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study investigated the

effect of salinity on microbial activity and N>O release characteristics during the simultaneous nitrification and
denitrification processes in a sequencing batch biofilm reactor (SBBR). The result showed that salinity inhibited the
microbial activities of each bacterial group in increasing, sequential order as follows: nitrite oxidizing bacteria
(NOB)>ammonia oxidizing bacteria (AOB)>carbon oxidizing bacteria. The effluent COD was stable at about 50.0
mg/L in the range of salinity from 0 to 20 g NaCl/L. The average NH4" removal efficiency reduced from more than
98% to 70.5%, and TN removal efficiency reduced from 42.4% to 16.9% respectively, while the N>O yield increased
from 3.9% to 13.3%. Similar to SND efficiency, the internal concentration of carbon sources (PHA and Gly) first
increased and then decreased with increase in salinity. The N>O release was mainly produced in AOB aerobic and
endogenous denitrification processes. The low N>O release could be ascribed to the anoxic zone deep in the SBBR at
low salinity (<10 g NaCl/L). As the salinity was increased to more than 10 g NaCI/L, there was a decrease in internal
carbon source synthesis, which aggravated the electron competition between each bacterial reductases in the
denitrification process. Further increase in salinity led to an increase in extracellular polymer substances (EPS)
synthesis and the proportion of polysaccharides (PS) in the EPS. A decrease in the anoxic area deep in the membrane
led to the inhibition of the N>O reduction.
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Fig.1 Schematic diagram of SBBR experimental device

BAS LI AR A 5 AHr B (Phase I~V), & BBt
IKERFESY 15 0, 5,10, 15 F1 20 gNaCl/L, SBBR fa5E iz
1T 4 AN R EE I I K2R, A LI R R B
HERRB B, HEZKG R A HERR B 7 A= B

2.3 EEMENE X

LU #E 583 K (Specific Oxygen Uptake Rate, SOUR)H
TRIRTWAEY SRS VA RGN, WG
B IR (ATU) RIS 55 (NaCl0s) 1] 43 514 AOB FLE A
SR E AT (Nitrite Oxidizing Bacteria, NOB)#J3 101,
T I 17 AR A AL B Y I NA [F) B A E PR R, e
FARLZEA R ) SOUR, FRAEEPEIS IR R4 & B HEITE
Yo ARNEATHBORM, O R 4E B a0, &2
Tow KM fE, E 250 mL Jop AR #E Ehok H IR TR 35
30 min, J5E B LB SOUR, e J5 S A&
1o BRAF4E SBBR B, Ak 1T .
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Table 1 SOUR determination batch test of different
microorganisms
No. Inhibitor Aim SOUR
1 — Inhibit the activity of all the bacteria SOUR;
2 ATU Inhibit the activity of AOB SOUR,
3 NaClO; Inhibit the activity of NOB SOUR;
4 ATU+NaClO; Inhibit the activity of AOB and NOB SOUR4

TR R ARt 2 SOUR, i AN B BER e
G R, TR BRI, HEITEA
S HEFEAIEZE: SOURu=SOUR;

AOB AR #EZE: SOURA0s=SOUR,;-SOUR,

NOB FLAEZ#EZH: SOURNop=SOUR,;—~SOUR;

WAL EERESEE 2. SOUR=SOUR—SOUR4
MR AC: AC=SOUR/SOUR,

{1, SOUR; 73 7 A AN R 5 FE T % B B AH S ) SOUR,
SOURy N AN NaCl B A i ik %

24 MR R hTFE

2.4.1 KSR E 7V

F Multi340i {455 DO/pH & (HEE WTW 2
F])M 52 SBBR P DO Hl pH . F A5 720 5 db ik
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HEIRENS,
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RSEER . W T A R N AR AR,
FAAREIEAC ESAH N.O IKIE, BT @i N HP-
Plot/%3 T-#(30 mx0.53 mm H42x25 pum J&), EilkilE
At HEFELUEEE 110°C, 4R 180°C, ECD failll#s
300°C . FHTIHRZS SEM C I IS NoO IR BERY,
3 #£XR514%
3.1 AEIREEVIRREMEMREEHT K

SOUR A2 J5z WA= 4 it S5 ask P2 v 4% 2 B B A= i P P
HESH BN, KEBEET S, AT
TN Z 1) DO et HATRARUIHEH, siRdE K rsiE

J&, DAERR A BTK P AT L, IERUREREGS g
NaCl/L) F &4 SOUR S ARFFEEZ M, W#E 2.
EREE A 10 g NaCl/L PL_ERS, BRER T fed= 4 4 o s A
B TS PR, RS AE Y IE R AR B B, PR
T BRI - £5 5 F1 0 g NaCI/L 19 % 20 g NaCl/L I, SOUR s08
A SOURNog HI 7.65 F1 8.54 mg/(g MLVSS-h)7 7l FE %
2.43 1 0.82 mg/(g MLVSS-h), 75 REL AC 735104 0.32
F10.100 EREEMGIMBIA T WAV EA AL, Y
HEAT AU R B DUIE BB 3B I8, AT 5 0 Bl A 4
PEo [FIRS, EREERE N, KA DO MRFEERIE LR T %,
5 NOB #Lt, AOB %I DO KA H &£ /), £{K DO
MR, HO%om R AR R B N T NOB,
SOURa0s/SOURNos i 0.90 3 % 2.96.

Fz2 HIELEMHT SBBR NREEFLLESEE(SOUR)REZEMHRZH(AC)
Table 2 Variations of SOUR and activity coefficient (AC) under different salinities in SBBR

B . 0 g NaCl/L 5 g NaCl/L 10 g NaCI/L 15 g NaCl/L 20 g NaCl/L
eterta SOUR AC SOUR AC SOUR AC SOUR AC SOUR AC
Carbon oxidizing bacteria 235 1 25.6 1.09 219 0.93 18.8 0.80 16.8 0.71
AOB 7.65 1 8.09 1.06 727 0.95 597 0.78 2.43 0.32
NOB 8.54 1 8.98 1.05 6.87 0.80 2.65 0.31 0.82 0.10
SOUR »0/SOURNoB 0.90 0.90 1.06 2.25 2.96

Note: the unit of SOUR is mg/(g MLVSS-h).

3.2 A[EELE SBBR E1TIHAE

SBBR E3l)E, 434 0,5, 10,15 F1 20 g NaCl/L
B AT KGN B 1~V),  ShEERS RS I fE o,
H COD EBEEY KT 80%. F5ifll SBBR AbHE hi5 K
PRI AR 2 fras . KA SRR B AT T, e
TR | 5 BE AT AR AL, (R R A
W, R AN MRIERE, R NEETIIL 55 vE
ERTIAEYD o BN R B S A TR ) A0 1 R A 95122
Campo 252210 K HLAE £ A 0.30~38 g NaCl/L i, SBBR
it AR SN S AT HLURR(TOC) 2 (3R e ] AR AL

JE NaCl #: it , SBBR Hi7K NHs*-Neg #Z /N T 0.5
mg/L, “FHEBRF AT 98%[NH,-N ZFEFMIER 2 h
RAEK(NHS Nind)« KR ARG ] 3N
5 g NaCI/L If, NH-N ZERFITCHIRAM . b
T, SBBR P4 HiIZK NHy*-N ¥4 2 Je s b ke s,
YIRS, S8 SBBR A NHy -Ney i - Fh, 4
TR, SBBR W AWML, LM REZ T
H5E, A 10 g NaCl/L, NH-N ZEFBEEIL 95%. &
RS SR AOB AEWIE K AN B i PER, SSmiAE) IE
HAFLTRE, MM RE U TR . ShEEHY £ 20 g NaCl/L,
SBBR JfbJ5 NH4s'-Neg i& 12.0 mg/L, ZFRHEEEL

70.0%, K3 NO,/NOy H 0.03(0 g NaCl/L)34 &
0.89(20 g NaCl/L), N,O “F-¥Jr=3 i 3.9%H % 13.3%,
KB NOB X #h BEARAL B URK,  EhRESE X NOB (141
VEFIE S, MM S8 NHL-N SRR A 1 NOy A fig
MISEALZE NOs -, 5 Cortés-Lorenzo ZE23HHF 73540
SBBR HERLR M/ AT A R HREAEY) . Hodr, IR
XA N DO (1564 TR T B, A TR R i
HMER X 35; AOB 1 NOB )4 AN %553 74 0.25~0.50
H10.72~1.84 mg/L, AKT FFHREABICA XY, Z%
X3 3 B AT NH, N AR . S FE =26 (1) NOy
FNOs~ LAY #07 2tk N AW A R X 38, DAANIEA
LB A BRIRAE N B -, SE R Ak . AT 7
o, JFUK CO/N B, FAEYfE1E PHA #1 Gly & &11K,
J& NaCl e, SBBR ¥ SND 20F A 42.6%(HR 4 K
2 FrBe 1 M 0~8d KR SND 20, i+5°F- 1) SND 2%).
BEELEERG N, SND 2% BN G D% HEN
5~10 gNaCl/L I, “F-34) SND %% Ky 48.0%, JR P w]RERE
RERFE T, NH4'-N ZFRZRFFC, i fik8 T
NO,, 5 NOyi&JE ML, NOy i JF i 42 Al 7 il
299k 40%, SND RCRBEIGNN; SEE T, WA
i, MRS Sk, S ARG PRS2 2406, SND F#
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Fig.2 Performance of nitrogen removal and N2O yield in SBBR under different salinities
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Fig.3 Variations of PHA and Gly in SBBR typical cycles under different salinities
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