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ABSTRACT

High loading of printing and writing grades with fillers has many advantageous aspects in papermaking
because it allows decreasing fiber use and reducing manufacturing cost. High loading technology, how-
ever, has some disadvantageous aspects as well. It decreases physical properties of papers, especially
strength properties. The problem associated with high loading can be reduced by applying surface sizing
starch solution onto paper surface. It is important to control the penetration of the surface sizing starch
solution into paper web to obtain the desired property improvement. In this study, the effect of the addi-
tion of two polymers into starch solution on paper properties has been examined. PVOH and
polyDADMAC were used as polymeric additives for surface sizing with oxidized starch. Viscosity of
starch solutions and surface roughness of dried starch films on glass slides showed that some interactions
between polymeric additives and oxidized starch have been occurred and the most extensive interaction
with starch solution was obtained with high molecular weight polyDADMAC. Low molecular weight
PVOH was most effective in improving folding endurance and internal bond strength. On the other hand,
polymer addition showed no effect on surface strength of paper. This indicates that not the level of starch
holdout but the bonding strength of starch itself has predominant influence on surface strength of paper.

Keywords : Surface sizing, Oxidized starch, PVOH, PolyDADMAC, Polyelectrolyte complexes, Starch
films, 3D images
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] Ao A AARSE AFSEA E(Oxidized starch) C-3010
2 Agatgeh. HE Eoo] H7HEE LEAHE PVOH
9} polyDADMAC2. 2 Sigma Aldricho] A 3¢ 3} ¢
AH&skA et A7l ol A-8-3F PVOHS} polyDADMAC
o] 22423} 4 5w = 2 Tabel 19] Lpehf it PVOH
1 98% 715 2ol A S BAbepo] hE A 252 AL
ki, 95Tl A 2087 afisto] A9 FE=7} 5

% HE 02

Table 1. Molecular weight and charge density of
polymeric additives

Molecular weight, Charge density,

Type g/mol meq/g
13,000 - 23,000 o
PVOH nonionic
146,000 - 186,000
- 100,000
PolyDADMAC +6.2

400,000 - 500,000

Wt.%7} ¥ = 2 21|35} 9t} PolyDADMACK 2} 2
o] T}2 22 & PVOHS} tp 471 A 2 5wt.% 5= 9] &
skl ALg-atoie. o w b of A A4kt
3|5 52k 2292 WAMA S F Ato] A 7] A &2 A5}
oAk B 68 gsmo. 2 EWA oA H el S 5A o
< AE AR

ouoi

il

2.2 A3 W
2.21 AO|=AIe] M=

AbSRA & 50 g 500 mL H] Ao g
(MS-DMB, Mtops, Korea)& ©]-g3}o] 95T A 3
w#2F zatstglth 2t e HE A #‘31”3.*1
70C7F W 152 F 714 & A E o] 5 pph £}
31,3087 LS AT 1 F FR4E o §3ho] Abol
ZA|9 1YL o] 10 w7} B =S A5,
INS A EFS 2 W& FYsto] Abo] 24 €]
PHE 82 2 Wstgick. W8 H/HAS F 48k pH

ERIREE %

£ 2% ¥, Ao 249 A% L5/} 5007 HES
ZH]5} 1 400 rpm o 2 xS} ). Brookfield A =

H

£ o] &5tof 50T Atol =4 A =S 100 rpmof A
ok gieh. Abo| 24 & 001 w% 343 thg
particle charge detector(PCD-03, Miitek, Germany)&
ol g-sto] Aetalel Hat o P& A sHon

222 3XHH HM SN E

37)7} 75%25x1 mm¢l £&&to| = 222 (Marienfeld,
Germany)ol Ato| 24 & L a1 Afo] = HEO
A WEIAAG WA Gl = Feks HHO §7]
B9 AANL, UL 4ot Lol AFHOR o
£7] 9J8 = ghik &9 (Piranha solution) & & A A 5}
At o 2huf o o BFAH(98%, Junsei, Japan) i} T4
5}4= 42 (34%, Junsei, Japan)E 3:1% &350} A x5}
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Fig. 1. Arithmetic average roughness of the starch
films coated on glass slides.
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goloj & 1%
steict. ol
T2 ol o
i, Abo] g A 23t Fol
C, A4 = 50%] 2 A A 2447 24
A sttt Fo o Y ¥ A3H7k = (Scott internal bond
tester, Precision, USA)E TAPPI test methods T 569
pm-00¢] whe} 2 g3kt WA ES B7hst7) 919
T 459 om-99& u}e} &+ A I (Dennison waxes) ¥} I 7]
Z8H(RI tester, Akira, Japan)2 =45} 1, T 423 cm-98
o] 7 WA % (Tinius Olsen, USA)E =4 3}o] B

Atol Aol o3 =4 Waks wEsklch

al &t

3. Zut 2l
3.1 1EX7t HIHE Aol=He|] Eo R 3%}
® M 0[0|X]|

Table 2= A 25 Afo] 274 0] =9} A3t & FFS
HojZoh AEATL H7bE A] 2 AP & Apo] 24|
(0S)= =7k 9cPsE ZAE QAL S0l 24 & LEf
U= 0.15 mea/g2] Hst & TS 2= AR e
th. o] 7] of Hjo] 24 LEAQ PVOHE ¥ 9l& &=
Apo] 2 A W 2] AtshA B H & o] FolFof et o] 24
of tha FaF S W, Ast o] Mk 24 ot
PVOH 2] E2}2Fo] 13,000-23,000 g/mol 2 2+ uj A}
O|Z2A| 9] M LEATF H7LE A oh2 Abo] 24| ¢}
o] 2 Ho|A| ergroit, Ezlako| 146,000-186,000
g/molQl PVOHE £ 3& = Ato] 24| 9] H =7} 12
CPs= Z7I8F L. oFol24) 1A K8l 4 <1 polyDADMAC
26.2meq/ge] =2 AU EE 7HAH, o] A9 £
of oJelf Ato] 2 A4 o] st @A 2 WIS e ¢l
t}. A & f 1] 5 pph<] polyDADMACL 7 o] &%)
St B9 Y HotE oo 24 0 & W3t 7]7] 9

S

Table 2. Viscosity and charge demand of starch solutions containing polymeric additive

Type Viscosity, cPs at 50C, 100 RPM Charge demand, meqg/g
(O] 9 -0.15
OS+PVOH(Low) 9 -0.13
OS+PVOH(High) 12 -0.14
OS+polyDADMAC(Low) 15 +0.12
OS+polyDADMAC(High) 26 +0.22
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L3I, EALES A5A717] Y4 Aol
£ %ol o Tl 77tolo] §1%% B a7t 97| vl
ohomeld QR AEBAE o] galo] 47]0) B
£ 9487|9184 = ErAbo| 2] o] 24 o] w2
sk SO0 AEAEL o] S8 5 9lofof T}
BG4 Aol g A el shA] gL Fol (None),
22 A7) glo] AR e 2T Abo] 4 A2 Fol
(0S), HE Folo] TEAES A7sie] A Fol
(+PVOH & = +polyDADMAC)& 21|35} 31, 71 B4

& §7}3 }ﬁit} HZWMI 7h& ] BApgo] A
& (H)Z &7]8kqlh
Fig-S%% l NEJYRAJRE ZH A5 W
ook AES Fo] WEZ AFsto] Hf Afo]9
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o RO Fo] Fr g AA FAAG AFHES o
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2 2]8}7] A 175 Im?o]l A A |3t 3 200 JIm* 2. & oF
14%7}2F 271514k, A F oo T EAZ A7}
AL NEA FF et YEAFHYEE Bt A
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O] PVOHE YWRATH =S T4 7| &= 235 e
W ole. £A5Fo] 22 PVOHS] - Fo] 352
3 R HET} J‘LOW Zolng, olgA &
PVOH7} 4169 34 8-S thets] 2347 &= 932
o}7] i £0 2 Tt Et, vhd o L EAlE 2] PVOHS}
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Fig. 2. Topography of starch films coated on glass slides. Ra (A): 18.1 nm, (B): 16.1 nm, (C): 53.9 nm.
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Fig. 4. Picking resistance of sized paper with starch
solutions.
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Fig. 5. Surface strength of sized paper with starch
solutions.
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