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A Study on Characteristics of Aerobic Liquid-Composting
using a Micro Air Diffusion and a Mixer System

Bon-Woo Gu', Dae-Min Oh' and Young Shin Lee

1Department of Environmental Engineering Hanseo University

0]
[e]

F[F ox |

PR AR FEZANIA WAk 2uedo) H4E A4 sl] nlAYIEMA)S T Mixen S B3
zoR ofulal Aelx] EAS HASIA gtk AY2s] pHE 7602 ofu|o] A4 pH WelRT 23 A
Ao Uehgon], pHAGS VFAsSH Qzhdel 9l Ao2 uehgth 5714 2dom ouxeE Sust
7 BODSE CODAAZE lolA] @714 Aol ul3) AnAoz tepton], BODY 49 5742004
A+M1xt 70.9%, MAAE 67.8%= UEYton], CODE= M.A+Mix7} 39%, MAZF 19%9] AA&Eo] vehych
NHyNO| 79 BE 20K AZH Aol whel g2 Woldi 4ee Bgon], ot Ao Sxv pHASC o
2 o2 PEth NOWNIAL BE 240 F7hAl2 et B8 to] NOwNo| Zsle] 2algo] o}y
£ Zlow goEc Eoh B oo magE BAAR @714 2de) wsl 5714 29l MAMixelA bl
thegol e Ao2 ekt

7]
3

o
=

Z 32 W o

Abstract The purpose of this study is to analyze the behavior of swine slurry wastewater from bogen, in the
treatment of Aerobic Liquid-Composting treatment by Aerobic Liquid-Composting using a mixer and Micro Air
Diffusion pH level was at the beginning and its rise was seemingly related to VFA. It appears that removal of
BOD and COD are more effective by Aerobic than by Anaerobic. In terms of removal efficiency, it shows
70.9% of BOD and 39% of COD in M.A+Mix and 67.8% of BOD and 19% of COD in M.A. NHi-N
decreases in all conditions, which is caused by both the characteristic of nitrogen and the rise of pH. NOs-N
increases in all conditions. It is judged that the accumulation of NO;-N affects the reduction of the ratio of
denitrification. In the result of the analysis of Manure in swine slurry of liquified fertilizer ingredients, content
of Manure in swine slurry of liquified fertilizer ingredients in aerobic conditions (M.A+Mix) is higher than
anaerobic conditions.
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Composition Parameter
Reactor size Hl.4m x @1.0m
Mixer system 50 RPM

Micro air diffuser 3~10um (4~5 L/min)
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Items Shurry
Mean Range
Temperature, C 14.8 12.8~18.7
pH 7.66 6.85~7.99
VFA, mg/L 6,235 3,610~8,520
BOD, mg/L 18,951 15,546~20,691
CODmn, mg/L 5,340 4,546~8,213
NH;-N, mg/L 1,939.3 1,849~2,865
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BOD(mg/l) VFA (mg/1)
Section Oth day 176days Removal Oth day 176days Removal
(mg/l) (mg/l) rate(%) (mg/l) (mg/l) rate(%)
Acrobic M.A+Mix 18,951 5,500 70.9 6,235 2,846 543
M.A 18,951 6,100 67.8 6,235 3,368 459
Anaerobic 18,951 10,940 42.2 6,235 5,246 15.8
T pH7} S7Pks FAIE Hole Ao wddrh &7 BODEEE7P 7:. 5}% 75'5(; & Eoll =, ol vl

RN, pi7} bkl Treh 7122] VEAG)9l)
Acide] o] oA 3 glou] YAE AEiehE uE A
Bo}2] Ago] ofsto] AsfsH Hek o] Qlaf 5714
2791 pH7L 4581t 0= Ber.

3.1.2 XZEt7|Ztof| T2 BOD, VFAHS}

F7189] AFE2EH 1Y 4= AF7IEe] w2 BODs
o] & Wsls uUeEya ok BODsE A¥zx7)
18,951mg/Le] 27| H%E YRy gt

oF 671 E7ke] A7zt 2 ERwo] LEEgd
i3t G718 A as nu-244 27] 90d 7HA] &
714 279 M.A+Mix: 7,410mg/L, M.AX 9,360mg/L
2 yepgon, 9714 27olAE 12,750mg/Le] =25
Hol, MA+Mix7} 7H W2 =215 YER

1760l AHa& HEA4ZY, 374 2AdA=
M.A+Mix9] 7-270.9%, MAJALE 67.8%F eSO
o, F7]14 ZANML 422%2] AAELES Ho] §7]2
AA EE&ANA MA+Mix7} 7P &3+& 0] Aoz et
wict

£ 2714 BODs9| wWis}Eo| thekalA vl
et ole f71E Halzbyo] Byt Uehe A
o= et T3, 3714 2olA Azl whEt

-o— Aerobic(M.A+Mix) - Aerobic{M.A) o Anaerobic

20000

15000

BODs(mg/L)

oy

1 30 60 90 120 150 176
period (day)

[33 4] 73}k g BODs W3}

10000

5000

23004 F71
s ITOVJI o) gEo] o] gsl] gol

Ak «1 o] wed 71l 23t
ww, o= H J2uFskel VFAQL BODALO] o]

39| BODQP VFA9] 1117% &S YEhhA
o] @714 2ol visf & Hlﬂﬁtge—
Hyon, 374 274 F MAMix7} 7P =2 AR
&5 UeEhleh

3.1.3 X{Z7|Ztoll = CODHHst

13 5% CODQ| AA7|7k| e rwslE Jehygl
o, BODs9| =3} vlsgt A3kE yehla ok

RE 24 27] oF 13097HA] WHI}Eo] =LA v}
woun, 1404 o] HE WilEo] Fasty] A&tk

olggt WItEL thE HuAR[8]AE UERbAL §lo
o, o] 4ks} E¢hd 2 vhE 2o ott fFow 4
29| Wol FaE vzl Aer wekHEch

=2 gt CODQ| FmrsloA 27| 90YU7}A]
3714 zAAE MA+Mix7} 3,800mg/L, M.A7}
4800mg/LE  RAMEIQloH, A RAGA=
4,400mg/L2 et AR 02 MA+Mix7} WS &

-o— Aerobic{M.A+Mix) -o- Aerobic{M.A) -o-Anaerobic

12000

10000

8000

COD(mglL)

6000

4000

2000

1 30 60 %0 120 150 176
period (day)

[ 5] AFAfztol w2 CcoD W3t

1357



gtakely| setelie A A1 A4, 2010

-o— Aerobic(M.A) o Aerobic(M.A+Mix) -o- Anaerobic

5000

4000

w
=]
<]
=]

NHa-N(mg/L)
)
g

1 30 60 90 120 150 176
period (day)

[22 6] AFA7rol wE NHyN W3}

EE B3tk 1769 o|F AARS E44%, 37148 =
AollA ZHzE MA+Mix7} 39%, MAZF 19%2] AlA a8
& H{lon, @74 =AM E 2%E UEbdTh A
oz @714 2ol sl &7 £ MA+MixolA
=2 AARESS 23tk

3.1.4 XME7|Zt [HE NHs—N, NOs—N S35}

9 62 NH;-N9| F=#1315 YeRfaL Qlt}. NH-N2|
27)EEl 1939 3mg/LE UERtom, 27] 9027k 57
A Z7AGAE MA+MIx®] < 1348.5mg/L, MAOA=
1451 7Tmg/L2 LpeRdth @74 279 A 2429 2me/L
2 e} 3714 2420 MA+Mix7} 7 B %‘—EE H
ek ok 671 &, T ZAAE MA+MIxQ] 7
608.64mg/L, M.AOJ A= 683.52mg/LE Lpehton, zﬂ7w
2719 AL 1064.48mg/l = UrERg)

AL BOE BE AL oF 30U7kK] Z7hE
AIE Holohrt 2 o|$7e Haf Fadhes A3 B3
o, ol A0 AL VAT wS ok ARSE F
71E 2ol S NH:PE|= Agke] =, EH|3 11
oflA pH7} oW NH; 712 FEj= AeEo] 7] S&
2 Fito] H7] wiEl Ao g et

% 72 NOy-NY FZgists uvshfar glow,
NOs;-N9| 27| k= 22.4mg/LE YEGoH, 27] 90¢d
MR 714 ZANAE MA+Mix9] A-$ 59.7mg/L,
M.AoA= 48.8mg/LE Uelttow, F7]4d =19 4+
26.48mg/l & ZAFE|ITh

1764 o]&, Z7|4 ZAoAE MA+Mix2]
65.4mg/L, M.ASAE 52.5mg/L2 YERGoH, 7|4
ZA9 AL 223mg/L 2 YERGTH

ARt o g 714 234 AR7IIHESE NOs-N&
E7h S7EEAIE WEAL Qo 19 8o yERd At

& Ao} Hlus] B, Mutd o g AAgha-go] U4

- Aerobic(M.A+Mix) -o- Aerobic{M.A) - Anaerobic

o
=]

@ N @ ©
S © © o

St

o e—a

NO:-N(mgiL)
3 8 &8 8

o

o

1 30 60 %0 120 150 176
period (day)

[22 7] HZHAIZk] T NOxN wis}

2ol NO-N7} 24 o]
o] ol 7102 gheblch ol olAl/ILE £
Autr oz §RAATL F
0 M) NO-2 Aol
. AdgBo] N BlElo] F7IFoR WA
3 Aos Amst,

7HA 2714 29045 MAMIxE 0.61%, MA A&
0.60%2 UEtton, 7144 2oAE 0.61%=2 2AL
ek 1769 o]Follis 714 270l = MA+Mix
9] % 0.57%, M.AOAE 0.56%2 YEtor, d7]4
2= 0.51%2 ZAFE QT

= 20 AR T whe) AaFRRro] &%
o= AeR UrEP*E} E3F 809 0]F =R Hu]o] u|
7]5—01 0. 61%[12]0]—§]o]——‘:— ﬂgi L]-EP;,\P

-]xﬂg 0]~_ ﬁ (e} xl/\ /\A]o] ;5']_8_ 80
l 2AMAMix)9] w7} Fapolet
ol 0] o] ALgA] WcdMo] Tt o

3.2.2 QUIEIR S| Wl
T o mlEARoRA ol Tt S et
W glow,

Aao] Ao wag A7E Yehy
ARCOUR R
U, EReole) ueA 3

Jo oY 30

9#
rir
3
o
b
o
lﬂ r
18

1358



mA|7) et wRkE o] 8%t 2714 AR5 i A

-+ Aerobic(M.A+Mix) -o- Aerobic{M.A) o~ Anaerobic
08

07

;5 e FE

04

N(%)

1 30 60 90 120 150 176

period (day)

(32 8] At o N8 W3}

£ 7|29 1.05%[12]2}9] Xjo]= mjmjek Ao R L]_E}u.
o 27 907 e 2ol 10S%E ehde.
1769 o|% 57|14 ZZfAE MAMixe} MAdJA =
1.04%% UrEpg o,
= ATt

27] e 176 F o8 Wt e 239
Al 1~2%2] EAS UEhiglen, dibso s
et YAE EEwseS Bk olike] AL JHY
23RO 1118 B4 mj&o) HAAT| QAkslEfo] A
ks Aol Jlglen, AvAor FrHshe-S &
AR Yeptkom, duje] BAS EQF HRE HAR
She B9 HIREAY 7HAs SR AoR ddEnh

714 Z2HoAE 1.03%E A

AT A ERES o] g3lo] oF 674Y 7] BA
UJA|ESE WukS olgote] ERLE ofulake 79l
S W o HRA RS 7% B714 st v

wEAse] Theat e AES 98 4 qldlth

2. §71&E R EZA BODEA ZAy}, 5714 ZAA
71E AA magol 2A Yeiyth 5714 174011*1h
M.A+Mix2] % 70.9%, M.AE 67.8%%2 A}

HA71/d 240X = 422%E UERSLTE BOD2} VFA-‘ZPt
HFHBAE YeEpf ik

- Aerobic(M.A+Mix) -o-Aerobic(M.A) o Anaerobic

period (day)

[38 9] ZapAlztel w2 P.OsEH-& st

3. CODEA AT} BODS} 1|25
o, 2714 174011*1h
19%9] A 58S
8% YeERRSITH

SEME} Uetto
217 M.A+Mix7} 39%, M.A7}
& 2ol @714 23 sl & AA

4. NH:-N9| F=5 HwsIS o, 3714 2doA=
M.A+Mix 2] 75 608.64mg/L, M.AS| A= 683.52mg/L=
Uehton, 8714 2749 4% 1064.48mg/L 2 LERLE,
M.A+Mix7} NHs-N AAZ L&A= aupzlel o=z
ERtth NO»-NeZHoA= 7144 24 715
A& Helom, oo ¥-3-Zuo] NO»-N7F 2] utet
gaago] Wobd AR yErh
5. AaFFES 27] 8097 BE 2HA =i
Ao g dw & 7S 0.61%S *Pﬁﬁl—‘_ Ao
2 Uehton), 80 o]F astr] AlAkste] 176 e A
L 37|14 AN MA+MIxS] <% 0.57%, M.ASYA]
= 0.56%2 UERGon, #7144 ZAALE 0.51%2 %
At et

6. O1AKFS 80 27] 90UZFR] BE ZAA 1.05%
2 UeRgon, 1769 o] 37|14 Z2AA= M.A+Mix
oF MAA= 1.04%2 YEelgom, @74 27ddAl=
1L.03%E ZRAME|QTh Autdor =Hiolu] H|gEAHE
SH-& 7122 1.059k9] zfol= ulu|gt o & LERgTY.

o2
o

=]

[1] Kennedy, K. J.,
R. L.,
Blanket Sequencing Batch Reactor” Res.
Pollut. Contr. Fed, 63(1), 75-83, 1991.

Sanchez, W. A., Hamoda, M. F.,
“Performance of Anaerobic Sludge
J. Water

Droste,

1359



gtakely| setelie A A1 A4, 2010

[2] Barrington, S.F., S.Kaoser, M. Shin, and J.B.Gelinas
“Precipitating swine manure phosphrous using fine
limetone dust” Canadian Society for Engineering in
Agriculture, Food, and Biological Systems, 46(6.1-
6.6), 609, 2004.

Park, S. K., Choi, J. G.,, Chung, Y. Jin, “ A
Practical Study on the Solid-Liquid Separation of the

(3]

Swine Wastewater from Slurry Feedlot”, Journal of
The 8(2),
60-70, 2000.

Cha, G. C., Hwang, M. G., Jeong , T. Y., Chung,
H. K, Lee M. G., Tae, M. Ho.,, Kim, D. J,
“Characteristics of MF/RO Membrane Permeability in
the Separation and Accumulation of Liquid Livestock
Fertilizer”
Quality, 18(5), 509-518, 2002.

Sohn, B. K., Kang S. G., Cho., E. J, Kim , S. D,

Korea Society of Waste Management,

(4]

Journal of Korean Society on Water

(3]

Lee C. J., Kim, J. H., “Estimation of Ammonia
Stripping Condition for Adequate Aerobic
Liquid-Composting of Swine Manure” Journal of

Korean Society of Soil Science and Fertilizer, 39(2),
73-79, 2006.

[6] Oh, 1. H., "Improvement of the purification efficiency

of 3-step septic tank" Journal of Konkuk university,

8, 51-59, 1997.

"R, A AT AT, 871, 2001

APHA(1998) Standard Methods for Exa mination of

Water and Wastewater, 20thed, APPA, Washington.

Available
http://www.koreapork.or.kr/index.html” Accessed February
11, 2004.

[10] Lee, Y. D., Shin, W. Suk., Kim, S. H., kim, C. Y.,
“The of of
Wastewater on the Liquefied Fertilizer Tank” Journal

[7]
(8

[t

«

Korea Swine  Association. from

(9]

Characteristic Treatment Swine
of Korea Technological Society of Water and Waste
Water Treatment, 12(1), 31-38, 2004.

[11] Jung, K. Y., Cho, N. J., Jeong, Yee. Geun.,
Comparison of Liquid Composting Efficiency using
Liquid Pig Manure In Different Condition” Korean
Journal of Environmental Agriculture, 17(4), 301-305,
1998.

[12] National Institute of Animal Science. Available from
“http://www.nlri.go.kr/” Accessed January, 2002.

[13] Yoo, K. Y. “Comparing Night Soil Treatment
Processes in  Aspects of Cost and Energy
Consumption” Journal of The Korea Organic

Resouurce Recycling Association, 16(3), 38-45, 2008.

T &2 2Bon-Woo Gu) BB
e 20089 29 : ShAEtw FAE

stk (F3pAh
e 20084 3¥Y ~ FA : kAt
i e R INEI

FetrmEAl e, shwa=A] ]

2 [ T(Dae-Min Oh) [X3|9]

® 20034 24 : FAhEw AT
a3 (F 3D

® 20099 8% : ShAEtw EAY
ai3} (Fatepa)

[E=ld

* 19861 8¢ : AEigtu 2]
s A (RAEAh

* 1994 8¢ : AZAIHT R &
et (FeHAh

* 19934 3 ~ &dAf : At
. FAFE g

<o
iz ale), s uee

1360




<<
  /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
  /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 <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


