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Experimental production of a gel copper-copper sulfate electrode for measuring self-potential
Murakami,H. (Natural Science Cluster-Science Unit, Research and Education Faculty,

National University Corporation Kochi University)

We developed a gel copper-copper sulfate electrode to stop leaking of copper sulfate
electrolyte. This electrode consists of copper wire and gel copper sulfate electrolyte.
Polysaccharide thickeners (xanthan gum and guar gum), which are food additives
used for conventional purposes as food thickeners, were used as viscosity improver.
The gel state of gel copper sulfate electrolyte was stable for temperature range from

0°C to 85°C and was keeping during above one year.

1. [XLC®HIC

HARBMZWET DB, @R L&A 4 250K 5 WVITERE E&RA 4 250
B 2B DR T2 ME MmN FIH S D, BMOZEN e &% U b AR L
D234, [ EORIE TS — LS EM (Pb-PbCle) BRIHEND Z ENEL oz, —J7, &
flfiks TIER b 55 Cd 5 7o O — HitfadEM (Cu-CuS04) NFIHIND Z L HZ,

UL, $i—BEBEEMOMH TIE 2O ERMBEICRD 2 ERWHD 5 1) FBRSVARAS K
HINCHET 2 LB & 5 O CEM FEAR— T Aokl (AR, E7 Iy rRan s MR I D)
TH 5 = OEME OB CIIMEBIAR A RHE L CLEWGHINTE R 252 8H D, 2)
TREEERI XM E %2 STV D 7o o) 18 - KETGRRICKT DBELED RO b b,

TREEERA IR OVEH A M 2 2 H ik & U CEM NA M 1 TF& © Hik 93 0ERN5 L b TN DA,
ARG TIIRRRIS R 2 7 AL S E 5 2 L TR O 2 i/ NRICE ED D Z LvaREL 2D 7
NACER—HREESR B O VER T 7 D NCEBMBORHEIC SOV THRET 5,

2. TIVETREEERIE R DVERK

WAL 2 7 AL S D 72018, BERGAIE LT & A (CAS 243K 5 11138-66-2)

& 7T —H 5 (CAS Bk 9000-30-0) ZMEAH L7z, T4 5 OHLRANE, £ 5hofLHEdh O 8 kA
ELTIAKEHINTEBY AMRIZH L TEETHDL Z EDRHERINTTEY, AFOAES Th S,
T FRSR TR D 2 Bh < 7o DIIRIR % 7 WIRIZ LT TR 23 8 D D3RR S 1A ST 72 8,
AN STV DIRE RN & AEIER L 72 BROREEED D B2 DHRHI 2 L TV D b0 &
EZ2bhb,

FARIRRSAIRIC XY o H T LB HWNE T T — T L HIZIRE A TE0 T, iRz Vb EE
HIENTED, FBESITIREIC X VIRMENKE BT D, 20°C (FokFokimes 35.7g//K



100cc) 725 40°C (T/KFARIRSR 53.6g/7K 100ce) DFHIPHAN THAEZRATRER, I LZ 2~3g
BREZEED 2L T LEED Z L BAIRETH o 72, /K 100ce 125k L THEKEH] 1g ML TH 5
23, pH DIROFERSIVA R CIEZ DI T2 2 L TrLE D Z LN TE T, Mithe S 5128
L2 WG ICIEEA 2 BN K v, BaREIRETAR IR E DB, K< hERERN LD
BEFOIREL LA IIRLRN, £, 20X IIKE L CBITISRET S,

BRI En — LS (Pb-PbCl/KCD) THEM SN D Z L DdH 1D U v L (KCD) ik
MTMETEDNERLIZEZ A, 7K 100ceHifbl U v b 26g IZKF LT 28 OFHF ¥ 0 Ldb
DVNET T = LZRED Z & TRERICT AT 5 2 LD R TE 72,

3. TIVLIREEHRA R R U7 VAL TR ELER BB D FF 1%

I T, TOUERREESRRIR ORI & REIZREM 2 5 ONS,  Z ALS—Rit BR SR FE AR 0 iR
Rtk & ) A REFEIZ DWW TR B,

3—1. FIVLRERIRBRDEESS

WSS 2 T ML E D E NI T AT TIIE LS e H Y, 1ERITERSE T F o7 ENRFIH
SNTE, BERROBIF UMM L CTHRIBIREIRZ 7 AL S E D7D, FBEHE IR 2 InEk
LTEXR-EITTFVZREETENL, TOOLBAEATHILERD L5, FEROEEE R/ AL 33—
45°C,/85—93°C, €7 F v ORE[E S fsiit 20—28C,25—32CCTH 5, ET7F DA, %t
[ L ISR O TYERBFICIZER T H 5208, B CRHFIAT 258 1TRIE LA ICFE
W IVIREEDMR TN TR L CLE S HBE L B D,

AlEfd U7 BkEAl (o2 o M a e 7T —H L) (BT D EE A BT AT — 42 &
AT DN TERpolz, Fi, WBHFEKICEE D &0 ) Fgkp i i ik, 7k
WREESRTAIR 2 AT A2 RIS A, I X 0 ZFOVIRENEL T 2812 BRI T~ -, =
i (25°C) 7225 85 CETHI 1I0CT DIREL LA, ZNENDRELK 10 SRR L CH
RCBERE B IR0 RN VIRIED BIRIIRREIC 72 D 2 L 137 o T,

M DBOK SIZ AN TH /VIRIEDE(L A BIZE L7273, —2°CC 24 FRfE]AE L CHLY H L 7R
I > TV, RIEN S 0°CHIT & TIRERC 7 VIRRED B LIZ R b -T2,

3—2. FILHBAIEORAREX

TIAL S TRAEN & ORERFMIC L E RO E R T 272012, Z OB A Fhi L7z,
—O, WEOMEEHEmR (KA ET I v 27) IZ7 /AU 2 AN, & O wER% i iR
W NIVTCEZRITRIT THRE L, b 9 — D3RI 7 WU & A& % LTIIRE ChE
L7oe &9 1EMIAE LI2RRE T, ZVREBE BRI TBIZE LA, FRCERITRONZRD T,
3—3. FILLIR—FREAEEOEEF T

WREESRTAIR & 7 WAL S HTRIE COBMOIRIEREEZ RO 572018, fafIfRBRSA IR 2 ALz
BT 4 ROT VAL —iiBER (KBt 7Iv7) 2L, 4$@ AR 1 REHAEL LT
Y 3AREDEMNZE (X7 1y NEMZE) ORFMELEIZ=IRE & HITFHII L7,

EARVERLIE % O 9 H M OFHFE R & EMIERE 4 » A %O 3 H OFHUFERZ £ Z N
Bla L1 bIRT, 72720, EHIERERE 4 7 A %O TIXEMOMAE HENE



W5, 2B, B1 b ITHBITDH 3000 BAHED AL 73T —FLa—F—DRERICEDHD
Thb,
BBOMAEHOEICLY, BEEREENRR > TS, 1F&ACIREITEE LARWVAES b
bdON, MEKFETL2MAGDELH 5, IREKFT 2EMOMAE DY OREREIX
0.2-0.3mV/"CFEE & % , B Fndil — Filedil M ORI 0.9mV/ICTH D &V 5 W 903 & 5713,
ZZTEHMEL TV D OIFHEARDOEMO LB Tld/e < 2 ROBMOEIERFIEDEIZ/R D,

E1-Gi
E2-G []
E3-G
=
£ .
-3 i I I i I i
] 000 4000 6000 8000 10000 12000 14000
1] 000 4000 6000 8000 10000 12000 14000
time,min.
b 1
i | —
0
-1
>
E L —

Room Temp,°C
~

o

©

o

1000 2000 3000 4000 5000

time,min.

B AL — SR EMM O A4 7 v MEA L EIRORFFZAR)  a. BRERERZOK 9 H
fAl, b. BRIER 4 7~ A% DK 3 B IH

Fig.1 Time variation of the offset electric potential between gel copper—copper sulfate
electrodes and room temperature a.during the first 9 days after producing electrodes, b.

during about 3 days after 4 months of producing electrodes
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Fig.2 Power spectrum density of the offset electric potential between gel copper-copper sulfate
electrodes  a.during the first 9 days after producing electrodes, b. during about 3 days after

4 months of producing electrodes.
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