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Analysis of Physical Properties and Water Repellency Property
in Functional Packaging Paper
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Abstract Functional packaging paper containing botanical antimicrobial agent (BAAG) and inorganic zeolite was
developed for antimicrobial activity and adsorption of ethylene gas of the paper. The physical properties of the packaging
paper showed different characteristics with addition of BAAG and functional fillers: both tensile strength and burst
strength were decreased, but both stiffness and tear strength were slightly increased. Zeolite also contributed to fast
removal of ethylene gas known as aging hormone of fruits and vegetables. Alkyl ketene dimer (AKD) was greatly effec-
tive to endow the packaging paper with water repellency property.
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Fig. 1. Test bottle used for determining the adsorption efficiency
of ethylene gas of packaging paper.
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Table 1. Ash contents of packaging paper added with BAAG derivatives and zeolite

BAAG Addition rate(%)* based on OD pulp wt. 0 3 6 9 12 15
Ash content(%o) 0 0.64 2.03 3.03 420 5.07

Zeolite addition rate(%)* based on OD pulp wt. 0 3 6 9 12 -

BAAG 0%* 0 2.93 3.49 6.17 993 -

BAAG + Zeolite Ash conent BAAG 3% 0 2.26 4.64 6.90 11.57 -

%) BAAG 6% 0 2.24 4.68 10.93 13.66 -

BAAG 9% 0 3.06 435 7.64 13.81 -

BAAG 12% 0 3.06 5.63 8.98 10.53 -

*Concentration(%) of BAAG-diluted liquid.



92 Z1A]

T Magn cu
- /fsowsd poosy TLo. 5

Fig. 2. Scanning Electron Micrograph of zeolite(x5000).
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Table 2. Physical properties of functional packaging papers

%EF}@I—

Lo T

A

o

o

dAE AL B 5 o 77 2940 AR 2] ma

o°“ Nl

o] 7 @gel vln|g

S HAA Hedl, SAA 92 2

B9 PP WA

At ARG A AR

E°ﬂ vl B =7] Wi2ol| 7154 H7H EEe] AU

S ZTNZARAHE T4 YXe] #AeF A nAE o
Jol wm|ah] Ueht Ao weltt wehs 7154 ¥F
H Hul_q 712 ¢ldhe l:ﬂ-/\gtﬂ— 2 Qe T3z )\]'X]-/]
oy} ©@9] 27-8-(item packaging) EFA| 2] A=A A4

Ao =iy, whde] 9 7

A NG EE o T wEA7T H|E) ZdA] <

VS

Apgel ols) WelE e} FAAE

o

s

é

]
°-|-'

=

g

]

20T

FS @R AA wH=t}, Table 2004 B ule} 7o), <l
F7we] Zgel= G Aeu= o] Mdo] FHA o

7 egke M

o8le] ALY} TS IR 4L Bl 54
¥ A7 ol FlE 15 BgLAe] WS A

b 2 WS ol asith B Bl 5ol 7154

aAle) @e Sl 5 Wgel TRAAE PSR

Bad Aael o) Ao el HuA 4 A

pul

d (bending stiffness)S S7HA7]=8] 713k o=z Azt

o F8A AR AR 2A dAe] FAR <

slo] 2R ARt HeAs @ate] ulEl=d], ¥ 7
Aol Axs Bal & u 7|5 EEaA] HUIE sk
ol gk “1"1'“7]' 72] ‘QO]UFZ] kS Z\_E _r;gg]. %= }\1:]-
(Paulapuro, 2000). 22807 7] 2 oz 49 A%
A7l e 2R 7 o] o] HAZ ) kS nlx

Al

R

7«]0§ o]—ﬁzﬂ olx]u} 7]&;}\6]

A Az AREE

N4 LA B Folo] BY G e 9%

e migh S IV

o] A &= AoF Yehdth 238 TWA] TAANA]
Fog B4 skl | el 4 adE 7H gk

3758 ZBANY 2 HHE B

ethylene7}2=9} 7+8 3|k

Ao SARRE Sl oaot iﬂo} Folx 7o

= HAES Aol B4g sk 93t 1,0, CO,

T\ 10 = =

FHEol| lojx] Fafu Az ol
ol s Z’%‘%’ﬁ} o2 E7 o] A3lsl= 4
5F o] Y¢lo] Frw i}, o)d &5 e

PAT
°
FAHee 0E, 4, 124,

228 PEIT £ 7o) 3

olab waolslol o

nlAE, W, g e

BAAG+Zeolite (%)* Tensile strength (kNm/g) Stiffness (mN) Burst strength (kPa gmz) Tear strength (mN mz/g)
0% 0.36 0.03 5.17 1875
6% (BAAG 3+ Zeolite 3) 033 0.05 4.50 2275
9% (BAAG 4.5 +Zeolite 4.5) 0.26 0.05 3.16 2307
12% (BAAG 4.5+ Zeolite 4.5) 0.27 0.05 3.19 2346

*Addition rate is based on oven-dried weight of pulp fibers(g).
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Table 3. Change of ethylene gas content in a bottle containing functional packaging paper

Storage time (hr) Bottle 0% 6% 9% 12%
0 12.2 12.2 12.2 12.2 12.2
1 12.115 11.842 11.448 10.662 10.429
2 11.658 11.516 11.02 10.069 9.717
3 11.953 11.189 10.611 9.614 9.254
4 11.959 10.877 10.254 9.349 8.838
5 11.324 10.727 9.807 8.93 8.493
10 11.788 10.588 9.504 8.63 8.155
15 11.737 10.476 9.208 8.382 8.055
20 11.107 10.229 9.025 8.061 7.341
24 11.057 10.278 9.301 8 7.656




94 Azt - zust Bt 2t
EH 1.KSM70579 A& A F T34 W2 linerd] &% 27
Eaghs 2 =
R2 o)A Az %&%ifﬂ PEW, PPH] 522 &£E A5t &89 80| AE G FEFS 79 XA e FiE
(cl: &, 3, 570, 30, BF 5)
OFE L ST Ago] A= 2 54E
R4 o | (ol; Ak, vl So], 38}, <3t 5
QFEF}FTF Ao AthelI AEXZ BEE 5lo] PEH 502 £X43 5AE (A A%, AL FE5)
O 73 55 20| o3t U &-E9| S| AXF date 93-S v A 871 e T
R6 ©1F | (oll: 7}, Awh Al F A, 3, 2] 5)
@PEY 502 £EXA3IE o] A EF ARl S v $-2 7} e A (o vy
2 AMEEs 4 BX(packaging bagitt £ W40 & & A FHA 2K AAE ol E 2] Wi
e YERA o LA 24E A7 S o] AgkE f=of AREs= A o] vlA sl
Frete] AR ARE HojmelA st duky ez s E AollAs A gARe] oH holydlrt I
A X0l ZHA A AR Aeele ¥EE F g 7kl AR 32 7% o FA Al £4E 7

Aol SR H2 540 wet ofH 2kolU(inner liner)= &
g ol
vehfolof gt} - AAI71 AN AAE
=R 13 Zor, o] =il veht e e} o], H=
2 ARE 24T dole ZA g 2lolu= R2-R6
T WS sk gt v R24 R4 ] 3
Fg APsks AL offA @A R6 o] FFEEE
A3zt & wolls Eo] WS WAL F e Aol
ZA(sizing agentyS *]stodof gt} o] g Alo]=A|(F
& A e AFA waxth paraffin, AL FEA, S
4], silicon, Cr 29 55 FARSRE 3l JYARE 714
AR Qlete] AZEA] 9 ZWA] go|ddle L2A7t
T2 AMED 2y g2A] BeAlE AR WA E

W% (water repellency value, WRV)E

w o
3 e e

ANF7E BA3E o] dAaEe Ae gAlsaat sl
EZAA ) tisted Alkyl ketene dimer (AKD)
2% QA WEE Fosislt
AMS-2001 (Mirero Co., Korea)ys
E3td AT Fig 40 Be

ool HEZ} 00"

7t BRE SEE Frstel

(a) AKD 0%

(c) AKD 0.6%

Fig. 4. Contact angles of packaging paper showing water repellency degree.

(b)

AKD 0.3%

(d) AKD 1.0%



Vol. 13, No. 3/ 4 (2007) lsd

kel
02
e
Pl
lo

Fig. 5. Mandarin oranges packed by a corrugated box made of
functional packaging paper.
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