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W OE: N TR RIEK M, RPN AEY RNV A (sequencing batch reactor, SBR) ARHE T R
7K, #%%2 NaCl. Na,SO,4 Fl Na;PO, #h B AR5 IR PURE A5 e L BRI 2 . 455431, 24 NaCl I Na,SO,
THEEh 0 THE 4 30 g/L I, Vo AT S (sludge volume index, SVI) Hi 135 mL/g F %% 71~73 mL/g, &% (total
nitrigen, TND 2BREH 80% F FEF] 60%, M4 AY) (extracellular polymeric substance, EPS) JBifEifc /i H 521~
523 mg/L THE 5] 896~917 mg/L, V5Vl RIT: 24 NasPO, /%M 0 JHe % 8 g/L I, SVI i 135 mL/g T &
198 mL/g, TN ZFR#H 80% N 52 60%, EPS Uik FE th 549 mg/L FHmE 674 mg/L, KAEVGRIZNK . % NaCl
I NaySO, FhIE MR, 1SR UIREEREIR R, TN LBRZE TR, EPS JiKET &, MidF NaPO, SHEHE S, 15
PEUTREERERI TN L2835 T F&, EPS LRI 7. SR1M, BEAG NaCl(30~0 g/L)- Na,SO, (30~0 g/L) 1 NasPO,
(8~0g/L) HEMIAAL, SVI{H A M 71 mL/g Jh &% 298 mL/g, 73 mL/g FF& 2 291 mL/g A1 198 mL/g TF& %
241 mL/g, TN EBRZIH 62% T FEA 43%, 65% FFEA 44%, 70% FFEA 35%, EPS BTk A5l 917 mg/L
T4 1092 mg/L, 896 mg/L F17H4 1078 mg/L, 674 mg/L T1i 4 759 mg/L. 4 NaCl. Na,SO,4 Fl NasPO, #h ¥
MRS, T9URUTRRTEREAN TN 2R T, EPS REIREAREETI &, SRR &L T IRk
EER. ., FRAE, BLR, MR, FIREBK
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Martins 255NN, AR IRAE AR AT (F/MD
FE R UE LR BT 0 RN, HA R 2R AL
SN 285 T BT 0 B I 1D D DRTRA 458 14 A 7] o SN
Murthy 251512 BV A 245 22 9 R 189 B2 5 850 e i K
PEEALI R B 25, AJ Schuler Z6PWfF5 e, %
REECER ORI T BT WSV DR BRI R B
K RO W 2R E I IS, SVI A T
150~300 mL/g A A= 187 22 1R B 2 I A0 W7 4y 22 4R B ik
BERK, LR E BRI S, R w5 AR
(COD) % BEEMLRAE, AT R
RAAR G5 R 5 8, AT 5t RO il K R R 4 s B TR
Wy, K g . et R SR R T
(A/O) ALHISERRAETETG K, KIS (dissolved
oxygen, DO) #&il#E 0.5~0.7 mg/L, K&
WY FRFasE . AT Schuler 22T 97 6 B e A= Bl 1k g
K, ZR (NHy-N) KK, 158 furid &,
KK B S, 15 B 7R RARR I 2 SRR
WAL T . ARSI R R SBR R 4%
WEERAEVETS K, 24 DO A 2.0 mg/L, J5i8 5l
0.065~0.1 kg/(kg-d), MiREALT 16°CHY, BlEAE R
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JERIBEAS, Vole it e 22, AN,
XA S B YR TR, TR A WS Ve it R ik
(mixed liquor suspended solid, MLSS) i 2 000 mg/L
RG24 1200 mg/L, FhTENZMTS Ve 73 i) B 2R &
¥y (extracellular polymeric substance, EPS) /K>
LW VG Ye, RIAEHL B T2 20°C )5, Vo vikEE
BETCVAI ST IR . AR SBR R &kk
PR K, 88 T B a s PG e DTRE IR (1 5%
Wi, 4BEHh 40 L/h I RGeS e Dl RerE Rar, mE
AN 80 L/h WA TRMEEIZAK, BEA
160 L/h I W) &2 7 ™ S PR Ik, SV ik 2
600 mL/g. = <o R PE K TS Je SR ARk /)N
LT, NAh 2 R TR R S ) R T
20%F1 40%. Rl REZI R G0 A BOR K47 4R,
BREERE R T B . V57K PAETEAS [R] R A 1 6
RUSION - SP AR T 8 0y PR R ) S i e o A
RIE .

15 Ve B K W 1k v e VAR s AT i B N T
FREARN G REZ —, AU A Fs, T Haf 3
I o iy 28 S AT FS)s 5 Ve 2 I B 1 N AT 5
AR RUMIAE K0 A SCWEST T ERE AR SBR 1.2
TGV NI A8 S G 22 R AR I 5w, 25 48 AN ]
R ST P NI 2R A, V5 e 2K AT J5 SBR L
2B BT G 1) BRI AR AR B R e ik i
T ERREX) EPS A5 Je i BEE i 52, LI DA 42461
FFGST 175 e N B A B A 4

1 #MRERZE

1.1 REEEMSITEH

SBR[ W % K 2 WA WL A, SN 4% N
B 15em, EREEHR 30 cm, WRGHEEWE 1
Fose J N2 R TS0 SV R ke %, SR
ACO-003 Hfg A g, i i 1 v H sl
BRI AE. pHAE. SALEREA. (ORP)
DO kB T N, S e bR 48 4L . SBR
K H KG316T B[] 4k 2545 il AN 12 47 F 1 5 8 s
(6] o 24 7RI A A M, ROV BEE 3 NIRRT .

SN 2 R FHEK 5 min—BE < 6.5 h— 4 #E 2 h—
Ui 35 min—HE/K 5 min—WE (14.75h) K817
Jie BERIYIBAT 1AW, & 2h B 1k, i@
CRE-SUTE =y 7 i) | Y o eV S e N TR e N4
WA PR A W V5 KA B ) i, VoK AR BT SR
A/O 1.2 (Anaerobic/oxic process) iz4T 7\, 157k
UL Csettled volume, SV) 1AFR3%0k 30%, i
R, VI RGP R 3 EAT A R AT
THALTR . Vo N KR I HIZE (30+2) C, {5
(sludge retention time, SRT) ZE¥fE 20d, JHAW

AVF AT (mixed liquor suspended solid,
MLSS) ZJ4 3 000 mg/L, % fi#4A (dissolved oxygen,
DO) #iHI{E 3 mg/L 247, pH{H M 6.5£0.5.

1 AAESIR 2. BEUOR 3. WX 4. pH WEL 5. ORP JUE{X
6. HUBRBERES% 7. HKI 8. HHER 9. BEVTARSE

1.Gas control valve 2. Aeration pump 3.DO monitor 4. pH probe 5. ORP probe
6.Mechanical stirrer 7.Drain valve 8.Mud discharge port 9.Aerating system

B1 SBREARKETEH
Fig.1 Schematic diagram of lab-scale SBR

1.2 RIEAK
IRIR RS SR K, EE R WK 1. Tl
JLEAST (mg/L) : FeSO47H,0 20; CuSO4-5H,0 50;
H;BO; 50; MnSO4H,O 50: Na,MoOs2H,0 10;
ZnClL7H,0 10; CoCly:6H,0 50, /KK JFiAehs W2 2.
£ ERESHEKEERS

Table 1 Main ingredients of simulated salinity wastewater

EH 4> Main ingredients JuMl  Scope

CH;COONa/(g'L™) 0.8~1.2

NH,Cl/(g'L™) 0.13~0.17
NaCl/(g'L™) 0~30

Na;PO,/(gL™) 0~8
KHPOL/(g'L™") 0.03
KH,PO./(g'L™") 0.03

MgSO,7H,0/(g'L™Y) 0.025

CaCl,2H,0/(g'L™) 0.03
R 6 #/mL 1

F2  HKKBRIERR
Table 2 Influent water quality
HEKIE R

Index of influent water HElE Scope
COD/(mg-L™) 400~600
NH,"-N/(mg-L™") 30~40
NO;-N/(mg-L™") 0~2
NO,-N/(mg-L™) 0~2
TN/(mg-L™") 37~52

1.3 SR SN 7%

R 5 R AR D B2 T 2 5
(NO;-N) TR N-(1-Z855)- & Wtk i
BHE (NOS-ND P RHAPEAM OO MK
R S BRIV -5 00 66 eV s MILSS SR
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JEARE HYL; SVI SR 100 mL VA9 30 min FfT
JavgRAAR (mL) /5T (g) ElE; DO
FHHE WTW (Oxi 3401 AY) 23 HriCil; EPS
52 S B 0 43 BB R R AR+ ekl e
0~ 100 °C /K # 3 B o1 W s 5 A= 90 40K
LIBRA120 F#i OB M5 R BERH NDJ-79 &b FEAX
ME .
1.4 Rt

TSI TR RE R S mNE TEvS e R tERE S
BRI KR R 2 —. 46 DO 4 3 mg/L 44T T,
K 3 AFATH SBR N #%, 254 i Bl A
NaCl. Na,SO4 Fl NasPO, £, F—LihfEfagis
17 5d Ja, HEER R AR WIS TS Ye DT R 1 52
Wi o b Y PR B = A W 5 T R PR — 5 TR
HARTTAL LR T I B A w5 /K H s Fr - NaCl
NaySO4 A NazPO, #h F FIARa ;s ) — 7 A 4
RAELRE T LiifiE. mT%. BoEides
SEMAEMPIRKESM, A #EE SRR
THRNE. FMik, 5 NaCl. Na,SO4 4L, NasPO,
W5 FEEG I . AR R, NasPO, #5411
fifi e i V5 VR e 5 R AR TS eIk, 5k
IRAMEDCRE, HEKEME, RETEIEFIBIT, XM
E RIS R R VP T e s 2 (. NaCl.
Na, SO, & B 1A 2 = EARY 5 Ve A FFR 2L (sludge
volume index, SVI) Fly5 eG4 M-42 4L 2 , NaCl.
Na,S0, #h i a7 804l i K& koK, Vol id PR
i, SVI FF. 4 SVIMKT 70 mL/g i, XFP4cft
AR R ARVFISAT I B 2R A

2 BRSO

2.1 FERETERERNASE

% 3 N RS TEYS R SVI FIBHFER M.
03 AL, ABEREBGUE N 2~3 kg/(m’-d) (LL
COD 1) I, NaCl &R 0 Jhii % 30 g/L Jo g
B, SVI 1 135mL/g FF¥% 71 mL/g 5T 4%
298 mL/g, FhIEHEFFAE 14 mPa's 247, 24 Na,SO,
HEH 0 FFEA 30 g/L JEEHFECE, SVI H
135 mL/g N % 73 mL/g JoTF & 4 291 mL/g, Zh)%
YEFFE 12mPass Zidi. Y Na;PO4 b5 0 THa &
8g/L Ja B Wi &ML, SVI 1 135mL/g J+@& &
180 mL/g , 4k £ Jb i 3 276 mL/g, %)% H
13mPa-s #4114 36 mPa's, FF4E4EH14 76 mPa-s.
NaCl Fl Na,SO, X SVI FIsgmif—3%, X4
NaCl #1 Na,SO, 5% M 30 g/L FEMK % 20 g/L I, &
V5 R IEAK (SVI>150 mL/g) . B# NaCl. Na,SO,
ST E, ERNTERE R, SEERRK, Hik
UUREPERESR F7: 24 NaCl. Na,SO, $hE LG, %

MrAEFUkSS, EY KRS, MRK, Rk
AT V5V - SR, 24 NasPO, £hE 5T 4 g/L B,
B NasPOy #h 5 (4R ST = FH AR S 3 SVI>
150 mL/g (V5 %% >15 mPa's) , NasPOy £hE )
AL RES 5 TG TR A, X 5 eI 4E U S i ot 45
B—%, {HJE, NaCl. Na,SO4 5 NasPO, h/¥ 11748
AREE LTS VR R AN ), 53X 38 T PO s 1k
Ve E TR T, [R5 BE A% 5 i PR f
1224k, NasPOy 38 2455 3k A= WA Qi ke B e 14
FH, NasPOy 1 & ik ey 5l AR 34 BE 8 F I 2B AR,
i, SyE IR .
RT3 BETII SVIFFHERIEIE

Table 3  Effect of salinity change on SVI and viscosity
FhFE I R

Types of salt  Salinity/(g:'L™) SVI(mLg") Viscosity/(mPa-s)

0 135 13

5 143 15

10 120 17

15 121 15

20 105 18

25 82 10

NaCl 30 71 14
25 100 14

20 165 18

15 229 12

10 271 13

5 278 14

0 298 10

0 135 13

5 139 11

10 123 13

15 144 14

20 110 13

25 85 12

Na,S04 30 73 10
25 97 11

20 156 14

15 231 13

10 282 12

5 287 11

0 291 10

0 135 13

2 142 15

4 153 19

6 176 24

Na;PO, 8 180 36
6 198 42

4 219 59

2 238 67

0 276 76

e HEKERAT A 2~3 kg /m*d (Bl COD #).
Note: Influent volume loading was 2~3 kg /m’-d (according to COD).

*{ NaCl HI Na,SO, /%1 30 g/L F#{EZ] 0,
Na;PO, FhJZ 11 8 g/L FR(RE] 0 I, B0 s PR
PeAHB BT Wl 2 P 1B 2 R AR IR
Fle A ERIE R . 18 2a FIE 2b 3KHA,
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NaCl. NapSO4 #2540 I T, B 5 PGl
TSRS ARIRATAE KR 22 R TR - X A] e T30 ) 3
NaCl F1 Nay SOy, £h B s Il v 175 Ve KRG ML H
WA T A, TEEVS I RS i 2R E iR
W PLABERE,  [FIIHE 22 R 1 AR B ik
a1, MER B EK)S . NaCly NapSOy £ BEX)
LR EAE TS O, SRR K= I, 5]
2RI, K& 2 2B, B0 JE P
Bk RIAFAE R B4 . WG WI, NaPO,
R T E AR K pH (L AYS e S S T iy,
H5Pe RGN E TP URAT, dEms SVI s,
TSR UIRFME T B VSR BA It R R IR K
B, X2 TR IR AR FE R iy ) LU I 2R (V)
BRI T B R A v R B e o, e AT i 3 Rk
P, BUE RSS2 R0, A4 B 5K 1 B
HKZ, PR B WAE; W55, NasPO, £hA2
(A B 5 SR K R AR E TR BAIR, R T 38 N IR )
AR, AR AT RE Sy W — SRR M BOR 1 O AR
Pk, XL IMPIRELS GO E IRy, AR
PRI AR 2, BUEJeUTREERe R 2=, i
51 B I

c. Na;PO, il

#: NaCl 1 NaySO4 #5530 g/L TBEZ 0 If; NasPOs #hEM 8 g/L T
(GNP

Notes: NaCl and Na,SOj salinity was dropped from 30 g/L to 0 and Na;POy
salinity was dropped from 8g/L to 0, respectively.

B2 FRIBREGHMANT S

a. NaCl % b. NaySO, ¥

Fig.2 Microbial morphology after sludge bulking

BRI, X F R A V5 Y I K 10 &5 Eh v K b B R
g, BN T ARG V5 K B A Bk et
VEI, ToHLER e 05 I5U38 SUBAR (T A5 g g U721,
2.2 SR IZ R EREXT TN #0 COD K BRIRHY

E/
=AU
2.2.1 FRIBIKATE AT BLRBR G Fh

K 3a &M, 7EHEK COD MR 7k 576 Fi
38.5 mg/L i, ZIKATBE®E NaCl. Na,SO, fl NasPO,
HIEB e m, AR LR N 90% N R 70%,
X AL i T AR pp e A A TR A TR, A
REAE N o 6 P IS5 IR A BT VI, AR T iR A
L B LB TR 1K 3b R, IZAK TR NaCl.
Na, SO, Hil NasPOy #h JE R IE W i, AR H
80% I PFH 60%. 1% A2 i1~ £h B2 i) s i A BT
WA T HRIAE BRI N e £ P IR BT (K0 56 b4

WEV NG PE, RN, om0 5 B RE R A IR S Al
OB A R EE R, 5 SR AL BT 0 AR KA A AR
AeJ), FEUAAEM LR TR, MWE 3a F1E 3b ik
ARSIV IR NI o 6 B o i BB 0, 2%
BB 70% RS 50%, WA 2B R B R 1)
B4, NaCl F1 NaySO4 H1 60% R [%%] 40%4 45,
Na;PO, H 70% &2 35% /40

A NaCl W NaPO, ONaSO,
100 - .
I i | I I
Before sludge bulking | After sludge bulking
YOER g

= - o0
= =} =

[

WU LB 2 Removal efficiency of NH'-N/%

40
0

#R1E Salinity/(g-L")

a. MEAEZERERE
a. Effect on removal efficiency of NH4'-N

100 -

P T | T i
2 gtk Before sludge bulking | After sludge bulking
& |
= O
S 80 I
g I
2 A
2 70fm A‘A Eﬂ? | -’
w
3 = Ao | -
2 60 M LpSEh =
5 !
¥ 50 l A om
& | s 5
H | w
E 40t
= I L
30 1 1 I 1 1 1
0 10 20 30 20 10 0

L)% Salinity/(g-L")

b. X R R ZBRERE
b. Effect on removal efficiency of TN
7. BEZK COD FE & 7731k 576 1 38.5 mg/L.
Note: Influent COD and NH,"-N were 576 and 38.5 mg/L.
B3 FRIBIKTTE A IR R M Y
Fig.3 Effect of salinity on nitrogen removal before and after
sludge bulking

XFEFHT NaCl Fl Na,SO4 #h L F] 30 g/L
(NasPO, TR/ N 8 g/L) I, JEPEVG e R GEANIE M
REITEY) CEBTRIR, V8 EIA I A A A s
SR, R FERRARMS, g SR A Wbt 6 B2 i B AR
M, FEREBR TR, X 5KREREE R
I8, AETESTe 2 YL S, BEAR 2 S
i, ARERA e SR TE, BESCRE, (H2
aok v P R P S B NI E ) () 54
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TR AL 2R Sz i Ak o ] 3 o Sy (2324
it = N Jo —[NHL]

out ( 1 )
HRT - -MLVSS
&6%1{%% — [NOX7 ]in _[NOX7 ]out (2)
HRT-MLVSS

A, [NHy T AHEKEEIRE, mg/L; [NHy Jou
HHKEEIKE, mg/L; [NO i AiE/K NO-N ¥
[, mg/L; [NOxTJou AHK NO-N ¥, mg/L;
HRT 7K I35 B I T0], hs MLVSS Jy i &5 ko
BRI RS, mg/L.

W (D R () AT A R R A
i, R AR, S B R L
FE N KR EIRER AR, K 4 R LT
A 2 R A 3 2R TR AR A A . A A N )

3.0
X NaCl A& NaSO, O NaPO,
Ag‘

=25 —%
=t o O
5 "\ o
S20F XA o
£ %A
=
25tk MQ il
3 XK #
= x)&))
= L KW
Z 10 2 >xx>>;; % a4 500
o %g%
H A 7
205t
1 1 1 1 1 1
0 10 20 30 20 10 0

HhIE  Salinity/(g'L")

a. WAL AR IR 5L

a. Effect on nitrification rate

6.5h, AEALINE A 2h, “F¥) MLVSS ##I7E
2150 mg/L F4:AF K, 4 NaCl #l Na,SO4 #: & H1 0
T sl 30 g/L i, Bl &6 e s, iR
i 2.7 mg/(gh)FEMEE 1.0 mg/(g-h)iAT, At
Zi 3.5 mg/(gh)EKE 1.3 mg/(gh) it SR,
BEA SRR (BhJE i 30 g/L BRI 00 , Atk
R R ENS , B ZRFFAE 0.8 mg/(gh) i dy, i
I 1 1.3 mg/(g-h) AKX 2] 0.7 mg/(g-h) - 4 NasPO,
R 0 FhE R 8 g/L B, Bl SR EEEMHI N, i
N 2.7 mg/(gh)FFAKE] 2.4 mg/(gh), KAk
RN 3.4 mg/(gh)BEE] 2.7 mg/(g'h); SR, B
H R EERWIBRAG (EREEh 8 g/L BRAKE] 0 1)) , il
1 2.4 mg/(gh)FEIKE 0.9 mg/(gh), KAt
HZ 2.7 mg/(g'h)FFK 4 0.4 mg/(g-h).

o

3.5 X
B
3.0 _QL%DX)E)Q "

Fefififeidi=  Denitrification rate/(mg-g'h™")
%

1
10 20 30 20 10 0
51 Salinity/(g'L")

b. SR A (5

b. Effect on denitrification rate

W BEALIRTE R 6.5 h, RESLITEE 2 h, P MLVSS #HI4E 2 150 mg/L, Afbidi R A AL R LL MLVSS it

Note: Nitrification time, denitrification time and average MLVSS were 6.5h, 2h and 2150mg/L, respectively, nitrification rate and denitrification rate were

B 4 AT Ak B ofe B IR 60 7R

Fig.4 Effect of salinity on nitrification rate and denitrification rate

calculated according to MLVSS.

X PH T R R B 0 S S04 v An e A A Y A
PRI VBIE s ok i, A A RN S A Ak BE A1 P T
VRO AR T A AR 8, 7K 53 135 1 40 Mo Ji 3k A
AN Eh KT, AR AL Ay AT, AR Al
WK FET, A A T R S A A o A s 2 SR
BT BRAR T, i A T 6 R g il e R 4k 42 PR ALK
X T 2 W N R SR B () A A R R il
1 B8 7 £R 8 PR S B v o, 5 SO Ak T8 R R A
P R AR,

2.2.2 FRIBMRATE AT COD X MR R 697"

MK S RRTLLE S, SIRIEIKET, 24 NaCl 5%
Na,SO,4 2 1 0 FHEr 3 30 g/L I, Bl h i 3% W
Pem, COD LM 90%ZEH FIEE 60%; 4
NasPO4 2 1 0 FHE 3 8 g/L I, b5 b () T+,
COD LFR%FH 90% FFFEZE 60%. 1Xi& M TRt &

FE BT, AE o R e [ i A i i A PRy
FEGE) COD ZfrE; AR, I ) Eh FEmIA T 1
PRI EE R, BRI T R AR, 1
F3 COD LBrFE TR, mlEiKE, bEEREN
A% (R 30 g/L 2 8 g/L A% 0 i) , COD
ERRF M 70%4k 4 RS 40%. X HE h T RiE th
(P RAG, 38 I 1y 0 B R A AE AN REEA T 15 TR0 8T
R, PELCOD EBRER R, X547 @ty
i el AR AL
2.3 SREMEIEREEX EPS FUITIRITFEMER]
A

ML AN S5 W) — e AR A5 A N AR oy T
RSN — P o TR G, — ROL g — L4
TG T A LA S IAER S I B A HLA) . EPS REfE 5
W% P 35 Y PR 2 R B .
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ANl ONaSO,  ENapO, 4 SRWMEIE EPS UL
100 i3 Ui 95 Table 4 Changes of EPS before and after sludge bulking
Before sludge bulking After sludge bulking IR AT IR
Tt Y, 2 i =]
= % ES Before sludge bulking After sludge bulking
2 Types i EPS R EPS
o ofsalt  Salinity/(gL") /AmgL"') Salinity/(gL") /(mgL™
s % 0 521 30 917
=
g 20 5 640 25 945
e 8 737 20 981
ERP NaCl 15 798 15 1011
£
2 20 832 8 1038
3 50 25 893 5 1087
_E 0 30 917 0 1092
=) 0 523 30 896
o
10 ! ! | L ! ! 5 632 25 906
0 10 20 30 20 10 0 3 694 20 926
FHE O Salinitv/(e- L
1Y Salinity/(gL") NaxSO; 15 702 15 949
e i 20 791 8 1023
B 5 FRBIKAG LS COD &k 698w ’s o4 s 1098
Fig.5 Effect of salinity on removal efficiency of COD before
. 30 896 0 1078
and after sludge bulking
0 549 8 674
\ N NasPO. 5 568 5 691
2 4 v, 8y, NaCl #EEH 0 It T s s . 150

w Fl 30g/L B, EPS 1 521 mg/L F i H
917 mg/L, SVI i1 135 mL/g [ % 71 mL/g (£
3) 3 24 Na,SO4 h 1 0 FH & 3 30 g/L i, EPS
i 523 mg/L J+ 7 % 896 mg/L, SVI Hi 135 mL/g
PR % 73 mL/g (£ 3) o SR, 4 NaPO, £ )%
0 JhEl 8 g/L I, EPS H1 549 mg/L T i 4
674 mg/L, SVI 1 135 mL/g T+ % 198 mL/g (£
3) o WK, BEFE NaCl Al Na,SO, £ % 1%
WrbEAL (i 30g/L KA 0 D, EPS 4l iH
917 mg/L JF 4 1092 mg/L, 896 mg/L Jhim 4
1078 mg/L , SVI 73 ul i 71mL/g Jt & &
298 mL/g, 73 mL/g JF/# 4 291 mL/g; #Rifi, Bl
# NazPO, B EIFFE (i 8 /L ¥4 0 )

EPS H 674 mg/L k% 759 mg/L, SVI Hi
198 mL/g Fh#i 4 241 mL/g, X3 By 1 £k 5 1Y
TR T A A0 TR R A FH A A B P TR AE

b K T AR Y Re g oy W — e R
TR B SRRk, X ) 4 K &
K4, FECEPS LR IR N FE, 7/£—2
£ Y0 B P BB R R IR I, S TS e AR D)
SER RS, AR R B R D, BT
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Effect of different salinity on sludge bulking by using sequencing
batch reactor

Jia Yanping®, Wang Shanshan®, Zhang Lanhe'®, Wang Xuming?, Guo Jingbo®
(1. School of Chemical Engineering, Northeast Dianli University, Jilin 132012, China; 2. Beijing Agro-Biotechnology Research
Center, Beijing 100089, China; 3. School of Civil Engineering, Northeast Dianli University, Jilin 132012, China)

Abstract: In order to study the effect of different salinity on the sludge bulking, a continuous experiment was
carried out to treat wastewater containing saline by using sequencing batch reactor(SBR). The effect of changes of
NaCl, Na,SO, and Na;PO, salinity on the removal efficiency of pollutant and settleability of activated sludge were
investigated when sodium acetate was used as carbon source. The results showed that under the condition of
dissolved oxygen (DO) of 3mg/L, sludge volume index(SVI) was dropped from 135mL/g to 71mL/g, and removal
efficiency of total nitrogen(TN) was dropped from 80% to 60% and extracellular polymeric substance(EPS) was
increased from 521mg/L to 917mg/L, and the sludge performed a favorable settleability when NaCl salinity was
increased gradually from 0 to 30g/L. When the Na,SO, salinity was increased gradually from 0 to 30g/L, SVI was
dropped from 135mL/g to 73mL/g, and removal efficiency of TN was dropped from 81% to 60% and EPS was
increased from 523mg/L to 896mg/L. However, when Na;PO, salinity was increased gradually from 0 to 8g/L,
SVI was increased from 135mL/g to 198mL/g, and removal efficiency of TN was dropped from 80% to 60% and
EPS was increased from 549mg/L to 674mg/L. And furthermore, sludge bulking was produced. When the salinity
of NaCl and Na,SO,4 was increased, removal efficiency of TN was decreased, sludge settleability and EPS mass
concentration was increased. When the salinity of Na;PO, increased, sludge settleability and removal efficiency of
TN were decreased, EPS mass concentration was increased. However, with the decreasing salinity of NaCl
(30~0g/L), Na;SO4 (30~0g/L) and NazPO, (8~0g/L), SVI was increased from 71mL/g to 298mL/g, 73mL/g to
291mL/g and 198mL/g to 241mL/g, respectively, and removal efficiency of TN was dropped from 62% to 43%,
65% to 44% and 60% to 35%, respectively, and EPS was increased from 917mg/L to 1092mg/L, 896mg/L to
1078mg/L and 674mg/L to 759mg/L, respectively. After salinity of NaCl, Na,SO4 and Na;PO4reduced from high
value to low value, sludge settleability and removal efficiency of TN decreased, and EPS mass concentration
continued to increase. Sludge bulking was produced after the salinity was reduced. (& CAK)

Key words: salts, sludge disposal, denitrification, settleability, sludge bulking
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