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Influence of Conductivity and Anionic Trashes on
Adsorption Behavior of Cationic Starches

Dong Myung Huh and Hak Lae Lee’

ABSTRACT

The influence of simple electrolytes or anionic trashes on cationic starch adsorption was
examined using deinked pulp and bleached thermomechanical pulp. Adsorbed amounts of
cationic starches increased slightly, then decreased abruptly as the concentration of simple
electrolytes increased. This phenomenon was discussed based on the compression of electrical
double layer and conformational change of starch molecules. Also, the effect of the type of
simple electrolytes on starch adsorption was examined and discussed.

Addition of sodium silicate increased starch adsorption since it increased surface charge
density of fibers. On the other hand, addition of kraft lignin decreased cationic demand of the
pulp slurries and adsorbed amounts of cationic starches. Nonionic surfactant did not show
any significant effect on the cationic demand of pulp slurries. When simple electrolytes were
added to the stock, greater adsorption of cationic starches was obtained with starches of lower
degree of substitution. On the other hand, amount of adsorbed starches decreased for lower
DS starches when the concentration of anionic trashes increased.
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Table 1. Changes of pulp slurry properties after treatment with electrolytes

Conductivity (#S/cm)

Initial absorbance

Concentration(M)
DIP TMP DIP TMP
0.0001 63 21 0.018 0.047
0.001 167 124 0.013 0.038
NaCl 0.01 1190 1100 0.003 0.017
0.1 10470 10000 0.003 0.008
0.0001 64 32 0.020 0.044
0.001 280 246 0.005 0.015
CaCl, 0.01 92290 2040 0.004 0.007
0.1 17900 16000 0.002 0.003
0.0001 89 32 0.021 0.046
0.001 9282 221 0.011 0.027
Naz304 0.01 2220 1820 0.005 0.010
0.1 15040 14550 0.001 0.003
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Fig. 1. Cationic demands of DIP (top) and
TMP (bottom) slurries treated with
electrolytes.

0.01 M o)39 s=dgM e F3TF] §453) o
3Tk E 0.1 M9 H3d sRANe F3Fol
NaCl& e @ 7%l ®jg) 2A wkeHFig 4).
ole Add o9 Adsy Aolz HBE F
ATt #7101S% GEEIp e wEdYAY &
Holut A Aejde] F5L ol Ashe
7} FNEFE A doldtt. & 27k &4 o]
20| -171] Ea o] 2HTG FYUE BAE ¥F
Ale Z37F & A gt wetd wEr

Adsorbed amounts (mg/g)

38 { I ! 1

-4 -3 -2 -1
Electrolyte concentration, Log[M]

—&— DS 0.05

Adsorbed amounts (mg/g)
[
o
i

—i— DS 0.08
i DS 0.1

25

20

15 T T ] 1
-4 -3 -2 -1

Electrolyte concentration, Log{M]

Fig. 2. Effect of the NaCl solution concentra-
tion on the adsorption of cationic
starches onto DIP (top) and TMP (bot-
tom).
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Fig. 3. Effect of the CaCl, solution concentra-
tion on the adsorption of cationic
starches onto DIP (top) and TMP (bat-
tom).
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Fig. 4. Effect of the Na,50, solution concen-
tration on the adsorption of cationic
starches onto DIP {(top) and TMP (bot-
tom).
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Table 2, Effect of the addition of 2% cationic starches on the cationic demand of pulp slurry

treated with 1% of ionic substances

Cationic Demand (ml)

Tonic Starch DIP TMP

substance DS tap 4000 tap 4000
water uS/em water uS/em

o 0.08 0.954 0.287 0.374 0.298
Na2Si03 0.1 0.867 0.227 0.348 0.217
o 0.08 0.264 0.212 0.265 0.142
Kraft lignin 0.1 0.248 0.206 0.243 0.128
0.08 0.194 0.179 0.188 0.132
Surfactant 0.1 0.175 0.141 0.127 0.134
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Fig. 6. Effect of ionic substances on the
adsorption of cationic starches onto
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