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Abstract; In order to investigate the denitrification efficiency and N,O emission characteristic of
denitrifying glycogen accumulating organisms ( DGAOs) , variation of the endogenous polymer and N,O
emission characteristic during endogenous denitrification process were explored in two separated
sequencing batch reactors ( SBR,, and SBR, ) using sodium acetate and glucose as carbon sources
respectively. The total nitrogen removal efficiencies of SBR,, and SBR, were (80.2 +2.8)% and
(63.4+3.5)% , and the N,O yields were (7.16 £1.43)% and (13.35 £2.46)% , respectively.
When sodium acetate was used as carbon source, organics absorbed by DGAOs in anaerobic stage was
stored in the form of endogenous polyhydroxyalkanoate ( PHA ). When glucose was used as carbon

source, part of the organics was used for intracellular glycogen (Gly) accumulation, and PHA synthesis
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decreased. In the endogenous denitrification process of DGAOs, PHA and Gly were successively used as
endogenous carbon sources, and the rate of electron supply by PHA was much higher than that of Gly,
leading to accumulation of a large amount of NO, and increase of N,O emission in SBR,. The inhibitory
effect of NO, on activity of nitrous oxide reductase was the main factor leading to N,O emission during
the endogenous denitrification of DGAOs. Compared with glucose, sodium acetate was more easily

absorbed by DGAOs as an easily used endogenous carbon source PHA | and the emission of N,O during

denitrification was reduced.
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Fig.1 Schematic diagram of sequencing batch reactor
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Fig.3  Endogenous denitrification and N,O emission

characteristics during acclimation of DGAOs with sodium
acetate and glucose as carbon sources
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mgN/ (gVSS - h) o DIAAHE/E ik 411k DGAOs,
MU R KA Gly, M5 M Gly 4% 22 % fif fe ity
T T8 A U, R A% 2. 40
mgN/ (gVSS - h) o LR ME, H NO; - N LER
HM(81.6£4.2)% , TN £FRFEN(58.5+3.6)%,
X SBR,., SBR, N PHA FL ZH & H (48.0 £5.2)
mgCOD/gVSS [% % (22.9 £2.7) mgCOD/gVSS, H K
FRWIHEL T Gly G M. 5 PHA AL, Gly BoxfE
A 0 SCE AR ISR A 0 B ) T, DA T S S50 ) e
LT E] Y, SBRe, N A9 TN L BRAREAK. SBR N
NO, -N &K EEHN(6.65£1.65) mg/L, H %
NIRRT B NO, - N #YIE g4, DL SR A
HREYIE RIS E TS T R GE N, N IR S A Ak i FE 2
I NO, -N R R, H 2RI SBR RGN K
NO; - N BUREEFR, LR Nar X o 55 A1
JIRTF Nir, A Py 2R B B8 19 NO; — N3 Ji
U EHEIS R AR N R R, RE RS
WAFAE NO; — N, Nar b [ T 70 A RAR L K, 32
BTN DRSS A B B 7™ AR B T4 2 i 1] 1 Nar,
Nar 7647 BR (0 B F-3 drad B vp 5 A7 W AR 7
AHFFEH, SBR W PHA 5 AR, 42 it 719 i
JI N, RS R NO, - N BRSO
JE, ZGENANAFTE 6 mg/L Ll E R NO; - N R
5, HRAF T RIRE I R T NO, - N, SBRg IR

e 22 .
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RN SBR, NFER A AL S I NO, - N ¥ B2 AR
L.

TE SBR, N N,O 7 E iR 5 NO, - N A RFF
TEIEAHIR KR, QI S (b) s FEik AR B,
NO, - N fHZ 5% (6.57 +1.17) mg/L,N,0 3
%(2.68 =£0.23) mg/L, N,O =% J (13. 35 =
2.46)% ,N,0 Bt % i (0.22 £0.05) x 1077
mgN/(gVSS « h) Wi % (9. 71 +0.87) x 107°
mgN/(gVSS « h), & NO; - N H & N,0 Bji#H
., TE SBR, N, PHA 7EH A FF 46 5 19 90 min P AJ
IRBEARME , 55 PHA BEREAHLL , Gly FEARER ML 1Y
HORTN R, e # p NO, - N BRI, 7
S A T, Nar A UQ/UQH, 14 i 1%
TR AR AR, Nir 1 Nos JUJ 27 DA (2,25 48
IR FR (¢550) L FAL s B b AR 1S L M
RAAEE oK AR L f, Hom Rk AT
UO/UQH, , X A REJE HL T~ 1% i 2k A% rpr Nar 4 K H1 1
fRE S KT Nir 19 EZ RS . SBR, (9% il fk i
A, R B NO, - N R 4, du ok B N, 0
BRI TS . L, FEADFSE I NO; - N
At b, W PR A HORBRAIR  BOs A Abad
PR EE NO, — N B, I il Nos 1
P, 330N, O Bl S

NO, —NXf N,O ik J5t BA i 4E A, {3 =4
L M AR . #8453 BF 580, NO, — N i1 N,0
W AR, Nir F1 Nos [R] B B\ €550 Hi, 7% i i 3k
1RHLF, W Z RAAAE W] B 35 4 AN S Ak
W BB AR, N, O 38 JFUh T 4, SRR RS,
DA I A Ay o HE A B, 7E Nir F1 Nos Z [A1 ££7E
ML 50 4 B4, I LA N B VR AR O R I A

DGAOs At e, H ¥ 75 Nir F1 Nos Z [A] ()43
TCA B F, 7~ B2 3t 3 1) AR T 18022, DPAOs P I s
A R b, PHA 3 ff 39 232 ) sl 20 I A 2 i) Nie
1 Nos Z [A] (1 i, 735 4+, NO, {938 Ji 38 A UG 25 2
N, O 38 JFUER A 1.6 1, MK NO, - N AL
il Nos f 3 1, A& 3 N, O Bl A,
WAWIEHE H ,NO, - N b g b, EAE# | N,O
W) ) o 2 i B EAH R (FNA) . FNA 5 & Cu”
(1) N,OR 14 J& vt A& A= L, AT A Nos i £k
W, FECE TS AR, 51 N,0 FEPY

2 IR AN [R]BE BT 9L R AR 4 RS A LAY i
WM RSB L. 78 SBR, A, IR B
BREREA DL, M BRI AR, RS
RIS IR ML RO 25. 1 mgCOD/gVSS, Hifiy
J5IRE A PHA /5 (48.0 £5.2) mgCOD/gVSS, 14
FEMEEE R (66.2 +5.6) mgCOD/gVSS; W Wi BAAvf
FETTHOREE A R (2. 63 £0.21) mg/mg, Bk
Jii PHA &3 0 (1.91 £0.23) mg/mg, DA EREN
Shy WE— B T I, RO T = S5 A1) D o P AR D e A ™ 2
RES AL T, L) 3 gl S 8 20k A7 AR o i i 31
MIpI It LA PHA JEAEAE . AR AT N JE R, IR 4R
W B W SR LR T, S T TR R SR DL i R R &
(18.1 £3.2) mgCOD/gVSS, Ml Py R hm (5.1 +
1.8) mgCOD/gVSS, 3 B R4 [y B ) 2 i B S v ot
RE AR R )P AR 8RR B Cly MRt /. KR
W BeJa 3, — &R 3 AR A ALY AT B AN A
BRI T 68, L A 0 A ME— B i, H PHA &
AR (1.27 £0.12) mg/mg, Hop™ AR i A i PR A
Sy W E SE N IR S Ak AR BT AR N S8R
A R = Wy AN [l R ) R SRR

R 2 AEEFRREENY RSB A B TF R

Tab.2  Anaerobic organilluar polymer storage in two DGAOs SBR

W B COD @ﬁﬁi/ i Jﬁ?ﬂéﬁ%ji/ PHA %ﬁiji/ ﬁ%{%ﬁ%/ PHA % ﬁjzﬁ;/
(mg - g~ VSS) (mgCOD - g~ VSS) (mgCOD - g~ VSS) COD [F]fka COD [A)fb =
ZRAN 25.1+4.3 66.2 £5.6 48.0 £5.2 2.63 +0.21 1.91 £0.23
AR 18.1£3.2 -5.1+1.8 22.9+2.7 -0.28 £0.07 1.27 £0.12
3 #i LAY N R Y LA PHA O 32, PHB 22y PHV (1)
O #RA - IR (REEHA) 817720 2.6 Mz N R Y LL Gly S5 £, 1 SBR Al

Yifk GAOs, TERRBEZAF T, iLZh il 1 PAOs A,
PR SR Wl 15 AR S0 W 23 301l Ol (084 £0.19)
me/L F1(1.42 +0.11) mg/L, fEREA - R LM
L0 h S RN A R N AR TR, 9L DGAOs,,

SBR, N, PR I A Ak i B2 % TN (1% 2 B 253 51
(80.2 £2.8)% F1(63.4 +3.5)% ,N,0 F=2R4p 5K
(7.16 +1.43) % F1(13.35 +2.46) %

@ RAARBIEYIE, DGAOs [ ik it #

.23 .
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LT NO, - N BLRAM N0 B AR . DGAOs Y
fead B b, Bt N R AR R, ASTRIRR IR 94k P
TR R AL FE ) N, O 77 B Wi f A, N, O Bk
RERA R NO, - N R RIEM G, PHA
1 Gly fRUAE R IRk DGAOs FI T, LA 8 A
IR AT, DGAOs P PHA & Ji it FEAIG, A £k )i 193 LA
Gly fEAH A, $2 bl Pl T %, DGAOs 4
VRS A o 2 v f - B Al R R AR R S v R
NO, - N X} Nos i MMl /E A, J& 53 N,O0 =3
B EE R
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