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Exam III (100 pts)
CEM 434

Fall 2016

1. (10 pts). List the three different modes of mass transfer and provide a brief description of each.
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2. (20 pts). For the following cell, determine Eceii, AGrxn and Keq.

Cd(s)/Cd(N03)2 (0.015 M)//AgN03 (0.250 M)/Ag(s)
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3. (15 pts). (I) Show the design and describe the function of a glass pH electrode, {II) Indicate what is
measured and how this measured value Is related to [H*], and (Hi) list two errors that can occur in
measurements with this ion selective electrode.
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• 4; (15 pts). When a fluoride Ion selective electrode was immersed Instandard solutions (at constant

strejjgth of 0.1 M with NaNOa), the following data were obtained
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Assess the reproducibility of the measurement by reporting the data as mean + S.E.M. and mean ± G

(95%). Also find the [F"] in an unknown that gave a potential of 0.0 mV.
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5. (10 pts) What are the acronyms SEM, XPS and XRD? Briefly describe these instruments and indicate

what information they provide about a sample.
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6. (15 pts) (i) Show the design of an Ag/AgCI reference electrode, (ii) indicate the redox reaction that is

involved, (iii) show the Nernst equation that describes the potential of the electrode and (iv) indicate what

the reference electrode's potential would be under standard conditions and if the [Cl ] was increased to

4M.
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7. (15 pts). Anodic stripping voltammetry is a voltammetric method of analysis commonly used for trace

metal ion analysis, (i) explain what is done in ASV and what controls the sensitivity of the measurement,

(ii) Thefigure belowshowsa series of standard additionsof Cu"^^ to acidified tap water measured byASV
at a solid electrode. The unknown and all standard additions were made up to the same final volume.

What are the reaction reactions that occur during the concentration stage of the measurement and the

stripping stage of the analysis? (iii) What is the [Cu"^^] in the tap water?

+ 500ppb

400 ppb

300 pot)

200 ppb

100 ppb

'!• A
I! \V
i\>.

0.1 0.2 0.3

Potential (Vvs.AgIAgCI)

^ f it. 4^ CjtSTaL A ^
^•jk

I, 5"^) ; ^/\+ole

uh/t/JPiki1

6/) <

- AS

oi>

/,fX - £>•<{ - &.0 UuMMml

•{fWl-a. e7.0 5*

gV er-oM^^

CuffeiA'̂ - 7H ^u»t tiww* -f-b

S>(> >cie>

swain
Cross-Out

swain
Inserted Text
external standards

swain
Sticky Note
I should have changed this to read external standards. If one made an effort at calculation, I gave full or near full credit.GS




