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ABSTRACT

This study is performed that furniture and interior materials of MDF's (Medium Density
Fiberboard) biodegradation properties, and the goal of this study is investigation of pos—
sibility of waste—MDF's composting after landfilling. To investigate biodegradation, this
study was performed according to KS M ISO 14855—1, and there were two different soil
conditions including a compost condition and an activated vermiculite condition as arti—
ficial soil, This experiment was tested for 40 days. The measurement of carbon—dioxide
generation was processed every 24 hour in 1—-2 week, and every 48 hour after 3 week, In
the same days, MDF showed 24.4% of biodegradation in compost condition, and 6.2% in
activated vermiculite, Also, the reference material of TLC (thin—layer chromatography)
grade cellulose showed 26.4%, 11.4% in compost and activated vermiculite respectively.
The dilution plate method was performed for biological analysis in the study, This ex—
periment was used for investigation of inoculum's (Bacillus licheniformis) activity. As the
result of bioassay, compost has more other germs include inoculum than activated ver—
miculite in the first week, Especially in the 2nd week, the reference material under the
compost condition showed the most germ's activity, and also the biodegradation was the
highest. Consequentially, compost condition was able to reduce a performing period of
biodegradation testing than activated vermiculite, However, activated vermiculite could
be stabilizing errors between repetition,
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Table 1. Requirements of compost
. Toral Volatile Solid (%) )
Classification pH Dry solid (%) wot dry C/N Ratio
Requirement 7.0-9.0 50—55 >15 >30 10—40
Table 2, Compositing of 1 liter of inoculum soluton
Mineral .
Constituent solution Sgltable Urea Corn starch cellulose Compost
nutrient broth extract
(see Table 3)
Amount 500 cm?® 183 g 5.8¢g 20 g 20 g 500cm?
Table 3, Composting of 1 liter of mineral solution
Trace—element
. CaCl NaCl .
Chemical KH,PO MgSO 2, . solution
4 4 (10% solution) (10% solution) (see Table 4)
Amount lg 05¢g 1 cm? 1 cm? 1 cm?
Table 4, Composting of 1 liter of trace—element solution
Chemical H,BO, KI FeCl, MnSO, (NH,) Mo,0,, FeSO,
Amount 500 mg 100 mg 200 mg 400 mg 200 mg 400 mg
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wHaleE vebolon, 4 A 2] AFe
745 oty @3] W2 AR =S cellulose 11.4%,
MDF 6.2% 4=22] JEa=2 Jehygit}. Fig. 29} 2
o] EH] 27| A9] cellulose?} Z7|o] Ad3] w2 Ay
walles Yeta glom, T2 EH|zHefA 2] MDF
= Z7)0l AR =L nH|g ot AJTto] 2] bt
FAEIL 9lctk, o= MDF 2ol AMEH HaA| A&
o] Ajzko] o] met Enje] fRo ofate] aj]Elo]

|

MDF7} 4d-33Hg 0 24 A o] Yol x| ARs|wr} g
A Ele Ao® AR "ok AN A, 270
AlH=2Q] MDFOA] =& AEsi e & YEaL glov
FHIFE = 2552491 cellulose?t H 2 A= E
eI Q= A& & 4= Qv

Table 5, Result of Total Oragnic Carbon (TOC) of
cellulose and MDF

D}, ARE % 409 B9 A0, ] 270 TC (g/ke) __TIC (e/ke) _TOC (g/ke)
Al A Ao A= Fig, 104 Uehdaiel o] 15 cellulose 357.50 17.99 339,51
ANHEA cellulose?} 52.9%, MDF:= 24.4% 4=22] A MDF 410.00 26.18 383.82
Table 6, Theoretical amount of evolved carbon dioxide (ThCOZ) of cellulose and MDF
Moisture Weight of M C ThCO
content specimen Tor ror 2
(%) @ ® ® ®
cellulose 5 17 16,150 0.357 21,163
MDF 7 22 20.460 0.413 30.961

M, - Amount of the total solids of content of the added test substnace to the test at the beginning (g)

C,

TOT

130 == - Z0|7[& 48(1) 2016

: Ratio of the organic carbon contained in the total solids content of the test substance (g/g)



AH - JXIE - LSBT - 01T - 04 - ZAT

AEeliE 717 4049 5, MDF7}F compost &710 of| ZAdEH 1744 MDF7} 59 70|49 #RE2
A 712 B39 cellulose T4 oF 46%2] AYEH =S L} cellulose Rt} =2 QR == el Aoz Alas
ERfaL glow, o= Awdl Eetag Al B ¢S 7 o}, E3 2 43‘*4 2719 A 270 @ AR
9l 67hh7r 712 EA diE] 90%e)d Ballehe e T2 Yehfir 9o}, Alzke] x| whet #e] St
et shs o, 5 - A7IAQ 713k Foke] SR A Lojual gl Ho| gelo] Eglon oS njfo] Hu
oS E3to] Evlert ks & ALR A= Hrh 37} BuzART 2 Yehts Aoz AlgEch
Ao g Eu|of Z/g A Tkl AEsl 2o Zfol7} 1t

A7) RS B4 s

Slste] ANT BMPEEe] Ak ohg Fig, 3-49 Ol wOl A
2ol Yepyttt, Fig, 32 FH]9] blank, cellulose 7} RS REAC

, MDF7} 27} % vessel 2t2+9] 357F v 4
AAERch 27 As e Aldol 157k A

191 Bacillus licheniformis

_]
1 A1e] EeE G2 5ol o] et A

Qlth, £3), §H|9F 59] 31+ Blank vessel©]

A wol el o | cellulose?} MDEF7} 27} % vessel
o] Bl vlershA WA Uehbs AS Bl

stoiet,

AR, AJ7bo] Adroll whel Bacillus licheni—

ABEATE e AR A& Hrk, shAT, ZA4 A
A 2700l 22 o qto] ehthes A& QSIS 14855-10f oA 3714 Eu|st 2T FA A
U, MDFOJARE g2 6] sto] Yehtr] mhge] 271 Aajsta

Fig. 2.

H o

__U;], o}:u u] Eo}:_4

Ehbe A2 B A HE ofelo] 7]Eol| Zeoly

Sl The #Eel Hol 9l EX]

AgtsiriaL %%%EP ShA| R, 22l A o] A9
AzxH 4% 4 T EQoR 7 27jo] 2

ol A] AAFF MDFO] uafe =4 AL
formis colony7} Bol Vehb= 21 & 5 gk, ol S, AEfPlo) Fo 2 5| AgHE 21
Fig. 2014 WEht= wel o] 27] 159 oA & A=l MDF2 57] o] %

ABEA cellulose’t £ ARAEES Uehs AT ASTRAS AEsion, T Auke e P,

1 O

A 2] o] 5 Fu| 242

L. MDF9] &3 542 $15te] 98 KS M ISO

60.0%
B Cellulose(Compost) @ MDF(Compost)

5 0

30.0% A Cellulose(Vermiculite) X MDF(Vermiculite)
S 40.0%
g ]
= m N
g n "
F 300% n
= |
S [
-]
£ 20.0% "
= L ®
2 | [ ]
2 10.0%

0 5 10 15
-10.0%

20

Days

Curve graph of biodegradation during 40 days.

0.0% %%%%%%%2%%% %% X x ok X

e BEA BEY

52.9%
a
s 0 B
" "
| |
| |
24.4%
°
o ¢ o
e o eo® ®
11.4%
A
AA A A A A
4 4 X X X X X X
6.2%
25 30 35 40

J. of Korea TAPPI Vol.48 No.1 Feb. 2016

2AL 22 AAsnt,

131



Blank Cellulose MDF

Fig. 3. Result of germ growth difference between
each conditions of the 1** week (A: Com-—
post, B: Vermiculite),

Blank Cellulose MDF

Fig, 4. Result of germ growth difference between
each conditions of the 2™ week (A: Com—
post, B: Vermiculite).

Blank Cellulose MDF

Fig. 5. Result of germ growth difference between
each conditions of the 3™ week (A: Com—
post, B: Vermiculite).
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