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Abstract: The availability of NMP, a solvent used in the manufacturing process of cathode material for
lithium ion battery, depends on importation, and the price remains high because of the monopoly of BASF
and ISP. For these reasons, most Lithium ion battery manufacturers reuse NMP after recovering it from the
exhaust air in the drying process. In Korea, absorption method is mainly used for recovering NMP from the
absorption tower using the hydrophilicity of NMP. However, this system has a few disadvantages, such as
low purity (80%) of the recovered NMP and 100% emission due to high water content of the treated gas.
In this study, we develop a hybrid NMP recovery system by combining cooling condensation method with
concentration method, by which it is possible to obtain an NMP recovery rate of 99.6%, and a high purity
(96.1%) of the recovered NMP.
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Fig. 1 Flow diagram for the hybrid NMP recovery
system

Fig. 2 3D Modeling of 9,000 NCMH hybrid NMP
recovery system for the evaluation
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Table 1 NMP Properties

0

Molecular Formula \N%
Molecular Weight 99.1
Boiling Point 202°C
Melting Point -24C

0.345mmHg (at 257C)
10g/10m! (at 25°C)
0.99% (V)
3.9% (V)

Vapor Pressure
Solubility to Water
Lower explosive limit

Upper explosive limit
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Table 2 Antoine equation parameter of NMP

A B C
7.54826 1979.68 222.2

NMP saturation ¢oncentration
of the antoine eqution (ppm)

0 20 40
Temperature (°C)

60

Fig. 3 NMP saturated concentration curve with

temperature
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Fig. 4 Schematic diagram of automatic controller
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Table 3 Virgin NMP information

Product name N-Methyl-2-pyrrolidinone
CAS NO. 872-50-4
Maker SAMCHUN chemical
Purity = 99.5%

Table 4 Sampling Condition

Tanax TA
SIBATA MP->30

Sorbent tube

Sampler name

Sampling flow rate 50 ml/min
Sampling time 4 min
Total sample amount 200 ml

Table 5 Equipment informations of GC-MS and TD

Model 6890GC/5973N
GC-MS
Maker Agilent
Model Turbo matrix
TD
Maker Perkin Elmer
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Table 6 Karl Fischer moisture analyzer conditions

Model MKC-850
Maker KEM

Colometric titation
10ug~100mg H>O
0.1ug H.O
0.08~0.15¢g

Measurement method

Measuring range

Display resolution

Injection amount

v=0.0645x+1.2245
2=0.9973

150 /./

100 J/

50 ‘,

0 . . . . .
0 1.000 2,000 3.000 4,000 5.000 6,000
‘Weight (ng)
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C Area (x10,000)
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G

Fig. 5 Calibration curve of NMP for low con-
centration
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Fig. 6 Calibration curve of NMP for high con-
centration
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Table 7 Analysis results of system recovery rate
and adsorption efficiency

Concentration (ppm) liZing;y Adsorption
SYSinter | Adinier | Adgyiier NMP Efficiency
1,928 95.3 2.3 99.9 % 97.6 %

600 128.8 2.3 99.6 % 98.2 %
607 154.5 3.8 994 % 97.5 %
712 97.1 3.0 99.6 % 96.9 %

Table 8 Result of moisture analysis

Recovery purity (%)
95.2
95.8
96.5
96.1
97.1
95.3
95.7
96.2
96.8
97.0

Original purity(%)

99.9

Con. A doutlet

Con. Sys 100

Nree (%) = (1— ) < (4)

inlet

Con. Ad,,10 )% 100

(1= Con. Ad;,;.,

ﬁAd(%):
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Fig. 9 Result of GC-MS analysis for recovered
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(a) Virgin NMP (b) Recovered NMP

Fig. 10 Comparison between Virgin NMP and
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