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Effects of corn biochar and modified carbon on leaching of inorganic nitrogen and phosphorus in soil

WANG Jing', FU Wei-zhang'", GE Xiao—hong', ZHENG Shu-lian', BO Lu—ji’

(1.College of Resources and Environment, Shandong Agricultural University, Tai’an 271018, China; 2.Key Laboratory of Agro—Environment
in Huanghuaihai Plain, Ministry of Agriculture and Rural Areas, Shandong Agricultural Resource and Environmental Science Research Insti-
tute, Jinan 250000, China)

Abstract: In this study, biochar and modified biochar were used to investigate the adsorption kinetics of nitrate and phosphorus. A 3 cm—
thick physical barrier of biochar and modified carbon was applied to a depth of 50 ¢cm. The soil column leaching experiment was used to
study the effect of biochar on the leaching of inorganic nitrogen and phosphorus in the soil. The results showed that when the carbonization
temperature was 500 °C and the iron carbon ratio was 0.7, the adsorption capacity of the biochar and modified carbon to nitrogen and phos-
phorus was the strongest. In addition, the kinetics of adsorption isotherm biochars before and after modification were more in line with the
Langmuir adsorption equation and dynamics equation of quasi secondary. Biochar modification before adsorption by nitrate into a modified
maximum of 2.414 mg- ¢!, biochar and modified carbon on phosphorus adsorption quantity biggest were 1.723 mg+ g™ and 16.062 mg- ¢
Compared with the control, biochar and modified carbon leaching loss of nitrate nitrogen were decreased by 11.2% and 31.6%, the leaching
amounts of phosphorus were significantly decreased by 33.1% and 82.9%, respectively, significantly reduced the amount of ammonia nitro-

gen leaching 44.3% and 68.6%. Analysis of soil residual nutrients after leaching test showed that the addition of isolation layer did not sig-
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nificantly affect the contents of NO3—N, NHi—N and PO -P in 0~40 cm soil layer, while the modified carbon could effectively reduce NH;—

N and PO —P migrated to deeper soil layers, indicating that the leaching risk in soil by adding modified biochar can effectively reduce the

inorganic nitrogen and phosphorus in soil.

Keywords: modified biochar; adsorption; nitrogen phosphorus loss; physical isolation
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Figure 2 Typical SEM diagram of crop powder, biochar and modified carbon(x1000 times)
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Figure 4 Kinetic equation of adsorption of phosphorus by biochar
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Table 4 Comparison of adsorption capacity of different modified carbon to nitrogen and phosphorus (mg-g™)

BRI
0 0.28 0.56 0.7 0.84
EESY Oa 0.482+0.046b 1.203+0.083¢ 1.458+0.057d 1.754£0.045e 1.491+0.091d
{7 1.733+0.058a 4.553+0.174b 7.307+0.205¢ 8.280+0.090d 9.407+0.064e 8.683+0.095d

R AR R 3 TR ST MR, AN ) 5 Bl 7R b PR R) 22 5 1235 (P<0.05, LSD J5 ik ) o

Note: Values are the means of three repeats, different small letters mean significant difference amony different treatments (<0.05,LSD).
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Figure 9 Phosphorus content in different treatment solutions
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Table 6 Isothermal equation parameters of adsorption of nitrogen and phosphorus by biochar and modified carbon

Bl T : Langmuiruﬁl}fijtﬁf% : Freundlich W fff 7 :
Qo/mg + ¢! b/L + mg™ R K: n R
1 Wk 1.723 0.094 0.984 0.172 1.395 0.939
o Pt 16.062 0.153 0.938 4.854 3.408 0.762
TS A e Ak 2414 0.101 0.950 0.322 1.816 0.930
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Figure 10 NHi-N content in different treatment solutions
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Figure 11 NO;=N content in different treatment solutions
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Figure 12 Available P content in different soil layers



2818

VRIEIN ity F3755 12

25
O=fn O 4%k bIiEN e
) 2.0 i
n 5
\téo L5F T ;% %i ;%
= 2 g
W 1.0
i
05F
0
10 20 30 40 50
T Z W fem

E13 AELELERNH-NESE
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Figure 14 NO3;-N content in different soil layers
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