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Abstract: The biochar derived from Erythrina Variegate which was pyrolyzed at the temperature of 300 °C, 500 °C and 700 °C was employed
to investigate its adsorption property to NHi—-N and P by kinetics and isothermal adsorption equation. The results of isothermal adsorption
model showed that the Langmuir equation fitted the data very well and the adsorption amount increased with the increase of initial
concentration of NHi—N and P. Besides, the BC500 had the best adsorption effect. The results of kinetics model showed that the adsorption
process of biochar pyrolyzed at different temperatures to NH;-N and P were concentrated in the initial 300 min and 60 min, respectively.
They all fitted the pseudo—second order kinetic equation well. Besides, in different initial pH, the adsorption effects of biochar to NH;-N and
P in aqueous solutions were pH7>pH11>pH3 and pH11>pH7>pH3, respectively.
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Table 1 Properties and elemental composition of biochars

- - Hjuﬁzﬁﬁjz/%o S H/C o/C A% pH uSE_S_fn L KAYI% Cni];:_ck/g_l
BC300 60.30 422 21.93 2.52 0.84 0.27 63.39 7.54 2 000 11.36 16.95
BC500 56.32 2.48 19.46 3.39 0.53 0.26 37.66 9.68 2 080 16.74 27.85
BC700 72.14 1.67 8.38 2.14 0.28 0.09 35.57 10.1 3 000 21.36 6.96

(a)BC300

(b)BC500

(¢)BC700

B 1 A5 SEM E(10 pm)
Figure 1 The SEM of biochar(10 pm)
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Figure 2 The kinetics of biochar to the adsorption of ammonia nitrogen and phosphorus
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Table 2 Kinetics parameters of ammonia nitrogen and phosphorus by the biochar deduced from pseudo—first—order and

pseudo—second—order models

TR — Q:img'g" : (ﬂf*?&ﬁjﬁ%ﬁ% : (E:é&ﬁjjjﬁ'??f%

(SE5HE) Q./mg-g™! K, /min™ R? Q./mg-g™! Ky/g-mg™+h™ R?
AA BC300 1.849 1.803 0.008 3 0.924 1.956 0.413 0.959
BC500 1.686 1.625 0.013 3 0.957 1.752 0.709 0.989
BC700 1.481 1.422 0.033 2 0.991 1.473 2.774 0.999

sk BC300 0.410 — — — — —
BC500 0.658 0.604 0.029 2 0.952 0.643 3.737 0.988
BC700 0.982 0.941 0.978 0.965 26.49 0.996
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Figure 3 Biochar sorption isotherm to ammonia nitrogen and phosphorus
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Table 3 Isotherm parameters of ammonia nitrogen and phosphorus sorption by biochar from Langmuir and Freundlich models

. Langmuir /72 Freundlich 5 &
W2 B4 o H Wi BY
Q./mg-g™ K /L-mg™ R? Ky /[mg = Ve g7t 1/n R?
BAA BC300 3.04 0.0359 0.96 0.294 9 0.457 5 0.95
BC500 3.13 0.026 6 0.96 0.186 8 0.547 8 0.94
BC700 3.03 0.029 2 0.97 0.241 0 0.485 4 0.91
i BC300 — — — — — —
BC500 3.21 0.007 322 0.96 0.044 3 0.737 7 0.94
BC700 3.05 0.009 416 0.90 0.053 4 0.714 7 0.85
1217 .. 1.2r
a @A b
0.9+
_1of i
"0 T 'ng 0.6}
i = i
£ £ 03r
IH I
= £ 0
= =
-0.3F
-0.6+
s o o9k
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Figure 4 Biochar adsorption to ammonia nitrogen and phosphorus with different pH
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