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Fig. 1 X-ray diffraction (XRD) patterns of different modified kaolin
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Table 2 Surface areas of different modified kaolin
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Fig. 2 Effect of concentration of hydrochloric acid
on phosphorus adsorption by kaolin
2.2.2  A[AREERGERE S PERE A

¥ EEIBERE R T A s X6 50 ml W WIURIR O 25
mg/L FRASAPLR 7K P il (R W B S8 R ] 3 s, AN TRl
JEE AR g U 0 B8l (R B R AR B 22 5 E
3 TG, MBI T 300°C I, A R K P
R B i it o O 5 () T v A s I, B R AN 0.64
mg/g SEINE] 1.12 mg/g; Bl ELE 300°C ~500°C B,
e U4 O ASTARL R 7K e ok 4D W 47 e I A e 11 T e
BN, R 1.12 me/g PLE N 1.99 mg/g;
THBRETLE A 500°C ~ 600°C INF, eyl -6 ik i W By
G T P () T R R A BRI AR e S i 600°C T
£ 800°CHT, iyl 0wl ey B 1 i i 1.98 mg/g SR
NBEF) 1.01 mg/g. i 500°C MR, g xR
WO et WP IR ] 1.99 me/g, RS K
LB 99.5%, 28R Bt i Bk B 0 T R B 2 0.10
mg/L, EF T HRE (5K HERARUHE) (GB
8978-1996) £ &5 Yl iy SUVFHETBOR FE h e F
FI—2ebrifE (0.1 mg/L). Bk, E$E 500°C AgEib s
U - 25 VR Bt ) 0 27 i 08 RN A5 I R T 2



58 +

% i 44 %

20 r

WM (mg/)

05 r

0.0
0 100 200 300 400 500 600 700 800 900

T (°C)

3 PIRWIRE X SIS TR M RE R F20

Fig. 3 Effect of calcination temperature on phosphorus adsorption by kaolin
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Fig. 4 Phosphorus adsorption isotherms of natural and modified kaolin
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Fig. 5 Kinetic curves of phosphorus adsorption by natural and modified kaolin
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Phosphorus Adsorption Capacities and Mechanisms of Different Modified Kaolin in Wastewater

ZHAI You-tao', HANG Xiao-shuai', GAN Fang-qun’
(1 Nanjing Institute of Environmental Sciences, Ministry of Environmental Protection, Nanjing 210042, China;

2 Department of City Science, The City Vocational College of Jiangsu, Nanjing 210017, China)

Abstract: This study, by modifing kaolin with different concentrations of hydrochloric acid and different temperatures of calcinations,
studied the adsorption capacities and mechanisms of phosphorus (P) in synthetic wastewater by the modified kaolin as well as P adsorption isotherms
and kinetics of modified kaolin. The results showed that P adsorption capacities of kaolin with hydrochloric acid and calcination in synthetic
wastewater were improved differently. Particularly, the adsorption capacities of kaolin modified with 9% acid and 500°C calcinations improved
greatly. The removal capacity of 9% acid modification raised by 44.6% than the capacity of natural kaolin, enabling kaolin, applied at a rate of 2%
(weight ratio), remove 81.8% of P from 25 ml initial synthetic wastewater (20 mg/L). P removal ratio by 500°C calcinations was 99.5% in 50 ml
initial synthetic wastewater (20 mg/L), P content in treated synthetic wastewater was 0.10 mg/L and lower than relative standard of China. The results
revealed that acid modification changed adsorption sites of kaolin and calcinations activated Al in kaolinite, thus enhancing its P adsorption or
removing capacity. The adsorption processes of natural kaolin, 9% acid modification and 500°C calcinations were significantly (P<<0.01) fitted with
both Freundlich and Langmuir isotherm equations. The dynamics adsorption characteristics of natural kaolin, 9% acid modification and 500°C
calcinations were in good agreement, and the pseudo-second order kinetic equation gave better fitting results (P<<0.01). The saturated adsorption
amount of kaolin modified with 500°C calcinations was the highest, suggesting that kaolin modified with calcinations has a good foreground in P
removal in wastewater.
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