (1-NA)

- beta-Naphthylamine (2-NA)

- 4-Nitrobiphenyl (4-NBP)

- N-Nitrosodimethylamine (DMN)

- beta-Propiolactone (BPL)

- Vinyl chloride (VCM)
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Hazardous waste Regulatory Level
Contaminant

number (mg/L)
D004 Arsenic 5
D005 Barium 100
DO18 Benzene 0.5
D006 Cadmium 1
D019 Carbon tetrachloride 0.5
D020 Chlordane 0.03
D021 Chlorobenzene 100
D022 Chloroform 6
D007 Chromium 5
D025 p-Cresol 200.0
D026 Cresol 200.0
D016 2,4-D 10
D008 Lead 5
D013 Lindane 0.4
D009 Mercury 0.2
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5ua laveHiin (Naaniu/ansy)

3w f10819 | pH nou | pH Was
Cd Pb As Ti Zn
CCDI11 11.0 | 0.041 | 0.01 | 0.013 | 0.189 | 0.001
FMO0.5D11 11.6 | 0.021 | 0.001 | 0.011 | 0.192 | 0.001
FMO0.75D11 11.1 | 0.022 | 0.002 | 0.011 | 0.191 | 0.001
. FM1.0D11 114 | 0.026 | 0.002 | 0.01 | 0.184 | 0.001
m FM1.25D11 11.3 | 0.032 | 0.004 | 0.012 | 0.186 | 0.001

15171910 5

T CCDI13 11.1 | 0.046 | 0.011 | 0.014 | 0.189 | 0.001
FMO.5D13 112 | 0.018 | 0.003 | 0.012 | 0.185 | 0.001
FMO0.75D13 11.7 | 0.02 | 0.005 | 0.012 | 0.182 | 0.001
FM1.0D13 114 | 0.019 | 0.005 | 0.013 | 0.188 | 0.001
FM1.25D13 112 | 0.021 | 0.007 | 0.013 | 0.194 | 0.001
CCDI1 104 | 0.111 | 0.105 | 0.072 | 0.202 | 0.067
FMO.5D11 10.6 | 0.05 | 0.013 | 0.021 | 0.202 | 0.056
FMO0.75D11 10.9 | 0.056 | 0.026 | 0.016 | 0.202 | 0.063
FM1.0D11 10.8 | 0.067 | 0.017 | 0.038 | 0.202 | 0.054
vhara | FM1.25D11 10.7 | 0.065 | 0.016 | 0.025 | 0.202 | 0.045
TCLP | cCDI13 15 10.1 | 0.129 | 0.122 | 0.098 | 0.202 | 0.080
FMO0.5D13 102 | 0.043 | 0.036 | 0.041 | 0.202 | 0.031
FMO0.75D13 10.6 | 0.047 | 0.021 | 0.039 | 0.202 | 0.032
FM1.0D13 103 | 0.047 | 0.027 | 0.034 | 0.202 | 0.033
FM1.25D13 104 | 0.052 | 0.029 | 0.05 | 0202 | 0.048
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Lo , 3 YsunaTarenin (Haaniu/ans)
GRELH @79¢19 | pH NoU | pH 143
Cd Pb As Ti Zn
CCDl11 10.2 0.014 | 0.01 0.014 | 0.127 | 0.003
FMO0.5 D11 10.8 0.014 | 0.003 | 0.012 | 0.126 | 0.001
FM0.75 D11 104 | 0.013 | 0.002 | 0.012 [ 0.12 | 0.001
FM1.0 D11 109 | 0.013 | 0.003 | 0.011 | 0.111 | 0.001
lunsa | FM1.25 D11 105 | 0.012 | 0.004 | 0.013 | 0.119 | 0.001
duns1zd | cepis i 103 | 0.015 | 0.011 | 0.014 | 0.143 | 0.003
FM0.5D13 10.8 | 0.012 | 0.004 | 0.011 | 0.132 | 0.001
FM0.75D13 10.5 | 0.013 | 0.004 | 0.012 | 0.135 | 0.001
FM1.0D13 10.5 | 0.013 | 0.005 | 0.012 | 0.13 | 0.001
FM1.25D13 10.6 | 0.013 | 0.007 | 0.012 | 0.132 | 0.001
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