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B BT R ER SRR AET, WABER 2 X 10°Q,iRE% 0.1mV, HHZ
bkl 5 % 217 BUERH R B AR, R EERN T LR E K. 13-10 BEE-RET
Ve A FERT R IR LB, DUREREBR S R-FAHERMER - <t
B AR R FE R RS, AR R, BRI 18 37, MrhgsER 3 STV R,
HeSLh o

S v B AL R IR R iR HS , KR s Hle BB 35.0 AT
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(D) X-HLRBHEHF RO Cu, I C, EHEX 40kV, EFH 80mA, IR
DS:SS=1:1, RS 3§ 0.3mm,35 0.02mm, TAERRG 0.2s, BERIT 1, FiF 4, I&F
8, MERERE Y 10, FIBEFEREI7E 15—85%

BT B4 AgCl(s), AgBr(s), Ag,S(s), 0.76AgCl « 0.24AgBr(s) F1 0.76
AgCl » 0.24AgBr + 2Ag,S(s)o FAKFIT KBS BIZE=18, WTF/ELE 120°C THt 12h,
REH&ES X-HER OB HRE,

(2) REF3t Ag(D) BEREREN BUR A BT IR A LK 100ml, Z ¥R
ABRPERF N ERE FuRaR Ry, SR AgQl) FRHFEARE, HILH
& Ag(D) MARE., BRARRENSRATEKETHRAILR, SR RIRER N
AR BERBUNT 2ml, B8 LER 25 B AR BUE R 9 o

) wBAPEBRBEHNEHERE B S500ml XREAK GREN 30.70), BHETS
BB AR-E AR BAR TR - AR R, ER RN R BE,

(4) B EHE Nernst WgRi¥E B S500ml RREZRE (2—36) R REAK, KA
3XEEEER, A TUERERY, #HLEENRERY, AN RN EBKRE,

(5) wAhaERHZPREREE ZETHIIEBRKEREALEE Y
30.70 R RWKPESLBH 1 415d, ZRBMATEELE 7—-28.4C, HEAEHAUER
B BRI EE R, MACEERERAER (1.0pA/cm’) BXRENE, HBFILEKE
R, LR FERS, RN TREKERAAE, 8§23 MHER—RIEK,

(6) mEHWEHENE =ETH 18 XEBRKBRENBRAZR BE %3070 55X
RigKPEE 7d, HRAINERE BB EL,
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LX-HE&RBHITER

EHH AgCl(s) AHAMH RE, AgBr(s) HIRBHEH, AgS NHERHE 7 &
A, 0.76AgCl - 0.24AgBr(s) HARH FHE, BRI KB EHREEBEER, B AgBr 7£
AgCl st AR ™, 0.76AgCl « 0.24AgBr + 2Ag,S(s) HART R BIRRHH
FRBEGTHBAY, KD AST REMERKS 0.76AgCl « 0.24AgBr(s) BRESH, I8
KRBT REMBEESE AgS(s) BR. B AgS KB5S 0.76AgCl - 0.24AgBr HE
R TR, BT EHERENOE- SRR ERAREBE LYK
1R B R o

2. gk pEREHRBEER

RETNEKD Ag(D) WERREZWME 1R, f£5—-36 REBEEN, HEX
R AP IRASEE (0,003 42)B IR HE, aagr FBIRBUERM 0.77, HEMEZIE -1
AR ager = angor = 0.77, BIEIBKEEAERN 0.77AgCl « 0.23AgBr, 5 it &
(0.76AgCl - 0.24AgBr) FEEriEygletl

BKPRARARMEREEROEEHEBNE 2 Frk. DRERGEFE LB ER
BN, B BRI
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Fig. 1 Solubility curves of Ag(l) in artificial seawater
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Fig. 2 Potential changes of Ag/AgCl electrode (a) and Ag/0.76AgCl
« 0.24AgBr electrode (b) vs time in seawater
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Tab. 1 Data for calcutation of ag~ and E' (25°C)

s 2.20 | 4.96 9.90 14.91 | 20.86 25.05 31.22 35.90
d(g/cm®) 1.0001 | 1.0008 | 1.0045 | 1.0082( 1.0126 | 1.0158 | 1.0205 | 1.0241
ver- 0.848 0.792 0.741 0.711 | 0.703 0.698 0.687 0.682
cci-(mol/L) 0.031.2 | 0.0774 | 0.1551 0.2345] 0.3295 | 0.3969 | 0.4970 | 0.5735
aci-(mol/L) 0.0265 | 0.0613 | 0.115 0.167 | 0.232 0.277 0.341 0.391
Ei(mV) —2.2 —1.6 —1.0 —-0.6 —0.2 0 0.3 0.6
E(mV) 62.8 41.9 26.4 16.9 9.2 4.8 —0.1 —3.6
E'(mV) 65.0 43,5 27.4 17.5 9.4 4.8 —0.4 —4.2

3. ok pEIE R Bi) Nernst mifx
LR ESHEERIE Lo BHERN3 IXBEROPFHERETEERE (o).
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WYy (E) Mgk #EE (d) HHXEE"2ImNueNEes. RPEAXRE
W HE,E' HRE E FINRBE (E'=E — E). LEMEFABHE UTHEXGE:

E=179.6 —534log(S)  (r = 0.99995) (1)
E'— —28.2 —59.1logaci- (r = 0.999 98) (2)
BIRE' 5 aqi- ZHEBEBTHE Nernst XA, E5 S ZHEFRENBRREL A LIFE

75 &,
4. Bg R RNEEYE
ZRT 18 ZEBEKBRAERRE KPR ERFHIRER AN, HpEA—5,
SEEEZE 0.2mV, BEIR B 3 (L B EE 500
3ZEAEERER, R (7—28.4C) TRRAWAK (BE 43070) hELEE
(1986. 1—1989. 1) R % BH, K% (E), MABHEHE(R) K EERNTBIBLA -, ¥
ER R, YENIREE (¢) FOWTE (T) HOBREL, 7] R4
E=[E;+a(t— 2511 +8T) 3)
R, = [RPZ5+0/(I'— 25)1(1 +8'T) 4
K, Ej; Fl Ry & 25°C BV S FIRALEIEE; o f1 8 43I R BB AERE AR ER
REG o g R RBRAEEENRERERMANES A HXELNEEEH SR ERE
Gt A, S R4
Ey = 0.21mV, o= 0.22mV/C, §= —0.31mV/a;
R,;s = 0.53kQ + cm?, ¢’ = —0.05kQ - cm’/°C, ' = —0.02kQ - cm?/a,
B 1415d WEBEEERZELENFRCE, S ARERNELEEHEBE,
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1. BeaafniFEae (E)

H(2)XBE E” = —28.2mV (vs. SCE), EMANMIBHRBIREERS Edyragera-=
—21.4mV (vs. SCE), WEMZE 6.8mV, 5¥kd Br™ 3t Ag(D) BMBERWAISLE
#R (6.7mV) —%, AHITEESIEBERPENBEE grga = 077, BIESHRERE
MREXRREKhRERDFERE,

2,38 B BRI 4 T 5 4H B Y Rl

BENBERE Kouo/Kpusens HEH ao-/ap- RIEREHEE AGag. %=
WAE Mo B AGage: = —0.582 + 5.85 X 107°(2 + 273)kJ/mol™, BNiE B % EE &
BREEEMAK, BAARRFESE ca-/on- JLPSEE T 3%, H C™F1 B 1
Kielland EHEAY, KEEXN sa-/os- W R Ko BHA IR E B Kougen
Ko™, REMERMH AHyei = —65.97kJ/mol, AHp, = —65.01kJ/mol,
WIREEX K,pagner/Kepagen SMAMA K BEiL, B HEKREEFERBEEOER
HABE,
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S R B AR R T I K AL R B TR R A B e 4R, th o] e RS
DTFRBEFA IR = BRNEE R,
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S = exp[(E;logS; + E,log 8,)/(E, + E,)] 5)
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R, BT BBE BRI S Lo R EE R, A TleLRaBETSH 01 S¢
Y, BRITE R EE R SR RF R, & R, REH/N. F 80 BB
BEXIE R, JLPRUIN—3 ¥ M S B AR AL AL ST R, HEAR80% ;s IR 2 FLHBRUS R, 7]
B 1—2 AR R,
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AsstrAcT

Based on principle of constant seawater composition and  the concept of solid/scawater
equilibrium in chemical oceanography, and results of siudies on the speciation of silver in sea-
water, the chemical constituiion of the halogen silver solid solution for it to be in thermody-
namic equilibrum with halogen ions in seawater was calculated, and the solid solution was
prepared. X-ray crystal analysis showed ‘that the solid solution of AgBr in AgCl s
nearly ideal. Thermodynamic calculation showed the equilibrium composition of the solid
solution changes little with the salinity and tenperature of the seawater. The complete solid
clectrode, with solid solution as active material, has ideal Nernstian response to activity of
chlorine ion in seawater. Nearly four years(Jan. 1986—Nov. 1989) of experiments of soaking
the solid solution electrode in natural seawater showed thai, the electrode has good electroche-
mical stability (but Ag/AgCl electrode is unstable and light sensitive in seawater), and that
water temperature and motion slightly effect the electrode potential, which is sensitive only to
variation of salinity. The solid solution electrode is a much better reference electrode than con-
ventional Ag/AgCl elecirode in seawater and has been used successfully as long service life
reference electrode in cathodic protection systems for marine construction.



