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Duangtip Kukiatikulchai 2007: Effect of Coating Modified Starch and Sizing Agents
on Properties of Kraft Liner in Cold Storage Application. Master of Science
(Packaging Technology), Major Field: Packaging Technology, Department of

Packaging Technology. Thesis Advisor: Mrs.Tunyarut Jinkarn, Ph.D. 121 pages.

The objective of this research was to improve water resistance and strength properties of
kraft liner for cold storage application. The study was composed of four sections including the
study effect of concentrations of oxidized starch and sizing agents. Using 3 types of sizing agent,
Baysize®BMP Baysize®AGP and Cartacol “XPM. The effect of using different types of modified
starches, oxidized and hydrophobic. The effect of adding wet strength resin into coating solution.
And the effect of cold storage and moisture sorption characteristics of coated kraft liners in the
cold room condition (13 + 1°C, 88 + 2%RH). The results showed that higher starch concentration
significantly increased water absorption and bursting strength of kraft liner (p < 0.05). For sizing
agent concentrations, there was an interaction between its concentration and oxidized starch
which resulted in different water resistance levels at particular oxidized starch concentrations.
This result showed in the same trend for 3 types of sizing agent. Using hydrophobic starch
resulted in higher water resistance and bursting strength than using oxidized starch (p <0.05).
And bursting strength of kraft liner was significantly increased after adding wet strength resin
into coating solution. After the fourth week of storage in the cold room condition, bursting
strength and RCT value in the MD direction of coated kraft liners were significantly higher than
the uncoated one (p < 0.05). At the RH between 74% - 87%, kraft liners coated with modified
starch and sizing agent adsorbed less water than the uncoated liner. Coating kraft liner with
modified starch and sizing agents can be applied in the industry level to improve the physical

properties of kraft liners especially for cold storage application.

Student’s signature Thesis Advisor’s signature
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Common name Temperature ( °C) Relative humidity (%)

melon 13-15 90

atemoya 13 85-90
banana 13-15 90 - 95
breadfruit 13-15 85-90
cherimoya (custard apple) 13 90 - 95
coconut 0-2 80 -85
cucumber 10-12 85-90
durian 4-6 85-90
eggplant 10-12 90-95
ginger 13 65

guava 5-10 90

grapefruit 14-15 85-90
jackfruit 13 85-90
lemon 10-13 85-90
lime 9-10 85-90
mango 13 85-90
mangosteen 13 85-90
papaya 7-13 85-90

pineapple 7-13 85-90
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M3191 2 (99)

Common name Temperature ( °C) Relative humidity (%)

potato 10-15 90 - 95
pumpkin 12-15 50-70
rambutan 12 90 -95
sweetpotato 13-15 85-095
taro 7-10 85-90
tomato 10-13 90 -95
watermelon 10-15 90

W: Cantwell (2001)
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o wva Av A J . { 93
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Auanbuzuesd lnsu-ozaaan d1adu (styrene-acrylic emulsion) NdAnyh 1duaia

9

a 9y Y 1 a <3 . A 1 I 1
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ﬁWﬂﬂJGlUﬂ']ﬁ!fllu@]'J‘(’Jﬂlﬂ']$§$°ﬁ'3']fiﬁ'lﬁa$ﬁ']flﬁ@'lﬁ“D'Llagfligﬂ'lﬂsllﬂﬂﬁ'ﬁﬂu“h'll@ﬂﬂ'lf] (Thiimmes

etal.,2002)

Charged hydrophilic
protective colloid

Hydrophobic core

Charged hydrophilic
protective colloid

70 - 200 nm
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17: Thiimmes et al. (2002)
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Tuilagiiumun Tduvesgadmnssumssaanszany lagadu linssaanszany
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MINaaNodLIEA oNinan 13 laasuilsznenladie 2 Juney Tasdunouusnazily
a Aaaa 1 A 9 1 A ' .
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1.3.3 Cartacol’ XPM
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2.1 w5l lumsnaasa

2.2 1nToaFaaziBuanaiion 4 M4 (Sartorius BP110S, Germany)

2.3 15 IazIBoAnATon 3 A (Shimadzu BX300, Japan)
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25 'e)'Nifm’mﬂ:quwgﬁ (Memmert, Germany)

2.6 m?’mmﬁ@umzmy (Film coater PI-1210, Japan)

2.7 é’muﬂu’qmwgﬁuazﬂ?mmmm%uﬁuﬁwﬁ (WTB Binder KBF 240, Germany)
2.8 Houdu
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2.10 1AFNAMBT
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2.12 Lﬂ‘iﬂ'@\ﬁﬂmﬂ’i A-Ad (pH meter HI 8424, Hanna Instruments)

2.13 195095ARNUHI (Mitutoyo ID-C112BS, Japan)

2.14 Glgﬂmﬁﬁmﬂﬁﬂﬂfﬁmfw (Cobb test)

2.15 m?laqmﬁ@umméfmmumqﬁumq (Mullen, USA)
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1.2.1 d5vannenszaiy (ISO 187)

122 mﬁmaauﬁmﬁfﬂmmgm (ASTM D646-96)

1.2.3 MINATOUANNYIU (ASTM D645-97)

12.4 manageulTinan iy (ASTM D644-99)
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2.2 MIinadeUauiAvoInTEAmEAIINHdunaDY
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224 ﬂ1iﬂﬂﬁ6ﬂﬂ1iﬂﬂ‘§ﬂl§1 (ASTM D3285-93)

225 mtﬁn@aaummﬁ’mmuuﬂﬁuwzq (ASTM D774-97)

2.2.6 ﬂﬁﬂﬂﬁﬂﬂﬂ’ﬂi@huﬂﬂ!uiiﬂﬂ'NLL‘Vi’J‘L! (TAPPI T818-0m97)
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Baysize® BMP

Baysize® AGP

Cartacol® XPM

Chemical
description
Ionicity
Appearance
Odor

Solids

Form

Density

pH value

Viscosity

Price

Styrene acrylate
copolymer
Amphoteric
Cream color
mild
24.0 %
polymer dispersion
1.02 - 1.06 g/cm’
(at20°C)
5.1
6 mPa s
(Brookfield RV,
100 rpm, 23°C)
1.1 US$/kg

Styrene acrylate
copolymer
Weakly anionic
Cream color
Aromatic
25.0 %
polymer dispersion
1.02 - 1.06 g/em’
(at 20°C)

6.1
6 mPa s
(Brookfield RV,
100 rpm, 23°C)
1.0 US$/kg

Styrene acrylate
copolymer
Anionic
Off-white
Slight aromatic
23.0-25.0%
Liquid
1.03 - 1.06 g/cm’
(at 20°C)

9.0
10 mPa s
(Brookfield RVT,
50 rpm, 25°C)
1.0 US$/kg
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Chemical description
lonicity

Appearance

Odor

Solids

Form

Density

pH value

Viscosity

Polyamide-epichlorohydrin
Cationic

Pale amber

Odorless

12.5%

Liquid

1.03 kg/m’

4.6-4.9

40-60 cps (at 21°C)
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