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Phogphate adsorption usng verm iculite with
different treatment methods

ZHENG Yi-an,WANG Ai-gin
(Lanzhou Institute of Chemical Physics, Chinese A cademy of Sciences L anzhou 730000, China)

Absdtract: Vemiculitewasmodified by meansof acid activation, salt exchange, heat treatment and organi-
fication, and then used as the adrbent to investigate its adption capacity for phogphate (FO,-P) from
the aqueous lution A ccording 1o above research, 960  was slected 0 treat vemiculite and obtain a
magnetic adorbent, and a comparative study was carried out  evaluate the effects of contact tme, FO, -P
concentration and pH valueson FO,-P admption The reaults indicated that vemiculite treated at 960
has the highest adoiption cgpacity of 6 4 mg P/g for FO,-P. By modification, vemiculite shovs a faster
admption rate and an improved admption capacity for PO, -P within awide pH range (4 0 8 0).
Lower pH value is beneficial for the deomtion of RO, -P fram the vemiculite
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Tablel Camponentsof verm iculite

1%

S0, 36 626
AlLO; 8 872
M 12 697
ce0 15 486
NaO 2 159
K,0 2 847
Fe,0, 4 556
TDL -5-A ; Mettler Toledo 320 pH
; THZ-98A ; D840IW Z
12 (PO,-P)
02197¢g 110 2h KH,RO,,
1 000 mL ,
, FO,-P 50 mg P/L
13
131 ,
1 10 (2,4,6,8,
12 mol/L) , 2 h(1 250 r/min) ,
pH 6, 105 ,
320
132 ,
110 1 0 mol/L (Licl
NaCl KCI M¢Cl, CaCl, AICK FeCk ),
1 h(1 250 r/min),
, 105 , 320
133 '
(400 960 )
4 h, , 320
134 )
1 10 0 25,050,10,20 30
CEC
2 h (1250 r/min) ,
, 105 , 320
135 FeO,
o Q 01 mol/L :
, FeO, lg
960 20 mL ,
FeO, , 30 min,
FeO, ,
40 , 320

14
50 mg )
50 mL , PO, -P
25mL, 30 120 r/min ,
, : (
) :
FO,-P , RO, -P
, FO, -P ,
PO, -P ,
(0 8h) pH(3,4,6,8 10)
PO, -P (0O 50mgP/L) FO,-P
15
50 mg( ) FO,-P
, FO,-P
25 mL pH , 30
120 r/min 2 h ,
PO, -P PO, -P
_% x 100% (1)
C——o PO, -P ,mg P/L;
V— ,mL;
m—- Mg,
6— ,mg P/g
2
21
7 (3] 161 ,
FO,-P ,
, FO,-P
RO, -P
Na"  K' rO, -P
, Md" cd” AP R’
PO, -P , 08,1324
2 2mgP/g RO, -P
' , RO, -P
1 , 960
, RO, -P 6 4mgP/g ,
960

(HVMT)
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Fig 1 The effect of vemiculite with different treament Fig 2 Effect of contact time on the adomption

temperatures on admption cgpacity of FO,-P ,

HVWMT FO,-P :
log(a. - a) =loga -%83 (2)
[5,7] , , : T.t‘ _kzj(;ez +é (3)
MVMT, CYMT qQ q—o
22 t ,mg P/g;
3 QUVT HVMT K
MVM T FO, -P 2 ' B ’
2 JHWMT e
MVMT  FO,-P 1h ko ,
, , 8h g/ (mg h)
, 4h MVMT FO, -P RO, -P h
HVMT, 4h HYMT FO,-P k0 %
MVMT >
2
Table2 Kietic parametersfor PO,-P adsorption
G%/(mgP g*) ky/h? R G/(mgP g')  k/lg (mg h) "] hi[mg (g h) '] R’
oM T 011 Q 179 0 610 7 013 256 0 444 09823
HVM T 7.94 Q 581 08898 9 00 Q0345 279 0 904 4
MVM T 274 Q 606 0 968 4 4 62 0 652 12 9 09981
2 , ich
FO,-P 3 L angnuir : G =q,bC. /(1 +bC,) (4)
:MVMT >HVMT >>QMVT Ereundlich : g =KC!" (5)
, 960 c,—FO,-P ,mg P/L;
40 )
28 40P !
23 mg P/g
3 FO, -P . 8h, S — .mg P/g
30 pH , b——L angnuir ,L/mg
3 FO, -P FO, -P K n( ) ——Freundlich

Langnuir  Freundl-
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g Langnuir  Freundlich
2
~ 6f R 3 ,
o QVWMT FO,-P Freundlich
g 8l HVWMT  FO,-P Langnuir :
i
Z 5l MVMT  RO,-P
B —&— MVMT _
, Langnuir
or m - - - = = — . i
b =53 o0 ar 0 20 HYMT >MVMT > >CVMT,
PO PR/ (mgP - L7) Freundlich K
3 RO,-P
Fig 3 Adwption iothemsof FO,-P
3 Langnuir  Freundlich
Table3 Langmuir and Freundlich constantsand correlation coefficients
Langmuir Freundlich
G/ (mgP- g t) b/(L- mg 1) R? K n R
CWMT 02116 6 313 x10°? 09286 2 742 %1072 2 145 09830
HVM T 6 884 2 683 09849 4,223 6 524 08411
MVMT 4,380 04290 07442 1 844 4,155 0. 8958
24 pH 5
. FO,-P 50 mg PIL, 8 h, 80
30 , pH RO, -P 4
p 4 6ol
8t
)
~ ¥ a0t
‘o 61 o
= ES
g 4l 20¢
-
X 2f 05
op *—= - .
2 4 6 ) 10 5 pH  FO,-P
pH Fig 5 Effect of pH on the desomtion of FO,-P
4 pH 5 [} pH FO4 -P
Fig 4 Effect of pH on the admption
4 , RO, -P pH ,
pH 1 1 )
FD4 -P pH HCl y
FO, -P , pH )
(4 0 8 O) y FO4 -P FO4 -P ’
pH , FO4 -P
, FD4 -P 3
pH , (1) 960 RO, -P
) FO, -P 6 4mgP/g 960 FeO,,
RO, -P (8]
25 (2) : >

pH

>> :
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