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TA8u I. Ex"EklMENTAL Ct.LL (f) EMF! AT TEMI'ERATURF.5 ANO PRES.'iURE.'i 

Pressure international kilob:trs 

Tcmpernture O'OSO O'SOO 1·000 I 'SOO 1·700 1'900 
·C Cell emf mY 

Molality 2S 4S'S 45·7 47-2 48'6 48·8 48 ·9 
70 60'8 61·8 62-5 64-1 6)'S 63-8 

O'IMHO 100 12·8 73-9 74-6 76·0 76·6 77-2 
ISO 92·) 94·1 95·7 97· 1 97-6 98 ·0 
200 116·1 116·4 116·9 118·1 11 8-6 118-9 

2S 44·7 4S'7 47' 1 48 ·2 48 ·8 49·) 
70 S7·9 S9'S 60·7 61 ·9 62·4 6)'0 

4 ·SMHO 100 70·0 71·3 72-3 73-6 74·2 74·6 
ISO 86·6 8H 88-4 90· 1 90'6 9H) 
200 

II 45-3 46·4 48 ·0 49·S 49 ·9 SO·) 
70 S9'4 60·7 6 1'S 62·6 63-2 63-8 

O·IMKO 100 72·7 73-4 74-6 7H 75-8 76·2 
ISO 89·2 90·) 91 ·5 92-6 9)·0 9)-.1 
200 109'4 109·6 110·1 110' 1 110'0 110·2 

2S 46·7 48-0 49,) 49·9 50,) 
70 6O'S 61 ' ) 62-2 6)-0 6),) 63-4 

4·S M, KCI 100 71· 1 73-5 74'5 75-8 
ISO 88·8 90·0 91') 92·9 93-4 94-0 
200 106·2 101·8 101·8 11 2-3 114' 1 11 506 

25 44·7 45-8 47-4 48·7 49-2 49·9 
70 6O'S 61-1 62·4 6)'4 64' 1 64'S 

0-1 MCsCI 100 71 ·9 7) ,) 74-4 75-2 75-8 76·2 
I SO 87-6 88·9 89·9 90·8 9 1') 91 ·9 
200 104 '5 10506 106· 1 106·8 107-0 

2S 41 ·2 43 ·1 44·6 45-9 46·) 46-9 
70 59·5 60·8 62-3 63-6 64·) 64·8 

4'SMC,O 100 69,) 10'8 12·2 73-5 74·2 14·8 
ISO 95 '1 95-6 96-3 96·6 97·0 91'4 
200 11 7-6 12H 110·5 120·6 120·6 120·8 

are very close to the themlochemical value. The results of Lietzke and Vau!)hcn for 
0·1 M He l should be regarded with caution since they exhibi t the grcatest cu~valUre. 
and also arc furihesl from the almost st raig.h t line plot produced from thermochemical 
data. It would not be remarka ble to think that the system that has the leas.t contamin-
ation in the sohHion as a whole should have a curve closer to the linc de rived fro m 
the thermochemical da ta. These rese rvations concerning publi shed work are prompted 
?y the fact that the thermodynamic calculations a re based on the reac tion of cell (1). 
Ie 

(I) 

and do not involve the electrolyte . thus not involving liquid~junction pds or hydrolysis. 
It would appear th nt both the Lietz.ke anJ V:lUghcn work a nd the present suffer 

from the possibili lies of contami nation-the former . the more so, because of a less 
rigorous attempt to confine the disso lved electrode materials. and because ralher 
larger amounts or calomel are genera lly uscd in the classical (orm of lhe ca lomel 
electrode; on this po int the resails of lhe present work should be preferred. Lietzke 
and Vaughen in their paper a ttribute the cu rva ture to hydrolysl'i : this fa ctor is 

·f .. -

The AgJAgCI and skin-culomcl electrodes at high tcmrcrature~ a nd rressures 801 
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Flo. 5. Cell (I) ~mr as a function of tempcr.lture . 
O . this work 50 oor 0-1 M He l : • . Lietz.k.e and Vaughen.' SVP 0·1 M Hel ; 
fl, Lietzke and Vaughcn.~ SVP l 'O~'i Hel; -- - Calculated ... alue ba'§ed on 

lhcnnochcmical d3ta.H 

discussed again in the last section of this paper. T here is a lso the poss ibility that the: 
thermochemical data are incorrect; some of the refe rences given in the, Bulletin'" arc 

very old. 
If the data given in Table 1 arc fitted by a lcas{~squa res procedure to linear or 

quadratic cxprl.!s5io ns in temperature o r pressure , a relatively high degree of fit can be 
achieved . The Icast·square fi tting c:Jlculations were carried out o n a n English Electric 
KDF9 computer. T he scatler given fo r these calculatio ns in the present work is 
significantly less lha n that from the Lietzke and Vaughcn wo rl.. . if 5t,<Uler is defined 
as ,, = =- L~(obscrved poten tial - calculated pOlcntJ a l)~/ D.r.p i1. D. F. being the 
number of degrees of freedom. The Lietzke and Vaughen dit ta give , 0'1 M Hel 
call a l 25' C. ~ = ± 6·6 mY and ± 3·9 mY . wilh (dE/dTJ",,·) 0'5, and 0'1, mY/deg 
for a linea r and quadratic fit. whilst the work here reported gives d = :r2'3 mY 
and :i,2'5 mY, wilh dE/dT 0·38 and 0'3. (50 bar) and 0'3. (1·9 Kbar) mY/deg. II 
seems that, as a genera l trend. the ce ll ·emf isotherms become more nearly linear as 
the p~essu re i ner~ases. No c:o< perinlcntal comparison can be made for the fi ts of cell 
potcnti:t.1 with pressure, for lack or published d:.tla. The cell·emf/ pressure relationship 
at lcast up to 2 Kbar seems to be a lmost linear. Figure 6 demonstratcs this pro pcrty 
with an c '(amplc or 3 plo t or cel l emr ag:tinst pressure ror esCI and KCI at 4·5 M and 
J50°C. If howevcr. a linear or a quadratic expression is used to fi t the data for the 
0·1 M tiC! cell , we oblain 6 = ± 0·6, and ± 0·7. and (dE/dP)"'e 2'20. 1'3, (50 Kbar) 
3'0, (2 Kbar) mY/Kbar. 

Employing the temperature a nd prcssure different ia ls of the 0· 1 M He l cell to 
calcu lale Ml and ~V for (I) gives at 25,100 and 200' C. and I Kbar , tlH 1'52, 1'57 . 


