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Neutral Deinking of Photocopied Papers with Nonionic
Surfactants
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ABSTRACT

MOW (Mixed Office Waste) mainly consisted of photocopied paper is being recycled to produce tis-
sue or fine paper products. Toner particles that are fused and set on paper surface in photocopying
process turns into large and plate-shaped particles after repulping which prevents them to be removed
effectively in flotation deinking. The immediate purpose of this study is to find the effective deinking
technology that increases the recycling potential of photocopied papers for manufacturing tissue and
fine paper products. In this study the effects of pulping temperature and the type of hydrophobic groups
of nonionic surfactants on the deinking efficiency of photocopied paper has been investigated. Particle
size distribution of the toner particles after pulping and flotation, brightness, yield and ash removal
were investigated.

The size of toner particles after pulping increased as the pulping temperature was increased. When
pulping at the low temperature finer toner particles were generated, however, greater amount of toner
particles was found to attach to the fiber. When the pulping temperature was greater than Tg of the
toner, the amount of coarse hairy particles increased.

When nonionic surfactants with a double bond in hydrophobic groups were used, toner removal effi-
ciency, brightness and ash removal were increased. As the addition level of surfactant was increased,
yield decreased rather sharply without improving brightness.

Keywords: neutral deinking, toner, nonionic surfactant, hydrophobic group, brightness, yield, ash
removal, hairy particle
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Table 1. Chemical properties of nonionic surfactants
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Fig. 1. Effect of temperatures on toner particle
size distributions.
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Table 2. Effect of the pulping temperature on aver-
age toner particle size

Temperature (C) Average particle size (mm?)
30 0.033
40 0034
50 0.039
60 0.053
70 0.079
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Table 3. Effect of surfactant addition on toner particle size distributions
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(Unit: Numbers of particle)

Particle | Surfactant E-S 0) H-S H-O ASS AO
size (,m) (%)

0.05 2,539 2386 2485 2567 2399 2369

80-100 0.10 2340 2438 2442 2,449 2288 2452
020 2,394 2451 2318 2370 2454 2,403

005 5077 4884 4981 5209 5014 5262

200 0.10 4756 4964 4763 469 4,802 4731
020 4959 4978 4170 4375 4910 4879

0.05 1,647 1827 1929 1848 1945 1,960

300 0.10 1790 1793 1695 1553 1602 1,603
0.20 1,739 1617 1602 1316 1,606 1,715

0.05 546 567 595 536 607 589

400 0.10 553 579 469 403 490 436
0.20 519 491 436 326 444 482

0.05 151 142 149 127 150 144

500 0.10 121 155 101 104 110 80
0.20 131 96 103 60 105 9%

0.05 26 45 37 29 33 45

500< 0.10 32 33 24 18 23 18
020 20 17 28 8 2 24
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Fig. 2. Effects of the hydrophobic group of non-
ionic surfactants and temperatures on
toner particle size distribution after pulp-
ing (surfactant 0.10%).
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Fig. 3. Effect of the hydrophobic group of non-
ionic surfactants and temperatures on
toner particle size distribution after flota-
tion (surfactant 0.10%).
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Table 4. Toner particle removal efficiency after flotation

3.2.2 YMx Hs}

(71 sH2l2=of e Ha}

EZTAEAZHEY vlolA AHUBHAE gty
08 g L& olAdo| A A B SR g E
o[t 4AE 7HA 1 Qlth, o] 2= 9 (cloud point)
ojgtal git}, & g4 o|8te] LEo A Eof 3=
HA oldold e ol AR FS-E Auigict 1
O 7 AWBAA7} 7 E 259 g ojAle] e
ofME 7|28 5 AHEA Q] A5l MLt

Hlo] 274 AREAAA L) HrlTo) 0.05%Y o &)
Lo wE WAEO Mg Fig 49 e o
7\ A B A3 7o) 30T AN X AL ofql
A, 1g GZEA, AFAHA &2 AT} =9t}
ol AHBAAY 72T FARRE AFolUT. &
Al BGRAREAl 229 50TCHET §Hol
ol AAGAA Y Aol HBIE QT utetA 7|2
g Zhage] et Eu A F5&0] Zrasle] Wiy
7b A vebgha webE ok dhde) x]ubal ofylA|
o A$+ gHol ¥ 7|1xFo] £819 0.05%9)
2% H7PAgE 7MY 52 wWAEE Uehd AeR
Ay zt=] et

T 27| Yo o|Fdde] ERsl= F-0, H-O,
A-O7} ojF AT ol EAstA] 9= F-S, H-S, A-S
Hot =28 3 iMEr) 2 Uebgth ol shady
Yol @At AYs A4l vlREs g9 e
Atolof B antrt L4231 o] FAgto] s oA &
At AL d2 AAH A& Bt adHolztn B
9% vie} Z-e FHgko] ulo] 24 AHBAA A=
HgE ¢ UL B 31 Yk,

(Unit: %)
Temperature | Surfactant

F-S F-O H-S H-O A-8 A-O

() (%)
0.05 882 900 91.1 91.1 911 937
30 0.10 94.6 94.6 95.7 95.7 954 96.1
020 96.3 95.5 973 95.6 94.3 952
0.05 94.6 95.0 96.2 97.2 97.5 974
50 0.10 972 97.6 98.2 977 98.1 98.9
020 97.6 97.7 97.8 97.2 98.9 98.7
005 755 745 75.6 77.1 804 835
70 0.10 895 88.1 88.8 89.2 88.6 89.8
020 913 89.8 89.1 89.5 89.6 91.0
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Fig. 4. Effects of hydrophobic groups and tem-
perature on brightness.
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yield.
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