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(57) Abstract: The present invention relates to a separator in which a porous polymer web layer of an ultrafine fiber and an elec-
trolyte are swollen using an electro spinning method, and a non-porous film layer formed of a material through which electrolyte
ions can be conducted is integrated with one surtace or both surfaces of a positive electrode or a negative electrode to prevent the
positive electrode and the negative electrode from being short-circuited with each other by inorganic particles contained in the
polymer web even if the secondary battery is overheated, an electrode assembly and a secondary battery using the same, and a
method for manufacturing the secondary battery. According to the present invention, the electrode assembly includes the positive
electrode, the negative electrode, and the separator for separating the positive electrode and the negative electrode from each oth-
er, and the separator includes: a first non-porous polymer film layer; and the porous polymer web layer formed on the first non-
porous polymer film layer and constituted by an ultratine fiber formed of a mixture in which a heat-resistant polymer or the heat-
resistant polymer and a swelling polymer are mixed with the inorganic particles.
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ofr}o] = (DMAc) 62.4g7 O} A= 15.6g0] 34 &4l ol H7ta} 80°coﬂ A

FHEElo] WAL S NS ) 23 B o] MFALR ol S Lol B o] Q) F}ar 1A}

& N2 22.5ul/min/hole = Egb‘}c}j\r/}. ojuff WAL 7] LR FEE AL
oA A S e e 1k s d ek, o sl g HA 7 E ARE-Sh
WAL =Z I ol 100KV A8 -0 §ha} Aol WAL =& ol 0.2Mpa 2
ol o] F el & Fof gt A2 vha A a4t HES P8kl

[163] olgGA ME Y2 FHE 2= 25 72 Al 2 A2 thFA ali A 95
o]o] A 120°C2] % ] Al (IR Lamp) S 5 731 G Aol 28] PVdF=
ofFolxl A2 vhgd A HFS Y LFE AL A

[164] oloJ Al 25 FZ2 Al thaA A W5 FU)F
R = o] w ok, 7FE/71SE &8 AFEShe] AU " 8oL, & =
S-S A 787 98 20misec HERE 2271 100°C BFE U E EHAA

o}

-

2% T2 e Ak
[165] o]x 2= 729 %,ﬂm,o_ Al e A S 5771 Sum, F-7)

FE59 7771 10um, F F717F 15um= 54 ¥ 9,
[166] Dozl A Aol 18] -] 2ho] 484 2Ahw A A o] A A A A8t



20

WO 2012/060604 PCT/KR2011/008242
44" U 54 2925 2 9o vehlla, 718 535l Uigk SEM
AFRE T 100 A SRS T

[167] <H| 1 o]

(18] wlane] 1o)X 38 Al A A 150 Tl Ao 13 FUA

[169] Ho]xl vl ale] 29] F-g]uro] A-8H 2Ahw A A W 2182 2 A 8l of
49 bl B g2 E =11 E = 129 UrE]rLH H| 1L o] 12] SEM
RS & 130 HER T

[170]  E9 WA % 128 #3134, 5713 559 7771 4umgl vl aLe] 1]
e 7S 5 Fo] Bt A o2 &5 5 o] npo] AR TEho)
HEA S O U sum®l A 9= A B A] gk

[171] wek 7 g HEZY FA7F 15um(B] il o] 2) 2 25um(B] al ] 3)¢1 A9, & 11
2 5 120 EAE vke} o], FHbd o] o] Fo] XX K3kl

[172]  <C-rateol] W2 548>

[173] <2 Al o 2>
[174] Aol 2+= Al oh3 A AR 59 T 13um, 718 BEF Y 77 Tum,
=z

[175] <H| 1l ¢ 4>
[176] - PAN/PVdF(6/4) 11wt% web DMAc Solution
[177] o o] A 7]HFAL(AES: Air-Electrospinning)ol] 2] 8|4 W AA 1= A F =2
o] Fof % e uhS A &3}7] $3) A =] ol =Y EH(PAN: Polyacrylonitrile)
6.6g¥} Z ] d 2] ¥l ZF < g}o] = (PVDF: Polyvinylidenefluoride) 4.4gS 84| 1
e oA E o}nto] = (DMAc) 89g0ll 5 713k aL 80°Coll A nlRka}ko] W& A
AR W FAY AR o] F-ol 1 & WARE- S A &G T
[178] o] WAL N2 A= ol th2 Ao R o] Fol 4] QLo A AF e 7} = A
dojd = dorn= ISt BHF AFESko] wnke = gl v ' Ao
Q) 8har, A & 9S 17.5ul/min/hole = EE ST}, ofw] WA} F7he] 2=
33°C, F 5= 60%E Al kA LK A V]S ARRSFo] AR 1= ) (Spin
Nozzle Pack)®ll 100KV % ¢}S Fogha} 5 Al of] HhAL =5 9 o] 0.25Mpa2]
ol o] 9t & F-o] &}o], PANY PVAF7| &3 24 Uie/d i 2 o] Fo] %]
tZ A i) =S 8 A &9 o)
[179] 15 &9 b4 a1t A 5 Ay A1 2 o] sako], 7S £
AP-%M AT g slal, &S AV S Al A 7] 9380 20m/sec E R
57F100°CRl DA 2718 F A A A 20umel e S AU,

-



21

WO 2012/060604 PCT/KR2011/008242

[180]

[181]
[182]

[183]

[184]

[185]
[186]
[187]

[188]
[189]

[190]

H| o] 4¢] F-g]uto] A8 2AhT A 2] Crateol] W2 EA4 &2 EA]S
=4 3}o] 847] & 19 7] A 8 T}
<i]alo] 52 1| ue] 6>

oS A3 o, 2Ah1:j" 757(]/] C-rate®l| LL}% = L%%k S4= S48kl 817l

3E 10 7] Al 8kl

F1
[Table 1]
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Hl 34 5 H 3o 6 H] 3l o] 4 A Al 2
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2C 70.09 53.05 75.00 63.13
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[Fig. 1]
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[Fig. 4]
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[Fig. 6]
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[Fig. 8] .
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[Fig. 11]
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[Fig. 14]
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[Fig. 16]
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[Fig. 17]
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[Fig. 18]

15~25 nm ALO; 20 %
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[Fig. 19]
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[Fig. 21]
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