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ABSTRACT

Reducing the energy consumption while maintaining pulp quality is an important objective of
today’ s paper industry. Enzymatic treatment of fibers and the application of dry strength agent were
investigated as methods to reduce energy consumption during refining and to upgrade fiber charac-
teristics. Modification of recycled fibers with an enzyme was effective in improving refining efficiency
and reducing refining energy. Optimization of dry strength agent application conditions including stock
pH, cationic demand, zeta potential, etc. were found to be very important for improving its

effectiveness.
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Table 1. Characteristics of enzyme used

Hx . Fo]7]& 35(3) 2003

Enzyme Activity

pH range

Temperature (° C) Remark

Multifect A40 2200 IU/g

4.0~7.0
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Table 2. Properties of chemicals used

Hemicellulase
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Chemicals Charge density (meq/g) Viscosity (cPs)
Retention aid(C-PAM) 342 22
Anionic dry strength agent(A-PAM) -1.62 5
Amphoteric dry strength agent(AM-PAM) 21 55
Anionic PAM+ amphoteric PAM -1.68 15
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Fig. 1. Schematic diagram of chemicals addition
points and sampling positions.
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Fig. 2. Experimental procedures for dry strength
agent application.
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Fig. 3. Effect of enzyme addition on the freeness
of stock beaten for 5 minutes.
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Fig. 4. Freeness of furnish after enzyme treatment
and beating.
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Fig. 5. Fines contents of furnish treated with
enzyme.
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Fig. 6. Water retention value of furnish treated
with enzyme.
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Fig. 7. Tensile strength of handsheets influenced
by enzyme treatment and beating.
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Fig. 8. Ring crush of handsheets influenced by
enzyme treatment and beating.
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Fig. 9. Scott bond strength influenced by enzyme
treatment and beating.
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Fig. 10. pH and electrical conductivity of stock
samples taken from the process.
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Fig. 11. Cationic demand and fiber zeta potential
of stock samples taken from the process.
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Table 3. Effect of alum addition on physical properties of handsheets

Alum addition (%)
Physical properties 0 1 2 3
Tensile strength (kN/m) 441 5.19 5.69 5.28
Ring crush (N) 122 133 122 124
Scott bonding strength(kJ/mz) 0.19 0.28 0.32 0.31
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Fig. 12. Effect of pH on the charge density of dry
strength agents. pH was adjusted with
alum addition.
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Fig. 13. Effect of pH on the viscosity of dry
strength agents. pH was adjusted with
alum addition.

Fig. 14. Precipitation of alum and dry strength
agent.
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