ERN29FEISTE
A—=/N\—YT1ITIR/N\TRDT—IL

MAREREMRSS
% 1ER

- el e
2N g URILESESFFW



G 5445725

BlEE7 L b

@M%Eﬂk%ﬁﬁ@%é@%

< /\/{/Q—%T%l‘{X‘)?d’:‘
TA e @NIMS (3| 3Ri5
@RI

NICEST2017 | YA TV AR 7’Jﬂi
(EHIZ X 2 e IR ) (D0 1 b Flet o )
3, A jTJ
SSHA:FERTZUFER R



MURLEESEER X—/IN—TA1IVR/N\ARD—)U (SSH) DOHIiEX

|

MBS ORMIZES
HEMBEREDNFSLOMBELRRNENESBOERE

WO == TERTOESHEEE L HO

....-A—_

ElSepyv AN
[(BEsRB - t-TERERRET &N)
[fibm Lt MEEMET 0]
[ERERET s r—imh]

) J—
HFEMNERENN)Fa5L4 EENENED

EH-NENTEORE. BICECA-NE

R T RER
fFad1aE) T P—Ls LR
mE | - SRR TR 3.1

R B « 4 0-n AT LR AT BHE N ek
LEFRA LA h pa—

~HERIATIRETY
iR FALLENETONR SR
oL - B s )
VIERCH -HRATT LSS
-RnFaLede (edEEAE

A resreszan

. AEG :
E S8 0 ] HET S
=

- S - R R o e
— g MR DEE S AR
mir | -7a=n - \ :
S EALEEE | LATmEE C R e e
R 2 = gl Bt o T e O Sl
M-S EE LT A T
| sl - 1 = -l €l T T
\__"‘ orr R - oy
LOEDS : / LOMEFHT
HEHEOCHEX-MREtACT. Y HEHWI—L>THYEIh LD
Wit a Dt 2 B A LSRR EMLTRES TS EMIET

HTALT Jamaririma Actor Chaliergs [HekirgM@B X T EL oL

_1_



FERABMbINE [*EE0EH 1FEONELLERONT ]

i calll P Ll R B e " LR e e

f*ﬁn:m‘:‘:rv-fv&frzxx I L

PABORTREETI FLA= (AT PR IEIIARATREET I RGT
TITHREA:, REEEAL-RTHETY, 28072/ 1 : BESER -G
HUFHDER. - WNOCEEER - RBHNEWTES, |

B L= AERX21=vFEER
EEETERL: BRVYERAROENOTIO—F 4RGN EEEEBLET,. @ TR T

Ao T M A TR T A T R T ORF P AT A [ F=0 S T T RS I 0E
AL EOHET B-ZV<TEELET. BE#HHE@#.\‘: jERIL. FERERNLIVTERLEYT.

—.._1'.-|—I'I'I-

ﬂ#’-’ﬂ*}ﬂﬂlmtﬁmﬁﬂﬁﬁﬂﬁ /

HeEnGRBAaE)-TE LT*!:J’E'W'E%:- f
RYSARGETOHRBEER

70T ERUANT-TIAR Y2 ) BHERRCEEBETFAFTERAL TATFTFREXT ).
BUXEREN-AALE2AIEOERERIF 112527 EMErCENERSROMEE D
{fgg.éﬂj_;;?;ﬂ I'ﬂ-_l:':l# BELET. VERFEZLo7T. O Y. MR EoATD ERT
= IENTEY




2 B R H I TACT

EERRETIE. SSHZA- -9z AN 20— OB AEENL ., RO TE
AETE M-S ERETESN. A2 EEAGHERTET.

‘15 FTA{'.:TI]]
ER AN

T r—A0l 2=+ W)
MTACT [ AN

S FoAMESLRETHRE

HEFLhET. SEmIE
LSO R ENULEL:,

| A= 1R RAHOHOMERMS LA B BT S TEMA
—— M EBERE, FE-LTTEE,

e — e -

I 1T WA L

| Has—mm | b ABY —FTOME DS
Z4—b, A2 BALONT
[ - DT LAl D,

APl =M T
ALTERLI-EET I
—7TERL. RE.

Bl e o -l—f-l—ll-l-— s = e ———

25 [TACTIJ
RS-
hHAS—{ERE-RR | 5
fRELHE— R e

*7 Lt -l IR
* IR Ve
o B SO I e




AUAT ERESSE BNH :g-;*;ﬂ;*;m

I FETTFAFEOER
OTIBI A HEERERATRERY kLR s (BEARIRAR] ey

24 SRR el PR (R T ERTNHARE) Thplined §
m PR = e R A e i s S AR o) “
W< e rirmEER L (80 [ERFAI-RIGL LRS- lRA M) [BER2E]

1 SUEFS RPN RLE TN [Iﬂla.‘-l-jllll‘ui"-l‘l‘h.il-ﬂ TR gt b I'I.E iE-'-II]
,\3« SN EoRTERE LT I[FRTHAE-BEE]

EEEig fll'!im EM!HHJ Lmir :':'FI
faghib=mdEn MeshiiMEeR -t r—- ERE BLiMEE SFLULE

BFEET SRELTF

SRR TR

C TSR s

BEMIELE

eRE T ERNET

[ xg)

T HELT

PEETEIT

C P e d

eEEET

T LA SR B

L JE - F O B R B
= § o o - $ELAARETE B

I-E-IU!?:I'JL-HH - .-' T2 IJ

6 BT -q.i.rurd 'Ei'-'I'I..-'J.iFt-..-'ZE" (2/38)

MR T, @ 2R

H#jL.-'I“-_"J'r —EIE_JE-I
LT e T 2 MRS

(ERTHINATIHRYAILATT OSTIHRH(TLUATLT i
[(REILIORFOROEDY SRARTA 28) INIEOLLONZORA RRER H:

_4_



RFEREROCET ﬂ"‘” I iHIF'El.I-ﬂ:I‘-‘: LT, F0n ";rﬂflu ) TR LA R
WOMGEY., SEHE, BHOEMNGFRRR, SOmsomRmR-mEnmRomE
MLT, HEZEFRCHATIRRERLDMETY, BC, XRSRET—F RS
D, RREROERCCSETT, BN BRSO DN TERMICFUEY,

'|H:t E'm;t OFNOS o III-E-E.I_ g
2rd Stop OXRARORNNTTERR o
drd Swo OERBREIZEG-RERD L
| Final Sten O - WL F-a .r" -.-,_I

——

% omR__
== | [ ped #l%t

*RRE . OBREE

I;
o= o O T S

HEA - SBeENEEiE BTH NICESTINT, MRS

BES BFH A&+ SEAS R11H BFEeEe EANEELS

BOA FAN-SEEMEZFON N BXIRN R1OA - FOIEEEFREHNER BRTRAE

Local Slage ey ey rrmrnepyrny
EEREYMATOEY, FNOREENREARCAT, AErGH
ChHTOENERTVEYT. BRLTEI OB T RENICHIEL
TLEEY. Kk, H‘Wﬂuﬂﬁtl-—ﬁtlﬂ:nthtﬁtﬂﬁtht

ANORfErs
n!ibﬁ% Taw

L




ange in discha p: e

] ery by the addition of metal

Okayama Prefectural Tamashima High School Ono Shinpei, Shiota Yuli, Takata Hiroyuki, Ohkuma Maho
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1.Background

Itis familiar that the influences of self-discharged do
harmto discharged capacity. So we had startedto
research aself-discharged of familiar lead storage
battery. Butwe had got unexpectedresults. That's
why, we had researched it.

Matter of self-discharge! ‘
1 i
Pb+H50y 3 PbSOg+ Hy

£y
(2) T Angstadt ) Blectrochem Soc 1958 105,555

2.Cendition of making electrode

Tablel. Condition of making anode
T R —

Cathode Sheet of stainiess (Surface area 2 0em2)

Ancde Sheet of lead (Surface area 1.00m2)
Electrohte Mixture solution of PB(NO3)2 0.10mol/L.
solution Ana Po(NO3)2 10mol L

Condition of stant electric current 20mA  (Maximum
alectrolysia oltate 3.0%)
Cathode 20minute  Anode 2minute

Time ot
(1) F&, BF CELMA, 43(2), 762(1995)

3.Research

#nethod

1. The createdplates are immersed in the some
electrolyte solutionsforan hour,

2. Make it dischargedwith constant electric current
quickly andmeasure its time.

®results

Table2. The discharged capacity when added eachmetal

iontothe electrolyte.

e
electrolyte

Additive-free solution 019
Copper sulfate (Cu?* SOmg/L) o1t
Iron sulfate (Fe™* 50mg/L) 027
Nickel sulfate (Ni* Somg/L) 0s8

Around : nitrogen gas. concentration: 50mg/L

6. Reference
(1)FA. BHF (EREWE. 45(2). 762(1995)
(2) T Angstadt JElectrochem Soc 19658 105555

N DAE X2 5
Fig. LNot added nickel{ I } ion
*If copper{ I jion existinthe electrolyte solution, self-

0 pm
Fig 2Added mekel T} on

discharge in the anode will be promoted.

“lron{ Il Jion has nothingto dowith self-discharge inthe

anode.

* If nickel{ I )ion existinthe electrolyte solution, anode’s

discharged capacity.

4.Consideration
We thinkthat some metalions influence its chemical
reaction. we beliave that nickelion keeplead sulfate

from producing. =
S04°" pp**

\//
(e T i T N

Fig.3Added copper (1 }ion
Fe®' mm Fe*

50"

p W

5047

PbSO. PbSO,

Fig-aAddediron(I jion

Fig.5 Added nickel (T )ion

5.Conclusion

@ifnickel{ ) ion existsin the electrolyte, the
discharged capacity of anode increase. Thisis
related to growth of the crystalline lead sulfate
generated by discharging in anode.

@ We want to research substances on the

surface anode and establish the mechanisms of

obstructions to increase discharged capacity.
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