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Fig.5 Isotherm study of fluoride adsorption on CAC sample (a) and related data fitting by Langmuir (b), Freundlich (c) and Temkin
(d) isotherm model
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Table 1 Parameters of isotherm models of CAC
Isotherm &7 16298 K, pH=5.08F KI5l &S5
Langmuir K,=0.815 9 L/mg, ¢,=56.28 mg/g, R*=0.995 5
Freundlich K,=26.5015/g, n"'=0.212 0, R*=0.676 3
Temkin $=334.0486, A;=38.317 2 L m/g, R*=0.787 4
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Table 2 Comparison of maximum adsorption capacity of
fluoride by various samples

W 741) pHIE BiFf[/h g, /(mg/g)
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Ce(IV)+Zr(V) WBEFML 6.0 2 19.50
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FEIR Ca-Al-La B & 414124 7.0 3 29.30
Ca-Al-Ce = eH A ME 5.0 12 56.28
Iy EAE R Ca-Fe X4 @AM 5.0 0.67 60.97
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Fig.6 Effect of temperature on fluoride removal (a) and Van
der hoff curve (b)
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Table 3 Thermodynamic parameters of fluoride adsorption by
CAC

/K AGY (kKJ/mol)  AH"/ (kJ/mol)  4S°/ (J/(mol-K))
288 -5.86

298 -10.89

114.91 420.34
308 -14.79
318 -18.51
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Fig.7 Kinetic study of fluoride adsorption by CAC (a) and related data fitting by pseudo-first-order (b), pseudo-second-order (c)
and intra-particle diffusion (d) models
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Table 4 Kinetic parameters of fluoride adsorption by CAC

BT 7£298 K, pH = 5.0 [R5 254

—Br g, o =10.43 mg/g, K, =0.0016 min/(g-min), R*=0.955 4
A qe, ca =36-49 mg/g, K, =0.0013 min/(g miny R*=0.996 6

I K;, =0.826 1 min/(g'min), R*=0.972 8
?}iﬁ K., =0.354 0 min/(g-min), R°=0.998 0
H K., —0.068 7 min/(g-min), K~0.999 9
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Fig.8 Effect of co-existing anions on fluoride removal by
CAC
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Fig.9 XPS survey spectra (a), high solution XPS spectra of F 1s (b), O 1s (c) and Ce 3d (d) of CAC before and after adsorption
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Surface Inorganic Modification of Fly Ash and its Properties
in Filling Nylon 6

YAO Guoxin, WANG Caili, WANG Bin, QIU Ying, WANG Zhixue, YANG Runquan
(College of Mining Engineering, Taiyuan University of Technology, Taiyuan, Shanxi 030024, China)

Abstract: Nano magnesium hydroxide was coated on the surface of fly ash by non-uniform nucleation
method to carry out inorganic modification. The influence of different magnesium hydroxide coating amount
(mygom), /My, ,q,) on the coating effect of composite powder was investigated. The structure, surface
functional groups, morphology and stability of the composite powder were characterized by SEM, XRD,
FTIR and TG. Nylon 6 composite was prepared by filling nylon 6 with composite powder. The mechanical
properties, thermal deformation temperature, melt index and flame retardancy of the composite were tested.
The results show when the coating content is 70%, the surface of fly ash is coated with nano magnesium
hydroxide with regular morphology and uniform size, and the specific surface area of the composite powder
increases from 1.72 m%g to 56.62 m*/g. The mechanical properties and flame retardancy of nylon 6
composites are better than those of pure nylon 6. Fly ash-based composite powder can replace pure
magnesium hydroxide to fill nylon 6, and solve the problem of poor compatibility and dispersion when fly
ash and pure magnesium hydroxide are used as fillers alone.

Keywords: fly ash; magnesium hydroxide; Nylon 6; flame retardancy; mechanical properties
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Fluoride Removal by Calcium-aluminum-cerium Ternary Composite:
Adsorption Performances and Mechanism

LIU Yuqiu, GAO Zihang, ZHOU Hui, ZHANG Yongkui, WANG Yabo
(School of Chemical Engineering, Sichuan University, Chengdu , Sichuan 610065, China)

Abstract: Fluoride-containing industrial wastewater poses great threat to environmental safety and human
health. In this study, calcium-aluminum-cerium ternary composite (CAC) was synthesized by co-
precipitation method, and characterized by XRD, FTIR, N, adsorption, SEM, etc.. The performances and
mechanisms of F~ adsorption by CAC were thoroughly investigated. Experimental results showed that
weakly acidic environment (pH 5.0) was favorable for F removal by CAC adsorption. F~ adsorption by CAC
was a spontaneous and endothermic process, which could be well described by the Langmuir model. The
maximum adsorption capacity was calculated to be 56.28 mg/g, while the adsorption equilibrium reached at
about 12 h. The pseudo-second-order kinetic model fitted the adsorption kinetic well. F~ adsorption was
remarkably affected by the co-existing CO,> and HCOj;’, while CI,, Br, SO,* influenced F~ adsorption little.
Electrostatic attraction and ion exchange were considered to be the main adsorption mechanisms.

Keywords: ternary composite; rare earth; fluoride ion; adsorption; wastewater
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