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Abstract

With the development of the lithium-ion batteries (LIBs), the increasing demand for high-performance
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LIBs encapsulation has insistently motivated the research of soft packaging material. Aluminium
plastic film is of great importance for pouch LIBs packaging, owing to its excellent lightness and the
potential to enhance capacity and energy density of LIBs. However, the properties of aluminum plas-
tic film, such as electrolyte corrosion resistance, cold stamping quality and tearing resistance of heat
sealing, still need to be further improved. To overcome these shortcomings and accelerate the inde-
pendence of the aluminium plastic film in China, solutions originating from raw materials and tech-
niques are urgently requested. In this paper, the structure and performance standards of aluminum
plastic film were reviewed, focusing on the structure development and the basic functions of each
layer. The manufacturing process of aluminum plastic film and its application in LIBs packaging
were also introduced. Based on the aluminum foil surface treatment, stamping depth as well as
heat sealing strength, the current progress of foil passivation and doping, adhesive modification
and process optimization of aluminum plastic film were discussed. Finally, the present status of
aluminum plastic film industry has prospected.
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#L B ¥ Hiti(Lithium-ion batteries, LIBS)Z2 i EHE R HORFR RAUK fE, YERE 1T BIRCRHE A, HALRY
EReEEE . IEARREZE, RENRER. SO RS, ARIHE T REMHREERES
AUAT BB 1] [2] [3]. fEEEMRRTTH, AATKZ 46 B TS s b () Y S a5 M i sl . 1F
FOAA B S BRI RL, T 5T X0 EH 85 - Lt A0 A e R 5 0 LR A o SR b, A g e /R g it )
BB, ST T R REE R A G EER W, HAr, 5T iR eE
FER N, ME AR AT, #9558, 2, b RN T RERRZ TS
THLh, BIANEAE 18650 21700 J5TE 532 SAIS (4] [5]. 4RI, FEE AR T B 7e At B 5 AR
2 A VR T THD PR AR R A, 7 5 2 F i B P (R T SR A PR, 5 S AR SR A S 1 L
STHEEAERE TR, REERER., oM & 05RO 7t 5 5.

FRIBIEE AR TR A MU SRS & BT ) 2 J2 2 A R Rk 1 1) [6] [7], BB REME, &nf
JRTRAE e 22 A R LB 5 0, A A T R P AR R S, AR MBS B R /N2 2.0 g/m)
[8], KM@ IsAR T Fth fr 41 376 2 2, o 00 Fa A0 PRV 265 ) 25 2 (Y 0 5 L LT 8 40%, S50 52 4 L T A% 20% [91],
WA A R S] N A I R B 2 LUARAR S B I 2 5%~15% [10]. Mk, 198 TR R Rk,
A T VAR B SRR T . B, — oo BT R {E R AR R AR, R E AR
FE AT LA R F RS2 2554 25 Wihvkg [11]. [FIR, SRS EAT G eI, 76 il SN S BRI R, B
A S ARG PRI 0 R PR, 177 LA 2B MBS R A 0 K SR BELRR R 0 A T — M ML A [ 12] [13] [14], w]
DAPR IR FL Y S JE K E S8 58 . ek, R BN BE B AE T 3% R IR VS B T i, & T
RAY MR A S, NARTEY R . kR, RS AR AT LR A A R R R T,
CL R P B B T B AP B R S B AR
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Figure 1. Aluminum plastic film finished product in rolls
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Figure 2. The laminated structure of aluminum plastic film
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Table 1. The industrial standards of aluminum plastic film for lithium-ion batteries (the specific standard value depends on
the thickness grade)

= 1. AR EENTL e E( AR REERR T EEEFR)

SRUER TCRRAAE, ol G, AL RRWE <02 mm, KEZ <10 mm; MR EAE <1mm

JE SR <70 pm, 71~90 pm, 91~120 pm, >121 pm P42
AL FMERE: 250~100 N/15 mm, WiEMKER: 230%~40%
HIEs SR 22~3 N/15mm, NE5HH: 25~12N/15mm
FRES DS >30~60 N/15 mm
TR P >4~6 mm, MEJEEALIE. B R HEEEHE
2R >13~20 N
R 2K HMENE]: <0.35~0.40, PJZNE]: <0.50
T LA VR 1 RIRENESRERE S 23~8 N/15 mm, H LIHAEGEZE: >18~36 N/15 mm
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Figure 3. The preparation process of aluminum plastic film: (a) Dry lamination; (b) Hot-press lamination
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Figure 4. Aluminum plastic film product after cold stamping
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Figure 5. The heat sealing process of aluminum plastic film
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BN VIEN I R ERR phrh o SRS NG, AR b R &, FMRE e M, N2 L
AN ARG, FH AR PLIR R AR R S A R N AR AR R, A E M RHE R AR IR A, R AR
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Figure 6. The GDOES spectrometry of an aluminum plastic
film on market [38]

E 6. MiAFRIRLBIERLMAY GDOES #E[E[38]

FLMR VBB Tk, TIOREL R 22 AL A B AL R T RE M INER S S A VLR 4SS & 77, Mg s Bz M2 &
SRAZ[18] [36] [37]. Al 6 BT 37 540 R A8 i A1 2 ORI 5 5 0 1 (GDOES) 1 K 381 e 73
2 Mot R 55 B SN IR SR, ATANZEREEANE RGN RE &40, dAh 2 AR R B
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P10, MELIERT S Cry P JGE W4 K B TR AR TR 2h S ERR R A J0 b (4% R R Bl AL 2 S
Iz RS 774 [39], KL 25 B RAK, REfER R Im% st e, H R BBE 8N
S FR A A A[40]. SATIT BTSSRI B a1, AATTIEAS I 348 H A Al A RO A 2 B2 23R 1
BRI BEl, LR EaE =M SRR 41]. HREA M [42]. BRI [43] S L £
BEAL[44)55 7. Xu E[45] [46] [47] [48146 )5 2T Mo, Ti. Ti:Zr. Ce fl Ti/Cr (D)% G R L4
FAY B AR, {5 FH M85 97 o) 46 1 65 28 R J65 b P B 4, LA SR8 g R FA s i P b 0 R TR b AL B
AR, Bl R e A, DA B JEATLRR 2 [A) 1) $3 [ 92 vl A FH il 2% 10 55 & BlAG TR
A AR T ORI AnAR R £ I =M 4% [35], LA BCHE B b SR A0 v b i N 3 S8 A0 70 5 i E 77 25
[49]o BEAL, A HUBEAL VPR AR 1) 22 Ve 52 B 56TE (37 [50] [51], AR AR H AL - THE S
Ak 2 DA SO R Pe 3R [52] [53] -
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FRIBRRAE Ve ph R I R T A7 B2 DAY S [54], JRIMIREAR N E, B IINAMTR, 52
SERUR IR, PR S AR B R BRI v o I TR RE R IR IR BEHEAT VR, IR ISR R AR
AR TR EIORST . KA BT AR R EZY MR R, R, Jnr s SR i b ISR 2
IR TR Al PR IR L R BV B SR SR, 2B JE AR DAL Sk Bl 2% T 210
XM, H AT BT TR . SRR & SRR LT .
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BRI S BA S RN, (HIE T2 MERE 2 RO BN BOR[55] [56], B ERE &P
PERG H TR W Lay Ce. Er &, AlBE—DREmtRia Bk, M L8R ERINLHIE TM L e R Em e e
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Figure 7. Comparisons of elongation at break of Al alloy doped
with different rare elements [57] [59] [60] [61] [62]
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Al-Fe-La = Ju& S HIEX i F, b KN DL 45 I AT T 007, IR - La (NN BA R KR 2k
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KRR YA LG T, 2019 FIH A HIb L & rh, PO Fh 5 B 13.87%, [RIELIE K 16.55% [80],
H A @A B IN R [F N, 2020 EAFREEIE T4 T R U 5.1 42K, Hodhah 7 it 45 98 i
R ER L 1.07 272K, S EFE 20.8%.
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IR, B R ER, REENEEEEA T R, bk, ST FElSoe s, 29294 maE%
BT 4 TR E, O S AR BRI R~ SR, F8 SRR Lb e ith Py 350 HL A B AR X i 2 )
AR . RS, BT S A M RO, A BAS T o R R R I A AT T W AR 22 PR AR
B, WARTE R A EE R AR B, [ P ER SR AT ) AR R B A [ 2B W SR T, R A O AR K
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HoR b Ree v, A rh I s RAAEPERESS . BEAE R AR B SR T 8, AR 2B B T 7
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FHEGEE PR A EZMTE (11-4), EXR A RFFRE 47 2P LNSFC-ISF) E br & AE 22 i H (515
11140420), K HARIFIREGZ R 2 EITH (11274218).
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