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Developing AMESim Model to Find out Process Condition of
High Purity Solvent Recovery System

Dae Hyun Kim, Kang Woo Joo and Kwang Sun Kim'

"Department of Mechatronics Engineering, Korea University of Technology and Education, Korea

ABSTRACT

As NMP (N-Methyl-2pyrrolidone) is becoming important in many fields, the demand for it is also rising rapidly. With
its chemical property of high boiling point, low vapor pressure and high water solubility, it is easy to recover it after
processing. Therefore, it is increasingly needed to develop a system that effectively recovers NMP solvent. The study
produced a system modeling using AMESim software before developing high purity solvent recovery (HPSR) system to
recover NMP solvent. Then, it verified reliability by comparing the simulation model with the test result.
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Fig. 1. Flow diagram of HSPR system.
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Fig. 2. AMESim model of heat exchanger.

Table 1. Temperature variations after heat exchange
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Table 2. Temperature of NMP gas after cooling process
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Fig. 4. AMESim model of rotary-type rotor system.
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Fig. 5. Whole AMESim model of HSPR system.
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Table 3. Properties of Air & NMP

Properties Air NMP
Dynamic Viscosity (Pa‘s) 1.85508e-5| 0.0017
Molecular Weight (Kg/Kmol) 29.9664 99.1
Specific Heat (J/Kg-K) 1063.60 | 1260.227
Thermal Conductivity (W/m-'K)| 0.0260305 |  163.0
Table 4. Boundary Condition
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Fig. 6. Concentration data of NMP gas(0°C-20°C).
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Fig. 7. Concentration data of NMP gas(0°C-80°C).
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Fig. 8. The Flow rate of recovered NMP in recovery tank.
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Fig. 9. Recovered amount of NMP with various temper-
ature conditions.

Table 5. Experiment data of HSPR system.

5} f;li@ d+ 1 i—%ﬂ%% 5228 (%)
&= (ppm) & = (ppm)

1 1928 2.3 99.9
2 2325 35 99.8
3 431 2.9 99.3
4 465 2.8 99.4
5 600 23 99.6
6 607 3.8 99.4
7 212 3.0 98.6
8 213 4.1 98.1
9 236 2.8 98.8
10 290 1.5 99.6

il

Attt 3] #A A3E AHRH 2529 517
A7} F7% NMP 3|53e S7heke 23 Bt

Table 5= 2 A 7433k HSPR system®] A| =¥ ¢
T AR SFoM 9] Tt BES Vel 2
o]tk AlZ=E 9]Fto A e] NMPEZ=7t #A 212 ppm
B FHofl 2325 ppme] M HolA FYHEAS uf F
7] 98.1%%} F 3L 99.9%4] 3FES 7SI ol &
vlErO 2 Fig. 99] AlE# 0] Az} Table 59 28
AFE v EH 1% Hele] Qa5 Holw siugh
74 B4l 2FAe s

5.4 B

B Ao e 34 84124 NMPE 3831 A
S5 3134 2 AL o7 w5 WA
EA 34 Al2=¥lS AMESim 2 AHg-3e
SFATh g AlEHolA AaE A Ase} v

24 A 2= HAFeT) ol ATE
7NeFE AMESim 23S 2R 84 3|58 9]
2} e, t&* S Nkdste] FEGIoH B
]0]/4 7«1_4-7} /\164 73_7,]-%
L2 AT A A
tleksl &A= e = 3t
4 3l ]S N

:|:‘

(A o}r[

5t
S,
|

o AR WF

Journal of KSDT Vol. 14, No. 4, 2015



)

A

ZBAAA =GR k] A ol HE &
oJ
-

o
h
B 73 A) A A=A (A005800039) U T

&
d

o’
2

mk
rot

ik}

1. A. Guefri, M. Kaneko, M. Peticlerc, M. Mori, K.
Zaghib, “LiFePO, water-soluble binder electrode for
Li-ion batteries”, Journal of Power Source 163, pp.
1047-1052, (2007).

2. Laura Wood, “Global and Chinese N-Methyl-2-Pyr-
rolidone (NMP) market research report 2014-2019”,
2014 Oct 03, http://www.businesswire.com/, (2014).

WAt 22 o] 7] 83 A] A14d A4E, 2015

3. Jongtae Jung, Jachyun Roh, Jungho Cho, “A study
for carbon dioxide removal process using N-Methyl-
2-pyrrolidone solvent in DME production process”,
Clean Technology, 18(4), pp.347-354, (2012).

4. Peter E. Dahlgren, “Solvent recycling for reuse in
semiconductor manufacturing”, IEEE/UCS/SEMI Inter-
national Symposium on Semiconductor Manufactur-
ing, pp.205-209, (1995).

5. AMESim User Guide, Imagine, (2014).

Haed: 20159 99 8Y, AIAFI: 2015 99 219,
22HIAKD: 2015 109 209 AR Y 2015 109 309



