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Table 1 Elemental and proximate analyses of the Datong coal

Coal Ultimate analysis/ ( mass fraction, % ) Proximate analysis/ ( mass fraction, % )
* c H 0 N S M A v
Datong coal 71.35 3.78 9.32 0.92 0.62 3.79 10.22 27.77

# M is the internal water content on dried base; A is the ash content on dried base; V is the volatilizing matter content on dried base.
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Fig.1 TEM images of the MSSL(A), SL(B) and FDN(C) in water solution
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# Molecular weights of the dispersants were determined by Gel

I =[(c, —¢, +cy) xV]/m (1)
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Fig.2 Infrared spectra of Datong coal with or Fig.3 Adsorption isotherms of different
without adsorbed dispersants dispersants on Datong coal
(B) The maghification of (A) in 3600—2800 cm ™. a. MSSL; b. SL; c. FDN.
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Fig.6 Si,, XPS scanning spectra of Datong coal with or without adsorbed MSSL, SL and FDN dispersants
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Adsorption Property of Lignin and Naphthalene
Dispersants on Coal-water Interface

ZHOU Ming-Song'?, QIU Xue-Qing'?* , YANG Dong-Jie'
(1. School of Chemical and Energy Engineering, 2. Guangdong Provincial Laboratory of Green Chemical Technology,
South China University of Technology, Guangzhou 510640, China)

Abstract The adsorption amount and kinetics of two lignin series dispersants ( S and MSSL) and one
naphthalene dispersant ( FDN ) on Datong coal surface were studied, the results show that the adsorbed
amounts of SL. and MSSL on coal surface were far more than that of FDN. However, the fitted parameters of
Langmuir equilibrium constant K and adsorption rate constant k, of SL and MSSL were less than that of FDN,
which indicat that the adsorption ability of SL. and MSSL on coal surface was inferior to that of FDN, and the
adsorption rate of SL and MSSL on coal surface was lower than that of FDN. The adsorption layer of dispersant
on coal surface was studied by using IR and XPS methods, and the results show that the coal with adsorbed SL
and MSSL have evident “red shift” phenomenon. Moreover, the adsorbed layer thickness of SL and MSSL on
coal surface was 7.22 and 4. 61 nm respectively, however, that of FDN was thinner, only 2. 11 nm. It is
generalized that the hydrogen bond is the main adsorption force of SL and MSSL on coal surface, the adsorbed
amount is rather large, the adsorbed layer is rather thick, and the multi-point adsorption on coal surface is the
main form. The main form of FDN adsorbed on coal surface is horizontal adsorption by 7-electron polarized
adsorption, and the adsorbed strength is rather large, but the adsorbed layer is rather thin.

Keywords Dispersant; Adsorption; Red shift; Adsorbed layer thickness; Adsorption model
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