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THE BEIlAVIOUR OF CELLS USING SILVER/SILVER
CHLORIDE AND SKIN-CALOMEL ELECTRODES 

AT TEMPERATURES FROM :!S· C TO 200' C 
AND I BAR TO 2 KBAR PRESSURE' 

J. V. DanSON. R. E. F""AN nnd H. R. TIIIRSK 
Ekcltochclllicnl t..,bor.lloriCS, School of Chcmi~tr:·. Uni"crsiIY of NCI,I,'Castle. 

Ncwc:tSllc upon Tyne. 1:.ngl:lnd 

Abstract-Electromoti\,e force lIlt'asuremcnts have been C"..trricJ oul on cells employing the skin
calomel, the thennal electrolytic sih·er/silvcr..('h loridc eI .. :ctrodcs and aqueous elcclrolyl~ solutions 
of Jlel , KCI. eso, al conccnlr.lIion:i of 0-' and 4-5 molalitv. The cells were measur.:d betw\,:en 25 
and 20(rC and 31 rrc~urcs up 10:? Khar. Discrepancies in'cdl emf an: detected betl,l,een various 
workers and the prQcnl work ranging from a few tenths of a mV at 25 C 10 5e\'cral teru of mV at 
200~C. These diffcrem.:cs arc cxpl':l.Incd in terms relating to the creation of liquid-jurK'tion pds due 
to solubility and cation complex formation of ca lome l in these cells. 

The skin-calomel ck'Ctr(xk m a new and Impro\cd form is shown 10 be a relbble eh.'t:trode and 
the standard electrode potentials are derived fo r !hl,! lim tI me at these elevated temperatures. 

Thermodyoamic d':l1a pertinent to the over-all cdl ~3clio05 lre also discussed. 

ResulJu: ....... Des mesurcs de r.c.m. ont etc clTeclu6cs sur des ccllules formecs !rune ch:clrooe a pclllculc 
de L'3lomcl. d'une tkx'lrllde Aglchlorure d'arsent thermo-el¢:!rolytiquc et d'une solullon clCl:trQ
Iytique aqueuse de HC!, Kef OU esCI, de molarile 0.1 ou 4.5. Ces cellul(S ant cle C:ll:d.ccs entre 
25~ et 200-C sous une prl.'Ss,ion pouvant :ltteindrc 2 K bar. l..cs Cc.1rls eOlre f.c.m trau\'Ccs par diffcr
ents auteurs et dans I\! prc.""n t travail s'ochclonncnl cntre quelques dlxiemcs de mV a 25 C ,I pluslcu(s 
dlz.aincs de mV a:!OO C. G .. "S d.llerenccs sont expliquCo."'S par b ,:rcallon de d.d.p de janetlon, ducs" 
la solubilitc: et a 13 formation de compkxes du ca lomel dan .. de 1t:I1~s cclluks. . 

Cc-lIc ekctrodt' nouvelk a pclliculc de calomel app:Jrail particulicrcmcot fidel!! et scs potcntiels 
siandard ont ainsi ele obll·nu .. rour Ia premiere fois a des tempera tures 3ussi tleHcs .. 

Discussion complcmcnt:urc des donnees thcrmodynamiqucs con,'cn3nt aus rcactioIU globales 
de la cellule, 

Zusammenfassung-Elcktromo torischc Krartmcssungen wurden an Zellen unlcr Vernmdung \'"on 
Obern.ichcnk."t lomd, den Ihcmlisch elc:klrolytisch ... n Silbcr/Silbcn;hlond Bcktrod~n und wa!tsrigcn, 
eJd..trolytis.chen Losu ngcn \on I-ICI. Kel. esCI bci Kon:tcnlr3lioncn \'"on 0.1 und ~tOl.J.hl .l t \on 4,S 
vorgcnommen. Die Zdkn wurden ...... urden 2wi~hen Temper-Huren von 2S und 200 C und Drikken 
bis :tll 2 Kbar gem~·~\Cn .. Abwcichungcn in Zellen E.M.K. wurJen untcr \1:r~hi\!dcn~'n Arbcilem 
und dcr gegen\lo.,iri!!cn Arhl.'il f .. • .. lgOldll. die 5ich ' ''on ein p:l3r Tall~ndstel einc-; mY bei 2S C bi~ 
auf mehrere Zcllnfachc cines mV bei ::!OO C er.lllrccktcn. Dlcsc Untcr:.chledc \Acrden 10 Fl>rmen 
3usged rOckl. die 5ieh auf die Ilildung \'on FlUssigJ..eilsbcrijhrun~punkl P,O.'s infolgc der Loslichkcit 
und Kal ionkomplubildung von Kalomcl in dicscn Zellen beZlehcn. 

Die Obcrfl5chen-Kal..,mdekklrodc in ciner neucon und \'C'rbcsscrlcn Form erwcist SJch ab eine 
2uverllssige Ekktrodc. lInLi dic normalen Elcktrodcnpolcntl:J. le werden zum erstcn Ma.l fUr dicse 
erho htcn Tcmpcralurt:n a helci ll't. 

Thc:rmooynamischc. 2U den allgemeinen ZcJlrc:aklionen gehorige Dalen werden auch besprochen. 

GEltKE1 in 1922 was the first to measure accurately cells involving the silver/silvcr
chloride and the classical calomel electrode employing I M hydrochloric acid in one 
series of measurements, and I M potassium chloride in another as electrolyte solution. 
Hc mensured the cells between Sand 3S· C. The cell can be written generally as 

Ag. AgCI/MCI (aq)/l-Ig,C1,. Hg (Cel l I) 

where M is either 11+ or K +, 
In work connected with the estimation of the standard electrode potential of the 

• Manuscript received 4 Fchru:\ry 1970. 
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