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1. List the types of substances to which each of the following chromatographic methods are most
applicable: (25%)

(@) GSC

(b) GLC

(c) Partition chromatography

(d) Gel permeation chromatography

(e) Micellar electrokinetic chromatography

2. What is the excepted order of elution for these three compounds in a capillary zone
electrophoresis using a pH 9.0 buffer solution? Please provide the reasons for your answer (15 %).
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Aspartame Benzoic acid Caffeine
pKa]_:?)O, pK32:74 pKa:42 pKa <0

3. Compare the differences in (a) interference type, (b) light source, (c) nonmetal element analysis,
and (d) isotopic analysis for the three atomic spectrometry (graphite AAS, ICP-AES and ICP-MS).
Please provide the reasons for your answer. (20 %)

4. (a) Describe how to do “depth profile analysis” by a GDOES (glow-discharge optical emission
spectroscopy). (b) What information can the depth profile analyses provide? (10%)

5. Please describe (a) the similarity and (b) the differences for an IR spectroscopy and a Raman
spectroscopy. (10%)

6. Please calculate the pH in the following solution: (20%)
(a) 0.25 M HsHis** (b) 0.25 M HHis
(c) What is the principal form of histidine at pH 7? What is the second most abundant form at this
pH? (His: amino acid histidine, pK;1=1.6, pK;2=5.97, pK;3=9.28)
CO,H



