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Abstract -

Theoretical total nitrogen removal efficiency and reactor volume ratio in

oxic-anoxic-oxic system can be found by influent water quality in this study. The
influent water quality items for calculation were ammonia, nitrite, nitrate, alkalinity, and
COD which can affect nitrification and denitrification reaction. Total nitrogen removal
efficiency depends on influent allocation ratio. The total nitrogen removal follows the
equation of 1/(1+b). Optimal reactor volume ratio for maximum TN removal efficiency
was expressed by those influent water quality and nitrification/denitrification rate
constants. It was possible to expect optimal reactor volume ratio by the calculation with

the standard deviation of +14.2.

Keywords: nitrification, denitrification, calculation, maximum nitrogen removal, optimal

reactor volume ratio.
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ml, m2, m3 : Concentration(mg/L) of nitrogen reacted in V1, V2 or V3,
X1, X2, X3 : Concentration(mg/L) of MLVSS in oxic, anoxic or oxic tank,
V1, V2, V3 : Volume of oxic, anoxic or oxic tank.

Fig. 1. System configuration of oxic-anoxic-oxic process.
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Table 1. Symbols Used for Items at Four Positions

'Mlxture of After 1st .Mlxture of After After 2nd
influent and . influent and . .
Items Influent (0) . oxic tank . anoxic tank| oxic tank
1st oxic tank ) anoxic tank @) )
(1) (3)
Substrate So Sy Sa S3 Sy Ss
NH, ~N NHp NH, NH, NH; NH, NH;
NO; -N NOg=0 NO, NO, NO3 NO, NOs
Alkalinity ALKy ALK, ALK, ALK; ALKy ALK
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Table 2. Expression of Items in Each Position by a, B, r, my, mz, and ms

Mixture of Mixture of
It Influent | influent and |After 1st oxic| influent and | After anoxic | After 2nd oxic
ems 0) 1st oxic tank tank (2) anoxic tank tank (4) tank (5)
(1) (3)

Substrate So So 0 r-So r- So—2.87m: 0
NH; -N NHp NHy NHp-m; NHo-my(1-1) | NHo-my{(1-r) |NHo-mi(1-1)-ms
NO;s; -N | NOy=0 0 m m(1-r) m(l1-r)-me | m(l-r)-me+mg

ALK,-7.14 -
. ALKy-7.14 |ALKy-7.14m N ALKo-7.14my(1-
Alkalinity | ALKy ALK, - my (1-1) mi(1 nrl)+3.57 1)+3.57ms-7.14ms
2

Table 3. Case Analysis in Each Tank
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Fig. 2. Simplified zone by influent water quality and influent allocation ratio.
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Table 4. Summary of All Cases in Anoxic-Oxic Process

Items Case 1 Case 3 Case 5 Case 6 Case 7 Case 8
m NHo NH, 014ALK, | 0.14ALKo | 0.14ALKy | 0.14ALK,
Nitrogen
reacted m, NH(1n) | 035, | HHAALKR OCUALIO 36050 | 03505y
(mg/L) N i, |NHo0.4AL|0.07ALKq(1[NHy-0.14AL |0.14ALKo+0.
s 0 g 0 Ko(1-1) +1) Ko(1-1) 175r - S
Substrate
(mgCOD/L) 0 0 0 0 0 0
NH;'-N 0 o o NHo-0.14AL 0 EH"OS;S‘:AZ
(mgN/L) K(1.5-0.5r) e .
Process NOs -N LN, | NHo-035r - |NHi-0.14AL[0.07ALKo(1|NHy-0.35r - | 0.14ALKo-0.
effluent (mgN/L) 0 So Kq(1-1) +1) Sy 1751 - Sy
Alkalinity | ALK-3.57 ﬁLfl"zngI; ALKy (1.5-0. 0 ﬁi}i‘ggf?z 0
(mgCaCOs/L) | NHy(1+1) | ) 5r)-7.14NH g ‘
)
NHo-0.35r + |NHo-0.14AL |NHy-0.14AL|NH-0.35r - | NHy-0.35r -
TN (mgN/L) r- NHo So Ko(1-1) Ko(1-1) So Sy
Removal o _ . 14(1-0)ALK| 14(1-0) AL |, | )
efficiency TN (%) 100(1-1) {351 - Sy/NHg o/NH, Ko/NH, 351 -+ So/NHo| 351 - S¢/NH,
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Table 5. Summary of Minimum r Value for Maximum Total Nitrogen Removal Efficiency

Z

Minimum r value for maximum total Maximum total nitrogen removal
Zone . . . S
nitrogen removal efficiency efficiency (%)
1 1/(14b) 100/(1+b)
2 a/(a+2b) 100a + b/(a+2b)
3 a/(a+2b) 100a - b/(a+2b)
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Fig. 3. a and b wvalue in conventional R
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