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. PFASs (Per-and polyfluoroalkyl substances) is defined as forever chemicals, please give the classification of
PFASs according to their chemical structure and describe the usage of those chemicals in the industry.
(20%)

. Please use chemical reaction equations to explain how the NOx and CFC to destroy the stratospheric ozone
layer? (15%)

. Balance the following equations: (25%, 5% for each)
a. MnQ; + NaCl + H>S804—> MnSOs+ Hy0O + Clp + NaSO4

b. FeS04+ K2Cr207 + HaSO4—> Fea(SO4)3+ Cra(SO4)3 + KoSOs+ H2O
c. Al2(SO4)3 -14 H20 + Ca(HCOs); = AI(OH); + Ca SOs+ H2O + CO2
d. HCIO — HCIOs + HCl

e. H2C204 + KMnOg+ HaSO4— CO; + MnSOy+ KoSO4 + H2O

. Chlorination is the major disinfection method of tap water, please use figure and reactive equation to
interpret what are (1) Breakpoint Chlorination ? (2) Free and Combined Chlorine Residuals ? (10%) In
addition, please present two analytical methods to measure the Free and Combined Chlorine Residuals in
water samples. (10%)

. The incineration becomes a principal method for treatment of municipal solid waste in Taiwan. Please use

reactive equation to describe the formation mechanisms of dioxins during the combustion of municipal
solid waste. (20%)




