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1. Balance the following equations: (25%, 5% for each) 

( 1 ) Ca3(P04)2+H3P04-tCa(H2P04) 2 
( 2) Fe(OH)2+I-h0+02-tFe(OH)3 
( 3 ) FeS04 +K2Cr207 +H2 S04 -t Fe2(S04)3+Cr2(S04)3 + K2 S04 +H20 
( 4 ) H2C204+ KMn04+H2S04-tC02+ MnS04+K2S04+H20 

(5) Cr+N03--+H+-)Cf
2
+NO+H20 
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2. 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%) 

3. What is "Buffer Index"? (6%) The wastewater from a petrochemical plant contains 0.15 moi/L acetic acid and 0.1 

moi/L acetate, and the wastewater was treated with NaOH to make up the pH to 5.0. If you want to adjust the the 

pH of wastewater to 6.5, how many moi/L NaOH is needed to add to wastewater? ( 10%) The KA of acetic acid is 

1.8x1o-s o 

4. Please use reactive equation and methane as example to interpret the role of hydrocarbons in the photochemical 

smog (9%) and the productive mechanism of PAN (Peroxyacetyl nitrate) {9%) 

5. Consider the following chemical reaction: (21%, 3% for each). 

Pblz(s) + 40H-(aq) -)Pb(OH)/ (aq) + 2r (aq) 

Will the concentration of Pb(OH)/ (aq) be increased, decreased or unaffected by: 

(1) increasing the concentration of OH-(aq) 

(2) addition of HN03(aq) 

(3) decreasing the amount of PbiAs) 

(4) decreasing the temperature (~H0<0) 

(S) increasing the total pressure (~V0>0) 

(6) addition of NaCI04(aq) 

(7) decreasing the Pb12(s) particle size 


