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1) XIE2 =4

EZ XY MzE H8 (PFNBz A G4
ojEY e = (Hardwood
Unbleached Kraft Pulp, HWUKP)2} 24 3tz 1
A|(Korean Old Corrugated Container, KOCO)E AL
ST T YUY AZE AR A8 24 3HLS
Tappi Standard Method T200 sp-960] 2|5}o] 4885}
@t} &, HWUKPS} KOCCE 1.57%9) 557 HE
F 4A7F o] Bl FRAAT F AEALE Valley
beater(Fig. 1 ZX)oA| & 5-1027 a2 s1qlc). o
% di2]¥ HwUKPE Valley beatero] 5.6kgo] =&
21 oj4=E(freeness)7} 350m¢ CSFE wh71x| 1sh 3t
At sl € EE AEE 03% 52 345t
ZAof o]-gatirt

Ca=

3zi=zE

Fiber slurry

Beater body

B t
ed plate Drainage hole

Fig. 1. Laboratory Valley beater for disintegrating
and beating pulp fibers in accordance
with Tappi T 200.
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drum-drying 3 5te] ZAZRAIZ) F, milling system .
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0}-§3}oq glycerineg FEFUE AL F&8l1, &
2EAA REFAFEE(Grapefruit seed extract :
GFSE)& sXstitt. olejgo] FEXAT SaFx
£ E9] lactic acid 5%, citric acid 5%°] H & & £%,
udtstn FEglele WY WHEd g, 50~80
pme] L7 £ 8 YYA|7 wRisie] PojRl FEE
= AE4 FIZFA AEFAFEEH A (Botanical
antimicrobial agents-GFSE mixture : ]38} BAAGZ} #
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Fa - AASE 7MRH & Z
E&A7) ol=fR BoX BE
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Tiandsheet Machine Dryer (1053 ()

Press (3.5 kgffem?)

Fig. 2. Papermaking process using handsheet
machine in accordance with Tappi T 205.

=g
FuA ol oFsto] H(flue) FEAE AFE 3o
23x23x22cme] 3712 T BAE AU Fg.
3ol & Aol ARge 4w Zx|(Single wall
corrugated board)2] T2 E HojF 1l

TR AR QG Bof st

FoAME = ol #
olfo] B¢ AMeld 2 YAE AHSSIAH.
Liner

Corrugating flute

Fig. 3. Single wall corrugated paperboard with A
flute.

E3 vy

THE 3 27 TY BA(WEHE
20x10x23cme] 3I7|E2
Zo| Yehd Fo &2

Fig. 4o Lepdl djo} go

(=4
ARSI, AA RYS 28

18} 2t

Antibactcrisl Paper Bag

Bem

Fig. 4. antimicrobial paper bag for item packaging.
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Fig. 5. Particle size distribution of BAAG powder.

g} ubebA Fig. 79] (a)ol] LIEPH B}
A B 45 Alolofe e A%E

Fo] o]Rojx|z] 7] WEo] HA B2

polyacrylamide (Ca-PAM)E# 1 ZX& Fig. 61 2
t}. o]9} 2 TEX} Ca-PAMO] A8} &A A
S FHetolo] 715 1) Ca-PAMS = HEHN
FolA 743 Lol 24(+) AEE 7HA7] M2l Fig.

o
[

79 byolA B niel Zo] Zol24() MtE |
L A2g o9l A Hm% ANZ ZA8AA 4
§ 4ol waA B0l €A BAHES SR
que Bt

CH,

i ?\“ CHg K

?H

CHy -y [ ] [ ]

“3c/ \C

Fig. 7. Effect of a cationic polymer in a fiber
network: (a) before adding a retention

aid, (b) after adding a retention aid.
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ol Frhetl e AR Hol gdAel Hi
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oha  Fadte 42 Hehddm, wdol 24
(stiffness)T} QA7 & (tear strength)= UPT}X%].Q}
Zlo|EE F7tstA dUE WEr Frtste A3
HehIch  Folol Zxe da7
(interfiber bonding)oll 9]3te] S x| gt
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Table 1. Ash contents of packaging paper added with BAAG derivatives and zeolite

Addition rate(%)*

BAAG based on OD pulp wt. 0 3 6 9 12 15
Ash content(%) 0 0.64 2.03 3.03 4.20 5.07
Zeolite addition rate(%)*
based on OD pulp wt. 3 6 9 12 )
BAAG 0%* 0 293 3.49 6.17 9.93 -
BAAG 3% 0 2.26 4.64 6.90 11.57 -
BAAG + Zeolite Ash tent
(‘;2’)“ ™ BAAG 6% 0 224 468 1093 1366 -
BAAG 9% 0 3.06 4.35 7.64 13.81 -
BAAG 12% 0 3.06 5.63 8.98 10.53 -

* Concentration(%) of BAAG-diluted liquid.
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Table 2. Physical properties of antimicrobial packaging paper
BAAG+Zeolite Tensile strength - Stiffness Burst strength Tear strength
(%)* (kNm/g) (mN) (kPa_g/m?2) (mN m?2/g)
0% 0.36 0.03 517 1875
(BAAG 36%Zeolite 3) 033 0.05 4.50 2275
% . 0.26 0.05 3.16 2307
(BAAG 4.5 +Zeolite 4.5)
(BAAG 4_;2f;conte 45) 027 0.05 3.19 2346

* Addition rate is based on oven-dried weight of pulp fibers(g).
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Table 3. Effect of BAAG and zeolite on air permeability, water vapor transmission rate and ethylene

gas adsorption rate of packaging paper

. . . Water Vapor Eethylene gas content
BAA(G‘?:)Z:O lite Air g (Se;ablhty Transmission Rate after 24 hrs.

(g/m2 - 24h) (ppm)

0% 165.2 350 10.28
6%

(BAAG 3 +Zeolite 3) 62.2 723 9.30
9%

(BAAG 4.5 +Zeolite 4.5) 538 920 8.00
12%

(BAAG 6 +Zedlite 6) 31.8 1065 7.66

* Addition rate is based on oven-dried weight of pulp fibers(g).
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Table 4. Water repellency value (WRV) of inner liner of oorrugated boxes for packing fruits and

vegetables based on KS M7057.

WRV Agricultural products packed
Ro opy | A FUBEA PEG, PPY 02 £EFee] WER Fio] 2EYY I
© < A9 U] A e FAE (A, F B4, A, 8T 5)
O & 387 3F F8ol AR H2 F4E
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° Q@ TE¥% 3F 3}%01 Fgoisht 22 BRI E 3l PEY ToE £IRT ¥
4E () 4% AL 55 9
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R6 o]4} 27} e B8 (@ A, 270}, AR, o, D) F)
@ PEY 508 FEYAAE F2o] 2EY Yol 9L 1A S dE ¥
A (A v
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_ —_— Sl e ] . Fig. 8. Contact angles of packaging paper showing
P HEZ 2L B399 B
Ll Botod SHAH. Fig. 80 X water repellency degree.
Hiel Zo] AKD7F AHel5z] P2 284 glolid]
/{l‘-_; 7—!;2}0 7- ar!/d X _l‘i_ad%%/\ol
te mRLel AN BEHA WEAE T TR 5 gm myn @ =Y AN Y2 A
1, AKD7} 03%7t F7t=ARE HE5Z0] €%
3l 242 o] TmiA TR x| Alo] WAL AL 8 1) BAAGY| AUIE ZEX|Q| R AY
AY 4 Uk HE WEZo| 90° ool = ABZAREEN JlE FF 4% Y4 Lol
90AKD 0.6% % 10% A71EHA 9% & olde EHH BAAGE 2T YA F4shs dd B
+4S eEd, 90° olReldE AR, 2g  FFl tielol 0, 3,69 W 12% A2 EHAY
g Aro] whatsich T{i} AKD 0.6% o]4tolAl= d  BEHE AEE 27t Fg 9o Heht QlE Fg.
270 90° o442 UEho} ZHAZ} BAF7L g 901 HER vl 2ol MR wafo] Bofshe
3t ~BS Bagle] TEx|e AEE Z4AK7)= FFo| Fusarium sp.ot AR Candida albicanso T
4 AFAL 5 UL Ao ARG 4 gk TEHo BAAG 3% W7t FECIAME HERA &
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Fig. 9. Inhibitory effect of packaging paper treated
with BAAG against fungi and yeast: The
numbers on the specimens show the
addition ratios.

(b) Fusarium sp.

(b) Candida albicans

Fig. 10. Inhibitory effect of packaging paper
treated with BAAG against fungi and
yeast : The numbers on the specimens
show the addition ratios (%) of BAAG
from 0 to 12% based on an oven-dried

(a) Fusarium sp.

pulp weight.
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Fig. 11. Mandarin oranges in an antimicrobial
packaging bag stored for 15days.
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Fig. 12. Functional properties of corrugated box
treated with BAAG, zeolite and water
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