Fibrous Products
Weekly Exercise 2
Due Monday, September 23, at 09.00.

1.

Dissolve 5 mg of molecules of diameter 2*10-8 m into 100 mg of water. Then, place 20 mg of dry wood into the solution. After equilibrium concentration has been reached, measure the concentration. You find the result 5.56*104 g/m3. How much is the Fiber Saturation Point of the wood?

Then prepare another solution. Place there 20 mg of wood pulp fibers. The concentration becomes 7.14*104 g/m3 . How much is the FSP of the wood pulp fibers?

2. 

How much is the pore volume, accessible to water, but inaccessible to the molecules, of the wood specimen?

How much is the pore volume, accessible to water, but inaccessible to the molecules, of the wood pulp specimen?

3.

Freeze a wet wood pulp specimen to -45o C. The thaw it to  +5o C. Determine the latent heat of melting. The result is 2.78 J. After thawing, weigh the wet specimen. The result is 15 mg. Dry the specimen properly in an oven. After drying, the mass is 5 mg. How much was the non-freezing water content of the specimen?

4. 

Rotate a beater rotor 1000 rounds per minute. The beater filled with water only, the power is measured as 100 kW. Then, run a pulp slurry of 5% consistency through the beater, with volumetric feed rate of 20 liters per second. The power is now measured as 500 kW. How much is the Specific Energy Consumption in your pulp beating process?

Your beater consists of a rotor and a stator. The rotor contains 120 bars impacting the fibers. The stator contains 140 bars. The length of any bar is 700 mm. What is the energy is applied to the fibers by each impact? How much is the “Specific Edge Load”?

