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Fig.1 SEM micrographs of microporous PAN of AM-series samples
(a) ~ (¢) are microporous PAN of AM-10, AM-15 and AM-20, respectively, (d) is the enlargement of (¢) .
The rulers of a,b,c,d are 50 prm, 100 pm, 100 pm and 5 pm, respectively.

Fig.2 SEM micrographs of microporous PAN of BM-series samplies
(a) ~ (¢) are microporous PAN of BM-10, BM-15, BM-20, respectively. The rulers are all 50 pm.
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Fig.3 Jon conductivity-temperature dependence of microporous PAN

of A-series samples

(a) ~ (e} are microporous PAN electrolytes of A-10, A-15 and A-20,

respectively. :
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Table 1 Comparison of porosity of microporous PAN

Concentration of PAN salution {w1% )} 10 15 20

Porosity of microporous PAN
of AM-series samples{ % )
Parosity of microporous PAN
of BM-series samples( % )

76.9 79.6 82.2

71.6 61.5 349
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Table 2 [on conductivity at room temperature (25°C ) and apparent activation energy of microporous PAN electrolytes of A-senies samples

Types of microporous PAN AM-10 AM-15 AM-2{)
Concentration of Li-salt{ mol/L) 0.5 1.0 1.5 0.5 1.0 1.5 0.5 1.0 1.5
Ion conductivity (mS/cm) 4.90 4.71 4.38 2.19 4.49 3.88 2.78 4.20 2.43
Apparent activation energy { kJ/mol) 4.19 7.04 7.26 5.18 6.32 7.95 6.31 7.32 12.4
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lytes of B-10,B-15 and B-20,

Table 3 Influence of relative pore size and relative porosity on room
temperature conductivity

A-10/ A-15/ A-20¢
Sample 1 mol/. 1 mol/L 1 mol/L

Relative pore size 1 0.23 0.16
Relative porosity 1 1.03 1.07

Relative RT conductivity 1 0.95 0.89
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Table 4 . Ion conductivity at room temperare{25°C) and apparent activation energy of microporous PAN electrulytes of B-series samples

Types of microporous PAN BM-10 BM-15 BM-20
Concentration of Li-salt(mol/L) 0.5 1.0 1.5 0.5 1.0 1.5 0.5 1.0 1.5

Ton conductivity { mS/¢m) 0.63 1.85 2.29 1.93 1.11 0.705  0.663  0.289  0.175

Apparent activation energy (kJ/mol) 2.54 6.13 3.71 6.55 5.90 3.43 6.09 7.68 7.79
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Table § The influence of DEC ¢ ion in liquid electrolyle on ion conductivity of microporous PAN electrolytes of B-series samples
Types of microporous PAN BM-15 BM-20
Canceniration of Li-salt{mal/L) 0.5 1.0 1.5 0.5 1.0 1.5
fon conductivity{ mS/em) ,25°C ,PC.EC:DEC=1:1:1 1.934 1.107 0.705 {.663 0.289 0.175
{on conductivity{mS/em) ,25°C ,PC:EC:DEC=1:1:2 1.332 1.033 0.421 0.120 0.092 0.041
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INVESTIGATION ON STRUCTURE AND CONDUCTIVITY OF
MICROPOROUS PAN ELECTROLYTE

YU Mingxin, SHI Qiao, ZHOU Xiao
( Department of Chemical Engineering , School of Malerials Science and Engineering, Tsinghua University , Beijing  100084)
YAN Yushun, WAN Chunrong
(Institute of Nuclear Energy Techology , Teinghua University, Beijing  102201)

Abstract In order to prepare microporous polymer electrolyte used in lithium ion batteries ,two types { A-series and
B-series) of microporous PAN membranes with high porosity were prepared in vapour atmosphere or coagulating bath
from PAN-DMF solutions , respectively . SEM observed the sections of those membranes . It was found that there was a
kind of honeycomb structure in the A-series microporous membrane, the size of the pores was in the order of pm, and
their porosity was about 80% . While in the B-series microporous membrane therc was an asymmetric structure
composed of three layers. The highest ion conductivity of microporous PAN electrolyte of A-series was about 4 x 10°?
S/cm at room temperature . While the ion conductivity of microporous PAN electrolyte of B-series was relatively low.
The effect of influence factors of the microporous membrane on the jon conductivity of microporous PAN electrolyte
changes in an order:membrane structure > porosity > pore size.

Key words PAN, Polyacrylonitrile, Microporous membrane, Polymer electrolytes, Lithium ion batteries



