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Table 1 Surface elemental compositions and specific surface areas of the sludge treated at different temperatures
1%
c 0 Al Si Ca Fe [(m*g™")
1S100 21.87 49.93 5.990 11.75 1.560 8.900 157.3
1S300 11.94 58. 68 4.920 14.20 2.010 8.260 157.9
1S500 6.530 62.70 4.370 14.57 2.350 9.480 140.5
15900 5.430 63.73 4.330 14.68 2.870 8.960 114.7
X 1 IS100.1S300  IS500 N
( CaCO,) IS900 900 C CaCO, CaO.
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Fig.1 XRD patterns of sludge treated at different temperatures
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Table 2 Parameters of adsorption isotherm equations of the four kinds of sludge treated at different temperatures
Langmuir Freundlich
G /(mgkg ™) b R by n R
IS100 6.329 x 10° 0.1115 0.9870 1005 2.581 0.9855
1S300 12.20 x 10° 0.1745 0.9880 1714 2.050 0.9666
1S500 8.197 x 10° 0.0776 0.9956 745.2 1.886 0.9274
1S900 3.401 x 10° 0.2997 0.9995 922.2 3.493 0.9617
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Fig.2 Adsorption isotherm plots of the sludge Fig.3 Adsorption isotherm plots of IS300 at
treated at different temperatures different reaction temperatures
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Table 3 Parameters of adsorption isotherm equations for phosphorus adsorption onto IS300 at different reaction temperatures
Langmuir Freundlich
G /(mgekg ™) b R by n R
10 °C( 283 K) 7.937 x10° 0. 1000 0.9859 1011 2.318 0.9666
20 C(293 K) 10.10 x 10° 0.1610 0.9891 1506 2.251 0.9600

30 °C(303 K) 12.20 x 10° 0.1745 0.9880 1716 2.050 0.9666
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G°= -RTInK (1)
G’ = AH’ - TAS’ (2)
InK = AS°/R - AH/RT (3)
K=q./C. (4)
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Table 4 Thermodynamic parameters of phosphorus adsorption onto IS300 at different
reaction temperatures and equilibrium adsorption capacities
q./ AH/ AS®/ AG® /( kJ*mol =)
(mgkg™') (kJemol °') (kJemol “"*K~") 283 K 293 K 303 K
3000 42.22 0.2000 -15.77 -17.79 -18.79
5000 52.01 0.2300 -14.74 -17.06 -18.21
7000 81.30 0.3300 -12.69 -15.96 -17.58
4 AH’ AH’
AG®
AG° .AS°
2.4 pH
pH 4 . 4 pH pH
pH
M-H, PO, (M—),H,PO, ( (5)
(6)) pH
M—PO;” M—HPO4 "~ ( (7) (8)) PO; "
OH" PO; " PO; "
17-18
M—OH +3H" +P02_ =M—H,PO, + H,0 (5)
2M—OH +3H" + PO, = ( M—) ,HPO, +2H,0 (6)
M—OH +H* + PO;” =M—PO;” +H,0 (7)
M—OH +2H" + PO;” =M—HPO, +H,0 (8)
2.5
IS300 5 8 h
Ing = a+Fklnt Elovich q=a+klnt 1020 t
(h);a Lk
1S300
5 IS300
Table 5 Parameters of kinetic equations for phosphorus adsorption onto IS300 at different initial concentrations
/ Elovich
(mgekg™') a k R? a k R?
20 6.896 0.1880 0.9607 982.3 222.9 0.9795
50 7.952 0.1724 0.9903 2803 597.1 0.9787
100 7.725 0.3827 0.9286 2222 1246 0.9742
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Fig.4 Effects of pH on adsorption of Fig.5 Adsorption kinetics of IS300 at different

phosphorus onto 1S300 initial phosphorus concentrations
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PHOSPHORUS ADSORPTION ONTO IRON SLUDGE FROM
WATERPLANT ACTIVATED BY HEAT TREATMENT
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3. School of Environmental Science and Engineering Hohai University Nanjing 210098 China)

ABSTRACT

Phosphorus adsorption on iron sludge ( IS) from waterplant activated by heat treatment was investigated.
The results indicated that the Langmuir adsorption isotherm fit the phosphorus adsorption on IS treated at
100 °C 300 °C 500 °C and 900 °C ( the corresponding sludge is denoted as IS100 1S300 IS500 and 1S900
repectively)  and the corresponding adsorption capacities were 6.329 12.20 8.197 and 3. 401 gekg™'
respectively. Heat treatment affected adsorption capacity and 300 °C was the optimal temperature for sludge
activation. Higher temperature and lower pH were favorable for phosphorus adsorption on IS300. Both the
enthalpy AH’ and the entropy AS’ were positive the free energyAG’ was negetive so the reaction was
spontaneous and endothermic and the reaction was driven by AS’. Both the double-constant rate equation and
Elovich equation fit the adsorption processes of phosphorus on 1S300.

Keywords: iron sludge ( IS) phosphorus adsorption heat activation.



