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Table 1. Material and chemical treatment conditions in alkaline environment.
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(Quantity) (Condition) (Purity) (Quantity, %) (Chemicals)
S Ao s et LS 55
. 98-100 1 . .
(Consistency %) (Sodium Hydroxide)

Sl 4y
50 (15 Bl ax) 35 1
(Temperature ©)

Oisstatsl

(Hydrogen Peroxide)

(a233) Ol e DS
20 . . 100 2 . -
(Time, min) (Sodium Silicate)
Ar C)Ljfw‘v;l.v
66.2 0.2
(Polysorbates 80)
(3l 5bd) el 4, IS
100 0.33 (Calcium Chloride)
(Flotation)
100 0.3 DTPA
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Table 2. Material and chemical treatment condition in neutral environment.
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(Quantity) (Condition) (Purity) (Quantity, %) (Chemicals)
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8 . 98-100 1,2&3 . .
(Consistency %) (Sodium Sulfite)

Sl 4
50 (31 5 Sle 4 3) 100 0.3 DTPA

(Temperature )

(4235) Obs3 (&3leshd) ponedS 4 JS
1930845 ime, mi 100 0.33 (Calcium Chloride)
(Time, min)
(flotation)
A+ QLJ),,,JL_.
66.2 0.2
(Polysorbates 80)
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Table 3. Flotation constant conditions.

e Lyl 2
(quantity) (condition)
(Ao y3) Si Ao s
0.8 .
(consistency%)
(o) 8 les am53) Sl a2
25 °c
(Temperature ~)
(azds) Ol
20 . .
(Time, min)
~8 pH
(j?‘) Kaws C,.fb.b
20
(Capacity, Lit.)
rpm) 035 e Cs por
1300 - -
(Stirring speed)
(ad3s 53 2d) 18 0L o oo e
6

(Air flow rate, Lit. Per min.)
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BEPES|
B b 9s bl e O3l 31 dambesl 5l sdel sy 2 bl Jd 5w sl
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1- TAPPI (Technical Association of Pulp and Paper Industry)

Yoo


http://www.sid.ir

O)SeR g (pme Cmxo dpw

oy g W
Edsdr glosle 5l byl Jome Sz (Gl (ple by e o IS5 5 Jolr eled s
1] ol oalaiul

(213555 0 slsled s 5baz ol -t g
Table 4. Abbreviation of deinking treatments.

Sloens 5 Solas cadle
(explanation) (abbreviation)
b ol pland ol (blank) aals
Conventional alkaline chemical
23310 53 e Cod) g do 3 )
42310 53w 2 o A2 )3 A
1% Sodium sulfite in 15 min.
@;\OJ>V1.L~\L.:U}AMJ>V B
2% Sodium sulfite in 15 min.
Ai:ﬁ)\ojéﬁ-&dc/?ay-w_))v C
3% Sodium sulfite in 15 min.
53T 55 e ol g Ao )
AJ.:}) DL V.L R g DL D
1% Sodium sulfite in 30 min.
235Y 3wl o g do )0 ¥
s B 2 g SE E
2% Sodium sulfite in 30 min.
AT s el Gl do 3 ¥ F
3% Sodium sulfite in 30 min.
23580 33 e ol g do 3 )
A,a.:ﬁ) J-é V_L - - -f.-: J-é G
1% Sodium sulfite in 45 min.
23380 33 o Sl g do )5 ¥
2320 53w 2 o A2 )2 H

2% Sodium sulfite in 45 min.
423380 3 e ol do 3 ¥

3% Sodium sulfite in 45 min.

S s sles gl 53 pH sli 35-4.“}1 il sla,bes g5l ks 2l adyl pH

23,50 ) S5 5 0 Jader 3 ol s b (o Se3lul ilasld Jke 3 men 5 e

] 0
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Table 5. pH achieved values.

L
» | H G F E D cC B A
Blank
«JsI pH
11.64 808 779 779 791 794 7.66 7.8 7.79 7.59
Initial pH
s pH
11.21 822 815 792 809 815 7.78 815 797 7.64 P
Finale pH
&5bsbs pH
842 806 81 794 786 806 803 78 801 7.8 i
Flotation pH
12 -
Cadd o Bols Ogsle,sls .
11 - :
10 -
0]
T :
o o
8 ; ;
7
6
5 : :
D E F H | ol
BRSNS
Treatment

iz glasled gl g3l 5 (alg adsl PH Ol i Y IS
Figure 1. Initial, final and flotation pH changes for various treatments.
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Figure 2. The handsheet brightness variations in different treatments.
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Figure 3. The handsheet yellowness variations in different treatments.
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Figure 4. The handsheet opacity variations in different treatments.
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Figure 5. The handsheet tensile strength variations in different treatments.
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Figure 6. The handsheet burst strength variations in different treatments.
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Figure 7. The handsheet tear strength variations in different treatments.
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Table 5. The average results of optical and mechanical properties of handsheets.
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Table 6. Points awarded for various treatments.
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Abstract

Literature and purpose: conventional alkaline deinking has some limitations such
as yellowing mechanical fibers in alkali environment (alkaline darkening), low
yield due to the dissolution of most of the material in the presence of chemicals,
increasing costs and water effluent result from chemicals such as sodium hydroxide
and sodium silicate. These limitations caused trends to reduce the pH of repulping
to a neutral level, which is known as neutral deinking. This study was done to
investigate the possibility of using neutral deinking as an alternative for alkaline
conventional deinking of mixed office waste papers, to reduce the problems like
alkaline darkening and waste waters pollution load.

Materials and methods: Mixed office waste papers was treated using sodium
sulfite at three levels of 1, 2 and 3 percent (base on oven dry weight of pulp) at
treatment times of 15, 30 and 45 min. The physical, mechanical and optical
properties of deinked pulp were measured according to standard TAPPI test
methods.

Results: The results of the Scoring equation shown that treatments A, B, C, D, E,
F, G, H and I, have scores of 1.5095, 1.4517, 1.4735, 1.407, 1.4875, 1.4843,
1.5416, 1.5266 and 1.4963 respectively, And blank treatment with 5821/1score
among all treatments was rated higher. But among neutral deinking treatments, G
and H are the highest ratings. Which has 3% sodium sulfite and time are 15 and 30
minutes respectively. So, the use of 3% sodium sulfite as the optimal value for the
chemical treatment that can replace for chemicals in conventional methods, such as

*Correspound author: Hadiaryaie@gmail.com
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sodium hydroxide, hydrogen peroxide, sodium, etc. Times 15 and 30 had a better
condition than 45 minutes; it can be used as chemical treatment time in the re-
pulping stage.

Conclusion: The results showed that treatment with 3% sodium sulfite for 15 and
30 min had better results than other treatments. Furthermore, scoring method
indicated that treatment by 3% sodium sulfite for 30 min which used for deinking
of MOW pulp had higher score compared with other treatments and also
conventional alkaline deinking treatment. In other words, it has the best results in
both optical and mechanical properties. The results of optical and mechanical
investigations of this treatment were close to the conventional alkali treatment and
can be the suitable alternative for conventional method.

Keywords: Waste paper, Recycling, Conventional alkaline deinking, Neutral
deinking
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