ISSN 0250-3301 CODEN HCKHDV

(HUANJING KEXUE)
ENVIRONMENTAL SCIENCE




w % B 37 535 % 412 4

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 2014 4E12 A 15 H

H  R(EZ)

L5 OB R +oovvvveseenssssssnnssc B KE, TS, M, M, E AL (4415)
B SRS S B BRI A +ovvevvvvvvveeeneoes AL, PR, R HR, T B B, B, H L (4422)
KIFTTRIBTE PM, | 1PIE 2R T TR ARG T ++vvvveveveeesoe BT, EET, A, BB X, % 8 (4431)
WO PM, ¢t UK LB FITRARE -oovoveeeeeeesssssssssssssssnnn AT AH KB, TR T, F B (439)
LT RGBS SRR - eevveeeeoseneeeseneenns F 5, EEE R, KA, I IR KT 5 9 T (4446 )
TR AELRB S, VOCs AEARASAE B SEBMRATT  cevvverreeremmmmmmeeemmmmiee ettt G, RN, FALE  HHE(4454)
AR B KA R T BERE ST -ovvveesssseoe FERERE,BHE, FSR TR, R, R R, 5595 (465)
PR T RS B AS AS [) JE2 VR BRI BN ASARA, - eeeeeeeeeeermmemmmmiiii e E, LW EE T, FALIT(4475)
AIEKA CO, MPSHHTEFRT QA/QC I IEIIFEL HIFAl +eveererrereeereenees XS Bk AR E LTI, 07 W (4482)
IV ZE CH, FIN, OHELIE FATE - oevevereeeeeesesenseee s P BE, RAk R, R HE (4489)
SREIR S 2R OB KA T AL SRR T R SEBRAITTE - evemeeeemmmeeemeemmeeeeeees INE A AR BN IR B R (4495)
1 AT AR TSN, O A5 RS o oeeeeeeesssneeee RS, IS (4502)
TRIT 1 IKARZE A3 B MG ISP AT v veeeemee e T, AR, FE A, Fk, EH(4511)
T AR K B DA SRS ORONT : DS BBTL | T BB VLARIT B ovvovovvssnnnnnnnnnnsnnnecss
.................................................................................... ]‘E"Jéj‘z’jl%g’%«lﬁ-gi,é%\,gﬁ@,éﬁgﬁg’jdjl(4522)
HT R RIS a BIEMTTE -ooeeeeee BRAE, W EARCKRADE, T8, Evx, R EE, B (4530)
T AE B T VTR AR . TR I ZS AT vveeeeeeme e LEE I, A5k E(4537)
FIAREIEXTHE /K AT =0 42 DX v i S8 - S R BRI - A, A, AR, Eok, RE, AR, BiE(4544)
e P TR LDHs F SOl A1k B0 AL BRIERCR KL oo oveeeeeemeeees RAR,REA,HE, RTH, TR (4553)
IR PR DX TR 3 FAE I KR R ) B AR B R BR IR ceeeveeeeemeeneneeneneennen KA, Kk, IR E, R F (4560)
K TiO, RIEIEHARBEMIAEACRITIME  --evveeemmmmeemmmeeenieneenes K, FEM, AT, A I RE, KK, R (4567)
BRI ——PE R IR Z 3R 05 48 (PAHSs ) HEBGE A TR M -eeeeeeeeeeeeenes mEE, PR, X E(4573)
AT P K AT TR K JEARLIIIIFEE, weevveevemmrerrereeeereeeemmiiiii e T AR, SR RANE, T A(4582)
VKAL) P LTRGBS YA E MR F oo B, B, H A TS AR, B E % 5 (4589)
2 FRIERL BAF VR AL B EN YL R K W RE TG Y A AL FUAEIIFIT eeveeeemreernmeeennnns AR SR, A, R EFE KA (4596)
BRSSO S R LA SRR TR ovvvveeesssssnncs W, MR TR % 9k, 06 37 (4602)
MBR AL FRIE LS 5 7K B RE S M B TR ZERAIARAIT - evvvvvvmmmnrmnereeeeeeeeeemtemiii e B, KA, BIE(4610)
B M PRI R BB ABR BT ZIIT  covvvrerreeerrmmmmeeeeemmn et HI  F i (4618)
A T2 BRI SAB AT AL < vvveeeerrreeerrneeesnneeeesnnitee et ee s Ay A MW B TR IR N E(4627)
STV B AP R T TTILAS BRI eevevvssseennssssenni B EF K, AL ERE, K AM(4636)
28K )T VTR B A M B DR B SR I HIT T - eeeeeemmmmmemmmm e THE AW, KH(4642)
JEHCH DA RIS K AR B HERL TS PR E TR S R BB IT Y oeeererrrmereeenieeens BAE, S RTE, F9(4648)
FL T BRI A X 5 G b 8 v £ 20 22 SRR S LA™ W B AL G0 E B R R R, oo B, BER,GHL, X ZIH(4655)
I ARB A ORI AA T E 48 | HCHs, DDTs St XU P covveeeeeeenes R, R, AR OL A, B WP (4663)
SR K A A PR S RGP ATRRAE +oovveeeerrovnnonen 4, o B, U KA B B (4671)
W O F W 30 112 O DR AL T SRR P ST oo TS, I, B A, 2 A (4678)
BRI K IR SR AT BRI AL oo BT, IR, B R B A, K 30, 35 ( 4686)
MO T 2 28 25 LA B AR AT LB IEIN - eeevveeeereenein AU LK, AR (4695 )
TSR WAL - R 53 3 B VA8 S SURIRERE AP e JEA, B, A, R A3 BRI (4705)
SR E A b TS P R)E IR E SR Pb A (AR BBEGE -vveeeemeeeemneeeenns X B FRA K, R &, FUM(4712)
{{g:7ﬂax¢%ﬁ_%/‘E%{%%%@/{%{éggimﬁﬁj:%%iﬁﬁi%ﬁ u['@ﬁ}% ...............................................................
..................................................................... I E FRA BN, NG, B, BN, T4, R EIE(4720)
X R R TT 22 4R PR 7K FH L 25 S A HE R AR T BN I 2 e eeeeeeeeeeeeeenn e Wk, RE FER A, BAAT, B F(4727)
AR LA I BAT CAID) BYMBRRIE «oeeemereeemmmmeemmimnenieeee FE F, X [E K, Monica Xing, 2% K , A 7% (4735)
i 1 43 )8 E5 TR Mn-Ce/TiO, {IRi: SCR AEALTIBLAPEBERIREME -ovvveeeeerenneees BZR, BRE BEL,REA, HH(4745)
| A SRR 8 Tl K5 B HE TSR LU RIS e T, Futh, Lx, =, HEE REE, L EN,KET(4752)
T FEK IR T KA TS Y R R UE BB T IR G FL 2 oo eermme et
.................................................................. T, B 25 A2 BEG MESR, £, 20, %ET(4759)
<<ﬂ<fﬁﬂ-$">>§ﬁ 35 %(2014 QE)EE?ZKL ...................................................................................................... (4767)

(CARBERI2EVIETIT)E $ (4617) CASERLF ) AERR AT ) (4654 ) {58.(4474 , 4529 ,4536,4744)



Vol. 35,No. 12

" S SR I ¢ Dec. , 2014

12
A ENVIRONMENTAL SCIENCE

HEEKHNREIFENL ABRIIATZHR

IR 2B

(1. PRSI R 5 TRE2ABE, SN 5102755 2. T RAMAEWIIFR AT, A tem Y E R ESLEE, TR
AR S N E s, M 510070)

FEE . SRA/MSB R REEIT IR N #% (ABR) WFSTHIHE K IR AR AR, 455 % I, ABR Al fE Sl IR E A E 1k
B R AP RN A , RS AL ABR N 75 BT SRR b AL BRI S5 /K. /K NH, -N2 25.0 ~76.2 mg-L~" | COD 2y 131 ~
237 mg-L™' ,NH,; -NZ& G 4 0.05 ~ 0. 15 kg (m*-d) ~' B}, /K NH,;-N~ 0.20 ~ 7. 12 mg-L™", COD 4 35.1 ~69.2
mg L1 EERRAEF] 90. 8% ~99. 6% F166.9% ~74.7% . MHh, REAZA I ABR [ 4815 A YL Az 173 AP T
FRA (| AR ML ARG . A RMIEHIE S fE IR A 2 A 1k ABR SURLA% Y 4 AN FR 2 B J00RE 75 U8 Th 3 A TR S R
. O A4 38 (FISH) Rl 45 5% R IR A& FAL R TE DAL FNB AT A2 v th A [ 2 B 357, IR AR A AL ABR I L%
4 PR E T Te R IR EE S AL BT 5 HR Al 4% Y55 9% | 8% | 12% F130% , RIMHETBRRE L | FRREZ N0
v

FEBIA  RE A IREYTIRAR SR 2% 5 Hl K BRI U8 ; 9B 4%3E

FESES. X794 XHARIEES. A XEHRS . 0250-3301(2014)12-4618-09 DOI: 10. 13227/j. hjkx. 2014. 12. 027

Nitrogen Removal Performance of ANAMMOX ABR Process in Tannery

Wastewater Treatment

ZENG Guo-qu'"*, JIA Xiao-shan'

(1. School of Environmental Science and Engineering, Sun Yat-sen University, Guangzhou 510275, China; 2. State Key Laboratory of
Applied Microbiology Southern China, Guangdong Provincial Key Laboratory of Microbial Culture Collection and Application,
Guangdong Institute of Microbiology ,Guangzhou 510070, China)

Abstract: Anaerobic ammonium-N removal from tannery wastewater was investigated using a lab-scale anaerobic baffled reactor
(ABR). The results indicated that ABR could be used as a good anaerobic ammonium oxidation reactor, the stable and effective
performance of ammonium-N and COD removal from tannery wastewater was demonstrated in the ANAMMOX ABR. When the NH, -N
concentration of the influents were in the range of 25.0 mg-L ™" to 76. 2 mg-L™"and COD ranged from 131 mg-L™" to 237 mg-L™",
under the volumetric loading of 0. 05 kg-(m’-d) ™' to 0. 15 kg-(m’-d) ™', the NH,"-N and COD of the effluents were from 0. 20
mg-L™" t07.12 mg-L™" and from 35. 1 mg-L™" t0 69.2 mg-L~", respectively, and the removal efficiency of NH, -N and COD were
90.8% t099.6% and 66.9% to 74. 7% , respectively. In addition, the brown-red ,brown-yellow, red granular sludges were developed
in ABR. SEM observation confirmed the presence of ANAMMOX bacteria in granular sludge of all four compartments of ANAMMOX
ABR. According to FISH results, ANAMMOX bacteria had grown in all four compartments to various degrees during the acclimatization
and running process, the percentage of ANAMMOX bacteria in sludge increased from 4% to 9% , 8% , 12% and 30% in compartment
1, compartment 2, compartment 3 and compartment 4, respectively, and a higher population percentage of ANAMMOX bacteria existed
in the rear than in the front compartments.

Key words: ANAMMOX; anaerobic baffled reactor (ABR) ; tannery wastewater; granular sludge; fluorescence in situ hybridization
(FISH)
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Table 1  Quality of tannery wastewater
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Fig. 2 Performance of ABR in ammonia nitrogen and

nitrite nitrogen removal during the start-up process
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