ISSN 0250-3301 CODEN HCKHDV

(HUANJING KEXUE)
ENVIRONMENTAL SCIENCE

.
m
s
mE

2012

R ERFERESHEHAZE SO EH
4 £ & KM B R




w % B 37 $33 % 46
ENVIRONMENTAL SCIENCE
( HUANJING KEXUE) 20124 6 A 15 H

H X

TR 1 575 7 MR IK B2 ST - eevenoos Whsh W, B, EANT BRI B R, ERIE(LTTT)
UL SO S BT B BTy - oeeevrvees e HRHE, BT, E4, EA9(1784)
S MRS SRS e GO HMAI o eoevoosssnnssssinsscis F, T4, T H(1789)
VRYI T 12 22 K b A A D R0 R B T HLAM AL oo B R, K, 2 % Sh A, H (1795)
SR E BT DK TR T 22 BRSBTS FITEE A AR IRUR + v vveeermmmmmeeeemmmmeee e ettt

........................................................................... ﬂﬁkﬂﬁ,ﬁﬁﬁiﬁ;,%ﬁ,?ﬁf’i,?ﬁ?ﬁ/ﬁ,?&%,ﬁﬂ(ﬁ( 1801 )
BRI T B TR T 4 A BTG Ry o veveeoooeee WP, E Dk RHT, R R B, A, 1 (1808)
LRI LL BT 5 5 YA G BB - eevvensosenee R, T EE, T, BRA, S H(1816)
{m%{%{E*H%@iﬂ@%?&ﬁ}ﬁﬁé%ﬁ{tqﬁ?ﬁﬁ% .................................................................. ﬂ}% WJ , ﬁﬂ(%( 1823 )
AR Rt L T A o T RS B KT, QT R, AR LA (1832)
55 ST B 1 52 I 000 D S RS LT IR TSI oo EFE B E, EAE,HA(1839)
AT T P ST 2 ST ST 8 N MR, R B Bk R, AR 22 (1846)
PUIELRUER A 7E 5 B LIS AR AL SN SRR TG oooeeeeooeooos WX, EX B, ERS K EE(1852)

TR WA VN B R pS3 R RN, - BE, Bk, K, WY, 24, HkR, BET, X (1858)
L REIR (PROS ) X BE L 42 5 25 28 11 B mRNA KRB -+ veveeemeeemeeseenie st

........................................................................... R B WA T, EE RS A (1865)
IR DL TR RE ) SOOI ISR IFTE  coeverereeerereeeeeeeees M, xR, R E,EA, EHEE(1871)
MIEX ARSI %F % oK AW EBR I 3DEEM fAT <o ceeereeerrerrremne M , B4k , -4 L (1878)
XDLVO BRI ARATEYG 0GR R S B B 15 YR RO MAHLIR] -oeeeeeeneees P, @ RE AL, aE, A EE, RI(1884)
W LX1 AEAK P IR L K BB RN R B oo By, E& WRE, TH, KR E(1891)
LB T RSAL R AL A BB T 2 HIFGT v evverrrrnrenee e FTEA,EXH, ANAD, HHE(1897)
B R R A FE R AR PRI e eeeeeemmem e ZY AR DRI TR, R AR, ZE(1902)
TR 7 28 00 ULV YRR R IR o veveeeeeee s A AW, BB, T B (1907)
R K R R A SRR AE BTG RRERE - overeeeere e B RE ER HE, FEE(1913)
TR TR AD PR HE TR 5 5 YRR BT AL FIRIFGE ---vvvvveeememmmmmmm e e et FOEIR, ALK AR (1918)
JINLFE G S R V5 TR A R ARG TIFGT v everrmreermmmmreeemmm et R FEEE A AEE(1923)
AR B T T PE R V5 VT TR AL B <o eveermmmmneeeeeemem s e ettt

...................................................... T%i@%,i&ih,ﬂﬁﬂ%,?i@,ﬁ%% IR GEHE,ZH, HER( 1930)
25 T YR AR S AT oo eveeve e EAK, KAE, EXA, BEF, HH(1936)
R 3 JOR A5 Ui A R AR KT M TEHLES TR ERITE v oeeeeeeeeneeen AR, %H, hakik, Eo05(1944)
TRINTHRRIX I P,  HIRFIEAFHT veeveeereeemseesme e W EEE, TR KK (1952)
AR A I TR A S8BT -+ -+ we e e s e e e e e e ettt EAE A JRIC R, X R, 'R (1958 )
Fe-MnO -Ce0,/Zr0, ARIEHEAL IR T NO PEREMIFIT crovverrerrreremr e x| % , W& E (1964 )
F ORISR B LA ER I CO, WO AERF P oveevee e A, R RA R, CF, RATA(1971)
BEVE 7 20 22 (0 KRG AR HHZE A5 R 55 CH, 1N, O HEBILIAEL IR - evvemeeree e

........................................................................ %iﬂ',/l%ﬂi,ﬁﬁﬁﬁ,%ﬁi,fikﬁél,éﬁ, F/iﬁfft@;—}\—':( 1979)
AR RS AE R BIVEE S B voeeeeereenssenennns B, B, R, B, AR, A (1987)
AT N AR T SRR R AF SRR N, O HERCROSE oo WL EEE B E R, e, £ LR (1994)
AT S BHE I L 7 M BTG AT ovvvves e SRR, T, ES A, E 5P RH(2000)
A1 5 X L B L AT ST AR AOBISE o veveesrenmmnsseein s FiE A, KR I A, R (2006)
EES I IR AT S R S A TR AT JEZR e ere e K, K EHE,EILF, LEAM(2013)
PEFRA P 15 FUAEPIXS 8 48 Pb Zn FOBURAIFESPILUL oovvverermeeesnnnsnnnncnenns HiA, B %, B4R, 2901 (2021)
SEE AT 3 B AR A BBV BEI ovvveveeeeenennenenens EEE, HHM, 4 E S, RA, 5, R (2028)
AP AEIE 17 X SRR ARSI T R B BUSE eevveeeveeeeeeee HRLE W R LA A, 40 R (2038)
43 CO, XF C3 il C4 HEPARIR FURATBRIR B FE I oo B, GE, EEOL, T, 5 (2046)
A R Al 22 [ IR () A T A I R R BN S AR AL AP wovvvveeemmmrrrmmmm e e e Fosk, B E, FB £ (2052)
A/0 MBR A TGRS KSR GBS HEMERIOCER  ooeerrreenens STk 5, # & ,Montcho Leon Monthero, T %8 | J& % # ( 2061 )
AT e E IR B S R T R AR I BEIE I Y B ASAGI +-evemeeeemeememerimeneieine WA, 7R, X (2068 )
DT LE S RACE R B BLITAl oo A R, R R, T M, BB ML CE 4R (2075 )
FL S PR FHRE B P T e BT FIPERIE T oo NALPE, BRI, 7 A, KB, R B E KK (2083)
ToxTell AL REAE Cut* \C* MhiriE VTG IR ARG MR HORI - E%0r, T, A%, 25, 5%, L 10H(2000)
BRI RE S G0 e R I L TR T AT G - vvevvmeeemmmmeeremi et BER W, B (2095)
I B TR BB T BEIIITIIE woovveveseresemsns e W, A R K U BB 20 (2104)
SO A 57 B TR T AR HE SO BERBIESE  woevveeeseemeemee s RTIE, e, BB, PR, FRE(2110)
R AR AT A R A ) I 8 S BB 3 P S B B IEGE oo eeemmmmmm e e e B E x|, R (2118)
AEFRBF IR IR Fe/ C 25 M MFC PERBRIFFY -+oovveerveeremesnesnnens EEZ, B, TH, ALE, e, REL2125)
ST IUR ST IR ST I RS vereeesonseses e Bt YL, E R, DS (2131)
AL HTT BT 2 5 2 B K SR IG DM oovvveeeoemeeee s PR, K, xR L il de F 4 (2139)

(AR FER AT (1877) (RBERFEYVET B 2 (1890) = H(1822,1857,1896,2138)



433 B3 6 M B2 53 Bt # Vol. 33, No. 6
2012 %6 3 ENVIRONMENTAL SCIENCE Jun. 2012

& RS B AR TR R R T o

ZEPE AR DR RS R E

(1L dEs ok R2AJbmt oK BBk 22 5K Ak 2 TR E SR, Jbat 100124, 2. W E L TAFR A BRSTEA A,
FRIM - 450052)

WE. WHBL A0 TEAHEG RE R KR B IS e, 76 pH  BRUR AR B S5 A 0 BRI M R 2 41T, Ja R s i Ak
R A RGN . G AR AR T 28 SO AL, AR R A AR T LAY 24 14. 1% WIBRIEF 55. 7% W) RS ALET ] 14
NO, -NA 36. 82 mg- L~ it R i fbdnetl , b S il Ak 385 ( LAINO, -N/VSS 1) 7 0. 509 g+ (g-d) ~'; pH 4 7. 5 I AN AL R e,
SERRASAT N G AU X pH > 95 BEER I A 10 SR Ak T B ESERT BRI B T R S )3 I, EDG R A R RN £ R A L AR 4y
T 5 BERA ML = A T ASIE Rt

KA A ALK R R AR R

FESERS. X703. 1 XHERIZES. A XEHRS. 0250-3301(2012)06-1902-05

Characteristic Research of Shortcut Denitrification in Synthetic Ammonia

Industrial Wastewater Treatment Process

LI Yan', LI Ze-bing', MA Jia-xuan®, WANG Xiao-yi’, ZHAO Bai-hang', LI Jun'

(1. Key Laboratory of Beijing for Water Quality Science and Water Environment Recovery Engineering, Beijing University of
Technology, Beijing 100124, China; 2. Henan Chemical Industry Research Institute Co. Ltd. , Zhengzhou 450052, China)

Abstract: Active sludge was from a pilot-scale synthetic ammonia industrial wastewater treatment plant with a strengthen anoxic-oxic
(A/0) technology. The zero order kinetic model was suit for describing shortcut and complete denitrification process. Experimental
results showed that shortcut denitrification could reduce 14.1% carbon source consumption and 55.7% denitrification time,
respectively, comparing with complete denitrification. The maximum specific denitrification rate was 0. 509 g+ (g-d) ~' with an initial
NO, -N concentration of 36. 82 mg+L ™" and pH 7. 5. In the industrial practice, it must be avoided pH higher than 9. 0 in anoxic zone
for industrial treatment. Replication-selective denitrifying bacteria showed a strong adaptability to methanol and ethanol, but showed
maladaptation to other small molecular and easily biodegradable organics, such as glucose and acetic acid.

Key words : synthetic ammonia wastewater; shortcut denitrification; specific denitrification rates; carbon source
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Table 1 ~ Comparison of short-cut denitrification and complete denitrification
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Fig. 3 Denitrification curves of NO, -N during different initial NO, -N concentration
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Table 2 Data of short-cut denitrification during different pH

.- | TR mg L & ] vss R I
’ P i ZER /min /mg-L,""! /g (gd) !

1 6.0 +0.05 23.97 16. 84 50 1. 665 0.123

2 6.5+0.05 21. 64 4.6 40 1. 684 0.364

3 7.0 £0.05 24.75 3.75 30 1. 595 0.474

4 7.5 +0.05 23.56 0.05 30 1. 604 0.704

5 8.0+0.05 20. 19 0.10 30 1. 695 0. 569

6 8.5+0.05 21.34 0.10 40 1.712 0.512

7 8.8 +£0.05 25.39 4.21 40 1. 635 0. 466

8 9.2+0.05 21. 64 17.92 40 1.615 0.083
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