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Fall 2014

1. (15 pts) Diagram and describe the function of each part of a GENERALIZED mass spectrometer.
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What does a mass spectrometer measure?
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What is the pressure inside a mass spectrometer (roughly)? Why is pressure controlled?
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Referring to the diagram, where would you anticipate
observing the following for pentobarbital
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Which ionization method might have been used and what evidence leads you to this conclusion?
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2. (20 pts) Consider the following diagrams of an ICP below. Label the sample inlet, gas inlet,
piezoelectric crystal, nebulizer, radio frequency coil, and plasma on the diagrams.
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e What are t}me TWO types of detectors are generally used with an ICP source?
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Label and briefly describe the role of each of the instrument section shown below:
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Give an example of an isobaric interference? -
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3. (15 pts) A solute with a partitioning coefficient of 4.0 is extracted from 10 ml of phase 1 into
phase 2. What is the volume required of phase 2 to extract 99% of the solute in one extraction?
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4. (20 pts) Consider benzene and pentafluorobenzene in the SO &
following chromatogram collected with a 30 m 0.530 mm open - PRI s it
tubular column with a 3 um thick stationary phase. The . ;:ﬂ : .
retention time of the mobile phase is 1.06 minutes. e A
Find the adjusted retention times and retention factors for both
compounds. A b ©
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Determine the resolution between the two peaks using N=VN1N2
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5. (15 pts) Diagram, label and describe a GC-MS
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List two types of chromatography that are commonly performed using a GC.
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Suggest three methods of sample preparation
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What types of columns are used for GC-MS. List three advantages of these types of columns?
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Suggest at least three detectors that can be coupled with GC separation
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6. (15 pts) Diagram, label and describe an HPLC.
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List at least three types of chromatography can be performed using a HPLC?
@ adaey e o

L LA lus o
<J~j("\,.;,w\m?\

o

In what two ways can the mobile phase be applied to the column? Briefly describe each.
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Why is HPLC performed at high pressures?
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HPLC uses a thin (several mm) column packed with tiny stationary phase beads. List at least two
advantages of small particles.
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Suggest at least ¢ detectors that can be coupled with HPLC separation
R f":\t}LC\‘\'C- \1\'\1.'3t'c o T

e\
A LWL f-}\'_\‘(;__ﬁ ‘Q\'C‘\"-u-(-t&‘

(W . (8 I ‘_\7\ <
\-s.}('\ i!_,\ X \\-—(—— L,-\ ¢ sl" S (— \
/ {—/

R

\.“,!S—.



