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ABSTRACT

Generally, paper multilayering was performed before wet pressing process. However, sheets whose char-
acteristics are different could be put together at the dry state by adhesives for the specialty paper products.
In this paper, potential adhesives such as PVAc, oxidised starch, latex, and PVA were chosen and multi-
layering of several sheets was performed in laboratory scale. The effects of base paper properties and the
composition of adhesives on the physical properties of multilayering paper were investigated. Physical
properties such as bonding strength and stiffness were measured. For the practical reasons, mill trial was
also executed. According to the result of laboratory tests and mill trial test, the physical properties of mul-
tilayered paper were greatly affected by the composition of adhesives and it was found that PV Ac showed
the best performance in all its aspects among four adhesives. Oxidised starch had an advantage of high
stiffness and PV A gave high bonding strength to the multilayered paper. And it was also found that the
properties of base paper showed the great influences not only on multilayering process, but also on the
physical properties of the multilayered paper.
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Table 1. Properties of several base papers
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2.1.2 A

Z A= PVAc, Latex, PVA 9 A H(oxidised
starch) 9] 452 AF8-3}1 31 1 EA]-S Table 29} Ztt.
HAEX Brookfield HAEAE A}&3slo] 50C, #4

A B C D
Grammage (g/m’) 81 92 56 55
Thickness (fm) 73 112 99 75

Air permeability
. 1 4
(Bendtsen, mL/min) 00 0 700 340
Smoothness (mL/min) 15 400 380 230
Cobb value (g/mz) 35 4 8 25
Internal bond strength (kJ/m®) 481 - 521 918
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Table 2. Characteristics of adhesives
PVA
PVAc Latex Starch
F17 P05
Solid contents (%) 40.4 49.6 10 20 30
Viscosity (cPs, 507C) 2740 128 180 240 800
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N A},
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Fig. 1. Schematic diagram of paper converting
machine.
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Fig. 2. Effects of adhesives and pick-up weight
on initial bonding strength.
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Table 3. Effect of roll press pressure on physical properties of multilayered papers

Pick- Bondi Tensil Elasti
Pressure IC, b Thickness onding ensre astie Stiffness
(keffom?) weight (um) strength strength modulus (af - em)
£ (g/m’) i (kJ/m?) (kgf/15mm) (GPa) &
18.4 173 350 18.3 6.84 18.9
2 17.9 171 483 18.4 7.20 18.4
4 17.8 170 511 19.2 7.14 18.3
3.3 AR ZA0| SX| SN OIXS FE  SPVAPISE AHgalel R YL 2% pE02
X 1.—__\:,1_01]/\-]_1; 7]51_ EAélo] E]—.E_ Lﬂ %_%__o/] _%]7\]% l:'fozl @'X]’g— Zﬂ}ﬁ}ﬂ %/\é’% é‘xé s @J_'—]', @Z};q]g]
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OT—_F%;L_]%-#L e, = -OE‘_ . At PVA >PVAc > starch > latex 8] <=2 2 YEMTE 7]7]
2 Beirh FFE7} 170091 PVA HAA1E A e . e
Zio| A 055t o), A ZUAT LS EXS O] SARHA QN L0S1 kI/m™& @A #AH A==
LEhele), o 2otz 2 olg) AEs} =0 oloa A = Hl o, SAEAE ol Ao =
THEE F DS o] U e AFe gt T DS L UE TS e Aol
] 5to] AB = oh2 A 2HA|of| H7}sho] B zA 2 o] 3 U AE AHE-EE 790l = PVAc HZHA|E AHEg 7
L - = = 1= = _ _ -

Table 4. Physical properties of multilayered paper (base paper A)

Adhesives Pick-up Bonding Tensile strength Stiffness

weight strength (kgf/15mm) (gf - cm)
Type  Solids (%) (g/m’) (kJ/m®) MD CD MD CD
PVAc 40.4 15.6 494 19.0 9.5 19.2 11.4
Latex 49.6 15.6 481 18.0 8.7 19.2 10.8
PVA-F17 10 2.1 567 19.4 9.9 15.3 9.5
PVA 20 11.0 480 20.6 10.7 16.4 10.3
-P05 30 29.0 420 19.7 11.2 20.4 11.1
Starch 25 7.6 555 20.8 9.9 233 12.2
30 19.6 448 19.4 10.6 18.8 8.6

Base paper - 481 8.2 3.9 1.4 1.0
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Table 5. Physical properties of multilayered paper (base paper B)

39

Adhesives Pick-up weight Bonding Tensile strength Stiffness (gf - cm)
Type Solids(%) (g/m?) strength (kJ/m”)  (CD, kgf/15mm) MD CD
PVAc 40.4 20.2 °F 1100 16.6 40.0 16.3
Latex 49.6 22.4 599 15.0 38.1 17.2
PVA-F17 10 3.9 ok 1200 16.2 33.0 15.7
PVA-PO5 20 6.6 ok 1300 14.2 41.3 20.5
Starch 25 6.3 147 14.1 39.1 13.0
30 12.2 °F 1100 13.8 43.5 233
Base paper - =387} 7.3 44 2.5
o} oFshglint), ol FREA ol e R T & 8Xo| 4 AHEHE Aol vhl s e Aoz
Hok L& ol 30% = SFsHE Aol wob AdEH I
A AE Aloll= 2ol EFE Aoz o EH
AR oos st Ans eper. 34 XA M7pHBIK| S0 0lxls I8
ABRAE A 7] Asubstrate) 29 AL & 94 ZAbEl Zzbe] WA O] B S HAA A AL
O5HA] o5 BAI(YAI Byl A= AR =S e SRS By flsto] E 7HA] HA|E M7l 3
7FEs] ofet A S ZHA AL QUdek ol et S XS Al T A S Table 60 UERA T
& WOl FA & st B9 A WA o] %o A PVAco AFehd - 7151, PVACE THs 02 A}
o 285717 ol 2l &2 o lBhoTh SR HAA 3 HSo] ulako] 28| T 2sk Frheke B Bt
L AYTYsHE R AL AT YUOLL T L glo] AFEW FhSH: AUE 2stet 3,
Foe =Y 227k A% PVAc®} AFahd & 2h2F0) Ahxd o] Wi AlepAl = At
olei3t AR E AYHE ZAHoIA L 71PRY s} ek,
HE7EGolet BA(HA A)E ARG FA A= o AP A & A o) H2A S H7FsHE, DS 13002
Auek iAo ARG E L YEd oL, ARl A% ARHES F7E AP Ao PVAC W AAIS
SHA| 982 BAIE AR Aol A1 A= ARSRE Aok Has A= Hi s sk AY 2513wk
Ax|2) AFAEE S161K RS o 4 olrh o] rh ESEDS 13002] b AR A ] Bl A
L AYRE 53 A UL AARSIA ol @ FmU 2 s 238 F/kshe SA2 et
o= AT 4 Lok ol i3 FHolA sreaet  vhglck
AR QAL 17} o] 59§ Z, AR oA AWHE ZUNAE /| AR AEIL o84
Table 6. Physical properties of multilayered paper (base paper A)
Adhesives* Pick-up Bonding Tensile strength Stiffness
Major Additives weight strength (kgf/15mm) (gf - cm)
type  contents (g/m?) (kJ/m?) MD CD MD CD
PVAc - - 17.9 483 18.3 9.4 18.3 9.6
PVAc starch 40% 16.2 466 19.3 9.6 18.3 8.5
Starch  CMC 20% 17.8 450 19.7 10.4 18.4 8.9
Starch DS 1300  10% 20.9 469 19.9 9.8 19.3 9.7
Starch PVA-F17  20% 16.4 455 20.7 10.6 18.0 8.9
* JAER FAH $2= FHZA (major adhesive)ol gt dg 2AJE 2 ofu) et
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Fig. 4. Rupture at the non-adhesion area.
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Table 7. Physical properties of mill trial multilayered paper

Pick-up Bonding Tensile strength Stiffness
Adhesives weight strength (kgf/15mm) (gf - cm)
(g/m’) (kJ/m?) MD CD MD CD
PVAc 6.2 378 38.1 229 81.6 36.6
Latex 3.5 281 31.6 19.0 63.2 30.1
A &2 o= Ak o] H 2] 7F obd 84 -l ol A v 7} dojrt]
AR ES A8 IR g o] FoAA & wieo] FA ) AR TS HSiA= EA1Y A
ot EASAHL AAISHA GFUTh HAHA 9] mxefol A S A a7 T
A o Aeks At AolE Bl ol A 4) AP B2 S| ZU A S oA S8t O,
27| o) o of Zfolof fdlo] = Aoz Akd A EIF RS TS A AL Al 5] A &
oh AP A A Gt A Spolof7h AR v AREERE. A AR e R 27 AR ER A FAF A"
7] gizof efo]ol Q) 77| & st kxS 2dd A WA HA] FStal A7 HA| g2 Fol Ay st
T ANAIRE Fig. 13} o] FAE 7171825 283 o AYAdol § ot Ao &40l 85Utk
A A LA A o= Eargo] 2o A S)PVAE 2& = SN S8t S-S 7HA AL
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&z ytorgof i A= dolH= ol AAd = 2AAAA, mxwg, dAEA 5ol L Ho g E
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yao Z4o] stetstiitt Aol = etel Ay A3 e R ujdsto] ARE-RehH T ARE-RE 75
A 2 AHg-5E A4S PVAco] B8l WA Urebstc. Hop pd SAS7THe AEART A AL
= adE gl
4. 8 =

—_—

. Wake, W., Adhesion and the formulation of adhesives,

Sl @@%}E—‘;« Z7}8F5 A Applied Science Publishers Ltd, London and New
G A7} Gstel AR AL qhstck %, 9 York (1982).
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