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As was shown in [1-3], the behavior of the mercu ry -aqueous  solution interface in the presence  of 
organic substances adsorbed in one position (saturated aliphatic compounds) can be descr ibed with good 
approximation by a model of two parallel  condensers .  If the organic substance can be adsorbed on the 
electrode in two different positions (such as,  for example, aromatic  compounds), then evidently the model of 
two paral lel  condensers  should be replaced by a model of three parallel  condensers :  between the linings 
of one of them are found water  molecules,  and between the linings of the second - molecules of the organic 
substance in the f i rs t ,  for example, ver t ica l  position, and between the linings of the third - molecules of 
the organic substance in the second, for example, planar position. The equation corresponding to this 
model for the charge of the electrode e takes the form 

= ~o(I - o~ - o2) + c~(,~ -,~,) o, + c2(~ -~.2)o2 (i) 

where ~0 is the charge of the electrode in a pure background solution; ~ is the electrode potential,  read 
f rom the point of zero charge  in a pure background solution; 01 and 02 are  the degrees  of coverage of the 
surface by the organic substance in the f i rs t  and second positions, respect ively;  C 1 and C 2 are the double- 
layer  capaci tances  in the case of complete coverage of the surface by the organic substance, also for the 
f i rs t  and second positions; q~N1 and gON2 are the shifts of the point of zero charge in the t ransi t ion from the 
pure background solution to 01 = 1 or 02 = 1, respect ively.  

For  pract ical  utilization of Eq. (1), it is neces sa ry  to additionally select  two adsorption i so therms ,  
which relate the quantities 01 and 02 to the volume concentrat ion of the organic substance c. The selection 
of these i so therms cannot be a rb i t ra ry ,  since they are related to function (1) by the basic equation of e lec-  
t rocapi l lar i ty  

d(~ --~ - - e d ~  - -  R T F d  In c (2) 

where (T is the interfacial  tension; F is the adsorbed amount of the organic substance; R is the bath con-  
stant; and T is the absolute tempera ture .  The value of F for an organic substance adsorbed in two posi -  
tions can be wri t ten in the form 

r = rs  + r502= + r2'~ 
ni  n2 ( 3 )  

where F{~ H20), F~ ), and F~ ) are  the limiting adsorbed amounts for water  molecules and molecules  of the 
organic substance in the f i rs t  and second positions,  respect ively;  n 1 = r(~n2~ and n 2 = F(H20)/F~ ). 

Let us show that the models of three parallel  condensers  in the s implest  case satisfy i so therms of 
the type 

Ol �9 B 2 c  ~ 02 
B~c = (1 - -  0t - -  0~) n , '  ( t  - - , 01  - -  0~) ~ (4 )  

based upon the Flory-Haggins  model [4, 5], in which the constants of adsorption equil ibrium B 1 and B 2 are 
some functions of the electrode potential.* 

�9 It is not difficult to show that the Langmuir equations of the mixed i so therm [6], i.e.,  Eqs. (4) when n~ = 
n 2 = 1, do not satisfy function (1), if F~ ) ~ F~).  
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w h e r e  A = RTF(H2 O). 

w h e r e  

At a cons tan t  e l ec t rode  potent ia l ,  it  fol lows f r o m  Eqs .  (2) and (3) that  

d(:l ~ --  A 0id In c - -  A 02d In c 
n i  rt2 

F r o m  Eqs .  (4) at ~o = cons t ,  i t  is ea sy  to obtain 

dOl dO dOz dO 
. . . .  + r ~  1 d i n e =  01 ~-ni 1 - - 0  and d l n c =  0~ - - 0  

Introduei:ag (6) into (5), we find 

(5) 

(6) 

0 = 01 + 0z (7) 

do = -- A ( dOtnl + dO21-~2 / - A-OdO 
i - -0  (8) 

f r o m  which,  a f t e r  in tegra t ion ,  it follows that  

O = a o + A  [ l n ( l - - 0 ) +  n , - - 1 0 1 +  n2--102 ] 
ni n2 (9) 

w h e r e  cr 0 is the in tegra t ion  cons tan t ,  equal  to the in te r rac ia l  tens ion in a pu re  solut ion of the background ,  
s ince  ~ = o- o w h e n  0 = 01= 02 = 0 .  

Di f fe ren t ia t ion  of Eq. (9) with r e s p e c t  to the potent ia l  g ives  

da [ t , dO n l - - t  dOt nr dO~ ] 
e = - -  - - ~  = eo + A . 1 - - 0 '  dq) ni dop n~ d(p J (10) 

Let us  use  Eq. (4) to find the d e r i v a t i v e s  d0/dq0 ; d0t/d~o, and d02/d~o ; f r o m  these  equat ions ,  cons ide r i n g  (7), 
it fol lows that  

O~ = Btc(I -- 0,) n, (11) 

02 : B2c ( i  - -  0 )  n~ (12) 
and 

0 -~ B~c(t -- O) n, + Bzc(l --  0) n` (13) 

Dif ferent ia t ing  Eq. (13) with r e s p e c t  to ~p and solving the equat ion obtained with r e s p e c t  to d 0 / d ~ ,  a f te r  
a lgeb ra i c  t r a n s f o r m a t i o n s  c o n s i d e r i n g  Eqs .  (11) and (12), we can  obtain 

[ dlnB~ d lnB2 \  
do _ ( 1 -  0) + ) 

&p 1 + ( h i -  1)01 +(n2  - -  t)0z (14) 

Dif fe ren t ia t ing  Eq. (11) with r e s p e c t  to the potent ia l ,  we obtain the re la t ionsh ip  of the de r iva t i ve s  d01/dqp 
and d0/d~,,  a f t e r  which,  c ons i de r i ng  e x p r e s s i o n  (14), we find 

niOl( dlnBt  dlnB~ )~ + o2 dO1 dlnBl  \ 

d-~ - -  d ~  0~ 1 + ( ~ - -  t)01 + (n2-- ~)02 (15) 

By an analogous  method,  f r o m  Eqs .  (12) and (14) we obtain 

/ d In Bi d In Bz \ 
n202 01 d0z d in Bz 

dq~ dCp 02 1 + (nt --  t)0t + (n2 - -  t)02 (16) 

Subst i tut ion of the funct ions (14)-(16) into Eq. (10) a f te r  a lgebra ic  t r a n s f o r m a t i o n s  g ives  

A d In Bi A d in B2 
O l -  -]- 0 2 -  (17) e = e0 + ni dq0 n2 d~p 

which is equiva len t  to the model  of t h r ee  p a r a l l e l  c o n d e n s e r s  [see Eq. (1)] under  the condi t ion 

dlnBl  ~ nl [e0 --  Ct(~ --  rpm)] (18) 
d~p A 
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and consequently 

d In B2 

d(p 

n2 [so - -  6'2 (q) - -  r ] 

A 
(19) 

Bi--~B0~exp 

B2 = Bo2 exp 

0 2 

A 

0 

A 

(20) 

(2i) 

Equations (20) and (21) concret ize  the dependence of the constants of adsorption equilibrium contained in 
the i so therm (4) upon the potential. 

In [7], Eqs. (4) were also used to descr ibe  the behavior of the e lectrode-solut ion interface in the 
presence  of an organic substance, adsorbed in two positions, but in this case it was assumed that the con-  
stants of adsorption equilibrium are some arb i t ra r i ly  selected functions not of the electrode potential, but 
of its charge.  An analysis  of this assumption by the method described above shows that it is equivalent to 
the model of three condensers  connected in ser ies ,  between the linings of which are:  1) only water  mole-  
cules; 2) only molecules of the organic substance in the f i rs t  position; 3) only molecules of the organic 
substance in the second position. Such a model, as is readily seen, cannot have a physical substantiation, 
although it does not contradict  the experimental  dependence of F upon a in solutions of sodium p- toluene-  
sulfonate (see [7]). The pa ramete r s  entering into Eqs.  (20) and (21) direct ly  ref lect  the proper t ies  of the 
e lectr ical  double layer  inthe presence  of adsorbed organic molecules.  

Equations (4) do not take into considerat ion the at traction interaction among the adsorbed organic 
molecules .  In view of this,  a compar ison of theory and experiment can be only semiquantitative; m o r e -  
over,  the following supplementary simplifying assumptions are  found to be justified: 1) the capacitance in 
the background solution Co does not depend upon the potential; 2) the capacitance in the case  of planar o r i -  
entation of the adsorbed molecules is equal to the capacitance in the background solution, i.e., C 2 = Co 
[8, 9]; 3) a molecule of the organic substance in the ver t ical  position occupies one adsorption place, c o r -  
responding to an associate  of water  molecules adsorbed on mercury ;  under these conditions n 1 = 1 [10]; 4) 
a molecule of the organic substance in the planar position occupies two adsorption sites and, consequently,  
n 2 = 2 .  

When conditions (1)-(4) are fulfilled, Eqs. (20) and (21) take the form 

BI = B m  exp [--a(q) -- q~m) 2] (22) 

and 

B2 ~---' Bo2 exp (~T) (23) 

where Co -- Ci ~zciCi �9 B~ Boi exp(a%~ 2) 

and 2A Co m Ci 

fl =- - -  2Co(~lv2/A. 

Then, f rom Eq. (13), it follows that 

0 -~- B l c ( t  - -  O) + B 2 c ( l  - -  O) ~ 

f rom which, af ter  solving with respec t  to 0, we find 

(13a) 

0 = 1 ~  IJFBIc V i ( 
2U~c ~ -t- - -  

t + B~c \2 
! 2B2c 

(24) 
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Fig .  1. Dependence  of the  a d s o r b e d  
amoun t  en the  p o t e n t i a l ,  c a l c u l a t e d  a t :  

1) ~N1 = 0.5 and q~N2 = 0.25 V; 2) CPN1 
= 0.5 and (PN2 = - 0 . 5  V; 3) ~N1 = 0 
and ~0N2 = - 0 . 5  V; 4) e x p e r i m e n t a l  
c u r v e  in a so lu t i on  of 1 M KCI+ 0.02 
M p - p h e n y l e n d i a m i n e .  

Equa t ions  (22), (23), and (24) p e r m i t  the  c a l c u l a t i o n  of 0 
at  any  se t  p o t e n t i a l .  Then 01 and 02 can  be  found a c c o r d i n g  to  
Eqs .  (11) and (12). Knowing 01 and 02, we can  c a l c u l a t e  the  
v a l u e  of F a c c o r d i n g  to Eq.  (3), and f r o m  Eq.  (9), in  which  u0 
= ~/2 C0e 2, we can  f ind the d e p e n d e n c e  of the  i n t e r f a c i a l  t e n s i o n  
upon the  p o t e n t i a l .  

D i f f e r e n t i a t i o n  of Eq.  (17) wi th  r e s p e c t  to the  p o t e n t i a l  
g i v e s  a va lue  of the  e l e c t r i c a l  d o u b l e - l a y e r  c a p a c i t a n c e ,  which ,  
a f t e r  a l g e b r a i c  t r a n s f o r m a t i o n s  c o n s i d e r i n g  Eqs .  (15) and (16), 
a s  we l l  as  the  c ond i t i ons  d e s c r i b e d  above ,  can  be  r e p r e s e n t e d  
in the f o r m  

A 
C ~- Co--  2Aa01 -t 2(1 -[- 0z) 

~-~02( l - -O~)+80~Oz[a2(T- -%n)z - [ -a~(q~- -q~ 'O]}  (25) 

Knowing the  d e p e n d e n c e  of 0i and 8 2 upon the  e l e c t r o d e  p o t e n t i a l ,  we c a n  c a l c u l a t e  the  c o m p l e t e  C v e r s u s  q~ 
c u r v e  in the  p r e s e n c e  of an o r g a n i c  s u b s t a n c e  a d s o r b e d  in two d i f f e r e n t  p o s i t i o n s  a c c o r d i n g  to Eq.  (25). 

F i n a l l y ,  i t  i s  of  i n t e r e s t  to c a l c u l a t e  the d e p e n d e n c e  of the po in t  of z e r o  c h a r g e  upon the  a d s o r p t i o n  
of  the  o r g a n i c  s u b s t a n c e  F .  F o r  th i s  l e t  us  r e w r i t e  Eq.  (3) a t  n 1 = 1 and n 2 = 2 in  the  f o r m  

x ~ T~TF/A = 01+  0z /2  (26) 

and l e t  u:~ s o l v e  i t  wi th  r e s p e c t  to 01 and 02 s i m u l t a n e o u s l y  wi th  the  equa t ion  

04 / 02 ---~ z / ( t  - -  0 1 - -  02) (27)  

which  i s  ob t a ined  f r o m  Eqs .  (4) when n 1 = 1 and n 2 = 2, and in which ,  a c c o r d i n g  to (22) and (23) 

Bl B~ 
Z : B ~  = 2 B o  - exp [ -  a(q~ - -  q~.0 z - -  ~q~] (28) 

The so lu t i on  g i v e s  

O~=x-(z+v] (29) 

and 

~z ~--- (2z -~ "1) - -  ]/(2z + i)  2 - -  4x ( l  - -  x) (30) 

Then t h e s e  v a l u e s  of 01 and 02 should  be s u b s t i t u t e d  into Eq.  (17), wh ich  i s  se t  equa l  to z e r o  a c c o r d i n g  to 
the  cond i ; ion  ~ = 0. As  a r e s u l t  of  such a s u b s t i t u t i o n ,  a f t e r  c e r t a i n  a l g e b r a i c  t r a n s f o r m a t i o n s ,  c o n s i d e r -  
ing the  s i m p l i f y i n g  c o n d i t i o n s  i n t r o d u c e d  above ,  we c a n  ob ta in  the  fo l lowing  q u a d r a t i c  equa t ions  wi th  r e -  
s p e c t  to ~: 

x2(l _ Q2) _ [ t  - -  2PQ - Q(2z -~  t ) ] x -  p [ ( 2 z - ~  t)  + p ]  (31) 

in which  

2 a ( ~ - - ~ m )  Coy 
Q - -  P =  

~ + 2 a ( ~ - - ~ m )  ~ A [ ~ + 2 a ( ~ - - ~ ) ]  ' 

wh i l e  z i t  g i v e n  by  e x p r e s s i o n  (28). 

Thu s ,  by  s e t t i n g  d i f f e r e n t  va lue s  of the  p o t e n t i a l  e ,  we can  find the d e p e n d e n c e  of the  po in t  of z e r o  
c h a r g e  uFon the va lue  of x a c c o r d i n g  to Eq.  (31), and c o n s e q u e n t l y  i t s  d e p e n d e n c e  upon the t o t a l  a d s o r p t i o n  
of the  o r g a n i c  s u b s t a n c e  F [see  Eq.  (26)]. In u s i n g  Eq.  (31), i t  should  be c o n s i d e r e d  tha t  the  r e a l  v a l u e s  
of  x should  s a t i s f y  the cond i t i on  0 _< x _< 1. 

In p e r f o r m i n g  c a l c u l a t i o n s  of the  a d s o r p t i o n ,  e l e c t r o c a p i l l a r y  c u r v e s ,  d i f f e r e n t i a l  c a p a c i t a n c e  c u r v e s ,  
a s  w e l l  a,; the  d e p e n d e n c e  of the  po in t  of z e r o  c h a r g e  upon F ,  we s e l e c t e d  the  fo l lowing v a l u e s  of the  p a r a m -  
e t e r s  of  the  doub le  l a y e r :  C o = 20 p F / c m 2 ;  C 1 = 7 p F / c m 2 ;  A = 1.6 p J / c m2 ;  B m = 100 l i t e r s / m o l e ;  B02 = 
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Fig.  2. E l e c t r o c a p i l l a r y  c u r v e s  c a l c u l a t e d  t h e o r e t i c a l l y  (a) and m e a s u r e d  ex -  

p e r i m e n t a l l y  (b). a: 1) q~N1 = 0.5 and qgN2 = - 0 . 5  V; 2) cpN 1 = 0 and q)N2 = - 0 . 5 V .  
b: 1) 1 M KCI+ 0.03 M p a r a - p h e n y l e n d i a m i n e ;  2) 1 M KCI+ 0.03 M o r t h o - p h e n y l -  
e n d i a m i n e .  Dashed l ines  a re  the e l e c t r o c a p i l l a r y  c u r v e s  in  the background  
so lu t ion .  

Fig .  3. T h e o r e t i c a l l y  ca l cu l a t ed  d i f f e r e n t i a l  capac i t ance  c u r v e s :  1) ~N1 = 0.5 

and q)N2 = - 0 . 5  V; 2) ~0N1 = 0.5 and r = - 0 . 2 5  V; 3) r = 0 and fPN2 = - 0 . 5  V. 
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F ig .  4. D i f fe ren t i a l  c a p a c i -  
t ance  c u r v e s  in  1 M KC1 
so lu t ion  (dashed l ine) ,  as 
wel l  as with 0.02 M of the 
addi t ive :  1) p a r a - p h e n y l e n -  
d i a m i n e ;  2) o r t h o - p h e n y l e n -  
d i a m i n e .  F r e q u e n c y  400 Hz. 

1000 l i t e r s / m o l e ;  ~N1 = +0.5 V and 0; q~N2 = - 0 . 2 5  and - 0 . 5  V. The F v e r -  
sus  ~0, (r v e r s u s  ~9, and C v e r s u s  ~ c u r v e s  w e r e  ca l cu l a t ed  for  the c o n c e n -  
t r a t i o n  c = 0.02 M. The r e s u l t s  of the c a l c u l a t i o n  w e r e  c o m p a r e d  with the 
e x p e r i m e n t a l  data  on the adso rp t i on  of o r t h o -  and p a r a - p h e n y l e n d i a m i n e s  
on m e r c u r y  f r o m  so lu t ions  of t hem aga ins t  a background  of 1 M KC1. Some 
of the r e s u l t s  obta ined  a re  p r e s e n t e d  in F igs .  1-5 .  

As can  be s een  f rom Fig.  1, the t h e o r e t i c a l l y  c a l c u l a t e d  F v e r s u s  
c u r v e s  a r e  in qua l i t a t i ve  a g r e e m e n t  with the shape of the F v e r s u s  ~0 cu rve  
in  the p r e s e n c e  of p - p h e n y l e n d i a m i n e .  F v e r s u s  cp c u r v e s  of an ana logous  
shape w e r e  obta ined  e a r l i e r  in  so lu t ions  of an i l ine  aga ins t  a background  
of 1 M KC1 and 1 M KI [9]. F r o m  Fig.  1 it  a l so  follows that  the shape of 
the F v e r s u s  q~ c u r v e  in the ca se  of an o rgan ic  subs t a nc e  a d s o r b e d  in  two 
pos i t ions  is  p r a c t i c a l l y  independen t  of the va lue  of q~N2, whi le  a change  in  
~Nt  leads  to a shif t  of the F v e r s u s  ~ c u r ve  along the X ax i s .  

F i g u r e  2a p r e s e n t s  e l e c t r o e a p i l l a r y  c u r v e s ,  c a l c u l a t e d  t h e o r e t i c a l l y  

at  two va lues  of ~Nl :  +0.5 V and 0, and at  the s a m e  va lue  of ~0N2 = - 0 . 5  V. 
As can  be s een  f r o m  Fig .  2a,  these  c u r v e s  i n t e r s e c t  c lose  to the po ten t ia l  
of ze ro  cha r ge ,  whi le  at e > 1 they m e r g e .  In c o n t r a s t  to these  c u r v e s ,  
the cr v e r s u s  ~0 c u r ve  ca l cu la t ed  at q)N2 = - 0 . 2 5  V is  s i tua ted  be tween  the 
background  c u r ve  and c u r v e s  1 and 2 in Fig.  2a when e > 0. A c o m p a r i s o n  
of Fig .  2a and Fig .  2b shows that  f r o m  o r tho -  to p a r a - p h e n y l e n d i a m i n e  
t he r e  is  an i n c r e a s e  in  the pos i t ive  va lue  of ~ON1, w h e r e a s  the va lue  of q)N2, 
d e t e r m i n e d  by the 7 r -e lec t ron ic  i n t e r a c t i o n  of these  m o l e c u l e s  with the 
su r f ace  of m e r c u r y ,  r e m a i n s  unchanged .  

This  c o n c l u s i o n  is  c o n f i r m e d  by a c o m p a r i s o n  of the t h e o r e t i c a l l y  c a l c u l a t e d  and e x p e r i m e n t a l c u r v e s  
of the d i f f e r en t i a l  c apac i t ance  (see F igs .  3 and  4). Ac tua l ly ,  f r o m  o r t h o -  to p a r a - p h e n y l e d i a m i n e  t he r e  is  
an a p p r e c i a b l e  i n c r e a s e  in  the anodic  peak,  an i n c r e a s e  in  the r educ t ion  of the c a pa c i t a nc e  in  c o m p a r i s o n  
with the background  c u r v e  in  the midd le  po r t i on  of the C v e r s u s  cp c u r v e ,  and a shift  of the cathodic  peak  
in  the d i r e c t i o n  of m o r e  nega t ive  po ten t i a l s  (see F ig .  4). All  these  phe nome na  can  be o b s e r v e d  in Fig .  3, in  
the t r a n s i t i o n  f r o m  cu rve  3, ca l cu l a t ed  t h e o r e t i c a l l y  for ~ON1 = 0, to c u r ve  1, in  the c a l c u l a t i o n  of which  i t  
was  a s s u m e d  that  (PN1 = +0.5 V. At the s a m e  t i m e ,  as is  ev ident  f rom Fig .  3, an i n c r e a s e  in  the nega t ive  
va lue  of ~9N2 with a cons t an t  va lue  of ~ N  1 (curves  2 and 3) has  no effect  upon the pos i t i on  of the ca thodic  
peak,  al though it is a lso  accompan ied  by  a s u b s t a n t i a l  i n c r e a s e  in  the anodic peak and a c e r t a i n  d e c r e a s e  
in  the c a p a c i t a n c e  at  the m i n i m u m  of the C v e r s u s  cp c u r v e .  
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Fig. 5. Dependence of the 
adsorption potential drop 
q~ e =0 upon the adsorbed 
amount F or the quantity 
x = RTF/A:  a) calculated 
theoret ical ly  at q~ N1 = 0.5 
and ~N2 = -0 .25V;  b) ex-  
per imental  data for the 
sys tem 1 M KC1 + p a r a -  
phenylendiamine. 

As can be seen f rom Fig. 3, the theoret ical ly  
calculated C ve rsus  q~ curves  also give a good render -  
ing of the experimental ly observed coincidence of the 
capaci tance at e > 0 in background solutions and with 
an organic additive (see Fig. 4), although under these 
conditions there is no desorption of the organic mole-  
cules f rom the electrode surface (see Figs.  1 and 2). 
This phenomenon, detected ea r l i e r  and explained quanti- 
tatively in the case  of the adsorption of pyridine and 
aniline on m e r c u r y  [8, 9], leads to the fact that the a rea  
under the differential capacitance curve in the p r e s -  
ence of an organi c substance may differ substantially 
f rom the a rea  under the capaci tance curve in a pure 

This resul t  is especial ly distinctly i l lustrated by curve 3 in Fig. 3 and by curve 2 in 

If the values of q~N for two different positions of the adsorbed substance possess  different signs, just 
as in the case that we are  considering,  the dependence of the shift of the point of zero  charge  (~ e=0 ) upon 
the adsorption F may pass  through a maximum. This conclusion, which is indicated by the theoret ical ly  
calculated curve  of the dependence of qoe= 0 upon x = RTF/A (see Fig. 5a), is well conf i rmed by the exper i -  
mental d~:ta obtained in the adsorption of para-phenylendiamine on mercu ry  (see Fig. 5b). The dependence 
of the point of zero  charge of the m e r c u r y  electrode upon the adsorption of para- toluenesulfonate  anions 
upon it, ~hich can be cons t ruc ted  on the basis  of the data cited in [7], is also analogous. 

It should be mentioned that the original shift of the point of zero  charge  in the negative direct ion can 
be observed even under the condition I~N21< ]q)N1] (see Fig. 5b), if only B02 >> Bin, i.e., if the energy of ad- 
sorption of organic molecules in the planar  position substantially exceeds the energy of adsorption in the 
ver t ica l  Fosition (in the calculation, it was assumed that B02/B m = 10). If, however,  the energies  of ad-  
sorption in two positions differ negligibly (for example, B02/B m ~ 2), then the shift of the point of zero  
charge is determined by the orientation of the adsorbed molecules,  to which a l a rge r  value of I q~NI c o r -  
responds.  Thus, in the case of the adsorpt ion of aniline on m e r c u r y  [9], the shift of the point of z e r o c h a r g e  
occurs  only in positive direction.  

The data cited show that the model of three paral le l  condensers  is a good semiquantitative basis  for 
descr ibing the behavior  of the e lec t rode-solut ion interface in the presence  of organic compounds adsorbed 
in two different posit ions.  

CONCLUSIONS 

i. Quantitative functions permitting calculation of the dependence of the adsorption, interfacial ten- 
sion, and differential capacitance upon the electrode potential, as well as the dependence of the point of zero 
charge upon the adsorption in systems where the organic substance can be adsorbed on the electrode in two 
different positions, were obtained on the basis of a model of three parallel condensers. 

2. A comparison of the results of the calculation with the experimental data on the adsorption of 
ortho- and para-phenylendiamines on mercury shows that the model of three parallel condensers is a good 
semiquantitative basis for descr ibing sys tems  of this type. 
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