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Abstract

This study was aimed to evaluate the effects of effluent recycling on the UASB reactor
performances at the various organic loading rates and influent substrate concentrations,
The organic removal efficiency of the reactors operated with effluent recycle were above
85%. However, the efficiencies of the reactors operated without the recycle were below
40% even though the effort to increase the efficiencies was made by changing the influent
substrate concentrations and the organic loading rates, and introducing the effluent recycle
at the final stage of the experiment. It was realized that the certain amount of effluent
recycling from the start-up stage in UASB reactors seemed to be necessary to provide the
effective contact chances between the substrate and granular sludge for better
performances of the UASB process.
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Fig. 1. Schematic diagram of UASB reactor Used in
experiment.

Table 1. Specification of reactors used in this experi~

ment
Reactor Reactor height Reactor diameter Effective volume
No (m) (cm) (2)
R-1 160 6.4 48
R-2 08 64 24
R-3 0.60 64 16
R-4 0.60 64 16
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Table 2. Operation mode of each reactor used in this study

Operating Upflow Influent HRT Organic Effluent
time Stage Reactor velocity concentration loading rate recircu-
(days) 37 (hr) (g COD/day) lation
R-1 0.15 3,000 10 34.56 without
0-30 I R-2 0.07 6,000 10 34.56 without
R-3 0.05 9,000 10 34.56 without
R-1 0.15 1,500 10 17.28 without
31 - 56 o R-2 0.07 3,000 10 17.28 without
R-3 0.05 4,500 10 17.28 without
R-1 0.15 1,500 10 17.28 without
57 - 83 m R-2 0.07 1,500 10 8.64 without
R-3 0.05 1,500 10 5.76 without
R-1 2.00 1,500 10 17.28 with
84 -~110 IV R-2 0.07 1,500 10 8.64 without
R-3 2.00 1,500 10 5.76 with
0-30 R4 2.0 9,000 10 34.56 with
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Table 3. Composition of the synthetic wastewater

constituents content remarks
Sucrose(CisHz0n) 45¢ Carbon source
Nonfat dry mitk 45 g Carbon source
NaHCO; 132 g Buffer alkalinity
Tap water to 1 Litter

* Theoretical COD concentration = 9,000mg/ £

Table 4. Composition of the nonfat dry milk used in
this experiment

Constituents Weight percentage (%)
Milk protein 35.0

Fat 10
Carbohydrates 525

Ash and other 85

Moisture 3.0

Calories 398 cal/100g
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Table 5. Chemical characteristics of the effluent

Reacter  pH  Total akalinity  Volatlle acid  VA/TA.
No. (mg/? as CaCO»)  (mg/fas CHsCOOH)
Phase 1
R-1 70176 157-1615 1,150-1.350 110
(703) (1,146) (1.2%)
R2 6068 1451843 2610-2950 169
©7) (1650) (Q.7%)
R-3 643661  1540-L970 3200-3450 191
(652) (1,736) (33%)
Phase 1
Rl 691-749  2143-2748 815-980 034
(709) 2590) (8%2)
R2 66751  2154-2600 1,150-1.360 050
(684) 0.459) (1215)
R3 65700  2500-3315 1,850-2210 068
667 87 (19669
Phase
Rl TU-IST  2547-2923 75-815 029
a2n 27%) (745)
R2  6R-TI8  2167-3023 T0-835 029
(714 (2,725) (786)
R3 701740  2116-309 T60-845 029
(7.26) (2,73) (%)
Phase NV
Rl 730770 2413282 642-796 029
(745 (2617) (729)
R-2 701721 234-3428 T40-832 030
(710) 2612 (78)
R3 72T 210-300 T%0-825 028
(741 (2634 (765)
R4 634704 25103080 NB-1200 034
(700) 273) (937
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