2007,26(3):925- 928
Journal of Agro-Environment Science

( ) 200092)
, , ) 6 12mg
Lt 20h 90% , , , 12mg L*, ,30 60 100
80% 93% 96% , 12mg L% 25 35 ,
95%, 5 , 75% ) .
1 X703.1 A :1672- 2043(2007)03- 0925- 04

Phosphorus Removal from Wastewater by Adsorption on Blast Furnace Slag

ZHAO Gui-yu, ZHOU Qi, QIN Qin

(State Key Lab of Pollution Control and Resource Reuse, Tongji University, Shanghai 200092, China)

Abstract: The blast furnace slag used as adsorbent were tested to remove phosphorus from wastewater. Phosphorus removal capacity of blast
furnace slag was identified as a function of temperature, adsorbent particle size, and initial phosphorus concentration in batch tests. In addi-

tion, desorption ability and selectivity of phosphorus adsorption were investigated. The results showed that the removal of phosphorus in-

creased with the decrease of adsorbent particle size and initial phosphorus concentration. At the initial phosphorus concentrations of 6 and 12
mg L, after 20 h, the removal rate of phosphorus is 90%. At the initial phosphorus concentration of 12 mg L, after the adsorption equilibri-
um, the removal rate of phosphorus by the adsorbent with different particle sizes, 0.55, 0.25 and 0.15mm, are 80%, 93% and 96%, respec-

tively. Temperature has an effect on phosphorus adsorption. The removal rate of phosphorus is 95% at 25 and 35 , butonly 75% at5 . The
insignificant effect of Cl-, SOi', NO'3 and COj on phosphorus adsorption capacity indicates that blast furnace slag could selectively adsorb
phosphorus in complex solutions. The ability of the slag for phosphorus desorption is about 14.52%, indicating that the phosphorus adsorption
on blast furnace slag is not completely reversible and the bonding between the sample particles and adsorbed POj' is likely strong. The low
cost and high capacity of blast furnace slag makes it attractive adsorbent for the removal of phosphorus from wastewater.
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Table 1 The chemical compositions of the blast furnace slag determined by XRF (%)
Ca0 l\'".L;O 550: “M;-O,g FE}{'.; S0; K.;:G Cul) Na,O TiO, Ba0 MnO.
394 844 331 14.5 0.84 1.27 0.19 0.04 0.36 0.61 0.19 0.33
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Figure 3, Phosphorus removals by, the blast furnace slag at different

temperatures
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Table 2 Selective adsorption of phosphorus by blast furnace slag

L B A Y Bt /mg » kg B B/ %
KH;PO, ¥ 700.89 —
KHPO4+NaCl ¥} 673.43 3,92
KH,PO4+NaNO; i 690.90 -1.42
KH,PO+NaHCO; # i 668.44 4,63
KH;PO+Na:S O i #ll 675.93 -3.56
WA 695.50 -0.77

. IBA¥HH KH,PO, NaCl NaS0, NaNO, fl NaHCO, 41 i, #¢
FEYH 1 mmol - L7,

3 AT EAMBERIHE
Table 3 The characteristics of phosphorus desorption by blast

furnace slag saturated with phosphorus

FRLR []/h % 3 A B/mg - kg A%
1 36.46 7.31
2 49.19 9.87
4 59.67 11.97
6 67.90 13.62
8 7239 14.52
10 7239 1452
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