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Abstract: N-methyl-2-pyrrolidone (NMP) was selected as the sole carbon and nitrogen source, and a strain NCSL-HH10 that could
efficiently degrade NMP was isolated from the cleaning wastewater of lithium-ion battery cathode slurry mixer. 16S rDNA
sequencing and phylogenetic affiliation analysis showed that this strain belonged to Burkholderia contaminans. The results showed
that 100% NMP removal and 94.3% TOC removal could be obtained in 1500mg/L NMP wastewater within 48h using this strain.
Such a high mineralization degree indicated that the strain possessed a relatively complete NMP degradation pathway. In addition,
the strain could completely degrade NMP with a concentration as high as 15000mg/L, which displayed the highest NMP degradation
concentration with a high mineralization degree (63.2%) compared to the publicly available literatures. Finally, 10000mg/L. NMP
wastewater was treated by Burkholderia contaminans NCSL-HH10 and activated sludge under open environment, respectively. It
was found that 95.7% NMP and 76.5% TOC were removed within 60h by NCSL-HH10, which was significantly higher than
activated sludge (only 39.0% NMP and 30.2% TOC were removed within 84h).

Key words: N-methyl-2-pyrrolidone (NMP); lithium-ion battery; waste water; biodegradation; activated sludge; bioaugmentation
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Fig. 7 Intermediate metabolites and NMP metabolism pathway of strain NCSL-HH10
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Fig.8 The removal performance of synthetic NMP wastewater
(10000mg/L) by activated sludge and NCSL-HH10under open

environment
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Table 1 Characteristics of different NMP degrading strains
NMP i 13 bk RS2 NMP #¥(mg/L) NMP [ (%)  TOC #J¥(mg/L)  TOC LR (%)  ZH MK
Pseudomonas sp. SMIC-3 (673 9913 90 - - [27]
Bacillus cereus APS1 (673 10000 100 - - [11]
Methylobacterium organophilum (0)3 297.4 100 ) ) [25]
Sphingomonas melonis (0)3 297.4 100 ) ) [25]
Paracoccus sp. NMD—4 0> 500 95+£5 - - [24]
Burkholderia contaminans NCSL-HH10 0, 1300 100 1024 943 VNI
15000 100 11025 63.2
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HA3E) T — Pk NMP FR# B,25 16S rDNA LRI
R R E WK E, % ® NCSL-HHIO & ¥ N
Burkholderia contaminans.

3.2 B. contaminans NCSL-HH10 7E pH {E 4 4.0~
8.0, 1% 4 25 F1 30°CHy HA KU () NMP. TOC 2=
B e 4 F 30°C . pH = 7.0 I, % A
1500mg/L NMP J& /K i) NMP &A@ 4 100%, TOC
LBREN 94.3%.

3.3 ZEX NMP ik 15000me/L (1) K HA 5t
HV5 G LR 68 11,25°C . pH = 7.0 INHZ X NMP
)25 B % 3 100%, %6 TOC 112548 4 63.2%, 49 3
FR R 3 Fz v 1) NP A5 25 B A A 3

3.4 gk NMP AR 4211 5 NCSL-HH10 & 48
NMP F&fiEA 5-Fe5E-1-HIE-2- L i b i, 5-Fo 5t
—1- FHIE-2-NEE g B i A S A o N-HIJE T bl bl
o N-FIE T Rt P B I 2 5 =R IRIGEF.
3.5 HiGthEyE e AL A% 10000mg/L ) NMP &
IKZ W AE 60h N A L BR 95.7% ] NMP,76.5%[F]
TOC,84h i} NMP J TOC Z:BRECR /L stk
Ve 141.3%- 128.3%, FiiTiZ B v /E K NMP JR/KAEAL
Wb BRI
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