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Removal Effects of NH;—N and P from Water by Modified Kaolinite
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Abstract: High concentration of N and P in water cause eutrophication, and it is necessary to develop effective, environment—friendly and
cheap materials to remove them. In laboratory, modification treatment of kaolinite was conducted by means of addition of Al,(S0Q,);, CaCl,,
MgCL as activator at high temperature and immersion in acid and alkal. Then, constant temperature rocking—experiments were conducted to
study the effects of NH;—N and P removal from water. The results showed that the adsorption rates of NH;-N and P on kaolinite and modified
kaolinites were higher, and the equilibrium states reached in 2 h. The adsorption capacity of NH;-N for all treatments simulated by Fre—
undlich equation were : Al-modification> Ca—modification >alkali—-modification>Mg-modification >kaolinite>acid—-modification, and that of
phosphate were: Al-modification>Mg-modification>Ca-modification >acid—modification > kaolinite >alkali—modification. The adsorption to
P was stronger than to NH;—N. The order of theoretical saturated adsorption amount of NH; -N for all treatments simulated by Langmuir e—
quation were Mg—modification>Ca-modification> alkali-modification >Al-modification> kaolinite acid—modification, and that of phosphate
were Al-modification> Ca—modification > Mg-modification>acid—modification>kaolinite >alkali-modification.Adsorption buffer capacity of
Mg-modification kaolinite to NH;—N was strongest,and that to P was Al-modification kaolinite.The suitable pH value of all ireatments for
NH.;—N removal was 5.5~8.5 and for P was 4~8.5.
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Figure 1 The changes of ammonia nitrogen adsorption with time
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Figure 2 The changes of P adsorption with time
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Table 1 Isotherms parameters for ammonia nitrogen adsorption

Freundlich 57 Langmuir 572
K n R? K, X./mgg? KxX./Leg? R?
JR+ 023 248 08928 0.34 0.98 033 09979
Al 040 242 09067 0.66 1.18 078 09% 6
Ca 034 1.80 09350 0.62 1.52 0.94 0978 7
Mg 024 128 09885 0.74 2.02 223 0953 0
Na 033 202 09063 052 1.25 0.65 0979 1
H 018 203 09370 015 0.83 012 09652

®2 BBRWERFEEXSH

Table 2 Isotherms parameters for phosphate adsorption

Freundlich 5 Langmuir }7$2
K, n R? K,  Xumgeg? KxX,/Leg? R
B+ 047 198 09702 1.04 1.63 170 09907
Al 203 3.10 09851 50.20 3.04 152.61 09958
Ca 098 190 09930 4.66 2.30 1072 0.988 2
Mg 130 230 09464 9.62 2.04 19.62 09969
Na 029 200 08431 042 1.11 047 0944 4
H 068 226 09527 222 1.66 369 09974
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Figure 3 Effect of pH value on ammonia nitrogen removal

100
90
- 5+
80
§ -+ Al
.k@]: 20l - Ca
% > Mg
60 = Na
O H
50+
40 1 1 1 1 1
4 5.5 7 8.5 10
pH

4 pH XfRRBEE R R
Figure 4 Effect of pH value on phosphate removal
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