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Degradation of soil atrazine by magnetic biochar coupled with functional bacteria pellets

WEI Shuqi, LI Ziwei, WU Zhihuan, BI Fuxuan, WANG Siqi, MENG Qingjuan”

(School of Resources and Environment, Northeast Agricultural University, Harbin 150010, China)

Abstract: In this study, magnetic biochar and DNS32 were embedded and immobilized with sodium alginate to form magnetic biological
pellets(tDMBC—P), which were used to remediate atrazine—contaminated soil. Furthermore, their ability to remove atrazine and the mechanism
by which they alleviated atrazine stress on soybean seedlings were explored. The results showed that DMBC~-P had the strongest atrazine
removal ability when the sodium alginate and calcium chloride content was 2%. At a DMBC~P dosage of 2%, temperature of 30 °C, and pH
of 7.3, the atrazine removal efficiency reached 99.99%. DMBC-P also exhibited excellent atrazine removal performance under the
conditions of pH 3.3-7.3, temperatures of 10-50 °C, and atrazine concentrations of 30—140 mg L', and it could be effectively recycled. Pot
experiment results showed that the physiological indexes of soybean seedlings after DMBC—P remediation were significantly higher than
those under CK treatment, and the contents of chlorophyll a, chlorophyll b, carotenoid, and total chlorophyll were increased by 79.14%,
45.48%, 67.87%, and 110.87%, respectively. The results show that DMBC~P applied to contaminated soil can efficiently remove atrazine
and effectively recover materials. It is a suitable contaminated soil remediation material with great research potential.

Keywords: atrazine; DNS32 degrading bacteria; magnetic biochar; immobilization technology; soil remediation
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SRR I AT ATZ A N R WA T 25 AR SR A
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K [ S 562 T IAE 52 ATZ V5 Y2 1 3 o 7 28 H A —
PRI o 17 DNS32 TR PR IIr s i 15 352 380 ToHLER
K73 1.6 g- L' KbHPO, 0.4 g+ 17 KH,PO, 0.2 g- 1™
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1.2 B RS BRIk &
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min” P FE RS R TR 15 9% 48 ho FETRARAE K 2 X
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0.9~ 1.0 B FRIC IR AR AR5 K T B T v il
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TRANR, B AR IR 2R, LIARAS 05 & i
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BEE XTI (CK) (SA Tk (Pellet) 2 (DNS32) |
MBC R A W% 57 3% ATZ [ i (MBC—P) Al DMBC—
Po M, A ERL 3K, 404 1.2 mL
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Figure 1 SEM images of DMBC—P surface(a,b) and internal

structures(c,d)
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AR MBC X ATZ 1) 2 bR HEE AR F1E 36.95% , H
FEIE T A B AFLBREE X ATZ 470 M, i 284
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S BCILXE ATZ 19 W B AR Dk 55, 2 B R AL E
28.63%., DMBC—P J& 44 W% fi#% 1 DNS32 5 MBC #H 4%
A, i 3t SA K H A R e A S B ATZ AT R
MGER AT LB 1,789 h & , DMBC-P XF ATZ iy 255K
KENT 97.19% , REWE = AL L BR/K A& H 100 mg - LAY
ATZ. X JEF MBCRIIA LI SA f R EDS
1437 DNS32 %052 #1055 H ATZ B9 638, 1 H MBC & A]
DL PR 2 i RE IR B (i /USE) , dE 2
PEGAE W 0 L K TN, i DMBC—P 0B /K A s
F) ATZ W 56 20 ik rr , 75 ) P I 7% 127 DNS32 X 1
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Figure 3 Removal effects of different systems on atrazine
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B 25 B R A e 0 )38 21 60.49% F111.10% 5 7 i v
2 (pH 4 6.3.7.3) , fief KB & 0] L 43 il 35 2
95.00% Fi120.53% ; 1fii £GP 4544 T (pH 4 8.3.9.3),
DNS32 Fll MBC-P X} ATZ A4 25 B % fic i35 1 LA 3k %)
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DNS32 fI MBC-P Bk ATZ (URE 1. #F5E I DNS32
o ik DA — A P D P B R, T N 2% A
TS M, S BCRBR R REL. ML T, DMBC-P £
R i P BB 2 X ATZ 24 HAT B AR 5B
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Ui S A R B AR S7 L T 8 T g By Y 25 R BE
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soil under different treatments(b)
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