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Abstract

Effluent recycling effect on UASB reactor performances is known as an important
operational factor. In the present study, the possibility of intermittent recycle in UASB
process for saving the power consumption was examined at different organic loading and
various operational modes in recycle time period. The organic removal efficiencies of the
reactors operated with the intermittent effluent recycle were considerably higher compared
to those without the effluent recycle. In the intermittent recycle mode, the organic removal
efficiencies slightly decreased as the non-recycle time period in the operational mode
increased. Proper ratio of recycle and non-recycle time period in the mode seemed to be
required to prevent the produced biogas from accumulation in the sludge bed, which
caused dead zone in the reactor and sludge loss when the gas was escaped from the bed

at the certain pressure.
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Table 1. Composition of the synthetic wastewater

Constituents Content Remarks

[o}

o $A 27 YA Sucrose(Ci2Hz011) 50 g Carbon source
49 3 mhre SANGOH 7 WEE B Nonfat dry milk 50¢g Carbon source
= L oM = voss o NaHCOs 145 ¢ Buffer alkalinity
d A Tap water to 1 Litter

Table 2. Composition of the nonfat dry milk used in
943, R-3 wrgxol A 499 14 , this experiment

R-4 Bgze A9 820 19 DA FEFE

Constituents Weight percentage (%)
1234587 853101112days Milk protein 35.0
i Buffer fat 10
{ Carbohydrates 525
- % - — Ash and other 85
o M- o Moisture 30
L L1 U Calories 308 cal/100g
f

SCOD, #L44HVA), 3L E(TARS W&
zM #&3% #5259 pHE Y 2AHAC

¥ith effluent recycling

[::] ¥ithout effluent recycling , 949 TCOD’ +&42 SCOD 2 VAE
Fig. 2. Operating mode of experimental units. F 4-53] BM39n f&49 TSS, VvSS 2 TA
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Table 3. Chemical characteristics of effluent

Influent COD Reactor pH TA' VA VA/TA
(s00D/ €)
R-1  650-703 2439-3%9 108-172 06
669 (8B (150
R-2 688-73 260-3155 %H-132 004
(707 (2821) (114
3000 R-3 687-727 2643-325 &B-14 04
%) D W)
R-4  68-731 2p3-3095 103-151 005
am  Qu)  ()
B-5 684-77 26%6-304 I0-182° 0%
e %) 1R
R-1  603-699 2439 -3710 3500 - 5730 155
67 G 4%
R-2  694-704 2510-3060 900-1210 034
(700) (2,732) (937)
10,000 R-3  698-704 2550 -2%0 910-128 036
(700) 2,719 (973)
R4 696 -701 2540 - 2947 915- 1450 036
6% e @
RS 6%5-704 2560 - 2887 94~ 126 038
(6.98) {2,700) (1,021

- TA : total alkalinity (mg/¢ as CaCOj)
* VA : volatile acid (mg/ £ as CH:COOH)
( ). average
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Fig. 3. Variation of COD removal efficiencies with

operating time(3,000 mgCOD/ £ ).
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