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WE . RERPOKE R A R COD MR XELIAR B, 51 FEAT T 5 RE Y A 40 S0 A Ak B g 3 B K Rk A B2 AL AL v R 1
IKAE 3. 267 kg« (m’-d) " B COD 7 BUGAT T, 4% C17 B 22 I 0 $2 TF 210 000 mg-L~", AIF 5 i B2 X6F i Ak R 15 T8 IR
(expanded granular sludge bed, EGSB) R M #5 A2 M. £5 53, CL~ W B /NT7 500 mg« L~ B, X S A= 0 (99 il /B FHERAG; €L
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Effects of Salinity on the Operatlon of EGSB Reactors and the Anaero“blc

Granular Sludge |
TAN Xiao, HUANG Liang, YANG Ping " ,Tu Yi-zhou | & | ey
(College of Architecture and Environment, Sichuan Uilliversity, Chengdu 610065, China)

Abstract: The existerice of high concentrations of sd].inity and organics would have a gredt impact on' the microorganisms wheéh using
biorea€lors to treals wastewater. Thus, it is necegsary'to find bioreactors resistant to hlgh coneentrations, of salinity. The effect of sahnlty
on an expanded~ granular sludge bed reactor (EGSB )r’\':fas ﬂtudled by increasing the G~ concentrdtion from 0 to 10 000+ mg-l— uqmg.-
simulated high sahmty wastewater with a/COD Volume 10dd1ng of 3.267 kg- (m’ -d)s ! 4The results show no obvious mhlbltory effect’ of
Cl™ on the mi¢roorganism when the concentration of ,Cl7" was, below 7 500 mg- L 1. Above’ I 3 m’-(m*-d) ! Volumetrlc L gas
prodtiction rate was malntamed and COD rémoyal rate gotld’achieved 98. 1% when the Cl _concentration up to 7 500 mg-L"~ ! yiffle the
large ﬁpdrtlde size of ‘Anaerobic granular sludge occupylng the majority of of the system. The anacrobig “granular sludge was seriously
afféctéd when the 5Cl ™ congentration as 10 000 mg- L34 The” Comimunity structure of the anaerobic granular sludge was analyzed using
high-throughput Sequencing when the Cl- con(;entration was 0 and 5 000 mg+L™". The results show that the salinity stress produced
different dominant groups. The dominant species were Methanobacterium , Methanospirillum , Methanothrix , and Paludibacter when the
Cl~ concentration was 5 000 mg-L™", but Methanoregula and Longilinea were the dominant species when the C1~ concentration was 0.
Key words: salinity; expanded granular sludge bed reactor (EGSB) ; COD removal rate; volumetric gas production rate; anaerobic
granular sludge; high-throughput sequencing
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KH, PO, 43 IWE R N T EE K o i 2B 9 A ARl rr
W C. N, PR, = Fmchns LA C: N: P =250
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KB EREE A WA T ER R AL LN %
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Table 1  Composition of the nutrients
(%% JaeL! [ % Jael!
FeSO, -7H,0 6.985 |[MnSO,-H,0 1. 067
CuCl, -2H,0 0.075 ||ZnSO, -7H,0 0.263
H,BO, 0.125 ||{(NH,)¢Mo,0,,-4H,0 0. 125
NiCl-6H,0 0.250 |[|CoSO,-7H,0 0.443
1.3 a3 KTk
COD SR PRI 2 7 , W 52 {75 A 5B-3(C)

COD PR 2 A (o EE R ) 3 1B
TEHF R IRA ™ 5 Bk IR AR oA F =X
OYTEINE 5 RS el R 3 SR FH i e TR 7

PRAEJIURL 5 116 5 38 10 ) . 442 B OMEGA /28 Al
() E. Z. N. ATM Mag-Bind Soil DNA Kit i3] &1
B A5 T (8 25 SRR IO A S0 5 e 2B 0 v 1 DNA
FIBENEWEBERC A I DNA S8 . 4 H PCR 973K
FH5 1494 341F ; CCCTACACGACGCTCTTCCGATCTG
( barcode ) CCTACGGGNGGCWGCAG, 805R ; GACTG
GAGTTCCTTGGCACCCGAGAATTCCAGACTACHVG
GGTATCTAATCC. 5| A PCR ¥4 — 4,
% — % fff 5 ¥ A 340F. CCCTAYGGGGY
GCASCAG, 1000R : GGCCATGCACYWCYTCTC, &5 —
5194 349F : CCCTACACGACGCTCTTCCGATCTN
(barcode) GYGCASCA G KCGMGAAW, 806R : GAC
TGGAGTTCCTTGGCACCCGAGAATTCCAGGACTACY
SGGGTATCTAAT, 4= 46 44, 51 A Tlugfisa 5 2
PCR 4314, PCR A5 4UR  H¢ PCR P Wt 41 55004
BRI [DNA 2EfL R, %IJEFJ Qub112 oﬁjNA i3
NINEW; UAXTEILI&E’J PNA Fﬁﬁ U\ﬁﬁi’“ﬂﬁ 11
1) 55 R Fuﬂw“ %%ﬁf_fciiwiﬁ(i@ﬂx{ﬁ
ﬁﬁﬁ/\jﬁﬁ IllUmlnaJMlSeq 1 2 F%‘%&fﬁ%
30 5k R A2 T 3 FBie 1 R X RS
f‘fam%%ﬁ%%ﬁMLﬁﬁmm%ﬁ%M_
SR FH 10 e Prinseq ( B A< 0. 20.4) 5 FLASH
(WA 1.2.3) , K Brite & AR DX 840 7 310 % 1Y
AR Mothur ( MUAS 1.30. 1) , 43282k F A9 144
RDP classifier.

1.4 SLEIE

SEYGIE AL IR EGSB S aiE K C1 Ak B2
SRHE N N, AR BE B fap , 7 O 3R R 3 S2 )7 o) I i
IE AT 4 DB Bz L B K T CLT BB, £ B
Btk K bl H BEAK YK 2000, 3500, 5000 Al
7500 mg-L~". 7E &R B BO A KR A% 19 3 K
COD fH , RS IRAERURL TS e AR A2 43 A Al
DUREERE. T C1™ ¥R 0 F15 000 mg- L~ B4~y
B PR AAUBURL T 106 1 AT v 8 e I R % O R
/\*ﬁ,

FERh ) DA IR TS e sk F AR ok = ik i
157K AbFR Y, UASB J g T B B Y Uk 5 e, 422
WRTE AR Y EGSB UV #s B AT 50% . [
#5/K F145 B8 B} 18] (hydraulic retention time, HRT) &
24 h, [FIEEL R Sk 61 1, S 7 25 ek B 87 FH R B 22 Yl 4
AR ITE (35 £2)°C, #7K pH {E4EHRFTE 6.8 ~7. 2,
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7K COD YR FELEFFAE 3267 mg-1L.7",COD BB GM 90.5% , 7K COD FHUEEH 307. 1 mg-L~"; H )&

43.267 kg+(m’-d) "
2 #R5ite

2.1 EREEXS COD FAAR 5
EGSB L #i fEFE il 7K COD e | #E7K COD
BT, pH F R REARARNB BT HMETZA
[FIEREE (LA CLT MR BETT) 520, COD Rl R 1y 22 4k
T 1 Fis.

2500

2000 f < 80
5 1500 460 £
E p 3
[a) <( d (S &
g kv
2 1000 —=— 117k COD 140
= —o— LR

°l #%Jlﬂg: i
0 L 1 0
0 20 40 140
Il_-ir)xﬁf‘d
BrHa, b, e, d,eiXs MK CL- HEERRIKC N 0, 2000,

3500, 5000, 7500 m’g L FERIARE B9 114 d CI5 W
Eﬂﬁﬁloooo mg L UORE B R K3 dFXP“;éUfsoe
LA vm ) 'V,

~m1 coo wmaswszy, o0 7

Flg 1 Vdrlallons ifconcentrations of COD ren;f)val effluﬂqcy

ficl] ﬂU“{EHﬂ 5004mg-L~" A EGSB fyzr“%%ﬁﬁ
coD ﬁ&ﬁw@fxiﬂ IR, 3 4
1}@3&(30]) (O R FiE , 3 — ol 5 R 20 Y B 3 X
%%é%ﬁmi%%%wu.&ﬁﬁmmﬁmﬁ,
COD X £ 3K 76. 2% , /K COD -4 ik J&
H699.2 mg-L™'. MK B Cl o B b 2000
mg-L~",COD LERZFMA FEAL, H 5177 — By B b
A Fm, BIR B KBS, P LBERR
79.2% , 117K COD ~F- 3% i 678.25 mg-L~".
BHEKAY CL- M B TH 53 500 mg- L', KL #% 1
COD EBRAFARZ ) B E L, K2 Thm, V15 5B
RikF] 87.7% , K B9 COD 2 #k &N 401.9
mg-L™". XN #$7E2 500 mg-L ™" F13 000 mg-L ™" 1)
Cl ¥R COD APBRFABREIRFF R A Y KB 2
JFHAE3 500 mg- L~ [ C1™ ¥ BT bRk K oy
—Br B WA S AT ST d IFLR, K
Cl™ e BB M35 000 mg-L~", W #§ COD £BRH
A ITRAG  (HAT SR REZE R 7E 80% LA I, AN BEh
COD LBRFRAEP SN rhize i 1T+, COD “F¥ LBrFh

F 7K COD #e B I sh e K, COD & BRI A ik —
AR B A2 1], 76 N B E AT 4R 91 d X kK Sk Ak
R R HEK R N PO EERS I —£% , hy R A
T P I R B R A LR . MK CL ik B
— B HAEFT7 500 mg- L™, [N A8 B9 COD -1 2Bk
A 98. 1% A W W a), 7K ) COD ~F-41{E K
61.08 mg-L~"; [ COD EBRHRAET 500 mg-L ™" 1
HEK CL™ YR BE N WA 32 B2, 76 RN 45 )3 30 19 26
114 d 8 — R IEK C1 ik BT+ £110 000 mg- L7,
{HAEJEER H EGSB U i H B IR 48U 0K V5 Ui B
BT E BRI R R SEK 2 d AR
HEK C1 MR BERSE 97 500 mg-L~". 1 T %& Kk,
FEULHARIAY COD [ I 32 BIR K2, S N #5H
ARPRAR S INAT. 1E5000 mg-L~"#Y C17 ¥ JE T,
EGSB [ s & 45231 2 4~ H i39Ik f5 ,Cop E’Jﬁ%ﬁ
16 B IE 35 45 C1- 9 B 35 817 500 ng1.”!
[N, I I 25| CODY F6 % %rﬁ%m%%%ﬁﬁ
531/ & -' / a_,":-‘;r
2.2 B ARPCRIN N~

@%ﬁmizgﬁ%Tﬁﬁ& %mﬁﬁmﬁ
ﬁ,ﬁﬂﬁj:ﬁ)‘f‘?tfﬂﬁﬂ%‘f%afir“%%mﬁm%ﬁk
ﬁ?fﬁﬁm _f \ -’

ém#ﬂ(acr%%rﬁm 500 mg-L"! uTm‘,fy‘ﬂ%%
R R R B SR T e B IR
BT AR YRR — AR R KCE. BT 2
AILVE 7 a, b B, RN #5 BU= SRAR HAR
R, A KRR, FH¥ R 0.91 m*(m’-d) .
42 d J5, W% Cl™ ¥ B K #3500 mg- L', &
FEAERDE SR K (A AN B B 0 OF B4 H AT — B
BAMEK, N 119 m’-(m’-d) "5 455 F BB
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Fig. 2 Variation of the volumetric gas production rate
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COD BB AR Ak nl W, 5 # 44 iy DR S0TH b ad A
FH L, 7= H g ok AR b B A A8 A T AR, 24 Gl ik
JE M5 000 mg- ™", S #5 B BB SR IER A
TR 7E K YA ) AR K N P YR
J& BB B W T BAB B Y (R
.39 m*+ (m’-d) ~'; XHEELBERES CcoD
FBRFRA AT, R e B, RN 5 AT
RIET 500 mg- LY C1- W P IEA R [, 20
— BEH R 90k J5 SR A 19 28 B AR % T
EHRE R KT, R E 1.63 m* - (m’-d) !
LA

SV i 5 RR A 3R A B B S ) 1) A2 AR O
55 COD PSR AR LIS B0 LU AR, 76 £ B $ Tt 2%
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