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Simultaneous Removal of Nitrogen, Phosphorus and BOD

by Sequencing Batch Reactor Activated Sludge Process (1)
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Table1 Time table for wastewater treatment in a cycle (unit : hr)

Run

o Fill(A+1) O-1 A2 0-2 A3 O-3 Settle  Discharge Idle
1 1.0 1.0 1.0 0.5 1.5 0.5 1.0 1.5 0.0
2 1.0 1.0 1.0 0.5 1.5 0.5 1.0 1.0 0.5
3 1.0 1.0 1.0 0.5 1.5 0.5 0.5 1.0 1.0
4 1.0 1.0 1.0 0.5 1.5 0.5 0.5 1.0 1.0*
5 1.0 1.0 1.0 0.5 1.5 0.5 0.5 0.5 1.5

* :No agitation

Table?2 Operating conditions
Run Date MLSS lliggl—]ﬁg ke DO ORP SRT

No. mg/1  MILSS day mg./1 mv day
! N(ZAZplr’l(i)siSwsg 2630 0.13 ©0.6-8.0) 1a6) 2

2 F%ﬁ/}z}}g%?mss 2550 0.14 2.58.6) 20

3 e s %0 0.10 (0.7:2613.0) 2115 .

U P 009 (g8 &

5 N(lv/&z;}fsgigw 2580 0.13 (0.4312.5) (Zo22) o

( ) :Range

FRun4 B { ERuniC >\ TiT» 7. fthD#EEz  DRunl ~5DDOEIE BB LZ 2 ~3mg /1T

LT DO Tid Table 2 1IT/R 7.

#ERIIRunl &5, Run3 &4 2202 31E
B HAIC 4T > TW A . BOD— SSE 7 i3 Run 3
E4DRunl., 2BEUSHITHNTETHE.
MLSS 32500~ 3000mg / 1ic 75 % & 9 i, {5k
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Table3 Results of wastewater treatment
Influent Effluent R}}-}moval
Run efficiemcy
No BOD T—P T—N BOD T—P T—N NOx-N BODT—PT—N
mg/1 mg/1 mg/ 1 mg/1 mg/1 mg/1 mg/1 % % %
{ 156 4.1 39.3 1.8 1.3 9.6 6.9 68 76
(103~205) (2.7~4.4) (25.8~46.2) (1.1~2.5) (ND~4. 6) (5.8~16.3) (2.5~15. 5)
2 165 39.6 7.6 0.4 16.4 3.7 95 91 59
(84.0~187) (3. 8~5 1) (31.9~44.7) (5.5~10.9) (ND~4.4) (13.5~24.1) (2.2~ 6.4)
134 3.8 35.7 5.2 0.7 11.1 6.9
8 u7m4mx3w47wm4~M5>u2~w@(ND~3%(61~w9\@3~n5)% 82 69
4 130 3.9 36.3 6.7 1.9 12.4 7.9 51 66
(77.0~142) (3.2~4.4) (31.4~40.1) @.1~129) ( 0.4~3.4) (10.1~15.3) (4.3~11:0)
. 156 41 39.3 2.3 0.2 10.6 76 g9 o5 173
(103~206) (2.7~4.4) (25.8~46.2) (1.2~3.7) (ND~2.1) ( 3.5~19.8) (2.7~18.7)
( ) : Range
~ ° Run—1 Run— 2 2 N vkE
o ] o b ° Table 31C/Rd & 51T, RDFEAE TOREHEE
Ll . HORCTHEVBRERERTEASS SN,
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Za o Fig. 2 1CR . NOxBA OO ER (AR
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[e]
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Relationship between NOx-N and
T—pP of effluent water
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Fig.3 Relationship between ORP and T—P of effluent water
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Table4 Effect of an idle process on changes of NOx-N and T—P
R After third aerobic (A) After idle (B) Difference(A—B) After fill
un

No. NOx-N T—P NOx-N T—P NOx-N T—P T—P
mg,] mg /| mg.”] mg .1 mg,] mg /1 mg.1
1 6.9 1.6 5.0 2.3 —=1.9 (28%) + 0.7 7.8
2 3.8 0.2 1.0 2.6 —-2.8 (714 ) + 2.4 10.2
3 6.3 0.3 1.3 0.9 —=5.0 (79 ) + 0.6 8.3
4 8.6 1.8 7.0 1.8 —-1.6 (19 ) 0.0 3.9
5 6.9 ND 1.6 ND -5.3 (77 ) 0.0 10.4

N D : Below 0.1mg /1
( ) - Removal efficiency of NOx—N
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Change of ORP in a treatment cycle
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