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ABSTRACT

We (Hansol EME Co. Ltd.) proceeded anaerobic digestion test for domestic food wastewater
applying to two operating method for increasing of OLR. The methods are as follows. One was
the rapidity operating method which was increasing the OLR continuously and rapidly and the
other was the terraced operating method which was increasing the OLR having adaptation period
for each step. As a result of this tests, the ratio of VFA/Alkalinity of the process was very
unstable under the rapidity operating method then the volume of produced biogas was
dramatically decreased. However the process was shown stable performance under the terraced
operating method maintaining the ratio of VFA/Alkalinity less than 0.4. Also, the process was
performing the biogas recovery of 0.8Nm’/kgVSren/d and the VS removal ratio of 85%. T—RFLP
analysis about the community of bacteria and methanogen is also conducted to check the change
of the microbial community according to the methods of OLR increasing operation. The microbial
community was changed by the methods of OLR increasing operation according to the result of
T—RFLP analysis. Although the anaerobic digestion test was executed by same pilot plant, the
reactivity and the tolerance of microbial community for surrounding environment could be

considerably changed by the operating method for the process.
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[Fig. 11 HADS(Hansol Anaerobic Digestion System) Process.
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[Fig. 2] Internal structure for digester of HADS.
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[Table 11 Methanogen's and Bacterial Primer Sets for T-RFLP Analysis

Meth Bacteri
€ gnogen Sequence (5' — 3)) a(.: ena Sequence (5' — 3))
Primer Primer
112F—FAM GCT CAG TAACAC GTG G 27F—FAM CAG GCC TAA CAC ATG CAA GTC
516R GGT DTT ACC GCG GCK GCT G 1492R GGT TAC CTT TGT TAC GAC TT

=9 ADOSAMY] Biogas 905 7}AEA7]E o] &3]
AAHE Hlo| e 7kA Y B SRS FV|HoR £
atoich HAE 42 24 OLR AI7IHERE ARE A
Fste] DNAS S84 dhegjote} wghy/d<to]
Eo0]z2l 16S rDNA primer(B;27F-FAM/1492R,
M;:112F-FAM/516R)Z PCRS %3] DNAS ZZ3}
o]2 AFAA(Alul, Hhal)® Hd & T-
RFLP e BAE Bl @714 28x Y sd vlA
B 49 wigks 248k

J

3. dq & nE

3. 1 HADS Pilot PlantE 0|&
g71d a3t

[Fig. 4l A ¥i= vie} o] w5 £
Ak 27] °Wl°ﬂ pH7} 7.391141 6.5714] Qiat}
7h bR o) o g SEEQI ofs &4 279
obz] Hw AIAE“OI 0] A o *o%kﬂw
pH 3.7¢] SH5=7F Fy ol whet A2l pH A8}
7h AT ARG 7] AR EE Yol Aol
S o] A Lhe A ofatahet o) wh-g-Sto] HT A
1S P47 o BE) o]F F<4 OLR
Rl C&oﬂ pH7} 7.3~7.8 Ato]2 U3
A7F 9L, AtA OLR 53 =45 toll= o2
O &2 pH 7.6~8.1 $32 02 &M 02 47
€ 2E5E EIE 5 Uk o] 23E Fl
H(3~4)9 AHa f7]&8 vehdazxs £43
o, 270 W& OLR 248 53 vjghdtazo
oo} o] Abglekae] o5t ww A A8 FA4A7]A
W W0 pH 2Hglol= We pHO §718 {9
of w2 gaFelel A&HHem A pH A
(1~8)5 frAlstn] A714d 23 A7t 7t Aew
kg,

Hgt = WskE AW EH OLR 5% H4S 9%

3 SH4o)

ol

o,

3 5o o |y HH:
ooy 2ok

o
-

o]
3@ NL

=

71 EAFH 3], A18Y, A|23, 2010

7.00 70
600 60
5.00 50

PpH, OLR (kgVsfm?/d)
CH, (%)

0 30 60 90 120 150 180 210 240 270 300 330 360 390 420 450 480
EAAMD)

~+OLR —+pH —B-CH,

[Fig. 4] Variation of pH, organic loading rate(OLR)
for digester of HADS.
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[Fig. 5] Variation of biogas production according to
the organic loading rate(OLR) change for
digester of HADS.

HADS Pilot Plant&

ol &

FEE AFste] FF LA A FVFA/FLTHE =

£0] 0.4013t2 FA=HA dFHoR A=
< skt 71t T 7] 24 Aol gt
g Aat Fake] @714 iik 5789 24of SlolA
Alo] Hgtatn 11 S
oF (0, 5kgVS/m‘/d§ orﬂ ZVFA/ZY7E =
0.40l3t2 {FAHE=E HsH 4
kgVS/m®/d7t A OLR #-&o] 7}53te] 71&9]
CSTR EFQJ €] W7 B} 22 HEedd HolE 4
&S & 4= Asiet E3 [Fig. 519 A4 OLR &

B Eerl vehd A g g viole
7h2 GreEbEES. oF 0 8Nm?/kgVSrem/d QS EH¢1
fag _/’: [e)]

E3F QHY3lR O] HF TSE 3.2%, VSE
FALY] H7)A A3t A4S e 24 A

M plug flow= CSTR"HH g di g 31% short

circuitel] thet EAIE sf4stal, CSTR 419 &3
© & plug flowoll Al &84 4= = vt 771
=9 A% Rl A A 919 datel 22 F7)14d &
3t e ¥ 4 U9 ALR dAdEn, g1

FA0E 6d)= T +4E ol&st] F4=2d
715 o83 @7 48 HIAEE AT Aot
450 2.00
400 1.80
150 1.60
T 140
E‘Jjn 1.20 -
=S
éz.w e §
= 0.80
3

0 30 60 90 120 150 180 210 240 270 300 330 360 390 420 450 480
A AN

~~OLR  ~m=VFAfAIK

[Fig. 6] Variation of VFA/Alkalinity ratio according to
the organic loading rate(OLR) change for
digester of HADS.

J- of KORRA, Vol. 18, No.2, 2010



FEE, olFnl, g, GHA, A, el

3.2 T-RFLPE S5t 0|ME Z& Wat BM & 3 4o wet vjas 239 727t 9ebas
et a o] ths] 2§ OLR Al7|'¥ Hg ot} < AT £ AT &4 OLR 5% 24A =
et ol et T-RFLP 24 A3} [Fig. peak?] 749} FEE H Sk HEA e 2 5
71~[Fig. 10]o4 B AAY & 4 2% OLR 5 A= F 7 uAELE AgtEo] 9= I
0 100 200 300 400 600
2400
2000
1600
1200
800
400
o N 1 A i Lk
[Fig. 71 Methanogen community of digester under rapidity operating method on 101 days.
i 100 200 300 4010 600
Ze00
2400
2000
1600
1200
a0o
- | |
[ S l " L L
[Fig. 8] Methanogen community of digester under terraced operating method on 409 days.
0 o0 20 1) 400 B
00
500
400
300
200
100
0 il J i ol A L A A «_,,JII

[Fig. 9] Bacterial community of digester under rapidity operating method on 101 days.
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