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ABSTRACT

Soil cover materials for the mulching has been used to regulate ground temperature,
suppress weed growth, and retain moisture in the soil due to global warming,
Plastic—based mulching materials are mainly used for soil covering, but there are related
problems such as lack of water retention and control of the waste covering materials that
pollute the soil, In this study, citrus pomace and waste paper were used to produce soil
mulching material to contribute to resource recycling and the effects on water retention
and compression strength were evaluated for functional evaluation, The addition of waste
paper fibers to citrus pomace increased water retention property and compression
strength, And the addition of the calcium oxide provided the increase in the strength

properties and the control of pH,

Keywords.: Waste paper, citrus pomace, soil covering material, compression strength, water

retention capacity

st 37 AR F-8trHDepartment of Biobased Materials, Chungnam National University), 33
(Bio—Universe Co, Ltd.), 3=t)&
YU E2F 8 7hE AL A (Citrus Research Institute, National Institute of Horticultural and Herbal Science,

[N}
o N ofy
o~ O
o
>
= I
Ho

oloh
o
H

4 Zdista 34 4238 (Department of Biobased Materials, Chungnam National University), <>
T WAIARCorresponding Author): E-mail: yosungl7@cnu.ac. kr (Address: Department of Biobased Materials, Chungnam National

University, Daejeon, 34134, Republic of Korea)

22 =@ - Z0|7|256(1) 2024



E=AISAS] o] dutshEEA = ey
Zgoll thet Fadup phifo] A &A= ofA|
. ool whE EARSSE mAl, SR E A
ot Fejo] =y mx2Ado] v 2HtE
FAloTer. Y of2fet Al o] x2AL 2l
dE= B FlollA ol FoAA ol utet iAo
Ao el 9 fAP7E o el ek 53], A
I3t QIFH = W Aol S35 ofshde w
o

A=
F AH =4}
[} =

N
OHFNHXE‘
H;zoﬁyem

Moo 1> k§ i oot koo
E
ull

of
ot
i
_O|l"
i)
N
ro
i
O
ofr
=2
=)
il
m

o

T o =
olof] wg Bz 9 A TAR} HIHS] WA=

Zs] W 0 2 A2 (mul -

ching) WHE & 4 ot FAYHLS 2)E9] AJuf A]

EQo] BS EAAAE HojF: oz 4z U
3l WY oA, B U 2R, dulE) 5 EY

e ,
o WA, B aA] S Rl 1S wistol
V|

wh p of > o M

A% 9 el ket g me] ket el

$E13 glow] AxA 5o FoMIgS tfAlshe wule
Z

RS AR A EA A Q] AL TRt Sk
2 AzEe wPHEE 5 4 Sled ol &
%

o A9 Mg 5 3] A BT 0

off
i<}
it

5 ol BHEA 2 0182 WAL BAD} gl
el ohjet ik 371 R3] glof A4 %
Aol $4A0l BAIE Qo 4 9l B 7
31 gl ofefat BASS sH2sty] Sistol sy 1

X
e
e
-
2
>
rr
&,
~N
ox,
jun)
)
e
e
==
[>
e
il
il
m
et
%
=
~N

54 BRI Azs] 95 A7E Skl of
3 B

[ele]
£ 50 FF A 71s/do] Aok Atk B

LS 7 BEFHEAE d¥sto] Axsion o]
3t BEofulEA| o] AP} 754 sl st W
o g HRAE A4dRslete] 285k Wit tiste]
ottt S AFEE SR A7F oF 60vt E
ZheF AALEE, 0% 30%= 780 R EEE o] 2
% 5 FAE Az QUek? oldt 7Ee A5 F
AoMe F& Eolsta J2 A4, I8 5= 74"
7A71Q1 ZgHH(citrus pomace)©] Y= A=
oA A7t 565 & oJAF HAYE| L Qi o]t 7hEut
2 AR 5 AFE e EEE 9oL, oo
45§35t kel X&HoR QI Q= A3
o} ? whebA] hEte] A =Y 4 gl uto R

Eop)Rae] Azelo] sl BAYstel Mok £,
arute] A9 W sl gloiy we RaRk 7
27 B0) A Sk ek w A MRl Hgam
& gopuget

Fol AL HES 71 FH S, BAY A7 U
oflvix] At &} 5o TRt AvtE 7147 diwol
1) o) Ajgle YRRl SEAo T Fuf B3Rl
A= 1E HAE AL A4S CO; 1,070 kg, th7]L
He=d oF 95% A, = Ao 28-T10%F HoFd
ctar ¥hgst vl 9)a1, vt EPN(Environmental Paper
Network) 2] Hilo] w=1 1E9] Fo] A& A8
70 CO2 937 kg, oUA| 3,244 kWh, £ 42,465 L=
Aok 4 9lom, w71 340 kg S AL 4 e AL
2 oA ek whabA B oA ol2gt Fol 2}
29| 283 Bl 7B BopEAe] Az A] SREH

Pt 2 B4 skE SIet Rke matslo] moleh

E

2.1 SAxi=
2.1.1 424
AT AT TR AEE B9 T AU
Bl oo}

S 0.53% 5= FHdE o] Stk

J. of Korea TAPPI Vol.56 No.1 Jan.-Feb. 2024 23



HX|2t Z=2Lt 7E B

Fig. 1. The morphological properties of waste paper

fibers,
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Fig, 2. Schematic diagram of soil cover material
production process with citrus pomace
and waste paper,
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Water retention value(%) =

sediment weight (g) — sample weight (g) % 100

(1]

sampleweight (g)
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Zsol WAT ) AANA PaE 2
AE 545t 2 A2 2294S B7IAHHEq. 2).

_ sampleweight (g) — B(g)

sample weight (g) X100

(2]

(A: Disintegration in water, B: dry weight after

soakage)
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Fig. 3. The surface appearance after hot pres—
sing drying of citrus pomace soil cover
material, (a: before hot press drying,
b: after 130°C, 15 min hot press drying)
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Fig. 4. Changes in the moisture content of the
raw material mixture depending on the

addition amount of waste paper fibers,
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Table 1, The appearance of the citrus pomace soil covering material samples depending on the addition
amount of waste paper fibers

Type of waste paper - OCC ONP
10% 15%

Addition amount Conrol 5% 10%

After forming

o drynlg ‘ . . . .

O R I

0OCC 10% OCC 15% ONP 10% ONP 15%

Fig. 6. The structure of citrus pomace soil covering material depending on the addition amount of
waste paper fibers,
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Table 2, Changes in pH with waste paper addition

Type of waste paper Control 5% 10% 15%

occC 3.8 4.6 5.3 6.7

ONP 3.8 4.7 5.5 6.3
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Fig. 8. Changes in water retention of citrus pom— Fig. 9. Changes in the moisture contents depen—
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Table 3. Changes in pH depending on the addition amount of calcium oxide addition

Calcium oxide addition amount Control 1% 2% 3%
pH 5.3 7.7 9.1 9.3

20
80
70

250 ‘
200 in
50

20 [ [

150

100

1 |

30
20
10

Compression strength(kg)

Compression strength(kg)

D 0
Control 10 204 2% Control 1% 2% 3%
Calcium oxide addition amount Additives addition amount
Fig, 10, Changes in the compression strength Fig. 11, Changes in compression strength depen—
depending on the addition amount of ding on the addition amount of additives
calcium oxide addition, addition,
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