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Abstract In order to explored the effection of carbonization time for biochars, we usd garden waste
branches and leaves as raw materials, and the biochars which prepared at 2 h, 3 h, 4 h, and 5 h as the adsorbent
to adsorbed and desorbed NH," and PO,” in waste water at different concentration. The result indicated that the
adsorption capacity of branch biochar for PO,” was about 0.4 mg - g"'. However, the adsorption efficiency of
efficiency of branch biochar for PO, increased with the rising of the initial concentration.And the adsorption
capacity of branch biochar with carbonization time of 3 h and 4 h for PO,” increased significantly. Besides, the
adsorption efficiency of leaf biochar for PO,” increased with the rising of carbonization time, and it aslo increased
with the initial concentration.All of the biochars which carbonization time was 5 h had the strongest adsorption
efficiency of NH, . Furthermore, the adsorption efficiency of leaf biochar for PO, and NH," was higher than
that of the branch biochar.With the extension of carbonization time ,the desorption rate of PO, was between
46%~66%.The desorption efficiency of leaf biochar for PO,” decreased with the rising of carbonization time.
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It was no significant effect on the desorption capacity of biochar for NH," with the rising of carbonization time.
And the desorption rate of PO, for branch and leaf biochars were between 31.58%~56.68% and12.77%~28.29%

respectively.

Key words garden waste branches and leaves; carbonization time; biochar ;nitrogen and phosphorus

adsorption; nitrogen and phosphorus desorption
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Note: the data in the column chart are average + standard deviation, different capital letters mean significantly difference between
the adsorption rate of branch biochar prepared by different time ( P < 0. 05 ) ,different lowercase letters mean significantly dif-
ference between the adsorption rate of leaf biochar prepared by different time (P < 0. 05) .
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Fig. 1 The adsorption rates of biochar prepared in different carbonization time for PO, and NH,"
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Note: the data in the column chart are average + standard deviation, different capital letters mean significantly difference between
the desorption rate of branch biochar prepared by different time ( P < 0. 05 ) different lowercase letters mean significantly dif-
ference between the desorption rate of leaf biochar prepared by different time ( P < 0. 05) .
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Fig. 2 The desorption rates of biochar prepared in different carbonization time for PO, and NH,"
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Note: the data in the column chart are average + standard deviation., the different lowercase letters mean significantly difference
between the biochar adsorption rate for PO,” at same initial concentration ( P < 0. 05 ) .
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Fig. 3 The adsorption rates of PO,” from water by different leaf and branch biochar varied with the initial concentration
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Note: the data in the column chart are average + standard deviation, different lowercase letters mean significantly difference be-
tween the biochar adsorption rate for NH," at same initial concentration ( P < 0. 05) .
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Fig. 4 The adsorption rates of NH,” from water by different leaf biochar varied with the initial concentration
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Table 1 The adsorption capacity of nitrogen and phosphorus from water by different biochar varied with the initial concentration

1% A /(mg - L™

Aigﬁt)z:te fﬁi?a(lﬁcrfnc(enﬁation) MC-2 MC-3 MC-4 MC-5 YC-2 YC-3 YC-4 YC-5

10 042+0.12b 047+0.16c  0.35+0.04b 0.44 +0.02b 0.08 +0.02¢ 0.56 +0.02¢ 0.73+£0.01c 0.68 £0.01c

50 1.35+0.22a 1.48+0.06b 1.51+0.06a 1.33+£0.07a 1.40+0.1a 3.26£0.18b 3.80+0.02b 4.10 £ 0.08b

PO,” 100 1.21+£0.10a  2.17+0.34a 1.91+0.36a 1.42+0.16a 1.12+0.01b 437+0.33a 5.62+0.04a 7.33+0.02a
Weizflfeldig\%rage 1.20 1.85 1.69 1.33 1.14 3.78 4.74 5.90

50 1.05+0.35b  1.28+0.12¢  1.13+0.07¢c 1.83 +0.41c 2.10+0.23b 1.48 £ 0.29¢ 1.75+0.12¢ 1.75 +0.42¢

100 338+0.12a 299+0.18a 2.80+0.12a 3.11+0.18b 2.14+0.24b 2.37+0.18b 2.64+0.18b 2.99+0.29b

NH," 500 299+0.29a 2.33+0.12b 2.18+0.07b 436+0.13a 3.50+0.34a 6.03+0.41a 4.04+041a 6.18 + 1.40a
JInES R 2.90 2.35 2.19 3.97 3.18 5.12 3.65 5.35

Weighted average

TE: RPN + brifi2e, ARVNE FREARRZRIR AR BT A Yraro 2Bl 22 55 8.2 (P<0.05 ).
Notes: the date in the table are average + standard deviation, different lowercase letters mean significantly difference between
adsorption capacity of nitrogen and phosphorus by biochar at different initial concentration ( P < 0.05) .
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