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Removal of Ph( Il ) and Zn| II ) from Wastewater Vla Ma,gnesnum-Modlfied Dlafomlte

Product Recoverlng Nitrogen and Ehdsphorus )
WU Ymg qlu XIA Peng, LI Yuan, WANG Xue-j Jlang J
(State Key Laborataw of Po]lutlon Control and Resource Reuse Col ege of En’\lronmenta Science and Engmeeﬁ"ng, Tong]l Um'versny, Shanghai 200092, China)

Abstract: By using magnesmm -modified diatomite to recovs:r nllrogen axfé phosphoms nutrients from wastewater, a composne material (D-MAP) was applied to refitove the
heavy, ;petal igns Pb>* and“Zn> * in wastewater. The effects of matefial dosage regétion time, reaction lemperalure “and initial pH gfthe solution on the adsorption of Ph* *

andZn}* on D:MAP were studied.” The opumum condmons were asfollows ;e d0§ag'e of D-MAP was 0. 25 g+L. ™" and 0.30 g+L. ™", the initial concentrations of Ph** and
In* svere 3007mg-1. " and 60 mg-L.~"' and Zn>* reached 78.67% and

89.66%. The results of kinetics and thermodynamlcs showed that the adsorption of Pb® * and Zn>* by D-MAP was more consistent with the quasi-second-order kinetic model,

, and the initial pH of the solutioas 5.0. Under these conditions, the removal rates of Pb

and the adélorption isotherm was described by the Langmuir model. The adsorption was a spontaneous endothermic process, and the maximum adsorption capacities for Ph>*
and Zn®* were 901. 0 mg-g ™" and 206.2 mg-g ™", respectively. The adsorbents before and after adsorption of Pb** and Zn** were characterized by SEM/EDS, XRD, and
FT-IR. The results showed that D-MAP was a struvite-diatomite composite, which could be combined with Ph** and Zn** to form Ph,, (PO, ), (OH), and Zn, (PO, ), -
2H,0. The removal efficiency of Pb** and Zn>* by D-MAP increased with the increase in pH, and the morphology of the final product changed with differing pH.

Key words: diatomite ; struvite; nitrogen and phosphorus recovery; heavy metal; adsorption
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Fig. 3  Effect of material dosage on the removal of Pb** and Zn?* by D-MAP
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Fig. 5 Effect of reaction temperature on the removal of Pb*>* and Zn** by D-MAP
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Btk PSR WA ST e Il BE X 5 AE D-MAP |- (1
A EHEVERT, 78 308 K T, D-MAP XF & 1 e K
BffE 435 8 901. 0 mg-g ™' i1 206. 2 mg-g~'. Langmuir
BIRIXT D-MAP Wt Ph** 1 Zn®* B LG 1A R
R ¥ KTF 099, 45 R 45 i, Langmuir 5 Y
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%2 D-MAP Kt Pb?>* #1 Zn>* A Langmuir 70 Freundlich # /1 Z &R S 51

Table 2 Langmuir and Freundlich isotherm parameters for Ph*>* and Zn?* adsorption by D-MAP

Langmuir il

Freundlich %74

i /K
W s 5 ¢ /mgg ! K, /Lomg ' R Kp/mg /"L g Un R
288 862.1 0.244 0.999 292.0 0.204 0.955
Ph%+ 298 885.0 0.250 0.999 348.0 0.175 0.951
308 901.0 0.262 0.999 404.5 0.150 0.922
288 189.0 0.19%4 0.995 40.92 0.395 0.823
Zn** 298 196.5 0.229 0.997 51.48 0.346 0.851
308 206.2 0.246 0.998 58.09 0.329 0.875
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Fig. 6

A DL A AR P2 A Zn®* 7E D-MAP | 192536 1%
W6, SR AL A 0 B 23 A2 TR A

il FHTEARRE R R AS [RIRBE R, Ph N Zn®*
FE D-MAP bHRL L W% B 26 26 b AT L4, I3t

Fitting results of adsorption isotherm of Pb?* and Zn?* on D-MAP

FRRI, Ph? Y AT Zn® T AE D-MAP KERE | 0% B 3ot 75 )
AG FRN A, BEIAZE SEI0 4544, Pb* T il Zn® " 1Y
W B s R AR S F & Y. BEAh, P Fil Zn®* 7E D-MAP
R AH® BE 50 2. 62 k] mol 7' T 8. 81

S AR IO IR S Py 1 2 200 5 N3k 3 . A

kJ+mol ™! s

— 2 3F B T D-MAP % Pb>* Fll Zn®*

%3 D-MAP Bt Pb** #1 Zn’ * MU S E S
Table 3 Thermodynamic parameters for Ph*>* and Zn>* adsorption by D-MAP

%% ik Jo T/K K‘]/L-mol_] AG®/kJ +mol 7! AH®/k]J +mol ~! ASe/J'(mol'K) -1
288 50508 -25.94
Ph?* 298 51750 -26.93 2.62 99.1
308 54234 -27.92
288 12 416 -22.57
In** 298 14 656 -23.66 8.81 108.9
308 15744 -33.55
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