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A comparison of the electrochemical parameters of oxygen gas diffusion electrodes made of 
teflonized carbon black (the hydrophobic component) and of a catalyst - consisting either of 
pure silver or silver promoted active carbon (the hydrophilic component) - enabled to investigate 
the influence of the silver presence in this type of electrodes. The characteristics obtained with the 
pure and air oxygen permitted, in combination with other measurements, to explain the role of 
the silver catalyst. It was found that this catalyst has a positive effect on the electroreduction of 
oxygen but that it also, due to its structural properties, influences in a negative way the distribution 
of the gas and electrolyte filled pores - which, in consequence, leads to gas transport problems 
in the active layer. Comparative measurements, carried out with electrodes on the silver- teflon 
basis have supported the assumption that both the above types of pores influence the transport 
processes in the active layer. The measurements showed also the advantages of the-siLver-teflon 
electrodes with pure oxygen, as well as , their disadvantages when air oxygen was used. 

After several years of stagnation , fuel cells have become again the subject of renewed, increasing 
interest. In the USA, this concerns first of all fuel cells based on the acid electrolytes, working at 
increased temperatures (phosphoric acid first-generation fuel cells t); in Europe the interest is 
still concentrated on the alkaline electrolytes (e.g. the ELENCO project2 or a Swedish project3 

-

solving simultaneously the production of hydrogen) . A majority of studies and projects dealing 
with the alkaline medium still considers carbon electrodes to be one of the main alternatives for 
the air or oxygen electrodes. 

A systematic research of electrodes consisting of a gas layer (teflon coated carbon black) and 
of an active layer (teflonized carbon black mixed with active carbon) enabled to optimalize the 
composition of these electrodes and, in this way, also the corresponding parameters obtained at 
different current loads4 - 7 . The advantage of using the electric conductive gas layer was evident 
especially on electrodes with the decreased conductivity of the active layer, i.e. with electrodes in 
which the catalyst is formed by pure active carbon - with a small admixed amount of silver. 
The proper porosity and pore size distribution in this gas layer garantees a sufficient mass transport 
rate in the gas phase. The mass transport rate in the gas layer of such a type can be regulated 
mainly by the thickness of the layer, i.e. by the size of the teflonized carbon black doses. The 
optimum dosageS of teflonized carbon black - containing 35 weight % of PTEE - equalled 
100 mg/cm2 (the value relates to a 1 cm2 geometrical area of the electrode). 
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As far as the active layer is concerned , the bigges t a tt ention was so fa r paid to the influence of 
the different size of particles of active ca rbon catalyst (the hydroph ilic co mponent of the active 
layer) a nd to the ratio: catalyst / tefloni zed ca rbon black (the latter representing the hydropho bic 
componen( 9 ). In addition, the effect of the total size of doses o f this mixture was studied on the 
various electrochemical parameters of the oxygen a nd a ir electrodes9 

The use of the Ag-catalyst support ed on an active carbo n carrier res ult ed in improved activity 
of the oxygen electrode, but it also had a negative effect on the mass transport ra te in the gas phase 
of the active layer? ·1 0 - 13. 

The presented work investigates in more detail the catalytic system: silver/active 
carbon - from the aspect of its applicability in the active layer of the above type of 

electrodes. The work is aimed to clarify the role of the presence of silver, both with 

respect to electrocatalysis and to the mass transport in the porous system of the gas 

filled active layer. 

EXPERIMENTAL 

The double-layer hydrophobic electrodes used in the measurement s were described in detail 
previously5 - 12 . The gas layer is formed by tefloni zed carbon black (acetylene black P-1042 , 
GDR, containing 35 weight % PTEE) . The active layer consists of a mechanica l mi xture of 
tefloni zed carbon black and a powder catalyst - the la tter present either in the form of pure active 
carbon HS-4 (MCHZ Ostrava, Czechoslovakia) or coated with silver. Silver was deposited by 
means of the method of active carbon impregnation , using treatment with a AgN0 3 solution of 
corresponding concentration, followed by silver reduction with hydrazine. The denotation of 
a catalyst (e.g. 95 / 5) signifies that the catalyst contains 95 weight % of active carbon and 5% of 

deposited silver. 

The previously used factor of macroporosity fi 8. 12 characterizes the weight ratio of the hydro
phobic particles forming the gas filled pores (teflonized ca rbon black) and the total dosage of the 
ac tive layer (teflonized carbon black + a catalyst). This factor is defined by a relation 

where mTS is the weight of teflonized carbon black and I1lK the weight of a catalyst. Both weights 
a re related to a 1 cm2 geometric surface area of the electrode (mg/cm 2). 

The disc electrodes (with a 5 cm2 effective geometrical area) used in the measurements were 
prepared by hot-pressing at 350°C, under a press ure 20 MPa. A nickel plated iron mesh was 
pressed-in from both sides of the electrodes. The dosage used in the gas layer was 100 mg/cm2

; 

the corresponding values for the active layer are given separately, together with the results of the 

measurements. 

The overpressures of oxygen and air equalled 100 Pa . The Hg/ HgO system in a 7M-KOH 
solution was selected as a reference electrode. All our mea surements were carried out in the same 
7M-KOH solution, using a usual half-cell arrangement. All the given potentials refer to the above 
reference electrode. The polarization curves were recorded after IS hours functioning of the 
electrodes, using oxygen, and working with current densities 100 mA /cm2 at the laboratory 

temperature. 

For a comparison, we used also disc electrodes (with a 5 cm2 effective geometric area) in which 
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the gas layer was prepared of pure PTFE in a form of a porous sheet and the active layer consisted 
of a mixture of the silver powder and PTFE (refs t 4- - t6). 

The amount of electrolyte in the active layer of the electrode was measured from the weight 
increment of the electrode - determined at the end of the measurement; (the measuremement lasted 
7 days under a 100 mA jcm2 load and was followed by 2 hours of rest period). 

For greater simplicity and the possibility of comparison, the following electrochemical param
eters were selected from the obtained experimental data : the current density i lOO (mA jcm2

) of 
the oxygen electrode, at E = - 100 mY; the a bsolute value of the potential change LlE100 (mY) 
caused by replacement of the oxygen with air, at current density 100 mAjcm2; the amount of 
electrolyte in the electrode - related to a unit weight of the active layer (mE) and to a unit weight 
of the catalyst (mE)' The voltage-current characteristics Ej i obtained with pure and air oxygen 
enabled to calculate the "breathing curves" LlE(i). 

RESULTS AND DISCUSSION 

Active Carbon as a Catalyst 

Teftonized carbon black acts in the used electrodes as a binder but, at the same time, 
it forms in the gas layer and in the active layer a network of pores supplying both 

-300 

mV 

2 

, -j 
~--~----2~0~0~--L-m-A-~-c~ml 50n 

FIG. 1 

a Current-voltage characteristics of the 
oxygen electrodes, with active carbon HS-4 
as a catalyst. Total (catalyst + teflonized 
carbon black) dosage (in mgjcm2): 1 20 + 10; 
2 18 + 12; 3 15 + 15; 4 12 + 18; b LlE(i) 
curves for the same electrodes 
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layers with pure or air oxygen. The role which teflonized carbon black plays as 
a binder is especially important in the case when the catalyst is formed by pure active 
carbon - since the bulk demity of this catalyst is lower than the density of its mixtures 
with silver. Fig. I a shows the polarization curves obtained with pure oxygen. Fig. 1 b 
shows the "breathing" curves for four different ratios: carbon black / tef1onized carbon 
black, in the active layer. From these curves it is possible to obtain the fundamental 
electrochemical parameters, which ale summarized in Table I. The optimum mixture 
of active carbon and teflonized carbon black (18 + 12 mg/cm 2

) represents a com
promise between the electrochemical parameters of the electrode and the mechanical 
strength of its active layer (Fig. I). The macroporesity factor of the above mixture 
equals fJ = 0.4. 

From our measurements and the previously published papers 7 
- 12, one can con

clude that the electrochemical behaviour of the given electrode is in major part 
determined by the volume of the electrolyte and gas filled pores in the active layer 
and by the mutual ratio of the both types of pores. 

The volume of the electrolyte fi lled pores can be affected by the content of carbon 
black in the active layer - as one can conclude from Table 1. An information on the 
extent in which the gas transport is affected by the carbon black loadings, ranging 
betweeen 12-20 mg/cm 2 (the only hydrophilic component in the active layer) is 
shown in Fig. lb. Transport problems appear not only at the very low contents of 
active carbon in the active layer, but also - and in a much more pronounced way -
at the very high contents. The first case, (fJ = 0'6), can be explained as a consequence 
of the very "diluted" structure of active carbon - and thus also of a sparse network 
of the electrolyte containing pores. On the other hand - the second case, (fJ = 0'33), 
corresponds to a negative change in the network of the gas containing pores - which 
results in increased demands on gas transport in the "diluted" system of the gas 
pores. Also, one cannot neglect the increasing thickness of the active layer, as will 
be discussed later in connection with the catalyst 95/5. 

The transport problems in the gas filled pores located close to the region of 

TABLE I 

Volume of the electrolyte filled pores 

Dosage, mg/cm 2 

HS-4 + teflonized carbon black 20 + 10 18 + 12 15 + 15 12 + 18 

i 100, mA/cm2 27 28 19 11 

llE100 ' mY 46 40 52 79 

mE' g 0'79 0·70 0·55 0·42 

mE' g 1·33 1'!7 HI 1·05 
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electrochemical reduction can be solved - on the basis of the earlier published 
paper 17 - 19 - also by changing the pore structure of the catalyst (pure active carbon) 
itself. Such a change must be aimed at increase of the volume porosity and the hydro
phobicity of a catalyst - achieved - by the reduction of its hydrophilic surface 
oxides (H2' 900°C - ref. 18

.
19

). In this way it was possible to prepare the active carbon 
in which 42% of total porosity was formed by the hydrophobic pores. The benefical 
effect of the increased proportion of gas filled pores directly within the active carbon 
particles leads (for air oxygen) to substantial reduction of the transport problems. 
The values of L1£200 are visibly lower than the corresponding values obtained for 
the active carbon with low content of gas filled pores 19. Also from paper 7 one can 
conclude that it is possible to regulate the content of electrolyte in the active layer 
(and in this way, also - the gas transport in the near gas pores), by using different 
types of active carbon. 

From our experimental data it can be also concluded that in order to interpret 
some of the experimental data one needs neither to assume a partial penetration of the 
alkaline electrolyte into the hydrophobic structure of teflonized carbon black nor to 
assume the formation of a thin film of electrolyte - partially blocking the gas trans
port at f3 < O' 35. The assumption of the existence of a thin electrolyte layer in the hydro
phobic structure - formed by teflonized carbon black - was used9 also for inter
pretation of the observed inverse dependence between the size of the active carbon 
particles and the rate of gas transport (a coarser graining resulted into much lower 
transport rates with air oxygen). 

In order to check the effect of the active carbon particle size on the electrochemical 
parameters of the oxygen and air electrodes, we have prepared electrodes with 
18 mg/cm 2 loadings of active carbon and 12 mg/cm 2 loadings of teflonized carbon 
black in the active layer. Four different fractions of active carbon HS-4 were used: 
< 60 11m, 60- 80 11m, 80 -100 11m and the 1 : 1 mixture of (60 - 80) 11m and ( < 60 11m) 
fractions. The obtained electrochemical parameters showed that the increase in size 
of the active carbon particles leads only to a relatively small decrease of the ilOO values 
(and thus also of the content of electrolyte in the electrode) - while the corresponding 
L1E J 00 values simultaneously increase. It is possible to conclude that the assumed 
necessity - to build-up a network with the optimum density of electrolyte filled pores 
in the whole volume of the active layer - was verified also for the active carbon 
samples with different particle size. The large size particles of active carbon (and thus 
also the corresponding active sites and electrolyte filled pores), form a "diluted" 
sparse structure causing transport problems in the vicinity of these particles. 

The Active Carbon-Silver System as a Catalyst 

We have examined the properties of electrodes using three different mixtures of the 
95/5 catalyst with teflonized carbon black (20 + 10; 18 + 12; 15 + 15 mg/cm 2

). 
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A survey of electrochemical parameters obtained in these measurements is given in 

Fig. 2. From the comparison of Fig. 2 and Fig. I (the laller corresponding to the pure 

active carbon catalyst) , it is evident that the deposition of silver on active carbon leads 

to substantial increase of the i]OO value , while the L'lE 1oo value remains practically 

unchanged. This fact suggest that in spite of the observed strong catalytic effect on 

the electroreduction of oxygen the rate of the gas transport is only very little affected. 

]n order to find out how far the electrochemical parameters of electrodes can be 

changed by the composition and by the total dosage of the mixture in the active layer, 

we have examined the following electrodes: 0) electrodes with the constant content 

01 a 95/5 catalyst (20 mg/cm 2
) - with a variable amount 01 teftonized carbon /black 

(10- 30 mg/cm 2
) b) electrodes with a constant , (3 : 2), ratio : catalyst (95/5) teftonized 

carbon black - with the increasing dosage of this mixture in the active layer. The 

survey of electrochemical parameters obtained in these measurements is presented 

in Table ]1. Fig. 3 gives the i lOO and t:..E]oo values against the content of teftonized 

carbon black. On the last two dependences one can see that at the moment when the 

::V~~ 
100 AI< ,300 

-300 1 m em 1 

FIG. 2 

a Current-voltage characteristics of the 
oxygen electrodes for the 95 /5 catalyst. Total 
(catalyst + teflonized carbon black) dosage 
(in mg/cm2 ): 1 20 + 10; 2 18 + 12; 3 15 + 

2 

mV 

+ 15; b !lE(i) curves for the same electrodes 0'---"""10;!:-;0~--'---m--'-A-I<-cm-' -'---;:S"'!O=-'O 
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content of teflonized carbon black exceeds the value 14 mg/cm 2 (f3 = 004) , the i[OO 

values begin to fall - while the £100 values are simultaneously increasing. Such 

behaviour indicates that - in analogy with the active carbon - also in the case of 

the 95/5 catalyst, the active sites become at f3 = 004 partially eliminated from participa
tion in the current generating process - as it was discLlssed earlier in connection with 

TABLE H 

Survey of electrochemical parameters 

Catalyst: teflonized 
carbon black 

Dosage, mg/cm2 

2: I 3:2 I: 1 2: 3 

95 /5 + teflonized carbon black 20 + 10 20 + 13-4 20 + 20 20 + 30 

100 -

50 

i[oa, mA/cm 2 

t..E[OO' mY 
/liE' g 
IIIE' g 

Catalyst: teflonized 
carbon black 

Dosage, mg/cm2 

95 /5 + teflonized carbon black 

i[ 00' mA/cm2 

t..E100 ' mY 
mE' g 
rilE, g 

100 

~~mv 
~ ~ 

() = 0.33 0.4 0.5 0.6 
o~------~~----~------~o 
o 10 20 mg /cm ' 30 

82 80 61 45 
44 44 58 77 
073 0·61 0-44 0·23 
1·11 1-01 0·88 0'76 

3:2 3:2 3 : 2 

12 + 8 16 + 10'7 24 + 16 

73 80 78 
46 44 44 
0·64 0·62 0'59 
1·07 1-04 0·99 

FIG. 3 

The effect of different teflonized carbon black 
content on the characteristics of electrodes 
with a 95 /5 catalyst: 1 i 100; 2 t..E100 ; 

catalyst dosage 20 mg/cmz 
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Fig. 1. The concept of gradual iso la tio n o f the active sites is a lso supported by the 

data showing the decreasing content of the electrolyte in the unit weight of the catalyst 

(Table II) 

The experimental fact that at fJ ~ 0,4, the active sites of the catalyst become to be 

blocked away from the current-generat ion process, is in good agreement with the 
earlier published values (fJ = 0'35) - ref.11.1 2. In these papers, the blocking mecha

nism was attributed to the excessive thickness of the active layer and it was assumed 

that only a thin fraction of thi s layer ("acti ve zone") - on the side of the electro

lyte - takes part in the process. The thickness of this zone is comparable with the 

diameter of the catalyst particles (30 - J 00 ~lIn ) . The above described model is, howev
er, based on results obtained with the Pt-PTF E type of electrodes 2o

-
22

. In our 

case - with the carbon electrodes - the e lectrochemical parameters and the content 
of electrolyte in the active layer is only little afrected by the increasing dosage in the 

active layer (Table ]I). It is clear tha t the information obtained for the Pt-PTFE 

system is not applicable for conclusions concerning the active layer of the carbon 

electrodes. 

The Effect of the Increased Content of Silver Deposited all Active Carboll 

On the basis of results obtained with the 95/5 catalyst - all subsequent measurements 

with the catalysts containing (10-50%) silver, used constant 30 mg/cm 2 doses of 

the catalyst in the active layer. The effect of the change of the catalyst/teflonized 
carbon black ratio was checked with each catalyst. These measurements included 

electrodes with the following silver catalyst compositions: 90/ JO, 80/20, 70/30, SO/50 

100 

] 
E 

50 

10 

FiG. 4 

15 

1 
t 

20 25 
mg catalyst Icm2 

~ , 

0"1 O.5 ~ 

I 

10 15 20 25 
mg catalyst/ cm 2 

The effect of different catalyst content Ca) on i lOO values and (b) the content of electrolyte: catalyst 
composition 190/1 0; 280/20; 370/30; 450/50; total (catalyst + teflonized carbon black) dosage 
30 mg/cm2 

Collection Czechoslovak Chern. Commun. [Vol. 481 [19831 



402 Musilova, Wedell, Mrha, Smrcek: 

and dosages: 12-24 mg of a catalyst and 18-6 mg of teflonized carbon black (per 
1 cm 2 geometrical area of active layer). Fig. 4 shows, for the case of the above four 
catalysts, the effect of the increasing catalyst! teflonized carbon black ratio - on 
the i 100 value (Fig. 4a) and on the content of electrolyte in a unit catalyst weight 
(Fig.4b). 

Jt can be seen in Fig. 4a that all curves of the individual catalysts pass through 
a maximum, the magnitude of which slightly increases with the increasing amount of 
supported silver, while a position of the maximum is simultaneously shifted towards 
larger doses of that which catalyst. If we increase the doses of the catalysts with the 
(10-30%) Ag content - above 20 mg/cm 2

, we change the optimum proportion 
between the gas and electrolyte filled pores in favour of the electrolyte pores - which 
leads consequently to a drop in the i I 00 values of the corresponding electrodes. For 
mechanical reasons we were unable to check with the SO/50 catalyst doses larger 
than 24 mg/cm2

• The increasing content of silver on the active carbon carrier has 
only a slight effect on the i loo values - assuming that the optimum ratio: catalyst! 
!teflonized carbon black is kept unchanged. 

The interpretation of the above dependences can be simplified by means of the 
dependence between the amount of electrolyte (per a unit weight of a catalyst) and 
the amount of a catalyst in the active layer. This dependence is shown in Fig. 4b for 
all the investigated catalysts. One can see that the electrolyte content increases with 

100 

,nV 

50 

15 20 25 
mg catalystlcm2 

FIG. 

The effect of different catalyst content on 
11.Eloo values; for the same electrodes as 
in Fig. 4 

10 15 
mg Ag/cm2 

FIG. 6 

The effect of different silver content on i loo 
values, for different catalysts: 1 90/10; 2 
80/20; 3 70/30; 4 50/50; total (catalyst + 
teflonized carbon black) dosage 30 mg/cm2 
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the increasing amount of a catalyst in the active layer - on the other hand , the co ntent 
of the electrolyte decreases with the increasing content of silver. Each of the studied 
catalysts requires therefore, at least to some extent, a special optimum proportion 
between the electrolyte filled and gas filled pores in the active layer. The catalysts 
with higher silver contents require lower dosages of teftonized carbon black, in order 
to compensate for the simultaneollsly observed negative effect of increasing silver 
amount, on the content of electrolyte in a unit weight of a catalyst. An establishment 
of the optimum ratio between the gas and electrolyte filled pores shows favourably 
in smaller transport problems in the gas phase (Fig. 5). 

Comparison of Electrodes Using (/ Catalyst Made of Pllre Sil ver or of Silver 
Deposited 011 the Active Carbon Support 

Silver is a very efficient catalyst for the electroreduction of oxygen in alkaline solutions, 
however, for its effective functioning it must be introduced in the optimum way into 
the porous structure of active layer of the oxygen electrode. The decision, whether it 
is more preferable to use pure silver or silver deposited on an active carbon support, 
depends first of all on the power output requirements, as well as, on the economic 

aspects. 

The advantage of electrodes using the silver deposited on the active carbon support 
can be seen in their relatively low price, a simple and highly reproducible way of 
their preparation and in their excelent electrochemical parameters - especially when 
used with air oxygen. The requirements on the mechanical strength in this type 
of electrodes do not permit - without lowering the level of the electrochemical 
parameters - to increase the content of the silver catalyst too much above 12 to 
14 mg/cm2 • The amount 4 mg/cm 2 of Ag (of the catalyst 80/20) seems to be favourable 
not only because of economical reasons but also with respect to the obtained para

meters. 

This situation is evidenced in Fig. 6, showing a survey of the effect of various silver 
contents (5 - 50%) - for various catalystjteflonized carbon black ratios - on the 

activity of electrodes for electroreduction of oxygen (i 1 00)· I f we extrapolate the 
dependences obtained for i 100 (Fig. 6) - up to the theoretical maximum values 
(corresponding to the pure catalyst with no teflonized carbon black in the active 
layer), we obtain for ;100 roughly the value 155-170 mA jcm2. The maximum value 
which can be reached practically varies for the individual catalysts between 90 to 

120 mA/cm 2
• 

In order to find out whether it is possible to reach still higher i 100 values, we have 
compared the catalytic system: silver/active carbon with the pure silver system. The 
use of pure silver ryquires a substantial increase of silver doses in the active layer, 
since the compact (i.e . non-porous) particles must form such a type of agglomerates 
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in the layer which would be able to build up a hydrophilic skeleton capable to 
distribute at least the minimum amount of electrolyte in the active layer. This "ske
letal" type of silver prevails significantly over the "catalytic" silver in the total amount 
dosed - which increases the total dosage values to a level of several tens of mg of 
Ag/cm 2

• 

rn the case of pure silver, the PTFE particles must act simultaneously as a binder, 
since they are able - even in small a mounts - to guarantee the acceptable mecha
nical properties and the sufficient volume of the gas pores for the work with oxygen. 
With air oxygen - one can expect increased gas transport difficulties in the gas pores. 

-400.--.-----,-------,---,-----1 

90 

mV : ] 
40 ~ 

,~ t··oo 
100L---A1*00~--~--m-A-/cml 500 oL-----~1~0------~m--g-A-g-/c-m~,-----4~0 

FIG. 7 

The effect of different silver content on the 
current-voltage characteristics of the oxygen 
(1,2,3) and air electrodes (1', 2', 3'), for 
different catalysts: 1, l' pure silver; 2, 2' 
catalyst 50/ 50; 3, 3' catalyst 80/20; same 
electrodes as in Table III 

FIG. 8 

The effect of different silver content on the 
current efficiency (mA/mg Ag) of all tested 
electrodes: catalyst / tefionized carbon black 
dosage (mg/cm2

) .- 24/6; e 22/8; () 20/10; 
() 18/ 12; 0 IS / IS; • 12/ 18. Pure silver / 
PTFE: 0 40/4 
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The a bove presented assumptio ns were verifi ed on the electrode of a Ag-PTFE type, 

using (40 mg Ag/cm 2 + 4 mg PTFE/cm 2
) dosage in the active laye r ({J = 0'091). 

The results obtained with thi s electrode are compared in Fig. 7 and Table III with 
the parameters obtained for the electrodes based on the silver/active carbon ca ta lyst. 
The last mentioned type of electrodes was represented by two sorts of electrodes: 
a) the "economical" version (catalyst 80/20 ; 4 mg Ag/cm 2

) a nd b) the electrode with 
a maximum silver content (catalyst SO/50; J2 mg Ag/cm 2

). The difference in a way, 
in which the electrolyte is distributed in these two types of electrodes (silver and 
silver/active carbon), can be seen in Table 111. It is evident that the a mount of elec
trolyte (per a unit weight of a catalyst) increases with the increas ing relative propor
tion of the porous silver carrier. 

In Fig. 7 one can see, for oxygen , the marked shift of the electrochemical cha rac
teristics of the pure silver electrodes compared to the silver - active carbon electrodes. 
In the last mentioned type of electrodes, the active carbon acts as an "active" catalyst 
support, i.e. it participates in the current-generation process - though - evidently 
with the different mechanism and kinetics. 

The conclusion - according to which the electroreduction of oxygen on a silver -
active carbon catalyst and on pure silver proceeds by two different mechanisms and 
with a different kinetics - is supported also by measurements showing the effect of 
the temperature at which the electrodes are operated, on the i J 00 values. E.g., with 
pure oxygen , the increase ot the electrolyte temperature from 28° ,to 70°C led - for 

the active carbon electrodes containing (0-20% Ag) M only to a 21-25% increase 
of the i 100 value. On the other hand, with the electrodes made of pure silver, a com
parable increase of the electrolyte temperature resulted in the 95% increase of the 

i 100 value. 

TABLE III 

Results obtained with Ag-PTFE electrode 

Catalyst 

mg Ag/cm2 

mg catal. /cm2 

ilQO' rnA/crn
2 

""E100 , mY 

mE' g 
mE. g 

CKD 

40 

40 

170 
85 
0·388 
0-425 
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50/50 

12 

24 

117 
61 
0·543 
0·680 

80/20 

20 

100 
46 

0'709 
1·060 
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On the characteristics obtained with the air (Fig. 7), one can clearly see the positive 
effect of porous structure of the catalyst support. With oxygen, the active carbon also 
acts as the "active silver support", however, its structure has a dominant effect on the 
electrochemical parameters - while its activity for the electrochemical reduction of 
oxygen is only of secondary importance. This has been proved in the earlier published 
results 7 • The comparison of the Norit N K and BRX activities has shown that in 
spite of the higher activity of Norit N K - for the case of the oxygen electrode -
Norite B RX is a more suitable silver carrier due to its more favourable structural 
properties. The parameters of the air electrodes were evidently better with the silver 
supported on Norit BRX than on Norit NK . 

The verification of the presumed uselessness of any additional increase of the silver 
content in the silver - active carbon type catalysts is illustrated in Fig. 8. The same 
figure shows also the large excess of "skeletal" silver over the "catalytic" silver. 

The curves connect points with the optimum results obtained with the individual types 
of catalysts and with theil mixtures with teftonized carbon black. 
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