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Effect of Temperature on the Pefrformance and Microbial‘ Community Sﬁ'uctnr'e

—

in an Integrated Anaeroblc Fluld}zed -bed Membrane Bloreactor Treatlng.
Benzothlazole Wastewater e ’

w 4 # g 3

LI Yue', HU Ql GAO Da-wen' ! f ¢ ol 4| v '

( L..State Key Laboratory of Urban Water Resou’rce and E-il1v1r0nment Harbin Institute of Technology, Harbin 150090, China; 2. School
of Phﬁrmaceutlcal Englneerlng, Shenyang Pharmaceutlcal Unlverslty, Shenyang 110016, Chlna)

Abstract; An integrated anaerobic fluidizeds -bed mé'mbra‘ne bmreaotor (TAFMBR ) was applied to treat synthetic high-strength
benzpthiazole wastewater. This study investigated the ffect of temperature on the performance, membrane fouling and microbial
communii}}‘ structure of IAFMBR. The results showed that decreasing temperature had an adverse effect on the performance and the
cycle of membrane fouling. When temperature declined from 35°C to 15°C , the COD efficiency dropped 7. 4% , benzothiazole removal
efficiency dropped 49.2% , the accumulation of total VFAs increased 225.66 mg-L~", and methane yield (in CH,/COD
dropped 0. 118 m® -kg™'. The membrane fouling cycle shortened from 5.2 d to 2.5 d. For cake layer, the concentration of soluble

removed )

microbial product (SMP ) increased from 42. 47 mg+L™" to 70. 62 mg-L™", and the extracellular polymeric substance ( EPS ) content
(in VSS) increased from 46.30 mg-g~' to 82.22 mg-g~' when the TMP was 15 kPa. For mixed liquor, the concentration of SMP
increased from 36. 46 mg-L™" to 69.35 mg-L~" and the EPS content increased from 47. 47 mg+g~"to 81. 63 mg-g~". Protein was the
main component of EPS and SMP, and occurred in proportion of 80% . The microbial community structure showed that the dominant
phyla were Firmicutes and Chloroflexi, which accounted for 42. 6% -61.0% of the total relative abundance. The genera Clostridium
(13.7% ), Levilinea (15.2% ), and Lactococus (17.9% ) dominated with decreasing temperatures. The dominant methanogen was
Methanosaeta.

Key words: integrated anaerobic fluidized-bed membrane bioreactor; temperature; benzothiazole; membrane fouling; microbial

community structure
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Fig. 1 Schematic diagram of an integrated anaerobic

fluidized-bed membrane bioreactor

IAFMBR S8 FE R AME . PR, NE, =
FHA B A8 FREZE AR 1. 27K DR 8 G B 2 7K
AR AR, IRt AN T i 30
FERE R AP PA Be A RSS2 A2 o B iy . AT PN
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AL PR oK A IR IR R IR S B 2% (anaerobic
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(soluble microbial product, SMP) f$£H 773 UL SC
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2.1 JRFEEXT IAFMBR 8175 RE 520
2.1.1 JEEXT COD LBRBUR A

Bifi 25 U5 BE (I RAG, AFBR 19 COD 224 2652 Wi b
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17k COD K (335 +40) mg-L~". YR T 2
25°CHT, COD LBRFmEGT K, HAEE N (88.6 «
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g L =ik
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Fig. 2 Effect of temperature on COD removal efficiency

KNI R, TAFMBR 4 COD 2R %R (% ) 4%
MIE(93.4 £0.9) (35C) . (92.4 +1.5)(25°C) F
(86 £1.5) (15°C). MEHErhal LAAE H, A TR
T3 AFBR 7K COD ZBR2E TR T 20.6%, i
IAFMBR 7K COD KRBT 7.4% , HEZR
PRIAE T B g 21 17 S2 v fEH.

2.1.2 RS IR IT e I BR AR A5

Bl IR RO IAAG, AFBR H3 7K rp 248 31 e ms 1) o
T M (2,11 £0.28) mg-L™" FFF5](29.33 +
1.82)mg-L™", HERRRM(95.9 £0.6)% T [
(42.5+4.8)% (& 3). % IAFMBR H/KiMi 5, 7K
JF0E M A U BE N (1.23 % 0.22) mg-L™" | I3
(26.35+1.98)mg-L™", LFRFM(97.6 £0.5)%
TRER(48.4 £4.0)%.

MELHE AT LA 1, YR B N 35°C T B
15°C, ATFBEME Y 2 BRR B R B AR EEm iy &
BRI AR S A W T T S B o A 3
PRERNRZ —. s E " 5 T AR B
(MRTR, IR AT IR ) XF 8 Fhbid: 2 LB bl 1 52
me. HAFSRASIR RN, BEIREMNT G, AR
P EBRAICEI B4R T

40

4 100
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T
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=
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Fig. 3 Effect of temperature on benzothiazole removal efficiency
2.1.3  REXHE KRR R
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Fig. 4 Effect of temperature on the accumulation
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of VFAs removal efficiency
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(109.36 +8. 14)mg-L~", HHF ZH2(79.02 +6.66)
mg-L~", ARR(13.47 +1.86)mg-L™", T2 (16.88
+2.14)mg-L™". 25°CH, RSN (164.43 +
8.60) mg-L~", H ' £ (93.39 £8.68) mg-L™",
IR (23.07 £2.30) mg-L™", TR (47.97 +4.33)
15°CH}, &R S5 M (538.12 +41.58)
mg-Lfl, HA 218 (362. 72 + 40. 74)mg-L71, R
(35.15 +2.77) mg-L~", T & (114.58 = 12.51)
mg-L™", JRAR(25.67 +4.80)mg-L™".

Bifi 4 L (PR BT REAIG, R AR 22 48 DA 35°C i)
f4(79.02 £6.66) mg- L~ 3 /i | 15°C i} 1y (362. 72
+40.74)mg-L™" | 3 H O BR1E B LB T 5 Y
B E T 50% , BRI EZERT. L2
LR R Y, e LA H g = A= H
e AR AN, CRREE R 2 R YR
Y, XA B TT LUK 1R B Ak il SRR AL
' A — TR, 7RI, R
PR VEHIEARZE S .

AR RN TR, R T REA
et AT RS2 2AMA]. 5 TR RS 30T A

mg-L7".

STV A, 26 Ems 1y 5 A 0t T i 4 Tt

MBETAEA ASHOMRIE. Avdin & 7/ LPT08
R, W 3R LA 3R (R e DSR4

B2 ) 1Y 4 FIOR[R] BT SV BE A 465 (Tt e Y mgenae- g A8
ESNEAR: 5 ] AR TS D B e
- DU R 218 R ) X T MR A A B s . LA
REERFY], SN AERSN T REA ™ 4m
HIVER. FEASER B IR AN T [, AFBR
FRK R R T s Y B i b E 3 (29.33 £ 1.82)
mg-L~" (E 3), sXnl gext T R éa g — e miivE.

TAFMBR /K ¥ % 1R S B R T AFBR ik, H
R 4y S (57.57 £ 11.11) mg-L™' (35C) .,
(87.76 + 11.32) mg-L™"' (25°C) F1 (283.23 =
27.96) mg-L™'(15C).
2.1.4 B B A

35CHT, M a, Wi, HbeH s A
I BE P SRR B e R (K 1), 25°CHY, AR I
TEARIAT T T . MR R R 1SCHF, & AE
PREJ WL T KR, b B GE T B (8. 13 +0.64)
Led™ FRERI(3. 68 £0044)L-d ", Hldt Rl A S
BON (72,4 £[1.29% T R3] (48.2 = 471 )% ,
7% (1L CHZCOD,, I 31 M (0.302° £/0. 026 )
m’-kg ™ TR (0184 +0.024 )nﬁ-kg-f i2££ﬁﬂ
SARRRIY R B, SRIIERIA PR R, 7 e B 15 1
SESAN LA DR ) SR IELE 10 ~ 30° 2
i}, FEﬁﬂE%ﬁiﬁ@?téiﬁaﬁj&ﬁﬁaﬁféﬁﬂ<&%ﬁ§&%ﬂ£P°lw”

- T Vot e T ~
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