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Bamboo char adsorption efficiency on soil nitrate anions
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Abstract: Biochar with a huge active surface area can absorb anions, such as nitrate, in soils. To test adsorp-
tion efficiency of bamboo char on nitrate anions of soils, two types of soils (natural and cultivated) and two
sizes of bamboo char particles [ 1-2 mm with bamboo char percentages of 0(control,ck), 1%, 3%, and 5% and
<1 mm with percentages of 0 (ck), 1%, 2%, 3%, and 4% ] were used. For comparison of the two particle sizes,
the 3% bamboo char treatment was utilized. A potassium nitrate solution (KNO;) was mixed in the soil and
then leached with ion-free water. After, the NO;~ concentration was determined with ion chromatography. Re-
sults showed no significant increase in absorption capacity efficiency (P >0.05) for soils with more than 3%
bamboo char. For the first two leachings, when soils treated with equivalent amounts of bamboo charcoal (3% )
were compared to ck, the soil with the 1-2 mm size bamboo char had a significantly higher (P << 0.05) ab-
sorption capacity for nitrate anions than the <<1 mm and ck. During the third leaching, significant differences
(P < 0.05) were observed between ck and soils with bamboo char (both <1 mm and 1-2 mm size). Thus,
absorption efficiency of anions was related to both proportion and particle diameter of bamboo charcoal with 3%
bamboo char at 1-2 mm diameter being the most economical rate to reduce soil nitrate leaching.[Ch, 3 fig. 4
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Table 1 Chemical properties of two soils used in this experiment

P+ 5 pH fH AHLF (g-kg™) ER/(g-kg™) M/ (mg-kg!) A/ (mg-kg™)
A%+ 433 18.48 0.303 8 0.8
NI+ 5.40 56.45 1113 37 4.9
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TR AT J5 B A A P I (Chy B L ik Pk B B A D8 T 52 M i 30 45 SR A A M) i AE AL, B LB T A A Y
K=k L, 906 1.5 g ERAN VA W iR 31 150 mL 2848 K o, — UM 3457 b D8 i 1) 45 1~ A0 BE v (B0 ik
W), Bl 100 mL 288K, AR, Z SR 0.5 h A 2 ¥k 100 mL Z5 487K, & ik
AWK EE R 300 mL, |y TR A0 B IR AR B [A] Kbkt VRO 8 2 100 mL, FH 0.45 wm U8 54l
U, PR B I DR P SRR AR B BT R . FESR 1 U UE 10 d JEHEATAS 2 Rtk vk, MalRE 0.5
h JimA 100 mL &8k, 331 3 ¥k 300 mL Z848 7K, 7E55 2 itk vk 30 d JEHEFT4E 3 YRtk vk .
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Table 2 Design of adsorption experiment using the natural soil

b B TWAAT I G 53 /% IR i /g i 5elg 1% B AR fmm
1 0 1 500 0 <1
2 1 1485 15 <1
3 2 1470 30 <1
4 3 1455 45 <1
5 4 1 440 60 <1
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Table 3 Design of adsorption experiment using cultivated soil

b7 AT B 53 Hel %o N BEE + Bt /g Trelg Fr%¢ A% /mm
1 0 1500 0 1~2
2 1 1 485 15 1~2
3 3 1 455 45 1~2
4 5 1 425 75 1~2
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Table 4  Design of adsorption experiment using two sizes of bamboo char particle

4k 3 I 5 53 Hel %o IR T %élg 12 H A% /mm
1 0 1500 0 T
2 3 1455 45 1~2
3 3 1 455 45 <1
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Figure 1  Nitrate concentration in leachate after

three respective leaching by using natural

soil with different ratios of bamboo char
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