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.

Name: 4)’\ fucsf Student number: ‘0/)/)006

VERSION B

1. 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?

c) Why not measure the absorbance of elements rather than their emission in the plasma torch?
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2. a) Four standard solutions are measured by UV spectrophotometry at 254 nm, of concentrations 1, 2,
4 and 8 mg/mL with corresponding absorbance values of 0.02, 0.04. 0.08, and 0.16. What is the path
length of the measuring cuvette if the correlation coefficient (slope) is 0.04 mgtler? v/l “’fj-.\ el

b) Which cuvette material would be best to use, polyvinyl chloride (PVC), quartz, or ordinary glass?
Justify. v
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3. 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.

Etermi level /] [\ 43 A
L
dean ) 7 Ze
A e
Y

ls

\\\ ® © J
1s S J




4. A 8-g sample of lead carbonate (PbCO3) is dropped into a 100-L beaker of water. The pH is adjusted
to 5 with formic acid (HCOOH). The Ky, of lead carbonate is 7.4 x 104

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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5. a) Given that the radius of Cd** trajectory in a constant field SIMS magnetic analyzer is 30 cm,
calculate the distance between the detection points of Cd**, A** and K* after a 180° trajectory. Use

the diagram below as example for guidance.

L) J/"rwvizr? YY)

i detection plate
ion

source

b) Why are Cd*, AP** and K* called secondary ions?
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Helene Perreault
Sticky Note
Oops I used 35 , should have been 30. Constant will change and other numbers too, but the principle is there on how to answer this question


