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Anthraquinone/Polysulfides (Lecture 14)

1. .Anthraquinine

a) Can you draw the structure of AQ and AHQ?

b) Which one of these chemicals reacts with carbohydrates and which one with lignin?

i) What is the carbohydrate end group converted to through this reaction?

ii) Which chemical would AQ replace in a kraft cook?

c) What exactly is AQ and AHQ doing to improve the pulping from a mechanistic standpoint?

d) Why is anthraquinone considered a pulping catalyst?

e) How much AQ is typically added to improve pulping?

f) Why don't all alkaline pulp mills use anthraquinone?

2. Polysulfides

a) How does the addition of polysulfides to a kraft cook improve the yield? (mechanism in general terms)

b) At the same sulfididty, does the addition of polysulfides affect the removal of lignin?

c) How are polysulfides generated in situ?

d) Why is the addition of excess sulfur to the white liquor to generate polysulfides not a great idea?

e) Are polysulfides stable over the temperature range used in a kraft cook?
f) Why aren't polysulfides used (more) to improve pulp yield? 

The Kraft Recovery Process (Lecture 15)

1. On slide 3 of lecture 15 there is a schematic of the kraft recovery process.  I would hope that you could explain how each step listed works.

2. Liquors

a) You need to know general compositions of white, black, and green liquors in terms of what are the major components in each.  I don't expect numbers just lots of this and a little of that.

3. Evaporators

a) We discussed evaporators in very general terms because most of you will study this much more in your senior year.  However…..I would like you to calculate how much water needs to be removed from 100kg of black liquor to take the solids from 15% to 70%.

4. The furnace:

a) What are the 2 basic functions of a recovery furnace?

b) Why is less air added to the recovery furnace than is needed to combust all the organics?

c) Can you describe what happens to the black liquor after it is added to the recovery furnace?
i) How is carbonate formed?

ii) How are sulfates converted to sulfides?

d) What is the smelt?

5. Caustizing

a) What is caustizing?

b) What is slaking?

c) What reactions go on during causticizing?

d) What is the lime kiln used for?
Sulfite Pulping Process (Lecture 16)

1. In kraft pulping the goal is to fractionate lignin into small alkali soluble fragments.  What is the goal in acid sulfite pulping?

2. What are the four different sulfite pulping methods (ph dependent)?

3. Pleae answer the following questions for acid sulfite pulping 

a) What are the four possible bases (cations) that are used?
i) Why can't calcium be used for neutral sulfite pulping? (ok so I gave you one of the bases)

b) What are the active pulping species participating in acid sulfite pulping?
c) At what pH is acid sulfite pulping done?
4. Total/Free/True Free/Combined SO2
a) What does free SO2 refer to?
b) What does combined SO2 refer to?

c) Why are these 2 expressions important to acid sulfite pulp mills?

5. There are 3 major reactions which lignin undergoes in acid sulfite pulping, you need to know what they are

a) At what site does sulfonation occur?

b) What sulfonates the lignin?

c) How does this process change the physical properties of the lignin?

d) The acidic conditions of sulfite pulping causes cleavage of one lignin linkage…what is it?
i) Does this reduce the molecular weight of the lignin?

ii) Under the Northey theory, what is being cleaved to reduce lignin molecular weight?

e) Why is acid condensation bad?

6. Why isn’t cellulose completely cleaved during acid sulfite pulping?

7. What happens to the hemicelluloses?

a) What is released into solution?

i)  What happens to these materials that are dissolved in the liquor?
8. The liquor produced during acid sulfite pulping is named spent sulfite liquor (SSL).  Can you list the compounds that are found in this liquor?  (This is a thinking question based on things you have learned in PSE 406 and this class.  For those people who didn’t take 406 you can discuss this with me.)
