PSE 476
Homework #6
1/19/05

This homework assignment is due on Wednesday, January 20.  The information that you need to complete this assignment can be found in the lecture notes and the assigned readings.  

Questions 1-7 use the following information on white liquor and digester. (This question was kindly supplied by Dr. Gustafson)
White Liquor Assay

1. Sulfidity: 28%

2. Total Alkali (TA): 125 g Na2O/l

3. Active Alkali (AA): 102 g Na2O/l

4. Reduction Efficiency : 90%

5. Assume concentrations of NaSO4, Na2SO3, and Na2S2O3 are all equivalent.

Digester Operation

1. Pulping Yield: 45.4%

2. Liquor/wood ratio: 4 l/kg O.D. wood

3. Wood Moisture: 50% (green basis)

4. AA Charge: 17.5% on wood as Na2O

From this information, please calculate the following based on a basis of 1 O.D. metric tone (1000kg) of pulp produced from the digester. 
1) White liquor concentration of NaOH, Na2S and Na2CO3 in units of g Na2O/l and g chemical/l. (6 points)
2) The total liquor volume charged to the digester. (1 point)
3) The black liquor volume charged to the digester.(2 points)
4) The total weight of dissolved solids charged with the white liquor (how much isn't water). (2 points)
5) The digester effective alkali charge (% on wood as Na2O). (1 point)
6) The digester effective alkali charge in units of % on wood as NaOH. (1 point)
7) The digester hydroxide ion and hydrosulfide ion concentration in units of mole/l. (1 point)
8) Imagine that you are in charge of the makeup liquor to the recovery system.  In a pulp mill, a certain amount of the sodium and sulfur are lost so additional chemicals need to be added.  Imagine that you are making up this 5 chemical mix to add:
20% NaCl (never happen) (Cl = 35.5)
40%  Na2SO4  (S = 32)
20% Na2C2O4
15% Na3O3PS (never happen)  (P = 31)
5%  Na5O10P3 (also never happen) 

If you lose 5 tons/day of your NaOH, how much of the makeup do you have to add? (3 points)
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