CHEM 3590 Test 1, October 5, 2018; 10:30-11:25 a.m; 124 Machray Hall; Instructor: H. Perreault.

Please answer all questions directly on exam paper. Each question is worth 20 points.
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1. a) Four standard solutions are measured by UV spectrophotometry at 254 nm, of concentrations 2, 4,
8 and 16 mg/mL with corresponding absorbance values of 0.04, 0.08. 0.16, and 0.32. What is the N
path length of the measuring cuvette if the correlation coefficient (slope) is 0.04 mgktem=? 1l Wﬁ_ e

b) Which cuvette material would be best to use, polyvinyl chloride (PVC), quartz, or ordinary glass?
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2. a) By drawing/writing on the atomic energy diagram given below (left section), show what happens
during an X-ray photoelectron emission event.

b) On the right section of the diagram, draw vertical arrows to indicate the binding energy of the
electrons in that particular atom.
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3. a) Given that the radius of Pb** trajectory in a constant field SIMS magnetic analyzer is 35 cm,
calculate the distance between the detection points of Pb?*, AP* and Na* after a 180° trajectory. Use

the diagram below as example for guidance.
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b) Why are Pb**, A** and Na* called secondary ions?

p\) f\/\/? = (4/\/_)“1\/\/&‘/7( QZ

b par. 203 = ek x (35)F = Ch= 0.08Y

<

T 2A 2 0.084 x ()¢ = R=10.3 ca~
3

o3 4 (7 T () = ‘é )—‘S/ Cvn
T L{' X =7/ B
‘\[C “ = O., OX CK)

(3% = 70.¢ e~
Al [Z.4¢Cnn
' = 332 cwm 4.2
T = ) <Ll
Nﬂ" ?é--g(;Vw
= 70 na

L




4. a) What are the main advantage and the main disadvantage of using axial viewing detection in ICP-
OES?

b) What is the role of the nebulization chamber in ICP-OES instruments?

¢) Why not measure the absorbance of elements rather than their emission in the plasma torch?
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5. A 10-g sample of lead carbonate (PbCO3) is dropped into a 100-L beaker of water. The pH is adjusted

to 4 with formic acid (HCOOH). The Ksp of lead carbonate is 7.4 x 10724,

a) Calculate the Pb?* concentration at equilibrium.

b) Would it be possible to lower the pH enough to dissolve the whole sample?
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