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Table1 Physico-chemical properties of corncob biochar

FERTRY (m?-g™) BALEBY (em® g7 FLPH EAR/am pH IF 58 B 5 B/ % K3 Bl %

410.5 20.1 15.8 9.7 68.8 10.6

x2 AREMEIIREUMR

Table 2  Soil characteristics of vegetative filter strips

pH HHUF/ (g-kg™ BAE Y (mg-kg™) W/ (mg-kg™") LHEfE IGESETAES CEC/ Cemol-kg™")

73 17.1 30.1 113 A K AAEH 26.37

AR 2B o 1L AR AR R B IR A B AR PRI 94% £ TR 2 R S, B R A A TE 2 R B
A PR A T A= 1 97% B R5 R B R 254 o SEES R 50 mg £ B i AR Ry A A, 0 i) T 1) ol A B2
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Fig. 1  Adsorption isotherms of acetochlor onto Fig. 2 Adsorption isotherms of atrazine onto
biochar added soil biochar amended soil
#*3 CERFMAHRDRERANEYR TIEPNERRMEER
Table 3  Fitting results of isotherm models for adsorption data of acetochlor and atrazine
. Freundlich Langmuir
R B ENGIEGsEES) .
K; n R K Ou/ Cugeg™) R
CK 34411 0.724 2 0.936 2 0.174 4 13.28 0.988 5
0.1% "EWw 3.804 0 0.7358 0.9392 0.6110 5.15 0.9659
LW 0.3% W% 8.784 2 0.750 4 0.908 8 0.092 3 416.67 0.9374
0.5% W%k 7.1252 0.624 4 0.941 3 0.184 2 357.14 0.986 2
1.0% =% 8.8675 0.6156 09151 0.059 6 769.23 0.8732
CK 6.1532 1.1703 0.925 1 0.160 0 70.92 0.980 6
B o 0.1% W% 11.767 9 1.433 1 0.974 3 0.1437 102.05 0.964 7
T 0.3% HEWw 26.8349 1.170 8 0.976 8 0.094 1 333.33 0.9722
0.5% £k 41.2952 1.1534 0.909 2 0.506 5 256.42 0.999 1
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VLT, B LR R R R B E B AN W R R, AR AR - T SRR AR £ AT B Ry
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Table4 Changes in adsorption free energy of acetochlor and atrazine onto soil

FRBLF) NG GEE ) Ky Koc ~AG/(kJ-mol™)
CK 3.441 1 201.2339 13.1359
0.1% "4=¥mw 3.804 0 222.456 1 13.384 2
N 0.3% =Wk 8.7842 513.6959 15.456 7
0.5% "R 7.1252 416.678 4 14.938 3
1.0% W 8.867 5 518.567 3 15.480 0
CK 6.1532 359836 8.877 3
. 0.1% ¥R 11.7679 68.818 1 10.307 9

TR iTRES

0.3% EHIw 26.8349 156.929 2 12.3159
0.5% R 412952 241.492 4 13.3659
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Fig. 3 Sorption kinetic of acetochlor on the Fig. 4  Sorption kinetic of atrazine on the

soil amended with biochar soil amended with biochar
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Table 5 Kinetic parameters of the pseudo-first-order model for acetochlor and atrazine adsorption onto soil

— RIS
BB ENGL S
g/ Cpg-g™™) ki R’
CK 34.20 0.039 0.536 6
0.1% 4w 50.40 0.038 0.753 9
LE % 0.3% W 105.22 0.074 0.894 0
0.5% =W w 245.47 0.056 0.816 8
1.0% "W R 1247.38 0.111 0.889 0
CK 441 0.027 0.460 2
RN, 0.1% EWw 6.38 0.029 0.5950
0.3% A=Ww 18.12 0.052 0.772 1
0.5% *EWH 199.53 0.056 0.816 8

#6 TREMKRAFMELIRN ZERFMFAHHLRR MBI A R NFSH

Table 6 Kinetic parameters of the pseudo-second model for acetochlor and atrazine adsorption onto the soil

=R SH

3w ENEpGEE L
g/ Cpg-g™ vol Cpge (g-h) ™D q.’ ky R?
CK 94.34 86.96 8 899.96 0.009 8 0.996 1
0.1% ¥R 120.48 178.57 14 515.90 0.0123 0.9957
VN7 0.3% "R 185.19 107.53 3429355 0.003 1 0.993 0
0.5% =W mw 232.56 333.33 54 083.29 0.006 2 0.998 5
1.0% A=Wk 370.37 769.23 137 174.21 0.005 6 0.998 1
CK 31.75 53.48 1007.81 0.0530 0.998 9
- 0.1% ¥R 38.61 92.59 1490.76 0.062 1 0.999 3
[CESETALS
0.3% H=Wymw 63.29 128.21 4.005.77 0.0320 0.999 4
0.5% R 98.04 303.03 9611.69 0.0315 0.999 4
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MR RS it AN VAR P 48 W Y 8 PR R i e 2 T R R o XS I R R AR R, R R D A TR B R A
W, CHENESPURFREERS 5 I R R M AL A S, EL RS TR B 2 S UK, TR SR ) T
JIHIAE TR RES AR AR 3 M 0 1R W B A R R SRS o 5 2 B BT R AR AE W B I RE I A0 3, sk
R MO AN L 2, A S S AN R RS &, TR — B AT RIR P 28 3 B Buk &
FERURL N 03 B R, FIURE A 897 HICIE R 38 1) A W PR T M PR A e F) 3R T — 20 37 B B IR B A ) Y
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WA RBROR B 22 (A A , JRIZ T RO TR, TR I I R R AT, R B A A G R R T R
ZES AN B AR, X T BT BB S A A B R AR . Py T R ) i AR LA A W R R 4 B
AR RS i A IX 3 AN RE,  RE T 1 3 48038 A 1 AR 6T 2 5 g AR o] 5 4 3 ) I B
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Adsorption performance of corn cob biochar for acetochlor and atrazine
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Abstract In order to alleviate the pesticides pollution in riparian soil, and further prevent and control agricultural

non-point source pollution, this study mainly focused on the adsorption behavior and mechanism of acetochlor and

atrazine in riparian soil on a type of biochar derived from corn cob. Results show that the adsorption capacity of

the riparian soil was remarkably enhanced by biochar addition. The adsorption thermodynamic process fitted well

into both Freundlich and Langmuir models. In comparison with the control riparian soil, the maximum adsorption

capacity of acetochlor on the biochar-amended soil increased from 13.28 to 769.23 pg-g™! at 1.0% weight biochar

addition, and 0.3% weight biochar addition could cause the maximum adsorption capacity of atrazine to increase from

70.92 10 333.33 pg-g!. The fitting results of the adsorption kinetics of acetochlor and atrazine onto hiochar-amended

soil by the pseudo-second order kinetic model was better than the pseudo-first order kinetic one. Both the adsorption

capacity and rate are proportional to the addition amount of biochar in the soil. Corncob biochar can be used as a

remediation agent for riparian soil so as to reduce the migration of acetochlor and atrazine.

Keywords biochar; acetochlor; atrazine; riparian zone; adsorption
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