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UAHB reactor

Cooling tank

Fig, 1 Schematic of the experimental apparatus

DEZINF50~100cmBETH 5. Ny FNKE=ZHS
HESOBICH BT T 4y MRIBEBRYBREGRN
BOEBTHD, RIGHBELTIDOHHMIFy FX
R—ZEWR5>TWB. 22 T, UAHBIZREDUASB
EBOT vy FAR- 2D —EFHFA Lick Bk
EHEZOoNB I FE TUAHBHEIET 5>
DOHENTONT B, FEOER AidiF
EAEEBONHMEE MICAST - VT v BB
THOLBHREICELANEBEI N T HEME A
FUNARERIELIBERIIBOT, ALK
ICOZBREIGHFEEFERA L, BRicRELILED &
RO NBHEEEER T 3 LD OBRIEAFRDOBEEAL
BT AMRE T iITbh T,

KPR TIT, COUASBEBAICEBIAEAKH %
R T LERRABERENLIT Y v FTS 05y b
UAHB)Y 727 % ~ZE L. 2512, HE2TH
OB REEA LB ESGOEBOMMEEEN, Al
KEROIE S DO TERKRH 31T - 7o.

2. B

EBREBRLIUIE

EWFICHOIZUARBY 7 7 7 — EBRERE OB
ZFig UIR$. V775 —RIGE =M RS
WMo, RV oL VBOAS AERWL KIS
ERIIAE2 mm, FEHO HCERXIZE X1000 mm,
EHOBEXIZE X500 mmTH 5. RIGHDO ERIZ
10.52 L (ECiEhIER7.20 L, APREE3.32 L) T, AK
IS5 2AF v 7 SO MR FTEH 2 Rl (IR
98%) LT 5. ZHaHRITHEI0 mm, KD T
BAEMIZSTLTHS. VT7or/5—-doAr-—4%—

Table 1 Operational conditions

Phase | TOC conc. HRT TOC loading
number | (mgL?) ) (kg.m>.d")
1 3475 1.8 1.9
2 3475 0.9 3.9
3 3475 0.65 54
4 5213 0.5 10.4
5 3475 0.5 7.3

Table 2 Composition of synthetic wastewater

Constituent Concentration (g.L")
Phase 1-3,5 _ Phase 4

glucose 9.0 13.5
CH;COONa 4.0 6.0
K,;HPO, 0.2 0.2
(NH,),SO, 0.2 0.2
NHHCO, 0.2 044
CaCl,.2H,0 0.35 0.2
NaHCO, 2.0 3.0
TMS (mL.L") 2.0 2.0
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Table 3 Composition of trace metal solution

Constituent Concentration
(mgL™
FeCl,.4H,0 2,000
H:BO, 50
ZnCl,.2H,0 50
CuCl,.2H,0 40
MnCl,.4H,0 500
(NH,)sMo0,.2H,0 50
AICl, 30
CoCl,.6H,0 150
NiCl,.6H;0 100
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Photo. 1 The biofilm
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Photo. 2 The granule phase
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Photo. 3 The colour of granule in the bed
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Fig. 2 Course of HRT, TOC loading rate, Gas
production rate and Effluent TOC in the UAHB
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Fig. 4 Profile of sludge conc. in the UAHB
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Fig. 5 Distribution of granule size in sludge bed
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Photo. 4 The outline and cleavage of granule in white granular layer

Photo. S The outline of granule in black granular layer
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Photo. 6 The size of granule in blanket layer
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Photo. 7 Visualization of gas production from blanket
sludge

Photo. 8 Bacterial structure on the surface of acidogenic
granule
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Photo. 9 Bacterial structure on the surface of
methanogenic granule

Photo. 10 Granules mainly consisting of
Methanosarcina sp. -like bacteria

Photo. 11 Methanothrix-like bacteria in a flock of
blanket sludge
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Photo. 12 Bacterial structure on the surface of
biofilm in the filter
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THE CHARACTERISTICS OF UPFLOW ANAEROBIC HYBRID BLANKET

Zhen jia ZHANG, Masayuki FUKAGAWA, Masao UKITA and Hiroshi NAKANISHI

In this study, the authors set up a contact bed in the upper part of UASB ( Upflow Anaerobic Sludge Blanket ),
named UAHB ( Upflow Anaerobic Hybrid Blanket ). Experimental results indicated that: @ The contact bed not
only promoted the granulation during the period of start-up, but also improved the organic matter removal. @
When effluent is not recycled acidogenic bacteria exist mainly in the lower part and methanogenic bacteria mainly
in the upper part. This reactor developed is a new kind of UAHB reactor which possesses the features of two-phase
anaerobic digestion. The mechanisms of granulation in UAHB process were also discussed.
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