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Table | Composition of the natural zeolite before and after adsorption, and zeolite filled in the VFCW
SlOz A1203 KzO CaO F6203 NaZO MgO T 102 P205 Cl SO3 MI’]O Others LOI
65.45 11.78 6.94 3.48 2.48 0.613 0.471 0.339 0.521 0.184 0.13 0.104 0.314 7.20
(%) 67.43 13.91 5.61 1.80 1.71 0.717 0.609 0.243 0.536 0.053 0.039 0.068 0.166 7.11
’ 65.88 15.35 4.50 2.11 1.28 1.230 1.400 0.188 0.055 0.003 0.064 0.031 0.150 7.75
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Fig.2 SEM photos of zeolite before and after adsorption, and zeolite filled in the VFCW
2.2
L 1 1
- = + 1 2
Q: kZQeZZ Q.2 (2)
it (min) ; Qr ¢ NH4 (mg/ g); k2 (g/ (mg*
min) ).
o Q. ¢ . 3 . R
40 500 40 —
. Q
<RI [— B= 1400 35 . ;
S
3.0 s 30 A
® i L300 . pe
= 254 E’E i . Em 2.5 E /j’ E
B0 v
E / F200 = E
= 20 g = 20 x}ﬁi
15 . - 100 15]° =0
v, e SR B
—— B G RRREES
1.0 : . 7 g ; . . . 0 1.0 : : : : : : : :
0 200 400 600 800 1000 1200 1400 0 S5 10 15 20 25 30 35 40 45
#/min 2 min??
3 4
Fig.3 Ammonium adsorption on zeolite Fig.4 Ammonium adsorption on zeolite
fitted to the Pseudo-second-order Model fitted to the Intraparticle diffusion M odel
Q =kt + C (3)
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Table 2 Rate constants and correlation coefficients for the
Pseude- second-order and Intra partide diffusion Model

( 0~ 24 h) ( 0~ 5 h)
k2 (g/ (mg* min)) Qa(mg/g) R® ky (mg/ (g min'?)) R;
0. 015 3.370 0.999 6 0.092 0.976
3042 5 h( 300 min) :
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Fig.5 Ammonium sorption on zeolite Fig. 6 Effect of pH on the ammonium sorption on zeolite
3 Langmuir  Freundlich
Table 3 Langmmuir and Freundlich parameters for NH; adsorption on zeolite
Langmuir Freundlich
Quax(mg / g) K, (L/mg) R? 1/n Kr(L/mg) R?
8. 102 0.041 0.972 0.466 0. 777 0.977
4 ) an‘dx
4.81 mg/gm] ; Yugiu Wang Qe
1.74 mg/g'"" . Qns 8. 10mg/g,
:1/n 0.47, e
2.4 pH
pH 6 . pH<S8.0 |, , 3.4
~4. 1mg/g ; pH>80 pH ,  3.39mgl/g 0. 95
mg/ g. pH 4.0~ 8.0, , pH
2.5
2009 5,1 3.4 {VECW) 7 ( P489) .
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Fig. 7 Effect of influent flow on the pollutants removal of the VFCW
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Fig.8 Effect of operation time on the pollutants removal of the VFCW
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Characteristics of Ammonium Adsorption on Natural Zeolite

Z0U Juan, GUO Xue song, LI Lin, LIU Jur-xin
( Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing 100085, China)

Abstract: A dsorption kinetics, adsorption equilibrium isotherms and the effect of pH on the removal of am-
monium using natural zeolite were investigated. The results showed that the adsorption plots fit to Lang
muir and Freundlich models very well, with the maximum ammonium adsorption capacity of 8. 10 mg/g.
Compared with the intra particle diffusion kinetic model, the pseude- second-order model reflected more rea
sonable for ammonium ion uptake on zeolite. T he optimum adsorption capacity of ammonium was obtained
at pH inthe range of 4.0~ 8.0. And a vertical flow constructed wetland (VFCW) was constructed with the
zeolite. The results showed that the ammonium removal efficiency of VFCW (R, %) was more than 90% in
the first 3 months of operation, and decreased gradually in the subsequent 7 months. When the rate of the
cumulative amount of ammonium in the influent to the maximum ammonium adsorption capacity of the zeo-
lite filled n VECW (r, %) was less than 150% , there was a linear relationship between R and r, which will
be benefit for the design and operation of VFCW in the actual application.

Key words: w astew ater treatment; ammonium removal; zeolite; adsorption; vertical flow constructed wetland



