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Table 1 - Characteristics of fixing polymers and dosages
olse P> ao s Curd BEVFNSY) (ho2) G e C;l’-“
Title Purity Condition Molecular Weight dosage (percent)
_u]\s rﬁ’“‘"}ﬂgf\’ 80 5% o _ 0.1-0.5-1
Polyaluminum chloride Yellow
powder
R P 17.59 i 5y _ 0.1-0.5-1
Aluminum sulfate white
powder
PNty fﬁjﬁj Jee o JJT 5 b 20 K @\A 200000-300000 0.1-0.5-1
Polydiallyl dimethyl ammonium colorless
chloride liquid
/0 GVl am s b gl el 99 e 533, - 0.1-0.5-1
Cationic starch (DS:0.05) white
powder
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Figure 1- The method of measuring turbidity and turbidity difference (potential secondary stickies)
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Table 2- pH changes in physical and chemical methods
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Figure 2 - Changes in Electrical conductivity and TDS in physical and chemical methods
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Table 3- Changes calculation turbidity difference (potential secondary stickies) in the physical method compared
to the primary turbidity

S s i, (NTU) & ygu8 (NTU) & 5588 B3
Physical methods turbidity difference turbidity
Washing sic.s 1.03 0.23
Washing - flotation (¢l sl — s 0.83 0.70
flotation (¢ ;L gl 4.1 1.46
Flotation - washing gicuws — (g3l sl 0.3 0.83
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Table 4- Changes calculation turbidity difference (potential secondary stickies) in the chemical method
compared to the primary turbidity

e ck.«—(NTU) RIPPRLY

O e chu—(NTU) Oy pdS CMas)

(sasS co) ool S, dosage(%)-turbidity(NTU) Difference turbld(l)/ty (NTU) - dosage
chemical method (fixing) (%)
0.1 0.5 1 0.1 0.5 1
Polyaluminum sl IS o sin T L
chloride 483 33 17 3.23 0.7 0.66
Aluminum sulfate S s o sizee o1
42.43 1.83 2.43 4.13 0.46 14
RS s gl e 0 M 65 K
Polydiallyl dimethyl ammonium 2.6 17.96 20.73 1.43 11 3.93
chloride
Cationic starch g 558 awlas
54.86 20.86 20.7 3.2 1.23 6.93




\FY

control:osls
ALUM: cilifg s pguingll
PAC: w5 paaiaghl

P-DADMAC: w.ll8 sgubedl ze oo T g2 o
C-Starch: 515 azalos

e
a0 d 3
d c
i :
9
40
yEo o
B
3 & =0 |
=) -E 20
E R b
- b
S =
1]
Control PAC ALUM PODADMAC C-STARCH
iz e T1-0.1%
Chemical Treatment B T2(PH:A4}H0.1%
=] e
3: 50
e
':'% 40
‘3:: £ d
a5 30 [ < C
g3
£ g 2
= p b
et 10 S s 2
o P -— - P

Contraol PAC ALUM PDADMAC C- STARCH
tliesd ylas T1-1%
Chemical Treatment m T2(PHA 1%

Y skt FA sl ol RS 5 Cpm ool liios aslias

i
X so
=
9E w
?5 30
- C
S £ e C L
2 & 20
4 b b
-
o ! w e
Cortral PAC ALUM PDADMAC C- STARCH
otlns D ples T1-0.5%
Chemical Treatment
B T2(PH:4)-0.5%
control:asls

Washing : ;2z..2 Flotation : g3l sl
Washing - Flotation @ gjL,slis - 22z % Flotation -Washing: gizo 8 - gjlesls

60
3
—_:E 50
g 40
3 _g“ 30
EE 4 d
| = = ¢ €
= 10 b ab p b 2 G
o - T — - o —
ey '}g@’ o §o° ,é‘&'
& < <° <@ A
& &
B &
< <€
cs¥iad e mTl
physical Treatment W T2(PH:4)

b 5 (Somd B Ss) 3 LS Gl O s Y S
Figure 3- Changes turbidity in physical and chemical methods
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Abstract

Efficient approaches to eliminate or neutralize stickies is one of the topics of recent research.
In the current study, some of the most conventional chemical and physical strategies in controlling
these contaminants were compared. Control of micro-stickies originated from recycling of OCC
using some selected physical approaches (washing, washing-flotation, flotation-washing and
flotation) and some selected chemical methods by four fixing agents (Alum-PAC-pDADMAC-
Cationic Starch) at 0.1-0.5-1 % dosing levels based on oven-dry weight of pulp were investigated.
Electrical conductivity, TDS, turbidity, dissolved and colloidal substances (DCS) and COD were
measured and compared to evaluate the efficiency of each approaches of micro- stickies removal.
The results indicated that the lowest value of electrical conductivity and TDS in the physical
methods was related to the flotation-washing stage and in the chemical methods was related to
cationic starch (1%). The lowest value of turbidity in the physical methods was observed in the
washing and washing-flotation. Furthermore, the potential of secondary stickies was the lowest
in the washing stage, while the flotation method had the highest potential of secondary stickies.
Among the different dosing levels of the fixing agents, the lowest level of turbidity and DCS was
determined for pDADMAC with 0.1% addition level, and the lowest potential of secondary
stickies was observed for Alum with 0.5% dosage. Both in the physical and chemical methods,
turbidity and DCS at pH4 was more than neutral pH. In the chemical approach with cationic starch
dosage at 1% and in the physical method with the washing-flotation stage, the lowest amount of
COD was reached

Keywords: Recycling, flotation, turbidity, stickies, colloidal substances.



