it is
and CI) in KCl op
hese operate to yield

- oeresHUASied 18 not guta clear, hul:
fact that two ons (K*

S8 nearly equal speeds and t

:f}&len tw? solutions of the cell and salt bridge. These Potentials
ence cancel each other. It is still more questionable wheth

n reduce the junction potentials to a point where the i

lees, effective or not, the fact remains thdt salt hridgeayh:::

(N‘I.;wu = U& associated with the
| 15 and NO3) in NHiNO, posse
Are opposite in 8ign an
: therg such bridge ca
negligible, Neverthe
€ome in to existence.

AL c::i jf:;;r:: method mvg]vej; the addition of indifferent electrolytes, at the

. N to both sides of the cell. If the added substance has a
€oncentration greater than that of any other electrolyte, then the added salt carries
almost the whole of the eurrent across the junction between the two solutions, Ag the
?Dnce_ntratinn of added salt is same on both sides of the boundary then the liquid
junction potential will be negligible. This method is not used these SH0 e
indifferent electrolyte added has a marked effect on the activity of the substance in
solution.

10.14. FUEL CELLS

Fuel cells are the electrochemical devices in which chemical energy of the fuel
18 directly converted into electrical energy.

or

Fuel celle are the electrochemical devices which convert the energy of fuel

oxidation reactions into electrical energy. R
. : forming chemical energy into electrica
the effectiveness of trans
. Theure:;m;ﬂ?t is very slow. For this reason, at thff end of lsfﬁaizanturf ’
EI{ETEJ t;hrigﬁpt:: to create devices for the direct conversion of chemical energy
scientists a ke

- e ; al devices such as generators
3 e : t the intervention of the1:m 1 ; ;
into electrical energy “.'f-f;ﬂ;m development of galvanic cells in which F:l:ﬁmmm _ﬂf
turbigesetc 4 i ﬁ]mel and reduction of the oxygen proceed electrochem 9:;' Thewﬂhﬁﬁtﬂm
oxidation of the fuel d in 1839 by the British ph&'ﬂiﬂi;‘: ;;‘ld d‘““’“" ﬁ:m e
f“ﬂl'ﬁ;ﬂ' wﬁﬂ 5 i : e iectdeEE “r']t.h h]?drﬂgﬂn ubbled OvVer ©
Robert Grove: it had platinum € |
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and oxygen over the other. For many years little was done to dg?;lﬂl?bt"i:ﬁﬂzlﬁ;}
commercial purposes, but since the 10608 there has been a considera ik
‘nterest in this problem, particularly in view of present energy shurtngeu. o w
advances in technology and electrochemistry have made the scientists success b
introduce the fuel cell which are more efficient, than thermal source of e‘lefﬂt cad
energy. Fuel cells have been used as sources of auxiliary power in s;_mcgcm :I an
major research efforts are under-way to develop their use 1n automobiles in order Lo
minimize air pollution and nose Fuel cells employ the same electrochemical
principles as conventional cells. Their distinguishing feature 18 that the reacti_ng.
cubstances are continuously fed into the system, 8O, that fuel cells, unlike
conventional cells, do not have to be discarded when the chemical are consumed. In
fuel cells an attempt is made to make the fullest possible use of the free energy of
reactions, such as combustion of fuels, to produce alectrical energy. Processes are
chosen which occur as nearly reversible as possible in order to obtain the maximum
useful proportion of free energy change. The mode of operation of fuel cells 18
fundamentally different from that of batteries, While batteries store electrical energy
fuel cells convert energy obtainable from chemical powers directly into electrical
energy.

Kinds of Fuel Cells
Depending on the kind of fuel used, we he e the following types of fuel cells:

(1) Hydrogen-oxygen fuel cell.

(1) Hydrocarbon-oxygen fuel cell

(111) Carbon monoxide-oxygen fuel cell

(1v) Methyl alcohol-oxygen fuel cell '

(v) Solid coal-oxygen fuel cell

Hyﬁt#ﬁhn—ﬂ;ygani‘ua& Cell

This fuel cell consists of two electrodes mad
coated on the surface of the electrodes. The elect e




Cathode reaction:

O: +H0+ %" sou-

Bd |

Now, the overall ecel) reaction s

:”:ig}*ﬂ:{gl '.‘.'H:{][f}

The emf of the cell 15 found 1o be 1.23
combustion of H: wn awr or oxygen. The en
liberated as hoat but it has bewng directly converted into electrical energy. g, 10.9
Bves a schematic diagram of such cell

For an efficient coll all

processes must occur rapidly. Renetant must he able
to redach the electrodes vasily

s that porous electrodes with large imternal surface
wren, saturated wath electrolyte, are usod. Such cells are used 1n space crafts The
cloctrolyte used i these cells 1= in mn-:.*xrh:mge material and not a solution anﬂl‘_’lH
o KOH. Thas n-exchange material is used n the form of a membrane. This

memorane allows easy flow of protons (H*Y which react with Oy and electrons to form
H:0

Ammeter

0,

Solwion = _

Perferated carkeon

PIOg
—
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e ooy of differeid fuel colli i given as winder:
) ¥ - On faed coll AED & 2789 kd mole!

A e 208 9 kd mole!
AF I mm

§ = i s e R
AH L2580
i‘it-" . 31 1\- Im 5
& B B L L = yye——— ‘54%
3 Cardon Oy fael oell ol YT

AF  -818.01 ORI mole s-:-’lﬂﬁ

5 {tﬁ. i"l"\ fﬁf"l wll T -
AH $904K) 1) mole”!
= 93%
> 7069 k "
L CROBON ol ¢ull o T8 mORT MIT L Gin
Al ~764.0K] mole

Supertority of Fuel Cellz
1 The fuel colls possess very high efficiency. By using certain kinds of fuel in such
sells T5-90 percont conversion of chemical energy of the fuel into elﬂmmﬂ
energy has been made possible. In heat engines the efficiency does not e:tm

40 pervent

2 The mdnadual cells can be stacked and connected in series to generate highe :.',' .
voltage.

3  They are also very light.

4 The fuel cells do not ereate pollution problems.

5 These celis play an important role in manned space flights.

Practical Success of Fuel Cells

Owing to vanious technological and oper
mdthtpuntya{thgm;hg'

nﬂﬂhl’wﬂmm.ﬂg ossi

elecirical epergy. instead of heat power
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