&
%
F

[T

+

114885

= m

Bl

CORVASRIPNE -
- ERE LI 4 B AR

- 1A AT A

2. HRERG(R)EE » I
S LM% > Rpebsy -




ek - 107

Z1H #*2H

1.

(15 pt) Phosphoric acid is commonly used in the semiconductor industry. As a
result, wastewater from a semiconductor company often contains a high
concentration of phosphoric acid. Phosphoric acid has three pKa values covering
a wide range: pKat = 2.15, pKa = 7.20, and pKa3 = 12.32. Currently, thé pHofa
wastewater is 3.8, and the concentration of phosphorus is 0.2 M. Additionally,
the wastewater contains some heavy metal ions that need to be reduced to a
desired concentration. To achieve this, the pH must be increased to 10. NaOH

solution (1 M) is used to raise the pH of the wastewater.

Please sketch a curve to show how the pH changes in response to the amount of
NaOH added to the solution. Hint: On the y-axis, plot the‘pH of the solution. On
the x-axis, plot the amount of NaOH (in moles or milliliters) added to the

wastewater.

(15 pt) The aqueous concenfration of tetrachloroethene (TCE) is measured to be
35 mg/L. The Wéter, ata tempera}m*e 25°C, is in contact with a dense non-
aqueous phase liquid (DNAPL) containing TCE. Assuming that Henry’s law and
the Raoult’s law are valid, estimate the mole fraction of TCE in the DNAPL. At
25°C Henry's law constant for TCE is 11.68 atm-L/mol and the vapor pressure of
pure TCE is 0.0977 atm.

(20 pt) Anaerobic biotransformation of chlorinated organics such as chloroform
can be modeled using a second-order rate expression. This process, typically
referred to as cometabolism, assumes that the concentration of bacteria remains
constant. If the second-order rate coefficient is 0.005 L/mg-day and the
concentration of bacteria is 100 mg/L, calculate how many days it will take for
an initial concentration of 1 mg/L chloroform to be reduced to 1 pg/L (a 99.9%

reduction).
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6. HRASIEEEERE Anaerobic ammonium oxidation (Anammox)$#48
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