. A sheet of iron (10 cm x 10 cm x 1 mm) is submerged in the Pacific Ocean 12 cm
below the surface of the water. An identical sheet of iron is electrically connected
to a sheet of platinum, which is identical in size and shape to the sheet of iron and
both are submerged in the Pacific Ocean 12 cm below the water’s surface. (The
platinum and iron are electrically connected by means of a metal wire that
exhibits perfect electron conductivity; the metal wire is coated with a non-
electrically conducting polymer that prevents water from contacting the wire.)

(a) Compare the Thermodynamic Driving Forces (TDF) for oxidation of the two

sheets of iron (i.e., are the TDFs the same or different?). Briefly explain your
answer.

The TOF is debined aph ditderne between clu‘;\ibndm p,#“#.l
e eleckibghe’s tedor sqodum amdk e s |ilorium pilibel f Auimeted.
Tl eﬂui\{\mm.. po{wl—v:;olsa‘r b Sannp bes ol Lon are un knewn
(Svm'w dhe mu«Wrﬁ et \mhwwhfm}'suu‘k fo won 18 unkvwwfb bt

are e sams valkt, T equilibruim pobivhl of i e syt
‘NSM )(u( LoJ'L p.ms u% WON . M ‘h«.TbF :'5‘1614 < g

Soc bott s hegds 4 hoon -



(b) Is it likely that the two sheets of iron will exhibit the same or different
corrosion rates? Briefly explain your answer.
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2. (a) Using the Free-Electron Model of metals sketch in the following figure (i) the
electrochemical potential at steady-state of conduction band electrons of copper
(=n"") immersed in oxygen-free water of pH 7, and (11) the band structure of the

H'/H red-ox system. Specify the numerical value of n.".
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(b) In the following figure sketch the band structure of the H/H" and O/OH’ red-ox
couples for air-saturated water. On the same figure indicate the approximate
location of the electrochemical potential of conduction band electrons in copper
that is immersed in air-saturated water. Specify the numerical values of n(H/H")

and n(O/OH").
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3. The rate of oxidation of bare iron (i.e., no solid corrosion product film) in

aqueous solutions of sulfuric acid (H2SO4) for pH between 0 and 4 is described
" Sife
= Po ’kNL‘J u’ft
iox = 10" {A/(cm’smoles’ /liter* ) }[OH exp (bonAd), W ag=1

In an air-saturated solution of sulfuric acid of unknown pH (but in the range of 0
to 4) the corrosion rate and corrosion potential of iron are 1 mA/cm? and 0.0
Vsue. When the solution is saturated wnth nitrogen gas the corrosion potential
and corrosion rate of iron are 1x10® A/cm?® and -0.300 V. and the slope
(Olneired/0AD) of the reduction reaction is -23.03 V!,

(a) Determine the pH of the solution
07> = D' [O H] exﬂ@ox 0‘4«;)

= Joul=10"mp
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(b) What are the corrosion poten d corrosion rate of iron in mtro en gas-
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