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(57) Abstract: The present invention relates to a white material which appears white in the visible light region and absorbs wavelengths
in the near-infrared light region, a preparation method thereof, and use thereof and, more particularly, to a method for preparing a
near-infrared absorbing material which has a whiteness (CIE L*) of 90 or higher in the visible light region and shows excellent particle
preparation properties, and the use thereof in producing a product characterized by near-infrared absorption and antibacterial activity.
To achieve the purpose of the present invention, selection is made of a copper pyrophosphate compound, which exhibits near-infrared
absorption and antibacterial properties. Appearing green to blue, materials prepared using conventional techniques and methods have
limitations in use whereas the material prepared according to the present invention has a high degree of whiteness and shows excellent
microparticle properties, thus overcoming constraints attributed to colors. The copper pyrophosphate compound prepared tinds appli-
cations and uses in various fields, including the use of near-infrared absorption properties in the prevention of forgery and modification
of security products, machine reading, and the laser marking and welding of plastics, and the application of antibacterial activity to

v
ul e
I
2
Sy



WO 2017/1:71342 A3 {00000 000 0

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.

(84) AAF (Fxo ZAV) gl Sk 758 e 79 9
W) Aale] B35 9319d): ARIPO (BW, GH, GM, KE,
LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, TZ, UG, ZM,
ZW), S-8FAl o} (AM, AZ, BY, KG, KZ, RU, TJ, TM), -
¥ (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, RO, RS, SE, SI, SK, SM, TR), OAPI
(BF, BJ, CF, CG, CL, CM, GA, GN, GQ, GW, KM, ML,
MR, NE, SN, TD, TG).

.
—  TAFALE A S} A (FF A21F3))

(88) ITAZALE A I/ Y:
2018 d 8 & 2 A (02.08.2018)

products added therewith.

(57) SOFA: 2 W A G Gol A M Aol WA TA A G0 5 gE Frohi WARAT 2 A Y 2 o] Gof
B Rom, U AASAE AN A G0N WA ECIE L) ko] 900) BN QA A= B4 ol St A4
55 BAL AR P} o] A 2AYH F5 54 FREAS 1R AF A2 ol go] B ol o]
Wl B gy gistel asld Fok FF BAL A e 2P g ES A4sid e, S
%3t o s Axd TAL SAUA BAS A3 AT glof ALede] AL AT YA, B wgos
Ao} YA S0 $4 BAL Axstel Agos A% A 8AF AAT 5 AU oHA Axd
A ZQATENGEE AN G FHL ol HAES] 92A, WA, 717144 St Bebael] ool
w17, Aol A &4 St o) 8 Mo A Fe] G L ol st o et o) % 38 A}k



INTERNATIONAL SEARCH REPORT

International application No.

PCT/KR2017/003299

A.  CLASSIFICATION OF SUBJECT MATTER
COIG 3/6202006.01 ), COD 1 1/00(2006.91 1, CO9D 7/12(2006.6 13, DIIH 21/48(2006.01), B23K 26/21(2014.81)i,

B23K 26/352{2014.01}
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)

C01G 3/02, BO1J 21/06; CO9D 11/50; D21H 21/40; AGIN 39/16; B41M 5726, D21H 21/44; CO9K 3/00;, B25H 7/04, C09D 11/00;
COSD 7/12; D21H 21/48; B23K 26/21; B23K 26/352

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean Utility models and applications for Utility models: IPC as above
Japanese Utility models and applications for Utility models: IPC as above

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

el OMPASS (KIPO mternaly & Keywords: NIR-absorbing white matter, brightness, Co2P207, pyrophosphoric acid copper compound, bivalent copper compound,
pyrophosphoric acid metal salt, wet synthesis method, copper chloride dilivdrate, pyrophosphoric acid natrium anhydride, supersaturated solution, filiration,
cleaning, acid treatment, anti-counterfeiting, anti-tampeting, device detection, ink, paint, paint, texiile, plastic, paper, military, medicing, Hving product, laser
marking, laser welding, antibacterial, 1064 nm wavelength

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A KR 10-2011-0089980 A (KOREA MINTING, SECURITY PRINTING & ID CARD 1-13
OPERATING CORP) 16 Avgust 201
See claims 1-11.

A KR 10-2015-007407 (SHOWA DENKO KK 01 July 2015 1-13
See claims 1-11.

A JP 2001-219387 A (DMC2 DEGUSSA METALS CATALYSTS CERDEC AG) i-13
14 August 2003
See claims 1-26.

A KR 10-2012-0043580 A (KOREA MINTING, SECURITY PRINTING & 1D CARD 1-13
OPERATING CORP ) 04 May 2612
See claums 1-185.

A KR 10-2002-0058117 A (KOREA MINTING, SECURITY PRINTING & ID CARD 1-13
OPERATING CORP.) 12 July 2002
See claims 1-4.

D Further documents are listed in the continuation of Box C. E See patent family annex.
= —— ———— p——— —
Special categories of cited documents: “T”  later document published after the international filing date or priority
“A”  document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention

“B” earlier application or patent but published on or after the international  «x»

filine d document of particular relevance; the claimed invention cannot be
1hng date

considered novel or cannot be considered to involve an mventive

“L”  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other “Y” document of particular relevance; the claimed invention camot be
special reason {as specified) - : : : :
’ ) o considered to involve an inventive step when the document is
“0”  document referring to an oral disclosure, use, exhibition or other combined‘with one or more oyher spch documents, such combination
means being obvious to a person skilled in the art

“P”  document published prior to the international filing date but later than <« g

ek . document member of the same patent famil
the priority date claimed P Y

Date of the actual completion of the international search Date of mailing of the international search report
21 JULY 2017 (21.07.2017) 2V JULY 2017 (21.07.2017)
Name and mailing address of the ISA/KR Authorized officer

Kerean Intellectuat Property Office
Government Complex-Dagjeon, 189 Seonsa-ro, Dacjeon 302-701,
Republic of Korea

Facsimile No. +82-42-481-8578 Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)



INTERNATIONAL SEARCH REPORT

) P International application No.
Information on patent family members

PCT/RR2017/003299

Patent document Publication Patent famuly Publication
cited in search report date member date
KR 10-2011-0069380 A 10/08/2011 KR 10-1131145 BH 03/04/2012

KR 10-2015-0074071 A

P 2001-219387 A

KR 10-2012-0043580

KR 10-2002-0058117 A

01/07/2015

14/08/2001

04/05/2012

12/0772002

CN 105008049 A
TW 201522543 A
WO 2014-141812 At

CA 2326290 Al
EP 1110660 AZ
EP 1110660 A3
KR 10-2001-0051864 A

NONE

KR 10-0407254 B3

28/10/2015
16/06/2015
18/09/2014

23/05/2001
27/06/2001
06/03/2002
25/06/2001

28/11/2003

Form PCT/ISA/210 (patent family annex) (January 2015)




FAZAN S
FAEAR A PCT/KR2017/003299

A o] 3= 7|2 BB A S EZIPC)

C01G 3/02(2006.01)i, C09D 11/00(2006.01)i, CO9D 7/12(2006.01)i, D21H 21/48(2006.01)i, B23K 26/21(2014.01)i, B23K

26/352(2014.01)i

B. ZALE Fof

2AHE A AT A(EA S R FE /1 A)

C01G 3/02; BO1J 21/06; C09D 11/50; D21H 21/40; AOIN 59/16; B41M 5/26; D21H 21/44; CO9K 3/00; B25H 7/04;
CO09D 11/00; CO9D 7/12; D21H 21/48; B23K 26/21; B23K 26/352

b 7] s okl Sebs H 2wl o]9] o] 7
P T HLUERUNTE B A IALEANTR AR FH T 71" IPC
dEeHLEUATR ‘%l dETALEA[T R A HaWHwbe] 7)A€ IPC
FA|SEA o] 8 Ak dlo] el H o] (vl o] Bl ull o] 2= 0] WI A B R M]3 FEk= A1)
eKONPASS (551 vIH- AN 2H) & 719120 2A 9|4 F5e] Mg g, WA, cup07, M 2darelsldsg, 27 vejads, 2
AEEG, F4 GAY, TR, WRAMEF TR, Hxeed, oy AF, A, s12Ux], wEwx], 773, 493
CER, AClE, AR, Tehad, Fol, T4, o8, ARAFE, delAuA, delAEA, FF, 1064 m HH
c. BEEY
7hell e AEFH T % A FAEN G B9 1A 4 AT
A KR 10-2011-0089980 A (575 FA}H) 2011.08.10 1-13
;G:ILE]— 1-11 zlz.
A KR 10-2015-0074071 A (428} Wlz 7}4-A)717ke)Ab) 2015.07.01 1-13
A7 1-11 FE.
A JP 2001-219387 A (DMC2 DEGUSSA METALS CATALYSTS CERDEC AG) 2001.08.14 1-13
AT 126 FE.
A KR 10-2012-0043580 A (=293 A}) 2012.05.04 1-13
AT 1-15 F=E.
A KR 10-2002-0058117 A (=293 A}) 2002.07.12 1-13
A7 14 =
F7FEF 0] C(AEHel 1A o sl X dg5slel 23 2xE Fxetil .
T FAELY B A Fol FlE FHoR S AN HEaA
oz pelt QU rlerre e ey S20 BIAVEAFE et elzg clds] Asl < g€
el
R RDRSE PRSI EASEE T L s ae) 9n £e 09 59 o 479 wge A
I T s dRAel gl Aow
ERdEE Qe e Y el ]
1%}% A= gjs]qy] g%iq o ;gogﬁs Y SEd Aol g B s el sh o] e g F3d
T 2t 2¢ 2 7 xqe] FAR A AP A A7E 2N
SR Ao gl Ae= A

A AR 3LA] g
21.07.2017) 2017 07¢¥€ 21¢ (21.07.2017)

EN AL

M}%Fﬂﬂilw el s
CRRE DS

AeH T +82-42-481-5580

M~ G +82-42-481-8578

221 PCT/ISA/210 (- 91 A A1) 2015 1€



TAELAND

FAEALE A
ol : PCT/KR2017/003299

A 2 1 54 0] A

Jed 53l

2
olo
Jn
id
4
re

of
=5
e,

KR 10-2011-0089980 A 2011/08/10 KR 10-1131145 Bl 2012/04/03

KR 10-2015-0074071 A 2015/07/01 CN 105008049 A 2015/10/28
TW 201522543 A 2015/06/16
WO 2014-141812 Al 2014/09/18

JP 2001-219387 A 2001/08/14 CA 2326290 Al 2001/05/23
EP 1110660 A2 2001/06/27
EP 1110660 A3 2002/03/06
KR 10-2001-0051864 A 2001/06/25

KR 10-2012-0043580 A 2012/05/04 8=y

KR 10-2002-0058117 A 2002/07/12 KR 10-0407254 Bl 2003/11/28

X2 PCT/ISA/210 (T]-3- 53] 5-718-4]) (20154 19




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - wo-search-report
	Page 4 - wo-search-report
	Page 5 - wo-search-report
	Page 6 - wo-search-report

