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Fibers Flocculation and Physical Properties Changes of Paper
Depending on Microparticle Retention Mechanisms
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ABSTRACT

Flocculation of fibers and its distribution in paper are related to flocculation mechanisms,
retention and drainage. Relationship between flocculation mechanisms and physical
properties of paper has not been fully studied. In this study, flocculation of fibers was
investigated by changing microparticles for flocculation mechanism analysis. When fillers
were not added, formation and strength were deteriorated by 100, 300, or 500 ppm of
linear PAM (all L-PAM), All L-PAM + 1200 ppm inorganic microparticle (1200-IM),
all L-PAM + 120 ppm organic microparticle (120-OM), all L-PAM + 1200 ppm organic
microparticle (1200-OM) because of too much flocculation. When 5, 15, 25% (od.w/w)
fillers were added, retention and drainage process were not affected by the extent
flocculation when 500 ppm L-PAM, 500 ppm L-PAM + 1200-IM, and 500 ppm L-PAM
+ 120 ppm OM were added.

Keywords: flocculation, fibers, fillers, PAM, inorganic microparticles, organic
microparticles, physical properties
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Table 1. Electrical and physical properties of

retention aids
Commercial | Charge |Molecular
name density weight
(Company) |(milli eq./g)| (million)
i PERCOL 63 . .
CL_‘I‘;%{/I (Ciba) Medium High
Inorganic |HYDROCOL
microparticle OTK 0.7 -
(M) (Ciba)
Organic | POLYFLEX
micropartilce M8 7 2
OM) (Ciba)

Hx e AFAR Valley beater(23 L)E o]
£35}o] TAPPI standard T248 hm-859] 2] 5}¢]
o4 350 mL CSFr} 5l=& paslgoy 7t
Ao tfslod 2-g3t ¥ 77|2Re Table 2, 37} Z+
o}

Table 2. Classification of retention systems
without fillers

PAM (ppm)| IM (ppm) | OM (ppm) | Filler (%)
T-1 100 - - -
T-2 300 - - -
T-3 500 - - -
T-4 100 1200 - -
T-5 300 1200 - -
T-6 500 1200 - -
T-7 100 - 120 -
T-8 300 - 120 -
T-9 500 - 120 -
T-10 100 - 1200 -
T-11 300 - 1200 -
T-12 500 - 1200 -
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Table 3. Classification of retention systems with
fillers addition

Gomy ™ ®P)| gy | 4y
TCC-1 500 - - 0
TCC-2 500 - - 5
TCC-3 500 - - 15
TCC-4 500 - - 25
TCC-5 500 1200 - 0
TCC-6 500 1200 - 5
TCC-7 500 1200 - 15
TCC-8 500 1200 - 25
TCC-9 500 - 120 0
TCC-10| 500 - 120 5
TCC-11| 500 - 120 15
TCC-12| 500 - 120 25

232 HEA|AEHI0] M2

FAAE F7FHA g2
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291 22 BRAAHSE gt ojnf ARERE
C-PAML A¥o|glon] M F7|uto| 3 2}el
Z(inorganic microparticle)& OM-& &7)afo]=
2 3}E]Z(organic microparticle)& 2ju]3it}

FAAE H7retee W Folvey &4 £x¢
Zol9) EAE dotr7] fl8f &3 HRA LS
Table 3o] Yetglen, ojdjo= 43 C-PAM
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Valley beater2 133t HEZE 03%E 3143t
% HwBKP2} SwWBKPS| &3HHlE 822 43}
o] TAPPI standard T248 om-819] &}# 35} &
% 120 g/m’e) 42X S Asto

234 2 Y NYSH

AR 220 7 D AR 2Asl7] dal
2D-F sensorg o|&3}o] 27 o] z=27]9} ¥l Wi
18] 31 formation index(L.T. value) & &3 sttt

o 1

4ol 84 % Fo) B4 st 27

A7k BAEE N7e SRS

2,36 Z=XMEM
A =3t £2X&E TAPPI standard T402 om-83
of mel 24 APt T T220 om-839) QA =

EX44 A HE 283 &, L&W tensile & fracture
testerE o] &3}o] T494 om-859) ATt ¢IA
ZEE ZAsHAAL, T220 sp-960) At A%
A 42 AT A 2- A (zero-span) A7}
%= PulmacAl®] zero-span testerE o]-835}o] &
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11 .1

T~ B F

o]7]4), T = paper strength
B = bonding strength

F = fiber strength.
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Fig. 1. Sample for fracture toughness measure-
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Fig. 2. Floc size and formation depending on retention systems with linear PAM when fillers were

not added.
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Fig. 3. Drainage time depending on retention

systems with linear PAM when fillers
were not added.
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Fig. 4. Tensile index depending on retention
systems with linear PAM when fillers
were not added.
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Fig. 5. Bonding strength depending on retention
systems with linear PAM when fillers
were not added.
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Fig. 7. Floc size depending on % filler addition and retention mechanisms.
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Fig. 10. Bonding strength depending on % filler
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filler addition and retention mechanisms.
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