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. �

�-º»j �Ï~� �ï~ f� êwB AgxV2O5 xerogel(x = 0.06, 0.11, 0.22)j �W~� ÒÒ�N*æÏ ·� ²Ò
�B *Vz�' ßWj ��~&
. AgxV2O5 xerogelf Z;;~ [ç��� �¾Ò~� orthorhombic ��� *~
>îb�, ����º V2O5f FÒ� �*Ú& B� ã& ¢;� OËb� WË~� j�OW fibrilj ;W~� ®
.
Li/AgxV2O5 xerogel f~ *æ Ïï(specific capacity)f 10 mA/g~ O*NöB ï� 359 mAh/g, ��� ÎN 94%
�ç�îb�, :¾öÖzbö Î&B �ï~ fö ~� *Vz�' ßW� Ëç>î
. NMR 
þb� B� 
� ~
ã~ Li+�N� *�ö �Ò�j {�~&
.

Abstract : Silver doped vanadium pentoxides with a doping ratio Ag/V ranging from 0.03 to 0.11 were synthesized
by sol-gel process, and Li/AgxV2O5 cell was investigated by the electrochemical methods. It appears to be amorphous
layered material and entangled fibrous textures has been grown to form anisotropic corrugated fibrils. NMR mea-
surements revealed that several different kinds of Li+ ions exist in the lithium intercalated xerogel electrodes and
the average cell potential was about 3.0 V vs. Li/Li+. The cell capacity of the silver doped AgxV2O5 xerogel cathodes
was more than 359 mAh/g at discharge current 10 mA/g and cycle efficiency 94% was achieved. 

Key words : vanadium oxides, lithium battery, silver vanadium oxides

1. B �

18̂ Vö ¾rb� *æ& BBB �¾ Ï�»*æ, Ni-Cd*
æ, Zn-MnO2 *æ, Ni-metal hydride *æ, ÒÒ*æ � ôf
î��, �WË~ *æ& æ.ræ BB ��>Ú z
. �" 

Ú *¶VV 5 ;� Û� Ëj~ ²;z, Î�z� �� '«
*¶, Û� Ëj~ 
·� �Ï" �ÖW ¸f �WË~ *Kö
BBö &� jºW� 6N Ã&>Ú z�, 6� ~ã 5 ö.
æ ^B~ �Ö On~ ~¾� *V¶ÿN~ 
*" Î�VF
~ ÷£Ú� Ö" VV~ &ËÏ *ö� º�>� ®
. ���
º�
ö ¦w~º ÒÒ�N*æº æ.ræ BB ÒÏ>Ú z
~ *æ�
 ¸f ·ÿ*{" ö.æ&ê¢ &^ N^& *ö
b�B ôf &�j r� ®
1-3).
�ÿ� ÿKöö º�>º �N*æö jº� �² Ò·f Â
K&ê 200 W/Kg, ö.æ&ê 150 Wh/Kg, cycle >«f 600
~1000² �çb� �WË 5 �ÂK� jº~
. 2N *æ~

*�²Ò� ÒÏ~V *� jº� ¢>'� ��f �ö.æ 5
�ÂK&ê, &�' *�>w, *��ö &� n;W, ãBW, ~
ã�zW �� �j>� ±
. ��� ��
j Ï��Ò > ®
º bî� �"ö ã«z�b(intercalation material)� î�²
�Ë~² >î
. ã«z�bf 1841j Schauffaul4)ö ~� ê
²ê Òò& ²BB �ê 
·~² wÏF > ®º ²Ò��
'7j Ajz
. *Ò V2O5, V6O13, LiCoO2, LiNiO2,
LiMnO2, graphite, carbon, tin oxide �~ 
·� �²Ò&
ÒÒ�N*æ~ *�Ò� �Ï>� ®
.  ß®

ECD(Electrochromic Display) 5 �N*æö ÒÏ>Úæº ã
«z�b~ ÎÚ(host)º CÚ(guest)� .³�N� ÎÚ~ ��
æz¢ >>~æ p� ÎÚ Ú� &�'b� Ôf *~�ÿ ö
.æ� £² ã«F > ®º ;�f ��¢ <º� ®Ú¢ B

. ¯ ã«z�bf ã«/îã« � ÎÚ~ ��æz& ô� >
>>æ p�, ÒÒ�N~ {Ö³ê& ��� �Ïï 5 ¸f *
V *êê¢ <¾ ²Ò�Ú¢ �
. *�²Ò~ ÂK&êf w
�ßWf "� .³�N~ FÎ{Öê>ö ²Ö>º� .³�
N~ ÎÚ Ú�~ {Öf ã«z�b Úö �Ò~º �N~ ³
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ê �Vö ~~� ¢ÚÂ
. .¢ 
� Van der Waals [j
&æº [ç��~ V2O5 xerogel" ?f bîf .³�N� �
ÿ~º [ç��~ V� OËö 'Ëj Aº
. 
·� ã«z
�b 7 :¾öÖzbf 
� ZVã«z�bö j� �*{5),
�ö.æ &ê, �Ò� 9f &�' insertion'�j &^ ·�
Òò� ±f ©b� rJ^ z
. V2O5 º~ ��f B�O»
f *·Ê~ Livage group6)ö ~� ôf V. ��Ö"& ��
>Ú ®
. 
� ��öBº *Vz�' ßW� Ö>~�B �ö.æ&ê
f �ÚÂ ÎNWj &æº ·�²Ò¢ BB~V *~� "sol-
gel processing" ö ~� V2O5 �j �W� ê *V'� ßW
j Ëç�ÊV *� Ag¢ êw(doping)~� AgxV2O5 º� *
~�B *�~ ÂKßW, *V*êêf ?f WË� ËçB Ò
Ò�N*æ~ ·�²Ò¢ B�� ê 
·� ªCVV¢ �Ï~
� *Vz�' ßW 5 ��¢ ªC~�¶ �
.

2. 
  þ

:¾öÖzbö Ag& êwB AgxV2O5¢ ò
V *� ¾r
ö 0.1 M sodium metavanadate (Fluka)¢ bö j*® ��
ê ·�N v~>æ(Dowex 50WX2, Fluka)& �Z ¢"j Û
"�Ê� Na+f H+~ �Nv~ >wö ~� +f �ï~ ��
áÚê
(pH = 1.7~2.0).7) �r Ag powder¢ �ö '' '�ï
j I� ¶C 9²� ê³ &Ú&
. � decavanadic acid& "
«� �f > �* Úö ºz& ê¯>Ú 66 ÿf 'ïj j
² >�, £ 1Bú ;ê æ¾� 6W� � '.ï~ AgxV2O5

º� áÚê
. 
*Vz�' ßW�Òöº *Û'� 3*� fj �Ï~&
.
·ë*�f Ni6 *ö AgxV2O5 ºj spin-coating�B �¢�
;ïj áÚ ÒÏ®� Li .³j V& 5 ��*�b� ÒÏ~
&b�, f�ã 5 *Vz�' ßW ªCf Arb� jòê &
�2 ;Ê(VAC)öB ��Ú r
. *Vz� 
þö �Ï� *
�îf 1 M LiClO4-propylene carbonate (Merck) Ï�b� *
¾Ò ì� �&� ÒÏ~&
. B~*~*{ 5 ;*~» 
þ
f EG&G 273 potentiostat/galvanostatj �Ï~&b�,
Impedence G;f Solartron 1287 electrochemical interfacef
Solartron 1260 frequency analyzer¢ ÒÏ~� ÒÒ�N~
xerogel [* ã«/îã«ö V� �ÿ*ç" *~�ÿö &ê
>º kinetics �¶¢ áî
.

AgxV2O5 xerogel~ z�'�Wf ICP spectrophotometer
(Jovin ybon, JY385)¢ �Ï~&�, �'ßWf TGA
(Shimadzu, TGA-50)f DSC(Shimadzu, DSC-50)j ÒÏ~�
�ò ³~ b~ �ï" bWj G;~&
.
�� 5 ��ªCj ~V *� X-ray Diffractometer(Philips,

pw3710) 5 SEM(JEOL, JSM5410)j ÒÏ~&
. Solid-NMR
(Varian, Unity Inova 300)G;j *� �ò¢ Ni� ò
Úê
ex-metalö ºj �æ�B *V'� O»b� ÒÒ�Nj ã«
�Î ê �� 5 ^¿ "; ì� �Vf~ 7/j ïf ç�ö
B 
þö ÒÏ~&
. 7Li-NMRf spin-echo pulse sequence
5 MAS(magic angle spinning)V»j, �&bî� 1 M LiCl
Ï�j ÒÏ~&
. 

3. Ö" 5 �V

�-º»f Ôf NêöB bulk glasses¾ ceramics?f bîj

B�~º� "� ÒÏ>Ú zb¾ �"ú ÒÒ2N*æ~ �W
Ë ·�bîj ò�º� �Ï>�B &�� ��B ª¢�
.
ß® V2O5 xerogelf Ï�³öB ZV 7�>wj �ö oxide
network� £² áj > ®� .Vö �� .³(M)
j Î&
�B 
·� «~~ MxV2O5ÁnH2O xerogelj ò
 > ®
.
�-º»b� áf AgxV2O5 xerogel~ z��Wj rj�V *
� ICP Spectrophotometer¢ �Ï� Ö" Ag� '' x = 0.06,
0.11, 0.22 Ö êwB 3&æ «~~ xerogel� �W>î
. 
�
®Bb 5 Na+�~ �Nf ¦Â>æ pº ©b� �j B>�
AgxV2O5& B�>îrj {�~&
.

AgxV2O5 xerogel~ �' ßW" H2O �ïj �Ò~V *~
� TGA 5 DSC¢ 10oC/min~ jN� 500oCræ Nê¢ æ
z�Ê�B áf Ö"¢ Fig. 1, 2, 3ö '' ¾æÚî
. Fig. 1
f çNöB 500oCræ ßN�Î Ö"��, Fig. 2º Fig. 1~
Ö"¢ 1.0~1.3Ö~ bj B��Î 120oC¢ ÂB6b� ê��
TGA¢ jv~� ¾æÞ ©�
. Ag·� Ã&�>� xerogel
[Ò�ö ��B H2O~ ·f ç&'b� 6²~º ©j r >
®b� �©b� �j V2O5 *�Úf Ag+& >w� r H2O
5 H3O

+f B� ~~>w~� AgxV2O5ÁnH2O& �WNj r
> ®
. Fig. 1öB �º :f ?� 2�ê >wb� î>>w
� ê¯Nj r > ®
. ¯ 2«~~ b� AgxV2O5 xerogel
[Ò�ö �Ò�j r > ®b� 2�ê~ ��>wj �� £
300oC �çöB xerogel [Ò�~ H2O& Îv �^¾6j r

Fig. 1. TGA curves of the AgxV2O5 xerogels and V2O5 xerogel.

Fig. 2. TGA curves of the AgxV2O5 xerogels and V2O5 xerogel
started from 120oC.
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> ®
. 6� Fig. 2 5 3~ £ 280oCöB ¾æ¾º îïæz
N" ��b�~ Î·� Ag& êw>º ·ö V¢ jf~� 6
²~º ©b� �j V2O5 *�ÚöB Ag& ~~F r z�'
b� Ö�B b" �&� ®º ©b� 6�B
.

Fig. 4ö Ag0.22V2O5 xerogel~ SEM micrographj ¾æÚî

. V2O5 xerogel" îR&æ� RFîÎ·~ AgxV2O5 fibril�
B� ïB ®b� fibrilf Ag& V2O5 Úö ô� Î&F>�
fiber& z× F«~² ¾æÒb� �º Ag~ êwö ~� RF
î ��~ ;�& z× B�� ©b� ��
.

AgxV2O5 xerogelf �¾Ò¢ ~æ pf 
NöB Z;;b�
�Ò~�, ��'� [ç��¢ {�� > ®º 00L(L = 1, 2,
3, 4)~ �ò Cu KαFj �Ï� XRD Ö"� Fig. 5öB &V
� > ®î
. Xerogel~ [*�Ò(d)º d = 11.26ç(x = 0.06),
11.18ç(x = 0.11), 11.02ç(x = 0.22)� V2O5 xerogel~ [*�
Ò(d = 11.5ç)�
 ·b�, ' [*�Òº êwB Ag·� Ã&
�>� 6²~&
. �º VO5 pyramid
~ r*~¢ � ;6Ö
²& Ag+ö ~� &Òòææ� B�~ ;*V >BK� 6²�
ö V�B ©b� " >ê ®b¾8), "� Ag+f ~~B z�'
b� Ö�B bö ~� 'Ë¢ ©b� º;B
. 
�' ßW Ö"öB ¾æÂ ©¾" AgxV2O5º 360oC �ç~
NêöB Ö;z& �·>�, 400oCöB 2�* ÿn �¾Ò~
� áf XRD(Fig. 6 ̂ �)öB �º :f ?� ortho-rhombic

��� Ö;z& ¢ÚÎj r > ®
. �Ò� xerogelÚ~ Ag+

�Nf �ï �Ò~º &ê� ß; *~& �â çö ¾ ¾æ
¾æ p� ®
.

Ag0.22V2O5 xerogel~ *Vz�' ßWj �Ò~V *~�
spin-coater¢�Ï Ni ÷*6ö �¢~² ê� �B B�� ·ë
*�b�¦V áf xerogel~ linear sweep voltammogram
(LSV)j Fig. 7ö ¾æÚî
. ''~ LSVöB r(-)~ *~ö
Bº Li+�N� AgxV2O5 [Ú� ã«�, ·(+)~ *~öBº î
ã«� ¢Ú¾º >wj ~�, r� >w�f 
r" ?
.

yLi+ + ye- + AgxV2O5ÁnH2O � LiyAgxV2O5ÁnH2O
�âöB �º :f ?� AgxV2O5 [ Úö Li+�N� ã«

Fig. 3. DSC spectrum of the Ag0.11V2O5 xerogel. 

Fig. 4. SEM micrograph of the Ag0.22V2O5 xerogel (15 kV, 40 kX).

Fig. 5. XRD patterns of the AgxV2O5 xerogel at 25oC.

Fig. 6. XRD patterns of the AgxV2O5 heat treated at 400oC.
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F > ®º 'Úê 4«~~ ß;¶Ò& ®rj ~ö*~ /Ö
Ò >�¦V {�� > ®
(3.49, 2.93, 2.80, 2.46, 2.08 V
vs. Li/Li+). 0.1 mV/s~ "Ò³êöB áf Ag0.22V2O5~ *æ
Ïïf 430 mAh/g�� cycle efficiencyº £ 94%� ¸f ÎN
j ¾æÚî
. Ag�ï� Ã&�ö V¢ dip-coated V2O5~

LSVf ôf N�¢ " > ®b�(Fig. 7(a) ̂ �), 2.9 V "*
~ /ÖÒ~ ^V& Ã&~�B /ÖÒ~ ªÒ& ¢Ú¾º ©
j BÒ � > ®
. Ag0.22V2O5~ ãÖ 2.80 Vf 2.93 V~ /
ÖÒ ªÒ& {
® ¢Ú¾º ©j " > ®b�, ~ö*~ö
&w>º Öz*~~ ** /ÖÒ& 3.03 Vf 3.32 VöB ''
&w>Ú ¾æÂ
. �º êwB Ag+~ 'Ëö V�~º ©b
� Li+�N� ã«F > ®º ö.æ& 
� î�Ú ¶Ò(site)
& V2O5[ Úö �W>î�¾ êwB Ag+�N~ ÖzÁ~öö
~� ©b� �'� > ®
.

Fig. 8ö "Ò³ê¢ Ã6�Ê�B G;� *~*{�F~ æ
z¢ 
B G;� *~8ö 10("Ò³ê: 1.0 mV/s), 100("Ò
³ê: 0.1 mV/s)j �~� ?f ²�ö ¾æÚî
. "Ò³ê¢
0.1, 1.0, 10 mV/s� Ã&�Ê�B G;� Ö" "Ò³ê& Ã
&�>� cycle ÎNf Ã&~�, cell Ïïf 6²~º Ö"¢
�� "Ú N³ �ê& Li+�N~ {Ö" &ê& ®rj r >
®î
. "Ò³ê& �¢î>� O*(~ö>w)� /ÖÒ**&

&**� �ÿ~º ©f B� 
� ö.æ &*¢ &ê xerogel
Ú ß;¶Ò¢ ÒÒ�N� �¾ jÖææ á� ç�öB **
& �� ³ê� &**� �ÿ�b�B �& /ÖÒ& &**
öB ¾æÚ² >º ©b� 6�B
9).

Li/Ag xV2O5 *æ~ ÏÁO* ßWj �Ò~V *~� 10 mA/
g~ *~¢ fö �&~�B áf Ö"¢ Fig. 9ö ¾æÚî
.
¢>'b� Ö;W *�~ ÏÁO* �Ff ÒÒ�N� ã«
F > ®º ¶Ò~ ö.æ &*& �;>Ú ®º &ê� ïê
� �j ¾æÚ�, Z;;ç�~ *�f ¢;� VÞV¢ &ê
çFj ¾æÞ
. ��¾ Fig. 9öBº ¢;� VÞVf ïê�
�j ÿ�ö &æº �F� &VB
. �©f SEM�¾ XRD
Ö"öB ��� AgxV2O5~ macro structureº Z;;�¾,
micro structureº & V� ç��V r^ö � v &æ ãÖ&
�þ ¾æÚº ©j r > ®
. ïê� �j &æº ** �
*f B~*~*{ �F~ /ÖÒ**fê ¢~�j " > ®

. 10 mA/g~ �&*~öB Ï*� Ö" £ 94% ��� ÎN
j ¾æÚî
.
O*Nö V� ·� ßWj �V *� 10, 50, 100 mA/g~
*~¢ '' &�"�B áf Ö"¢ Fig. 10ö '' ¾æÚî

. ¢>'b� �&*~& Ã&~� kinetics º�ö ~� *�
Ïï� 6²�
. ß® O**~ &ê¢ 10V;ê çß�Ê�
£ 15%~ j*æÏï� 6²~&
. �âöB ¾æÂ :f ?
� Ag �ï� Ã&~� 2.5 V �ç~ **öB ÒÒ ã«ï�
Ã&~� f~ ï�*{" Ïï� çß~º Ö>� WËj �
�"î
. ¯ êwö ~~� ÒÒ� ã«F > ®º î�Ú ¶
Ò~ �W, ¾�� ö.æ &*~ æz �b� �~� ã« *
* çß" Ïï~ Ã&& ��Úê ©b� " > ®
.

Table 1~ *æÏïj jv� Ö"öB �º :f ?� Ag¢
êw� xerogel~ WË� *æ Ïï~ Ã&f ï�*{~ çß
b� ¾æÎj r > ®
. 6� Ag¢ êw� xerogel~ *V
*êêº 0.6~5.7 S/cm� V2O5 xerogel~ *V*êê(4.9Ü10-4

S/cm)�
 ô� Ëç>îb�, Ag0.22V2O5 xerogel� &Ë ¸f

Fig. 7. Linear sweeep voltammograms of V2O5; (a), and the
AgxV2O5 xerogels; (b) x = 0.06, (c) x = 0.11, (d) x = 0.22 at sweep
rate 0.1 mV/s.

Fig. 8. Linear sweep voltammogram of Ag0.22V2O5 at sweep rate
0.1 mV/s, 1 mV/s, and 10 mV/s. 

Fig. 9. Discharge-charge curves of AgxV2O5 xerogels. 

Table 1. Specific capacity of the AgxV2O5. 

Discharge rate 
(mA/g)

Specific capacity (mAh/g)
Ag0.06V2O5 Ag0.11V2O5 Ag0.22V2O5

10 342 353 383
50 297 301 325
100 276 287 260
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©(5.7 S/cm)b� �j *V*êê& *� ßW BF~ 7º�
º�b� ·Ï~º ©b� " > ®
. 
ÒÒ�N*æöB ÒÒ�N~ [* ã«/îã«ö V� �ÿ
*ç" *~�ÿö &ê>º kinetics �¶º ªb~Ê G;j
Û~� áj > ®
. Fig. 4~ LSVöB ¾æÂ /ÖÒ**ö
��~º ''~ **ö f **¢ �;�B ÒÒ�Nj
AgxV2O5[Úö ã«�B ï;ö ê�~² � ê, ÒÒ�N�
xerogel *� ÚÁ�¦� �ÿ� r áf ªb~Ê G; Ö"
¢ Fig. 11ö ¾æÚî
. fj �ã� ê G;� B�*{f

3.8 V�çj Fæ~&b� Fig. 11ö ¾æÂ **öB G;�
ªb~Ê ßWf ¸f "2>öB ZImaginary »~ >ã� 6²~
� ¾æÂ � B~ >ö", 7 "2> '�öBº 
� **ö
B G;� ªb~Ê �
 
Ö � >ã~ >ö, �Ò� çFb
� �WB ªb~Ê ßWj ��"� ®
. ß® 3.85 V,
2.46 V, 1.90 VöB G;� ªb~Êº 
Ö � ©b� �j Ò
Ò �N~ [* ã«>w� £² ��Úææ á~� ®rj r
> ®
. ��¾ LSVöB B�B :f ?� 
>~ [*ã«
>w� ¢ÚÆ > ®º **� 3.60 V �~� ªb~Ê G;
**& 6²�ö V¢ *Ú ªb~Ê �V& /Ï® 6²� ©
j r > ®
. Cole-Cole plotöB Ñ ®� >öf 
Ö ­f
[~ ê�bî~ �W" [*z�b� xerogel~ interlayerf �
��Wbîö V�~º ©b� �'>�, v ®� >öf ÒÒ
�N~ *~�ÿ>w" *V�7[ 
N�ZÊö �&>Ú ®
b�, �Ò� 45o VÞV~ çFf v ®� >ö" B� 7Ï>
Ú ¾æ¾� ÒÒ �N� xerogel~ [Úö �Ò~º ß;¶Ò�
{Ö~º ";ö V� Warburg ªb~Ê� �~� ¾æÂ
.
Xerogel~ *~�ÿ&�f *� Ú ÒÒ Ö ªN� Ã&�>�
(̄  O* **& 6²�>�) *&® Ã&~º Ö"¢ ��&
.
�º "� V2O5 xerogelöB &V>º ãË" îR&æ�

Fig. 10. Discharge profile of Ag0xV2O5 xerogels; (a) x = 0.06, (b)
x = 0.11, (c) x = 0.22 at different discharge rates.

Fig. 11. Cole-Cole plot for the Ag0.22V2O5 xerogel at different
potential. (b) is expansion of (a) in high frequency region.
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xerogel Ú¦~ ÒÒ�N~ ÖªN� Ã&�>� ÒÒ�N*~
ö�Ò>BK" �Wzö.æ~ æzö ~� Ö"� ��ê
.
Fig. 11öB ¾æÂ ê�&�f **~ æzö ç&ì� ¢;�
©b� �j .Vö �WB &�W~ bî� ¢;~² ;ï [
j ;W~� ®rj r > ®
. ;ï*�öB &V>º &"2
> '�~ 90ãVÞV çFf 2.90 Vf 2.80 VöBò &V �
> ®
. V¢B 2.90 Vf 2.80 V~ ö.æ Ò�ÞöB ÒÒ �
N� {Ö� > ®º &Z�{Ö(semi-infinity diffusion) ã�&
B�>Úæº ©b� ��� � **öB~ ÒÒ�N~ {Ö³
ê& �&¢ ©b� ��
.

Li +�N� xerogel [*ö ã«F *~, Li+�N~ *¶V�ç
� �Ò� ã«ö V� ÎÚ AgxV2O5 xerogel~ ��' æz
¢ {�~V *� NMR ��¢ >¯~&
. Dead timeb� �
� signal~ ¶
j ïV *� 51V-NMRöB spin-echo pulse
sequence¢ ÒÏ®� 90ãpulse = 4.6µs, t1 = 30µs, t2= 15µs
�Ò� d1(delay time) = 5s~ ��j V¶
. 

Li + �N� 0.8Ö ã«B Li0.8Ag0.22V2O5 xerogelj �Ï~�
çNöB 3f 7Li NMR �âj Fig. 12ö ¾æÚî
. *�î
Úö �Ò~º LiClO4 "~ b�f �þ 3B~ b�¢ &V�
> ®
. ¯ 'Úê v «~ �ç~ B� 
� ~ã~ Li+�N
� �Ò�j r > ®
.
�
~ NMR �«f magic angle spinning(MAS)¢ Û�
ßû ì� 9f F�~ spectrumj ¦z F«~² &V� >
®² �
. MAS¢ �Ï~� áf Ö"¢ Fig. 13ö ¾æÚî

. ^ B~ ßû ®º b�¢ ª«~² " > ®b�, ç�&


� Li+~ ÎÛ� z× ¾ ªÒ>Ú ��� ®
. 0.2 ppm 5
-0.3 ppmö ¾æÂ b�º xerogelÚö ã«B ÒÒ�N" ��
ö �WB Li2CO3, LiOH �ö V�>º ©b� �'>�, -
11.8 ppmö ¾æÂ ©f *�î~ ÒÒ�Nö ~� ©b� �
�
. ��¾ NMR Ö"~ ;{� �Cf z�'�ÿ" ¶V'
j�OW �j �J~� �b� ê³ ���¢ F ©b� ��

.

4. Ö  �

Sol-gel»j �Ï~� AgxV2O5~ xerogelj �W~� ÒÒ�
N*æÏ ·� ²Ò�B *Vz�' ßW" �� ªCj ~&

. AgxV2O5 xerogelf Z;;~ [ç��� 400oC �çöB
�¾Ò~� orthorhombic ��� *~>îb�, ����º R
FÎ·~ �*Ú& B� ã& ¢;� OËb� WË~� j�
OW fibrilj ;W~� ®
. NMR 
þb� B� 
� ~ã~
Li+�N� *�ö �Ò�j {�~&�, ÎÚ~ ��æz¢ �
² >>~æ prj r > ®î
.

LSV 5 ÏÁO* ßWb�¦V 
>~ ÒÒ�N� ã«>º
ß;¶Ò& AgxV2O5 �� Úö �Ò~� *æ Ïï� O*N
ö V¢ >jf~º ©f N³�ê& Li+�N~ {Ö" &ê ®
rj r > ®î
. ß® Ag0.22V2O5öB Ag& êwNb��
ÏïÃ& �ö 'Ëj "º ©b� ��
.
*æÏï(specific capacity)f 10 mA/g~ O*NöB ï�

359 mAh/g ;ê� ¸² ¾zb�, ��� ÎNf 94% �ç�
î
. 

6Ò~ &

� ��º ��"�Ò�("B®^: 96-0300-17-01-3) ß;�
� æöb� >¯>îb� ��j æöö 6Ò�ãî
.

^�^ò

1. K. M. Abraham, Electrochim. Acta, 38, 1233 (1993).
2. D. Guyomard and J. M. Jarascon, J. Electrochem. Soc., 139, 937

(1992).
3. V. Manev, A. Momchilov, Nassalevska, and A. Kozawa, J. Power

source, 41, 305 (1993).
4. M. S. Whittigham and A. J. Jacobson, "Intercalation chemistry",

Academic press, New York, 1982.
5. D. W. Murphy and P. A. Christian, Inorg. Chem., 18, 2800 (1979).
6. J. Livage, Chem. Mater., 3, 232 (1991).
7. J. M. Hughes, American Minealogist, 68, 1220 (1983).
8. F. Coustier, J. Hill, B. B. Owens, S. Passerini, and W. H. Smyrl, J.

Electrochem. Soc., 146, 1355 (1999).
9. ;��, f7*, �ëz�, 10, 491 (1999).

Fig. 12. Spin-echo pulse 7Li-NMR spectrum of Li0.8Ag0.22V2O5 xerogel
at room temperature.

Fig. 13. 7Li MAS NMR spectrum of Li0.8Ag0.22V2O5 xerogel (spinning
speed of 3 kHz). 


