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Development of On-line Technology for Measuring Stock
Consistency Using Optical Sensor (Part 2)

— Effect of stock properties on the relationship between the turbidity
and transmittance of stocks and consistency—
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(Received on November 11, 2005: Accepted on February 20, 2006)

ABSTRACT

The effect of the freeness of pulp slurries on turbidity and transmittance of papermaking
stocks was investigated using beaten bleached hardwood pulp stocks with freeness rang-
ing from 651 mL to 403 mL CSF. Also the influence of fiber length on the turbidity
and transmittance was examined with fractionated pulp stocks. Increases in stock con-
sistency increased the turbidity. Transmittance of stock samples decreased, however, with
the increase of stock consistency. Second order equations and exponential equations have
been obtained as regression equations for the turbidity and transmittance of these stock
samples, respectively.
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Table 1. Freeness of Hw-BKP as a function of
beating time

Beating time, min 0 10 20 30
Freeness, mLL CSF 651 558 470 403
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Table 2. Fractionated pulps from Hw-BKP

Pulp condition Fractionated pulp
50 retained 50

50 passed - 100 retained 50-100
100 passed - 200 retained 100-200
200 passed 200
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Fig. 1. Average fiber length of screened pulps.
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Fig. 2. Effect of pulp freeness on turbidity.
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Fig. 3. Effect off pulp freeness on transmittance.
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Fig. 4. Effect of fiber length on turbidity.
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Table 3. Regression equations of beaten Hw-BKP
(where C : concentration, T : turbidity, T’ : transmittance)

Hw-BKP Turbidity 9
. R
Freeness Transmittance -
_ 2
651 mL CSF T = 7253 C* + 1867.2 0.9931
T’ = 59.151 exp(-4.251 C) 0.9451
_ 2
559 mL CSF T = 16853 C* + 16525 C 0.9927
T’ = 58305 exp(-4.419 C) 0.9571
_ 2
470 ml CSF T = 2699.2 C° + 14826 C 0.9921
T’ = 63.897 exp(-4.817 C) 0.9659
403 mL CSF T = 28324 C + 14180 C 0.9971
T’ = 63.086 exp(-4.829 C) 0.9822

Table 4. Regression equations of fractionated Hw-BKP
(where C : concentration, T : turbidity, T’ : transmittance)

Hw-BKP Turbidity

Fractionated ) Transmittance R
50 T = 496.0 C* + 1690.4 0.9993
T’ = 75.028 exp(-4.597 C) 0.9754
50-100 T = 47706 C* + 12354 C 0.9955
T’ = 67.147 exp(-5.184 C) 0.9786
100-200 T = 68123 C* + 12195 C 0.9986
T’ = 67.193 exp(-5.754 C) 0.9808
900 T = 68123 C* + 12195 C 0.9885
T’ = 94491 exp(-13.258 C) 09983
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Fig. 5. Effect of fiber length on transmittance.
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