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A surface treatment method of a copper foil, an anti-oxidation copper foil and a cathode of a lithtum
battery are respectively provided. The anti-oxidation copper foil includes a copper foil base material and an
anti-oxidation layer formed on the copper foil base material. The anti-oxidation layer has chromium elements
that are derived from a chromic acid compound, and the anti-oxidation layer has nitrogen elements, which
are partially derived from an amino-tetrazole compound and a nitrogen-containing heterocyclic compound.
The anti-oxidation copper foil meets the following characteristics: (a) a chromium content of the anti-
oxidation layer measured by XRF is between 5~35 pg/m 2; (b) a nitrogen content of the anti-oxidation layer
measured by XPS is between 0.1~5 mass%; ( ¢) the anti-oxidation copper foil has a C-N signal through head
space-MS analysis; and (d) a color difference AE of the anti-oxidation copper foil is not greater than 8 when
baked at 250°C for 10 minutes.
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(a) JiFA b/ iEiE XRF HIERVEE 2B/ 5~35 ng/m’; (b) LA (b/EiEHE XPS
MENEZEN 0.1~10EE % (c) HiFE(LHTHHE head space-MS K731
FEMIED C-N&SE © K (d) PLE(ESETELL 250°CHUE 10 77 #ERY 2 AEAK
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A surface treatment method of a copper foil, an anti-oxidation copper foil
and a cathode of a lithium battery are respectively provided. The anti-oxidation
copper foil includes a copper foil base material and an anti-oxidation layer
formed on the copper foil base material. The anti-oxidation layer has chromium
elements that are derived from a chromic acid compound, and the anti-oxidation
layer has nitrogen elements, which are partially derived from an amino-tetrazole
compound and a nitrogen-containing heterocyclic compound. The anti-oxidation
copper foil meets the following characteristics: (a) a chromium content of the
anti-oxidation layer measured by XRF is between 5~35 pg/m?; (b) a nitrogen

content of the anti-oxidation layer measured by XPS is between 0.1~5 mass%; ( ¢)
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the anti-oxidation copper foil has a C-N signal through head space-MS analysis;
and (d) a color difference AE of the anti-oxidation copper foil is not greater than

8 when baked at 250°C for 10 minutes.
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[ 35020 44%%] SURFACE TREATMENT METHOD OF COPPER FOIL,

ANTI-OXIDATION COPPER FOIL AND CATHODE OF LITHIUM BATTERY
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[0001] ASEIH K SERYI a8k > 557 R HE 0 Ke — T SH B R T R B
hE - LRSS - KRR SR -

[oeRidsdin ]

[0002] F3R A H#HSERTRY RS - #SERYRER A AL e RE
HESE it e S ERYRAGE - SHTERRE AP ERAETIRLE - RIFERREE
FomBGE RV ASRIRIR T E S EE S - (i (EaL S A RV EAF -
A Bt E GRS naIESE (R - iSERNEMERE) -

[0003] 3RAHTHEEYREIIE LB H U R E AT T 2 A R
#R (Ni) B - # (Zn) EHEE - R-#¥ (Ni-Zn) GLEHEE -

[0004] 2Aifn > FAlEIEEEICR (40 68 ~ #) BIfiE(bE 2 #5510
NEE R HEEMAER o SR EACHE T e A i s EE - R s E Y AE
K AEEVE AT RE N Ry il K S 2 BB L 28 T M

(0005 5 AE(H HSE fE RS B - 3R Rl 5o 4% e — Tl DAsd I LA R
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[ZHANE]

[0006] AEFHARTEARIAIR M BT - $PEEA R~ 25 dt—
THHASERRE R 75 R EALHSE - AR A EERMTEVER < 20N -
AR FTHR ALAY S SEAE250°CRYIRME R THUZ 10576818 » sZ BT EE AE
eI LU/NAS o R - ASEIHRVHRSE MBS B A Rig o - (88 BE R &) s 1F
Fbi AL R B8 B S AT VR -

[0007] % 7 fgk FAREVI TR RE - RSB A H P —Rii 7 &
B R —TESENRARE % o EERA—SEEN 5 TR A
EANBESERLLEY) - KA LEY) - REEHERLLey—ialk
R (ERT R SEEM R AT A LR o R E S — FEE R - DAAFT
AHSEEM Y 2D —RIFREP R — A LE - B — A s -

[0008]) HHFriftfinF LiERE L TRYRE @ (a) Frifthi & (b/Eim s
XG4 ERE 1 (XRF) FIEN &= RNHS ng/m° 35 ug/m* 5 Ay
At E LB RIS TR R E P ATASE B R LG 0 (b) At A Ligims
XFEAE T REEEXPS)MEN—HEENR0IVEEXE10EE% ; HPM
Mg LTSI EEZ D E IR E R P &2 I &) KTl &R
HIR(EEY) : (c) FritbigEiE4C Bhead space-MSHY S 41T > AEMIE HC-N
SR 5 R (d) Fritii SRS LA250°CHEE 105788 - Faftin Sb /@R mubIE
A& — 22 ABZEAR KIS o

[0009] BN - PRI AR » FTILS IR B L & YIHTRE /172 0.1
g/L%E5 g/L o

[0010] (et - FraltedB B b E8EE M © $88 (chromic acid) -
E % (dichromic acid) -~ K E#EHEEE (potassium dichromate ) - F4HEKAY
MR HI 2 /D Hr 2 — o

F2H 16 HEHHRHSD)
112P001370TW

112136707 FEHESE A0202 1133143641-0



1876554 11356 H5H ATiREIE

[0011] {BEEH » PATHBE(LIRF - ATt EE O L EYIRRE
0.1 g/LE10 g/L > Frit & SR (CEWIEE 1M 1720.1 g/LE10 ¢/L > i A ATk
RENUEEY) KTl e SR LY B —8 &2/ - 5285 1 1
2 e

[0012) (B > Pl & B VUM L&) RS- A B ramk » H ATl & SR
LeY HEREEFHRLEY) -

[0013]) (B PRl & EREIR(LEY) R =" (benzotriazole ) o

[0014] {BEH - PRt EL/RE—FBELS- _RENMW - 2-F A
-1,3,4- 10~ Fr3.5- T EEE-1,2,4- = F MY /D H A iR

[0015) (B3t » Pt §ii S BaAA S il b S8 (Bl R R EGE B FE Y P i
THER IR0 1R 21070 2 8 > I B EHE TR BEREENF20.125 ASD
(A/dm*) o

[0016]) 5 7 fR: FICAVRATRTRE » AR AR S/ — Rl )7 &
B BEE—ERALIEE > B —EEM  LR—E(E - PR
ASESEEM B —MIZRE o H - Frfthi S (LB B A 80 R BRRE 1R 8%
Bibay  AminEbBEAEITE - HE/DEioiti 8k a ik
Yk EFHR1LEY Kb Frltii S CiEmE LT e ¢ (a) ATt
MELEEEXEHRE e E (XRF) HEN—BE2EN RS ng/m* 35
pg/m’: (b) Pt E(CEEEX A LB TR EXPO)MEN —E2 8/
ROVEEREI08E% ; (c) At S LS5 E #head space-MSHY 71 H7 - HE
HEHC-NERSE R (d) Arithi s blsE LA250°CHEE 10776 - Frifibi s bz
REMEFIRN— B2 AEZ RN KNS -

[0017] (B - ATt silSE B B EE 2 M I ROR 2 1060k 2 i - 1
ATt S LB EE N FR 210050k 2 -
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[0018) & v @&k EACHYFZ T RE - ASS8 BH BT PR I BY 59 /b — 2 0i0 5 58
& feft—fEfEImAEM - Ha g ERTARY i S b E

[0019]) AZEIHEYHF—H @B - AR HLHy SRR R A B
Fi -~ PLRAEETE ~ ReH By SR - HEEEE "D (biE B SE AN K
R SRR ERYDIE LR - ritbiE b RS TR R R E N8 BA(E
ey WHATA R LR ROLR - HE/DE RS R &2 &N ba ) 2
KeagiERbae?” Dk et me LTV  (a) s (bR B BXRE
HENEEENT5~35ugm’; (b) HELEEBXPSHENER & E/N120.1~10
BE%: (c) Pia(bHisE S Bhead space-MSHY /I HTAEMIE HC-N2RSF 5 K (d)
HA(EHTELL250°CHE 1057 38R/ (B AERRIN8” HYSRfla /7258 - LUER A
HRAY S SEAHE P B Rl o > 58 R 88 B2 K | (F Rl (LR By #iSE BA
S Ze AV BIERE » e 58 & AR s B MRy Sl k) - I LR S RE A
HREOZHVEA -

[0020] Fyfffe il — PR AR HARHE R MANE > #2EUTA
BRI A SEIHRVEEMER B B E 2 - 2RI AR (R eV E = E NI (R 25 Biah i - Il
JEF AR ETAGEIA NN AR A -

GEEEGH D
[0021] [E 1 R A GIRY A R Ep B AR R EE -
[0022] [E2&E 1HY#ERE B RARS R REE -
[0023] &3 R4S BHEhE GRS — IR EE A TIE(LEE R EE -
[0024] (B4 R ASE R EHEBIRIHESE W MR E & B AR LErRER -
[0025] S R A3 R & HE B RV G R B AR — 2 (LREEOEE] -
[0026] [El6 A4S E T BIRYHTE RERE A S — 2 (LRREoEH -
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[0027] LLT & R i 0y B S B e O 2k 8t HA A 2% B B A A B B i 5
T\ ASSHIEE i A & AT USSR B A B Y A R i A2 B B B R ELOUR. -
A EEHA R] i AR R B RS B G0 LA  TECER - AR IHE T aY S THA
Bt o] B A B A E A - (E N R A SRR R T T S A E
oo HAb o ARIFERAVMTEE L RS R R - IR ERE KT AY G - Foh
O o DUNHYE i 5 2R — D e dHER B AR IRV R R T N S - B RT AR
HYIN AR A PARR R A S IRy PR s & -

[0028] )& ] LABEARAYE » SEZRASCP I RE G A E] "5 —" ~ "%
Uy "EET FiEE RIS A EE 28 BEEM R RE S BN E
2 iE TR AIIRE o EEiiTsE T EEALE s — MRS — R Bi—28
B —28 - FHIh - ARSCR T EREYTEE B ERE BN A s aEE
FARREYYIHIE H AV E—(F 2 ZERV4H & -

[0029] [HESERYFREIERER J5)A]

[0030] sF2&:REE 1 £E6FTR - A4S b B HR f— T fd S 1Y R R
Jiik o HAELE2PERS110 ~ 20ERES120 ~ AERES130 ~ 2P EES140 ~ F2PEES150 - /A
st HHEYE - AEHPIATE . B2 BRRIE R B E PR YR E 7 T R R a2
WA RRIS A B i 5Ty, -

[0031]) FraftAEES110ES @ FRE—FASEER 1 (copper foil ) o

[0032]) FrifdsEEAAF 1] DLGIAZ—EAEHETE (electrolytic copper foil )
B — R ZEHHSH (rolled copper foil ) - fE—& i 7\ » Al SHEA 1 By EEfE
HESE 7 B AT SR SE R B G A S EE SRRV B - (BRI 2 IR IE
FTAICHE SE B 1HY IR o] LB/ H 1~ 1060R 28 > BABEE M HR3~8HirK

\
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[0033]

SSE A 12
[0034]

A H R TSR SE BT U= AP

[0035]
[0036]
[0037]
[0038]

11356 HLH AR

FEA IR — S 7 =0 - AT
17K > LRBRETEEA 1R EAVREE UL E YR
ATt B BES 12085 - R —RiEHEFEERTTICE
st GE2EE1FTR) -
Hep o pritiisfbire e/ 0aall T (1) £ (3) 8ifba?
(1) SRR

(2) FENULEY)

(3) arsER{be?) -

SEES110ME—H S« AT

=

fibr2

[0039] Hrr - (1) P& (L&Y i E bR FRBRE B SE
g/LZS5 g/L - Al HFFEEESMR0.1 g/LE2 g/L -

[0040] fEASFIRRY—E i /7 =0 - ATl ss B L &Y 2 58 8 i #g ik
- EH#&8 % (dichromic acid ) ~ R E & ( potassium
> FTéH R EIA R BRI 2/ D o 2 — o
[0041] Err - FriltszEERU L& YIE B Ry EEEE
[0042] $8EEAVIEEF BHLCrO, » I HAEEAEREMT -

O O
\ /7

Cr
~OH

17201

( chromic acid )

dichromate )

HO~

[0043] EFSEERV(EEFUR/HLCr0; - i HALERSE AT -

O 00 O
N\ \ 7/

_Cr_ _Cr
HO” ~0~ TOH

[0044] EFEEEHHVEERZURKCr0; - M HAEEREEEAIT -

O\ O /O
\ /
Cr/ \Cr

Yo R \ N

o0 O

K No-*K
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[0045]) #E—20 e > (2) BTt & ETUMME&Y) 2 5 A 5- 2 A 1Y
( 5-aminotetrazole ) > HAREEF HHNLCNH, - B L2 EEREWT o
H,N

[0046] Hrr - Frit & & VUMb & PIh i LR T HRE RS 7201 g/L
£10 g/L > I HFFEHEES T2 g/LZE8 g/L

[0047] E—Fitheli - (3)Frale s R (b eV RERS EMR(EEY) -
Az HAAESE B2l =M (benzotriazole ) - FTAltEEER & F AR (L EPIE A HIA0E
M5B L, 4- U R o (HASEIH A ZIRBIE -

[0048] Hrr - Z=if =MEAI(EEE AR CHsN; » HALSGEEAT -

[0049] Hr - Pt & s R b VNS LR RURE BB 7201 g/L
£10 g/L > M HRHEEE/MR2 g/LE8 g/L

[0050] Hr - Frat @BV (E ey Rk asfR(beVR—8 200
EEEE L P 525 0 1 HRFHEEEE /TN 282 0 1 2000 - AEIHAZIR
FRIE -

[0051] Friiissfbik2n] CUE—FSEELIT (4) ~ (6) SRAHIMER
{EEFHyZE /DR —fE

[0052) (4) 1,5-—&EPUME (1,5-diaminotetrazole )

[0053) (5) 2-m=%E-1,3,4-BE " (2-amino-1,3,4-thiadiazole )

[0054] (6)3,5- & FE-1,2,4-=5 " ( 1H-1,2,4-Triazole-3,5-diamine ) °
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[0055] Hror - 1,5- & AU (EE2F U/ CHANg » HACEREEED T -

[0056] 2-ZH-1,3,4-BE MR RCHNSS - HAESSEREAT -

N—-N
/A
S,
[0057] 3.5-Z&A-1,2,4- = E AV (B 5 URBCHNs > HACERSERATT -
NH,
A
HoN N’
H

[0058]) fEAR&IAR—mE T+ » FrititE Li2a s A M Eay+
A& /DR © 1,5- @A PUmE ~ 2- G EE-1,3,4- 1 0k~ 3,5- A AE-1,2,4- = F W o

[0059) F5%& - it (4) ~ (6) EREEMNWHLEY - RS LRTHY
SEFELEAT1720.1 g/LZE100 g/L - HEFHEEENHN ¢/LE20 g/L -

[0060] Hrf-1,5- A VUM ERE /172 1~100 g/L (B EE/ A 1~10 g/Le

[0061) i > 2-5EE-1,3,4-1E PREYERE /M 720.1-10 g/L -

[0062) b > 3,5- & E-1,2.4- = FWEERE /1540.1-10 g/L -

[0063) ZRT » AEEIFAN DL R E G FT 51 80 R AR -

[0064) {EAEHGIF - Bt LR2AVERER T B7K > 40« LB TK
(DI) -~ #283%EK (RO) ~ BEBAUK (MQ) - (HASIHRZIRALE -

[0065) FriiFEES130EE « MpTsEEEM AR T » #ITRM
R ESE - UEEATASSEEM 1IN 2V —HIRE PR —AbEla (E2
KIE3) o At L 1afy BRI 1~10050K ~ BEENTA~3050K -
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[0066] FAS A S —E N7 =\F » BTl dE B 1R IR B PR
TiE(bEla (WE4) -

[0067] #E—bithali - BTt SHEAM LER IR LR2T RS EE—
THERE - PUP R iE b -

[0068]) frAs2IHEy—LLE ) H=\F » BTl FHEREZ S HR0. 1Fb £ 107D
L 3l HABBEE MR 0.5F ZE5F0 28 - BB S » FTZrR e iy ) o] LUR0.3F) »
0.5Fb ~ 1¥b ~ 3Fb ~ BSFD -

[0069] FH# - ATAUHTEEAT LN fis LR RS IR BB E T
0.1%5 ASD (BlA/dm’ » ZEEEP- 14321 ) « BRI S - Pl EER & il LLR0.5
ASD -~ 0.8 ASD -~ B¢l ASD -

[0070) ES—fRAVE » AEAEREHT - FratssaZes Vg LI R #i55%
MR PIR(ER2 T BB THERH - (B4R ZIRITE -

[0071]) FFZEEESATR - AEASRH—EHE 50T FrldiiE 2471 5 28
SR HLAlfetiRI R fS o FTZGHSEEA e R B B RR S M F R TN K& E Y
%M EHER - HEES [ EiElbir2d -

[0072) P& - FTaltsSERAT 1E 10 48 25 (M B R R AR B 2 HYFIC - P
{E1F AT ACHSEEAT 1 Re AL AT AL S LR 2 T B il HURW T R e g ]

[0073] F/2BEE6RTR » ALARIAS—E i /7200 FritRAE T ER
TWE—DHERZD—HEME > DR AT S bR2 T HIHEE AT 1
REMEMBEEMRERVIEER - THETTRIE(ESE - 2800 - AFHALLEICH AR -

[0074] FratbEES14062 © R B Rkl (L) Lal SE EAT L
AEITIRE K H28R - PLARRATI A L latf ZarAYIREGR T (40 2 7Kg ) -

[0075] FratbERS1S0EE © R B Rk iiE (/e laB i SE BT 1ULE -
LLoe et (LT CRay Rt - (HASEIHAZIRFVLE -

R O E - # 16 HEHHAHB)
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[0076] [Hi%(LHETE]

[0077] FHEESREDKEHT - ABEHE TG RMEEHTELHECF
B L —HEEM IR B 1 — R E FAY—biE bEla (A0@E3) -
TESS—E N = Bl S 2t 1eY IR | B A fia g la (QEd ) -

[0078) FiftsisEEA 1HYE R AT LABIOE /i 1~ 10f80R 2 8 » b B (B85
TAS~8Grk « At g lafyEE T 1~10050K ~ HEEE M 1~-3050K -

[0079] PRt CiFsECFE G A #HE &R (cathode ) HYEY(E » i H
ATt B LHSECFRA LN R (a) ~ (d) o

[0080] (a) Pt (L E CFRUHLE L 1ai@ 8 X 5T 45 58 % e

( X-ray fluorescence spectroscopy * XRF ) JHIEAY—$& & & ( chromium content )
EATS ng/m® (FFEAFE AR ) %35 pg/m® ~ BB/ 10 pg/m* %30 pg/m’ -
He o pratii s bEladhiyss T 2 2R e N R eY (B 1 Rt a(bR
FHYSSEEEU LAY - B0 © 881K - R - R/RERREEH) o EF—RIVE
XSt 6t sl B 2 = 5E B X T 4R B3 S SR i BEADRER 38 AT AR X 5T
& ARTTESTREE ST » AN EEMRTIEEE -

[0081] (b) Rt LHSE CFRVH A LIE 1aii B X 43 8 TR sh
(X-ray photoelectron spectroscopy > XPS)HIER]—%E =& (nitrogen content) &
N0 IVEBEREI10EE%  (BENN0IEBE%E5EE% i HFEEEE/720.1
BE %2288 % gL lataysc Rz e 2/ Ve HE ik Bt s bii
FHYRENU L EY) R a S RLaY) » BS—8ERER1,5- a B -
2-GEE-1,3,4-E K~ 3,5- S EL-1,2,4- S E MRy /D —Ff o [EES RS
XPSEM P RIEM B TR R - Bz REPFE TR (LERNE R
TE B ARGl o PEAEHR o X ST 4R B FT oA ey Ak - BRI S 1EA R
AR 1 nmE[10 nm#i B N % 1 E AV EREFIEE - (CIM S EIX A EFREsE -

FI10H » £ 16 HEHHAHESE)
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[0082] (c) Pyt (L3 55 CFEL B TH 22 R AH 8 i E 5% % ( head
space-MS/GC ) 73 #TREMIE HilR EERSE (C-N signal) o JHIE I ABIA0E 0t At
HEEHSECFANEL 2 150°C~250°C » R AL AT AR RV R AR AT - DAL
BRERY A HTEESR > Al H o] DA E RE R T4 S SRR E SR A -

[0083] (d) Fraitiisa CofSECFERUA R LA250°CHEIZ 105788 « Hodr
PA—e 725 (chroma meter ) BRZZFTLH E(LHTHCFRmAVBE B LS AR Y —
B AEZ R KIS o

[0084] #RiE FUECE - ARl E(LISECRE R R R =R T &R 5% (L
HAR AT A R LASS B B A i s B LR Y SRS 7 B CERY T BV

[0085]) (EE—RAVEL PRI A LE lafVin S k2 » S8 FE
L&y (0 FFE=m) Z2RNPRTE(LRE a8 158 - BRI A LE]a
BAEARNI SR RIEERE - &AM EEY) (40 1 5-gA24mmk) 2R
RATECE A EEEIRREE - (RTMA SRR i SR M R i B2 -
ELR2FHerH & SEME L EYIRE I RAE )7 - Do b & B -

[0086] [ BRI

[0087] DA - HE MG EFIEFERIEASIH NS - 2800 > BUT
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