Exqm B2: Spring 2004

MSE 112

1. {a} A copy of the Figure on the next page was handed out in closs earlier this semester. The
Figure lisls the alloys {on the right hand side of the figure) in order of their corrosion potentials in
sea waler, Briefly indicate how you would make use of this information to sebve a problem of

galvanic corrosion in sea water of two alloys that are listed in the Figure.  1_ 'd“!i‘-m,._
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(b) Would the rnn]-lring of the alloys in the attached Figure change if the environment was changed
Tfrom sea water to boiling 1M H,50, (sulfuric acid)? Explain your answer.

W, I geremd, Ut tnateZodiif CF ™ and 1 g K aetd

et A0 Watic 4 Bo ] o mitd. S aoldits . tduaa, et .M’y
@!u% frome 8, st Ao H otdodlas . Dy e B btdiof ki
bl oo i Chargt . Sonet At B b it of ridadssiind| vederliy:
0 thtrgh, Bt iy b bl thoned i fy Ol it i
e thang, 1 mmﬁl L o ;WLMM/&%W_#
W dfpat g Mooy e by il e Hhants, o B




MEE 112 4 Exun #2: Spring 2004

2. Asdescribed in lecture, “Blue Waler” was a consequence of the localized corrosion of
copper pipes in tap water in which pH =8, the concentration of ehloride ions = 4 ppm (by
weight), and the buffering capax:&fy was essentially negligible. The remedial action identified
in lecture was to increase the buffering capaeity of the water. Mame two other changes of
the chemistry of the water that would stop the Blue Water problent. Indicate the reason{s)
why each change would eliminate the Blue Water problem. (Do NOT identify any changes
in waker chemistry that would cause accelerated failure of the copper piping.)

{\ﬁ,]@k‘h.v..-uu A _AM-&J( Gy PRty A f e, ML@“‘?“" o
Az Tﬁ-wmr:'!M I__n"'y{‘{{,,,_, @a&{naﬁ-«_ w_,&‘_,
(..Llﬁ ",iill"‘ - }f = Ithe-j = ;G'-LM

l'f 12 y -~ i '.‘rdz"
LCL _l' JTH'J.-H\. = i‘~"1 e
Jo }-, q vt

erten. Tht Chlarihe st P = 107 TM (1 *-"ﬁ;:..é).

= j07'm

@ '--»-tf s .f

For Tr] = 16FM i it Prams CI7 it 4 Bt
Goncie. Wbl migoate o # ﬂawm?;tm:‘@ Frepyred_
Aotz b fe of €0 and cppics

T 0" witl mudiidit amy B o e wndes oyl 2 Be
stchedill g sl it sciiilin, ff R Hrapped
g, Trset s 4 g Ay e il Jf«:&,{ii/—ju;j il i
Cathalt (10,0t B pechdd ), Pro Stppapaon g tncde 0L
Cathedire, A Awiedphe 4 W sfotnae 4 cr;
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3. On the Pourbaix Disgram for iron in water (25°C, | atm of pressure) what will be the slope
of the line that separates the region of (potential, pH) in which iron is thermodynamically
stable from the region of (potential, pH) in which Fe,0, is thermodynamically stable?
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(b.) On the Pourbaix Diagram for Fe in water (25°C, 1 atm pressure), which phase, Fe or Fe,0,.
lies above the line that describes equilibrium between Feand Fe,0,7 Briefly explain your
Feasoning,
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MSE 112 ] Exam #2: Spring 2004

4, At steady-state | the slopes of the anodic and cathodic polarzation curves of iron in oxygen-
free 1M HCI (pH=0) at 25°C are +10 decades/volt and =10 decadesafvolt, respectively. The
corrosion potential of iron is =300 mY vs SHE and the txchangr:. current density for the
reduction of hydregen ions on the surface of iron in 1M HCl is 10°° Adem®. Atany given
patential the rate of oxidation of iron is inversely propoional to the concentration of hydrogen
ions, What is the steady state corrosion patential of won if the pH of the solution s rised to |
(without changing the concentration of chloride 1ons)?
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