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(L EXKE FRATAAEER, T 002 EXKE BHRAFLAFERERMN AT S EEERE, £ 400000)

H E:N,0F NO, RAAAMMALRE T F LA T E >4y, AARAEARBADRLE R
RF M ETRGEN, 5 A RAELRBERRAL, b RARARL LFRALE, R TE
AE LK it A2 P ARH N,O Fo/ 3 NO, /%o %48 £ 2474l Ao X ok b M MR 69 40 5 0 RE AR JR 19 8
F R B THAA N,0 f2 NO, 894 ZIE EAH - L BONELRAR, 20D BEHGH
kA A WFE A KR WRBAEHBEAE T E 4 N0 2 NO, 65 RBAEBME, A B THK
RAEZGNRHHRAF AP RIFR-ARTRGG S,

FIR . AR AT ; A W BLR;N,05NO,
i S#S:.X 703

FABRALECEMNEFER, EWEAEA
NE—HEF ARMRAMNRKHTEM T ZX
A, BREZ 100 ZEMHR, ALREER IR
BATHBS TERM#ER, BRREAFELSFHE
BERALFMT X RN FEMERE, 3
B R EBMAREFEAF S AR AT, HEF
JE R U BT IR A H R, HEIEE
SeiE BOK &M RAE IS TR EEITmRE TR
Kk, MR HMARFERMA T REEA
L B AR RS RSAARE R Y, X
B RE LT R T EEEERIAR, R EES
MAN AL, N,0 f NO,(NO.NO, ) £k
EYRAT 3 HEENPE&Y, FEEEIHRIE
A AR A BY Tk 2 3 R A IA R, BIEE X 45 58
R, 8 T FE SR AR R YL, R
1§ NO 71 N,O sBRR e FAULES) . 554h, R %R
TBOKEYBAF 4 NO, fl N,0 ELLRE, 7
e i E AT SRR P HE R AR S —IRT5 3o

KEHX N0 #NO, & MRk E %,
FHA NP ARE EERE" ™, ¢t 3t Bk BB
EAEE . Baalsrud (1954 ) % BLBL RUBLAT B A 2 5 57
YIBE= A HF L NO, Payne (1973) 12 T =M B R K

« YR AR 2004 -05 -22
EE€WA : BXR A RABF R R BT E (50378094)

NEFRINED:A

ST RA A REULRE B NO BT M P E <Y,
Bonin %£(2002) £ FU7E O M MR TR ENER
RIELR N,O i) FEZRIE(75% F183% ~99% ) , 7T
VER RS AL B R IE (70% )™, Ritchie 1 Nicholas
(1972) AR HF 44T NH, 1 NH,OH &b i 4
FRA KT NO; BFRARRE =4 N,0™, Poth i
Focht(1985) & B Wi fL B europaea BEWS 1E IS R E. 5%
PRACETF LA NO; iy 724k N,00; Col-
liver 4 (2000) A B AR BRE X 1L E NO A1 N,0
M F R, BREMEY AT E AT Rk~
H NO #1 N,O, A E MU A ERKERERG T 1
BEf=4 NO A N0, H it B/KAEMIMBSAETE
FEYRRBEEAUURR TEEBEANRHEALE,
WM EEMAE YRR LN LR BRI ERE
REERREES , £V EER .

1 R N,0 I NO, BRIk 4 sl AR

R R MR E KA T NO; [ N, KRR, Ih
YRS FE, KB EEMERE 1",
NO 2R L R piE =4y, BT FHE BB 5
HY G SHFESE™ . SE, WL N0 f™

EEMAT: SER(1975 ), B, RMER A, ERAFEELTALE, EERFKEREHER SHATR,
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LA B AN, NO A 1 37 o ) 4 it 30 1248 BV E
S5, T ELB0A N2 NO #1 N0 iy EERE|

Nitrate Nitrite  Nitric oxide Nitrous oxide
reductase reductase reductase reductase

NO; =i NO; = NO i N;O v N
Bl AEEWETedEREE

Brons %5 (1991) 33 T i£J& NO, #) KB T B 3%
SR A NO f=4 , Casey % (1992) #E#l R B4 L.+ NO
MEETE R EMEESRPZREETERER
EIMBFHTE ™, Cutruzzola(1999) & E K WL
] , B BRAMF7E NO, B 3 # NO,; iEJF RS (NIR)
A 2 ML NO, BIF N NO, HXT4IE+ NO £ E
kR — L TR R R EE TERERE P,

N,O ZEEBMEEET SR N, B RBAR
K=Y, N0 RIFRERRBA DX A& RN
B, HBRASH N0 FHE™, KPUE, HALE
NO, iR IR E§#E1L T NO; F| N,0 B9 % hf, Zumft 5§
(1988) RHMAE NO, RIFEEHIREREN P. stutz-
eri FBEER IR NO 2 N, O, & SEiE B i J i By NO iR
JRES(NOR) 5| &, Carr % (1989) X MA & NO, EJR
Bl P. denitrificans B 1Y) i 3% #r {545 NADH - NO &
R FIEYEP | Braun 1 Zumft (1991) (4 Tk B &iiF
L NOR 25T R E, 5k, Ye (1992) K
£ Psedumonas SP. B @ G -179 & Cu - NO,;
WIRE A SR EHE NO KRJEIEH, &4 HA NOR ¥
P Schulthess 2 (1995) F He W 52 B4k =
A fY NO, {IESE NO X§ N, O iR JRES IS fE M i S B N,0
RE,

Beline % (2001) RI5#58 458 ¥ ( pig slurry) A7 {64
SR TRWALE N0 WEERE™, R,
Schonharting %(1998) BLKH A FLEME NO, Ayl
fERFFEWMALSLIE N,0 R E, B A N,0 Mif JF3E
Ff NO; FMINO; RIFHEEM 2 £F, RF 4 N,0 ik
JRBMH 56% LA E A4 N,0 8™ . Schulthess
F(1995) @ pkrb B in NO; KA M T NO, X
REAE RBEAENER, FARRTES NO
N,0 ZHEX R . RS =y FERNe
2R PXE,

2 WL N,0 Rl NO, By  He BRALAE

G AL R B2 NH, ZEF ARG THEALSY
NO; HyE#, 5 WHACHBAR S, E ¥ i Bk
REEREMED TR, E 27,

Ammonia Ilydroxylamine Nitrite
monooxygenase oxidoreductase oxidoreductase

Nzo U NZO
NH; =i NILOII =3— NO, == NO;

N

Oz+2H+ H,0

2e”

nitrite oxidation

ammoniaoxidation

B2 fReHedERAR

WS N,O fiNO =4 B LB EA
A, XSS E Y E TR BB BLA
AREE . AARARERAFDIRBEENZIRR
e, e RS A N,O B, B FHAEM
REACHERNTE, FE T MR Al 5 R iR
B BFLATR MR B X 4 N,0 WESTRE” ™, miik
XS 3 N,O BEB0™= A B (BB 43) M iliE
B L X N0 B9 7= 4 B4 B & 1E AP, Beline
QRQUONMTBEAEXZELBRIEHANZMH
F,7.4% K S8 N0 WIERHEE BN REXE
VLA 26 N,O RIETF WA,

— AN R P E R R AR ER T 1.0 mg/L
MEGTEE, BEBFREKRETHMULRM BHER
.o Bock 5 (1995) REEEHREWEE RN 0.2 mg/L
B}, V. eutropha i N. europaea FIIEFEREER ¥ NH, |
6 NO; 1, B B R R REKET
THAMEAKGEEG S N, 71 N,0 ¥r=4E e R A E
E{ER, Slickers(2002) % BRI N KT AR E
TEALHES™4 NO M N,0, HAEL R IR 1
Bl EY,

REMIETE NO, kP44 NO 1 N,0,
B2 5 PHfLE et REH NH, fEAER, 3R 68
2 NO; ALl NO, RS RERWKE NH, ks
B BAARREERR, Conrad(1996) A
H N0 BWAILR LS — 5 BRI,
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B et FRsfbat B =4 NO FI N,0 s i1
MAT+HER  EEZFEENIATEHLE N e
tropha FEBRE ST A5 T#FEE 4 NO FIN,0,i8A4
BEMEENREREMNT NO, HAEYRELE
NH,O0H f{b2 '™ o Jiang % (1999) A N7ESE 8B
ST ERN B N,0 a7 §E2 NH,0H 4L 4 NO,;
X R EEREY,

3 RERAA LD N,0 [ NO, AR IR B 4 %
PR

LARTIAA NH, REFES FEAENITFEARE
R A e B4k, B E | NH, tn] LUE A ROEL
ML Tk, Broda(1977) K E X EHA T A
BESELL NO, A FR A fk NH, S N, M{LEELHL
BREEHAERTESED . B, ERAILR K%
B T NH, B R, FeHEEE NO; BITEFEH N,
B X — S B a4 R A E 4L Anammox, I
BEm A B R R B R E AL Anammoxidan'® , B
&N AL B ewtropha SRS T AR AL EE R EAR
47T 3 NH,OH (=}, NH, ) fE R s F HtA R J7 NO; (&R
NO, ) Bl 10 % 91, Anammox (48278 51 5L L BUFT2
WAYER T HEEMREE A, PRk,
X 3 # Anammox i B A A E] =4 NO #IN,0
e
3.1 Anammoxidan fEFF N,0 #1 NO, =4

Anammoxidan {E F§ F Anammox B 7] B 2 Bi &2
3NO; +5NH, —4N, +9H,0 +2H" ,{H/REZ LB E B
NO, RELEMETRE&, REFBA™ N0, +
NH,' —N, +2H,0, 2K Anammox H NO F1 N,0 #3k
A # A ] fEik 42 — =2 NH,OH F1 NO; R Rif=4
N,0,N,0 #—3 %4k N,,NH," g8 kN NH,0H;
ZRB—4mE NH, g1k~ NH,0H, NH,0H £ N,H,
#HEAA N, 55— E NO; #AJ5N NO,NO X #ih
JEN N,0,N,0 BgEFA N, F¥EERGTR
(RE) &+ 5 AMO X EEXS NO 2 HNO H
NH, #7THFAER, ZE=4E K NH, 3 NH, %
HAO #4bA N, , =74 NO; B JFH NO, 7
Anammoxidan 3 FE A IBIRIY P ZA T RE M
HAO &, RAHPEH LT HAO BB, BHAR
HASE TE Anammoxidan B R B T X B, B REAE 1L
NH,O0H #1 N,H, f&4k",

3.2 WL E Anammox H3 N,0 1 NO, Byf-H:

SBEPRATVHELE(HEHHE) NS
BELEE T AMNURRT MR, RIER TRz,

O] LATEBR A4 T LU H, R FEE N0, ¥
ZHAK, LI NO; 2 NO, Ky F3Z 4K 4T Anammox,
BEAGEHE R AP M ER R BRI,

Boettcher (1994 ) 7E W W46 BE LA NH,” F1 NH,OH
REVHERNERKEZLRPRIAE IS NO, B R
RETEE LR R A B &4 T M7 NH,OH B, Ni-
trosomonas EHEIE R NO, =4 N,O0,NH, 58] U{ER
X — R TR N,00), Jetten %5(1999) 1
&3 N,0 1 NH,OH 1EA N. eutropha ) Anammox f]
o] P4 B

Schmidt 2 (1997) &3 N. eutropha §EEE L E L
{4 F LA NO, =, N,0, s FZ A& E L&, NO 28]~
WA BE A — S, R FEHR:NH; + N,0,—
HNO, +2NO +2H" +2e ", NO; FH 47% BT
L N, , B G FESE=YE N, .NO fIfgE
N,O0, 35 NO &3 T NH, WIRE L, N,0 kBT
NO, BIRFHL™ . X—H I ATLRILE A Anammox
RO TR, FRBERA T RELYEFESELH
Rt ERER (B 3), B N. eutropha 5, N.
europaea , Nitrosolobus FI multiformis #B fE 4T NO, #

Anammox =4 NO!®I
NHQOH+1'l20
NO

No__A NO

NH; NO
N2O;4

NG N\

NO:

B 3 Nirosomonas NO, B anammox BI{RiGIREY

4 SHWit - FEREWENE AT
N,O 1 NO, B4
AMIERRFEMILALTMRA, B i THARS

RN SRR Y ST AR LI LA BIR S

PR BABERESL™?, Muler % (1995) IEB7 T -4

WAL SRR A, R SRR R L AL T

F—HEES ., SHaEFRTRTFEEAE L

BRMRFEMLERERUNFTANEELY ., B

FWAL - FERMAS N,0 TERBETREMITRE,

Wrage 4 (2001) A MR FEMLIGT BRI 5 A 50

IR BB AR E , T 5 e m L B e AT T

AR REF=4E N,0"1, Niel 2(1992) I Robertson 4

(1995 ) #H4K 4T IR 4/ BR S5 L 3% 3R v rh A B SR

TR/ RECBELRIT LT IMH S IEHEETS
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BREGFEKXREFTTEN, WAL, Ho A faecalis
TUD R4 T JLF%E K N, 1 N,0, Robertson %
(1988,1995 ) RIS AH G 1S AR % 24T ML SC 3G HIESE 78
THBE FERMHT T. pantotropha FEFIF NH, Fl/
BE NO,; =4 NP7 Aris %(1995) %3 T T. pantotro-
pha FEE L HEFWP=4E N, # N,0 IR, HiEsE
NH,OH %t T. pantotropha B EALIEEAMHEVER ™,

AR EHCEMEAEOEHTFER™WL, H
£ NO f1N,0 tE A E =t ;. EHEENFER
WL S A E , (H— A2, EE =R NO fl
N,O, LB T E R ML E R AL ™, Ritchie %
(1972) SHF EFMBESRM T N,0 R FEHTHE, K
B N,0 FEHERIERE NO, =4 ,NO (I F74E
SEALF NO, &7 B EE =4z, Poth % (1985) HiiiF
LR B R AR TN europaea {XHEIR JR NO;
=4 N,O(N,0 FR¥ B E A1) , Remde & (1990)
IhFEERMEREE AP NO f1N,0 WEER
¥ , Anderson S5 1993 ) {5 F 74 £k i X2 795 £ 390 i 0] LA K%
AT F 32 T g # T M 72 B ,NO M N,0
FERATF NO, BFE, MAREHNEMAT ., R
HESHNAGT, B EMARFERMAERAEHA
{2 ,Miller 1 Nicholas (1985) &Z B N. eutropha BE#EIH
i NO, iR JEE§E R NO, & NO #1 N,0, Stuven 25
(1992) 0 Miller % (1993 ) & I 7 A6 1E A 19 7
LA T BB K NO.N,0 I N, , Zart # Bock (1998)
RIS NO #1 NO, B} N. eutropha B 4T E K
ALAE 4B B hnsE , S 3UE B NO, 7 50% $UE R,
{EERILHLIBAN R N. eutropha F1 N. euro-
paea ELBFANANRPFFM G EREE, Wrage %
(2001) £ H T “W 1 B = 8 1k ( nitrifier denitrifica-
tion) " MIBE, BB —F I AY ( B ML E) X 54
BP9 JUAPEE 59 7 A B0 Fr 72 AR A 4k (R84 ) A AR
(E4) BBl —IBNEE LHAMEYRER
1LB,{H Freitag (1987) X 3L NO; HEALE WA A X —
TheE, T B ATA X EREER AT,

FIEWL - FERWAME FRFERHAEAR

Ammonia Hydroxylamine Nitrite  Nitric oxide Nitrous oxide
monooxygenase oXidoreductase | roqctage  reductase  reductase

NH; L H0 HLNOE-L Lzo-ﬂ— N;

Nitrification Denitrification

B4 BULAERBAREHIERKTLEHE

HIFFTE AR AT B K E R AP RERR
—HEEMHMECPEE ) R ERPEED
[E]=4 NO #1 N,0 pyf=40 A et — 55,

5 AEFEREAEA N,0 f1 NO, AYRIE K 4 X

5 kil

{2 =2 T 4t ( chemodenitrification ) 35 T il 4k, 11 #2
thiE] =4 NH,OH 1 NO, Mj{k%:4r#% & NH,OH
NO, ZEifeF RN 5N R MR EER, THE
R KB R A, 3HNO, & HNO, + 2NO + H,0,
2HNO, <» NO + NO, + H,0, HNO, + HNO, +>2NO, +
H,0,NH,0H + HNO, ©N,0 +2H,0, 7= fEx 2,
N,0.NO #1 NO, #A& Al gtk A K& E =L, H
SEFRAPWEE R i FER N,0 1 NO, Cleemput(1984)
IWHZERMESG T EE =& NO, Chalk % (1983) 1A
JtaA N0,

AR AN TRkt B, NH,OH E bk %18
TACH NH, EALBRET, R A ¥4 53 NH,0H
R,5N0; R4 NOP &8 % FiRJE NO; 1
R MBOIA N R # R N0 f1 NO P=A: L 2>
—, — AR M + NO, +2H*—M™ +NO + H,0,
Xf pH 3 6 ~8 Bf iy Fe** 512K NO; M@ H R AR5
RIAKE N,0 fi N, P4, Harper %5 (2000) 1 R &
T /LEM N,0, B3R Schulthess 25 (1995 ) /& A X
— L, HIA X b ALH P NO R EFA
EE[IS,ZS] o

Z4, M@ ER NO 1 N,0 Bk IR
RHEEE S FAEE . Remde F1 Conrad (1990) %3
M TEHAEEEENAE 15% (A EE) 8 NO
FEHE IR B2 R E R 51 , (B Anderson 11 Le-
vine(1986) HIWA\ N FE B4 Y& 13| , Martikainen
Z(1993) il AR WA B SM A (ER) 3
BERFKRE—E, BERE NO f1 N,0 kAW
R AL R W4k, Schulthess 2558 & Bk R gL fnE
Wik ] BB BE-B YERI =4 NO, Brons(1991) #5387
E. coli. ¥ NO; iEJR% NO, , IR} Fe’* 5B iR Fe**,
RJE Fe'" 1 NO; B RAAS:RR4 NO f Fe*
Fe'* AT —MERY
6 HEe@EERT N,0 f NO, MR IRR 4 i

Pl

ARBERTEKEEPERERA+4HE,
REFEARME Bt MRS NS mEE
HE SR EEFRAEZ RN RERRSHTRT
XRFEYNE KE . REEFREERT NO
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71N,0 MIUBERT T

Ren %(2000) %f 3 FHFF 5 722 NO 0 N,0 K31
ST T SHBHIE, B IR T T20 A 9 SRR
SRLH T 74 T AR 69 NO (53 250ppmv) , L
SRR A L L L R, ELbE 53 51 — S R 1
182, FARTIH BB 25 1) NO 4R 03 Fh AR B
N0 K735 NO {825, T20 7 N,0 i) LB HEROK,
£ R BB O HL T HE T L1 1000 F554 36 LR
PR A ST, T20 SR REIR N0, BFST
BRI SR NO 1) LR A R,
FHRGUKEEN 5.7 uM, BMERH £, 80P St
SRR NO 72, T ELIE 3 FATHI A S L AF LA
e NO, [0 B th 5 05 T 2% W TR E 9
T20 HAFLE R GRS B, R RALA AT R
Pk NO F N,0 (OHUEE BFSE R 9L T20 FEAF AL NH,
Ao R A AR 4 NO 0 N0, L AT R
NH,' SALPH1( NH,OH.NO; ) Bkt b1 IR A
50 4 R T B I B 2 S 3L 0 0 4
NO; FEJFHLAT LRSI T NO 1 N,0 P LI
NO; IR N,0 R T &7 NO SEARIIH,
FWRYI NO; FALRILIR 9 NO; (L2 AT R
T20 A% NO FI B N,O HIHLE; NO & B L
NO FER BB, {R7E T20 o WA {2
NO ik SR T T NO #9722, BFBL NO A B
ARATRER T20 =4 NO ROBLIE; S0 AL IE BB
#6NO; % NO; SEJ=A NO WAL G A AT B, B
Pt — BB |

7 & &

Bk A YR R B RO R E A F A W e A
THRERSRE—FIEAA, FER&MPE >,
NO,(NO.NO,) 1 N,0 2% Ry B R PR =H, &4
VIRFALT I ZHRE, R TRANKE, FEmi
R KA EL R AFE LA EH T ME R
X R A=Y AR IR, A R SR A EF A R 7= A6
B AXYEESNARANELER, FEECN
HIRIE R YEA B TR AT ERABI KNI ERE,
HEREEHALE, HEU AT EYLFE RN, R
FHEBENMCHHLE, T EH OB KEY AR
] NOy BOHER B S B K B AL B X R IR —
KITH
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Sources and Production Mechanisms for N, O and NO,
in Wastewater Biological Nitrogen Removal

LU Pei-Iit ,ZHANG Dai-jun'* , XU Dan-yu'
(1. College of Resources and Environmental Science , Chongqing University , Chongging 400030, China;
2. Key Laboratory for the Exploitation of South-western Resources & the Environmental Disaster
Control Engineering Under the State, Ministry of Education, Chongqing 400030, China)

Abstract;In wastewater biological treatment for nitrogen removal, N,0 and NO, are common gaseous intermediates. Tra-
ditional nitrification and denitrification are considered to be the main soueces for them. But with the development of rele-
vant study , more new metablic pathways for nitrogen are found and the production of N,0 and/or NO, in these processes
are experimentally confirmed, which makes the mechanisms for N,O and NO, production more complex. Though inhibi-
tory of enzymes and chemical reaction are the probable mechanisms, there are still others unknown. Discussing the
sources and mechanisms of N,O and NO, in wastewater treatment from the point of contributing microorganisms and bio-
chemistry reaction will benefits the understanding of new nitrogen metabolic pathways, the development of new technolo-

gy and the protection of air pollution from NO..
Key words : wastewater treatment; biological nitrogen removal; N,0; NO,

Synthetize of the Polysilic Aluminum Ferric Sulfate( PSAFS)

ZHAO Hui-ming' , LUO Gu-yuar?
(1. College of Chemistry and Chemical Engineering, Chongqing University , Chongging 400030, China;
2. College of Urban Construction and Environmental Engineering, Chongqing University , Chongqing 400030, China)

Abstract : Polysilicate aluminum ferric sulfate (PSAFS) is presented as one kind of new polymerized inorganic coagu-
lants. The advantage of aluminum and ferric homopolymer are still contained while the disadvantage is thrown away such
as high Al residuals of polyaluminum chloride( PAC) in treated water and the poor stability of polyferric chloride ( PFC).
Because of those , considerable interest and attention have been paid to PSAFS home and abroad in recent years. PSAFS
is prepared from aluminum sulfate and ferric sulfate and water glasses. The influence of different factors( the stability of
ploy-silicic acid, Al/Fe/Si molar ratio, etc. ) in flocculation is studied and the optimal compounding condition is ob-
tained finally.

Key words: flocculant polysilic-aluminum-ferric-sulfate ( PSAFS ); preparation-method; flocculating-behavior;

affecting-factors

(%% Kk ¥)


http://www.cqvip.com

