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. �

� ��º zêR" �V¢ �Ï~� çN, ç{öB *V¢ B��Êº Z&�Ï *ö�/ Ë~~ BBö &� ©�
.
� Ë~º ç7 zêR �ò*æ(DMFC)f Back-up *æ& ÷R� �Ö>Ú ®Ú, Ûz� ²º *K~ �& 50%¢
DMFC& �/~� ¾^æ ¦ªf Back-up *æ& �/�
. 6� Ûz &V�öº DMFC& 100% jº *Kj �
/~�, ¯� *Kb� Back-up *æ¢ Ï*�
. çV DMFCº FÎ�'� 9 cm2� 8B~ �**æ& çR� �Ö
>Ú ®b�, Z&�~ ·ÿ *{ º*� 2.5~3.9 V~ *{j ÂK�
. 

Abstract : We report a fuel cell power supply unit for mobile phone which operates at room temperature and ambient
pressure using liquid methanol and air. The unit consists of a direct methanol fuel cell (DMFC) and a back-up battery
connected parallely to the fuel cell. DMFC supplies half of the required power and the back-up battery supplies
the other half during talk mode. In standby mode, DMFC covers 100% of the required power and charges the back-
up battery as well. Eight unit cells, each having 9 cm2 of active area, were connected in series in order to raise
the output volotage to 2.5~3.9 V, which is typical for most mobile phones.
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1. B �

¢>'b� �ò *æº Ö² �/ O»b�� Ö"Ï~ ß
>� ãÖ¢ B�~�º &V 7~ Ö²¢ �Ï~� ®b�, >
² �/ O»b�º {» >²~ ;�� �&ê ÒÏ~�¾ _
f >² &Ë �.j �Ï�
. 
��¾ çVf ?f ;�~ >² &Ë ËKöº �ê& ®V
r^ö �¢ ��~V *~� �Ú êz>² z�b� zêR
_f &ºÖj Bî~� >²¢ �/� > ®º BîV& BB
>� ®
. ~æò çV~ O»
f ²º *K� > mWöB
>� W� Z&Ï~ ²; *¶VVö 'Ï~Vöº ¦b¾ 7
ï �öB 
Ö ¦'.~
.
V¢B �Ú ç�~ zêRj êê~ BîV ì� ç7 �ò
�B ÒÏ~Jº ��& 1970j&¦V �ê>Ú zb� ß®
90j& .>¦V zêR~ ç7 Öz>wö '�� /

� �

�>�B *Ò ^ê ' �öB >ôf ��& �B® ê¯>�
®
1-5). �Ú zêR~ ��'� ö.æ &Ë Ïïf 3,000
Wh/kgb�B *Ò BBB Li-ion battery~ ��'� ö.æ &
Ë Ïï� 600 Wh/kg &j £ 5V >&�
.
*Ò ²; *¶VVÏ battery~ �Ë WË�f 20% �ç�
� Ëê >j*f æ³'b� �WË� .ç>º ª¢�
. �
Þ ZF ��V Û� VF 5 *¶²� Jê VF~ /³� B
*ö V¢ B�Ï Z& *¶VVº z× 
VËz F ©��
*Ò �Ï>� ®º Li-ion battery�º ²j¶¢ ò��Ò ò�
ÒÏ �*j {�~æ á� ©b� º;B
. ��æ� DMFC
º ��' ö.æ &ËÏï� .&'b� ¸j öò jî¢ 

� �ò*æfº �Ò çN 5 ç{öB �ÿ� > ®V r^
ö Z&�, �Þ§ ��V �" ?f ²; *¶VV~ N^&
*öË~� 
Ö F�~� �¢ �Ï~Jº �ê& �B® ê
¯>� ®
6-7). 
� ��&öBº ²; DMFC *ö �/Ë~¢ Jê, B�~
� Z&�ö &� DMFC~ 'Ï &ËWj �V~&
. 



28 J. Korean Electrochem. Soc., Vol. 5, No. 1, 2002

2. 
þ O»

2.1. Membrane Electrode Assembly B�
W." �rªj carbonö ��~V *~� V �W�

Na6Pt(SO3)4f Na6Ru(SO3)4¢ ';ï~ carbon" �þ �ÖÏ
�ö �� ê ~ö�B ���V
. �-² ~� B�B
cathodeÏ /
º Pt~ ��ï� 60%Pt/C��, anodeÏ /
º
40%Pt-20%Ru/C�
. 
' /
º Nafion Solution, PTFE, Isopropyl Alcohol �"
b��B pastez � ê cathodeÏ /
 pasteº teflonÏ�b�
B>¾Ò � carbon paperö, anodeÏ /
 pasteº B>¾Ò¢
~æ pf carbon paperö :� ê ���V
. 20�* �ç
��B /
[j ¢;ï~ Nafion solutionb� Ò¾Ò� ê
100oCöB 100 kgf/cm2~ {Kb� 1ª* �* &{j ~�
MEA¢ B�~&
. � r carbon paperº KurehaÒ B®j �
Ï~&b� ' MEA~ ��'f 9 cm2�
. � r *�ö �F
B /
·f �ò� 5 �V�ö PtV&b� 8 mg/cm2& >ê
� ~&
. 

2.2. Non-Bipolar type Module B�
*Vz�'� >wö ~� B�B *V¢ ÷*~V *� ¢
>'b� ÒÏ>º graphiteÒî~ bi-polar plate&� 0.2 mm~
SUS304L foilj grid;�� &�~� /
[ ææÚ� ê²«
�ö 7/�V
. �-² �b�� DMFC module~ ö.æ&
ê¢ ¸&
.
�«'b� çV .³ ÷*Ú¢ MEA~ ·�ö *~�Î ê

novel polymer¢ ÒÏ~� ¢;��öB &{ &�~� DMFC
modulej B·~&
. � DMFC moduleöº 8B~ �**æ
& çR� �Ö>Ú ®
.

2.3. Hybrid type *ö�/ Unit B·
Back-up*æ� ÒÏB Li-ion batteryº *Ò SK TeletecÒö
B 6
7� IM-1100 model~ ²; *æOö ÒÏ>º ';
Li-ion battery(Model: SK BAT-300S)¢ j�~&
. çV
batteryº ö.æÏï� 750 mAh�� ¦b 5 îïf 5.5 cc,
17 g�
.
� ��&� B·� DMFC module" çV Li-batteryº ÷
R� �Ö>Ú ®b�, Li-battery" ���~ terminal� �Ö>
º Ò�öº, /Ï� Nê çßb� �� "Ï* 5 "O*~
Oæ¢ *� *V²�& �Ö>Ú^ ®
. 6� zêR Ï�j
vÚ~V *~� ç¦ö �òÂ«�¢ *~�Vb�, B�>º
CO2VÚº �¦� FÂ>¾ zêR Ï�f FÂ>æ pê�
SK(")öB BB� ÛVW polymer filmj ËO~&
.

Fig. 1~ ÖG� �ÒöB B·� monopolar type~ ;ï;
DMFC module�
. 4B~ unit cell� �WB monopolar 2B¢

� çR� �Ö~� � B~ DMFC module� >�
monopolar Ò�ö methanolÏ�� *~�
.

3. Ö" 5 �V

� ��öBº 2M zêR >Ï�j anode~ �ò� ÒÏ~
&b�, çN, ç{~ &V7 Ö²¢ cathode~ �ò� ÒÏ~
&
. �*�'� /
 ê�ïj æz�Ò ãÖ~ �*�'�
*~-*{ ßWf Fig. 2f ?
. �âöBf ?� /
~ �ï
� 8 mg/cm2¢ r �& *~&ê¢ ��"� ®b�, �º z

êR~ Özª� >w� /
ïö �² ~�~� ®rj ~�
�
. 
� ��öB B·� unit cell 8B¢ çR� �Ö� ê~ *
~-*{ ßW Ö"º Fig. 3" ?
. ¯, ��' 9 cm2~ unit
cell 8B¢ çR� �Ö~�, 10 mA~ *~B��ö *{�

Fig. 1UU Photograph of monopolar containing four MEA connected
in series.

Fig. 2UU Effect of the amount of catalyst at room temperature and
ambient pressure.

Fig. 3UU Polarization curve for one module consisting of eight unit
MEA connected in series at room temperature and ambient
pressure
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3.9 V& >� 50 mA~ *~ B��ö *{f �² 2.5 V�ç�
B
. ��æ� Ûz&V~ ãÖöº DMFCöB Z&�b�
3.9 V�~öB �² 10 mA�ç~ *~¢ �/� > ®
.
100 mA¢ ÒÏ~º Ûz�öº DMFCöB 10 mAf back-up
batteryöB 90 mA¢ .Vö �/~² >�, O*ö V� **
~£� DMFC~ *~ �/j7f ¸jæ² >� >&� back-
up battery~ *~ �/j7f Ôjæ² B
. 
� Ûz&V~
ç�� 
Ú* ãÖ DMFCöB Z&�b� 10 mA~ *~¢
�/�" ÿ�ö ¯�B� *~¢ back-up battery� �/�b
�� 3.9 Vræ Ï*�Êê� Jê>Ú ®
.

Fig. 4º çV .çÖ"¢ ¦~æÿö V¢ Li-ion battery~
*{æz� ¾æÞ ©�
. �r Li-ion battery~ Ï*ç�º
3.9 V� &;� ©��, 0~T1 5 T3 �ê �*f Ûz&Vç�
� ãÖ�B Z&�ö jº� *~ï 10 mA¢ DMFCöB �
/~� ®º ©��, T1~T2�*f Ûz�*b�B Ûz�*~
Ã&ö V¢ *{� ÎÚæ² >¾, T2~T3�*öBf ?�
DMFCöB Ûz&Vö jº� *~ 10 mA¢ �/� ö jî
¢ back-up battery¢ Ï*�B *{� R¢&² B
. 
Ë�* Ûz� �~� *Ú ²�& 2.5 V�~� ÚJ. ãÖ

öê ¢;*{ræº Ûz¢ � > ®b¾ Z&�� º�~º
�²jº*{j n;'� &6öB 2.5 V� "r 2.5 V� *{
~£� ¢� Ûz¢ 7æ�Ê� Ï*�*� jº~² B
. �
�¾ Li-ion battery �ëb� ÒÏ� r~ ** ~£³êf j
v~� ç&'b� z ôf Ûz�*j {�� > ®
. 

Fig. 5f 
B'b� B·� ç7 zêR �ò*æ *ö �/
Ë~¢ �Ï~� Li-ion battery~ .V Ï**{� 3.5 V� ç
�öB 2.7 V& F rræ 100 mA¢ ÂK~�, 2.7 Vö ê��
�êöº 10 mAòj ÂK~ê� Ú*Î�¢ 'Ï�Vj ãÖ
*ö�/ Ë~~ *{ æz¢ ¾æÞ ©�
. çV Ö"¢ Û�
� ��&öB B�� *ö �/ Ë~�º £ 15ª* Ûz& &
Ë~�, Ûz� ²ºB ö.æf Ûz&V� jº� ö.æ¢ �
/~� .V *{� 3.5 Vræ ß{~º� 230ª� ²º>î
.

4. Ö �

ç7 zêR �ò*æ¢ Li-ion batteryf �ê~� ���ö
*öj �/� > ®ê� ~V*� anode/cathode/
 B�, �
* MEA B�, novel polymer¢ ÒÏ� modulej B�~&
.
Li-ion battery~ .V Ï**{� 3.5 V� ç�öB 2.7 V& F
rræ 100 mA¢ ÂK~�, 2.7 Vö ê�� �êöº 10 mAò
j ÂK~ê� Ú* mode¢ 'Ï�Vj ãÖ £ 15ª* Ûz
& &Ë~�, Ûz� ²ºB ö.æf Ûz&V� jº� ö.
æ¢ �/~º� £ 230ª� ²º>î
. 
��� DMFC *ö�/ Ë~& çë'b� �Ï &Ë~V
*�Bº z× ²;b� B�>Ú¢ � ©��, �¢ *�Bº
�WË /
¢ BB~� �*�'� ÂKj z× ¸�¢ � ö
ò jî¢, �* ¸� � z ôf monopolar¢ '[�Ò >
®Ú¢ � ©�
. 6� &Ë 7º� ©f zêR crossover&
ì� �³ê~ zêR Ï�j ÒÏ� > ®º membranej B
B�¢ �
.
� ��&öB B·� ç7 zêR �ò*æ~ ö&¢ ªC
� Ö" Òòjò £ 67,000ö�îb�, &ï �Ö�öº
30,000öræ ÔÂ > ®j ©b� º;>î
. V¢B 
Ö "
º� º&' ö&çß º�� ì
� &Ï' G�öBº Ëê
Ïª® Li-ion batteryf ãçK� ®º ©b� 6�B
.
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Fig. 4UU A prospect of voltage variation in talk time and standby.

Fig. 5UU Experimental result of voltage variation in talk time and
standby mode.


