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Determination of N-Methylpyrrolidone Based on Designed Dynamic Gas
Generation Device

ZHANG Tao
(Longyan Institute of Quality Inspection for Products, Longyan 364000, Fujian China)

Abstract: In the mass production of lithium-ion batteries, it is difficult to stabilize the concentration of N-
methylpyrrolidone (NMP) in stationary pollution source exhaust due to significant fluctuations in operating conditions,
making the on-site sampling and verification operations complicated. Based on the characteristics of high moisture
content of exhaust gas from lithium-ion battery production and NMP recovery process, a dynamic NMP gas generation
device was designed to produce NMP standard gas with stable concentration and moisture content. A solid-phase
adsorption tube sampling-thermal desorption-gas chromatography method was established to determine NMP
concentration. After optimization, when the sampling volume of stationary pollution source exhaust was set to 300 mL,
the method detection limit of NMP reached 0.004 mg/m’, and the minimum quantitative detection limin was 0.016 mg/m”,
meeting the requirements of sensitivity and detection limit.
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Table 1 Temperature program of chromatographic column
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Table 2 Retention times of each target compounds in mixed standard solution
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Table 4 Method detection limit and minimum quantitative

detection limit

=L KR 5 {4/ (mg/m*)
TIEKE R SRR AR EHER 0.004
[ 5 V5 YL PR HER 0.004
ToH LU 25 S, 0.008
METR  hSREEELEEHER 0.016
[ 5 V5 YL PR HER 0.016
TR LW 15 25 S, 0.032
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Table S5 Measurement results of actual samples (7=5)

= Wi 5 Wi 2% 5/ (mg/m’)
1 SRR H A A R VR HE R 1.44~12.83
2 S A P R RN S R 0.11~0.76
A R A P AR R S R 0.04~0.23
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