27 3 Vol. 27 ,No. 3

2006 3 ENV IRONMEN TAL SCIENCE Mar. ,2006

1,2 1 1= 1 1
(1. , 300072 ; 2. s 300050)

- BR ( )

- , SND ,TOC/ N 5.0,4.0,2.8 ,SND 96.4 %

95.3% 96.2%, , 66.0% 61.2% 56. 3 %.
TOC PHB , SND ,
PHB , . ,PHB ,
SND , s SND
:X703.1 A :0250-3301(2006) 03-0473-05

Intracelular Sorage Polymer Driven Simultaneous Nitrification and

Denitrification of GAOs Granular Sudge

WAN GJlingfeng'?, WANG Xuan', JI Min', L IU We-hua' , YAN G Zao-yan®

(1. Shool of Environmenta Science and Engineering, Tianjin Univerdty, Tianjin 300072, China; 2. Ingtitute of Hygiene and
Environmental Medicine, Academy of Military Medicd Sciences, Tianjin 300050, China)

Abstract : Aycogen accumulating organisms( GAQOs) granular dudge was cultivated and stably existed in a sequencing batch reactor
(BR) , fed with acetate asorganic substrate, by meansof gpecia aternating anaerobic-aerobic operation mode, i. e. withdrawa ater
anaerobic period and dudge aeration during aerohic period to suppress the activity of phogphate accumulating organisms ( PAOS) .
Anaerobic-aerobic batch testsof GAOs granular dudge were carried out to investigate its smultaneous nitrification and denitrification
(SND) performances under different TOC/ N. The results showed GAOs granular dudge had high SND activity, SND eficiencies
were 96. 4 %, 95. 3% and 96. 2 % repectivdy as TOC/ N were 5.0,4.0 and 2.8, and the totd nitrogen removd eficiencies,
decreased with TOC/ N decreased, were 66.0%, 61.2 % and 56.3 % regectivdy. Measuring and analyzing the variation of
ammonia, nitrite, nitrate, TOC, intracdlular gycogen and PHB in batch tests, it was verified that intracelular PHB was used as
carbon ource of denitrification and denitrifying glycogen accumulating organisms (D GAOs) were regponsble organisms for the
denitrification activity. The degradation rate of PHB was dower than that of soluble substrate and therefore throughout the aerobic
period the sparate procesesof nitrification and denitrification can proceed at smilar rates, which was help to improve SND eficiency.
Key wor ds: glycogen accumulating organisms ( GAOS) ; denitrifying glycogen accumulating organisms (D GAOS) ; aerobic granular
dudge; intracdlular storage polymer ; s multaneous nitrification and denitrification (SND)
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Table 1 Operation parameters of parent-BR sysem and batch tests
parent- BR
/ min 5 5
' /min 90 20
/ min 5 —
/ min 10 —
/ min 240 300
1 /min 10 —
/' min 360 395
1.1 | % 75 75
1.1.1 Parent-SBR RC
/ -d? 4 —
BR / 20 25 20 25
) oL, 1/4,
! 1.2
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Table 2 Compostion of synthetic feed of parent-BR
, , system and batch tests/ mg- L ~*
, , parent-BR
5 400( ) 400( )
NH,C-N 30 30 60( )
! KH,PO+ P 8 10 10
y MgSO,4- 7H,0O 50, Cadl,20, KA 20, Mnd,0.1,
1. FeS0O4- 7H,0 0.1, CuS04-5H,0 0.1, ZnSO,40. 1
#K - —
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90U m, 2.0 3.0mg/L.
3
, 0.8 1.5mm, 2.0 mm ,
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Fig.2 Profilesof TOC, phogphate, intracdlular glycogen
and PHB of parent-SBR under steady-sate operation
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Fg.3 Resutsof batch tests under different TOC/ N
3 SND , ,
Table 3 SND performances of batch tests under different TOC/ N
TOC/ N
5.0 4.0 2.8 N,O
(NH#-N)/mg- (L-h) ~® 2.782 3.840 4.692 [10,11]
(NOx-N)/ mg- (L- h) -1 2.682 3.660 4.512 (2 0 3.0 mg/ L) SND
SND Y% 9.4 953 96.2 (95 % )
! % 66.0 61.2 56. 3 ( 50 100” m)
1) SND =( - NO-N)/ 10 20 , ,
SND ,
SND , SND

1.0 mg/L ) S\ND o1,
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