PSE 476
Homework #18
Due 3/10/05

1. In what pH range is chlorine used? (1 point)
a) Acidic

b) Neutral

c) Alkaline

2. Why is chlorine being phased out? (1 point)
a) Formation of AOX

b) Concerns about dioxins

c) Cluster rule

d) All of the above

3. Which of the following statements is not true about the reactions of chlorine with carbohydrates? (1 point)
a) Chlorine radicals are the main reactants with carbohydrates. 
b) Oxidation of hydroxyl groups to carbonyls by chlorine accelerates glycosidic cleavage reactions.
c) Substitution of chlorine on carbohydrates accelerates glycosidic cleavage.

4. Which of the following statements is true about chlorine dioxide bleaching? (1 point)
a) Chlorine dioxide is only used for brightening pulp.

b) Chlorine dioxide is good at removing dirt and shives.

c) Chlorine dioxide bleaching causes large losses in pulp strength.

d) No dioxins are formed during chlorine dioxide bleaching.

5. True or false, chlorine dioxide reacts with all aromatic rings forming chlorine substituted rings which are easily removed in later steps. (1 point)
a) True

b) False

6. True or false, there is no degradation of carbohydrates during chlorine dioxide bleaching because chlorine dioxide does not react with carbohydrates. (1 point)
a) True

b) False

7. True or false:  Chorine dioxide solutions are manufactured onsite and maintained cold to avoid explosive conditions due to decomposition to chlorine and oxygen. (1 point)
a) True
b) False
8. Why is a small amount of NaOH added to chlorine dioxide bleaching? (1 point)
a) The bleaching reactions only take place in alkaline solution.
b) The most effective bleaching pH is 3.5-4.  The formation of acids lowers the pH so the NaOH is needed to maintain pH 3.5-4.
c) The NaOH is needed to solubilize the lignin.
9. Chlorine dioxide stages are usually run so that there is excess ClO2 left at the end of the bleaching.  This improves the efficiency of the stage and reduces possible brightness reversion.  This residual ClO2 can cause corrosion and safety issues.  Which of the following is not a way mills deal with this problem? (1 point)
a) The pulp is subjected to vacuum to remove the excess ClO2 gas.

b) Sulfur dioxide is added to form a mixture of sulfuric and hydrochloric acids.

c) NaOH is added to for nonvolatile chlorite which is less corrosive.

10. Which of the following statements is true about chlorine dioxide bleaching? (1 point)
a) Consumption of chlorine dioxide is slow so reaction times of 1.5+ hours are needed.

b) Consumption of chlorine dioxide is rapid but brightening is slow so reaction times of 1.5+ hours are needed.

c) Consumption of chlorine dioxide is rapid so bleaching times of less than 30 minutes are needed.
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