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ABSTRACT

In the flotation system for deinking process, the ink particles mus| collide with the air bubbles [or adhesion The
probabitity of bubble-particle collision 15 largely dependent on the hydrodynamic conditions The main reason for Lhe very
small ink particles not 1o be able to float easily may be found in the hydrodynamic effects, which make small ink particles
move following the streamlines around the bubbles rather than actually colhide wath bubbles. Alsc. the low {loatabity of
lhe large and heavy ink particles is due to the gravity force and viscous drag which affect uprising motion of particles
lhrough the liquid. Therefors, it i3 very importani to conbiol oot only the surface chemical conditions but the
hydrodynamic conditions in practical flotalion syslem

for deinking process.
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Fig. 1. Particle size distribution in the pulper (top) and unit
removal efficiency (bottom).

EMA o] 31, Flotation? H LA 7] (pulper)etsl] 7} Eo)
Zalete YAE 99l 10-100 pmell 4 2 A A &) 713
#FZon Cleaning2 100~150 um 12|31 Screening-2 1000
pm o] g6 & AAAA D ZHALE 2 2 o,
o] FGAEHE 10-100 pms] GAAAS] A
: o WLl E URo] B4 L 4E
e 23 27} 0% 5 515 19
Fdl Akl uil HatdAd Hgs et
A Fig, 29 Anebels B A0 @ 4 9o ol

)As] FEYA] 59205 m

=} =
8] HEo ‘?}’B =l

woia g 4 gk e

Qo] H oY L 0§

A, BHAEFA Fol VA S PApse] WAEE 202
stebsied, nlAIRS) B4 S ALSE Fo] B4y
& AAH02 faEE F47 a9l § Ae)0

SEERENEEERPRSER PR R T
] Ak faa 2

a¥ne, 2 AFdHe &
selakn] Zoldf|a] AztE] EJI }‘a] |
N717] Al nEael 2 8

e U ofy
lo
_c:\_n,
1

fllo
=
on QU -

r
e
i
E

mﬂﬁﬁ

ol
|4

mlﬂ
£
K
R
k<)
&
o,
.

2. HSMHo| 0|2

Ao 2R "e]slo) Al A7

1. of Koteun Inst, of Resources Recycling, Vol. 5, No. 4, 1996

EHFHE

3
=
3
=
i)
\
B
h=!
| ! 1
O 5 0 15 2 35 80 5
Time {rmin)
Fig. 2. Ink particle mean diameter before flotation [d{0}]

minus the mean diameter of the remaining particles
after | min flotation [d(t)].
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P=P. P,
P * the probability of particle capture by an air bubble

L

P, . the probability of collision
P, the probability of attachment
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Fig. 3. The relation of the number of residual ink particles
and the flotation time.
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Fig. 4. First-order rate constant for the flotation of ink par-
ticles of different sizes (J; model ink dispersion, ;
wasle paper pulp).
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Re : Reynolds number of the bubblc

D, particle diameter (cm)

D, ! bubble diameter {cm)

¥, © superficial gas flow 1ate (com/min)

P, . prabability of bubble-particle adhesion
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Fig. 5. Predicled relationship for flotation rate constant (k)
versus bubble size (D) under guiescent conditions,
The plot shows ihe casc when P =0.03.
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Fig. 6. Thiee layz trajectories atound the air bubhble which

rises through the liquid.

= AR avlel oA Lastn we g,

AHE 9
o Bag g gk

o]4be] FEEl Suldae p2L S ARt £
2 7|xzele] 259 Flede] FrlEE & 4 ARk A
WMo 2 ot £ dIgYRNe ASd R GA RRiddel
gl A H6l7) olF ok ks Mok FE F At
Ag)A7 A5 VE AT o, 3 YaHe] ZEA
el o] w JaAte 71Ee] BEEHE oz g P 2
a E2lER gES Agstn elejef ot

Z. qiale] e] THsabr] #lef
Zgahe M5l B
ahgha, 22 FAE YRl
Fogol o1g?] W] i
BRI e e A
2 (o)l 28 AdE =5l 2
R wRddge 2 AAeks)st ojHTE Ao Ba
2 s glek

DH = ¥, cosé/(d,— d,)g (@
D - diamcter of ink particle (cm)
H : height of ik film {cm)

%, . hquid surface tension (dyne/cm)



© : contact angle {degice)

d, : dencity of 1k parlicle (g/cm”)

d,, * dencity of water (g/cm™)

g . acceleration of gravity (m/sec’)
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