W TR FERCEE » $23% - 1987 (Proc. of Environ. & Sani. Eng. Research, Vol.23, 1987)

@) MM TKREGRE LB XE®BEREO LR &
FEFHEILOINT

TREATMENT CHARACTERISTICS AND DESIGN CONDITIONS
OF SEQUENCING BATCH ACTIVATED SLUDGE PROCESS
FOR MUNICIPAL WASTEWATER TREATMENT

fBoR B, | $ @ B/
Hitosh1 NAKAZAWA, Kazuhiro TANAKA

R & B &

Shinji OHMORI

ABSTRACT: Pilot-scale experiments were conducted to clarnify the design conditions, and operation control method
of the sequencing batch activated sludge process (SBASP) for municipal wastewater treatment.

The removal performances of organic matter. nitrogen and phosphorus were evaluated based on the results of
the pilot-scale survey. The aeration time required for one cycle can be predicted trom the obtained relationship bet-
ween modified BOD-SS loading and BODs removal efficiency.

Settling characteristics of sludge blanket in the reactor and characteristics of the excess sludge production for
SBASP were also mvestigated It was found out that the imitial settling velocity of sludge blanket can be predicted
from both the MLSS concentration and the water temperature and that the settling time required for one cycle can
be determined practically by predicting the initial settling velocity of sludge blanket.

Design conditions and design procedures peculiar to the SBASP system were proposed using the results obtained

KEYWORDS:; Sequencing batch activated sludge process, Settling charactenistics, Sludge blanket, BODs removal
efficiency, Excess sludge production
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Table. 1 Main experimental apparatuses
Apparatus Plant A Plant B
Dimensions: 1.5(W) Dimensions: 2.0(W) x 4.0(L)
Reactors x 5.6(L) x 2.5(D) m x 4,5 (D) m
Quantity: 2 units Quantity: 2 units

Aeration device

Jet aerator (DM-1)

Bayer injector

Supernatant dis-
charge device

Decanter type, self-
suction pump type,
submersible pump type

Weir-trough type, submerge
weir-trough type

Excess sludge
withdraw device

Submersible sludge
pump

Buit-in sl

udge thickener

Agitator

A

Inflow

Supernatant discharge

—

device (decanter)

Storage tank

Reactor ( 18d')
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e ——
Pump f—— v
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Fig. 3 Flow diagram of experimental apparatuses (plant A )
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Fig. 4 Flow diagram of experimental apparatuses (plant B)
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Table. 2 Operational conditions (plant A )

Operation mode
Quantity | Influent | MLSS BOD-55 Vater
MLSS Number | Withdraw | Aeration of BOD concen— loading
concen~ of ratio time cyele influent ¢ /i) tration (kg-BODS/ temzfz;ture Remarks
Run tration | cycles (~) (h/cycle) 4 (m?/day) o8 (mg/1) kg-SS - day)
(mg/1) & y
1 2000 2 1/2 4 PRI 18 111 1,740 0.19 12.17%12.5
[« T » TsTu]
L] ) 1,1 hr ~
2 2000 2 /2 4 AT TR 18 111 2,000 0.17 10.1v12.0
1 = T¢7%)
5 4 L, 1 hr
4 172 2 — 36 143 2,630 0.33 20.5v22.1
3| 2000 ! (5T L)
2 2 1.1 hr
& | 2000 4 1/2 4 S - 6 143 2,440 0.18 20.6%22.2
3 1, 1 hr
= 1) Intermit-
5-1 | 3000 4 1/4 1 ‘ 18 95.4 3,460 0.17 22.5%25.0 | 0 R e ion
6-1 | 3000 4 1/4 1 S, 18 95.4 2,430 0.24 22.5%25.0
[T T5T0]
3 L, 3,1 br
oFLLL, Intermittent
s-2 | 2000 4 1/4 1 18 94.0 2,080 0.27 2070235 |
4 1,1
Filt v
6-2 | 2000 4 1/4 1 CEEED 18 94.0 1,900 0.30 20.7%23.5
Fill T
7 2000 4 1/2 3 [aEle] 36 134 2,540 0.21 13.6718.0

DNO agltation E Agitation Aeration E Settle mbraw

Note 1: 1In the Aeration period of Run 5, 45 minutes of agitation and 15 minutes of aeration are repeated 4 times.

Table. 3 Operational conditions (plant B)

Operation mode
Quantity | Influent | MLSS BOD-SS W
MLSS Number | Withdraw | Aeration of B()D5 concen— loading ater R ki
Rua | CORCe- of ratio time Cyele influent | /1) | tEation (kg-BODg/ tem}()fg)ature emarks
t(:rn;iz)m cycles ) (h/cycle) 4 (*/day) | ‘™8 (mg/1) | o ss .+ day)
mg,
Fi1}
A | 2000 2 0.475 3 h 30.4 131 2,060 0.24 11.0%15.5
[ T
Fil) n
B 2000 2 0.475 6 h 30.4 131 1,860 0.13 11.0%15.5
.
¢ | 2000 2 0.475 3 S . 30.4 88.7 2,170 0.16 16.5%v21.8
[ T+ 1510
6 3 15, 15hr
p | 2000 2 0.475 9 P — 30.4 104 1,920 0.068 16.5V21.8
] 1.5,1 5 hr|
E | 2000 3 0.475 2.5 L. 45.6 192 2,360 0.37 23.5%27.5
[7 1+ [517]
2.5 5% 1.51 5 hr
2000 3 0.475 5 ] 45.6 192 1,910 0.23 23,5027,
F M — N ) »9 3
Fil1
¢ | 2000 2 0.475 6 T | 304 138 2,220 0.12 23.5%28.0
) 6 1 51.5hr
01,
B | 2000 4 0.475 3 D), 60.8 133 2,360 0.22 20.5%21.5
Fil11
1 | 2000 4 0.475 2 ST A TE] 60.8 128 2,180 0.34 20.5%21.5
1, 2, 15, 15 hr
3 | 4000 2 0.375 6 EIIIEE‘_'L. 24,0 152 | 4,120 0.055 | 16.2%20.0
3 [ 1.5 1.5 hr
Fill
kK | 3000 2 0.375 6 24.0 152 3,110 0.073 16.1720.0
3 6 1.51.5 hr
11
L | 2000 2 0.475 6 = 30.4 236 2,330 0.19 12.2Vv13.5
3 6 1.5 1.5 hr
111
Ju
M | 2000 2 0.475 6 236 2,170 0.21 12.2~713,5 |Intermittent
aeration

E] Agitation Aeration [S] Settle @] praw
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Table. 4 Summary of average

operating performance (plant A )

Run 1 2 3 4 5-1 6-1 5-2 6-2 7
BOD; (mg/#4) 111 111 143 143 95.4 95.4 94.0 940 134
SS (mg/4) 121 121 221 221 1756 175 193 193 204
Influent
T-N (mg/¢) | 24.4 24.4 31.2 31.2 23.4 23.4 27.2 272 329
T-P (mg/4) 3.17 317 472 472 4.11 4.11 436 4.36 5.31
BOD; (mg/¢) 9.4 8.6 81 2.7 3.7 93 8.2 115 9.8
SS (mg/¢) 52 6.3 3.7 3.1 2.8 9.2 4.7 6.5 68
Effluent
T~N (mg/¢) 16.0 17.3 7.1 12.9 1.8 5.0 58 6.3 12.6
T-P (mg/4) 020 0.27 022 0.58 013 0.31 022 0.25 0.30
Table. 5 Summary of average operating performance (plant B)
Run A B C D E F G H I d K L M
BOD; (mg/4) | 131 131 | 88.7 | 104 | 192 192 138 | 133 128 | 152 | 152 | 236 | 236
Influent | S8 (mg/¢) | 140 | 140 } 111 [ 121 | 162 | 162 | 179 | 150 | 152 | 176 | 176 | 242 | 242
T-N (mg/é4) | 255 | 255|235 | 251|230 230|249 |295;281]|305]305]|370]370
T-P (mg/¢) | 351|351 (274|301 |385 385|404 |428 413|479 |479|6.26|6.26
BOD;(mg/¢) | 11.3 | 95| 89| 54| 90| 85 50| 88 177 39| 25| 83| 121
Effluent S8 (mg/é) 5.2 5.6 2.9 30 4.0 3.3 24 3.9 9.1 6.1 33 417 6.3
T-N (mg/¢) 11.8 87 5.5 9.4 6.0 8.2 86 | 11.3 | 140 7.0 7.2 | 1371128
T-P (mg/¢) | 0.27 | 040 {016 | 062 [ 0.23 | 038|033 027|068/ 024016/|025]10.31
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Table. 6 Clearance required in various discharge methods

BRiICBOTHR S HER Discharge method Clearance (cm) | Discharge rate

ket LT, g

BOSEAEMLLD & Decanter type 30 1.5 o’ /m min
N Plant A | Self-suction pump type 40 1.8 m*/m min

HREEARELTHTE Discharge from side opening 20 0.2 m®/min

CEOEMBTE 5, T, Plant B {Weir-trough type 50~ 60 1.0 m3¥/min

HHEBOAKAEDI L Discharge from side opening 50 0.3 m®/min
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EBB, LIt ->T, ERHEOBTEV(m®) BORXRTRHZEn8TE S,

O PR OO POPPTPPIRN
V-n'NR 1 (9)
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e 2 e e e e et a e e n s
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