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Orthogonal test on nitrogen and phosphorus removal

of improved oxidation ditch
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Abstract: The effects of dissolved oxygen (DO), mixed liquid suspended solids (MLSS) and sludge return
ratio (R) on nitrogen and phosphorus removal of improved oxidation ditch were studied through orthogonal
experimental. The results of range analysis show that the importance sequences of the factors influencing
the removal of CODCr, TN, TP are DO > MLSS >R, DO> R> MLSS,MILSS>R > DO, respectively. The
results of variance analysis show that, DO and MLSS have significant influence on decarburization, and DO
also has significant influence on nitrogen removal, MLSS and R have significant influence on phosphorus
removal . In the end, it is obtained that, the best operating conditions of improved oxidation ditch for nitro-
gen and phosphorus removal is that the concentration of anoxic zone and aerobic zone of improved oxidation
ditch was 0.3 to 0.5mg/L and 2.0 ~ 2. 5mg/L, MLSS is 5000mg/L, sludge retum ratio R is 65% .
Key words: dissolved oxygen; mixed liquid suspended solid; sludge retum ratio; modified oxidation
ditch; nitrogen and phosphorus removal
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Fig.1 The general layout of single modified oxidation ditch
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Tab. 1 Experimental water quality mg/L
KIE TGS COD, BOD; sS NH,* -N N P
BXE 745 392 782 37.85 90.86 11.85
B/ME 75 62 86 12.34 37.60 1.89
FiiE 424 240 405 24.36 66.67 5.49
*2 MARMBRERMY %
Tab.2 Monitoring items and methods of the test
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Tab.3 Factors - levels of orthogonal test
(A)DO ¥ /mg. L™ -
¥ RIHRAK SRR (BMLS/mg.L (OR/%
1 0.2~0.3 1.5~2.0 4 500 . 85
2 0.3~0.5 2.0~2.5 5500 65

3 0.5~0.7

2.5~3.0

5 000 50
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Tab.4 Orthogonal test results of oxidation ditch and rang analysis
A(DO/mg.L™") B IR (LBR %/ %)
— Fe #iw ikl =5 C(R/%)
MLSS/mg. L™ COD, T™N TP
pER  Ex  SYme L) o
1 0.2~03 1.5~2.0 4 500 1 85 85.76 48.17 73.63
2 0.2~0.3 1.5~2.0 5 500 2 65 78.74 51.23 84.62
3 0.2-03 1.5~2.0 5 000 3 50 84.13 46.68 85.71
4 0.3~0.5 2.0~2.5 4 500 2 50 89.54 53.13 84.85
HKEER 5 0.3-0.5 2.0~2.5 5 500 3 85 85.57 56.79 81.56
6 0.3~0.5 2.0~2.5 5 000 1 65 93.30 60.73 92.87
7 0.5~0.7 2.5~3.0 4 500 3 65 90.41 51.29 82.43
8 0.5-0.7 2.5~3.0 5 500 1 50 85.62 44.15 87.16
9 0.5~0.7 2.5~3.0 5 000 2 85 91.66 55.72 86.60
&, 82.88 88.57 88.23 87.66
by, . 89.47 83.31 86.65 87.48
COD., :B% ¥
W BB ks; 89.23 89.70 86.70  86.43
R, 6.59 6.39 1.58 1.23
ky 43.69 50.86 51.2  53.56
by, 56.88 50.72 53.36 54.42
™ c
L ks; 50.39 54.38 51.49 47.99
Rk; 8.19 3.65 2.3  6.43
&, 81.32 80.30 84.55 80.60
ky; 86.43 84.45 85.36  86.64
TP % .
B ks 85.40 88.39 83.23 85.91
R; 5.11 8.09 2.13 6.04
RS EUARKETRBHFEDIH
Tab.5 Orthogonal test results of oxidation ditch and variance analysis
mH HEXRK S; f S; F BEM &iE
A(DO) 83.8945 2 41,9472 11.2110 B¥E
) . . Fos (2,2) =19.00,
COD,, £H % B(MLSS) 69.7265 2 34.8632 9.3177 BE 0.65
CG(R) 2.6631 2 1.3316 F.(2,2)=9.00
e 4.8201 2 2.4100
A(DO) 112.1505 2 56.0752 12.5168 5B¥E
B(MLSS 25.7103 2 12.8552 2.8695 AEE
TN LBR%E )
C(R) 73.1412 2 36.5706 8.1631 AEE
e 8.96 2 4.48
A(DO) 43.75%4 2 21.8792 6.3455 ABE
B(MILSS) 98.1918 2 49.0959 14.2390 BE
TP £ %
C(R) 65.2558 2 32.6279 9.4628 8%
e 6.89 2 3.448
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