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Summary

The purpose of this study was to investigate the treatment characteristics of
swinery waste in which sponge was used as a bulking agent by the
thermophilic oxic process. The process variables considered for this study
were aeration rate and waste food oil and mixing rate. Waste food oil was

mixed to provide the energy for the evaporation of water components
The results obtained by this study are as follows:

1.When aeration rate was 20 ¢/m' - min decomposition of organic matter was
higher than any other aeration rate condition. The temperature increased up
to 58.3C, weight reduction rate was 74% and the range of CO- concentration
were 6~8.4%

2. When mixing rate of waste food oil was 15% decomposition of organic
matter was higher than any other mixing rate of waste food oil condition.
The temperature increased up to 70C , weight reduction rate was 63.2% and

CO: decomposition efficiency of organic matter was 69.2%

3. As compare sponge with wooden chip by bulking agent, sponge was more

efficient than wooden chip

4. When aeration rate was 20¢/m - min and mixing rate of waste food oil
was 15%, the results of experiments for 20days were 15hours for duration
time of over 60C in one cycle. And variations of cumulative residual mass

were almost constant, the range of moisture content were 60 ~65%

5. This result indicated that sponge can use as a bulking agent by

thermophilic oxic process
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3. AKX ALty

FAFA(BEFAE S5, EFEY FA W3l Y44 2%, Icycled]
TA 2 FIH(ZE, 1998).

leycledl A o] FEJVAFCI)S BHe2Ue FHFC,), F2ABFC) 231
e T B2} Cyog I gy 2o

C[ = Ca+ Ce + Cd (2"1)

of W, FEUYVLFCHL EAHZIET RZIALY HA LG 29784
(TOC)E FH3tn FUF st FH 28l AR FCe)= w7 7hA
T COZtEdEE 54 I1R3L 7130 sl Tgon wWas = g
2F(C)E MEF FRVNGIE SHSD S5 FL ol gaiA FH)

Co= A7 23 HA 879 FH71S2(TOC) x 598 ¢ (2-2)

=[A XVi X T] X a x8 (2-3)
A7l A COMAFE(%)
Vi &71%(L/hr)
T : A1Zt(hn)
a @ G EAH1.96g/L)
B COT &A% #aHAIF(0.27)

Co = HiEF T F/H7IER(TOC) x W&+ (2-4)

o

F32U 2o FHFHCHS FFEASLFCIE RE 7F2HERC), WESE
T B§2FC)E AYZ gholth

=C Ce+ Cq (2-5)
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Agol AHER EANNZIZES AT BAFT PYEZE Bugiow A8
= AFzdAA AHsGon, AHG NgE 4THA HA3HTh Table 20 A
dFA ol FUE ANE A4S YU d4e 9%, 718 78°/°]U1 BOD
7b 45500mg/ 4 2 #71B 5T} & Ao SAclNeH, d3e A2FHY ke
3 4,920kcal2 ‘}E}ytr).
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=9 NAMZAM Hgstu, YEEI o) R P Aol wTAsT g
1 1e .57 28YNME, TFEEY §7)H4E MG bulking agentol &
ANA F+-8e Jé_sm ol o] 8 =& bulking agent: FEFSSHo) =
Aol ¥t FEEF %74 ZFE Table 49 YeliU}. 2 uf5AL
@l bulking agent® F3o] B¢ Fsta 308 Fo) MSAQL o by lking
agentlol HFE g9 Foz2H o9 FIF F4Y B9 Yoz T4,
1999).

Table 4°14 & 4 Ql%°] sponge’} 549g/go 2 R H G50 7}3 =9tc)
°|R& sponge’t 71&el FZ Al8® wooden chipoltt B8 Sof ula o2
ZHdo] &ol¥g 3T welr, B AFgxE= bulking agent2 sponge& A}
£t

283 sponges] B¢ Aol o]fHE WEA FAHFA Sz 13 @
X ¥ sponged TA 22k 7AFEA $714L ABH RAog Brle 2o Yy
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nL‘i

M~

n.qo

Z:
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T A9 A8, E sponget 42 st dojux fopmaz w7y
L=}

2H A%HQ Ago) Assintn Yzao

Table 2. The characteristics of swinery waste

Items Concentration(mg/ ¢ )
BOD 45,000 ~ 46,000
CODwn 11,500~ 14,600
TOC 18,800 ~ 20,900
vs® 75~81
T-N 2,900~3,900
T-P 800~900
Moisture content™ 94.7~95.2
Calorie™ 4863 ~5089

VS ; %,

Table 3. The characteristics of waste food oil

“Moisture content ; %, *“"Calorie ; kcal - kg - solid '

Items Concentration(mg/ ¢ )
BOD 2,000,000
Calorie* 9,000
TOC 380,000
"Calorie ; kcal - kg *
Table 4. Water holding capacity of bulking agents
Activated
Sponge Wooden chip ¢ Charcoal
carbon
si
e 10~105 2~5 2~56 18~32
(mm)
Water holding
capacity 5.49 253 0.63 1.84
(g/8)
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2. MR U BEMYY

DAEAX _

Fig. 3ol 494218 detuidct. 20¢ 9] ZejojLdlal §718 Agstdn, g
2 9l 20m FAS YTXAEZEOZL WLZE MY AAYES wLzo
ol FHAANAM 228 25718 Yok we 2 sios TBA olaYW
At U1 BAHEE sgon wez: 2o AN EHE
TEe &4 FH3AAUD. F71% air compressorg o] £aA Wz FHEEE
BUl, F3AE o183t 57132 249 w24 9829 524 coke
& M A3t A A&

o ofx

2) ¥

AlE9 BOD, CODmn, 5 &, T-N, T-P9] 24 & $AQATZHAGY Yo 9
@l o TOCEM LS TOC-5000AE Ao HAgse TOCEMNLS HA4
EFE AR Ad A2 Foll TOC-5000A2 23 THHAE, 1990). CO,
7h2e) 42 HAB(GAS TECK#t, Model No:i2H(1~10%))E AF&3tA 64
ettt 24T F4E2 A8 £ AT AT EHEL HHE I,
105Cel A o 3412 A=A F FFL 28N FHd. 2adn, 239 ©g
Az %9 22 dZAES o) &3 24,
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2. A¥=A

ABE 29€ leycle2 3t 2dUnlt} 1kg¥ =<3}, bulking agent= #4-&
T ¥ 60%2 SF7) fsted 150 (= £H9 o 80%)S AN 1m mw
4E 19 132 oF 1083 wukA o

dYE Al 7hA 2do2 YA A WAE 57122 0, 15 20, 30 £/m - min
2 gAY o cyclerttt £U® Az Fe EA W ElkgH HAALS
100g© 2 BOD #3}7} 12.3kg/m' - day2 $Ug ZA3IolAN £7F W3l ma
¥ S HEHY

T AT HYEH EFFL WIANAY A WA 2P0 ¥ A 57
FE& 20¢/m - minZ A u) cyclerttt A} M E lkgH ¥4 2YsE
HA &R EFFS 50g, 100g, 150g, 200g2 WA AN HA L4 Tado] A
gl mlAE 4L HEHD

PhAlte 2, A A T oAl 2o o8 AFYAYVZRE E7ET} 200/
m - min, HYEF EF=Fo] 150gd ol bulking agentZAM sponge®t wooden
chip®] 2&& nugr}
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Iv. d3 2 3%
1. B\ ¢sto] 4= gy

Fig. 45 W&z Ue Ao g 2x¥sjoltt 25 wE mg=e Rawo
A2, T4, 14 HMAYBE REUY 1L .54 A8 Hel Ao Hx
BAM 4719 ngBo]l BE 28e sxu, gAYy = A& FHAM
B AP} FAHE eI &Moo 50~75C2 S35 o g oA
0l FHZOR AYIEN f718L RHAIYT STl =, 1999).

webA Fig. 49 €% W38 AHRY 5712 00/m - minol ME 250~330T
o CEMAR LEFSL T £ AU 154/m - mindME HA L% 26
0CAA H1 2% 546T7A ¥&8c adm 200/m - mind @ A 2,
S5CoAM Hu 583CHE E71%0] 304/m - mino| A= 209~580CH =M, &
1% 0¢/m - mind W& AP the ZASAME S 50Co| A4S 2 R},
EE UEE BW, 57%0] 200/m - ming ASL Huew 583T % 1, cycle
U 71 £ 258 Yeiyg

Fig. 5= cyclerttt A& 1kg# HA 8% 1002 UL w Azto] we EIE=
el A AFF Wolth Mgz AFIHE P =i 2Rzmyy
g o 2 QA% {7189 T gFolth EFEo AL EUHUAM A 7ho] =
Zheell wat whgz <t AR FE FrbskA "o AR B2 Hxo
wet F %o AL T zo)rt ot

Fig. 59 Z} gAML g3 2o

Y=0.0186X + 0.0967(R’=0.9913):%7]% 0¢/m - minQ 7S
Y=0.0047X + 0.4380(R°=0.9991): %713 15¢/m - min<l 72 <
Y=0.0034X + 0.3667(R’=0.9997):%7)2 20 ¢ /m' - minQl 722
Y=0.0040X + 0.4160(R*<1.0000): %71 30 ¢ /m - minQ! # <

471 Ye 9ExU Agst HAL§9 w3 J}FFg oz X 43 713+
(hr)el o}
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HAAMY 712717 Aoe Qe AFRL Ay AZ 9v @ Fig. 5& »
B Bl 255 AANHY serE e o T Atk 23U F7)go)
30¢/m - mindd A9E 2813 $71%0] 200 /m - mino 35 Bk 7127171 9
Aok ol RS BFRF Bast Bed S0 o s TE Tl o ggo) o}
3& AlAbgio

AR Fdel EE Ao AL £ oo 33kgolAdch 144A17F %
TUE EHEY A DRFE 5% 00/m - mind m 2.83kg, E7]&o] 15
¢/m -mind ® 1.09%g, £7)3Fo] 200 /m ‘minY o 086kg 181 57)ggo)
30¢/m - mind wWE 097kgolUth Wy % Mg Az Fo FAE EgEY
FA ZAE8L E7)Zo) 0 15,20, 30¢/m - minY o z}z} 14.2, 67, 74, 70.6%
°|A. Fig. 6ol FAZ2L9 gz Yeyo

HEEW EFEBY ¥4 IF Fo] g 2 prgo ¥d€E A8 F §7)
of ool olg FA AR} 1L .57 238 HFHA SAEE fHe
A oA FA Fxol7] WEo §712-o) Y xS #etsltzl % A

tjo

P

o

=

=
[¢]

=)

oXx

et #7182 F WSR2 Rz} shsek BB g gLy P
Hol SS 7tHs) 2 g ojislets waate = 718 Ralge 3
7VE 9|32 g (Bach, 1987; Hujita, 1984), %718 2 YT 2 A3 g2} 3} 7]
HAsted olitstgiael WA F2 259 on Fig 79 Jero

olustes W Fe lcycle tated stx HABL ol L] A7 Aoz
S F71%0) 150/m - mind @ 4~757%, 20 0/m - minol = 6~84%,
30¢/m - min? A$E 4~769%Ach. @b Er1%o] 200 /m - min o 7}
olustgae] Wy o) 7bg Wkooz §718 R FEE Y Foan oo
2=y

T71FE WHAAN APE A, Lxuse ZAZAE 181 ojigus
TGS EH 2 AF /1%l 200/m - mind Wt K712 AMAS 2 HAS
< ¢ T A}

5 Au)

{¥

N

}..‘-:_.Tl
AT

u do e
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2. HAMER 280 = Y

T71% Wao] We RHYEE HEWN £712L 200/m - mino 2 dAs4
o HEIAo2AM HALR EFRS WHAHL G o Yol e A

A54e HESHNYG HAe s ggae 77} 50g, 100g, 150g, 200go.2 do
o, o] 2 RUNI, 2, 3, 402 ey}
1) ex Wy

Fig. 8& 2 d¥Ze1M9 lcycleFetel &xwslolty. RUNIL 26~497C,
RUNZ 27~47C, RUN3 23~70C, RUN4 34~55C2] W92 A, Hagse =3F
°f #2T% =/t A%ste AYL Holn Unh 2 5(1998)0) ostd &g
60Tl #FAIstE Hol Fasthm Yed), 4¥EANA BH RUN3TH| 60T
°ldE o 1341 R At AUk A& EFFo] 7Y BE RUN4S R
#Hore WAL fel EFoz FEetel HAE FZo wEAM =7 = Qs
71 ®Zol RUN3o| Hls) 271 @ Zole} wogd),

2) % W3
Fig. 9€ cycle vttt 1kgo] A9 2 2o g AL 37 FdAE
W oS E el ¥ BF F2 et cyclenttt Azt Hyss= 4
371 wj ol Azbel H ool A W Euich BE go] AL ZsbEAo
Fig. 99 7z} AL 23 2o}
Y=0.0115X + 0.4333(R?=<0.9726) : RUN1 (#4489 & 50g)
Y=0.0070X + 0.5667(R°=0.9412) : RUN2 (# 4 &9 & 100g)
Y=0.0051X + 0.5200(R*=0.9889) : RUN3 (¥4 & %2 2 150g)
Y=0.0072X + 0.7033(R*=0.9581) : RUN4 (¥4 &2 2 200g)
A7I Y Al HAER FHBFS(g)oln X= 23 7)7Hhr)ol o Fig.
9 71&719] A717F HA LR EFFH vy S E Fpr] QB
of IF Fel ol F71EF Bl YL} $Ro) 2w HTo] o Aafola A

Zt¥th RUN3 & #HA8f EdFol 150gY g7t 71717t 713 Zgton w4
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8 ERFo] 50g22 7 H e RUNIO| 71877 7b8 2 oz Hotx ¥
HE8fr ERF 150gY W FYY ANEe BAE A= man) Ao wo
g

Fig. 10& 431 713F 14402 B<toll HA8 8 2330 g 24 Hagoln
RUNIE 356%, RUN2 50.9%, RUN3 63.2%, 183 RUN4: 506% A, A
#xgol 2 vl4Ee AY 7129 AEHRY Egns @ = flA e, wrg
A JAAH 7eg &2 F3ky] WRo) plYEo o7 §7)2 =7t o] %
AAA oW FR T WRY 50T €5 27} Hx Yooz A
gl A %718 AA 28 YriE Foedm Azeo

3) olitsterA Wikl wgl

Fig. 112 lcycleg ol 243 o] dstets ¥x=o ¥slolth. RUNI 15~58%,
RUN2 40~6.2%, RUN3 7.0~102%, 2232 RUN4E 55~73% FEe W=
HEH I glon], 2RV 5842 o AdsteA ¥EE EA Jelgo

QL5 E HES7 eto, wbe Ll FUE A8 HA8R 2Hvea
F(TOC), &+ F9 TOC, 28x WgZZRE o|islgsal AR =
dPon, g5 Le g g

Ci= Ca* Ce + Cy (4-1)

A7]A, Ct : lcycle B¢ g Xo] E9 Febrzm
Ca ! lcycle &<F vt =%
Ce : lcycle &< o] itglgra g 7“1%‘% ga
Cd : Icyde &< A3 wiE24Fo B2

g2 AR5 Fig. 129 Jelidoh. RUNIS 25 ekaak (39g)e] of
55.8%7F 7k~ 8tE 1, RUN2E F5Ueb22(58g)9 53.7%, RUN3S X EQgba
F(T7g)9] °469.2%, RUNAE FFUV22(96g)9) 36.4%7} olAtslgrz Hay
Ao AP A3 AN L HE 150 €3¢ RUN3o) §7189 Bajagol 713
stoof, RUN39 7§ C/NH|7} 2602 %7) @hadu|7} A chA 1994)
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3. Sponge2} Wooden chip?| X2|8& H|3

Bulking agent2A] #2 F%% wooden chipg Al£331 Qb mL . 374
Aol QYL FRYF L 574 2E a91 @49 AT AL o)
a2y, 2k §(1996)2 &L EANA bulking agent®] AT BAYS A Bi=
AgEY BAES A8 st Ao o 2A FeLdgz Y. a8n
wooden chip& AHE3tE A 717 SHA 28 A2 A ALsHow »
st & "ok A, Ha 3 59 FYE oA E AHo|u)

Bt o bulking agentZA] Aol AlEE AHA L= vt Tl £7]A
g Aoz IS Y83 A& wooden chipith & F2ug
B A},

Fig. 13& sponge(RUN A)9} wooden chip(RUN B)& ztZ} bulking agent2 A
AHEE B9 Al g 2xwistolt H4¥L 5712L 200 -m - min L, H
A &/F& 150g Edstd Hyrt

1E 3714 23AHANN F718 S 9F HY 2% WYL= 55~70T0)
1 5, 1999), 60Told frAstE 2ol F88tn Q£ 5, 1998). Fig.
13 29 RUN A 3¢, 3 A4 Ale]2S Agstns 25 55T 443
Aem, 60Tl FAANDE 5~15A1F AE A RoZ nFo] RUN A=
F718 27 & o]Fo] 2 Roz wddY. 281, RUN AdlA 257} 4%
steq M 30TColstz "ol wi7bz] A At FF 29 AEZ BeF7E 2
o /cycled ot

add RUN BE 2244 H97t HAH19CAAN H3: 46C7A Qb Azt
ool AlgFd stdA o 40CT7HA 227 A$sEd RUN AE oF 25412
= wol RUN BE & 37X A=4oh 283, RUN BE 257 453
o ststed oF 259 BE 28T o, wgAe R Eo] 45T R 2o
Aew, 50Tl &L 7|t & & glduh o) ¥¥AFZRE bulking agent
24 wooden chip& AHE¥ 797} sponged AHEE AR} G AIzto] S
HE ¢ 7 Mo, F2e UM spongeE A4 FAeE e 94

gtofl Al ®E-go] AR wooden chipl A$E HELo] & JAA g

e

7

KR
E

of

B o
£

olr
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St o] A& wooden chip®l 2% AL oZ A 577 @3] o] FoyA
Al @ 9k7] wWEolet Aztdtt. RUN A9 A9+ ol 4¥% Aazry §7)
F 20¢/m -mingd W HHzHoz WY WA %(1995)9% F S(199%)
o 2% wooden chipg ©] &% AYPdME 7150l FZ 100~200¢/m - min
29 Be 5713 273%g. 28122, bulking agent2A] spongeE AM£3HH
408 dHolM AP Rolgt Azdh

TemperaturetC)

—-8-RANB
10

0 S0 100 180 200 250
Tirrety)

Fig. 13. Variation of temperature with reaction time
(RUN A: sponge, RUN B: wooden chip)

_35_



4. F71 ¢ A4

T BgxUe 2xWss JeEld Aot lcycle HE AYstnE EF 50Co)
A F FA ARE BE o 1542 o4 Stz AU

Fig. 155 ®gZu £ ®golth 487z S A9 HALF $HE
AZFH} cycleol B¢ duitt wrgz o] Y ¥ JHFLL Jegd Aot}
Bh3-o] Al ZRHE leycledE AYstne wHEEU vH RFFe adzrt gl
g Aoz W3t Zo] A2 RS & F UM o)A ALEHA Ng FdE
F7189 27t 23] AP QAo spongeel bulking agent2 M e XA S
T A3tEA Fivtn dadd,

Fig. 149} Fig. 15914 B9H wrgZ7)olEe 2571 129972 A58A 23
on oldo] T BFIYE BE AOZ Bolr {72 Eist I o] R0z X
FATE & F AR 28 Y 2cycle O FREE SEI} 50T Asstn
T 0C7HA =2stdAy 1299E FX3 Aoz #dsAy 1L n P
ojatd fF7lEo] s EalH At BHACH(BI, 1994 : £ 1998).

Fig. 162 AlZtell @& 9z 5§ Wslolth F582 AgEY F9
cycleo] A28 @ €] bulking agentle] &4+8&8 ZAHF AHolth 209 E<tH9
A871 WY bulking agent?] #F+&L 60~-65%EHEAN HPx7) T+
s Bolg o & xolE Holx] @I Jo o)A WS F o FR FHo)
o] FofA A %FE E£FY 1. T AZYAA FE FHLS FUAHS B
F3A s mAEA oA {FI1EY Ats AL F2 Fe FTE Fof I
A Ao o] i (F T, 199). Wt A¥ A3 g8 Wt Ql
N7l Aol 2257 &3 ghgo] F AYPHJSTE ¢ F AU
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V.4 &

A& 27 23] 5L TAYTF o §71EL olasivae Bz 2
Mk, f71E 2ol A8 LA Do st FRe 2w

2 30 adM 234 NYg e QS gENFPo] 7
FoiAol 3, n2geelM e YA Ho) FasT wAdwe
RS R FU1FA A HeHe2, V)% s B

87F o

M, 2 dTe 2237 258 E ol ¥4 B%e E4) HrEe
2EHoE A2ty AY HAY ¥AZAL HEYY £ 7Y Yutyoz o
#HoIA = wooden chipd Y By sl F5ATR ErI4o] Hojy
sponge€ AbB3tglon 4 2% gy e FEL AP

1. 871%% 0, 15, 20, 30¢/m - mine 2 WaA1Z) A3} 73 204 /m - mind
% &b H3 583T7HA dgsta, FAZAE] 74%0)w, o) Abstera
+

27}
§ 5% M7t 6~84%2 %7129 Rait 2 sk

%A
2. 71%& 204/m - minZ 33 HAEH EFFL 50~200g0 2 WIHAHL
WoANEF EFFol 15%Y Wt A F218 AA 5ol FUT. o) wf,
L 70TAHA deRen FARLE HE 632%013, FYY FleA9 o

Wste A AEELS 692% A

3. ¥714% 20¢/m' - minel 2 HA&H EFFo] 150gY o, bulking agentZ A
sponge$} wooden chipg vl A¥3 A3} sponge: lcycle Foto] vFL A7}
o] 290l 60Teld 2=7F 258X wooden chipdl Z$E 50T o] 4ol
TE Ao 7T FE AUoH FLAHANY wgo] dojton oz 9l

B NSADE FAHOR e AT

4. B7IHE7F 200 /m - mino] 1, HA&F EFFe] 150g9) RUN3S 3713 A
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o} 15Ah8 60Tl 4 frARon, 3
£ 60~65% 9 E HsA FHstAnh

5 B A48dAM AL ¥ spongeZ bulking agent® AL E 4 glodd AlE gt}
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