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1.

Write the detailed reaction mechanism of the following catalytic
reactions (4% each; total 8%)

{a) CHZOH + CO i = R CO0H
Pdﬂlgﬂ] HECIE
fb:] GH2=GH2 + DE - CH&EHD
| H.0

Fxplain the term n-type and p-type semiconductor,
Give one example for each cage. (6%)

If the following eomplexes meet 18-¢lectron rule. Find the valuea of n
or 2 (B%:) '

(8) [ColCO) (NOY (b & 1l

Co-N-O is linear | | N~ CO

7 iy the charge of ,,-Fe weeF E\_
the complex 0
— | li
0
n: the metal metal hond
order

CHE @

[ DC“’HT'B,(;_‘-. ] n: the charge of compoand
C
O
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If HRu{PPhsls' iz & 18-electron complex, suggest a8 remscnable
gtructure. (4%)

Spinels have the AB 204 formula, MgAlaOy has a normal spinel

structure in which Mg2+ cconpies % porfion of the tetrahedrel holes

and Al3+ oceupies % portien of the oetahedral holee. But the atencture

will be different for NiFes(y, Give the detailed explanation on the fact
that MgAleOy prefers s normsl spinel etructure but NiFes{; have an
inverse spinel structure. (8%}

In the following electron-transfer reaction, what is the mecharsm?
inner sphere or outersphere?

[Fa(H 0l + Fet(Hys]* = [Fo(H Gkl + [Fe*(H.0)6]%

Fe*: an isotopic elemeant of iron
Hhall the AG* value be or cloge to zera? Give your reasen, (B%)

Predict the number of unpaired electrons of the following complexes.
You shall give the snawer together with the energ}r disgram. (G%)

(a) Cg ) NICLE (e} CpyV - -

Complete the product structures of the following two reaction. (4%

(a) RByNqHg + 3HCI A
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g,  What is a conecentration of 1 ppm by volume of sulfur diozide expreszsed
in pgm=2 at 25°C and 750 mm Hp? And what i the concentration of
50.0 pgm=3 of ozone measured at 20°C and 765 mmHg expressed in

ppm by volume?  {5%;

10, A coastal marine sediment was anslyzed for ifs iron content. Sevent
replicate meagurements were made on 2 random sample of the

b marire gediment. The result were : 3.38, 8.20, 3.15, 3.12, 3.10, 3.09 and

|- 3.06% of iren (wiiwt).  (5%)

I3 {a) Calculate the sgample mean and the samyple standard deviation.

{b} Caleulate the 20% eonfidence interval for the iron content of the
marine sediment, (Student t values = 2.015, 1.543 and 1.895 for
degree of freetdom &, 6 and 7T regpectively)

{e) Use Q-test to point cut the outlying valoue. (the rejection quolient,
Qap = 0.51 for sevent meaguréments)

fd) Caleulate the 90% confidence interval after ¢)-test.

11. Describe the kasic principle of the two electrochemical methods;
polarography and anedic simpping voltammetry.
What are the advantages of ancdic stripping voltammetiry over
polaragraphy in ferma of sensitivity and detection imit? (5%

12. Describe the four major partg of the spectrophotometer for a single
heam and a double heam design.
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: What are the basie principles or laws used in the spectrophotometry
g for qualilative and quantitative analysis.  (5%)

13, Deszeribe the fnlinﬁing gtrumentation for the metallic element
analysis. (6%)
(a) X-ray fluorescence (XRF}
(k) Graphite atomizer-Atomic Absorption

B - te) ICPE-Atomic Enussion Hpectroscopy

N (dy ICP-Mass Spectrometry

' (e} Cold Vapor-Atomic Ahsorption Spectroscopy

14, What are the mosat common stationary phases end detactors in HPLC
and ion chromatography?
What is the reverse phase HPLC?  (§%)

15, Calculate {5}
ta) the abeorptivity if & sample in g 1 om path cell with concentration
of 0.5x18~3 M shows an absorbance of 0.865 absorbance units at
595 nm {Aqpaah
by the partition cpefficient alter passing 100 mf of 0.005 M Cst
solulion through an ion-exchange resin (in its H* form of 2 meqg
z-1 capacity) the concentration of Us* in solution was found to be 5
ppm,
18. Define and elaborate on the following terms: {E%)
{a) ascuracy and precision
(hy figures of merit
{¢) internal standard
(d) S/N ratio
(e} Standard addition




