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Study on Phosphate Removal and Recovery by Activated Alumina
MENG Wen-na, XIE Jie, WU De-yi, ZHANG Zhen-jia, KONG Hai-nan
(School of Environmental Science and Engineering, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: Activated alumina was studied for removing phosphate from water, and the recovery of adsorbed phosphate on activated
aluminum oxide was also tested. Phosphate solution was prepared using distilled water, tap water and Luoshijiang River water,
respectively. All the phosphate adsorption tests using activated alumina were proved to be well fitted with Langmuir isotherm and the
respective maximum adsorption amount were 20. 88, 32. 15 and 29. 85 mg-g ™", respectively. The presence of electrolyte in water could
be a positive factor for phosphate removal. As the pH value of phosphate solution became lower the Zeta potential of activated alumina

increased, which could enhance the phosphate removal efficiency of activated alumina. The recovery tests indicated that NaOH (0. 1

mol-L.™") solution could almost completely extract the phosphate adsorbed by activated alumina.

Key words : activated alumina; phosphate; adsorption; recovery; electrolyte
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Fig. 2 XRD patterns of activated aluminum oxide
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Table 1 ~ Comparison of phosphate adsorption maxima of the tested materials
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¥ 21 0.01 mol-I.~" CaCl, 0. 65 [11]
R4 21 0.01 mol-L~" CaCl, 0. 68 [11]
AR A 30 x 19.1 [12]

2.2 RO TG PR R AR AR R B Y R

R E— A5 A B S R O T P SR A R PR G R
i), F 5% T 3 PR AL AR AEAS TR MR B (0, 0.05, 0.1,
0.2 F10. 4 mol-L~") NaCl Y57 251 X B 6 Wi B4
RS EE R ULE 4. R AR, NaCl (7776 B B 2
T IR 1 R RE ), JUILRAE NaCl YR BRI
RIS, BB RE 7 B NaCl e B T = BH S 384 .

BRANAR Y (R0 ) Ak W ot Bl 1R 110 % B 7T ) (A
T R k5 W R 55 2 T PR I 22 ) A S . X — S B
A3 R R B ( SCRRTCASE T8 B, T8 8 5 B 551 0 i
HZBIIKSFEAAENRNZREEZ S ) Ay
W I ( ST e L 2 B, T2 ol R o 350 0 gk i & =2 ] &2

PR B FRATERSNZRE R GY) . BifL
W B AIL A AT AR N
aS=OH(b)H{ + H PO |
=S,H,PO,, +cH,0,, + (a -c)OH_,, (4)
A, S NAJBIE T (Fe 8 Al) ,OH N33 a b, ¢
RERF H o IR AR B S 0 BT U
<3.
R IR BRERIL AR Ay 671 H 0 B R AR 5 T P, ) 4
ey Z s g | ), i AR
SOH; + H,PO; == SOH, -H,PO;, (5)
DL b 2 Tl i) due R 22 S o W B 7 1 ) R E
PE. FCAL R = Prke e , A S BT E F (fil4n OH

N
~



234 7 A - T 34 %
16 100
[ [ P °
° @
80 |-
12
T:_au i -
;éﬂ S 60 pd
W o8- 4 °
§ K40 -
# ®
4
20 - Q.
®
0 1 1 1 1 0 1 1 1 1 1
0 0.1 0.2 03 0.4 2 4 6 " 8 10 12
NaClk J#/mol-L™! p

B4 NaCl XiE 4S50 B RS 0m
Fig. 4 Effect of NaCl on the adsorption of phosphate

F~ %) BB S5 &AL Y s EC A &4 Wi, W B ) i
FRA BB 3C H8 4 ok, T g kL R 7™ 0 %) VR o ) 3¢
55 AR Zy B BB sc e i ok

HEART AL W (EHER™) 1 B A FH 09 F
FEAERFIAT )RR T (pH =3.0) B H
ff T (CL™ B NO; S5 [T ) W B At 38 o, 98 %) W%
B IR, S i 1 AR L R, BFE pH (B
4.5 WA R 5 R A O A 8 G O T A T R
PEZAET (pH > 6. 0) W B 5 FRL A S5 vk B2 1 364 0n , #f
W RSB . AT I T A AR AN N TN R
SRCBRIE T IS O SRR pH (R 6.3, 5 50 mg- L~
AR IR R SR S ) pH(ELR 8. O, B b Rz ol S It 25 e
i S B P s T . AR AR T P AL R X B 1)
W BV P 28 AN 2 5 P TR B, T A R B, 2B
R, PR AR TV R I X i 2 AR Ak B T ) AR AR
FRANEH 0 BB P — 2t T FRU A Ok B Y 34
TN 25 T 7K R 6 590 =2 1) £ S 1 FLASE ( Zeta HALAVL )
T o1 7 PR B 0 %o e R AR B 5 1 1 e 51 g, 3% i
LA T T R A
2.3 pH XS i AL B BR B Y 52

L 5 AT 0L, 6 2 ST P T Tl R B P 1 4%
PEF R, Y pH (K T 5.5 W@ 09 2 B R 4%
100% . RAFETHE pH &4 (pH HZ 0 6.5) L I
Bl pH A Nl i W B SRR R pH A 9. 9 B
R LBRFAUN 12% . 3 ST B A e i i
WFFE & B T FREAY R 3T 2

P B 110 R SR T o AT 260 A2 I B R 7= 2 OHL ™ 1Y
FNE, RITE pH AR A R 1 45 140 JCBE 4 R T 2
W BN ) EA T . 53— T, 7E pH R BRI IR 1 45
T IS PR A SRR A8 22 1 E LA DR
THEE B RN AR AT, I 6 ] DL 3 Mk A AL 4

5 pH EXEEELERMEERE
Fig. 5 Effect of pH on the adsorption of phosphate
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