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— ~  The formula of lactic acid is CH;CHOHCOOH

(a) Assume complete combustion, write down the combustion reaction.  (4%)
(b) Following (a), how many liter of oxygen is needed when burning 270g lactic
acid completely at 25°C? (6%)

=~ Define the following terms (10 %) -

(a) Beer’s Law
(b) The First Law of Thermodynamics \ ¢4 / 2
(¢) Henry’s Law ' Y4

(d) Break-Point Chlorination %

~  Ferric ion has the following reactions :( @ 25°C, 1 atm) m

i

Fe’* + H,0 = FeOH*" + H log K =-2.16
Fe*" + 2H,0 = Fe(OH)," + 2H" logK =-6.74
Fe(OH)s(s) = Fe* + 30H log K =-38
Fe** + 4H,0 = Fe(OH)* + 4H" log K =-23
H,0=H"+OH log Ky =-14

Assume the system is closed to the atmosphere. When the solution pH is 6, what is
the total concentration of ferric concentration in the solution? (15%)

7@ ~  The overall reactions for smog formation are
(A) Primary photochemical reaction
NOz+hv (A <420nm) — NO +0
(B) Reaction involving oxygen species
?
(C) Production of organic free radicals from hydrocarbon
?
(D) Chain propagation, branching and termination,
?

Please write down the chemical reactions for (B), (C), and (D). (15%)
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A. dinitrobenzene

B. long-chain phenoxyaliphatic acids

C. short-chain phenoxyaliphatic acids

D. monosubstituted phenoxyaliphatic acids
E. aliphatic acids
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A.56°C Table. Approximate upper temperature limits
B. 45-50°C for different microorganisms
C.70-73°C
D. >99°C Organism temperature, °C
E 60°C
Fungi 1.0 )
Protozoa 2.()
Eucaryotic alage 3
Bacteria 4.0 )
Photosynthetic bacteria 5( )

(including cynaobacteria)
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