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(57) Abstract: A method for clonal-growth of a single-crystal metal, comprising: using copper as an example, placing an existing
small-sized single-crystal copper foil with a plane of any index on a copper foil that needs to be monocrystallized, and performing
annealing to obtain, by cloning, a large-area (in meters) single-crystal copper foil with the same crystal-plane index as that of the parent
crystal plane. The method solves the difficult problem of large-area single-crystal copper foil preparation. By performing annealing,

a parent single-crystal copper foil with a very small size (~0.25 sz) can be cloned to produce a large-area (~700 sz) single-crystal
copper foil, which is an increase in area of about 3000 times.

G RHE: —MrREAKAESREBIOITE UWoA0, A A 0 EER S A RF R RRE, WE
fEmE RS E L, BB KT E A, WwES S BEK S w45 B [ A K AR COR 905 5 47
o AR 7 IR MR T R TE AR B 40 9 M LA 4% 0 ) R, OB ok T AR EE, R AR N RE(~0.25em ) )
B RS R AT DA S K R4S K AR (—~700em A ARG, R K T £130001%

[ L& 5]



WO 2020/173012 AT |10V 00 0 000000 O

(84) IBEE (RN FIEY, ZRkEG—Fr {4t HhXx
f£3) : ARIPO (BW, GH, GM, KE, LR, LS, MW, MZ,
NA, RW, SD, SL, ST, SZ, TZ, UG, ZM, ZW), EXIF (AM,
AZ, BY, KG, KZ, RU, TJ, TM), Ek¥ll (AL, AT, BE, BG,
CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HR, HU,
IE, IS, IT, LT, LU, LV, MC, MK, MT, NL, NO, PL, PT,
RO, RS, SE, SI SK, SM, TR), OAPI (BF, BJ, CF, CG, CI,
CM, GA, GN, GQ, GW, KM, ML, MR, NE, SN, TD, TG).

KERR
—  BIEE R R (FAF21506)) .



WO 2020/173012 PCT/CN2019/089912
1

—MREEKREEERITE
BRI
23 R G LN 134 58 S8 Wi 1 1 D R WS e LS SR R = NT T =R QR TR i 5
ARG A T K 53

BREAR

W, AR BN eREe—, HEER
IR H] . Biltn: AETHL HSE 7 b, s
R AR, AR A i HRT AL R i I doe DR AR B R ok T %6 o AR
1A, VEREIRA, S B AUNERAIERDER SR 2 2 OE, B KmR OK

20 AEAL Tl e v HAT B L o SR A7

RIESIERS R, VRAEWREL 2
W HEREE: FfE, BTHER

iy FRT 2 A B DA 2 2 dhdiil, BATERL D, WA %, SRS RSEE, X
BLRIE R HI PR AR AR 3 e 3 IR RE, (SR PE LR R PR REAS RETS LUS RS, A2 T
AR B RTINS M Z M R, Bl K, JodR S, S AR, searvii v
2 b AN AR, BRI, ARASFRIAR CORZD F b S AL 80 A b b o5 AR T2
e

REANE

ARHPEE M A KRR S EmE T, DG, Brid 5vEaRean 2.

PEALSE — A TE AN SE — 2 AN T

B i S — s A e CE T TR S — 2 WA A

B K, R ANRST I BTIR 25— B AR SE A Ay v B BEA, g rid 55 — 22 i 9 oo B e S5
A B — PR A i R R BUR R RS 5 R A

Pk A2, Frid 7 s TP 5.

(=D o 0 22 ot T P 8 A A R o o B

(O B BE BB BN = IR TEARAE N PTIR 26— B i i, B8 T/ 2R b 1 3
—ZWmaiE I

(=D KB BENE—2 WA EA S — 8 A ERCE T in#dr 24de, N Ar, RN 300
scem VL I, PRG-I, FHEGEREEREE 60 ~ 100 min;



WO 2020/173012 PCT/CN2019/089912
2

(M, JBEFA S 1010 ~ 1050 CHF, WA Hy, 54K, Hy REN 10 ~ 500 scem, Ar i
RFFAAS, HEATIR KRR, 1B KIFEEF RN 120 min ~ 300 min;

(FO~ BAKEHG, REATMPUPEIE, LA Ar Fl Hy AR AR, BARREIESR, AT
IS 2 WA TR O 5 T 2 — B T A BRSSO, RIS
AR VE LR

LRI Z, ITid se e R AT b bl 5 A, B EART Cu(11D)s Cu(110)+
Cu(211). Cu(345). Cu(346). Cu(335). Cu(236). Cu(124). Cu(553). Cu(122). Cu(255). Cu(256)

ferali= |
#HH °

LRI, Pk h=MILIER N EA =ML, RHLKSEEN 1-5 cm.

DUIRIKIAE, Fiad o — F iy i R BCEL 20— 2 i 2 B, EAT 5 P A 2 DU 5 —
a5 T 25— 2 B 5 78 0 i

FEA R — 2 ARSI, P 2 — 2 fd il $5 RSS9 39 em * 18 em. BT &7 200
FRRALK, Pk o — 2 i 0 1 Rl LAAEK

DO R AL R B P IR R R ERT IS TF) LACRAE 55 55 0 1 10 o 1 5 58 — 59 0 97 0 v i —
.

DUIRIRIAE,  Trad o — B i i 1 ) T AR O P IR 55— 22 dl AR VR IR AR KD 190-50%
AR ISR APl A AR G, 2 R T D T 3 5 VR A o RS R A 9
DLIRIRIAE, 3R 534 (K T 5t 4 S IR ST £ 39 em * 18 em 2L

AR S BRI Y AT BOAE SR i e B 9, BCELAE S A IR T L, R K D2 A
M, SUREAGRS BRA M TIIREBOA R R A CKRED B . A IR I 5 i e 1 5
an A A LA % 0 1 R, IR K AR, R NS (~0.25 em®) [R5 SR REAT
B3 7 RS EORHEIRL (~ 700 em® FOHL R4S, AW K 141 3000 5!
AR AT AL T
L ARRBIy— Mo Ed KR a &R ri%, AR EARR T 5 S 5 5
2. A Wi PRk bRl LA S 22 al AR S AT 9 JEORE, AN 5 B REAT B2 ok XA i 7
AP, ] DA DR RS B AR 2 ) PR A s AR OB AL Al 25 Jl A
3. AKHIE AR T P o I A A 8 B A R 59, ) AR R R TR
BRefE D PEREDIE, BAT RTINS



WO 2020/173012 PCT/CN2019/089912
3

4. ARRWITIER S AT A, AT BT IRRT 5 b 7 1) S BB FH B kA A2 7

B 0 e B

Bl 1y P A i T ) B A (Cu(xyz)) AR BRA, R AR K R, i i ve fEfdi45
TN TH B 2 b AR S AR N R RERR R R B AR TE (Cuxyz)) FI R R = .

K& 2 HLL Ca1D) & E NE], ToFEfF )8 Cu1DE R, AR 2 ) dr, Piilid
N2 em WI=MEEHAE, BL9em * 5 em K2 dbdiliE ), 28id 180 7B AR K ALEE, & 2 ()
HEAZ AT ) 98% 1) X I 4k 9 Cu(211),

K3 (a) i Cu11)BHAR EBSD 4558, K 3 (b) 24 wmfEr 5 i T Cu1DIY
EBSD %5 .

Bl 4 ik Ja, AR R A Cu211).

FLARSEH T A,
IS A LA S B A S B D AR, BRI ANER TR e

NIRRT A, BT R A TR U B AR R T Vs BT AR o e e S i
YIRe M AT DS M1

LHEHFAR—: MK AERERK L, BT SR,

(=D A FAT 22 5t ) PR A P 1 S s P TR B, B AL IE B 8 Cu211);
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