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Burning of hazardous waste in cement kiln is the new technology based on
waste-derived and alternative fuels. Besides being the alternative way to destroy
hazardous waste, this method provides alternative material as raw material or the fuel
in the cement production process. This disposal method can be applied if the
contaminant either does not appear in the emission or leach from cement to
environment. This research focused on the leaching behavior of heavy metals from
cement. The studied heavy metals were chromium, zinc, and nickel. To study the
leaching behavior, Microwave-assisted leach method 305LA, Availability leaching
test (NEN 7341), and pH static leach test were used. Results showed that chromium
and zinc were likely to be leached from the cement that more than 80% of them can
be leached to the environment. In contrast, approximately 3% of nickel can be leached
to environment. From the pH static leach test, chromium was effectively leached at
pH range 4-10. Zinc and nickel were effectively leached at pH 4 and the leachability
of them decreased when the pH increased. In this research, Toxicity characteristic
leaching procedure (TCLP) and Notification of Ministry of Industry No.s B.E. 2540
were also used to identify the cement as hazardous waste or non-hazardous waste. The
results showed that raw material doped with chromium more than o.1 wt.%, the
cement was classified as hazardous waste. In contrast, the raw material doped with
nickel and zinc up to 2 wt.%, the cement was not classified as hazardous waste.
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NOMENCLATURE

ASTM = American Society for Testing and Materials

AVLT = availability leaching test (NEN 7341)

C2S = dicalcium silicate

C3S = tricalcium silicate

cda = tricalcium aluminite

cdaf = tetracalcium aluminoferrite

Cr = chromium

DI = deionized water

ICP = inductively coupled plasma optical emission spectroscopy

LOI = loss on iginition(%) defined by ASTM C311 as the weight
fraction of materials that is lost by heating the oven dried
sample at 750 °C

M3051A = microwave-assisted leach method 3051A

M3052 = microwave assisted acid digestion of siliceous and
organically based matrice ( . . EPA method 3052)

MEP = multiple extraction procedure

NFMI = Notification of Ministry of Industry No.6 B.E. 2540 (1997)

Ni = nickel

RCRA = Resource Conversation and Recovery Act

TCLP = Toxicity Characteristic Leaching Procedure

XRD = X-ray Diffractometer

Zn = zinc

Lin = intensity
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