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(1) Please explain and compare the following terms: (30%, 6% for each) 

(a) Stability Constant and Dissolution Constant 

(b) Aerosol and PM2.s 

( c) Distribution Coefficient and Partition Coefficient 

( d) Biotransformation and Biodegradation 

( e) Primary Pollutants and Secondary Pollutants 

(2) Humic substances are widely found in natural environments such as soils and 

sediments. 

(a) Please describe the method to separate humic acid, fulvic acid, and humin in 

humic substances (7%) 

(b) The empirical formula for humic acid is C3osH335Q90Ns. Please calculate the 

percentage composition of C, H, N and O for humic acid. (8%) 

(c) Fulvic acid has 45.1 % oxygen. Compare this with the value for humic acid 

and state how this may indicate why fulvic acid is more effective on metal ion 

adsorption. (10%) 

(3) A river water has been sampled and shipped to the laboratory for analysis. 

(a) 100 mL of water sample is titrated with 0.02 N H2SO4. The titrant volume 

required to titrate to pH 8.3 is 20 mL, and then an additional IO mL is required 

to pH 4.3. Please calculate the carbonate and total alkalinity of the river water 

(10%) 

(b) Please calculate the pH value of the river. (5%) 

(c) A wastewater containing 0.01 M H2SO4 is discharged to the river. What is the 

most wastewater volume that can be discharged per liter of river if the river 

pH may not drop to pH 6.3? (10%) 

H2CO3 • Ir- + HCO3-

HCQ3- • ir- + co/-
pKa1 = 6.3 

p:Kai = 10.3 



i Plf .lJI !JL >J•J : ~ iJr ~ J! ii#~ bJf-~ P/f 

~~# El ( 1~~): J!i11!:i~(2902) 

¥--_2_1t • i_2_1t 

(4) Hydrogen gas is a clean energy which can be used to replace gasoline. Consider a 

vehicle powered by H2 gas. Please answer the following questions: 

(a) If the vehicle needs 3.1 kg ofH2 to have a 500 km range and the storage tank 

in the vehicle is 60 L. Please use the ideal gas law to calculate the tank 

pressure at 25 °C. (10%) 

(b) Carbon nanotube is known to have a good capacity toward H2 adsorption to 

reduce the tank pressure. Assume that carbon nanotube can adsorb 3 times 

higher than the weight of H2. What is the minimum amount of carbon 

nanotube needed to reduce the tank pressure to 20.0 atm. (10%) 

Note: The atomic masses of elements are as follows: 

H = 1.0 C = 12.0 

Mg= 24.3 Al= 27.0 

Fe= 56.0 

N = 14.0 

Si= 28.1 

0 = 16.0 

S = 32.1 

Ca=40.0 

Cl= 35.5 

Na=23.0 

K= 39.1 


