wo 2017/190587 A1 |00 OO0 O

(12) IRBEMSIEFR

~

9) R EIR =i 2R 0 gf
Fr &
=

@3 Efr A H

2017 €11 B 9 H (09.11.2017) WIPOIPCT

ZIET N B EBR R

| O 00RO
(10) EBRA S
WO 2017/190587 A1l

(51 EfrEFSES:
HOIM 4/1395 (2010.01)

@) EfRRIES: PCT/CN2017/080803
(22) EfRHRIER: 2017 &£ 4 A 17 H (17.04.2017)
(25) HIFIES: SIS
(26) N HIEF: SIS

(30) M-
201610282835.X  20164F5H2H (02.052016) CN

(71) &iE A b = Il K 2 (BELJING UNIVERSITY OF
TECHNOLOGY) [CN/CN]; H [E At 5 77 5 FH X °F
SRFE 1005 3548, Beijing 100124 (CN).

(72) % BB A : & ¥ (HUANG, Ting); 7 [H Jb 57 17 5 B
X °F 5% [ 100 5 25 &, Beijing 100124 (CN).  Fih
T A (SUN, Dingyue); H b =TT ¥ K F
5 B 100 5 51 &Y, Beijing 100124 (CN). B %=
¥ (XIAO, Rongshi); ' [E 4t 50 7 8 FH X °F &
100 5 % #, Beijing 100124 (CN). #5 & tf
(YANG, Wuxiong); ' B 4t 50 7 84 FH X °F IR
100" FF 44, Beijing 100124 (CN).

49 KEA: &t = ™ # 8 2 IF = £ Ff (BEUING
KING & BOND LAW FIRM); ' [E 4t J& 77 i ¥E
X 3 fa) 7 % 19 5 & 8 [E Fr 1825 ¥F BF i,
Beijing 100088 (CN).

B {EEE (FrrF¥eM, EHREG—MrfRar Ex
{R47) : AE, AG, AL, AM, AO, AT, AU, AZ, BA, BB, BG,
BH, BN, BR, BW, BY, BZ, CA, CH, CL, CN, CO, CR, CU,
CZ, DE, DJ, DK, DM, DO, DZ, EC, EE, EG, ES, FL, GB,
GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IR, IS,
JP,KE, KG, KH, KN, KP, KR, KW, KZ, LA, LC, LK, LR,
LS,LU,LY, MA, MD, ME, MG, MK, MN, MW, MX, MY,
MZ, NA, NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL, PT,
QA, RO, RS, RU, RW, SA, SC, SD, SE, SG, SK, SL, SM,
ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA, UG, US,
UZ, VC, VN, ZA, ZM, ZW.

B BEE FERAEMH, BEREGE—FrTHEAR X
fR4) © ARIPO (BW, GH, GM, KE, LR, LS, MW, MZ,
NA, RW, SD, SL, ST, SZ, TZ, UG, ZM, ZW), BX ¥ (AM,
AZ, BY, KG, KZ, RU, TJ, TM), BXil (AL, AT, BE, BG,
CH, CY, CZ, DE, DK, EE, ES, FL, FR, GB, GR, HR, HU,
IE, IS, IT, LT, LU, LV, MC, MK, MT, NL, NO, PL, PT,

(54) Title: METHOD FOR PREPARING LITHIUM ION BATTERY SILICON ANODE THROUGH COMBINATION OF DIF-
FUSION WELDING AND DEALLOYING WITH LASER SURFACE REMELTING TECHNIQUE

(34) ZRABIR: —FRMBOCREIE BN R G4 U & 61 %81 B 5 b AR Sl i 7 ik

(57) Abstract: A method for preparing a lithium ion battery sili-
con anode through combination of diffusion welding and dealloying
with laser surface remelting technique, comprising: preparing an alu-
minum-silicon alloy precursor by a laser surface remelting technique;
welding the aluminum-silico n alloy precursor to a current collector
through a diffusion welding process; and using a corrosive agent to
remove element aluminum from the precursor to finally obtain a sili-
con anode metallurgically bonded to the current collector. The silicon
material prepared according to the method is metallurgically bonded
to the current collector, thus shedding of the silicon material from the
current collector can be avoided effectively during charging and dis-
charging; in addition, the operation is simple and efficiency is high.

G WE: —MRHBOCERMES AR GY HURA
il T AR ORI U, RO R E A
BORBIHAEE S S AT AE, RIFEE YRR AT
B BRAA 5 ER L AR B2 AE — 2, i SR 8 il 1) 25 4o i K
WHRTTRE, RERBHRRMIGSE G HEINR. %
JHERI S R LSRRG S 45 &, A R T ioE
WREPEEA R SR, HRIEER, .



WO 2017/190587 A1 { I IHD0 000010 OO

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).

KERAT:
— WHEERRRE (RA%F21403)) .



WO 2017/190587 PCT/CN2017/080803

— R AR I BB ARE Y BUE ML & S ) &8 B 7 it SR A 75 ¥

BRI,

AT B B A SRR A AR, R, R — MR O R T E A HOR
AT BRI S H) 2 21 B 1 Ak R I T

BEREAR

e e R A RBCEE K. B RM AATRESR A, O 2N
THACE I A 77 0 DGR GBI v 5 e, BIES 1 it 32 %2 b DY 2 4L
ERR, A%, BRI . o SO v e 1 it B A I R LR 3R . H
TR FH 4 1 LM A7 AR R B R A BER R, BEIR 2 B 372 mAeh /g, SEFRAYE OB
HRAE, AREWEE HETT K.

MRk B R A 0 4200mAsh/g, ZA B HEAL, BEPFAET, AHEER
AR AR R R RO . HRTR I BRE (BERGE . CVD iR RS
W (2B ki . BRI 5% RER R A KR A, 75 BN NS R AR,
ZEFNRAE BRI . (FREE R BORE R, KA 300% AR, X Ul i 454
i E IR, JEME R R SRR, R 2 il (E R RRIR IR Rk .

TR YU IR (0 5 VAR SE A L B S R R, PT DL BB SEI A 5 T e — AR A )
Fey AR EANTREERAR & & 77 AN &, BRI G, WSS SR %
o F B, PRRARER L B AEd T B o Cao Feifed 2570 FH RIS A6 47 2 T UL AR ek
LS 300mA/g 44 T, B IRFSHE AR /3710 1890meAh/g, 3800meAh/g. (Cu-Si
Nanocable Arrays as High-Rate Anode Materials for Lithium-Ion Batteries. . Feifei Cao et al.
Adv. Mater. 2011, 23, 4415-4420) {BS2 3R J7 741 & B B S SRR R 2RSS &
G e ek AR AR A HAR S R R

AR RO R ES R AP BRI A ik, 1R oL R I EREHAR
R AR LR SRR SRR, RERKITRA G SIREE ], REH
Fhsth, HEH T SEEREGEL G MR,



WO 2017/190587 PCT/CN2017/080803

RN E

A TRRRUA B, AR WAL T — R OGRS R B A8 HUE R & 6
il 2 B R AR (1 TV

1. AKRBERAHVUNEARTT % RHBORIIER ARG EEG SRAER, IREE
B R NEEAE oy B, RS ST, SN R ORI G S AT IRk S AR
PR, B a KA M E A SR IR AR E AT 2 A e b B, ERTERE, &
KPAT HERMEIG &4 G IR .

2. M, RABOCRIE B EARG SRR, EHEMEA G S, HAE )
WRE T A Al: 50~95%. Si: 5~50%.

3. 3, WO EA AL B R BT H 2x10*~2.5x10° W /em?, 473538 5 24 2~30mm/s.

4. G, ERAEMEL .
5. B, PEUEIRE 450~550°C, 577 0.5~2Mpa, %R 0.5~1.5 /i),

B, G B A s E A . SEE . B, TR, WIER. B
PR B R .
B, A S HEE . A, IR, BR. K. SRR
A 1~5mol/L, JEHITEA 2~12 /N
S BEANT 5PN, EHEYEERD, fETE KT S0%0, RGO R

fi, ANBETR AN AR AL ST o
AR IO R T AR G BOUR R <l % 81 7 ra i ik Sl i
AR AT
D SRR ORI (A & Sar Ik ek, L23E /b, WENEE T
WA & IR A AN R RE S R T 2 S 1 o
2) RESHSRAG S S, R0 S AUR R B R, T A T A T e
k.
At P 33
Pl 1A B Ak SRR AT SEM ]

N N

o

ol

~



WO 2017/190587 PCT/CN2017/080803

] 2 2 A BT AR AR R A 1 48T SEM K]

B AR5 =

NS A BAR M SE RGN AR R E— D AN R, SLEREEP A S, (AR
AN PRT DA T S tiga]

LT 1

1. J5UK

(1D ErEPURE<E, ALSI=95:5wt.%.

(2) JEU: 3mol/L ¥y HCL ¥ .

2. e TTk

—.  BEREE AT

WO T 2500 76 TPG YL 4T 06 RS YLS-6000 K Hfid £ KUKA HURF 34T,

BOCLLTIR: 45kW, N §mm/s, LR ESE: Smm, WEREAS SR

ITHOCERAL, P i & PR E: 18 L/imin. K5I HEE AR 1K

A, RIS S ATIRE .

SR O F

R RRE S Gk SRR A R NS, HEEE R SRR RE NS, '
BTN LI, A2 NER T R AE 530°C, X H N ) 0.5KPa, fHiERS
O M TR B B e, TR 1 /NI T A B B0 T [ v 4 45 5

= EERA G AL B

B HEURAS RIS A S 3mol/L ) HCL P ISk 2 /i, ARG 4 20 B 17K ok
B3R, BEEE TR H o 2% HF SEFEHCP R 2 /NI, W AR I ] REA7 AR I
SiOy, B K. K LB M2 b, 131 T REGUR, BG R4 .

FE SR REFR IR : B IR TSR 73.53%, 1 IR FR I 28 843 7 2500mAsh/g, 3400
mA*h/g. 20 RIEFFZ J5 A& A 500mA«h/g.

SETA) 2

1. Rk

(1) R A A4, AlSi=88:12wt.%.



WO 2017/190587 PCT/CN2017/080803

(2) B 3mol/L ) HCL ¥ .

2. e TTk

—. RS SIH %

WOETIE T 2SI (E PG SLAFBOERS YLS-6000 K H & KUKA HUTF _LiET, B
JELLThE: 55kW, HREAE N 10 movs, JEBEEE: Smm, SRS SRIETHOL
EIALEL, AR E FYRE: 18 Limin. RJEEEZ 5EAS 5, 153
RS AT IR A

SR O F

W art & SR IR R SRR BB A, BT EATIA 1 A, 2 AERT S
T 520°C, XHHENH ) 0.5KPa, 8RR IO EE AL 1A B SR A e, P42 0RIE 1
NI R AR BT O R B KR G A

= EERA G AL B

K BUR SE B RS 3mol/L (¥ HCL Wi h g1k 8 /M, RIEZEB 1K
PEk 3 W, BTG E T RE T N 2% HE LR HERE 2 /N, Wk R T ] A7 AE
(¥ Si0., LB TR, KSR 2 WG, R3] T REGUK.

RESAR MR BETERR: BT IR AR RS A4 2400mAsh/g, 3300 mAsh/g, I 78I A6

WRFN 72.73%, 20 PG JG 754 460mAsh/g.
S 3
1. J5k:

(1D ErEAAE S (325 B, 99%), Al:Si=50:50wt.%.
(2) JEU: 3mol/L ¥ HCL % .
2. il £ 75
RSO IE

WORTRE T 2SI (E PG SLAFBOERS YLS-6000 Kl E KUKA HUWTF Lik T, X
B A S RNIHATHOC ER AT, BEVERA IR BokIhR: 5.5kW, HHfEER:
omm/s, JUHREAE: Smm, R B RIPURE: 15L/mine ARJEREEEE WA
S, RS S ATIRAE .




WO 2017/190587 PCT/CN2017/080803

L PTRUR R

W art & SR IR R SRR BB A, BT EATIA 1 A, 2 AERT S
T 520°C, XHHENH ) 0.5KPa, 8RR IO EE AL 1A B SR A e, P42 0RIE 1
NI R AR BT O R B KR G A

= EERA G AL B

B USRI RAE R A Z 3mol/L [ HCL ¥ A 1k 10 /N, ewifEl, R4
RE PRI 3 K, BJGE T EE 2N 2% HF CESERPHERE 2 /N, W ftrk R
FREAELERT Si02, T BB TR K OB 2 IRPEH, 1338 T i,

REDURMERESEFE: B IR AR R 74.27%, T4 IRATUEA RS 5 2540mAsh/g,
3420mAch/g, 10 XIEMZ JG 458 R 750mA-h/g.

SETA) 4

1.5k

(1) ARG 4, AlSi=88:12wt.%.

(2) B 3mol/L ) HCL ¥ -

2.4l % 7%

—. HEEAERIH %

WOETIE T 2SI (E PG SLAFBOERS YLS-6000 K H & KUKA HUTF _LiET, B
JEUAThEE: 5.5kW, HHEA R 7T mm/s, GBEEAS: Smm, XSG SRITIHTHOY
EIALEL, AR E FYRE: 18 Limin. RJEEEZ 5EAS 5, 153
RS AT IR A

SR O F

W art & SR IR R SRR BB A, BT EATIA 1 A, 2 AERT S
T 550°C, XN ) 1KPa, AFZEH S I OW S VAR TR B S Bk, AR IR 1
NI R AR BT O R B KR G A

= EERA G AL B

b BUR G2 HFE SRR A EI 3mol/L (1) HCL ¥ Bk 12 /M, SRIG4 B 1K
Pedk 3 K, RS E T REE N 2% HF BRSSP BERE 2 /NI, Stk R T ml e d7£E



WO 2017/190587 PCT/CN2017/080803

(¥ Si0., LB TR, KSR 2 WG, R3] T REGUK.

RESAR R BETERR: BT IR AR R4 24 3900mAsh/g, 2800 mAsh/g, T IK 78I FLAf
AN 71.79%, 10 RIGHZ JG45 84 2000mA«h/g.

B 1R 2 AR B S HE ) 4 R S (KT SEM &



WO 2017/190587 PCT/CN2017/080803
U S

1. —FieR 0GR I B EOR &G4 BUR AR G 6 025 2 5 b it 7 ik
M7k, HRHER: RAEBOGRE EEEAG S EEGSERZ, HRERZEM
Bk By e, RBIERES AT, RS RS B R S ST IR S IR
JREAE—, o R A B A S TR AT (L2 A e b 3, Kot ER
B, AT SRR GG R

2. HRARBCREER 1 ITIR 1SR FH OG0 B EHOR B A4 OS5 <6 i 2 21
B O RE AR vk, R . SR A BOGR I B RS2 ATk AR, Eh
MRS G, HALSE s BiE B 4r e Al: 50~95%. Si: 5~50%.

3. MRARBCREER 1 TR 1) — R SOGB4 5 < 5 il A BB 1 it
FEGUR I 510, JURRIE A SOt B AT Th R BT 2x10%~2.5x10°W/em?, 93
RN 2~30mm/s.

4. HRPEBURESR 1 TR IR RO G T B R R 52 5 5 U AU A5 < ) 25 8
BRI 75, AR R SRR AR .

5. FRHEBURIEIR 1 Fd iR HTSOG R I B R R S5 U AU A5 < i) 2 8
B IR R BT, R E R §TEURERE 450~550°C, HsJ) 0.5~2Mpa, %
LT IE] 0.5~1.5 /.

6. FRARBOREER 1 HTik 1) 5R FHMOGR I BEIEHOR B A4 OS5 <6 i 2 21
B O RE AR vk, R s A AE G e B IR R h A A . S
BLOERER. BRRR. HMR. BERREEURUR.

7. RERBURER 1 FTR i) — PO 2R 5 2 G 0 U R A <) 25 B B 1
HRE U 738, HURR RS 2SS A A . S LA, iR, Bl .
R . SRR AR E N 1~5mol/L, J&1hit 8]k 2~12 /i,



WO 2017/190587 PCT/CN2017/080803

N\

R N R
R R R

\ ESERIONER \‘\C:&;\-“‘ '\\____
) 3 % \ \i

R

S \\\\

11



International application No.

INTERNATIONAL SEARCH REPORT

PCT/CN2017/080803

A. CLASSIFICATION OF SUBJECT MATTER

HOIM 4/1395(2010.01) i
According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

HO1M

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
CNABS: silver, aluminosilicate, spread, negative, electrode?, anode?, cathode?, silicon, alumin?um, diffus+, weld+, laser, batte+,

etch+, porous

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
PX CN 105870405 A (BEIJING UNIVERSITY OF TECHNOLOGY), 17 August 2016 1-7
(17.08.2016), claims 1-7
PX CN 105789560 A (BEIJING UNIVERSITY OF TECHNOLOGY), 20 July 2016 1-7
(20.07.2016), claims 1-7
A CN 104975336 A (MICROVAST POWER SYSTEMS HUZHOU CO., LTD.), 14 October 1-7
2015 (14.10.2015), description, paragraphs0008-0010
A CN 104617276 A (NANKAI UNIVERSITY), 13 May 2015 (13.05.2015), the whole 1-7
document
A CN 105489839 A (MICROVAST POWER SYSTEMS HUZHOU CO., LTD.), 13 April 1-7
2016 (13.04.2016), the whole document
A CN 102891296 A (SHANGHAI JINZHONG INFORMATION TECHNOLOGY CO., 1-7
LTD.), 23 January 2013 (23.01.2013), the whole document
A JP 2007214086 A (SONY CORP.), 23 August 2007 (23.08.2007), the whole document 1-7
X Further documents are listed in the continuation of Box C. XISee patent family annex.
* Special categories of cited documents: “T” later document published after the international filing date

o o or priority date and not in conflict with the application but
A”  document defining the general state of the art which is not  i+ad to understand the principle or theory underlying the
considered to be of particular relevance invention
“E” earlier application or patent but published on or after the “X” document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to involve

international filing date
an inventive step when the document is taken alone

“L”  document which may throw doubts on priority claim(s) or . . . .
o . L “Y” document of particular relevance; the claimed invention
which is cited to establish the publication date of another . . . .
o ) o cannot be considered to involve an inventive step when the
citation or other special reason (as specified) document is combined with one or more other such

“0” document referring to an oral disclosure, use, exhibition or documents, such combination being obvious to a person
skilled in the art

“&”document member of the same patent family

other means

“P” document published prior to the international filing date
but later than the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report

04July 2017 (04.07.2017) 18July 2017 (18.07.2017)

Name and mailing address of the ISA/CN:
State Intellectual Property Office of the P. R. China
No. 6, Xitucheng Road, Jimengiao WANG, Yan

Haidian District, Beijing 100088, China .
Facsimile No.: (86-10) 62019451 Telephone No.:(86-10) 62414399

Authorized officer

Form PCT/ISA/210 (second sheet) (July 2009)



INTERNATIONAL SEARCH REPORT

International application No.

(25.11.1994), the whole document

PCT/CN2017/080803
C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A US 2013052532 A1 (GWANGIJU INSTITUTE OF SCIENCE AND TECHNOLOGY), 28 1-7
February 2013 (28.02.2013), the whole document
A JP H06325764 A (MATSUSHITA ELECTRIC IND. CO., LTD.), 25 November 1994 1-7

Form PCT/ISA/210 (continuation of second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT

. ) International application No.
Information on patent family members

PCT/CN2017/080803
Patent Documents referred Publication Date Patent Family Publication Date
in the Report
CN 105870405 A 17 August 2016 None
CN 105789560 A 20 July 2016 None
CN 104975336 A 14 October 2015 None
CN 104617276 A 13 May 2015 None
CN 105489839 A 13 April 2016 None
CN 102891296 A 23 January 2013 None
JP 2007214086 A 23 August 2007 None
US 2013052532 Al 28 February 2013 KR 20130023017 A 07 March 2013
US 8637186 B2 28 January 2014
JP H06325764 A 25 November 1994 JP 3403449 B2 06 May 2003

Form PCT/ISA/210 (patent family annex) (July 2009)




Efrte RS [ b i
PCT/CN2017/080803

A EIl b S
HOIM 4/1395(2010. 01) i

FZ IR B %R 5328 (TPC) B[R] B 42 J [ X 50 RN TPC P b 202K

B.  taEM
2R IR AR BR L SOk (PRI ) 2R RGN Y 2K 5)
HOM

B TEAS TR 14 5% B I PR B STRIR LA AP A 2R ST

76 [ Rt 22 i 208 ) FE R B (B R RGBS 2R Clofsi D )
CNABS: 11#%, &E, 48, AR, 49RE, 8L 1R, #o%, ik, & M, £4L. negative, electrode?, anode?,

cathode?, silicon, alumin?um, diffus+, weld+, laser, battet, etcht, porous

C. xR
Iy SRR, B, JREMIEETE PRI GIES
PX CN 105870405 A (dbmRITNLK2E) 20164E 8H 17H (2016 - 08 - 17) 1-7
AR R1-7
PX CN 105789560 A (dbmRITALK2E) 20164E 7H 20H (2016 - 07 - 20) 1-7
AR R1-7
A CN 104975336 A (BMZEsh NRSGWMERAT]) 20154 107 14H (2015 - 10 - 14) 1-7
15 450008-0010 %
A CN 104617276 A (FFFR%) 20154E 58 13H (2015 - 05 - 13) 1-7
E2'8
A CN 105489839 A (MZEsh HRZWMAERAT]) 20164F 45 13H (2016 - 04 - 13) 1-7
E2'8
A CN 102891296 A (LEMAMEEREARAT) 20134 15 230 (2013 - 01 - 23) 1-7
E2'8
A JP 2007214086 A (SONY CORP.) 20074F 88 23H (2007 - 08 - 23) 1-7
E2'8
[ ] st scteor o gt . RBER
* BRI EREE, “77 FEHEHBRMRANHZ BEAMR, 5HEAMRA, B4 T HEE
N . — . . . Rz B B R IR A S SO
“A” YRR BIARSR EROR T LA BEAR —RCR & S , .
wy o ﬂ:‘:’ E ? Ei% b BAAN
wpr R A0 R 2 5 ARATE AR ) X g XAt UREREFHRAA

“ AR GRERIR R ik bR RSE e v WRRRILE, kit a BaeERuaiia g
b %%@Fﬁ%%%ﬁ%ﬂ%@%%@&ﬁ%m%i#(mﬁw o r$ﬁﬁﬁﬁkﬁﬁﬁﬁ%ﬂﬁxg*%#%
‘L J
«07 WRORAF. WAL BRI R AT I “g” [RIEERINSCH
«pr A 46T BT B EER T BT ESR PR e AL H S i
[ e 2= <2 se s H A H e =S e 5 4
20174E 7TH 4H 20174E 7H 18H

TSA/CNF) 4% FR F Al 27 sth ik ZHE A

A N R AT B IR BUR (1SA/CN) Fe

o L b TV X T M 4265 100088 o
fEES (86-10)62019451 BG5S (86-10)62414399

& PCT/ISA/210 (Z82T7) (2009%E7H)



EfraRRE E fr H &S
PCT/CN2017/080803
C. iy as
2% SIS, BERN, FREAH<ETR FHIRHIBCR] E SR
A US 2013052532 A1 (GWANGJU INSTITUTE OF SCIENCE AND TECHNOLOGY) 20134E 285 28 1-7
H (2013 - 02 - 28)

A3
A JP H06325764 A (MATSUSHITA ELECTRIC IND. CO., LTD.) 19944F 11H 25H (1994 - 1-7

11 - 25)

A3

Z PCT/ISA/210 (Z82T) (2009%E7H)




EIFRH R & AR
XTEBEENNER PCT/CN2017/080803
HZR 258 B SRS Wi RS s
CN 105870405 A 20164F 8H 17H I
CN 105789560 A 20164F 7H 20H I
CN 104975336 A 20154F 108 14H T
CN 104617276 A 20154F 58 13H I
CN 105489839 A 20164F 48 13H I
CN 102891296 A 20137 18 23H T
JP 2007214086 A 20074 8H 23H I
Us 2013052532 Al 20137 28 28H KR 20130023017 A 20137 3H 7H
Us 8637186 B2 20147F 18 28H
JP H06325764 A 19944F 118 25H JP 3403449 B2 20034 5H 6H
® PCT/ISA/210 (RIREHIHIHE) (200947 H)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - claims
	Page 10 - drawings
	Page 11 - wo-search-report
	Page 12 - wo-search-report
	Page 13 - wo-search-report
	Page 14 - wo-search-report
	Page 15 - wo-search-report
	Page 16 - wo-search-report

