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Adsorption Behavior of Cationic Starches onto
Deinked Pulp and Thermomechnaical Pulp

Although many researches have been made on the adsorption of cationic starches onto
chemical pulp fibers, only limited studies have been reported for deinked pulp (DIP) and ther-
momechanical pulp (TMP). In this experiment, the adsorption behavior of the cationic starch-
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ABSTRACT

es onto DIP and TMP fibers were investigated.

Almost complete adsorption of cationic starches onto the pulp fibers were observed when
the addition rate of starch was low. Adsorption ratio decreased abruptly when 3.5% and 4.0%
of cationic starches were adsorbed onto deinked pulp and thermomechanical pulp, respective-
ly. Adsorption of cationic starches increased as the degree of substitution decreased and as the
pH of the pulp slurry increased. TMP fibers adsorbed more cationic starches than DIP because
of its greater anionic charge density, and this led to greater improvement in strength proper-

ties for the TMP sheets.
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Table 1. Characteristics of the pulps

Fiber properties DIP TMP

Weight weighted average
Fiber length(mm) 183 2.16
Water retention value(g/g) 1.96  2.07
Fiber fines(%) 29.6  31.8
Charge density{#eq/g) 54.6  59.2
Lignin contents(%) 10.0  15.0
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Table 2. Basic properties of unwashed and washed pulp slurries

. unwashed washed unwashed washed
Properties DIP TMP TMP
pH 8.3 6.5 6.4
Conductivity (4S/cm) 20 120 10
Cationic demand(Poly-DADMAC. mL) 0.30 1.15 0.33
Hardness(Ca?*, mg/L) 1 2 1
TDS(mg/L) 13 564 63
COD(mg/L) 20 26 19
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Table 3. Inorganic ion concentration con-
tained in the pulps

(unit : ppm)
Ion unwashed washed unwashed washed
DIP DIP T™MP TMP
Na 45.2 1.39 11.8 1.16
Ca 68.4 0.24 2.38 0.01
Si 2.70 1.29 4.14 0.74
Al 1.22 0.03 0.22 0.11
Mg 3.52 0.01 0.01 0.01
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Fig. 1. The calibration curve of cationic
starches.
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Fig. 2. Adsorption of cationic starches onto
DIP.
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Fig. 3. Adsorption of cationic starches onto
TMP.
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Fig. 4. Effect of the contact time on the
adsorption of cationic starches.
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Fig. 7. Effect of cationic starches on tensile strength of handsheets made from DIP (left) and

TMP (right)
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