
1. Wliat're the flow l.aLes for 

wastewater Q I  and Q3 l'or ITlgure 

sliow~i 011 tlie ~ . ig I~ t?  (10%). Assume 

Ll~al 110 ~ e a c l ~ o l i  In the I ccictol a ~ ~ d  

steady-state co~~tlilion. 

2 .  A wastewater treatment plant 

discharges a flow of 1000 m' per 

I------ 
- 

Q,=IQO ~ l rn in  --1 

(lay with solid con cent ratio^^ of0.003% by weight. IIow Inany kilograms of so l~ds  docst 11 

discharge per day? Assunlir~g that wastewater density of 1 dcm'. (10%) 

3. A 90% of a radioactive nuclide call be reduced 111 10 ~ n i ~ ~ u l e s .  Wl~at 's the 11alr-life? (5%) IIow 

l o ~ ~ g  will it talces for 99.9% of reduction'? (5%) Assul~le first order reaction kinelic. 

4. A cl~en~ical  reactiol~ was studicd in a batcl~ reactor allcl a gc~otl li~lear correlat io~~ was found 

for IIC (i.e, l lco~~centration) versus reactio~i time. Wl~at 's ;le r e a c t i o ~ ~  order for this reaction'! 

(5%) 

5. A coal-fired power plant used 100 kg of coal per Jay. 'l'he urergy value ofcoal is 28000 kJ/kg, 

ant1 t l ~ e  plant p~oduced 2.6 x 10'11<~11 of c lec t~ ic~ ty  per d ~y Wl~at 's the eff ic~e~icy of  the 

power pla~it? (10%) (111<W11= 3.6 x 106 J) 
6 .  Whal's s\lperadiabatic Iiipse rate'! (5%) 

7. What would the soulid pressure level be 100 111 f ~ o m  a s o ~ ~ n t l  source of 100 tlb? (10%) 

8. Adsorpti011 of phenol onto Ll~ree diflcrenl 

GACs is studied, yielding good fits Lo t l~e  

isollrerl~~s sliown in tlie grapli. You wish 

Lo reduce the phenol concentration l'l-om 

20 lo 1 ingIL by adsorption to the best of 

these GAC. In tl~is case, "best" lnealls the 

one Lliat call achieve Ll~e treatnrent using 

the lease arnount of GAC:. (a) WI-lich 

GAC would be preferred? (10%) (b) 

What GAC dose (g/L,). is required? (10%) 

9. Cationic exclla~lge resins can be classified as strong or u :talc acid cationic excllangers. Wllat's 

tlle diffcrer~ce on the pH dependence olexcllange cilpa, ~ t y  for tllese two types ol'resil~s'? (5%) 

Wl~at're the typical functior~al groups for these two t y ~  2s of resil~s? (5%) Draw a Ilowsl~eet 

for ion exchange dcmi~~e~.alization process (1 0%). 


