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ABSTRACT

Increase in the utilization rate of recycled paper has significantly increased the problem
associated with stickies. Despite the effort to eliminate contaminants from recycled fur—
nishes, stickies are still the most serious obstacle in using recycled paper. The amount
of micro stickies that are too small to be eliminated by screening, tends to increase sig—
nificantly as the closure level of white water system is increased and the quality of raw
material deteriorates. To establish a process efficient in removing micro stickies is strong-
ly required. In this study, the surface characteristic of micro stickies was investigated
with contact angle measurement.

Surface energies of MCC, PSA film and model micro stickies were 53.37 mN/m, 29.75
mN/m, and 29.63 mN/m, respectively. This indicates that the surface characteristic of
MMS is very similar to PSA. Thus, solvent coating of PSA and evaporation of the solvent
provided excellent model micro stickies for flotation experiment.
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Az ojgd 7hed 7P Hl&o]l w2 PSA
(Pressure sensitive adhesive)E 377} 43t
microcrystalline cellulose(MCC)of| ZEAIA =
4 vlo]a 2 AEFE A|Zska, o3t vd &3

o EUEAe FEZ 23 Fof B9

2. Mz 3 W

21 A M=

FY3 ARAIE 7HR= B0 7 A
(pressure sensitive adhesive : PSA)E ZYA|A
model micro stickiestMMS)E A &35}7] $3)
Mingtai chemicalrl2] 4 Y=7} 60 um<el MCC
g A&kt (Fig. D).

Fig. 1. SEM photo of MCC.

MCCe| PSAE &1 Z¥38}7] H5t] &= 9%
9] diethyl ether& 42 AFE3%Ct oloja =z
AEl7| o] 2d B2A = polyvinyl acrylate (PVA)
Efgle) gl glo| 28 HAAE ARSI e &
2 Table 13+ Zt}

Table 1. Characteristics of PSA

Name SAMVINOL HI-1
Solvent Toluene
Solids content 30%
Viscosity 1,000£200 cPs/30°C
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Table 2. Properties of liquids used for measuring the advancing contact angle

mN/m Diiodomethane Distilled water Ethylene glycol
(CHoly) (H0) (CH.OH);
Surface energy (y) 50.80 72.80 48.00
Dispersive component (y*") 50.80 21.80 29.00
Polar component(y*®) 0 51.00 19.00
Acid component(y") 0 25.50 1.92
Base component(y) 0 25.50 47.00

A&7 ol g3t Alzx® MMS9| FH3}eH4
o] BAS oA £ 99.9%9] ethylene—glycol,
diiodomethane 1811 2242 A5G0} (Table 2).
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Fig. 2. Preparation of model micro sticky using MCC and PSA.
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Fig. 3. Image of MMS after 100mesh screening.
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Fig. 4. Image of MMS after agitating at distilled

water of 45C.

Dry atroom temp.

)

/

75*25*1Tmm glass plate

Washing with acetone

Coating with 30% PSA solution

Fig. 5. PSA film coated by 30% PSA solution.
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Fig. 6. Shape of a small droplet on the solid
surface.
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F=L-vy cos @ 21
6= cos ( ) (3]
6 . dynamic contact angle

F : measured force

L : perimeter of the plate

y - surface tension of the liquid
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Fig. 7. Measurement of dynamic contact angle by the Wilhelmy plate method.
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Table 3. Surface energy parameters of cellulose and PSA film

Total Dispersive Polar Acid Base
surface energy component component component component
(mN/m) {(mN/m) (mN/m) (mN/m) (mN/m)
Cellulose 56.7 39.10 17.60 2.0 39.7
PSA film 29.75 29.6 0.15 0.0012 452
Fig. 82 sessile drop W¥o]l 28] 249 3 711 Uokm LA ok, webd B AdelA 452
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Table 4. Surface energy components of MMS
Total surface Dispersive Polar Acid Base
energy component component component component
(mN/m) (mN/m) (mN/m) {(mN/m) (mN/m)
Cellulose® 56.7 39.10 (69 17.60 (31) 2.00 39.70
MCC 53.37 43.14 (8® 10.23 (20) 1.06 2470 -
PSA-10% 32.76 3247 99 0.29 (1) 0.06 041
PSA-20% 29.63 29.44 (99 019 (1 0.05 0.18
PSA-30% 29.28 29.15 (99 0.12 (1) 0.04 0.10

? Toussaint and Luner. (1993)
(%) total surface energy/dispersive or polar component

A BRI T Ty 9l vSY 4R T
B A 393 Ay 4R AEshic
(Table 5).
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