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Fig.1 Diagram of the experiment setup
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H=YPnP, 3) Tab.1 Water quality of aerobic denitrification reactor
[} p 0,
:P=(C: RJE(C: R) o DO NO,-N NH;-N NO;-N )
Simpson (D) , 550 20.1 8.6 690 141 045  2.18 95.51
’ 5-100 204 8.6 637 1240 140 1275 73.74
D=1-YP?. (4)
. 5-150 203 8.6 697 1628 0.8 1935 60.12
Pielou (Jsw)
6-50 209 8.7 606 1.90 091  1.90 98.71
Jo=H"InN, (5) 6-100 204 88 571 204 205 203 98.62
,N 6-150 207 87 509 191 054  3.38 97.70
Meclntosh (V) 750 20.5 8.6 638 140 058 131 98.61
Euclidian ’ 7-100 202 8.7 6.17 176 2.14 224 97.63
7-150 203 8.7 547 442 156 1047 98.90
U:\/Z”fz ’ (©) * 5-50 HRT  5h, NO;-N 50mg/L,
s N i (CI*R)
(S) ,
(Ci R 0.25 ’
1.4
AWCD , NO3-N AWCD
(Principal Component Analysis, PCA) 2 , AWCD
s Excel 2010 , HRT
SPSS19.0 , P <0.05 NO3-N
2 24h , HRT
NO3-N AWCD ,
2.1
, ; 24h , AWCD
1 1 ,  HRT 5h, NO3-N ’ ’
; 96h | AWCD s
50 100 150mg/L , NO3-N
95.51% 73.74% 60.12%; NON ’ NOAN , HRT
; HRT 7h>6h>5h, AWCD 7h>6h>5h,
» NO-N NO:-N
(1996) : : HRT
’ ’ NO3-N AWCD
’ 50mg/L>150mg/L>100mg/L (P  0.05),
’ NO3-N ,
NO3-N 50mg/L
2.2 >
2.2.1 HRT, NO3-N HRT 5h, NO3-N 50 100mg/L
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Fig.2 AWCD of microbial communities cultured in different hydraulic retention time and influent NO3-N concentration
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Simpson Pielou Shannon-Wiener Simpson Pielou
150mg/L>50mg/L>100mg/L 6-100 (HRT=6h, NO3-N= , 6h
100mg/L)  6-150 (HRT=6h, NO3-N=150mg/L)

F2 AEKAIEEREFHKEER LR IRE TRBHEY ooh BFTHIBEE B H1%1EE
Tab.2 Microorganism diversity indices of micro-organisms diversity index at 96h in different hydraulic retention time and different
influent NO3-N concentration

Shannon-Wiener Simpson Pielou Mclntosh

5-50 3.173+0.017% 0.953+0.002° 0.924+0.005 ** 5.957+0.224°¢ 23.333+0.577°
5-100 3.173+0.029™ 0.954+0.001 ** 0.924+0.008 *° 6.237+0.346 " 24.333+2.082°
5-150 3.13240.031° 0.951+0.002° 0.912+0.009° 6.485+0.232°¢ 24.333+0.577°
6-50 3.108+0.018° 0.950+0.001° 0.905+0.005° 7.107+0.467° 25.333+1.528 "
6-100 3.168+0.031 % 0.953+0.001° 0.923+0.009 *° 5.663+0.266 ¢ 22.333+1.528"
6-150 3.182+0.020 0.954+0.001° 0.927+0.006 *° 6.671+0.245" 26.333+1.528 "
7-50 3.162+0.036° 0.953+0.002° 0.921+0.010° 8.068+0.092* 23.333+1.155°
7-100 3.118+0.037° 0.950+0.002° 0.908+0.011° 5.787+0.245 ¢ 24.000+1.000*
7-150 3.245+0.009 ° 0.958+0.001 ° 0.945+0.003 ° 7.332+0.140® 24.333+1.155*°
(P <0.05)
2.4 1.0t =
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#3 AEBRELRBEEFTANERSTHEXRE
Tab.3 Correlation coefficients of different carbon sources with
the first two principal components (PC1 and PC2)

R
PCl1 PC2
40 0.557
80 0.793
o- —0.655
0.948
L- —-0.639
L- -0.504
L- -0.718
L-
L- ~0.503 ~0.589
L-
B -D- 0.568
D- -y- 0.742
i- 0.527
D- 0.822
D- 0.638
N- -D- 0.796
a-D- -1- 0.585
a-D-
D, L-a-
D- 0.86
0.575
0.507
D- 0.587
Y- 0.737
o- 0.944
D-
D- —-0.894
—-0.708
2- 0.681
4- -0.711
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2005) 5 =15 ,
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Fig.5 Cluster analysis for microbial communities in different
hydraulic retention time and different influent NO3-N

concentration
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CARBON METABOLISM OF MICROBIAL COMMUNITIES IN
AEROBIC DENITRIFICATION REACTOR

JIANG Yu-Li, HUANG Zhi-Tao, SONG Xie-Fa, CHEN Zhao
(College of Fisheries, Ocean University of China, Qingdao 266003, China)

Abstract To understand the microbial community structure and carbon metabolism characteristic of aerobic
denitrification reactor, the Biolog ECO technology was used to study the effects of hydraulic retention time (HRT) (5, 6,
and 7h) and nitrate concentration (50, 100, and 150mg/L). The results show that the microbial metabolic activity was
positively related to HRT within the range of the experiment. The order of impact of different nitrate concentration on
AWCD (average well color development) was 50mg/L>150mg/L>100mg/L, showing that nitrate concentration affected the
microbial metabolic activity. The preference order of various carbon sources for the microorganism in the denitrification
reactor was polymers> acids amino> carbohydrates> carboxylic acids> amines> phenolic acids. The Shannon-Wiener
index, Simpson dominance index, Pielou evenness index, and Mclntosh index of various treatments were significantly
different (P<0.05) between the treatments in pairs. Among them, the treatment whose HRT was 7h and NO3-N was
150mg/L had the highest biodiversity. This experiment used the Biolog-ECO board to analyze the metabolism
characteristics of the microbial community in the aerobic denitrifying reactor, and the results provided a new way to
promote water treatment effect by adjusting carbon source.

Key words aerobic denitrification; microbial reactor; hydraulic retention time (HRT); nitrate concentration;

Biolog-ECO board; metabolism of carbon source



