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mol Li, Chemetall GmbH, 36679 Langenheim) > #s #7 354.58
g o-FeOOH (63% Fe, 4.0 mol Fe, CATHAY PIGMENTS
(USA) Inc., 4901 Evans Ave., Valparaiso, IN 46383,
USA)» A+ BAREBFR - % > %185 16549 ¢
(2 Mol)H3PO3; (98%, Fa. Acros Organics, 2440 Geel/
Belgium) % 230.58 g H3;PO, (85%, 2 Mol P, Fa. Bernd
Krafft, 47167 Duisburg) - #% 230.58 g % 4& # # (Prevalent
EH 92-527-1, BASF SE)R 106.80 gg ## A w2 ¥ % & &
RY - HMEAIOC THRHEMEFI IR ER2IE - BT
R ZpHAS.4 -

% 1% £ B & 1% £ (Minor MM# - Niro, Danmark) ¥ &
RATEE %

B =103Z2108C) -

MERAND R B E=330C » 4 ogm

Rk 4 F 5 %% B (BASF SE)¥ » # £ & % (15 NL/h)
THEABEREFRTLIH ARSI WEEE % (7T rpm)2 1 L-
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&km TR — B o B % AN TS 258D kA
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EH2:50FE 2% XEBMHRS0EFTNZ KA
B LiOH+FeOOH+H;PO;+H;PO,+ % 4 B H + & # % 4§ 2
LiFePO,

LT AN w210 L-ABRERZF > 46000 mLKE
MIOCEAN AT - £AE—FHEBAMAFZNRREE R
£ T H i s A 168.18 g LiOH-H,O (58.1% LiOH,
4.08 mol Li, Chemetall GmbH, 36679 Langenheim) ° & jo
354.58 g oa-FeOOH (63% Fe, 4.0 mol Fe, CATHAY
PIGMENTS (USA) Inc., 4901 Evans Ave., Valparaiso, IN
46383, USA) R+ B w & B F kR - & &R H M
165.49 g(2 Mol)H3;PO; (98%, Fa. Acros Organics, 2440
Geel/Belgium) & 230.58 g H3PO, (85%, 2 Mol P, Fa. Bernd
Krafft, 47167 Duisburg) - # 70.00 g % 42 # # (Prevalent EH
92-527-1 » BASF SE)A& 65.00 gk # Hx w2 % ¥ & B F R
oo MEEIOC THEMBAZBER2IME - TR FR
zZpHAS5.4-

K 1% £ 8 & &% 8 % (Minor MM#A! > Niro, Danmark) ¥ &
AATEBLBARBRFR(ANDREBA=330C > o RE
E=10321087C)-

BRie 4K B E % 8B (BASF SE)¥ - #» &R %W (15 NL/h)
THEEBBLBERT IR ARSI MELE KRBT rpm)x 1 L-

EHRABAFTERF - FAET0EI0CZER &
kB E ’Fﬁﬁ" B - M EANJAT BB KA
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KH3:80FEF%NX L MMHR20EF %2 B #
B LiOH+FeOOH+H;PO;+H3PO,+ % 48 8 & + & 4 % 15 2
LiFePO, |

T B A 210 L-2k38 R BEEF » %6000 mLk E
RIOCANRTF - At — S HRMMRHERINAELER -
£ B HF B b B E #168.18 g LiOH-H,0 (58.1% LiOH,
4.08 mol Li, Chemetall GmbH, 36679 Langenheim) o # Au
354.58 g a-FeOOH (63% Fe, 4.0 mol Fe, CATHAY
PIGMENTS (USA) Inc., 4901 Evans Ave., Valparaiso, IN
46383, USA) » A+ B F R &8 F& - 4% - L8 FH M
165.49 g (2 Mol)H;3;PO; (98%, Fa. Acros Organics, 2440
Geel/Belgium) % 230.58 g H3PO,4 (85%, 2 Mol P, Fa. Bernd
Krafft, 47167 Duisburg) - #4 112.00 g % 4% # # (Prevalent
EH 92-527-1, BASFSE)RS51.20 gk R mEZEF ER TR
T oo MBRAIOC THHFAMEZ IR FR2DF - LB FR
ZpHAS5.4 -

M #% £ "8 & &% % (Minor MM# » Niro, Danmark) ¥ &
AATHEFALRZRBRFR(ANTRBAE=330C > 1ok E
B =1032108C) -

%A KSR E % ¥ E(BASF SE)¥ - # & & /A (15 NL/h)
THEERBBRAEFT LR RSIAWMESLE % (7 rpm)z 1 L-
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KE#H4: 100F %X X 42 B
B LIOH+FeOOH+H;PO;+H;PO,+ % 48 & #» # 4§ 2 LiFePO,

ATEHESNHEwBZI0 L-BFRAEZ T » K6000 mLKFE
HIOCAN T - £&E—FHBAMAFANARER
ARHET A BB 17497 g LiIOH-H,0(57.49% Li1OH, 4.2
mol Li, Chemetall GmbH, 36679 Langenheim) ° % /v 363.23
g a-FeOOH (61.5% Fe, 4.0 mol Fe, CATHAY PIGMENTS
(USA) Inc., 4901 Evans Ave., Valparaiso, IN 46383,
USA)» £ ¢ BB H & BTk - Mg > %185 m16734 g
(2 Mol)H3PO3(98%, Fa. Acros Organics, 2440 Geel/
Belgium)& 230.58 g H;PO4(85%, 2 Mol P, Fa. Bernd Krafft,
47167 Duisburg) » #§ 180.33 g % 4& B& # (Prevalent EH 92-
527-1, BASFSE) A m ZH R ER FR ¥ - M#E AL£90C T #
HAEFZRFR2DEF - ZBRFRZPHAS.6 -

K 1& £ "B & %% $ % (Minor MM#A > Niro, Danmark) ¥ &
ARATHRBEBZRERBR FR(ANUT R EE=330C > o
BB E=103£21087C)-

it T E % EE(BASF SE)Yf » #» & & A (15 NL/h)
THEEESLBRBERFZH R A WMERE B E (7T rpm)x 1 L-

RBa P B — ) FBRE3002750CZRE £
B E THRF—AF > BEZAN AT ARAFAEE R -
B amETHRARLBRABBEIDAZIFAEGHRS
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R1: o#MEH
niﬁ_‘w W A B . BX 2 B %—
. cl % S AT EEd E”"[; . %f g’/r‘c:ﬁ;;f [Alvkg#
° 34 A/kg]
bb #5245 1 700 R 3.7 0.77 149
750 -3 3.4 0.78 139
PE #2472 700 -3 5.6 0.73 144
750 R 5.1 0.73 143
P2 4513 700 L 41 0.77 -
750 i 3.8 0.80
30% % 4 &/
7411 700 PR 44 0.78 139
T0% 7% #%
30% % 4Bk i/
750 - 3.9 0.78 140
70% 7% 4%
N 50% % 4 B2/
4502 700 ) 4.2 1.01 154
50% 7 ¥
50% % 4k dy/
750 X 3.9 0.98 151
50%% 4%
80% X 4854/
413 750 P 46 0.97 135
20% % 4%
T 45)4 700 R FA 3.8 0.83 -
750 X 48T 3.4 0.86 -
£ 415 700 X4 5.4 1.00 142
750 X 4By 5.4 1.04 143
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PROCESS FOR THE PREPARATION OF LiFePO,-CARBON
COMPOSITES

O = -+xBuHEZ:
AERALEMPN - HEBHLEED B A(DLEHARBE
Z B ZH ko
M'.M?*M?*.0,N,F; (1)
£+M -M* M~ O-~N-F-a-b-cro-nRfEH AT
&

M' 20—t B
M> 20 —#2+286E2BELE -
O M> 20 —#ZAS-~Se~P-As-~Si- GeR/K Bz 3 4

B
: 0 &
N % -
F &

a 0.8-4.2>

b 0.8-1.9:

C 0.8-2.2 >
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0 1.0-8.4 >
n 0-2.0 &
f 0-2.0 >

£ PiEZa-brcro nAfUAFLBRANLLHZTF

Mo R FELEEDUT SR

A Rt —#EELEANHRZRAD  Hok ' 20— #
aREMz bl ED ﬁ@%Mz(;ﬂéi&‘%MﬁE—%‘
SR T2ZALE)ZIbb Y  REEZEAZXED —H#
aiEMzithb¥h 2L -—HOENZLASH(EHE
) R/IEY —RaoEFzibbth(aHFALE) 2 —
HEARATEYZ s FEMAEDS50000 g/molxz & 4
nEBEZ S MARED — BB E

(B) S BA)PREZERAY  UEFEEBERR

(C) £3002 950 C 2B ET > B A S BB)EF 2B # 5

fa o
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ZCRXBEAHE

The present invention relates to a process for the preparation of particles comprising at
least one compound according to general formula (1)

M1aM2bM3cOoNan (I)

wherein M', M>, M° O, N, F, a, b, ¢, o, n and f have the following meanings:

M1
M2

w

300 oK TMZQOZ

at least one alkaline metal,

at least one transition metal in oxidation state +2,
at least one non-metal chosen form S, Se, P, As, Si, Ge and/or B,
oxygen,

nitrogen,

fluorine,

08-42,

0.8-1.9,

0.8-22,

1.0-8.4,

0-2.0and

0-20,

wherein a, b, ¢, 0, n and f are chosen to ensure electroneutrality of the compound ac-
cording to general formula (1), and carbon, comprising at least the following steps:

(A)

(B)

(&)

148760.doc

providing an essentially aqueous mixture comprising at least one compound
comprising M', at least one compound comprising M? having at least partially an

'oxidation state higher than +2, optionally at least one compound comprising M?;

at least one compound comprising N, if present, and/or at least one compound
comprising F, if present, at least one polysaccharide comprising glucose having a
molecular weight M of at least 50000 g/mol as carbon'precursor and at least one
reducing agent,

drying the mixture provided in step (A), in order to obtain a solid particle and

calcining the solid particle obtained from step (B) at a temperature of 300 to
950 °C.
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—#HaAMzitbth s BEY — L ANZ LA W (E
BAE) RIREY —#HOAF2 b5 (XHFLE)

Y—HAEABRANEMZ Y FEMAZE 50000 g/mol
zZoshHEBzBREY —HER B

B) P BA)TREZRAY  UAFEHRBERR
(C) £3002950C 2B AT M a s BmB)EF2EH
FEARL e
2. ~HEBLSE) —HFRAIFEZEZZAAXNDLA
MBHZBRZIE R HOFEED AT B
D) BEY g iazBANLAHRE ) —#
AhmAlehzysr FEMSAEDS0000 g/molz & 4
MEAMZSEBYgKRERREA
(B) £ B3 BA)TRHLZRAY  UBFEHER A
(F) £3002950C 2B A TF > M2 asBREEF2EH#
FA KL o
3. W KBEIK22F ik AFBAME M - M- M >
O~a~b~cRoEFUTES :
M' LIZARAGEERAZEL—HAtusth
M? Fe-Mn->Nik/%Co' AR EEERAZE ) —#

H 4h 1B E 4 }g )
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