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Studies on the Voltaic Cell as a Teaching Material in Lower
Secondary School Science: Experimental Conditions to
Obtain the Suitable Electromotive Force

Hideaki Suimapa and Nobukiyo Matsuoka

{Received October 1, 2007)

The Voltaic cell is used as a teaching material in lower secondary school science. However, it often fails
when a teacher experiments on the cell in a class of the science. In the present study, to obtain the suitable
conditions for the Voltaic cell, we examined the effects of concentrations and amounts of hydrochloric acid

solution on the electromotive force using an electronic melody and two kinds of motors.

The largest

electromotive force was seen in the combination of electrodes of copper and zinc. When electronic melody was
used, it rang effectively in the 70 ml of 1-5 % hydrochloric acid solution (in 100 ml beaker). In the case of
motors, an efficient rotation was observed in 300 ml of 3-5 % hydrochloric acid solution (in 300 ml beaker).

Key words :

L &IC

AR O 3 ETIE, 1 5FIBT W
HLLZRCOFA] %83 5. FEHEEHEICE,
REFTONBED—o L LT MEFEIIZ L » THRPE
K[ T ERZITV, {LFRLIZB ANV EF—D
HWADHHES) Ze2RWAETI L] EEDLRTHAEY,
EBE LTI, vt ok ErBHvW bEEt
WEBBI AN F—LED HTERR, {LFEELIC
Lo TERZANF -2 IS EIBDOEERLT ) H
I, THHEVWTRO BEEBICBWTHREENT
WELDOTHY, EFEOHE - F.LEEDLRL VA
HbH. ER, BRIEEPHFERIIBWTERM T EERH
e LTHWGE, £HEOBE - B.OiEEe»,
TR, TLERHML LT [REER], (/3514
PE Evio eI AN F—IZE T AEEENE ) |
FonhTtsh, £EOBMLMIEVEEZEMCHA.

A BT A EOERTIE, [R5 EHL
PERBAENTWA, RV EIL, EFHET, &
B E BREORICEBERHIBETHIEHNTE,

[MEERICICE > TERPBMY R LI LR RS

BTV S EFBTHLETHELULEREMTHA.

L2L, ERICERBASTERZITo AL E, -

(43)

the Voltaic cell, electromotive force, experimental condition, teaching material

F—HEEE L o7z ), BIDZ I ATIIRIY LAZE
B, ROy 7 ATRIRETALE, B L) kR
PHRENWZ eI Db, T/, REEVHBFEEZRD
FEICELYBERVLERY T LI EHSVD,
E—F —AEiEEFRBE LA LW EE L (L.
F TR TR, KLy Eilid AW EBORE
SMEFRBTZLEHME LT, BEESBROEAS
bz X ARBEN RIS 5 L3z, BN (OEES
) DBEREDENCLAEEIOBLIZONVTD
ME L7

e S

1) fi4 DEBWDOMAE LI L DB DL

M, TEERIR, BB I UT NV IRER T 6 1
DBEBOMAEDLERER L7, ZREFLOLERIC
FIINTNF A= — 2R L, 1~ 5 BitE O
BERTIOMOA-72100ml DY —H— 2@ L7, 158
BRICER LEBOBET A 074 —OVEBNIREE 2 TR

L, 15#oRENTNEL:. AHBEZELTXT
EERL 3 BT o8 D E LT, F— 8 I3 R
ETRL.



44 BHFE - REEE

2) SR & EERIRDEENICRIZTIERAREB L O
EEORE

TIVINTINTF A —F — 285 L7 SRB L VR
WA, 1~ 10 %iREDIEERAWR 100, 200 F 721 300
mDOA-72300ml DY —H—I2F L7 BLEER
DEFRHAE— 5 —ONEEXHEREL, | 7HBROREN%
BELE. &8, T—F7—DNHEESHERLRPTWVLES
IZ7aRI 2RO fHT 7z RRICEEmE—7—%H
WTEERZITo 7.

3) $AM & WEHWOEBNICRITTEBREERE L D
BEREREOR

Ny b, 1000 ml ¥—#—, 300ml € — A —B L
300 ml b — V¥ —H—I|2 5 %IEEAT % 300 ml Nz,
FNHIZTF VYNNIV F A — ¥ — %3k L7 gtk & &
SRER L7z, BLAEROEREE— 4 —DRiR%
WL, | 0BoOEENEHE L. ABICEERR
F— ¥ —EHCTERYTo 7.

BREEE

e DEBBROMAELEIZL ARENZE IR
T, BENORDKRZVEEBROMAEGHLEIIN (IE
M) LESE (Bf) THD, KRITKE Do 72DH 4
(IE#®) &E7NVI=vs (B Thol. T/, &
FAOTF 4 —DIEBIIREED Th S DREH DK E WL
AEDTIIEIEE B2 R L7, L HELTHAE
bEHAICIE, AT RTOEREECET AT
FA4—IZEBIEB LA LaL, ETVI=TL
DFBAIVIIIERRIBREDT 1 ~ 3 % TIXIEFI/EB L7275,
3%%HR B ERY FIEL 2HHARIRDO LN,
CHIEBBE D 3% 2B 5 LEENHI0.6VET
E5-0tE2ON. SEEHLZETATT A —
X, EBESO0.7 VU LETHIWIEEI/EEBNTHZ LA
A= —PFFESINTW 525, SRIOERERD50.6
VU EDGAICEE LB SROoND 2 Lavbro .
L7 T, EFREBTETFATT A — 2 HW/2ER

*x1

1T L &, BENH0.6 VLULEZRTEBROM
AEbE LIEBREE Y FHTNI LI W Ebho .
Tz, BERREL S %ICEZE LT, LS, MET
VIZTABIUB LSO IEHEOEBROMAS
DU TERZITI ZLIZL), BLDOEBOHAED
FICLBRBEEEFIIRTIENTEBEELON.
RIZ, SR L SRR OB RIZTTIHEEHES
SVBEORBIIOVWTIKRE L. BRHE-5—-%
BHLIEEOEREER2IIRT. BFATTF1—D
BELIERLR)E—F—OBETIE, SHMICIERE
BEOBEIMIE> TEENIKRE R AEMIBESN
2. TRIZE—Y—DOADPBEF AT —X ) LEXR
Wik &EnwoEtELON:. T, EEEREDHE
IRV REBENISKREL R 2ERDBEINS. Th
ZE—Y —DORENOKETLI2E 2 A, BERERED
100 ml DFATIX, AW TXTOEREE (1~10
%) IZBWT, EERAERTIEE o720, HH\VIE[ME
Lol b RELIE—F —OREEIZE SN
oz, £72, 200 ml DFAE TS —EROEVIEERIRE
FROWTERGRERE o7, LA L, 300 ml DS
Tid 1 %iREZHRLTNTOEREEICBVWTEER
F2 AREESHIROBENICRIZTIERAKEB LS
BEORE (BREE— 7 — )

'EEH (V)
200 ml

Bk
IRE (%)

100 ml 300 ml

0.06 £ 0.01 (A)
0.11+0.01 (X)
0.17+0.02 (A)
0.13+0.01 (A)
0.14+0.02 (A)
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