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Microscale investigation of Ni and Cd in co-processed cement products using X—
ray absorption near edge structure spectroscopy
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Abstract: A high-temperature calcination simulation in cement kiln was carried out to acquire clinker from heavy metals contained hazardous waste co—
processing. The compositions of Ni and Cd compounds in the clinker and cement paste made from clinker were studied using X—ray absorption near edge
structure ( XANES) . Significant change of Ni compounds in calcinations process was found. Different from Ni compounds added to raw material most of
Ni in clinker existed as oxides hydroxides or carbonates Ni-Mg compound in the clinker. Little difference was found between the composition of Ni
compounds in the cement paste and that in the clinker. It indicated that Ni-Mg compound changed little in hydration process. Cd in cement paste mainly
existed as CdSO, CdO and CdCOj;. The percentage of CdSO, CdO and CdCO; was42.4% 40.4% and 17.1% respectively. The Cd coumpounds
in cement paste may be adsorbed by Ca( OH) , crystals or imbedded in Ca( OH) , crystals with low leachability.
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Table 1 ~ Chemical composition of raw materials

Si0,  Fe,0;  ALO;  Ca0  MgO

0.18% 0.04% 0.04% 55.64% 0.05%
62.14% 9.10% 16.17% 1.63% 0
34.98% 50.56% 4.95% 1.34% 0.84%

43.40%
7.30%
4.52%

2

Table 2 Design and materials in experiment

/(mgokg™") /(gkg™")

Ni 106. 4 Ni, O3 0.3% 4.2
Cd 1.4 CdO 0.3% 3.4

2.2
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Fig.3 Comparison between X-ray absorption near-edge spectra of
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