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1.7883ge.= 3t

jd
.

e Az,

YT 248, KC0; 0.4699g, V.05 0.2061g, CrCl; 0.3589g, Ni0 0.1693g, (NHy)-HPO, 1.7958g2. = 3+ Z&

Aestals, Al 13 A8t F==
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[0113]

[0114]

[0115]

[0116]

[0117]

[0118]

[0119]

[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

[0128]

[0129]

[0130]

[0131]

[0132]

[0133]

[0134]

[0135]

[0136]

[0137]

sE=50d 10-1938962
%E_T":_L ‘??]_-9] }_/%] ?Sx’_‘ , KgCOg 0. 4793g y VgO; 0. 2103g y M002 0. 2958g y anog 0. 1825g , (NH4)ZHPO4 1. 8321g3£ ‘;‘l' ;i

= ASfstas, AA 13 FdsA F=52 Axska, 29l As AxEAH

e 24&, KL0; 0.4789g, V.05 0.2101g, MoO. 0.2955g, Coz04 0.1854g, (NH,).HPO, 1.8302go.2 3 A

S AQlstare, Al 13} sk =S Alxskar, 39l A Az

e dEe 248, K.C0; 0.4809g, V.05 0.2110g, MoO, 0.2968g, NiO 0.1733g, (NH,).HPO, 1.8381go. 2 & A&

b=
Aeletars, A 13 FdstA F5S Az, 7 AS Axs

e EEe 2448, KC0; 0.4976g, V.05 0.2183g, Mn0; 0.1895g, Cos04 0.1927g, (NH,).HPO, 1.9019g° = & A

= AQlstare, Al 13 A8k =S Alxskar, 39l A Az

LEEEY 244S, K03 0.4999g, V.05 0.2193g, Mn,0; 0.1903g, NiO 0.1801g, (NH,).HPO, 1.9105g0 = 3t

Aeletals, AAjd 13 FdstA =S Az, 7 AS Axs.

f
P
tlo

[ Al 29]
AEEEY 248, K03 0.4993g, V.05 0.2190g, Cos04 0.1933g, NiO 0.1799g, (NH,).HPO, 1.9084go = 3 Z-&

=
Aeletals, AAjd 13 FdstA =S Alxstar, 2 AS A

AEEEY 2A4S, KL0; 0.4432g, V.05 0.6481g, Li,00; 0.0263g, (NH,).HPO, 1.8823g0.= & A& #|¢)stale,
=
o

st FFE Axsa, 29 AL Axsc.

g 24dE, K005 0.4416g, V.05 0.6456g, Na,C0; 0.0376g, (NH,).HPO, 1.8752g0. 2 3t A& A|&stie,

Aol 13 FdsA F=S Alxska, 29l A Az

x4E, K03 0.4351g, V.0; 0.6362g, Rb,0; 0.0808g, (NH,),HPO, 1.8478go. = g Z& A|¢j3tile,
=
o

st FFE Axsan, 29 AL Az,

YEEEY 248, KC0; 0.4934g, V.05 0.5844g, V.0; 0.0364g, (NH,).HPO, 1.8858g0. = & Z-& Ale|stale, A

Alel 13 A F=4 Axsta, 1290 As AxsH3AH

f
S
o
2
o
ol
Rl
rir

YEEEY 2448, KL0; 0.4786g, V.05 0.5668g, La0; 0.1255g, (NH,),HPO, 1.8291go. = 3
=
o

depA d=s Azstar, Q) AS Azl
duidel 248, KL0; 0.4766g, V.05 0.5645g, Gdi05 0.1372g, (NH,).HPO, 1.8217g0.2 3 31 Alslale,
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[0138]

[0139]

[0140]

[0141]

[0142]

[0143]

[0144]

[0145]

[0146]

[0147]

[0148]

[0149]

SS=50ol 10-1938962

AAle 13 FdeA Fae Axstar, =29 AE Axzs3T.

[&A] e 37]

dstAl =8 Axzsta, =l AL Az AT

XRD £

A A] o 1~36°ﬂ uel e S5 EE8de A4 FRE BN fske, &% X-4 3)-dE 4 (Powder X-ray
diffraction) S 38392 fq, I A%E = 1~% 39 YeERISiY.

7] Aol d AL, FE-ZECu-KY &3 WA a radiation)E o]§ske @A (AEAF: Rigaku,
2 D/MAX2500V/PC powder diffractometer, A= 1.5405A) 71715 AF&3ste], 24IEH(26)7F 10 WA 80° <1
HE deoja, 9 0.2° 2 ¥l o2 33Tt

T 12 2 3o AAld 1o wE XRD FAEAN AHE UrEWq Aoz 2 HFHH e 54T, 7] X4 3
A sjee] By 4% (26) 7F 14.7° ~15.7° , 22.1° ~23.1° , 25.5° ~26.5° , 29.7° ~30.8° <1 H A
Fdl AE 5% o]l AT IE YERe AFEE e S 5HoR i),

T 2~% 4o YR upe}l o], E o wkm o] AAd 2 A AAd 37% A 13 HdsHA, A7) B
(206) 7} 14.77 ~15.7° , 22.1° ~23.1° , 25.5° ~26.5" , 29.7° ~30.8" ¢ #Ho|A A #A& 5% o]
A 3E Yehlle AGFE2E Z2eT.

A= EA ﬁ7t

2 BEAS Hriedlen, o A¥E T 5% 189 YEloew, T 4~

Lo
=)
s
k)

AAEA H7F 248 C-rate : 12mA/g, Cut off : 2.0 V ~ 5.4 V& 3} ).

obel E 12 Aol A6 370] wheh AEF FFE o] &3 =l Aol Lol 2 10 Aol §F e

x 1
A 1A Abel & 10 A Afe] S
& (mAh/g) &% (nAh/g)
ol Pl =4 e
1 117.5479 51.2634 65.8395 50.4012
2 78.4740 32.3062 45.0536 37.0842
3 89.4762 21.3546 46.4025 28.9539
4 56.5535 19.7825 32.3475 26.3301
5 56.5535 19.7825 32.3475 26.3301
6 69.7685 20.6473 32.2046 24.2256
7 174.3166 29.2949 50.7070 32.6744
8 270.5535 45.6793 49.9893 35.2444
9 253.4519 26.4667 36.9736 22.7879
10 68.4465 20.1204 31.3705 24.0434
11 187.1293 47.4293 49.6825 33.4117
12 36.7565 7.5408 10.6169 8.5019
13 36.7565 7.5408 10.6169 8.5019
14 286.0406 38.9994 37.7916 31.3147
15 182.0785 14.6451 24.1489 12.7888
16 242 .3889 16.4903 79.7147 34.9506
17 117.0702 17.5034 26.0003 16.1618
18 242 .2863 13.0562 35.6631 25.7841
19 329.7233 24.8532 34.0221 17.0443
20 631.0279 34.4352 56.9538 29.7499
21 21.9084 5.3025 12.8840 9.1126
22 754.5139 31.6436 37.7865 21.5670
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[0150]

[0151]

SS=50ol 10-1938962

23 957 .4543 31,9925 41,9541 25.0494
24 711.8794 42.0565 80.6237 41.9073
25 10445680 53.9011 75.4187 41,9463
2 864 5000 55.2004 63.4230 35.6992
27 11,7310 18.1105 32,4082 16.6592
28 921.5977 34,1472 31.7954 20.1695
29 5990928 24,7310 35,4204 19,8390
30 127.3513 66.2378 67.9234 64.9929
31 87.2183 47.7411 47.1652 44,3857
32 1009744 53.3368 59.5881 55.4505
33 1126637 59,8933 66.7075 58.2496
34 1097573 41,9130 40.8234 37.3324
35 53.2168 16.8569 28.5120 23,7850
36 1008606 44,7452 42.9312 39.5275
37 95.5956 35,9387 38,4399 34,1995
A7) E 10] e whel o], R gl AAld] 1379 we AlzE FFe 23 AXRA Jsels Ao 3
SEEES
E3], AA4 AAld 30, AAld 31, AAld 32, AAd 332 1A}e] W8] 50mAh/gS
28R, 10 Al 2] WA 8B Hago] wol WAEH fHFo] S5 Aow oA
=y
EH]
=) |
S |
8,
=
2 l ﬁ |
c
2 | | |
=] . \
£ I Il ﬂ_ MU '
|I T = '\MJL‘{ — L’l JJL“IJ' e
10 15 20 25 30 35 40
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