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Optimization for Nitrate Removal of Denitrifying Bacteria by Response Surface Methodology
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Abstracts

This research was to monitor nitrate removal efficiency of denitrifying bacteria cultured in a lab-scale batch
culture system by controlling sludge age. There were 3 reactors which were fed with artificial coastal wastewater
containing acetic acid as a carbon source at 3 salinity levels, namely 15, 7 and 1 ppt. Denitrifying bacteria were studied
under optimal conditions for nitrate removal by using Response Surface Methodology (RSM) technique with the
Central Composite Design (CCD) was selected to determine 4 independent variables, namely, initial
pH (Xl) values range from 6-8, carbon source using acetic acid (XZ) concentrations ranging from 1-20 ml/L.,
yeast extract (X}) concentrations ranging from 1-5 g/l and agitation speed (X4) ranging from 0-200 rpm.
It was found that optimal conditions of nitrate removal for denitrifying bacteria at 3 salinity
levels were initial pH at 7, concentration of acetic acid of 10.5 ml/L, agitation speed of 100 rpm and yeast

extract concentration of 3 g/l except at salinity 7 ppt the yeast extract concentration was at 2 g/1.
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M5 1 Central composite design matrix Ysznoudae MiiewITudU (X) 6-8 Anududu
VOIUNAIAT VDY (NIABETAN, X) 1-20 1a02an399a07 ANUITUTUVDY Yeast Extract (X)
@ 1 Aa ' <3
1-5 nfudpans 1AZAIAIINITITOUYBINITNIU (X)) 0-200 rpm

RUN X, X, X, X, Y, = Nitrate remove (%)
15 ppt 7 ppt 1 ppt

1 7 10.5 3 100 95 91 91
2 7 10.5 3 100 95 97 91
3 7.5 10.5 3 100 89 74 61
4 7 10.5 3 150 95 84 10
5 6 20.0 5 200 68 76 28
6 7 10.5 4 100 95 96 63
7 7 10.5 3 50 95 96 52
8 6 20 1 200 46 62 64
9 7 10.5 2 100 97 97 34
10 7 5.75 3 100 96 97 57
11 7 10.5 3 100 95 98 91
12 6.5 10.5 3 100 95 98 42
13 8 20 1 0 74 93 45
14 6 1 1 0 93 98 32
15 8 20 5 0 98 97 51
16 8 1 1 200 82 98 61
17 7 10.5 3 100 95 97 91
18 7 15.25 3 100 96 97 52
19 7 10.5 3 100 95 76 91
20 8 1 5 200 93 76 68

21 6 1 5 0 56 96 74
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Factor 15 AN 7 NN IRTITEY
Coefficient  Prob>|t|  Coefficient = Prob>|t| Coefficient Prob >| t |
Estimate Estimate Estimate
Intercept 95.95 94.43 74.93

A-pH -6.00 0.0230 -24.00 0.0011 11.00 0.7184
B-C:N 0.000 1.0000 0.000 1.0000 -2.00 0.9474
C-yeast extract 2.24 0.0035 -0.76 0.4738 0.41 0.9554
D-Stirred 0.000 1.0000 -12.00 0.0270 9.00 0.7675
A’ -15.97 0.0035 -27.00 0.0087 -15.94 0.7627
B’ 0.076 0.9831 16.62 0.0592 10.06 0.8486
c 0.076 0.9831 14.62 0.0871 -11.94 0.8207
D’ -3.92 0.2964 -11.38 0.1628 -27.94 0.5997
AB 4.00 0.0976 -3.00 0.5070 6.38 0.8387
AC 6.25 <0.0001 -3.75 0.0109 2.38 0.7551
AD 4.75 0.0588 5.00 0.2843 -2.13 0.9458
BC 9.00 <0.0001 5.25 0.0022 -4.62 0.5483
BD -16.50 0.0002 -28.00 0.0006 -11.87 0.7058
CD 5.75 <0.0001 -1.25 0.2711 -3.63 0.6359

WO : A fie Ml TTUAY

B A9 AN uveLraIns uou (Hadaninoans)

C Ao ANUTNTUUDY Yeast Extract (ASUADANT)

D fio AANNITITOUYDINTAIU (rpm)

MAMTIATIZHANaDA (3199 2) wuh Teseiiinasuiulaedia p < 0.05 ﬁyuﬁagj 4 vy

Ao Mow5udu MU AnuduTuveq Yeast extract AN UYBIMAIITUBY AUANUIFITOVYBIMININ
ANMTUTUUDY Yeast extract AU AI1MTITOUVVDINITAIU 1AL ANMTUTUVOILHAIAIT VDY
iU ANUTUTUUBA Yeast extract
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O 23.3458 2 80.3061 E 66,9680
5 6.
2 769731 2 61609 °
B 1o 1008 g L se6083
S c 49 = 46.2476
[ =
1
Y, R,
20,00, \\R M 20,00 _
Sy Sy R0 ’ 20,00
152575 150 g
AN p . 7.50 SO, . -
Lu.sou\\ 200 1050% £ 7 500 1535 \‘\ ."f 7150
CN A oN o st Y | L
ST 650 pH 575 L7 6.0 pH on 3 .‘\II | [ 1]
1.00 6.00 1.00 6.00 ’ 5715407 650 pH

1.00 6.00

d' 1 a a o w Y dy A A Al a v dy
MW 1 Response surface plot Av1lszanimmmsinialuasnvesndwseuvainsedluaslids A nduie
15 WA B 7 WA uaz C 1 AN 521919 ANUAUIUY0 naInIs Uou tag Moy
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