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ABSTRACT

The purpose of this study is to examine the basis of design condition of existing
treatment processes, namely, Extended Aeration Process, Conventional Activated
Process, High Rate Aeration Process and Modified Aeration Process, by clarifying the
correlations of influent wastewater concentration, hydraulic retention time, food-to-
microorganism ratic and sedimentation of sludge, as well as to ascertain the feasi-
bility of design, regardless of the existing design condition. In particular, this study
made a priority investigation of hydraulic retention time and sludge sedimentation,
because sludge sedimentation is the main factor” which determines the operating
conditions of existing treatment processes. Therefore, it is generally known that in
case exceeds the sphere of design presented for each treatment, sludge bulking may
occur. The results of Lesperance’s test”, which formed the basis of design, showed
the sphere of loading without security of sludge sedimentation, as in Fig. 1. The
reason for sludge bulking in a certain condition, as above, is due to failure in
application of optimum loading corresponding to each retention time by employing a
few operating condition, which proved to be consecutively workable after years of
trials and failures by Lesperance, for test conditions. However, the result of this test
showed that in case of proper maintenance of loading, sludge sedimentation can be
ensured under 120 SVI. Therefore, this study suggested hydraulic retention time and
its corresponding optimum loading, and identified the hydraulic retention time as a
determinant of sludge sedimentation. And, on the basis of these findings, this study

suggested the feasiblity of UHR(Ultra High Rate), a new operating process, exceeding
several times the applicable loading value of High Rate Aeration Process under one
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hour retention time which has not yet applied to the existing treatment processes.

Key Words : Hydraulic Retention Time, Sludge Volume Index, Food-to-Microorganism
Ratio, Influent Wastewater Concentration
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Fig. 1. Relationship between BOD loading
and SVI.
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Fig. 2. Schematic diagram of reactor.
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Table 1. Composition of synthetic wastewater

Composition Concentration(g/ ¢)
Skim milk 100.0
(NH3)2CO 10.0
NaCl 3.0
NazHPO; - 12H20 10.0
KCl 1.4
CaClz - 2H:0 14
MgSQ04 - TH20 1.0
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Table 2. Condition and result of experiment
Influent . Hydraulic retention time
nfluent wastewater =, 6hr 3hr ohr 1hr 0.67hr
concentration mg/ £
F/M SVI F/M SVI FM S8VI F/M S8VI F/M SVI F/M 8VI
50 " 0.08 76
100 0.08 62 0.16 65 0.32 162
150 0.24 72 048 124 0.72 194
200 0.16 142 0.32 104 0.64 98 0.96 137 1.92 195
250 020 201 040 136 1.20 107 2.40 130 3.60 297
300 048 179 096 109 144 102 2.88 111 4.32 147
350 3.3 126 504 122
400 064 242 128 171 192 134 384 195 576 118
450 1.44 230 2.16 168 6.48 135
AY ]
. / () HRT-hr

Fig.

Sludge volume index

3.

l
LANERE DR AN RN MR NN AN BN |

i

0

20

v vt 7T

3.0

" 4.0

L.

50

Organic loading(kg-BOD/kg-MLSS - day)

The correlation of HRT, SVI and loading.

(kg - BOD/kg - MLSS - day)

Loading showed the minimum SVI

™

0 5

10
Hydraulic retention time (hr)

Fig. 4. Relationship between a HRT and the
loading showed the minimum SVI.
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Table 3. Experimental result at BOD loading
2.2 and 4.0 kg-BOD/kg-MLSS - d

Table 4. Experimental result at BOD loading
0.92, 1.5 and 3.0 kg/kg - d

F/M HRT Inf. wastewater MLSS SVI

F/M HRT Inf. wastewater MLSS SVI

kg-BODs/kg concentration kg-BODs/kg concentration
-MLSS + d hr mg/ £ mg/ ¢ -MLSS:d hr mg/ ¢ mg/ ¢
2.2 1.3 300 2,500 102 0.92 3.0 400 3.500 116
4.0 0.8 333 2,500 117 1.50 2.0 100 800 87
3.0 1.0 200 1,600 98
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Inf. wastewater Eff. wastewater

HRT F/M Volumetric MLSS Sv1 concentration concentration
. 3 3 .
hr ke/kg - d  loading ke/m°+d  mg/ ¢ me/g mg/ ¢ (BOD) mg/ ¢ (BOD)
0.7 0.50 4.89 10,200 73 167 21
0.9 1.00 7.80 7.900 50 345 27
0.8 1.17 10.30 8,800 50 379 53
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Fig. 5. The ideal correlation of HRT, SVI, loading and influent wastewater concentration.
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