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ABSTRACT

The biodegradable mulching paper could be applied for the environmental friendly agriculture as an al-
ternative to the current vinyl mulching. In order to increase the usability of the mulching paper, the effects
of the addition of various inorganic materials on the functionality of the mulching paper were evaluated
in terms of practical benefits. The blend of carbonized rice husk powder and perlite resulted in the higher
value in the air permeability of the mulching paper, which would be important for the health of plant root.
The heat conservative of the mulching paper could be improved by adding the bottom ash or the fly ash
because of the pore structure of the ashes. The pH of acidic soil could be neutralized by using the mulching
paper containing paper-mill sludge ash or fly ash. The various results showed the addition of the inorganic

materials could improve the functional properties of the mulching paper.

Keywords: Mulching paper, bottom ash, fly ash, air permeability, heat conservative

1. M2 259 A% A W Aol R 8 BAAFoIT T

% gith. ol @3t okt ahot| R A o] 55

AARAT H R AT AT R HPS A o] FABY THAYS HATA AT 5 n B

A ol 3 Q] AA FAALE ZHAA A D SHed T Aol D 4 o7 thef ofof 3t
5oz AGHL QAR 5O Sk oot AGFS 2T AL WA 1B A7k E 5
o 2yl A W e 8 37 AR T8 T} (Dept. of Biobased Materials, College of Agriculture and Life Science, Chungnam Natl.,

Univ,, Dagjeon, Republic of Korea)

1 AA Y8t 314 A & 1483} /5 A g 18 3 9 (Dept. of Environmental Materials Science/IALS, Gyeongsang National Univ,, Jinju,
660—701, Republic of Korea)

1 1Al A 2} (Corresponding Author): E—mail: paperyjy@gnu, ac. kr



65

3}

oyl

ozl

Jlo

A

Ae} 7]

do
~o
eyl
A

]

F7EA 27|

7]

L=

.

DEER

of, 2 pH A4
Y =8 A

A
Ly

Yoz FAEBY, He

oo} 3

L

stol 4718

L

[

b AR

hul

2 19974d o A%
ko)

3437} 5 31 9k, Fuf ol A
Aol T

SURES

Aol dg

1
L

Q]
=

K
i

ﬂmo

tEE

ZF
=2

B

K

7)1 = A A = of 2

] 78 Zof gt

o

d 7]l 2

Sy

HA = 2 v =l 9%

TN A 3]

H A N 4E 5 5

Y
A
0|
o

i
X

-

o

o

iz

)

[ez]
o

H] 29 A3 7] 2

byt

jud

0|

o A

CEE RS
Aol e, 2

ol

53 gek. kA5t o]
%

Q
©

2 Z9 4
oLt 3719 3ol

ol
T
er

%

R
e

R
<+

=

A

|
R

<+

7HA &

b kot = o

9|

3}
=

¥

[e)
A AR ol £ 24

9

oh bAoA &
& EFaA R et

o}

[, Al =2 =754 &

o

E

=

A B2 A7 A He

w
o|J

REDIER

]

~
N
o
oF
ojy

=
=

4 qle 24

ofp

N
ol
BH

A Az YE(OCC, Old Corrugated

DAFof| A

L

1__

2. Mz H HY

Aol A

X

21 EEA| XM=

Ol A}

s

o2 BEajw 7| uf

2
A

of Zef&ol A A4

o
T

BA7E A
I o]

A
7

W_L

~O

SR

Unbleached Kraft Pulp)2} OCC

]

=

Container) & A}&-3}9 0,

-
L

o of] A

5}FA]

(o}

]

Aol 58

L

RN E:

AZgE=
FEEE A

=
a1

o

oro &

1w v

o
1
03
-

)



66 Hg% -
4ol A ¥E), 432 st on], BY EYAZ A
Zohe AN TR S A 22 S 25 2] 5
AA 2 AEal ATt 22te) 7] 4R 200 mesh
~agetel FEGH 2 Ak A7 T T WYL A
zo] AHgal A,

2.2 HASX| M=
HgA ) A2 Slokol HPUE S22 A
, OCC¢} UKP(600 mL CSF) v g} 1] 4
ol T2 oS oty §J5he] 7]
FARH CPAM 0.1%2 AHg-3hg 01,
e 919 ol &4 A
1% Eeheleh £ B §A 9 A g
ot AgA W AR ol 2 G 4
o A FG 5ol B 913 o] FA| 242

W] 2% H7hato] A28 A 5T #7124

1o x2 g
K
i B~ o

B3

KX

lo
[

2 %
1
olN

ox ki

Rl 32 ox ottt

ﬂ-qo—_(a.oﬁﬁi
wz Mg d

{y A

=
E
=

L & fr & op |o
B3

o 2o =

XL 7 5to] Fd A
0,5, 10, 15%2 A 7}3} o]
b

B 3
2 N 2 o

il
ikt
>
ol
bats
|o
=2
o
N

7
o B4L shotet7] gisto] 7]

1 =
o = 1

A GA 9 71545 Folst7] fstel #7129 Al

gholE, M=ol E, Hato| B, Zufj2}, v| 3], FE,

o E

SOt A, A A S A 2204, W] 3], A3 E A8
on, 7zt 77159 FH A 545 BEst A o] A
3 A Y =EA 7| (HELOS and auto RODOS module,
Sympatec) 2§80l U272 B et 2 A
ol 2&H o] A3 47| = dol A 34 o] &
7|t 2 BH o d=E =A== A2 =, 0.1 -8750
um 7] {919 YEE SASHA Hek AA A=A

il

=
7¥el 174 SEM-EDXE A &3] 421¢] ]
o BARYt Bo A2H 98 FEH L

o]AY "= - Fol7]& 45(6) 2013

Gurley B} 9] 44 & &
=2 ¥ (TAPPI Standard T
717 A HE FHeted A5 = A7t

2ol o3 A Fo] Al HA 6.45cm’ 2 & 37| 7}
= A 7S grkete] 37| R RAYY =5 YT 6

i

£ oy Mo off g jm pz S

ot
)

0,
o 2 oo
—Hr
1o rlr

o2

jin)
2
Y
PN
1o

o
Mo H ol
10 o e
N S
2

(T3

RN
fin}
o

sk
[o

2 oox

Ehid

ol A mlo

&
190{)4
40 4o fo

ox
e
'L%
=
o DMl
& o

L
ne

=

Hr
Ho

o mok g > HT
-

ot rlr o oL

o 4y rlo
30
ui
i
ox 2 i T
B e

>
1o
HI .
4
- ol
i
N
_?L
N

B o

2

e

>
=
&L
N
>
fu

il
o

N

=
ot

[\ ]

N

>,

d
i

[P A )
N B

>,

Y

=,

=}

ofT

b

4 B
o

B3

1o

4

S

ot

N ol
tlo

=L

ox

o o
tlo

P

N

i

>

>

=

2
A K

b
>
o
_(.?L
oo T
4>
tlo
L g
o,
Hu ¥R
s
N B &
o HOA B oo e X ok N o

offf fr
> o

I o
=L v
N
(]
~ 2
>
RS
> o
N
e
>,
)
Mo o

mr (o 2
¢

L o, oot

e ox >
O]
ol
2 ox
N
N
R A

N A

I rlo oX
[T

(R U

1

=)

2 H
ox i Jo
= 9

e

SR Mo F X 4 oK @ omp N8 K
)

B ofx
o

~

21'.

2 >
Jiﬂ
4}rlm
=
Oi':oﬁ
2%
R

xQ fo
iu) s

o
i)
=
>~
e

O of oo
o

09‘_‘, OE-‘

lo

F oln

ro,

ol 4,

m K
N
N
fl

>
oX

ot Lo
ox o2
=2

2
>
32
rlr
__F_.L'

3>
N

fl

o]

T

?

Q
]-mﬁﬂ

oS
lo
X fo

2 orlr oy
S

ofN k
ox
BN

N =2
oZ

o o 1o

[¢]

R o @ o
Lolo to ot Lo
off
Mz fo 19 foi 1o

o X o E

4
ox & &
y ()

[
ne

N

N
iCH
ox
0%
=2
s

ol M
1=
iGya
0%

It
ox
e
IvN
o
op

==

o H
ol
o
AL
o
B}
rlr
Bt
oX.
o
pacs
£ 5
o

o
s
rE
2 oy g =

ok
N
o
il
=}

HL oo @ ox o\ od off o
o _]_>|i 019\-‘
oh
[
og Mo |y do

oo o

koo 2
N
N
QL

i 2 o

L2
4> o
P
N

LIS N &

N3 me ®o 1o
o
o
~N
i)
tlo
o

O

i

L

o

o

a

fu

N
N
1L

ofN 4 XL o
~

>
oft
2

ofs
-



7147 kel a2

A7t 7hE R % pHH| Bl & 0] &3t 24 pHE £7
St

Zhz 0] Afufo] lol EoFY 2= A AT A5 R

o Zatg w=A| stof 7] AFo] FoA AL BT
G A Hotre A7 e Aoz A 9l
o A & Aol A&H ohefd Frl= 9 A f E9d
Egol Aolstal Bt =S| YA FFE vl
A= Fol9 Fxol n A= FFE Aol Yol A
A GddEA S 7= BA A A x2S AT 7=
ARE SHst7] A3 BALA A7 H24 S H7}
Stttk B2 A B7tE fiste]l A EA
HHo] Aot EE& 7hstol SIH A o] 2= S}
& WSt 244 B0 oF JFL Ao
7) S1stel FLAHA ol WP AAFG oM 2
102 B2 RS 2ot AU Sue A1 §
A LEE AT o] WHo| 7he R 100T
EE LY ESETES

o —
3. &t & 1A
3.1 HIAEX|Q| MZE=ZHol [E SdHS|
3.1.1 HoEFE tigt|of E HISX| EY
ikely

HAEA Y AAEE A8l OCC B=oh e
Augo Af2E s FHEE &5t Aol £d
SHAT HAEA 9 F2A SN FEA S SR

8 - ENS, STR.(KN/m) r 25
E 7 Wet TENS. STR.(kM/m)
;Z: = —+—Bulk{cm3/qg) - 23
= 5 —t 21 ;T
P :
5w SEE- Ry
s I 2
£ - 17
= 1-

o L | 15

o 5 100

OCC pulp contents (%)

Fig. 1. Changes in bulk and tensile strength depending
on the amount of OCC contents in mulching

paper.
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Fig. 2. Changes in bulk and tensile strength
depending on the amount of bottom ash
contents in mulching paper.
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Table 1. The particle size of inorganic materials
for mulching paper

Types Average particle size (um)
Bottom ash 16.71
Fly ash 18.14
Paper mill sludge ash 10.00
Zeolite 28.02
Bentonite 27.09
Pearlite 38.64
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Fig. 4. Changes in bulk and tensile strength depending
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Table 2. Components analysis of inorganic
materials by using if EDX

Weight (%)
Element | Oyster shell Clay Paper mill
powder sludge ash
Na 0.49 - 0.24
Mg 0.4 - 1.53
Al 0.58 - 3.96
Si 1.15 - 5.41
K 0.21 - -
Ca 32.03 35.25 29.06
Ti - - -
Fe - 4.27 -
S 0.26 - 0.53
Pt 2.92 -
Cl - - 1.54
Ti - -c 0.42
1L Fe, S, Clo] &7 Z3tE o] Ql= A& 2 & 4 U
t}.

w
w
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m

Ity JHME S 2T |ANEE Al
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Table 3. Effects of the type of inorganic materials
on the air permeability

Air permeability
Type (Gurley, sec)
Control 6.3
Fly ash 5.8
Bottom ash 4.0
Paper mill sludge ash 59
Zeolite 3.1
Bentonite 2.7
Pearlite 3.0
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depending on the type of inorganic materials
of mulching paper.
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Table 4. pH of individual inorganic materials and

the mulching paper containing the
inorganic materials

pH of inorganic pH of mulching

Type materials paper
Control - 7.59
Bottom ash 8.65 8.00
Fly ash 8.27 8.25
Paper mill
sludge ash 10.36 8.05
Zeolite 7.96 7.82
Bentonite 8.22 7.84
Pearlite 7.75 7.67
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