27 5 Vol. 27 No. 5

2008 9 ACTA PETROLOGICA ET MINERALOGICA Sep. 2008
12 1 1 1 13 13
1. 210008 2.
100049 3. - 210008
3
3
S Freundlich R?>=0.9776  Langmuir R?>=0.9249
L Langmuir Fé* R?=0.96 Fe' R?=

0.9677  Freundlich Fe* R?>=0.9657 F&" R?>=0.9361

P579 X52 A 1000 - 6524 2008 05— 0477 - 06

Phosphate adsorption efficiency and mechanism of natural and iron modified
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Abstract: Phosphate adsorption capabilities of different natural palygorskites and iron modified palygorskites in water with different
phosphate concentrations were investigated, and the mechanisms of phosphate adsorption of natural and iron modified palygorskites
were also studied through adsorption isotherms and adsorption kinetics experiments. The results show that the three palygorskite clays
have different kinds of performance on removal of phosphate. For water quality of Grade V and lower than Grade V, the more
dolomite they contain, the higher removal efficiency they have. The iron modification treatments increase the phosphate adsorption
capabilities of natural palygorskite. The phosphate adsorption isotherm of natural palygorskite is an S-type isotherm, the Freundlich
equation (R>=0.977 6) provides better fitting than the Langmuir equation (R>=0.924 9) in terms of R? values, suggesting that
the adsorption of phosphate on palygorskite is inhomogeneous multilayer adsorption. On the basis of R? values, the kinetics of phos-

phate adsorption on the palygorskite can be satisfactorily described by the pseudo-first-order equation, power function equation, parabolic
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diffusion equation and pseudo-second-order kinetic equation. However, the phosphate adsorption isotherm of iron modified palygorskites is an
L-type isotherm, the Langmuir equation (FE€*: R?>=0.96, F&*: R?>=0.967 7) provides better fitting than the Freundlich equation
(F€": R*=0.9657, F&*: R?=0.9361) in terms of R? values, implying that the adsorption of phosphate on iron modified palygorskite
is homogeneous monolayer adsorption. The results obtained reveal that, as the surface charges and adsorption activity sites of palygorskite are
changed by iron modification, so do the phosphate adsorption mechanisms.
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Fig. 2 Phosphate adsorption capabilities of palygorskites in water with different phosphate concentrations
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Fig. 3 Phosphate adsorption isotherms of palygorskite
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Fig. 4 Phosphate adsorption kinetic data of palygorskite
24 h 3 V vV
3.8A%6.8 A 0.01 mg L 1
2003
Ye 2006 4 5b F&'  Fet
Simple Elovich Fe*
Fe3*
4b c d e
Si—O Al—O
R?>0.946 3 Mg—O 2000
R?=0.9925 4f Elovich R—OH —OH
Elovich Dixon and Weed 1989 2000
1991 H* OH"
R—OH+ H"—R—OH;
2.4 R—OH+ OH——RO™ + H,0
3a Vv Fet Fe?™* pH 2000

Fet Fet* pH=2.3 Fé&*



5 481
150 5
a [JAp-1 b —m—Fe# —O— Fer AR
L12F o 4F
e &)
ﬁ 90} E 3
= 1
§ 60} =
=
30f #®
0 0 1 L L L
0.4 1 0 20 40 60 80 100
BRE R E/ me. 1! BEERE/mg. 1!
1 15
c OF™i#k MFSRE d O Fe?fisk M Fe' sk
05} 12F
g 0F = 9
2 —
~05}F 6
“im L:R=0.9657 3 i R=0.96
W:R=09361 W:R=0.9677
15 1 1 i L 0 L L i f
25 15 05 05 15 25 0 60 120 180 240 300
logC 1/c
5
Fig. 5 Phosphate adsorption capabilities and isotherms of ferrous and ferric modificd palygorskites
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