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Removal of Reactive Phosphorus in Water on Fe**-Doped Acid Modified
Bentonite Prepared by Microwave-Assisted Synthesis

WANG Zhen ,LAN Wangrong ,DENG Lu'an, LI Jinrong, HUANG Xuguang
College of Chemistry, Chemical Engineering and Environment, Key Laboratory of Pollution Monitoring and Control,
Fujian Province Key Laboratory of Modern Analytical Science and Separation Technology , Minnan Normal University,

Zhangzhou 363000, China

Abstract : Acid and Fe’*modified bentonite was prepared under microwave radiation , and its removal of
dissolved reactive phosphorus ( PO437 ,DRP)in water was also discussed. Effects of microwave power and time,
mass fraction of modification reagent, bentonite dosage, pH and reaction time on DRP removal in wastewater
were investigated. The results show that the performance of modified bentonite is best with 30 g bentonite
dosage in 50 mL(mass fraction 8% of H,SO, and 4% of FeSO,) at microwave power 350 W for 5 min. Compared
to the unmodified bentonite, the basal spacing values and specific surface area of acid and Fe’* modified
bentonite increase by 52.2% and 80.2% respectively. The treatment effect of DRP is best with 0.10 g of
modified bentonite in 100 mL of wastewater with 10 mg+ L™ DRP, at pH value of 7.0 and reaction time of 3 min.
The curves of DRP adsorption on the modified bentonite were expressed with Freundlich isotherm equations.
The material was used to deal with the three eutrophic waters(Sanxiang River, landscape pool and Small River in
Dali,all of them were in the campus of Minnan Normal University) ,the removal rates of DRP were 84.67%-97.30%.
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(b)microwave power and time

Al 1 (a) i, HaSOL 2P T 43 50k 8%,
FeSO, T 1 4350 0.2% 3 i 2] 4% , e v J5 g e +
XF DRP A 25 B 3 M 52.9% 38 i 5] 92.1% ; FeSO, 5
AT EGR B 12% 0T, S R B2 £ X DRP Y 25 B
Rk 90.3%. SR, H.SO. i & 43 B8 in 2] 16%
F1209% 15}, B 5 04 B30 X DRP 8 25 bR R i
FEA, AR 77.4% 1 71.2% . X H T Fe** %
Vi K ST 1A R R kR 5 I R T
T3S H., = R AR T, B LA el B Vi X DRP 11
F BRI K B eSO, i Kk s 3, 2 &
O R 1 A DR Bk 8 0ok 2 i B ZE AL Sfl

i A bb 3 T B R AIG , B0k PE B T £ % DRP
PR R RSLR g R R, A 4%
() FeSO. Al it i 1 Tk B 4 4 Al il 3k 51

HU 30 g #0461 £ A 50 mL M 4K &R
(H.SO. J5i £ 50 BN 8% , FeSO. H T 54380 N 4% )
T 48 BECSR JBE Ol 70, 210, 350, 490, 600 W ) 2% 1
TRk 2,3,5,7 min, #1525 0+, %5
BAITXT DRP LBRAE S 52m . SLIREE R UK 1(b) .

1 P& 1(h) BT, SR 2 3y 490 W4 RET
6]k 5 min B, 0% O B2 10 £ 6F DRP 25 B % 1k 5
5 KA . 48 BRISEE] A 5 min 5, 490, 600 F1 350 W
b PR E A B2 6 DRP A 25 B SR A 22 AR K, 1Y
ZYRE TR, B FE T ot 8 BB 2 2R o 350 W, 4 RS (1]
95 min, DI ZEBARET, S0 AR R FHR B 7
7R R TR BN, 5 A% AT 5 5 Bl 2 B e R T
B, N AR R T I R s 2
5ol Z0R G P AT BN {8 75 5 i
RTE I o O A5 Y P R A X DRP Y 22 B
FGRBNR KA. 2S4BT R A R [R) Ak 223 st
T B 2o v, B 25 R IR BRI DRP Y 2%
B R, AR S G BE E Y Bk R IR T RO
350 W, 4@ A 8] 4 5 min.
22 R SUEREE LRSS

30 g AL NEE + 50 mL(H,S0, 57 & 4> 51 8%,
FeSO. T 73 B0 4% ) BCPE 370 7T, 7 Tl ik 5 Bk
350 W 4@ BE 5 min il £ A9 GO0 P R 1, 5L
i A 2 1) R A R = 3R AT XRD R EL 2% i AR
SN BRI 2 N 1, R 1AL, S5 a3
- FE R O R A L B P Fet B 24 R
o R Y B 2 TR] R B 2 T AR Y S B, i
WIS A S Feo ik AN I 4 J2 0], R 31 T A AR
L BRI R AL KA A8 AR 3 T XF DRP #Y Il
R S

9 000
8 000 r
7000 Bentonite
= 6000 -
<
z 3000 1 Acid+bentonite
Z 4000 |
3
= 3000} Acid+Fe”+bentonite
2000 | v
Microwave+acid+Fe* +bentonite
1000 F
0 e
4 5 6 7 8 9 10 11

26017 (°)
2 AEREEL XRD E
Fig. 2 XRD patterns of different bentonites



464 B TR K224

a1t

R AEEELTOERELE

Tab. 1 Comparison of different bentonite structures
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Tab.2 Effect of modified bentonite on removal of phosphorus in natural water
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