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ABSTRACT

Ethylene gas is a natural hormone that directly affects the freshness of agricultural prod—
ucts, so it is very important for the maintenance of freshness to remove ethylene gas from
corrugated board boxes . Many methods for the removal of this and other gases have been
reported, In this study, the utilization of an absorbent using activated carbon was adopted
for the removal of ethylene gas from a corrugated board box,

Activated carbon powders were prepared by grinding in a laboratory and were used to
treat the surface and to laminate paperboards with a starch solution, The ethylene gas
absorption was evaluated by using a gas chromatography to measure the residual ethylene
gas concentration,

About 60% of the ethylene gas was absorbed by the activated carbon itself, However, the
paperboards that were surface—treated and laminated with starch and activated carbon
showed lower than 20% ethylene gas absorption . This was because the starch and small—
er particles of activated carbon blocked the surface pores of activated carbon particles,
Therefore, either the use of the binders must be minimized for the surface treatment of
paperboards, or activated carbon packs can be used as absorbents in corrugated boxes,
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board box

o At A Eufela)/ s AR T ekl ) (Dept. of Environmental Materials Science / IALS, Gyeongsang National Uni—
versity, Jinju, 52828, Republic of Korea)

1 ZAA sk JARESHHDept, of Forest Products, Gyeongsang National University, Jinju, 52828, Republic of Korea)

2 Al s A 23218 (Dept. of Environmental Materials Science, Gyeongsang National University, Jinju, 52828, Re—
public of Korea)

3 YAEATAFAS| A Wonchang Packaging, Gimhae, 50877 Republic of Korea)

T WAIA A} (Corresponding Author): E—mail: jameskim@gnu.ac. kr

20 =z - 300712 48(2) 2016



tol e 24T
BEIA A Folid 7

s oAy

2~ 0] o [e}
e Ao

=

of

Al

= s, A
WE 34 7o) 4 28, B A
i I T clersh Aol AREA &
N o) AR e WEEL ogUsls, olAsea
50 7ha7t ARG P Fe ACR BIETH),
o2 el 4} wste] SH0] Hofele T2
o= ogale] AT % AlEAC] AA7F UL e
Aol )5t 7, T Agf 220N 28 AT 5
o] ofgale] wAlere Z7HAIITE 9, tehy Eareol
AAES §A3l7] SlsiHE o arias A7letks A
o] Fasit,

ol a7 ek ohjet EEAY S|, 314 7] 3
FEAI 2L FAEAE Aolsir] S8 Therat o
o] AWHYT Y, APEFE] AR e
252} £R SolA Washs $lu

2] 0
EQE

I

o
T

Aofst] 513 wwww Abslr

O]L

o

|

FAE frdts A sl HaLE Qe vheFst
A Foll A &= 2 eHactivated carbon) 7
L BAE 7o Sl B Az
= Q] datetddolt Q1
FEOR iif%}ﬂ, Az 7|7} Beke ’\17]§
s olgA Alzd EAHL VAU S7IE
7]% YA 7] SRR SeET?, et
o]g-sto] ZTA| Aol gl 7kAE Ao
H ZHA) At 2

l

FHAA 2
A shAErS

=2 o=

el efol i) EeAel W T

Aeie Brlest,

2.1 SAIX=
e tlokst

Yslef Al

A2
—l"‘
u}%v

<
(]
o,
=5
9;
m
%
of
2
91
Mg
r&i
24.
_4_.
N
(o]
i)
o

Z]_.—TL_

:IEI_L} slx]

/\] OI'MJ—

71| ujet 7

Aaheict,
SELE:

=

e 29| 71EE54S Brisl] s B

= (average particle size), ?JZ}%EH(partlcle shape),
H]| M A (specific surface area), 5=37|(pore size)
= SAskelt, & YAt "3‘_”“’ =5 A7) 9
3 AEEA7])(LS-230, Beckman coulter, USA)E
ARESHEAL AR EHIE BAlsH] flsl ARSEARE R
(JSM—6380LV, Jeol., Japan)& AM-3}ct, EoF &
A AR BlRHAY 555 578517 floff HIE
WA - Z237] B47](Autosorb—1, Quantachrome,
Germany)E AH8-3H31Tt.

10 sec. (AC 10)
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Activated Carbon
(AC)

AC powders were manufactured

using a blender depending on the
blending time

Fig. 1. Preparation of active carbon powder in
a laboratory,

20 sec. (AC 20)

15 sec. (AC 15)
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Table 1, Effect of grinding time on average particle size of activated carbon and zeolite

Materials Control AC 5 AC 10 AC 15 AC 20 Zeolite
Average particle size (um) - 165.8 120.6 121.7 108.1 13.9
Specific surface area (m?/g) 963.0 1103.2 1032.7 1022.1 1271.3 3.0
Average pore size (un) 18.04 18.02 18.07 18.09 18.10 17.96
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Fig. 5. Residual ethylene gas concentration (left) and calculated ethylene gas adsorption of acti—
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Fig. 6. Residual concentration (left) and adsorption (right) of ethylene gas reacting with linerboard

coated with activated carbon,
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vated carbon(AC 20) particles (x1,000).
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