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Abstract: The widespread use of thiamethoxam poses a direct or potential safety hazard to the ecological environment
and human health. In order to achieve the rapid degradation of residual thiamethoxam, on the basis of arginine modified bio-
char (Arg@ BC) , the optimal preparation scheme of carbon-based microbial agent Arg@ BC/TMX-6 prepared by Arg@ BC
and Enterobacter cloacae TMX-6 was determined by single factor and orthogonal experiments, and the degradation ability of

different formulations of TMX-6 to thiamethoxam was

%5 H #A . 2023-12-05 compared. The results showed that the arginine content in
HETH . BHR A RFEIL 4T H (32302406 ,42007133 ,31772197) , Arg@ BC was positively correlated with the fixed amount of
IR LB A ERUH RS [ €X(22)3074] TMX-6 in Arg@ BC/TMX-6. Arginine modification could
BB WIEEE (1988-) %, INT IR A Wi, BiEmih 5 bt 22 improve the capture performance of biochar to negatively
R it 7= 75 GBS WF ST, (E-mail ) yaoycao@ jaas. charged bacteria. The optimal conditions for the prepara-
ac.cn tion of Arg@ BC/TMX-6 were as follows: the mass con-

BIAEE K TN, (E-mail) leigang. zh @ 163. com; 4[] F1, ( E-mail )

yuxy@ jaas.ac.cn

centration of Arg@ BC was 50 g/L, the weight ratio of ar-

ginine to biochar was 5.0 : 10.0, and the immobilization



1750 H K&k 2% W]

2024 4 5 40 & 9 1

time was 12 h. The degradation rate (50.69% ) of thiamethoxam by Arg@ BC/TMX-6 was higher than the sum of the deg-
radation rates of Arg@ BC and TMX-6, that is, arginine-modified biochar re-immobilized TMX-6 was beneficial to improve

the degradation ability of TMX-6 to thiamethoxam. The results of this study provide a theoretical basis for the further use of

carbon-based materials to immobilize degrading microorganisms for the remediation of pesticide-contaminated soil.
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Table 1 Orthogonal test factors and levels for the preparation of

carbon-based microbial agents

KT Arg@BC FiiE  Arg 5§ BC Bedl A
W (g/L) pigiidaa (h)
1 10 2.5:10.0 8
2 50 5.0:10.0 12
3 100 7.5:10.0 16

Arg: A5 EIR ; BC: AE WIS ; Arg@ BC AE BRI A W Bk

®2 ExRBmigit

Table 2 Orthogonal experimental design

prpp As@BCBURREL  Arg 5 BC ] 52 1 ]

(gL) il (h)
! 10 2.5:10.0 g
? 10 5.0:10.0 16
’ 10 7.5:10.0 12
* 50 2.5:10.0 16
: 30 5.0:10.0 12
6 50 7.5:10.0 8
7 100 2.5:10.0 12
8 100 5.0 :10.0 g
9 100 7.5 :10.0 16

Arg: TR BC LB ; Arg@ BC T RURECPEE D%

B SR v g UV B HPLC-MS/MS K o5 vk
IR HS mL RSB FR R 50 mL B0, A
5 mL ZAEJE PR 10 min, FAIA 1.0 g NaCl $&3% 1
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Fig.1 Changes of arginine content in arginine modified biochar
(Arg @ BC) under different weight ratios of arginine
(Arg) to biochar (BC)
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Fig.2 Effects of different weight ratios of arginine to biochar
on the fixed amount of TMX-6 in Arg@BC/TMX-6
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Fig.3 Effects of mass concentration of arginine modified bio-

char on the fixed amount of TMX-6 in Arg@BC/TMX-6
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AR | AR ALE A W T A b AR I o 3=, e
Wy TR AR [ 22 DA AR O R R S s ek b, IRt
AT AN [ A TR BRI 12
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Fig.4 Effects of immobilization time on the immobilization a-

mount of TMX-6 in Arg@BC/TMX-6
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2.2 Arg@BC/TMX-6 #I &R IERIRIGER
Arg@ BC/TMX-6 Jic 5 1 71 il £ 1F 22 1l 56 45

e 3 fiom, WNEFATLIE K& Rk A4 9 ik
HITEWRIE 10 o/ L MER 54 Y Bk 5 1175 -
10. 0 [EE Bf[E] 12 h 19 3 S4B 45 1) Arg@ BC/
TMX-6 H1 TMX-6 Hf i [& & i fx &, ik 5.88x 10"
CFU/g, #5463 AMHZE 3 7K T ) TMX-6 HA [E
FE S IE (3% 4) v, 3 AR X TMX-6 B4 &
JE et 5 DA e BIEAR U A < A 2 R ek P 26 ) JoT ok o

%3 Arg@BC/TMX-6 REHFHEWETRIBLER

Table 3 Orthogonal test results of preparation of Arg@ BC/TMX-6

SRR R RS 2R 5 AR W e o A L, RIDRS
GRCYE A W) 5k Jo i VR X Arg@ BC/TMX-6
TMX-6 FAA [ 5 1 52 M K, X Ul W, A 2 R i vk
A= Wy I ¢ 2% TR W2 AR 0 P L R 2650 7 A [ 7 A A
EHE D EMEMER . M TMX-6 B [ 52 £ B % 1k
HR A IE AT 25 5, T A P8 £k J7 8 Mok IR el
AW A T W 10 g/L Arg © BC H R I15.0 ¢
10. 0 [EERFE] 12 h,

Eey i 5 LAl i o [ LR fit %

g Are@ l?(;/ J'EE)E(M; A% %tﬁc (EhE)J 1] Tl\(/liilg 1?2;1[%]/15)& % R pH %Eﬁi&;ﬁﬁ?
1 10 2.5:10.0 8 3.85£0.21d 7.2120.04f 20.55+3.17d
2 10 5.0:10.0 16 5.34x0.10b 7.38+0.07¢ 27.54%1.10c
3 10 7.5:10.0 12 5.88+0.20a 7.4420.06e 36.25+0.88b
4 50 2.5:10.0 16 2.91x0.21f 8.08+0.07d 32.37+4.70bc
5 50 5.0:10.0 12 4.9620.17c 8.53+0.01c 50.69+0.65a
6 50 7.5:10.0 8 3.41£0.14e 8.6220.04bc 27.41+4.27¢
7 100 2.5:10.0 12 2.49+0.16g 8.63+0.01bc 19.11£0.08d
8 100 5.0:10.0 8 2.39x0.11g 8.82+0.06a 17.48+0.86d
9 100 7.5:10.0 16 2.96+0.08f 8.7320.04ab 29.72+1.43¢

Arg HZ ; BC AR W B¢ ; Arg@ BC K R BB A W) BB

F4 EXRBHAREKET Arg@BC/TMX-6 ik EE 7 H TMX-6
BAEEENTEHE
Table 4 The average value of immobilization amount of TMX-6 in

Arg@BC/TMX-6

Koy Aw@BC Irigieridis Arg ':? BC EibEiny 1]
(&/L) HEll (h)
1 5.02 3.08 3.22
2 3.76 4.23 4.44
3 2.61 4.09 3.74
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Table 5 Range analysis results of degradation rate of thiamethox-
am by Arg@ BC/TMX-6 in orthogonal test

Ko Aw@BC J R Arg 5 BC EpEin ]
(g/L) HHEI (h)
1 28.11 24.01 21.81
2 36.82 31.90 35.35
3 22.10 31.13 29.88
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Fig.5 Distribution of TMX-6 strain on different materials
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