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Asolid-state lithium—ion battery based on PEO-PEG-Al, O,

LV Peng—yu',ZHOU Xiao—shuang’, YUAN Ning—yi'*
(1. School of materials science and engineering, Changzhou University, Changzhou 213164, China;
2. School of Mechanical Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract ; The low ion conductivity of the PEO—based electrolyte is mainly due to the higher crystallinity.
Here, through blending and crosslinking, the oxide Al, O, is used to disrupt the regular arrangement of
the PEO crystal phase, and the small molecule polymer PEG is used to obtain more free chain segments,
while enhancing the plasticity of the PEO main chain. The test results at 50 C show that the ionic con-
ductivity of PEO-PEG-AIL, 0, is 2. 19x107*S/cm, which can be stably electroplated and peeled for about
200 h at 0.1 mA/cm*. The assembled LFP battery has an impressive specific capacity ( ~ 131 mAh/g)
at 0.1 C and a stable coulombic efficiency. In addition, it is found through SEM that the improved PEO
-PEG-ALl, O, electrolyte has fewer surface defects and can appropriately slow down the growth rate of lith-
ium dendrites during cycling.
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Fig. 1 Preparation flow chart of PEO-PEG-AL, O, electrolyte

1.2 LFP EHRHIFIF

i P B R 2R B A BC LA LFP. PVDF ;. &
HR =8 121, Tk 7 70 R A — i o At T 2 fik
ZEM IR, PR, 356 T — B0 Jr ), A S0 7E 4 oy
A S wt% B PEO 1E R MR 12 3 Hu AR B
80 wt% 1) LFP ¥y K , T ;R A LR EBAS 5 wit%

1.3 ERMERMESLEHHH

F 7 BB (SEM) =2 Sk WL PEO -
PEG-AL, O, B 3R R 2544, 38 28 F0 %) 2 11 2 30 ok
S VRIT FEL i T340 VT BB A A 1) R () R, LA Rk F Ak
I 235 R A B I8

1.4 BFHEEENIK

14,1 b2 ol

T A AL (LSV) SR 3 5 4y 1] 2%
P A T 14 P A2 1 1 e AR s i R I
PRAYFERCHE R, L A T AR I AN R, X L
PR (AR, DU LSV 18 3 PRl — B 15 7 T s
JEBI6 V ZIA A HAN 0.5 mV/s, MK
VIR B FAE P2 1) CHIG60E U i fk 2%
AR,

1.4.2 B 3R

BT HL T R PRI R R AE (381 25 F At o e
TFALFRE T, foff FH 22 7 BT 2 oF D 3 Pl £ ot
AR PR BELT , 2 T FH B4 R St DA 7 AS 455 B4 S %o
HLH SR S EOR B AR 107" ~ 107 Ha, i I8 WL R 3% &
5 mV, 4> BI7E 25 CH 50 C Tk, s FhS
o AXH.

o=L/(5 xR) (1)
Hodp L R LA A R, R H A B A AR AR B



3 B8P , &5 . —Fh LT PEO-PEG-AL O, [ & 2548 5 T Ha itk 201

P, S SEHIE Y ss LR Z [B]A9A RmIAR, BN 40
PATAT Y TR

Arrhenius &l FH SR 3R 11E 28 21 480 £ b B, it o 1)
B GoRBIR R R AR AR OC R 2 R )
JERTRIAA e B S AL AR R B R, B8 7L
REREZ BB RIEPISF S Arrhenius J7FE

o =Aexp( - E_/RT) (2)

Hr B B iR feEe, A HEERTE L R
AR SRR B, DRERE 1,401,

1.4.3 BEFEBEMIR

BITIE R R 2 FH R A B [ [ 285 14 b e o %o
BEER Y B B IR RE O B S, B TR R AU
Ui BHAE B T AR R by F A SO 33 P 8 1 1 A
ORI R, A EIS BEATE 5 1 H A7 A fk
(CA) M ZBUE TR SE R . MCT F Ry B X R H 3l
WAL HL 2 8 10 mV, EIS fRiEHL T 5 mV, A
WP
I,(AV - I, R,)
AV =1 Ry) (3)

Hod AV AL S 1, R 140 5 R W AR i 4
U R AR AL RS RE LI, Ry A1 R 43 ) R A Ak i A1
WAk S 0 E A AR BE T, LR R 1.4, 1,

1. 4.4 PG R AR Mk i

3 3 FEL B b R AT I 2 L A S 1 R
S IR F e v oA R R R L 3 P O R T
BEH0.1 mA/em®, 28 HIAE 25 CH1 50 °CF A7
B, A A R IIET B A BR A W A 7 1
CT4008 Y H A%

1.4.5 B H b 78

P 52 1 A L i O A 2 s R - r b, 43
TR RIERE JEPEREINR, DR XAR ] 1.4, 1,

T, +

2 AR St

2.1 ERRIMESEEST

K 2(a) M (b) 2034l PEO HiLff Jof 1 78 il R
HIE MRS, 7T LA 1), 4l PEO HAfif JoT B 3% 1]
FEAE R S0 AL A5 BB 33X 2 PR hy A R 25
R F PEO AR B M SRR R A 25, K
M 48 AT 3h o b A 205 AT A L
TEA LG BRSO A K, R p /M 2 i 5
FEE XSRS AR 2 (b) s, B b ) RORE )

e oA SUR el E S N o R K 2 BT A
PRI A T AR bR P AR A A R D) s it A
23 B B H AR B 0 Al T R B, ™ R e L L )
i A5

Bl 2(c)M(d) HektEfE i PEO-PEG-AL 0,2
B LA 5 53 S AE SE R A Je B R THE SR . MR T
LIE 8 A PEG 28K 5 (14 5 -6 4 Fia fife ot v A
IR E RIS, LA LA ey fLIR S5k
B , Sl o 1 2 T 30 8 e W s T F AR I 1) £
F A SRAFEETE

P2 (e) FI(E) 73 AR S0 AoV J 1) i e ke
TEAR AR B E Al R ER B R B 3, MAEIrpra]
DLF 20k OPE S5 AR R TR P iR 80k
VR B TE AR 3R TP AE R 1 2 T S S I | PRIt
FH PEO 19 LFP 1EAR T DAl 35 Fi bl — FL e I 1) 5t
Fe fub

2 (a,b)4li PEO HLf# BT TR AT B R EIE S (c,
d) PEO-PEG-AL, 0, & 4 F i J5 70 55 HL /i LU B R T 40
(e, 0) BT J FIOR B M PR A R A L E A 2 TR A5

Fig. 2 (a, b) Surface morphology of pure PEO electrolyte be-
fore and after charging and discharging; (¢, d) Surface mor-
phology of PEO-PEG-Al, O; composite electrolyte before and

after charging and discharging; (e, f) Surface morphology of

modified and unmodified lithium iron phosphate cathode
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