Gk 144 B RIIAER 108 B4E i IEE 4 25

2 B EBEIRESEZR ' '

ZaflEH  TR{EE SEECHEA 0223 0 BT ]
F1H #2H '

K BERIE  FRAETIERNERE - SFNESEERIES  WARER LSS » £A7ety -

1. Explain/define the following terms.
a) Electronegativity (5%)
b) lonization energy (5%)

d) Henry'slaw (5%)

{

(

(c} Homogenous (5%)

(

(e} Isothermal process (5%)

2. The following is the phase diagram which shows the boiling point/composition curve for ethanol/water
mixtures. A industrial wastewater contains 45% ethanol. Suppose you are going to recycle this high
organic wastewater by distilling.

(a) Whatis the highest purity ethanol you can obtain? (5%)

(b) Please describe the processes which are needed to obtain this high purity product you answered
in{a). (15%)
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3. Complete combustion of 1.00 mo! of acetone {C3Hg0O) under standard state liberates 1790 ki of heat,
Given that AH®(CO2) =—393.5 kJ/mol and AH% (H20) = —285.8 ki/mol, calculate the standard enthalpy

of formation of acetone. (15%)

4. For laughing gas, N2O
(a) Draw a valid Lewis structure in your answer sheet. Assign formal charges to all atoms. (7%)
{b)Draw two additional resonance structures of the structure you drew in part (a). Assign formal charges
to all atoms. (7%)
(c) Circle the single structure above (from the three structures in parts (a) and (b)) that most closely
represents the true structure of N;O and explain your choice. (6%)

5. Foreach ofthe following items, provide an example (structural formula, where applicable) and a
removal/treatment strategy.
{a) hardnessions  (5%)
{b) polyaromatic hydrocarbon (5%)
{c) colloidal suspended solid  {5%)
(d) heavy metal ions  (5%)




