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(57) Abstract: A method for preparing an iron phosphate mate-
rial by adding a reductive organic substance, the method com-
prising: dissolving an iron source compound to obtain a solu-
tion, adding a reductive organic substance and stirring, adding
a solution of a phosphorus source compound while stirring, and
continuing the reaction to obtain a precursor slurry; carrying out
spray-drying on the precursor slurry to obtain a precursor pow-
der; calcining the precursor powder in air or an oxygen atmos-
phere, and cooling to obtain the iron phosphate material, wherein
the calcination temperature is 350 ° C - 700 ° C, and the cal-
cination time is 2 - 24 hours. The lithium iron phosphate mate-
rial which is prepared by using the iron phosphate material pre-
pared by using the present method as the raw material exhibits
excellent electrochemical performance, the capacity at 0.2C may
reach 160mAh/g or higher, the capacity at a rate of 1C may reach
148mAbh/g or higher, and the capacity decay after 200 cycles is
less than 2%. Said material is superior than existing commercial
lithium iron phosphate materials, and thus can meet the needs of
industrial production.
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[Table 1]
XRD B | FRUWERLE  |0.2C HIXFER |1C R 100 IKTE
/nm (SEM)/nm R, T £ o R

/mAh-g-1 =

SEHtE B 1 30 100 161.4 100%

SERtB 2 32 150 158.1 99%

SEht B 3 34 200 155.4 99%

SEHt B 4 30 200 155.2 99%

SERtE B 5 27 100 154.1 99%

SEhaB 6 30 200 153.7 99%

SERt B 7 30 100 161.0 100%

SEHt B 8 30 100 162.0 100%

SEhaf 9 34 200 159.8 99%

SERtB 10 32 180 158.7 99%

[62] AR R IR B LR SR DO iR 2 Ui A A BT RS2 ], MR AR xR %
PR SERE T AU RIBR E - X T AT B AU BB ROR A DI, 78 AR B A B il
P DS AR A B2 ). X BT B TR e 56t 50
TLAGF R NAEAR A A RS AN Z T ERAE B S RIE AL &
. PINEETEAR R AR ZSRE R IFTE R Z -



WO 2018/064862

[BUFIESR 1]

[BURIESR 2]

[FUR 23K 3]

[BUFIESR 4]

[FUR 23K 5]

PCT/CN2016/108779

G E
—RRINERVEE NS s BRI 1, BAHIEE T, 8
HLLT AR
()RR SYEARENER, RIS IATImEE LR,
FAESHE T IIABRHE SR, BB, 133 ATR Ak
; ITIARRERRML AP EEMIREE. SR FERE. itk
FERREEHI—FLL s IRABRE S YRR, B — S,
R S eI B A — LA b BTR BB R E LA R R R
B CEE, NEE, B, RREUKERTE—RILLE;

(2) FPUE (1) #IEBMFRTRARORATTIRE T, 52Kk
YR TR 3 TR g R HERE B DU 3B TR EE WA S
(ARHEY 5 1 ) — b

(3) R A ATE =S SR AU TR, R HS R RER
BRBPRL: TR EEE H350°C~700°C, TR R AT [A] 2~
24h.

RIENCMZSR TR IR R SO B A B AR 5%, B
FAEET, U (1) 1, ki &9 SHER &Y I &
e ATIRIESE P Fe: PEE/RELML: 0.99~1.03; FriddiEs
PRI R 2 . IR & AT R A RS 5 51199 %
~23%; W (1) B, FriAsEFERf (A1 250.5~12h

RIENCMZSR TR IR R SO B A B AR 5%, B
FAEET, U (1) 1, FriRBO S S A R3~48h; BTl B S b
JELEE H150~110°Ce

RIENCMZSR TR IR R SO B A B AR 5%, B
FAEET, U (1) T, FTHBINER ISR &8 TKEE T
HIBEY; FABEKIREY TR LR TRl KR &Y
SIKEEREL 9 1:1~99-

RIENCMZSR TR IR R SO B A B AR 5%, B



WO 2018/064862 PCT/CN2016/108779

FHEZET, DR (2) 1, A E TGSt HRIREE 130
~220°C, HXURE R70~120°C, 3#EEHEZ 300ml/h~1500ml/he

10



WO 2018/064862 PCT/CN2016/108779

1000

o] JL.._JL [V0.7S0 N S W VP "

¥WEPDFER PDF#72-2124

10 20 30 40 50 60 I 70 80

1/2



WO 2018/064862 PCT/CN2016/108779

44

42 F
I (a)
40k
38 |

36 |

34 |

2|
30|
28|
26|

24 |

FBJE/v

PR NV NS [ S WU N T N SR N SN NS
-20 0 20 40 60 80 100 120 140 160 180

HE/mAhg”

& 3a

42 |
40 |- (b)
38 |-
36 |-
I I T

N

32 -
3.0 -—
28 -—
26 -

24 P I RS
-20 0 20 40

HE/v

00 120 140 160

" 1 " 1 "
60 80 1
BE/mAhg”

[ 3b

2/2



International application No.

PCT/CN2016/108779

INTERNATIONAL SEARCH REPORT

A. CLASSIFICATION OF SUBJECT MATTER

CO1B 25/37 (2006.01) 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)

C01B-; 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)

CNTXT; CNABS; CNKL; DWPL EPODOC: #iligek, #, FilE, 28, K, Wi, R, AP, FeE T, 85, A, A,
R, KB, =K, BiE T8, BHE, B, ©FEH], reduction, FePO4, organic, ald+, acid, oxygen, oxide, spray drying

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y CN 102897738 A (JIANGSU GUOTAI LIBODE NEW MATERIAL CO., LTD.) 30 January 1-5
2013 (30.01.2013), description, paragraphs [0008]-[0012]
Y CN 101262059 A (CENTRAL SOUTH UNIVERSITY) 10 September 2008 (10.09.2008), 1-5
description, page 1, the third paragraph from the bottom to page 2, paragraph 6
A (CN 103274383 A (NANJING UNIVERSITY) 04 September 2013 (04.09.2013), description, 1-5
paragraphs [0007]-[0009]
A (CN 105118995 A (HUNAN ZHENGYUAN ENERGY STORAGE MATERIALS 1-5
AND DEVICE INSTITUTE) 02 December 2015 (02.12.2015), description, paragraph [0003]
A UP 2005235437 A (TOYOTA CENTRAL RES. & DEV. et al.) 02 September 2005 (02.09.2005), 1-5
description, paragraphs [0009]-[0012]
X Further documents are listed in the continuation of Box C. X See patent family annex.
* Special categories of cited documents: “T” later document published after the international filing date

or priority date and not in conflict with the application but

“A” document defining the general state of the art which is not cited 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
international filing date cannot be considered novel or cannot be considered to involve

. o . an inventive step when the document is taken alone
“L”  document which may throw doubts on priority claim(s) or

which is cited to establish the publication date of another
citation or other special reason (as specified)

“Y” document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
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

other means skilled in the art

“P” document published prior to the international filing date &”document member of the same patent family

but later than the priority date claimed

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

09 June 2017 19 June 2017

IName and mailing address of the ISA

State Intellectual Property Office of the P. R. China
No. 6, Xitucheng Road, Jimengiao XIA, Ruilin
Haidian District, Beijing 100088, China

Facsimile No. (86-10) 62019451 Telephone No. (86-10) 62415353

Authorized officer

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



International application No.

INTERNATIONAL SEARCH REPORT

PCT/CN2016/108779
C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A EP 2111907 A1 (VATTENFALL AB.) 28 October 2009 (28.10.2009), description, paragraphs 1-5

[0013]-[0017]

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



INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

EP 2111907 B1
ES 2405579 T3
SE 532281 C2
CA 2662027 Al
CA 2662027 C

US 2009257936 Al

PCT/CN2016/108779
Patent I?ocuments referred Publication Date Patent Family Publication Date
in the Report

CN 102897738 A 30 January 2013 CN 102897738 B 23 July 2014

CN 101262059 A 10 September 2008 CN 101262059 B 04 August 2010
CN 103274383 A 04 September 2013 CN 103274383 B 15 July 2015

CN 105118995 A 02 December 2015 None
JP 2005235437 A 02 September 2005 JP 4451154 B2 14 April 2010
EP 2111907 Al 28 October 2009 US 8318118 B2 27 November 2012

DK 2111907 T3 13 May 2013

SE 0800844 L 15 October 2009

20 February 2013
31 May 2013
01 December 2009
14 October 2009
02 August 2016

15 October 2009

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




P R R

EFRHIE =
PCT/CN2016/108779

Al Hf‘]/\ﬁ%
CO1B 25/37(2006. 01) i

IR ERRE A 2028 (TIPC) BLF TR 4 8 [ 2200 25

ZEFNTPCH 7338

B. o 2R A

R K RRRESCR G R AR K T)
CO1B-; HO1M-

AL A AR TSR A 147 e AL R 2 SR AS M BSOS, 2R SR

FEE Frs RN 2 (9 7 el e RO A48, A Al AR & Clnfe D) )

WWPW%&¢@%ﬂéiﬁﬁﬁﬂwﬂmﬂE%%% o, WE, 4B, KB, TR,

B, AHER,

ﬂéﬁiij:’ %./:" ﬁ'f’t’ ﬁ*ﬂn ﬁ@%’ }ji:%y I_“n J\%q:J:;K7 Eiﬁﬁ @%’ I‘JE\%U’ I'EdUCtiOH, FGPO4,
organic, ald+, acid, oxygen,oxide, spray drying
C. A
% m* SISO, EEN, JEREAEICE TR AE I AR ZE 5k
Y CN 102897738 A ((LAHERHEFMHEARAF) 20134 17 30H (2013 - 01 - 30) 1-b
Wi E-EEE0008-0012 £
Y CN 101262059 A (hEg k%) 20084 9H 10H (2008 - 09 - 10) 1-5
_____________________ A5 581 LRI SE3 BB 2 T 556 B
A CN 103274383 A (FgRUK%) 20134 9H 4H (2013 - 09 - 04) 1-5
1B E0007-0009E%
A CN 105118995 A (WiRg4 IEIRMEEEA R SR 5 5T 201642 128 2 (2015 - 12 - 1-5
02)
A5 550003
A JP ¥5FF2005235437 A (TOYOTA CENTRAL RES. & DEV. 2§) 20055 95 2H (2005 - 1-5
09 - 02)
1B 20009-0012E%
A EP 2111907 Al (VATTENFALL AB.) 20094 108 28H (2009 - 10 - 28) 1-b
PEEEEE0013-0017 £

[ s sobgeck mymisp s,

LRI B

* SRS R RERL.

“A” INAAER B SR R IR T A BOR —BeRAS I S0

“E” 7EElfR BEH SR E A RIEs &7

“L7 FREXTAL A AU RAG TR B 0, BN AE 5 — R 5
%EEEW%%MI%Iﬁ@%%@%ﬁ%mMIW

“0” WEAKRAT. . RESEEATXATFHCF

“pr AT H Se T E bR AE HEE TP SR M4t Se BUE 1 30

[l

gy
RS

“17 FEHE HERAH ¢ 5 A, S IR AR, B TR
TR BT BB R B A fE SO

X7 RRRIAEREICHE, BB RS A, INEER RN
HOMBIECA BA G 1

“yr %%ME%E‘JI# én?I#‘F'%%*%ﬂ FLRGRIMAEIH
HRRp ot gt PSR A 0 B 5 B, BERRIHR
Eﬁfﬁﬁﬁdﬁfﬁ

“&” FREFIKAF

[ Pk 2R S o B H
20175 68 9H

E Pt ik & A 5
20174 68 19H

TSA/CNITy45 FRAN 25 itk

A A RIFLANE E R AR HUR (TSA/CN)
P B AL B T R X &0 T I P L3R 65 100088

HE (86-10)62019451

B Il

HEERE (86-10) 62415353

% PCT/ISA/210 (Z5271) (20094E7H)




BRI S
ATAREFOER PCT/CN2016,/108779
KR B RSO (ﬁgﬁf‘a) FIpEA @%E/Ea)
o 102897738 A 20134 1f] 30H  CN 102897738 B 20144 7/] 23H
CN 101262069 A CN B 20104F 87 4H
ON 103274383 A o B 20157 7H 15H
N 1 _(_)_5118995 _______ A ___________________________
JP *%_?f?_(_)_(_)_5235437 _______ A JP BZ_ ________ 2010354)% 14H
EP 2111907 Al 20094 108 28H us 8318118 B2 20124F 118 27H
DK 2111907 T3 20134 54 13H
SE 0800844 L 2009f|5 108 15H
EP 2111907 B1 2013£|5 2H 20H
ES 2405579 T3 20134 54 31H
SE 532281 c2 20094 12H 1H
CA 2662027 Al 2009f|5 108 14H
CA 2662027 C 20164F 8H 2H
us 2009257936 Al 20094E 105 15H

= PCT/ISA/210 (RIEEFIFHME) (20094E7 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 - description
	Page 10 - description
	Page 11 - claims
	Page 12 - claims
	Page 13 - drawings
	Page 14 - drawings
	Page 15 - wo-search-report
	Page 16 - wo-search-report
	Page 17 - wo-search-report
	Page 18 - wo-search-report
	Page 19 - wo-search-report

