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ABSTRACT

For the treatment of wastewater being discharged in large quantities as in these
modern times, qualitative and quantitative concepts should be introduced in considera-
tion of the recycling. In view of a qualitative concept, high rate aeration process is
known as the most effective process up to now. However, Lee” suggested UHR process
showing the superiority over high rate process in treatment rate and quantity. There-
fore, this study was performed to investigate the basic sphere of design and treatment
quality, such as applicable BODs-loading and influent wastewater concentration of
UHR process, based on Lee's suggestions”. Consequently. this process showed applicable
BODs-loading of 2.2~7.0 kg-BODs/kg-MLSS - day, exceeding three times or more of
high rate process with maximum applicable loading of 2.25 kg-BODs/kg-MLSS - day.
Meanwhile, with the range of influent wastewater concentration from 200 to 450 mg/L,
it showed the treatment rate from 94.7 to 97.3%, it indicated very good condition. In
view of quantitative concept of treatment, UHR process is considered an epoch-making
treatment process being superior to existing ones.

Key Words : Hydraulic Retention Time, Sludge Volume Index, Food-to-Microorganism
Ratio, Influent Wastewater Concentration
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Fig. 1. Lesperance’'s experimental result re-
garding the correlation between BOD
loading and SVI.
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Fig. 2. Lee’s experimental result regarding
the correlation between BOD loading
and SVI.
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Fig. 3. Schematic diagram of reactor.

Table 1. Composition of synthetic wastewater

Composition Concentration

(g/L)
Skim milk 100.0
Urea, (NH2)2CO 10.0
Sedium chloride, NaCl 3.0
Sodium phosphate dibasic, Na2HPO4 + 12H20 10.0
Potassium chloride, KCl 14
Calcium chloride, CaClz - 2Hz0 14
Magnesium sulfate, MgSOs + TH20 1.0
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Fig. 4. Relationship between SVI and BOD
loading.
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Fig. 5. Lesperance's ideal growth curve(con-
tinuous operation).
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Table 2. The design factors of activatied sludge processes

Process 6. (day) F/M Volumetric loading MLSS v/Q

roc¢ 9 (kg-BODs/kg-MLSS - day) (kg-BODs/m® - day)  (mg/L) (h)

High rate 5~10 0.4~15 1.6~1.6 4,000~6,000 2~4
Modified aeration 0.2~0.5 1.5~5.0 1.2~24 200~500 1.5~3

Table 3. The range of applicable influent wastewater concentration

v/Q F/Mioptimum) MLSStminy  MLSS(maxy Wastewater conc.min) Wastewater conc. tmax
(hr) (kg-BODs/kg-MLSS - day)  (mg/L) (mg/L) (mg/L) (me/L)
1.0 2.9 350 7.000 42 846
0.67 5.7 350 7.000 56 1,114

Table 4. The treatment characteristics of UHR

Hydraulic retention time

Influent
wastewater
concentration
(me/L)

1.0 hr 0.83 hr 0.67 hr

Eff. Removal Eff. Removal EfT. Removal
F/M S8 S-BOD/ oval 1¥/M SS S-BOD/ val lF/M ss  s-BOD/ °
ratio (mg/L) T-BoD 2% SBOV| o (me/L) T-BOD 2t SBOV| i (mgL) T-BOD T2te SBOD/

! - a, -
(mg/L) T-BOD (%) (ma/L) T-BOD (%) (me/L) T-BOD (%)
200 192 419 56/9.2 97.2/954
250 24 290 7.7/125 96.9/95.0 |2.89 59.4 7.2/12.2 97.1/95.1 |3.58 87.8 9.0/14.8 96.4/94.1
300 2.88 29.3 8.2/14.5 97.3/952 {347 48.8 11.3/18.9 96.2/93.7 [4.29 74.1 10.9/21.3 96.4/92.9

350 405 39.5 11.1/19.6 96.8/94.4 |5.01 71.7 13.7/25.2 96.1/92.8
400 3.84 20.1 11.8/16.3 97.1/95.9 |4.63 37.5 14.0/22.3 96.5/94.4 |5.73 62.1 19.6/32.9 95.1/91.8
450 5.20 29.3 19.2/25.5 95.7/94.3 |6.45 57.7 23.8/36.2 94.7/92.0
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Fig. 7. The treatment characteristics of UHR.
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