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Effect of Biodegradable Waste Particle Size on Aerobic Stabilization Reactions in
MBT System
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Abstract : This study has been performed to examine the influence of the size of particles on the stabilization in the aerobic
stabilization equipment connected with MBT system. The biodegradable waste inside the reactor (60% of food waste, 25% of
paper waste, 2% of wood waste and 5% of compost) has been charged in same composition. The degree of stabilization was
compared and analyzed after charging with adjustment of particle size in 5 mm, 10 mm, 20 mm, 50 mm, 100 mm and state of
no separation. The experiment revealed that highest temperature beyond 65°C was shown in the particle size of less than 50 mm
in change of temperature and the highest temperature was about 50°C in reactor of 100 mm and no separation. The proportionality
between generated quantity of CO, and particle size was not observed, even the highest in generated quantity was shown in over
100 mm. The weight changes based on wet and dry conditions in the reaction process showed the 30% and 46% of reduction in
the smallest particle size of 5 mm and it showed the trend of the lower reduction rate at the bigger particle size. The water
soluble COD¢; and TOC showed the reduction rate of 60% in reactor of particle size in 100 mm and no separation while the
reduction rate comparing to the initial stage of reaction in the reactor of less than 50 mm was 80%. Such result derived the
conclusion of acceleration in the decomposing stabilization of biodegradable material due to the decomposing rate of organic
substance as the particle size of biodegradable waste gets smaller. It is concluded as necessary to react in adjustment under 50
mm of particle size as much as possible.

Key Words : Particle Size, Municipal Solid Waste, Biodegradable Waste, Aerobic Stabilization Equipment, Mechanical Biological
Treatment
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Table 1, Experimental conditions of aerobic stabilization reactors

Food Paper Wood

Compost Water Total Smash size
waste waste waste

LB-1 5mm
LB-2 10 mm
LB-3 12kg 5kg 04kg 1kg 16kg 20kg 20mm
LB-4 (60%) (25%) (2%) (%)  (8%) (100%) 50 mm
LB-5 100 mm
LB-6 No smash
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Table 2, Physicochemical characteristics of raw materials

Korean proximate Water soluble (20:1)
" analysis (%) CNN
em .
Moisture Volatile ratio CODg, TOC EC
content  solids (mg/L) (mg/L) P (mS/cm)

Food 753 005 12 141 2680 1316 45 14

waste

Wood 455 885 09 97 814 407 61 02

waste

Paper o7 808 105403 1518 655 78 02

waste

Compost 255 573 172 59 6,887 2,722 73 42

I Journal of KSEE | Vol.33, No.7 | July, 2011



KB LB @k 5
I T71E 20| MBTAIAE T} oIA|El ST|MekNsIHIS| DIX|E et

o] 80% o]/ o & Vel B #H7|Eo| vt 2 ASR
Uehygth E8% COD:I TOC EAZ3t= ﬂHH =&
% COD¢©] 6,887 mglL, E4% TOC7} 2,722 mg/LO&
A9 A7EF 7P =A dErR

ertort AAHeE 2rt At
100 mm¢l LB-59} Q7S B85
o] oF 10047k Fof X1 2wl 0TS 2l o] of
100417 53 QR4S §H3haTh Aol 4

zZ

1= 2
7 olFol 2wl WAHOoR Faskt Aoz

ol o] Hx7} AL LB-1~LB-4= H|Z:3F L HEE Kol
oF 8047k o] SRE FAT 2EAS0] Yojut oF 1204]7F
o|Fofli HILEQl 65TS 2l & oF 100417t FoF 4A

3 ex= "o} o]z 20047k} 25047t Alolo] 22
SHA 2:=7h SobA] 35~45C7HA] Hobgle). ol 7ol
2 #7129 Aol ndEel 7t a7t AR
ol 7] wiZoll gzl ot A Akstdo] Ao
o] =9 FA, Aol AV e AR yEbdth

3.2.CO, 7tAHS}

S71Hste] s ddste AdARA datt
WSt Fa3 QlAteluh, CO, 7hAWSHE Fa 3t otk
A AeRRE TIAGR F COy 7hAFol disto] &
ek We27] 97l 5 mm=E 7P A2 LB-19] CO, 7}
AubAEFo] ok 304)7bo] A WE o 4%= UER} %7) HF
% B AR YEhgth ofF UF CO, 7hAAYRko|
dashs Aol Uehgoy gador Srishs 3=

Urebthe] 15041kl 5% Uhehlo] 7bg e Thmuy

Th)

85cn

— Flowofair | (D
- - - -» Temperature

@
looi;)ool

| |
[ 35cm ’l

Fig. 1. Schematic diagram of an aerobic stabilization reactor,
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Fig. 2, Change of temperature according to the elapsed time.
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Fig. 3. Change of CO, gas composition according to the elapsed time.

Table 3. Comparative analysis of materials according to before and after the reaction

Water soluble (20:1)

Size of Wet weight Dry weight C/N CO, gas
Run filling reduction reduction reduction pH of after CODP’ TOQ accumulation

material ratio (%) ratio (%) ratio (%) reaction r;a;:;c(t:;? rg:;c;[:;;w emissions (L)

0 (o]
LB-1 5mm 309 468 317 9.0 820 814 926.8
LB-2 10 mm 258 430 20,0 9.0 814 812 828.8
LB-3 20 mm 26.3 329 16.4 9.0 792 80.9 8777
LB-4 50 mm 222 356 255 9.0 815 83.1 9438
LB-5 100 mm 190 325 17 7.6 60.1 73.6 957 1
LB-6 No smash 228 376 10.7 7.3 56.2 73,6 1,061.2
F= U oY o] E 7H o R A7 F36H U of, SHS7E Mgl et FA 9 HIlE 58, d&7lE
oz BEAsHltt

Ebgttt ojdbof LB-2~LB-5¢] CO, 7} WA E S 9 A] LB-1

32 Aolde UEnyA| ghokom, usd Agowm way o5 HAAIE Fig.4 9 Fig. 50] Lhehyyon], Eg 4

He Aoz Yebdth s A4S 275HA] 92 LB-6 Al

o] COy 7hs AL REg27|9= COy 7k TARO] & il

Al et 3047to] gt o] % B} W] eF vk A
= 1 COy 7h28] WARFe] F8HA S7tehes A= o il
ERgto, oF 170417k0] gt o] Fofl= 2oL YRRl 7%

Mol 7haas AAsto] Table 30 LETH 5857
#

2 uehhglc. 2
€O, ThasmNBHE Botol HA] WE7]o) BABAE » —e— wiEm
2 vmEAs] Slstel HOINTG SECHE AAWS N S s
AZE0AINO R BABke] nmatict 7 A} Tabled | I il i
of bl AT 2 Al o] Hew|, LB 6>LB 5> T 1w 0 No smash
LB 1>LB 4>LB 3>LB 29} & A7t dojRch. &= B | Tl
o Aol A HojFdd Axkel w2 LB 5 3 LB 69 2
Fhaupgel AHoR W Aom AiH il
15 -

3.3. FAIHE 141

SR e o] FoA A wl =l SRt Fef &gl

SHFS| o|Fo]A] Alstdo] 2y, L7} 227} Ho] = 130 5Io 1<‘)o 150 2(I)o 250 3(I)0 séo
e A, f7]Eo] EeliEo] AEart dojutA Hr 7} Elapsed Time (hr)
Z+o] vV A& FAE 20 kgl 2 FUsHA AA3} Fig. 4. Change of wet weight according to the elapsed time,

I Journal of KSEE | Vol.33, No.7 | July, 2011



KB TEY et
I T71E 20| MBTAIAE T} oIA|El ST|MekNsIHIS| DIX|E et

—&—— LB-1(5mm)
———v——  LB-3(20mm)
——g—--  LB-4 (50mm)
- — - —  LB-5(100mm)
X7 ~\ No smash
z AN
= \.
% 6 N\
g \ \ .........
> AN
& 5T
__________ o
4 .
3 L ) . ) |
0 50 100 150 250 300 350

Elapsed Time (hr)
Fig. 5. Change of dry weight according to the elapsed time,

oFil %7 o] Rl LB-59} LB-69] %A 7448
oF 20%= e 7HE W FA
$71% BA AL LB-1 OF 46% 2 LB-2 oF 43%2] 7

1.2

1.0

0.8

0.6

Density (kg/L)

0.4

0.2

0.0

O O
s

ek g

A rfo

&g UEhd ¥ LB-3~LB-62 oF 35% o2 e
Wt A gEelA s SR71ET AR7IE0] 1Y 22
e B of2Rt ZaoA= o] 22 =8l &
A w7l ndEe] &40l ok, =22 S A
71=8) dol &s] o]fojzl Aoz wekHEt

3.4. P tH3|

3500] Ajzke] ©31717HEE W stel T3 Fig.60]
R QAT LB-19] 27]WE 0.8 kgLe ot whgo] £
5o gl || kg/Lo2 UERY 0.3 kg/l Z713F Aog
e o, B WG] 4] LB-13} S Sk AE U
Bk AvEo® B4 uaEe] ojste] §7)Eo]
B3I I w]e] ofste] AR o] ol A
of WREAE AX7h Ho XA Hul, SEFAF] Yo
et AL ZofAA Hel o] & Fato] o wmaste}
Ao ek dojuek? spAw H/1E g e 1
=o] sk A&t duel go| & IS WA Y A

T [e]

14000

Water soluble CODcr (mg/L)

12000 A

10000 4

8000

6000

4000

2000

o

T
o2 ehidrh
wilil I Before reacting
AR M [ After reacting
1 1 1 1 1 1
LB-1(5mm) LB-2(10mm)  LB-3(20mm) LB-4(50mm) LB-5(100mm) LB-6(no smash)

Reactor
Fig. 6. Change of density according to before and after the reaction,

‘H |H ‘ﬂ ‘H ‘ |

I Before reacting
[ After reacting

LB-1(5Smm)

LB-2(10mm)

LB-3(20mm) LB-4(50mm) LB-5(100mm) LB-6(no smash)

Reactor
Fig. 7. Change of water soluble CODc: according to before and after the reaction,

CHEHERY Zatslx| | M3 *75 [ 20114 72 |

527



528

PN R
AR - HEEM - 2l

6000

5000 -

4000 [

3000

2000 -

Water soluble TOC (mg/L)

IH IH IH IH I

Il Before reacting
[ After reacting

LB-1(5mm)

LB-2(10mm) LB-3(20mm) LB-4(50mm) LB-5(100mm) LB-6(no smash)

Reactor

Fig. 8. Change of water soluble TOC according to before and after the reaction.

3.5. 28 COD¢ % TOC H3t

Ake) A7lel whet egshe AshEA BHgIolA A
25 A3, SFTE &E5t CODe: % TOC =W
BHsgon, 1 ATE Fig.7 U Fig 8ol Aute acks
of 7o) A& Aol Table 30] LiEPTE. ¥
A E84% CODe 2= 11,169~11,614 mg/L2 Z} HE-3-7]
M 2 djol7l G910} 350417H] Mo FRE o] 5o
= ?J749] 50 mm ©|3}2] LB-1~LB-42] 58 COD¢ =
T= 2,010~2,342 mg/lL2 YEhY Z27]5E=9 v|usiS
u) oF 80%9] sk gaaich. whdol Q140 2 LB-S
9 LB-6+= ©F 5,000 mg/L-& X o] oF 60%2] =7} 4sH
Atk 28F TOC 4 AP A= E8% CODq H|s:
3 2348 molFglon, 9712 Aol 50 mm ojste =
¥ ¥hE7]Ql LB-1~LB-4oj A= ¥hg27] tiH] ¥hg-35o

FHag0] §0-83%S LFERA 4HEo] 50 mm o] 43o] FelH
LB-5 9 LB-6o] AL gafol oF 3% et E98
H7lE 4F0] S5 daso] ¥ g Bt ol7gt
AHEEE YA A717F A2 AL FAAR HEE7IW
H 712l Basl WA ANEE AL F & ok

Lo
2
Rl
rr
(9,1
1<)
=]
3
o
ol
1o
124
%, ol
=
S~
B
=
flo
1
N
A
<)
%2

Elasee! Zoﬂ Ha 2 Ae71E AN 94
717k 7P A2 5 mmoll A ZHzZE 30% B 46%9] g
S Holom, YHo] AZH4E Hago] woMe BFS
Bleh 8% CODa: TOCOA = 9749 2717k 50 mm
ojstel Bhg7|ollA = Wg27] tH] Hago] oF 80%=
LrEpd ‘?ltﬂ 1780l 100 mm % wj4dd
60%2] 7
#H 7] =4
st
ojstz ¢l

& Uetdigleh oleft AaaiE Yrsd
gol A&4E f71E Eollgo] EobA §hE-o
ez Aoz AZAojxon, 7Hsgk 50 mm
& 2= Zo] dag Aoew Agdch
KSEE

oy, M o 1‘>
I >}i

O

_1°“

B AL IR AA AP eI A
o

o saEglow, ol %m Yuek

—_—

Lornage, R., Redon, E., Lagier, T., Hebe, 1. and Carre, J.,
“Study of the biological treatment of size reduced MSW
without mechanical sorting,” Waste Manage., 27, 1755~1764
(2007).

2. van praagh, M., Heerenklage, J., Smidt, E., Modin, H.,,
Stegmann, R. and Persson, K. M., “Potential emissions from
two mechanically-biologically pretreated (MBT) wastes,”
Waste Manage., 29, 859~868(2009).

3. Lomnag, R., Redon, E., Lagier, T., Hebe, 1. and Carre, J.,

“Performance of a low cost MBT prior to landfilling :
Study of the biological treatment of size reduced MSW

| Joumal of KSEE | Vol.33, No.7 | July, 2011



=)

Il "ol=

KB TEY et
20| MBTA|AEIDL 01A1El ST |dokyaltsol DIR|= At

without mechanical sorting,” Waste Manage., 27, 1755~
1764(2007).

Velis, C. A., Longhurst, P. J.,, Drew, G. H., Smith, R. and
Pollard, S. J. T., “biodrying for mechanical-biological treat-
ment of waste : A review of process science and engineer-
ing,” Bioresour. Technol., 100, 2747~2761(2009).

De Arau jo Morais, J., Ducom, G., Achour, F., Rouez, M.
and Bayard, R., “Mass balance to assess the efficiency of a
mechanical-biological treatment,” Waste Manage., 28, 1791~
1800(2008).

Einola, J. M., Karhu, A. E. and Rintala, J. A., “Mechani-
cally-biologically treated municipal solid waste as a support
medium for microbial methane oxidation to mitigate landfill
greenhouse emissions,” Waste Manage., 28, 97~111(2008).

10.

AAE, 9, A, A8, “FAERF HA7|ETF
MBTA| 2”1} AAE 5714 HSHEgof nA]= 9
sty 7] 2818) %], 26(1), 21~28(2009).

YA, A, v, DA, “MBTAIARI9] T7]/4d<t
AsHb-g7) 2EA 7L b gstel niRl= G F=H7]
E23}3]%], 26(2), 105~112(2009).

WG, AL, e AN oldE, oA, “HYE
AAZMBT)AE AAE $igt A7 5] =iz ¢
=3 Ao #Et A7 {7144 A¢5H] A, 16(1),
62~69(2008).

YA, AR, BAE, wiAE, AR, “=ALRH T E
MSW) & AEsldH 7= 5713043} wh-3-ollA Fol
ol BER o I ey et EAsted
3] =83, pp. 176~177(2009).

CHEHERY Zatslx| | M3 *75 [ 20114 72 |

529




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


