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CEM 434
Exam | (100 points)
October 5, 2016

Read each question carefully. Write neatly. | will not guess at grading illegible
writing. Use the correct number of significant figures.

1 (10 pts). Describe the three undesirable effects of band broadening that influence
the plate height, H, in the van Deemter equation.
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2. (10 pts). Describe what the general elution problem is in general and how it is
solved in gas and liquid chromatography. Be specific.
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3. (10 pts). Compare and contrast reversed- and normal-phase liquid
chromatography in terms of the stationary phases, mobile phases and elution
order for analytes A (most polar), B and C (least polar).
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4. (10 pts). Sketch the design of a typical HPLC system with a UV/Vis absorbance
detector. wit) U die
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5. (15 pts). The following chromatogram was obtained using a C18 column
optimized for use in separating proteins and peptides. This separation was
performed with a flow rate of 1.0 mL/min. Calculate the retention factor for each
peak in the chromatogram and create a results table that might be used in a report.
What is the resolution between Val-Tyr-Val and Met-Enk
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6. (5 pts). In the development of a GC method, list three experimental variables
under the control of the analyst.
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7. (5 pts). Use your knowledge of partition kinetics to speculate on how an analyte
might behave if the column temperature in a GC analysis is set too low.
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8. (10 pts). In a GC separation of alkanes, for which the chromatographs are shown

below, what was done to sharpen peaks and shorten run times? Justify your
answer.
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9. (10 pts). For the experimental data shown below, the signal intensity at 330 is
indicated in table form. (a) what is the signal-to-noise ratio for these data and (b) if
one completed 10 sets of these measurements, how would the signal-to-noise
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10 (10 pts). The following calibration data were obtained in an absorbance
measurement by UV/Vis spectrophotometry.

Concentration (ppm) Absorbance (AU) Blank Measurements
19.5 0.980 0.001, 0.002, 0.001, 0.003, 0.002
9.74 0.440 Ybldw'ﬂ - Q008 '_} 0. 002
4.87 0.255 sp = 94w 1
0.974 0.101
Calculate the sensitivity of the measurement and the limit of detection.
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11. (5 pts) Indicate two methods that are often very useful for i improving signal-to-
noise ratios in analytical signals from measurements.
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