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5.1 Conclusions

A  A g /A g C l e le c tro d e  w as d e v e lo p e d  fo r p o te n tio m e tr ic  m e a su re m e n ts  
a t te m p e ra tu re s  up  to  3 0 0 ° c  in  w h ich  an  in n o v a tiv e  m e th o d  o f  u s in g  
ti ta n iu m /tita n iu m  o x id e  w as c h o se n  as th e  e le c tro d e  b o d y . T h e  ru tile  p h ase  
T i02 , w as id e n tif ie d  by  X R D  and  E D A X  te c h n iq u e s  to  b e  th e  m a jo r  

c o m p o s itio n  o f  th e  tita n iu m  o x id e  film . T he  m a x im u m  e ff ic ie n c y  o f  th e  
c o o lin g  sy s tem  a llo w ed  th e  KC1 f illin g  so lu tio n  to  m a in ta in  th e  A g C l 
e le c tro a c tiv e  e le m e n t a t 45 ° c  a t a m ax im u m  o p e ra tin g  te m p e ra tu re  o f  3 0 0 ° c . 
A t ro o m  te m p e ra tu re , th e  A g /A g C l e le c tro d e  te s te d  a g a in s t th e  S C E  at
c o n c e n tra tio n s  o f  0 .1 , 1, 3.5 and  sa tu ra te d  KC1 p ro d u c e d  a  p o te n tia l
re p ro d u c ib ili ty  o f  ± 3  m V . T he  p e rfo rm a n c e  o f  th e  e le c tro d e  a t h ig h  
te m p e ra tu re s  w as d e te rm in e d  by  m ean s o f  a u to c la v e  te s tin g . M e a su rin g  its  
p o te n tia l v e rsu s  a P t e le c tro d e , re p re se n tin g  th e  re v e rs ib le  h y d ro g e n  re a c tio n , 
th e  A g /A g C l e le c tro d e  p o te n tia ls  w ere  re p ro d u c ib le  w ith in  ± 2 5  m V  a t 0 .0 1 , 
0.1 and  0.5 M  KC1.

T he d e v ia tio n  o f  th e  A g /A g C l e le c tro d e  p o te n tia l,  E*, w as o b se rv e d  by  
co m p a rin g  th e  m e asu red  p o te n tia l to  th e  th e o re tic a lly  c a lc u la te d  p o te n tia l 
u s in g  th e  N e rn s t eq u a tio n . A n  em p iric a l p o te n tia l c o rre la tio n  w as  fo rm u la te d  
b a sed  on  th e  m e a su re d  p o te n tia l b e in g  th e  su m  o f  a ll p o te n tia ls  g e n e ra te d  in  
sy stem . T he  c o rre c tio n  p o te n tia l, E*, w as m o d e lle d  by  a ssu m in g  a
c o n tr ib u tio n  o f  th re e  p o te n tia ls , th e  liq u id  ju n c tio n  p o te n tia l (L JP ), th e  th e rm a l 
liq u id  ju n c tio n  p o te n tia l (T L JP ) and  th e  tita n iu m  d io x id e  re a c tio n  p o te n tia l on  
th e  e lec tro d e  b o d y  ( £ 7.,02). W ith  th e  id e a  o f  p a ra lle l e le c tro ly te  b rid g e s ,
d iffu s in g  o u t o f  ch lo rid e  an io n s  and  p o ta ss iu m  ca tio n s  a t th e  b o tto m  p lu g  and  
o x y g en  se lf -d if fu s io n  th ro u g h  th e  T i/T i0 2  e le c tro d e  b o d y , a c o m p e n sa tin g  
te rm  fo r p a ra lle l co n d u c tio n  p a th s , Ô , w as d e te rm in e d  as a  fu n c tio n  o f  
te m p e ra tu re  fo r each  c o n c e n tra tio n  o f  KC1 so lu tio n .
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The correlation for converting the measured potential using the 
Ag/AgCl reference electrode onto the SHE scale was purposed by addition o f  
the theoretical Ag/AgCl electrode potential as well as the correction 
potentials. The correction terms were validated by means o f potential 
measurement o f carbon steel against the Ag/AgCl reference electrode in which 
concentrations o f 0.1 and 0.5 M KC1 were used. A comparison was made 
between the two sets o f corrected carbon steel potentials. The empirical 
correction can be applied and the agreement o f the corrected potentials was 
obtained within ±17  mV, Table 4.10. The carbon steel potentials are 
consistent with previously reported values.

5.2 Recommendations

♦  The temperature at which Ag/AgCl used was estimated by measuring the tube 
surface temperature. Measuring directly the temperature of solution would 
give a more accurate calculated potential by the Nemst equation.

♦  The potential measurement of the Ag/AgCl electrode should be performed on 
various test solutions to validate the possible dependence of electrode 
potential in any solution in which it is immersed.

♦  The potential measurement of Ag/AgCl electrode should be performed on 
more concentrations of filling solutions and higher temperatures to validate 
the application of the empirical potential correlation.

♦  The potential measurement of the Ag/AgCl electrode should be performed in 
dynamic system to investigate the durability of the titanium dioxide film 
under flow conditions.

♦  The purposed correction potential was based on LJP, TLJP, and E j101. More
work is required to characterize the effect of diffusion through the Ti/TiC>2 
electrode body on potential measurement.

♦  Other possible contributing potentials on measured potential should be 
considered for different operating conditions.
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♦  The Ag/AgCl electrode should be checked on a regular basis. The potential 
difference of ± 5 mV from the Ag/AgCl glass electrode is acceptable at room 
temperature.

♦  The electrode body should be fabricated from alternative Zr and Ti alloys to 
increase the maximum operating temperature without loosing strength.

♦  Other reference electrodes such as Ag/AgBr, Ag/AgB0 3 , Ag/AgS0 4  should 
be tried to avoid c r  corrosive species in system.


	CHAPTER V CONCLUSIONS AND RECOMMENDATIONS

