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An Electrochemical Evaluation for Manganese Dioxides for Dry Cells

Yasumasa TAKEUCHI

The significance and efficacy of the electrochemical test for MnO, for dry cell, which
was proposed by Dr. A. kozawa and coworkers, have been discussed through the
discharge data on six I. C. MnO, samples in 9M —KOH solution using two different
cells. The discharge capacities (Wh,kg) for the samples were corelated to the discharge
times (hrs) up to —0.2V vs. Hg HgO electrode for the individual sample.

This indicates that the comparison of the time above mentioned will be effective to
evaluate the activity of MnO, samples. In addition, the relationship of the magnitude

of polarization and the mA load gave a significant information.
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MREAL (K—cell) OBEYR— 1R, E&RE, Mn0,100mgic” 77 74 b (Lonza
KS44) 1 € 2 Coke2 E*#BAELTT I AF v 7 A REED, HEE (&) 208 TERLE
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50mm

f 25mm -

: Plastic Cell

: Threaded Lucite plug

: Perforated Plastic disc

: Separater paper

: Au counter electrode (Glass tube with a fine glass frit at the end)
: Au current collector

: Cathode mixture (MnO, ; 100mg+Graphite; 1 € and Coke; 2 8)

¢ Electrolyte

T OO oW

Fig. 1 Construction of discharge cell (K cell)
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MR A v & Ak Hg/HgO— 9 MKOH# i\ oo BARHGIT 9 MKOHARHE, WEITH50ms 3
5o ENEHEETVr— 2 —hBERSBKA Lico 2WTRD & 5 c@E L TH126%E L,
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: Glass vessel

: Separater paper

: Zn anode

¢ Pt current collector

: Cathode mixture (100mg or MnO,+200mg of graphite)
: Cell body made of PVC

: Cathode holder made of PVC

: Cell cover made of acrylic resin

Fig. 2 Construction of discharge cell (F cell)
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Fig. 3 Explanation of the proposed discharge test

BohI KBS, D, —0.2V (vs. Hg/HgO) W& T 5 ¥ COMBR (CUIMM) ZXD
Bo 1, —0.4V (BHEEL LTHO0.95V) %K ILEBMN (BE) & LTI XA¥—HE
(Wh/kg—MnQO,) EBH L, miZ%2 7oy +t 35, ZOBKREO2PVWTRETShD, R,
FEIROOCPL A BHAIC BT B BEM L DEE LTHEME, 72k, Bkl OMEMECK
LTn%i7 vy b33, ChHOFERIEET VT, MnORKOTEME %M 5,
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3.1 b= vH VAR OWH

LA Bk~ v VAR OB L ER, AR~V IivE SKERELIV
HERBELZ2R - 1C5RT, 22 TRTF—2%BOHE L L C FvA-¢RARES1
~6 %ft L7,

Tablel Data on various MnQO, samples

No.| I.C.No. Company Anode | MnO,(%) | H.O(%) S.area(m’/ g)
1 14 Ni M.C. Ti
EMD tppon ! 91~92 2.0 40~50
2 17 Mitsui Pb
3 12 Sedema —
CMD 91 1.0 80~100
4 22 Toho — )
5 27 Mexico*k —
NMD exico 70~80 0.9 10
6 29 Brazil %k —

*k Country of production
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0.4V (vs. Hg/HgO— 9MKOH) ¥ COLSBBRMOELE BT B L, tABBRBLIUOH Y —
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BE2, 3ORBOVWT, FRK208 Z300MOMACBEL, BRAIESHVF—vay,
ML ESF T SRFLI0HMEVIEL, D\ TT0T TSI EEIRE, RO KK T -1
R, PROGERILS R LUEBBHMBLRT L 2ADT,

DER, WENEAVWEBEOBBEECOWTE~S, FRREIZVTFR MO, BTK
BTH2, ABRER/IMREVOPEIR0,0RE, BHELOBERINOBIELRIETH S &
EEERTHE, PMREVOBMRIGERKDE > TH 5,

IEf& : 2MnO,+ 2H,0+ 2 —— 2 MnOOH+ 2 OH ++e-rveererennn. (1)
ﬁfi . 20H __._,1/2 02+Hzo+ 2@ rrrereresiiiiea (2)
2MnO,+H,O0—> 2 MnOOH+1/2 O, :--ewereeeeeenee (3)

—%, ‘It rDOFEIT

IEf @ 2MnO,+ 2H,0+ 2 —> 2MnOOH+ 2 OH  +crververeeernnns (1)
=1 Znt+ 20H —ZnO+H,0+4 2 «-rreveerenrennne (4)
2MnO,+Zn+H,0—— 2 MnOOH=+Zn0O -+c-revrerearnnnnnn (5)

L%, PMREAVTIR, ABRTEREINS0, THOLBREREMMOBEREL LA, —F
BH TR, BEENEOMMOMENMEE LDH, EOEREELLATHTRLEDT
NEEBEXDND, th, HBHELIREFOHBMELRBHCREZC L h2bLT, HE
DO BERPED TR C—BER LI &Enb, MnONTFREBM 2453 3 1 »ic i 2100
EORKF TR THEZ Lhibh b, Ho TUMNREAMEBVWTHEBDOREF LB V2012, B
BERECTELDOLDEEXONRD, ¥, BRKEDOEIL, 74 H Y KBRS DOMO,
DHBRIED EFEQ1), ThicbH e DRMMNIBME IR IS ZEh bR T, HBEXBCE L
HEBIBD TR WEHMTE B,
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Fig. 4 Continuous discharge curves of various MnO, samples for F cell and K cell
in 9M KOH solution
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Fig. 5 Discharge curves contain polarization measurements for various MnQO,
samples in 9M KOH solution
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Fig. 6 Relationship between discharge time and energy density
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3. 3 EHEOMMbEEL
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V) 2#ILBN (BE) & LT, Bl
Txxr¥—%E (Wh/ k—MnO,) 2HE

300
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B 5L, Hée ORMPBEN A 4 —Xic b
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T, TOIXAVF—FELRKE BT &
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BREHBERIADOhikh s, 2AbDZ
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DEK, 8mAhR S K3 3 5 BAlE H

100
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LEBLhLHERY, BN CHEME i3 3 ! < 5
SREOEE LTR— 7 iR"T, EMDK

H~T, CMDIi240~50mV, NMDTi2130m Current (mA)
VBEBWHBEYRT ZENbM T, T4 Fig.7 Relationship between current and
bb, BHAMNE < s > T HEMDIZ BT polarization

fiﬁﬁ%ﬂ_{‘ LTwW3,
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UEFL®HB L, EMDIICMDE Y EH AfED XA ¥ —FEX LD, TH—0.2VEETS
R D RL.GMER VW 2B, bR, 1 ~5mAPBHR BT AFEBHEH» S, EMDI
CMD& Y REF %% RL, —HNMDRED TRKEWHEBERTZ L E2ADE,

BB, DEDX> n&RBORML2HHEI OBBECER L ThI, £— 1 »5HEMDIZ,
AR BtV HvRICMDE BIABETH BN, HEMLENELEKE (BaKicHy)
bAK L H R EWEZR LTS, CMDIZILKEE A 2 EBEA X VWEEEL > T3, &
hix, CMDAREE= v H v OB, BABEC I hBEIATW S0, #5HEIMnCO,
RTFAEICRE Lic “BERED, SE~NEET 5 oMARENRE Ltk d LB
bhd, ¥le, XDEOBRUE X > TEIMESYPIEEN5Mn (1) BIEYHERER
LEEZ L, EMDEENTHALELEY r ELUBEOMIO R EKT 2L EhTW3, B
B EBBT 5L, MnONTHOH Le DIBIRERILENE <, AoKaKEDSE VR
BWTIH{REZhDELEE2ZLND, ZOL5 hPHOEWY, ELBRLE-HBEROXD, &
BREDOREChIrb> TS, NMDRIAR =Bk~ v H vE, HEHEEEL S EMD, CMD
CHENRXTEWMERZRLTE Y, BBEENNDNEL, Bo0EEELEL,

4. & 1

BB~ v v 28 L¥AR Bt~y v 2 /lE KRBtV Hv2fiE &
it 6 BB OMnO AR %2 AV, IMKOHY BMHK L L TMNREV LBV EORKT A M B X
U, EHLOREL & 5BHAMNO,OF KB OWTHRE Lz, TOBREYEHTIERD L
5TH b, '

1. PMREAMBIUVEH A ERACTHECERBIEMR 2B L. 25, EMD, CMD¥% &

UNMDWHFRDRABHZOWT D, FEHK IS —HLEERIE SR,

2. FRBCOWT I XV F—FE (Wh/kge—MnO,) &, —0.2V (vs. Hg/HgO— 9MKOH)
FTORBRECIIBERRE L ORI BERBEFREED L, 5T, FABZOWT—0.2V
¥ TORBRMAZERKT 52 &3, MWBEEEEMIEE LTAYTHEZ L8t

3. 1~5mAOTEHTHBIELTTA D Z &3, HRAMOEMBEHLTMT 2 LEEHTD
5 LEBDI,

4. RELNHETEMD, CMDE L UNMDOD KRB 3740 L - &58, tix A ¥—@ER
JUSBFEEVCT AR BVCTHEMDR T <hTE Y, 7Ah ) BEABEMEE LTIREMD
BELTWBZ & E2RDI,

BbhiZ, KREEZTROICHI, WAWAHBORED Y ¥ L1 3tRAPI%EE DEveready Ba

ttery Co. (U. S. A.) /MRIBIREL, BHKEMMFREEBZCELRBOBELRDLET,
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