201649 A Z? M #L fﬁ ﬁé ﬂi 54T B9

doi:10.6041/j. issn. 1000-1298.2016. 09. 032

REMPLTRANTLREREZFS KM N FETH

MmO KEF

(ARALH Jy R 2 TR B, 7 Ak 132012)

A P NORL TS Y8 BT S0 A< A e JURE S Y8 15 SR I A1 95 U8 0 1 2% 09 1) R S A 1 DR AR i R AN LS
PR JZ R 15 77 IR AU URE 175 e , 5% B DR S 00K 15 Y8 15 77 Y AT 4 1 o SR TV 7 430 40 WL 0 08 55 7% A 190 IR 4 OB 75 DR 1L
TEAS AT LR 3 3 - 0 OB U 2 IR Y5 YR T A A Ak, 1 TORL TS 8 40 T 2 B, LA UK 15 8 1) B 43 A T 4RE
T2 K AN RAL 2 B, i 3r PRAUIURE 175 U 1Y W B 3 2 B o 45 SRR W, IR A 0K 15 R B 6 7 N TS IR Z L
o TG PR 2 2 2] 0 A {45 08 BORLAR o 4 ~ 5 mm i PRARURE TS 8 5 Bt o 6 35 98 B iR 80% , 73 T 4 SUTE
2.68 ~2. 83 [l , JUURE e B AT, UL TG JRAE K ) A5 I8 B 5 kg/ (Led) I, N Y5 YRR )R b T8 A A9 A50RE 775 U8 5 i
JESRFFAE S. 84 kg/m” UKL S V 5 it il RE F 55 5 1 X W B A T 95 R AR U2 b 0 DR SRR 775 008 s 7 WK 5 g 2
R, S R HR S 8 B AR R T AR R SR RORE 15 8 A TR K, 24 PR R b AT R T TR R 5 8 1) b R R B9
P L Z H g 0.8 ~ 0.9 [, JE ik iy RS UK 15 U8 W8 B P FE e

KGR REPRTGI: NLIBRKRIEZE; g B4

FRESZES: X703. 1 XEkARIRAD: A XEHS : 1000-1298(2016)09-0227-07

Rapid Cultivation of Anaerobic Granular Sludge within Artificial
Sludge Bed and Analysis of Adsorption Kinetics

Shi Yunfen Sun Meng Zhang Gengyu
(College of Chemical Engineering, Northeast Dianli University, Jilin 132012, China)

Abstract: The installation of artificial sludge blanket layer to the anaerobic ponds has accelerated the
sludge formation rates, shortened the cultivation time and improved the sludge activity. Tt also enhances
the operability of the formation process of the anaerobic granular sludge. The impacts on the formation of
anaerobic granular sludge from the artificial sludge bed and the mechanisms of granular sludge adsorption
were investigated. Scanning electron microscope (SEM) was used to measure the shapes of the anaerobic
granular sludge and furthermore determine their fractal dimension. A granular sludge adsorption model
was developed based on the distribution patterns, average particle sizes and water contents of the granular
sludge. Results show that when attached to the artificial sludge blanket layer, the anaerobic granular
sludge was evenly distributed across the layer, with particle sizes between 4 mm and 5 mm, and made up
to 80% of the total sludge in the system. Under the SEM, their shapes were clearly observed and their
fractal dimensions were between 2. 68 and 2. 83. Results also show strong stability of granular sludge on
the artificial sludge layer. When the hydraulic loading rate reached 5 kg/(L-d) , they still maintained an
average concentration of 5. 84 kg/m’. Results from the granular sludge adsorption model indicated that
the internal circulation of the sludge inside the reaction pond can stimulate the formation of the anaerobic
granular sludge. Peak adsorption capacity of the anaerobic granular sludge was achieved when the
concentration ratio of up-flow/down-flow sludge fell between 0.8 and 0.9. This study will provide a
reference to the formation of anaerobic granular sludge for the industrial treatment of wastewater with high
organic concentrations.
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Fig.1 Artificial anaerobic granular sludge reactor
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Tab.1 Inoculation sludge index
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Fig.2 Changing of effluent COD in reactors No. 1 and No.2
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Fig. 3 Changing of methane-producing amount in

reactors No. 1 and No. 2
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Fig.4 Mature anaerobic granular sludge
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Fig.5 Sludge characteristics at each stage in two

morphology in pool reaction pools
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Fig.6 Changing of COD of reactor Nos. 1 and 2 in processing
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Fig. 8 Sludge particle size distribution in reactors

No. 1 and No. 2 after operation
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Fig. 10 Sludge transfer rates sketch in artificial sludge bed
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Tab.2 Sludge transmission variable changes in different sections
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