Pulp and Paper Industry

Exercise 5:

Blending of Chemical and Mechanical Pulp

1. Introduction

1.1. Schopper-Riegler number (SR)

SR number is a relative value for the filtration property of pulp. It is based on the reduction of filtration rate due to the formation of a fiber pad on the wire of the apparatus. The filtration rate decreases as the thickness of the fiber pad on the wire increases. Therefore, the faster the filtration rate decreases, the larger is the SR number of the pulp.   

1.2. Specific Filtration Resistance (SFR)

SFR number of the pulp may be determined by filtrating a slurry through a wire in a cylinder. The test is carried out by measuring the time required for a known volume of slurry to fitrate through a wire. The filtration rate decreases as a function of time as the thickness of the pulp pad increases and as the hydrostatic pressure caused by the  slurry decreases.

1.2.1. Equation for the Specific Filtration Resistance

According to Darcy’s law, a general equation for a filtration process may be written as:
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in which a liquid with the volume V filtrates in time ( through a wire with a area A. dP is pressure drop through the wire, ( is the viscosity of the liquid, W is the basis weight of fiber pad and R is a filtration resistance.

The hydrostatic pressure, dP, may be written as





dP=(gh=(gV/A
(2)

in which ( is the density of the slurry and g is the gravitation constant (9.81 m/s2). 

Thus, Equation (1) may be written as:
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For the basis weight, W, we may write:
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2. Preparation of slurries

2.1.  Determination of the dry weight of the pulp

The amount of pulp used in the work is 360(5 g oven-dried pulp. For the determination of the dryness of the pulp prepare two samples (20-50 g) and dry them in oven at 103(C for 12 h. The dryness is then calculated according to Eq. 1:

X = b/a 
(1)

where X is the dryness of the pulp, b is the mass after drying and a is the mass before drying. The mass of pulp required for the work is obtained by dividing the desired oven-dry weight (360 g) with the dryness.

2.2.  Soaking of the pulp

Weigh the mass of pulp which is equal to 360 g oved-dry pulp. Soak the pulp in water for 4 hours. The total volume of the pulp and water should be 5 litres. Do not tear the pulp into flakes due to the shortening of the fibres.

2.3.  Filling the beater

Close the drain hole of the beater, put the top plates in their position and take off the weight from the lever arm. Pour 18 litres of water (20(5 (C) into the beater tank and start the engine. Tear the soaked pulp into pieces of ca. 25 mm and add them slowly (in about 5 minutes) into the beater with the water used in the soaking Thus the total volume of pulp and water in the beater is 23 litres and the consistency of the slurry 15.7 g/l. Mix the slurry for 30 minutes. Position the weight on the lever arm to start the beating. The beating time for chemical and mechanical pulp is 30 minutes.  

3. Measurements

Prepare  slurries by blending the mechanical and chemical slurries.  Prepare mixtures with a volume of 500 ml in which the proportion of mechanical pulp is 0, 20, 40, 60, 80 and 100 % according to Table 1.

Table 1. Blending of mechanical and chemical pulps

Mech. Pulp/%


V/ml (Mech.Pulp)

V/ml (Chem.Pulp)


  0



   0



 500


 20



 100



 400


 40



 200



 300


 60



 300



 200


 80



 400



 100


100



 500



   0

For the SR and SFR measurements prepare dilutions with a volume of 3 litres and a consistency of 2 g/l. 

For the determination of SR a volume corresponding 2 g oven-dry pulp/l is needed (1 litre of the above dilution).Carry out two measurements for each slurry and report the SR numbers as an average value of the two measurements.

For the determination of SFR a volume corresponding 0.5 g oven-dry pulp/l is needed (250 ml of the above dilution).  Pour water into the cylinder until the level is ca. 10 cm above the wire. Pour the slurry into the cylinder and add water until the total volume above the wire is 1000 ml. The time required for a known volume to filtrate through the wire will then be measured.

4. Report

Show graphically the evolution of SR and SFR number as a function of pulp composition.

How are the SR and the SFR related?
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