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1. Please calculate the equilibrium constant (Keq) for the equation
2Mn04_ + 3Mn2t + 2H20 = 5|\/In02(s) + 4H*
The half-reactions of the above reaction are: (109% )

2MnOy~ + 8H* + 66~ = MnOy g +4H,0 EO = 1.695V

3MnOy(s) + 12H* + 6e™ = 3Mn2+ + 6H,0 EO =1.23V

2. The calcium in a 200 mL sample of a natural water was determined by precipitating the cation

as CaC,0y4. The precipitate was filtered, washed, and ignited in a crucible with an empty
mass of 26.6002 g. The mass of the crucible plus CaO (56.077g/mol) was 26.7134 g.

Calculate the concentration of Ca (40.078 g/mol) in water in units of grams per 100 mL of the

water. (109% )

3. Please describe the preparation of 2.0 L of 0.108 M BaCl, from BaCl, - 2H,0 (244.3 g/mol).

(10%)

4. What is the order of elution of the following compounds from an HPLC column containing a
normal-phase packing? (109 )
(1) propylene, hexane, benzene, dichlorobenzene

(2) ethyl acetate, acetic acid, dimethylamine

(BEAE)
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5. Please describe the reasons that cause the line broadening in atomic spectrometry. (109 )

6. —%(Lbk (CO) ZLIRECEA M AIMEE & BIP A ECfr i 7 Foft/EE 2 (10% )

7. BT ZEY o AR T E 2 BEEE (point group) . (2096)
(1) PCI5F,
(2) CIFs
(3) SFs
(4) SF4

(5) XeFq

8. # i d® & F4HAE” term symbol. (109 )

9. H;+ Co0,(CO)g > 2HCo(CO)4 2 [ JEZH A E# (Rate Law ) #1°F -
Rate = k[Co(CO)s][H,]/[CO]

HHEFE I EREE K EMRE (mechanism) - (109% )

F2H H2H



