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Study on Lanthanum Modification of Fly Ash and the Performance of Phosphorus Adsorption in Water
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Abstract; Lanthanum-modified fly ash (La-FA) was prepared by mixing fly ash with potassium carbonate and impregnating lanthanum
nitrate. It was characterized by various means and used in the adsorption of phosphorous—containing wastewater. The surface of La—FA has
many pores and more adsorption sites and hydroxyl functional groups, and the content of silicon and aluminum was increased to facilitate
the adsorption of phosphorus. The increase in pH caused the potential of the La~FA surface to gradually decrease, and its zero potential
has a pH of 5. 8. The adsorption results showed that when the initial phosphorus mass concentration was 30 mg/L, the temperature was 20
°C, the solution pH was 4. 1, the La~FA dosage was 2 g/L, and the adsorption time was 20 min, the phosphorus removal rate reached
98% , and the adsorption capacity was 24. 13 mg/g. The adsorption process of La=FA on phosphorus can be divided into three stages,
which conform to the Langmuir isothermal adsorption model and quasi—secondary kinetic model, the adsorption can be carried out
spontaneously, the reaction process is endothermic, and the adsorption mechanism is ion exchange.
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Fig. 1 SEM images of fly ash before and after modification
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Fig.5 Adsorption time on phosphorus adsorption by La-FA
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Fig.7 Dosage on phosphorus adsorption by La-FA
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Table 1 Calculation results of thermodynamic parameters
wE/K  K,/(ml/g) ACO/( kJ/mol) AHO/( kJ/mol) ASO/( kJ/mol - K)

293 973. 165 -16.76
303 1134.927 -17.72 10.722 0.0938
313 1230. 125 -18.51
323 1493. 766 -19.63

2.4 AWEHHF

W2 B} 51 7 2 B4 AR 5 Xk B Ao 0 2 o) WO R o R L
AEEEXL, BERAM—% 1%k (X4),
A —gsh 2 (R5) FHABER T84,
HRESHIE 2,

In(q, —q,) ==kt +1Ingq, (4)
t 1 13
— = +— (5)
a9, kyq q.

v tﬁ{]HTJ‘I‘ETJ, min; k, ﬂﬂ*u*ﬂ*ufﬂjjj%ﬁﬁ,
min~'; k, ML RPN T FHEE, ¢/ (mg - min);
q, F q, 53 1 ¢ B 20 TR OSP4 B A U B i, me/g
2 A0, I Sah S5 B0 R* 35 0.9901, H
U152 0 - 0% B 26,22 me/g, HiK IR {E
24. 13 mg/g EH B, UL g sh i iR T
TR La—FA b A W2 Bt A
F2 BHHNEFENEEER

Table 2 Fitting results of adsorption dynamic equations
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Fig. 8 Fitting results of the intra particle diffusion model
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Table 3 Fitting results of isothermal adsorption model
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