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1. (12%) There are five most widely used types of high-performance liquid
chromatography. Please refer to the following figure and fill in the blanks.
Increasing polarity »

Water-insoluble ) Water-soluble
Non-polar ' lonic
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2. (8%) Describe the physical differences between open tubular and packed columns.

What are the advantages and disadvantages of each?

3. (4%) How do strong and weak acid synthetic ion-exchange resins differ in

structure?

4. (6%) In flame AA with a hydrogen/oxygen flame, the absorbance for iron
 decreased in the presence of large concentrations of sulfate ion.
(a) Suggest an explanation for this observation.

(b) Suggest two possible methods of overcoming the potential interference of

sulfate in a quantitative determination of iron.
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(6%) Please fill in the blanks in the following table.

Gas Chromatographic Detectors

Type Applicable Samples Typical Detection Limit
(a) - Hydrocarbons 0.2 pg/s

(b) _ . Universal detector 500 pg/mL

(c) Halogenated compounds 5 fg/s

Mass spectrometer Tunable for any species ., 0.25-100 pg

10.

(6%) List all the characteristics of inductively coupled plasmas that make them

suitable for atomic emission and atomic mass spectrometry.

(6%) Describe the instrumental components and arrangement for carrying out

fluorescence spectroscopic measurement.
(4%) Describe the characteristics of organic compounds that fluoresce.

(10%) Molar absorptivity data for the cobalt and nickel complexes with
2,3-quinoxalinedithiol are gco = 36,400 and eni= 5,520 at 510 nm and eco= 1,240
and eni= 17,500 at 656 nm. A 0.519 g sample was dissolved and diluted to 50.0
mL. A 25.0 mL aliquot was treated to eliminate interferences; after addition of
2,3-quinoxalinedithiol, the volume was adjusted to 50.0 mL. This solution had an
absorbance 0f 0.477 at 510 nm and 0.219 at 656 nm in a 1.00 cm cell. Calculate
the concentration in parts per million of cobalt and nickel in the sample. (Co =

58.93 amu and Ni = 58.69 amu)

(5%) What is standard addition method? What is the main advantage of this

method?




BY 3 K2 108 25 E AR LA M NSAA

AETHEMAR) oA IR A L R

XA (KRB 1 2 H1E£(2901)

11.

12.

13.

14.

15.
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(4%) Why is a high supporting electrolyte concentration used in most

electroanalytical procedures? [
(4%) Why is an auxiliary reagent always required in a coulometric titration?

(5%) Shown below is the polarogram for a solution that was 1 x 10* M in KBr
and 0.1 M in KNOs. Offer an explanation of the wave that occurs at +0.12 V and
the rapid change in current that starts at about +0.48 V. Would the wave at 0.12 V

have any analytical applications? Explain.

r‘+0.4
L | ! 1 | ) |
+0.5 404 403 102 0 0 -0.l
E,,p vs. SCE -
i, pA
SA
(

(10%) Calculate the dissociation constant for the weak acid HP if the cell
SCE|| HP (0.010 M), NaP (0.040 M) |Pt, H2 (1.00 atm)

develops a potential of -0.591V.

(The electrode potential of SCE is 0.244 V at 25°C)

(10%) The arsenic in a 1.010 g sample of a pesticide was converted to H3AsO4 by
suitable treatment. The acid was then neutralized, and exactly 40.00 mL of

0.06222 M AgNOs3 was added to precipitate the arsenic quantitatively as AgsAsOa.
The excess Ag" in the filtrate and in the washings from the precipitate was titrated

with 10.76 mL of 0.1000 M KSCN; the reaction was
Ag"+ SCN" > AgSCN(s)

Calculate the percent As>O3 in the sample. (As = 74.92 amu)




