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A new Insolubilizer Development to Enhance the Water Resistency of Corrugated Paper and its
Apply Methods Evaluation

Jun-Seop Shin
Dept. of Paper & Packaging System, Yong-In Songdam College

Abstract

This study was carried out to develop a new insolubilizer for water resistency enhancement and to evaluate its
optimum apply method to corrugated paper. '

The addition of polyvinyl alcohol(PVA) backbone polymer to conventional starch glue caused a poor dispersibility,
but flavonoid resin addition showed a good runnability and water resistency. The double coatings(top & under) of
water-proof chemicals to corrugating liner made even better the water resistency of corrugating paper.

This study suggested that water-proof chemical treatments be an effective method in water-resistant corrugating
paper manufacturing for a cold chain ststem.

Keywords : Starch glue, Polyvinyl alcohol, Flavonoid resin, Water resistency, Water-proof chemical, Cold chain
system "
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Table 1. Mixing ratio of carrier part in convnetional starch

Table 2. Mixing ratio of main part in convnetional starch
glue making(Borax addition)
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Dosage(g) | 176.78 {17786 178941 5775 | 143 | 179 { 215 123596 {23740 |238.84
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Table 3. Properties of PVA backbone polymer
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Table 4. Properties of flavonoid resin

Table 5. Propertles of water resistant agent

| Main ol selid V1scosxty

componerit. {:PH | ‘qj‘ntent(o/o) (cps)

» Iomc Appeéreiice

White
Wax 90 400 300 | anionic )
] emulsion

Table 6. Properties of water-proof agent(for under)

pH | Solid content(%) Viscosity(cps) Appearence

90 480 300 White liquid

o

‘Maincomporent | - pH | Solid content(’%) Appearence
Flavonoid resin | 70 500 Reddish liquid
(Emulsion)

Table 7. Propertles of water-proof agent(for top)

A2t WK

gholuixle] W FEXE|7F THAY e St
X e G A5 8 weAeh IEAE AE 4
Pl deAe A AEE AR AS RellA
Rt HI=% 3lx gloy £ AP e Rue 2 Ast
of Agsidct. WA= Pro Fix-607(3-241 ()<
AHston, BagAle A4 2RAlede A48 A
oy, Hg g AT EXY AxA 4F BEH:
o} wgAlE A7 5] FE9 AFE AAlshe dEes
FEo Uit Aol ofF ] WA Sl 2
R} Qg Row Advo] 2 H4Ho) 1—1%0}%} s
&A= underf# topE o2 FEIA oM unders
2E J-810(R 98EHF)) L, topRoEE JK—2007(7§
B3 (F)) S A8t 247z 54& Table 5, 6 %
7ol Vel it

pH Sohdcqptent(%) Viscasity(cps) Appearence '
90 400 M | Whiteliquid
Bx|ol XY
3! ikxﬂ

Folux] @ A3t BUA & 4E & HER Sle] Fulst
1, oA Az" HAANE 4R 9] folojdo] 204 =
=2 Sz 3 gdoluAe AXRE =W Hdl &
11 Y98 FEXE FHAER 7HA 24 EA °}°d
t} o] of E¥ZL HHY|F 10g/m’] HEE 1P

3] T 2A] ARAE AZ2E o) 83l 1057 3%

HEI-_{I\_H‘ al gfAs Xﬂ

3H 2@ oz W =AY e A
2] Z5= Table 89} 2t}

Table 8. Apply methods of water resistant agent(WRA) and water—proof agent(WPA) to base paper

S j;f- v | 7 | Treatment(Chemmal cons.) Coated Wexght(g/ m ) relNis?:'\rcy
Control R,

T1 WRA single coating(0.16%) Uncountable R,

T2 WRA single coating(5.0%) 0.5 : R

T3 WPA single coating(25.0%) 25 Ru

T4 WPA(Under)/WRA(Top) double coating 2.0/05 Ry

5 WPA(Under)/ WP A(Top) double coating 2.0/05 Ri
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Table 9. Changes of internal bonding strength by various
treatments

Treatment
Bl 2
B2 3

B3 4

3
5

--Wetring cfush 'sym-angth(Kgf)*

PA
PB

*1 : Poor, 22Worse, 3:Good, 4:Better, 5:Excellent B1:Borax 2.0%,
B2 : Borax 2.5%, B3: Borax 3.0% PA:PVA backbone polymer,
PB : Flavonoid resin
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Table 10. changes of Cobb absorbency and wet busrt strength by various treatments

g : Absorbency(Cobb 15m1n) "
e Treat;ngnt(Cons.) - (g /mz)
Control 624 44
Ti Water repellent agent single coating (0.16%) 59.3 46
T2 Water repellent agent single coating(5%) 529 50
T3 Water-proof agent single coating (25%) 171 77
Water-proof agent(Under)/Water
T4 P gent ) ) 408 5.1
repellent agent(Top) double coating
Water-proof agent(Under)/ )
5 P ent( ) 8.6 8.7
Water-proof agent(Top) double coating
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Fag. 1. Changes of Cobb absorbency by various treatments.

Wet burst strength(kgf/m?)

O  T1 T2 T3 T5
Treatment

Fag. 2.Changes of wet burst strength by various
treatments.

HoUARLT olxls 9

Table 117} Fig. 30i4 & & Ql& ule} o], 71& 32
A A g e (R4 T R6 oM e 55 W)
w2 &7 At WAl A JldeR] Ree Rz
Azter. o2 Qe Al YV a2 ¥ A

Table 11. Changes of wet ring crush strength by treatment

of corrugating liner
_ Treatment® | Wetring crushstrength(Kgf)
T | 103 )
Tl 433
T2 476
T3 8.50
T4 10.10
15 8.90

*Legend: See Table 10.
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Fig. 3. Changes of wet ring crush strength by treatment of
corrugating liner.
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Table 12. Changes of water permeablhty by various treatments

 Treatment(Cons.) Water permeability (g, 24hr) | Coated weight(g/m’)
Control | 2767 .
Water repellent agent single coating(0.16%) 2450 Uncountable
Water repellent agent single coating(5%) 6525 0.5
Water-proof agent single coating (25%) 584.5 25
eplen g Top) ol o 2105
Water-proof agent(Under)/Water-pr
agent("l?op) doiblz(zjoz&ng/ s 2836 2/05
3000 TR ok Batdgel BAl7) 2Asle Zdigt ARE
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Fig.4.Changes of water permeability by various
treatments.
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