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Abstract: In order to promote the high—value utilization of bulk industrial solid waste coal gangue(SN), a functional material
for Pb** adsorption was prepared using “one—step alkali activation melting method” based on coal gangue (JRKSN). Batch ad-
sorption experiments were conducted to study the adsorption kinetics, isotherms, and influencing factors of the material
for aqueous Pb™. Scanning electron microscopy, X-ray diffraction, Fourier transform infrared spectroscopy, and nuclear
magnetic resonance spectroscopy were used to analyze the physicochemical structural characteristics of coal gangue before
and after modification, and clarify the adsorption mechanism for Pb*. The results showed that the adsorption of Pb* on SN
and JRKSN follow pseudo quasi—primary and quasi—secondary adsorption kinetic models, indicating that chemical and phys-
ical adsorption processes coexist in the adsorption of Pb*. The adsorption behavior of Pb*" on SN conforms to Freundlich iso-
therm model (R*=0.902 62), with monolayer adsorption being the main state. The adsorption of Pb* on JRKSN conforms to
both Langmuir and Freundlich isotherm adsorption models (R* value of 0.995 37 and 0.989 05, respectively), indicating that
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monolayer adsorption and heterogeneous surface adsorption coexist in Pb* adsorption. The maximum fitted adsorption capaci-
ty of Pb** on JRKSN is 268.73 mg/g, which is 5.94 times that of SN (45.24 mg/g). With the increase of adsorbent dosage (0.25
to 2 g/L) and pH value (2 to 6), the adsorption capacity of SN and JRKSN for Pb* increase. However, the coexistence of K*

and Ca™ inhibit Pb*" adsorption on materials, and the inhibition of divalent Ca* is stronger than that of monovalent K, indicat-

ing ion exchange involved in the adsorption process. The characterization results suggested that the physical structure of the

coal gangue surface is fragmented after alkali melting, and the mineral composition changes from kaolinite to metakaolin. The

Q. resonance signal of inorganic Si atoms disappear, and the infrared signal of hydroxyl groups increases after alkali melting.

The mainly adsorption mechanism of JRKSN for Pb* is chemical adsorption, including the coordination precipitation of hy-

droxyl functional groups and carbonates on the material surface, as well as the surface coordination of polymeric silicates or

activated alumina, while ion exchange and electrostatic attraction coexist. The adsorption products basic lead carbonate is

filled on the surface of JRKSN in sheet—like structures.

Key words: lead ion; coal gangue; adsorption; mechanism analysis
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Table 1

Quasi—primary and quasi-secondary adsorption kinetics fitting results of Pb** on SN and JRKSN
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Table 2 Adsorption isotherm fitting results of Pb** on SN and JRKSN
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Fig.3 Effect of adsorption dose on the adsorption performance of Pb’ on SN and JRKSN
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Table 3 EDS spectral element content of SN, JRKSN and JRKSN-Pb

(%)

R C 0 Al Si S K Fe Pb
SN 35.87 41.27 4.46 13.24 2.12 0.38 2.67
JRKSN 9.26 38.53 7.5 22.38 0.84 20.04 1.46
JRKSN-Pb 11.28 32.14 6.31 14.57 0 5.41 1.23 28.52
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