

















. REDDH I‘-.':::\|T|3T
line reprsents the following redox process at higher pH,
FeO]" 4 4y

20 4 3e & Fe(omy, | +50N0° E° = 0.7;
111, llﬂ'ﬂlby. ( )I ' ‘ ‘!v
0.059 (Feo]")
0

- 07 0.059 x 5
m 24— 3 (14 < pH) = 21 <0098 pH  (at 1M sol™)

Stabil oforu: Iln_e 18 =0.098 having Intercept 2.1. since FP line 1s more steeper than
1. ity e0J" In alkaline sol™ arrises mainly due to over potential of 0,

e uction potential of the couples Fe'*/Fe?* = 077V & 0,/21,0 = 1.23
GXIdation of e

I8 possible. But due to overpotenitial for tie 0,-evolution.
survives from the aerjal oxidation. ;
new redox reaction setup

Fe(OM), 1 ve & Fetom), | 401~ 0 = ~05
Is given by, [ (OH), L + E 0.56 v
E= 056 . 0.059 1

1 log [0 = =0.56 + 0.059(14 ~ pH) = 0.26 — 0.059pH
mal potential decreases

significantly. Thus, aerial oxidation of Fe?* is possible botl
cally & kinetically,

Ellingham Diagram:
bbs free energy (AG) of a reaction is a measure of the thermodynamic driving force
akes a reaction spontaneous or non-spontaneous. This is given by:
= AG = AH - TAS
\H is the enthalpy, T is absolute temperature, and AS is entropy.

thalpy (AH) is a measure of the actual energy that is liberated when the reaction
irs (the “heat of reaction”). If it is negative, then the reaction gives off eniergy, while
is positive the reaction requires energy.
entropy (AS) is a measure of the change in the possibilities for disorder in the
cts compared to the reactants. For example, if a solid (an ordered state) reacts
a liquid (a somewhat less ordered state) to form a gas (a highly disordered state).
is normally a large positive change in the entropy for the reaction.

iction of an Ellingham Diagram
lir gham diagram is a plot of AG versus temperature. Since AH and AS are
ally constant with temperature unless a phase change occurs, the free energy
s temperature plot can be drawn as a series of straight lines, where AS is the
nd AH is the y-intercept. The slope of the line changes when any of the materials
| melt or vaporize. -
ergy of formation is negative for most metal oxides, and so the diagram is
with AG=0 at the top of the diagram, and the values of AG shown are all
- . | T1L. s.
." gham diagram shown is for metals reacting to form oxides. The oxygen partial
e is taken as 1 atmosphere, and all of the reactions are normalized to consume

€ of 0,.
it lope upwards, because both the metal and the oxide are
as n;:seg (solid or liquid). The reactions are therefore reacting a

the
condensed phase to make another condensed phase, which reduces
\ notable emgption {o this is the oxidation of solid carbon. The line for the

A, C(s) + 02(9) = CO2(g) ' &
reacting with a mole of gas to produce a mole of gas, and so there is

yent: v and the line is nearly horizontal. For the reaction

20(s) + 02(9) = 2€0(g)

= .
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