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. �

KOH ;"VW *�îj ÒÏ~º r��ª-�V �**æöB �.ö², *�îö Î&~º ÛBB~ «~, ÛBB~
³ê, *�î Nê, KOH ³ê, O**~&ê �j æz�Ê�B >²B�³ê¢ G;~&b�, ' 
þ æ>
� �~
º 'Ëö &� �Ò~&
. *�î Ï�ö ZnO¢ �z³ê� Î&~� Î&~æ pf ãÖö j� >²B�³ê¢
50% ;ê� ÛB�Ò > ®º >�ö, ZnAc(Zinc Acetate)º >wÛBB�B ��j ~æ á~&
. KOH ³êf
*�îNê& ¸j>� ZnO~ >w³ê ÛBÎ"& çß~&
. r��ª~ >²B�³êº KOH ³êf *~&êö
&� 1NF; Ã&�>~ ãËj &æ�, Nêö &� æ>; Ã&�>� ¾æÒ
. 

Abstract : In an aluminum-air unit cell used alkaline solution, Hydrogen evolution rates were investigated for the
observation of the effects of alloy element, inhibitor and its concentration in electrolyte, KOH concentration, solution
temperature, and current density loaded to cell. Hydrogen evolution rates were reduced up to 50% by saturating the
solution with ZnO, while ZnAc(Zinc Acetate) did not work as inhibitor. The inhibition effect of ZnO increased with
increasing the KOH concentration and solution temperature. They were linearly increased with the KOH concentration
and current density in first order and exponentially increased with the solution temperature. 

Key words : Alumium-air battery, Hydrogen evolution rate, Alloy, Inhibitor

1. B � 

.³-�V *æ~ r�Ï bî�B ÒÒ, r��ª, j�, Æ
�� ÒÏ>º�, � 7 r��ª" j�~ wÏ &ËW� &Ë
¸f ©b� ��>� ®
.1,2) r��ªf ¦�ï� .³Wª
7 3®�� ô� Ôf ç�7ï(8.99 g/equiv)j &æ�, ��
' ö.æ&ê(8,076 Wh/kg)& ¸j *�b�B �Ï &~&
Ö>~
. NaCl" ?f 7W *�îj ÒÏ~º r��ª-�V
*æº ÂK&ê& Ôj &;Ï�¾ �&Ï ö.æöb� �
Ï� &Ë~�, KOHf ?f ;"VW *�îj ÒÏ~� Â
K&ê& 
Ö ¸j ÿKV&j &Ú� > ®º ö.æöb�
�Ï� &Ë~
. ;"VW *�îj ÒÏ~º �ÂK*æº
�V*�~ ¶ç� 'f ©b� ��>� ®b¾3,4) r��ª*
�~ ²Î& ��, >²B�� ôf ^B6j &æ� ®
.5)

Despic �3,4)ö ~~� ;"VW *�îj r��ª-�V *æ
ö ÒÏ� ãÖº r��ª ��~ Özï� B�>Ú *�>

w &~f ?f ^B& B�~æ pº ©b� 6«>î
.
Bockstie �5)ö ~~� ;"VW *�îö B> r��ª .³
j *�b� ÒÏ� ãÖöº r��ª ��öB~ >²B��
"&�æ�, � >²B�ö V� ö.æ ²Î& ç�� ©b�
��>� ®
. 6� ;"VW *�îj ÒÏ� ãÖöº r�
�ª *�~ >w³ê& .Z �¢ �ò*�~ ²Î& æ¾~

º ^B6� æ'>� ®
. �" ��ö ~~� *�>w³
ê¢ '.® �.~V *� *�j �.b� ÒÏ6)~�¾ Ï�
ÛBB¢ Î&7)~º O»� ²BB :& ®
. 
r��ª~ *�>w³ê¢ ÛB 6º �.~V *� ��º
"� B> r��ª &�ö r��ª �.j ÒÏ~º O»ö
:ûj v� ê¯>î
. r��ª" r��ª �.f Bê¾
�Ö";, �.ö²ï 5 ÒÏÏ' �ö V¢ ª~~� ®
. r
��ªö ß;Wª~ �.ö²¢ Î&~� ãê, ;ê, *�W
�" ?f Vê' Wî" Ú�W �" ?f �ë' Wî� �
² Ëç>º �.j áj > ®
. r��ªö Î&~º "º
�.ö²�º Cu, Mg, Zn, Si, Mn �� ®
. Mnj Î&~
� ;ê¢ Ã&�Ê� Mg" Sij Î&~� Ú�W" ;�Wj
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Ëç�Ê� Cu, Zn, Mg �j Î&~� �K r��ª �.�
B
.8) ôf ��¶
f r�~ *�>w³ê¢ '.® ÛB�
ÊV *� r��ª �.j ÒÏ~&b�, B> r��ª�

Ï�³ê& 6²�
� B�~&
.9-11) 6� Hori �10)f r�
�ª~ *�>w³êº �.Wªö �² ~��
� B�~&
b�, Albert �7)f 57S(97.5%Al, 2%Mg, 0.25%Mn) �.~
Ï�³ê& 
� �W~ �.�
 Ôj Ï�³ê¢ �.� >
®º *�b� &Ë Ö>~
� B�~&
. �.Òîj *�b
� ÒÏ� ãÖº �Â>º *���j jv' �W� 'f .
³Obö ~� �Ú2b�� Ï�>w³ê¢ ÛB~�, O*�
öº ï� ½Îæ�B r��ª ��� �Â>Ú *~¢ B�
�Î
º ��Ö"& ��B :& ®
. Macdonald �6)f ;"
V *�î� 4 M KOH >Ï�j ÒÏ~� Ga, In, Tl, Mg
�Ò� Mnj Î&� r��ª �." B>� r��ªj r�
b� ÒÏ~�, r��ª *�>w~ >wV�, �Ò� *æ ß
W~~ æz �ö &� �Ò~&b� �.ö²& >²B�j Û
B�
� ~&
. 
r��ª~ *�>w³ê¢ ÛB� > ®º 6 
� O»b
�, �.j ÒÏ~º &�ö ?f Î"¢ �~ > ®º >wÛ
BB¢ Î&~º O»j �ê� ����ê ç�>& ®
.7,12)

Î&B� �ÏF > ®º bî�B ZnO, ZnCO3, ZnAc(Zinc
Acetate), HgCl2, MgO, Na2SnO3 �� ��>� ®
. � 7
Hgêf Znê& >²B�j �² ÔÂ > ®b� � 7 HgCl2
¢ *�îö Ïª® �/�öº r��ª �.ö çw~º Î
"13)¢ �&b¾ ��bî ÒÏ�¢º ^B �öê *�îöB
âÞ *�� �V7öB Ö²f /Ï� Öz>wj ¢bB *
�� �³'b� ¦Ê�æº �~ ^B¢ &^ *�î Î&B
�º ¦'�~
� æ'>� ®
. �Þ Znê z�b 7 ZnO
º �� 
þ��14,15)öBê � Ö>Wj ¾æÚîb�, r¢Ò
*�îö ZnO¢ Î&�b�� NêÃ&¢ 6²�Êº� �²
Î"& ®
� ��~&
. 6� ZnO& j�ê Î&B ^&æ
7 &Ë ãBW� ±bæ� �Ï�� � ©b� 6�B
. 
� ��öBº r��ª �.~ «~f >wÛBB~ «~¢
æz�Ê�B KOH ;"VW *�îj ÒÏ~º r��ª-�V
�**æöB ¦>w� >²B�³ê¢ BÚ� > ®º O»j
{� 5 �«~�¶ ~&
. B>r��ª, Mn-Al, Mg-Al,
Mg-Si-Al�.j �þ*�b� F;~�, ZnO, ZnCO3, ZnAc
�~ j�ê >wÛBB¢ KOH *�îö Î&� ãÖf Î&
~æ pf ãÖö &�, >w�* ã"ö V� >²B�ïj G
;~&
. 
>²B�³êº *~>æö V¢ r��ª~ *�>w³êf
;ï'� &ê¢ &ææ�, � ³ê�f, 

(1)

� �*� > ®
.16) 

Butler-Volmer�" Arrhenius�j Ö�~� � (1)~ >w³ê
ç>[k1]º, 

(2)

� ;Ò>Ú >w³êç>¢ Nê~��, "*{, �Ò�
Arrhenius �~ �>� &Ú� > ®
.16)

� (1)" (2)ö ¾æÞ :f ?� >²B�³êº Faraday»
�ö V¢ ¦~ *~&ê~ Ã&ö V¢ F;'b� Ã&~�
.&Nêö &� æ>'b� Ã&� ©b� .çB
.

2. 
  þ

�þ&ç r��ªf �7öB £² �«� > ®º �Ö®
b�B B®®^ AA-1050, 3003, 5052, 6061��� Table 1
ö ''~ �&�Wj >�~&
. AA-1050f Bê& 99.1%�
ç� B> r��ªö ��~�, 3003f Mn �.b�B �ï
~ Fe, Cu, Si¢ �F~� ®
. 5052f 6061f '' Mg"
Mg-Si �.�
. r��ª �Þf 5 cmÜ5.5 cm �Ïb� .�
� êö �ã �öB *�>w� ¢Ú¾ê� ~V *� Ý�j
ö�� >æ� b��V
. 
>²B�³ê G;j Û~� r��ª-�V �**æ~ *�
>w ßWj �Ò� Ï'b� Ú*Nê¢ 15oC~45oC, KOH
³ê¢ 2M~8M, ÛBB«~¢ ZnO, ZnCO3, ZnAc, ÛBB~
³ê¢ 0~1.2 wt%, O**~&ê¢ 0 mA/cm2~72.7 mA/cm2

�b� æz�V
. >²B�³ê 
þf 25oC, 4 M KOH *
�îöB >¯~&b�, 25 ml~ >²& B�~º �*j G;
~� �ò �*�'� �*�*�~ B�¦b¢ ÖÂ~&
. r
��ª J«~ö &�, ÛBB ^«~¢ '' 0.6 wt% Î&�
ãÖö &�, ÛBB³ê¢ 0.3 wt%öB 0.3 wt% Ãªb�
1.2 wt%ræ æz�Î ãÖö &�, KOH ³ê¢ 2 MöB 8 M
ræ æz�Î ãÖö &� '' >²B�³ê¢ G;~� �
.Wª~ 'Ë, ÛBB«~~ 'Ë, ÛBB³ê~ 'Ë, OH- ³
ê~ 'Ëj �Ò~&
. *�îNê~ 'Ëj �Ò~V *�
4 M KOH Ï�~ Nê¢ 15oCöB 45oCræ �.~� >²B
�³ê¢ G;~&
. ¦~*~&ê~ 'Ëö V� 
þöBº
25oC, 4 M KOH *�îö >wÛBB¢ Î&~æ pf *�î
" 0.5 wt%~ ZnO ÛBB¢ Î&� *�îöB ¦~*~&ê
¢ 0 mA/cm2öB72.7 mA/cm2ræ æz�Ê�B >²B�³ê
¢ G;~&
. 

þË~º Fig. 1ö ¾æÞ :f ?� ¶ÿ�. �N>�ö
�Îê ç�� Ú*�b�� *æÚ *�î~ Nê& ¢;� ç
�� Fæ>ê� ~&
. 
þ*æ~ r�" ·�f Pro-
grammable Power Supply (PM 2831, Philips, Netherland)�

¦V ;*~� *öj �/Aj ¦~& �Òê� ~&b�, SCE
V&*�ö &� r�**, �Ò� Ú**�ö �/>º *~

γH2
–

iH2

nF
------- k1C

n
OH= =

k1 Aa
G∆

RT
--------– 

  αnFη
RT

---------------– 
 expexp=

  
Table 1. Composition of domestic commercial aluminum

No.
composition [wt%]

Al Mg Mn Zn Fe Cu Si Cr Ti
AA*-1050 à99.1 0.05 0.05 0.05 0.4 0.05 ß0.25 0.03
AA-3003 98.5-98 1.0-1.5 0.1 0.7 0.05-0.2 0.6
AA-5052 96-96.7 2.2-2.8 0.1 0.1 0.4 0.1 0.25 0.15-0.35
AA-6061 95-97.3 0.8-1.2 0.15 0.25 0.7 0.15-0.4 04-0.8 0.04-0.35 0.15

AA : American Aluminum Association
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�f Double Pen Stripping Recorder (R-22, Rikadenki,
Japen)ö V�~&
. *æ~ Ú* 7ö v� *Vïf digital
coulomb meter¢ �Ö~� G;~&b� *�î~ Nêº
digital thermometer¢ �Ö~� G;~&
. r�öB B�~º
>²VÚ~ �Wïf �VV(Bubble meter)� G;~&
.

3. Ö" 5 �V 

3.1. r��ª �.~ 'Ë
Fig. 2º 25oC, 4 M KOH� 
þ��öB ÛBB¢ Iæ p
f Ï�öB r��ª «~ê >²B�³ê~ æz�ÿj G;
~� ê�� �â�
. 
þ 15ª ê Mg-Al�.~ *���f
÷fïj jîb�, Mn-Al�." Mg-Si-Al�.f 
þ .V¦
V *���� ¦fïj jîb� 
² �*j ~V �·~&

. >�ö Bê& ¸f B>r��ªf >w~º ÿn *��
�f �f ²ïj j� *�îf ÷fïj Fæ~&
. �º r
��ª~ �.Wª~ N� r^� ©b� 6�B
. Fig. 2öB
r > ®�� B>r��ª, Mn-Al�., Mg-Al�., Mg-Si-Al
�.~ >²B�³êº '' 0.0079, 0.0091, 0.0088, 0.0101
ml/cm2sb� ¾æÒ
. B�B >²ïf �*ö V¢ BB® Ã
&~º ;�¢ &ææò � Ã&N� �æ pj � ��öBº
�ï�8j ÖÂ~� ¢;� 8b� 'Ï~&
. B>r��ª
� 
� r��ª�.ö j� >²B�³ê& Ô² ¾æÎj r
> ®
. � Ö"º D.D. Macdonald6)�� �.Wª~ ·� '
f ©� >²B�ïj ç&'b� ÛB~º� Ö>~
� B�
� Ö"f ÿ¢� ãËªj ��"� ®
. V¢B r��ª .
³7öB &&��B �.ö²& 'f B>r��ª� Mg 6
º Mnj ��~º �.�
 ¦>wj ÛB~º� Î"'ªj

r > ®
. ~æò D.D. Macdonald6)�~ ��ö ~~� Ga"
In~ r��ª �.ö &� >²B�ïf B> r��ª(99.99%
�ç)�
 �.ö²& >²B�j ÛB�
� B�~&
. Hori
�10)~ B�öê Zn, Sn, Ga, Bi �~ �.ö²& >²B�j
ÛB~º� ®ÚB Ö>~
� B�~&
. V¢B Zn, Sn, Ga,
Bi, In, �~ �.f >²B�³ê¢ 6²�Ò > ®j©b� 6
�>¾ Drazic�17)~ ��öB B�� :f ?� Mg, Mn, Si,
Fe, Cu �~ �.ö²º ¦>w ÛBÎ"& ì�¾ �æ pº
©b� 6�B
. 

3.2. >wÛBB~ 'Ë
Fig. 3f ^«~~ ÛBB ZnO, ZnCO3, ZnAc¢ Î&� ã

Fig. 1. Schematic diagram of the experimental system of apparatus.
CC Working electrode(Al) DD Counter electrode(Pt) EE SCE(Satu-
rated Calomel Electrode) FF Bubble meter GG Power supply HH
RecorderII Coulomb meter JJ ThermometerKK Water circulator
LL Water bath

Fig. 2. Variation of hydrogen evolution rate with the dissolved time
of four species of aluminum.

Fig. 3. Variation of hydrogen evolution rate with the dissolved time
of the pure aluminum in 4 M KOH solution added with 0.6 wt%
inhibitors.
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Öö &� >²B�³ê~ æz�ÿj G;~� ê�� �â�

. � 
þ";öB Mn-Al�., Mg-Al�., Mg-Si-Al�.f
>w� ê¯� 15ª ê �Þ ��ö ÛBB� �� 6Óï~
­f ï� �W>î
. ��¾ >w�*� æÆ>� �Þ~ ­
f ïf 6N vâòrb� ²ï��¾ ¦;ïb� æ~&� *
���öB ÎÚöj &V~&
. B>r��ª~ *� ��f
.Vöº j" �f ²ï~ ï� �W>îb� >w�*� ã
"�ö V¢ ÿf ²ïb� æ~&
. Fig. 3ö ¾æÂ >²B
�³êº Fig. 2öBf îR&æ� �*� ã"~z¢ê �~
¢;� 8j ¾æÚ� ®
. ÛBB¢ Î&~æ pf Fig. 2f
jv~� j�z�b Î&B& *�îö Î&>� >²B�³
ê& 6²�j r > ®
. j�z�b «~ö V¢ >²B�³
êº £*~ N�¢ &ê
. �©f Î&B~ ÛBÎË" r�
�ªö �O~º j�ï~ ç� N�ö ~� ©b� ��
.
Fig. 3öB r > ®�� Î&B¢ Iæ pf ãÖ~ >²B�
³êº £ 0.008 ml/cm2s�æò ZnAc¢ Î&� ãÖº £
0.0042 ml/cm2s, ZnCO3 6º ZnO Î&� ãÖº '' 0.003
ml/cm2sf 0.0028 ml/cm2s� ©b� G;>î
. V¢B ;"
VW *�îj ÒÏ~º r��ª-�V*æö j�ê >wÛB
B¢ Î&~� >²B� ¦>wj £ 63~ 65%;ê &6�Ò >
®rj {�� > ®
. ^«~~ >wÛBB 7 ZnAcº ZnO
f ZnCO3 ÛBBö j� ¦>w� >²B�³ê¢ ÛB~º Î
"& Ô² ¾æÎj r > ®
. � Ö"¢ Fig. 2~ �.ö
V� >²B�³êf jv� �� �.�
º ÛBB¢ Î&~
º ©� ãB'� ��¾ ¦>w� >²B�j ÛB~º� Î
"'�¢� 6�B
. 

3.3. ÛBB ³ê~ 'Ë
Fig. 4º ÛBB ³êf >²B�³êf~ &ê¢ jv� �
â�
. � �âö ~~� ÛBB³ê& Ã&�>� >²B�³
êº 6²~º ãËj &ê
. �©f ÛBB ³ê& Ã&�>
� ÛB Î"& �
º Ò
j ~��
.18) *~¦~& ìº ã
Ööº ZnO¢ Î&~æ pb� 0.008 ml/cm2s~ >²& B�
~æò 0.3 wt% 6º 1.2wt%~ ³ê� ZnO¢ Î&~� 0.004

ml/cm2s 6º 0.0015 ml/cm2s~ >²& B�~æ�, ¦>w Û
BÎ"& '' 50%f 81%ö �~º Ò
j {�� > ®
.
6� 36.4 ml/cm2~ *~¦~& ®º ãÖöBê 0.9 wt%~
ZnO Î&ö ~� >²B� ¦>w~ 0.0125 ml/cm2söB
0.0073 ml/cm2s� 6³>Ú £ 42%~ ÛBÎ"¢ ¾æÚî
.
ß® ZnO ÛBB ³ê& 0.6%�Ú~ &³êöBº /Ï� &
6Î"¢ ¾æÚîb�, �³êöBº jò� Î"¢ ¾æÚ�
®
. V¢B ZnO~ ³ê& Ã&�>� >²B�� ÛB>º
Î"¢ &V� > ®î
. 

3.4. *�î Nê~ 'Ë
Fig. 5ö ¾æÞ :f ?� >²B�³êº ZnO >wÛBB
~ Î& �¦ö &êì� *æ~ *�î Nê& Ã&�ö V¢
æ>�>'b� Ã&�j r > ®
. �©f Nê& Ã&�ö
V¢ r��ª"~ Ï�ê Ã&f �ö V� r��ª ��~
ïvþö "º 'Ër^b� 6�B
. r��ª ��~ ïf
Nêö V¢ æz~� ¸f NêöB z× ­jê
. ��æ�
ïj Û� OH- *�j �R £² � > ®b� >²B�³ê
¢ Ã&�Êº ©b� 6�B
. 
ò çNöB Ú*� ãÖö
º >²B�³ê& �® Ô� Ú*�*� ã"~z¢ê >² B
�³ê& ¢;~² ¾æÒ
. � Ö"�¦V çNöB Ú*�
rº ¦>w� 'b�, £ 45oC �çöBº >²B�ö V� ö
.æ ¶
� �
º Ò
j r > ®
. r��ª *�>wf
B�>w�æ� �B�N� *&® Ôb� Ï�� y�¾ "ê
� >²& B�~æ� Nê¢ r�² �.�b�B >²B�ö
V� ö.æ¶
j *¢ > ®j ©b� 6�B
. Fig. 5öB
>²B�³êº *�îÏ�~ Nêö &� æ>Ã&�>ªj r
> ®
. � Ö"º ¦>w� >²B�³êö &� VF� B�
öB >w³êç>~ Nê�>�� � (2)f Fig. 5& ¾ ¢~
�j ��"� ®
. 

Fig. 5öB ZnO¢ Î&~æ pf 
þ¶òf Î&� 
þ¶
ò¢ jv~� 15oC¾ 25oCö j� 45oCöB ZnO Î&ö ~
� >²B�ï~ ÛBÎ"& � ©b� ¾æÒ
. 15oC *�î
öB 0.6 wt% ZnO~ Î&�¦ö V¢ 0.0045 ml/cm2söB

Fig. 4. Hydrogen evolution rates varied with the concentration of
ZnO in electrolyte.

Fig. 5. Hydrogen evolution rates varied with the temperature of
electrolyte.
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0.002 ml/cm2s� ÛB>Ú £ 55%~ 6³Î"¢ ��¾, 45oC
*�îöBº 0.031 ml/cm2söB 0.013 ml/cm2s� ÛB>Ú £
58%~ 6³Î"¢ ��
. 6³Nf ç^ FÒ~æò >²B�
ïf 15oCöB 0.0025 ml/cm2s, 45oCöB 0.018 ml/cm2s ò¢
6³>Ú 
Ö � N�¢ ��
.

3.5. KOH ³ê~ 'Ë
*�î~ ³ê æzö V� >²B�³ê~ æzº Fig. 6ö
¾æÂ :f ?� ³ê Ã&ö V¢ Ã&�
. �©f KOH *
�î ³ê& Ã&�ö V¢ �N~ �ÿê& Ã&~�, �ö V
¢ r��ª*�~ >w³êf >²B�³ê& Ã&~V r^
b� 6�B
. KOH *�î ³ê& Ã&~� r��ª ��~
ï� ­j^ *���" Ï�Ò�ö r��ª~ Ï��Wb
(Al3+)" *�î >wb(OH-)~ 7/� Ï�~V r^�
. >²
B�³êº OH-ö &� 1N F;Ã&�>ªj r > ®
. >
w³ê�j VF� B�öB >²B� >w³ê�� � (1)~
>wN>(n)& 1ªj 
þ'b� �«� Ö"�
. Fig. 6öB
>wÛBB~ Î&ö V� >²B�³ê~ æz�ÿj ÚÚ�
�, ZnO¢ Î&~æ pf *�îöBº Î&� *�îö j�
KOH ³ê& Ã&�ö V� >²B�³ê~ Ãª� 
² ¢j
r > ®
. 
� ö�, KOH ¯ OH-& � ³ê¢>� �N
�ÿêö V� ZnO~ >²B� ÛBÎ"& Ö>~
º ~��

. 

3.6. ¦~*~&ê~ 'Ë
Fig. 7f >wÛBB¢ Î&~æ pf *�î" 0.5 wt%~

ZnO ÛBB¢ Î&� *�îöB ¦~*~&ê¢ æz�Ê�B
G;� >²B�³ê æz�
. >²B�³êº *~&êö &
� F;'b� jfÃ&~º �>�
. � 
þÖ"º B�öB
� (1)ö VF� :f ?� Faraday»�ö V�� ®
� ö�
> ®
. Fig. 7öBê æ.ræ~ 
þÖ"f îR&æ� ZnO
>wÛBB¢ *�îö Î&�b�� ¦>w� >²B�j ç
�ï BÚ�Ò > ®
º Ò
j BÒ� > ®
. ß® &*~
¦~ �
 *~&ê& � ãÖöB >²B�ï� �² 6²~

� ®
. 

4. Ö  �

r��ª �." *�îÎ&b~ «~¢ æz�Ê�B KOH
;"VW *�îj ÒÏ~º r��ª-�V �**æöB >²
B�³ê¢ BÚ� > ®º O»ö &� �Ò~&
. � ��~

þÖ"�¦V 
r" ?f Ö�j áî
. 

1) B>r��ª~ >²B�³ê& &Ë Ô�, Mn 6º Mg
j �F� �.f ç&'b� ¸² G;>î
.

2) KOH *�îö ZnO¢ �z³êræ Î&~� >²B�³
ê¢ 50% ;ê� ÛB�Ò > ®º >�ö, ZnAcº >wÛB
B�B ¦'�� ©b� ¾æÒ
.

3) >wÛBB~ Î& �¦ö &êì� >²B� ¦>w³ê
º ç^ 1N jf&ê¢ &æ�, v >w³êº KOH ³ê¢
çß�ö V¢ 1N F;�>� Ã&~&b�, *�î Nê¢ ç
ß�ö V¢ æ>�>� Ã&~&
.

4) ZnO~ >w ÛBÎËf �N 5 �r¢Òê~ *�îö
B z× Ö>~² ¾æÒ
. 

5) >²B�³êº *~&êö &� 1N F;jf�>� ¾æ
¾, Faraday»�ö V�º ãËªj r > ®î
. 
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