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Abstract — Flotation
lyte concentration on

deinking experiments were conducted in order to understand the effects of surfactant, pH, and electro-
old news paper deinking efficiency. Both removal efficiency and brightness were found to increase in

anionic surfactant systems both at acid and alkali conditions, because added counter ions reduced electrostatic repulsion

between negatively ¢

harged air bubbles and ink particles. In mixed surfactant systems, both removal efficiency and brightness

were shown to increase with a decrease in pH, mainly due to reduction in electrostatic repulsion by an increase of hydrogen ion

concentration. When

electrolytes were added in anionic surfactant systems or mixed surfactant systems, ink removal efficiency

increased or decreased, depending on the change in electrostatic repulsion between ink particles and air bubbles. On the other

hand, both pH chang
contact angle and su
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e and addition of electrolytes did not have a significant effect on physical strength of the pulp fiber, and
rface tension of the ink particle.

Deinking, Surfactant, pH, Electrolyte, Zeta Potential
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Fig. 1. Schematic diagram of experimental apparatus.

Table 1. Deinking experimental procedures

@ agitation for 30 sec

@ agitation with air for 1 min

(3 agitation with air for 30 sec (removal of ink)
@ agitation for 30 sec

® agitation with air for 30 sec (removal of ink)
® agitation for 1 min

(D agitation with air for 1 min

agitation with air for 1 min (removal of ink)
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9 5 e Jo e 2Rt kgfiginf)e] 9912 gaksle] Uehy Table 2. Effect of pH on brightness, tensile strength, surface tension and
A}, TEAHF FEL Krussle] maximum bubble pressure ten- contact angle in systems containing 0.6% SY-1310 surfactant
siometer BP-2} First Ten Angstrom&£] dynamic contact angle an- Brightness Tensile strength Surface tensionContact angle
alyzer FTA-12% 7}7} A1sla] 248190, 97 B Ae 29 %) [Kg/(gm?)]  (mN/m) ©
(zeta potentialyz*d-2 Brookhavenls] ZetaPlug AR&5Ft). pH=4 51.04 3.80 33.1 15.74
pH=7 48.45 4.06 34.2 15.78
% H=9 48.40 3.87 34.4 16.85
3. Zd3a gl nEk p
2% % pH=11  47.99 450 34.6 1655
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AR ALEE 2ol AWMEAA SY-1316] Y3 YA BHA} 71X 2 o] FxolMe BHR dirt countl F71ERdTE BHEC] AICH,
off Zkzk FFHo YA Akt Z1EALelS] A7A whdE s Fofgke & A7V ASolE 10°3M7IX) A7t hasiti) 1 o] el
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Fig. 2. (a) Effect of pH on dirt count in systems containing 0.6% SY- Fig. 3. (a) Effect of electrolytes on dirt count in systems containing 0.€
1310 surfactant. (b) Effect of pH on zeta potentials of ink parti- SY-1310 surfactant at pH=7. (b) Effect of electrolytes on ze
cles in the same system as in Fig. 2(a). potentials of ink particles in the same system as in Fig. 3(a).
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o

uEhA] @5 Gg&o] 7P $ps 02 i E vlo] AHEAAL tant mixtures of 0.5% SY-1000 and 0.1% NP-10 at pH=7.

Table 3. Effect of electrolytes on brightness, tensile strength, surface tension and contact angle in systems containing 0.6%3@-surfactant at pH=7

Electrolyte Conc.(mol/L) Brightness(%) Tensile strengthkgin)] Surface tension(mN/m) Contact ang)e(
KCI 103 50.33 3.84 35.4 18.97
1072 50.09 3.86 35.4 18.39
101 51.08 3.77 35.4 18.45
CaCl, 1078 50.40 3.88 34.7 18.16
1072 51.79 3.89 34.8 18.89
107 51.33 3.73 34.8 20.05
AlCl, 108 49.96 3.62 35.0 21.53
102 49.09 3.62 35.0 22.48
101 49.10 3.50 34.9 22.20
No addition 48.40 3.87 34.4 16.85
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Table 4. Effect of electrolytes on brightness and tensile strength in sys-
tems containing surfactant mixtures of 0.5% SY-1000 and 0.1%

. o)z

vo

Table 5. Effect of pH on brightness, tensile strength, surface tension and
contact angle in systems containing surfactant mixtures of 0.5%

NP-10 at pH=7 SY-1310 and 0.1% NP-10
Electrolyte Conc. Brightness Tensile strength Brightness Tensile strength Surface tensionContact angle
(mollL) (%) [Kg¢/(g/n?)] (%) [Kg/(g/m?)] (mN/m) ©)
KCl 107 49.31 4.47 pH=4 49.89 4.20 33.6 18.56
1072 50.02 3.93 pH=7 48.38 4.80 33.6 19.02
101 50.58 3.81 pH=10 47.92 3.81 33.8 19.57
CaCl, 1073 49.09 4.14
1072 50.20 3.76
1071 49.53 3.51
AlCl, 103 47.90 3.85 2 AHBAA A2goA ] pHll whE A YAk A9 Agr
1072 46.51 3.55 Ast &2 A oA Beizl AF AeH10]. mEkA] o237 H]o]
10" 48.65 3.10 £+ B3 AEEAA AzFAAE Fol2 AMBAA A2FHe thE
No addition 48.14 3.95 Al A7k Blele A @A e dFgo R et pHF 1Rk met
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A 0T ACIE 71 A9lR s S0 me) A7ws) Fqstel AHgeile m pH=101 2794 KCl, CaCl, AlCI®] &
Ashge & AT MARE AsE FFel AAge] 7 =E 77 10° 107, 10°M A7 W 93 AA 858, WA,
A = 7k o 2 "at $E-S & e WAH=E SSATE Fig. 62 Aoy 2 4 Fo] = YA
ek A7t F7rekel vt dirt counts E71ske Agk A97h At
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HEGA 711& Aolrh. debe o2 vlo]& AWEAAE pHt &
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Fig. 5. (a) Effect of pH on dirt count in systems containing surfactant
mixtures of 0.5% SY-1310 and 0.1% NP-10. (b) Effect of pH on
zeta potentials of ink particles in the same system as in Fig. 5(a).
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