Chem 303 Exam 3. April 2, 2007
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When answering the following questions. Remember: a picture is often worth a thou-
sand words and | will not read a thousand word answer for these questions.

(1}(10 pts) Explain hew a hollow cathode lamp or an electrodeless discharge lamp cre-
ate photons-which are specific for one

or ong element only. )
ﬂ/w /J;H 2 emitks from 741*//&4( dlms 1 P erertes
5 f@fi \
M/‘; — /‘4 ﬂ/fép

7
A?ém"‘?m’?y 5@436 Aoe 4 rery pr( 1005 @1k <3y [arige

WM /&jﬁ /3 . Hlens [y ] //W{:"L gfmnéj‘
+ A ﬂ#ﬁm/;/j 5 J}E—E’-t{;'f. for 7% c'/emwf? 43¢
o 5

A=

e}

(2)(10 pts) How does a quadrupole mass analyzer select for only 1 m/z ratio?
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(3)(10 pts) What is the purpose of the accellerator plates in a mass spectrometer and
how do they work?
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(4)(10 pts) Why is a graphite furnace AA able to detect a smaller amount of sample
than a flame AA system?
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(6)(10 pts) What does a monochrometer do and how does it work?
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(6)(10 pts) In a mass spectrometer, how are the ions detected after they leave the mass
analyzer? ,{Q
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Chem 3034 Take-Home Test 3. Due Friday, April 4 by 4 PM.

Name /@4
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(1)(10 pts) For the following cell, 50.0 mL of KSCN solution,and a 15.000 g Ag elec-
trode were used.

Ag(s)|AgSCN(s)| 0.225 M KSCN || SCE
The following reaction occurs in the anode.
Ag + SCN- ----> AgSCNg, + e-

What is the final mass of the anode after the KSCN has reacted?
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(2)(30 pts) Copper is often purified by electrolysis. First, impure copper is oxidized in
the following cell

Cugs) [Cu2+@g|SCE (cell 1)
The idea is to not oxidize the impurity metals, such as Au and Ag, that are in the copper.

The aqueous Cu?+ solution is then reduced back to Cu metal at a potential that does
not rereduce the impurities Zn?+ and Fe2+ that are in the solution.

SCEH Cu?*(aq | Cus) (cell 2)
Assume that the concentrations of the impurities (Zn, Fe, Ag, and Au) are no greater
than 1%, the [Cu2+} will be 1.00 M at the end of the oxidation (and the entire plate will

be oxidized), and the impurity concentration in the final Cu metal for any one contami-
nant is 0.001%. The initial concentration of each of the contaminating metals is 1%

(a) What potential should cell 1 be at to ensure the fastest oxidation of the copper?
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{b) What potential should the cell 2 be at to ensure the fastest reduction of the copper?
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(4)(10 pts) From the voitammogram below, determine the [Pb2+] in the unknown solu-

tion.
_Unknown Pb 2+ solution
KAMps 0.00100 Y1 Pb2+
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(3)(10 pts} From problem 2, determine how much current would be required to produce
5 tonnes of copper/hour?
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