TECHNICAL NOTE

¥ Z2 N
TEBRELEOBFRICBWTEE LRI TN S
WEWBHIE, KRRFICBES oz KENLH
BRICERBLTW:, EEPSBTHREEDE EEZRT
FNnoid, HEEOEEIETO0H 5, DWIFERT
TORRRMEAIE & 2 1T AEW I REF RO EE
PRBAEICERLENTWLRETH 7288, &
AEETE DB VR EE Y % 20 & DB R R
L, oAy LK E OBMIREBED S Z LA
TR R4 7 & 4 7 O E R R sk L
EEOBRICLY), —RICERLLEE D S, Bl
FETIEZ DI SR O REFIC R, KrBEEY,
REERE Vo, TNE TIIEE - HdT TR
ENTWEREREY 2SR e LR nE
(X5 v ZANF—EI) DBADEATSHS,
LaLAaDS, ZOBNRESEREOER &1
MR L CHERIRETICB 55 O 5 MEEE %
NS 2B R B & 2 OERERIIRZ TR
BAZ: 55 <, BIRIZBWT b ngr0EE:, FHHE
2B L TR ER KRG T 5 A% v, §H% &
L BRE - HEL TOL ADER, MAEYOE-S
RS RARRICE &Y (=SxbEb) 29012,
CINLOMAEFINET AL EPRARTH S,
ARETIE, BB LA MEE OB & S
RHERRT A L L DI, BEMEAHE O T
black box BV %2 LT X 72, BRMMAEMERD
FERTIZ DWW, BIZFEHREFE L 2@ slicown
THENT 5,
1. HSMENIEAK & PANBIC 2 X7 L
PRI BT 2B ORER, Bk B

R R E KW

% | 1F BssEmEsEn
AALBEAR

TR

%2 GHEE

T2+

WS U THETHDE Y X 7 AR EE % S Ryh
M SEEZ LR BBEPOREWNIIRIFTE
NTHBED, FOHFREKRNTHLERIDLHIC
BV, 72, B IZ20004EE 2B 5 e R OB
HE OB AERE L, (a) BICEEKEDL LT (b) K
BOBEIIRLZY, AFATERTIIREA
133005 B, UASB IZLAD58 % (775(F) Tk
TTHY, KETHZERGTRA (AF) 511 % (1
%), BIRIR, WIERFR 2 EOBETESZ

(a) Wastewater

B Brewery
Distilleries
Food & Fruit
O Sugar
. Others (Related Food
& Pulp
B Chemical
Sewage
B Others (Non Food)
total: 1 330 plants

B UASB
AF
BIC
(O EGSB
Hybrid
AFB
B AC
Low Rat

1 BESMEALIRER R 0 B AR
(a) BEAMEB LT (b) V725K
Fig.1 Applications of full-scale anaerobic reactor built
the world; (a) type of wastewater, and (b) reac
configurations

64 ZiiE AN AR s Vol. 46 No. 2 (2003,



& 1 GEELERATO5HE

Tablel Classification of anaerobic wastewater/waste treatment systems

Wastewater and Waste Reactor Configurations Principles SP Tradename
Organic Wastewater —
Easy-degradable Anaerobic Pond Biomass Separation
‘Wastewater Anaerobic Contact Process (AC) (Lamella Separators and Flotation)
(ex; Brewery, Food Industrial Wastewater) Anaerobic Sequencing Batch Reactor (ASBR)
Suspended Solids Low .
Inhibitory and/or Toxicity None Anaerobic Fixed-bed (AF) Biofilms PANBIC-F (Fixed-bed)
(Upflow, Downflow) Adhesion on Fixed Packing 26 Users
Anaerobic Fluidized Bed (AFB) Adhesion on Fluidized Media (GAC)
Refractory Wastewater
(ex; Leachates, Chemical Wastewater) Upflow Anaerobic Sludge Blanket (UASB) Self-immobilization PANBIC-G (Granule)
Suspended Solids High Anaerobic Baffled Reactor (ABR) Granule 12 Users
Inhibitory and/or Toxicity High Levels "
High-rate, Advanced Reactor System
Expanded Granular Sludge Bed (EGSB)
Hybrid UASB PANBIC-H (High-rate)
L Internal Circulation (IC) 12 Users
Organic Solid Waste Excess Sludge Continuous Stirred Tank Reactor (CSTR) Complete-Mix PAMEDIS

Municipal Solid Waste (MSW)
Livestock
Night Soil
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with Post Treatment
Sludge Decomposition Process (S-TE process)

Activated Sludge, Biological Nutrient Removal

Plus Sedimentation, Dewatering
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Fig.2 Pathway of anacrobic biodegradation through the
various trophic groups of microbes
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(a) Whole View of the Retained Granular Sludge;

(b) Cross Sectional View of the Sliced Granular Sludge

(c) and (d) Cross Sectional Views of Granular Sludge Hybridi
with 16SrRNA-targeted Oligonucleotide Probes Viewed
CLSM

(¢) Hybridized with Domain Bacteria (EUB338, Green)
Domain Archaea (ARC915, Red)

(d) Hybridized with Domain Bacteria (EUB338, Green) and
Family-specific Probe for Hydrogen-utilizing Methanog
Methano-bacteriaceae (MBI 174, Red) )
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Microbial-ecological structure analysis of gr
ules as developed in the UASB reactor
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