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B OE BOEIRKEORWT O, TN TSRO K IR MK 5T H 4578 2% SR8 A A 22t B R B SRR B G TS e PR g
IKIRBI R K 2 A MORBGA Y] . SCEE I B K AR B R BESEI0, 6 K PR B IR AL B BRI R 3R, Pl 3 e 4R it

AR RLA A

KR BaEiBe KR wWERME R

IR B SR AL S B KA R OISR,
SRR S — FRRIRBL G AT e ek, R
JERTE AER . B SR W B SRR IR
(O SR , R G T 1 2 N 2 — MR A
REIWTTE , BRI R ST A AT, RZH A
PR R KRB o UL, ZEFTEERTT) ™ M By
2 PUATE PO KUK A s S IR p RO, & el
RIS K AR & B TR R I 2R

1 #R57EE

B K% 156 (Algal Growth Potential Test
TRIFR A AGP 12U ) FR#E M (Algal Assay Proce—
dure R AAP), ‘BERL T RPFIFOKAE E IR0
R —F R k. P2 ERET 20
FH I8 Sy [ B g i—— o,

1998 4F 2 1 ~ 1999 45 4 I AE) N i) B 74 fiic 8
9 km JUREIN I8 3 KA EIRTACA RS, hIg
AT, PR PERT, B 1 ROE A SO 1 a, 7
0.5 m JKERAL , 4320 A5 R AR W RN R KA

N BESIRRA Z: B bRy i o M s
JE VUL AE 9 A 3R O 2 M 5 ( Scenedesmus guadri-
cauda) FE R F 5 F 0 M H 2888 (Selenastrum
capricornutum ) , PO ULE AT [F]J& AR AP G/ NE H 25
¥ (Selenastrum minutum ). FEIEMELH G N THESF
FLTRIFR AGP i JR 2k WA fEMlARTEE: 3~4 d 545
BRETE AL 1 IR, 24 2~3 IS, BEMAERKR
UFIFIRBN—EWRE, ARG BERI T 15 mg/L VR EERY

N RFERHH (45 95-R6-02)
Wk HIH: 2005-04-01, EuCRslE HI: 2005-05-31

NaHCO; IIRVEG 2 IR, FEANET R . B0 AGP K
FEHEEP RS 3~4 d, ] NaHCO, 151 25 0 U8 %
2 TR E T T B AR B, Rl AGP il B
FREFIHER

RBE LRI L AGP iR Bl TRINA B
EFEY) , T SAS [ &U iatae 4L, iR B gl 2 1]
IR W i, RT3 R0 T G e A5 2 P R
TR

WA BEE TR K, [FFER T
K, G A IR S A INE SR TSN RS SR R A R
BI(NaNO,), FL il & 20 1 000 me/L (I £8 985 R
TNBEE S il e A B (KGHPO,) , B il sk & s hy
1 000 mg/L A 25K o 1 gm ik Sl sl 2 [m] s o 7%
P (N.P I Y T R AT 7K r T il A ) g
B2 .

2 RS

21 FRAFEUKER

FHRAERIKEE, L AGP R5 3R IEmt A
B, BEhl 15 (95 R 4~18%) A [\ BB LL A 56
2, T ZEBEE T N B

TEEA TR RIS B R, 1 T CREHE(17)
AR ICHE (2O FIICRA BE(3Y) 3 MRIEL AL,
S 1, S50k 3 AR A 2E A e
AR Hr IC R WA 2 A ZRseiae K
AEXTELLT ML R IAFEICH 44.72 T34 /L, FEA A
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1 GRS MO E M A i R

ToWsei i 22.9 £, W EICHEA & 25.9 5. KUk
FE RS2 AR AR I, TCBERE R A F ety
KA FZERR SO Rl B 1 O B
— BRI R .

MH B R IR A5 A5, 7 28 A LY
AR TE, AE 1.1:1~255:1 [ %} 2 A7 fe ik
YERT, BB AERARGT . ABXTI & e AE KA W i
PEHEVEFILL 10:1~14.7:1 S5t , AW L 5:1~22.6:1 3
RARAARGS ; [F] ik & 3], AR [R) ) R0 b Hh i
JE AR B AE K TC ] AR T, a0 13% 1050 2H (A
WL 80:1, BHE A 4.2 mg/L, BEHRE N 0.0523 mg/L)
12* IR (B L 22.6:1, B E S 1.05 mg/L, Bk

FER 0.046 5 mg/L) 7 i B0 A1 (AR LE 10015 Sk B
M 0.2 mg/L, B EE N 0.02 me/L) , BEATR B K
P HAHR W R L . Bl 2 o ik A AR A
B2 W, B HGK AZ B PR, JC A S A F
YRR o AT R B AE (e i e 2 G B ehy , BIEAFXT LE 2R
T USR] 0.05 mg/L LIT I, @k K2
SRR, AT UE B B2 A K i — N R 5
22 MEMEMRNER

[FRE B KA LA AGP B335 FERE , AL
B, BO A 13 A (4%~16") AN [A) 0% Lb 1) 36 21 A G &
Tow(1%) A J OB (2 TR AE A B (3%) 3 MR A
HEAT T DU R AR = P A, S5 2R L3 1 RA] 2,

A
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Bt i) /d
—e— N=0, P=0 —=— N=42, P=0
—A— N=0, P=0.186 —»— N=4.2, P=0.84, N:P=5:1
(N, PYREEEAL Fymg/L )

2 GEELLRYEZE(MEME IKER

F1 SRBASHEE(UERE)UiLER
3] I 4 AE/ Al
0d 1d 2d 3d 4d 5d 6d 7d 8d 9d
1* N=0,P=0 10000 20800 29120 41600 41600
2# N=4.2,P=0 10000 16640 33280 37440 35360
3# N=0,P=0.186 10000 52000 62400 66560 49920
4% N=4.2,P=0.84,N:P=5:1 10000 41600 128960 195520 208 000 257 920 345 280 407 680 376 480
5* N=0.93,P=0.186,N:P=5:1 10000 58240 112230 153920 170560 195520 220480 253760 378 560 359 840
6" N=4.2,P=0.42,N:P=10:1 10000 58240 120610 170560 214240 280 800 334 880 420260 445 120 382720
7* N=0.2,P=0.02,N:P=10:1 10000 41600 66560 74880 87360 60320
8* N=4.2,P=0.323,N:P=13:1 10000 54080 104000 220480 245440 320320 420 160 451 360 447 200
o* N=2.42,P=0.186,N:P=13:1 10000 54080 137280 116480 241280 282 880 557 440 601 120 661 440 603 200
10* N=80,P=5.44,N:P=14.7:1 10000 33280 83200 216320 336960 463 840 411 840
11* N=40,P=2.72,N:P=14.7:1 10000 34120 74880 156000 191 360 203 840 232960 164 320
12# N=1.05,P=0.046 5,N:P=22.6:1 10000 22880 27040 35360 31200
13* N=4.2,P=0.052 3,N:P=80:1 10000 35360 141440 203 840 241280 318 240 430 560 465 920 445 120
14* N=4.2,P=0.186,N:P=22.6:1 10000 43680 124800 137280 153920 153920
15* N=4.2,P=0.02,N:P=210:1 10000 45760 66560 89440 131040 164 320 128 960
16* N=40,P=0.157,N:P=255:1 10000 41600 66560 199 680 251 680 218 400

T NP RS H me/L; 0~9 d SRt .
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J N ] B P K IR KA B SRR PR R AR 3

1*~3* IR 2H AU SRR B, JCR T A &
BERICAA B 3 Mg g s 3 K a5 R 5 A
ZEBER RSN, XA 4 JC B B A R A 5 ST
PLICRA Bl s ey, (R T 2R s K
HRENG, AR RIAEENAT 6.656 T4 /mL,
P ZFBERAR 5.7 A% JRAS AN , A I s et ol vl s
B RAEH LA

MR FmT 0, Mty 25 5 5 A 2Rk
SOHAL, [RIRF 2 B G 0B B A A S A 5, 7
5:1~80:1 [AIXF FEAIGK I A B R ALHEE R, DL
10:1~14:1 BRI KA B 3, 131 Tt

[ 2, AR W] A 086 b v (an6* Fi 7#5 12%
13 ) e JBE D 0% 1) Tt 6 2 o 98 24 A K G B S8 A1 A
FCED 79 3R B0 2H AW L 10:1, BEWE S 0.02 mg/L;
124 A2 AU L 22.6:1 . BV E R 0.046 5 mg/L) .
WA 13RI H AR L 80:1, AN 4.2 mg/L, Bk
0.0523 mg/L; 15* B0 2 Ak L 210:1, A 4.2 me/L,
R 0.02 mg/L, X BE i 4 R R R &, N
4.2 mg/L, (B B I , e384 32 2 BR 1415 JC
AR TEVE o [F)RE S e s B AR I N A2,
AR AThZ BB, ToEEB B E K — BRI &

EASRFOK AR, B A KRB R R &
BURR BB IR I P AR BRI &
IO IR A AR 1y ELAAAR 0 i A o 8 Sk 2, K AT
Vet U FUAE/INT 5oL B, TR ORI L 4 K F 1201
IF UL R BR A, T AE S~12:1 B, 0 Ay 4 sl R 71
(Forsberg 1 Ryding, 1982) . i A 2 N il FLBER
AR B AU HE A AE 10~20:1 8], KT 20:1 M) g bR
il /T 10:1 IR PR A,

it W 25 S, B T T T A L (B
21.4~162.7:1 [a] ,SE44 K 55.6:1 5 44 [ W 1f 0w HL
18 17.3~319:1 [A], 3414 65:1 5 PUAT Uiy ) 0% L (L
£ 20.8~224.3:1 [0], -840 49:1; Bk LU AEAK) TR -
A1 > 1954 > PERTBrm . BT 0L 3 /W7 00k HL (e Y
KF 1201, FEEWE LI &, B2 FE A s K PR
Tl RIZE, PSS DR 1A R0 LA W S s e R A K
U BV L. DT 2 B I PR 2 A T8 s A T X ¢
RO B BT IR 22—,

KRR R EETE 0.26~1.3 mg/L,
SRR e A B0 VR JEAE 0.018~0.09 mg/L,
BOHE B R TS 11 B A DR 2R 0 2 5 < A i T T

ROATEEA, LUT [R)DTE 1.217~4.566 mg/L 2 [f] , -
¥ 2.945 mg/L; A1 ] AAE 1.278~6.378 mg/L,
SE-F45 3.197 mg/Ls; PUA I AUTE 2.030~7.318 me/L,
V2424 3.921 mg/Lo SEBIMETTH BN TR AR C
it 0.26~1.30 mg/L (B . R E I A= | A
MR A SO BRI E R . B RT3
LN & & F B X B e 0.02~0.15 mg/L, ¥
4 0.053 mg/L; A [ JWT AT 4E 0.010~0.125 mg/L, ¥
0.049 mg/L; PYAT Wi £ 0.015-0.135 mg/L, -1y
0.08 mg/L. AR, 3 W T I TEBERR 35 L, 7T L2
WAL, B RS R B AR Ay BRI
Fo VORI B R 0.08 me/L, £ 330 il PR
R BB, DRUCPE R W T AR AR X 25 5 77 A e
FACTE XA o X S FATTEF P B WL 45
FEAMIRF , 0 5 AR 5 AR I ST 45 A — 2

3 #it

A BEKAS I WA 2500 B A 11 28 PR
M, SRR PG RS W iw BT K I KA
PEREVEI o S e I 15 2 R S DA O
AN S i s N T R 0 R EN
AR FERUIPE I . AT JH T B P AE AR 7K 5 3
BURE , B G F 5, A 2, HATBEACY 24 K
PR AE K B — DRI R, — BB A i
T 3R I B A A AR LU, 2™ AR IR
BIA ATRAGE, 0 R R AR O TR
BN, MEEX— KA E IR BR G N
I, EPAGERICT MBS ATE K IR R AR
B, PRUETTR 2 4, U™ M Pl R Wi T
(R , 1 S Z PRI HEA K 1w

4 SEEk

(1] A, JEEE. WA W E IR A LTE. 26 2 A JEst:
Hh E FREER A R, 1990. 239~302

[2] APHA. Standard methods for examination of water and wastew—
ater. 16ed. Washington D C: American Public Health Associ-
ation, 1985. 726~735

[3] US EPA. Algal assay procedure bottle test. Corvallis Ore:US
EPA National Environ Res Center, 1971. 1~3

[4] Chu S P. Experimental Studies on the Environmental Factors
Influencing the Growth of Phytoplankton. Sci Techn Chin.
1949,2:37~52
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(MR T ISR, TN 5106405 2AERFHL T R AL E, 7 510640)

B OE KGR RO BOR R TG Yt IME AN TR A R A B e E B, AL AR U 35 Y TR AR AL S e
TR 2 I3 SCEEA R RS i | T 20 R ad R i Ak KoK BRI e IR 1 /KI5 Y s B SR, s A iB &
ISR S R S Sy AL 28 5y TR T IS R AR A 43X 2 J5 TT A 55 I FH B, 3R 81 K 775 e il S o7 AR 1

T S TR
SRR TR OKISYRE RHER

K5 G B R R SR FH AR e T A ik
AFEMARAS i pheim e nl it iy H G IRA AN EIA4 200
[N AT o 8RB T 2R K5 4
7 A LA R TS R K AR T B, ST
TE 77 A MBS/ NI BTG 2 R A 3RS A2 1 T B
AT e S LA A 15 Yt/ IME AT IR
FHERACR G, K5 Jedse AR R 5
ARG FCR T35 R ) 3R] 234 7K 75 G Sz T
FRFOKIG YISO EOR 2 AT ARKIG R
PR HARSEAE TS Y™ A (1 R GE T, AR5
Y7 A R BRI L Biras T B G 7 e e
LR HEOR AR AR LS Lk AR T °Z
Lot REPERAC B B EARSE A5 R s B 52
BARISETG IR D B R SR K T5
SR TS T A A A S BT S T A SR AT
PRI FIHBRAEOAR, TSRO A B S
A ENAEIME R BRSSP B A B AR

1 KSRIEMTABRAR

1.1 EMHEESHERA

ISR R BB S A T 2 T A7 1 B
SIS RLAS B Bl B AR (N2 |75
P MERERRPESS ), EHRICTE O M IS R AU TR
BE . UEYS YRR Y BRURHRE A RO AR T R Sk el
HBRTS e . EANMERX 5 kAT TR AT,
Hong—Ying Hu %" Fl David Gilles 5™ 43 51 $2 H} 5t

ek HBI: 2005-01-10, fEekkls] HiH: 2005-05-31

RHEFLRIIC B SR RS, RAXAS A S &
St e R FRCE M FH R R 5 G e HERL . 7R
i Tl P F 5T ] B R (21 2 J5OR), AN R IR T4k
FH 50 28 £ 2 AT [t T 455 AN RE AL 5, HL
XPFREE AT AR5 4R, 76 H AL Tl S A v,
CL WA FH R SR ISR R AR 7 RIS 7], G Pl R 4R
DR UE Ry v 1 o 2 A AR P Tl g s 7R s o T . )
LEIEZATIE B FRINE MR, AR 7 iR A
KR S 5 R AR s I T A %) 22 JIR S 3 T I 12
FI, XL T PRI CA 0 R A e vERe 1 H 28
i1 RS HE R PR EE B 25 5 W A W R AR e A L
N H A LI R e i R SO A i, (A HLE
S BEEFOE LA DR A 2 s K PR A 1)
SIS R k= AW S VIS 5% St g s 7 NIEEE /N el
BTG ROR B TCEARER TS Y, HAT G RIFE T
AT B HLRON FHZK SR IR SR AR E R ROWA o
EL AT SN TR K 5 G R R —
1.2 IZRAEBREHALEAR
CHANK-PE T TRy AR FRps, o
P T ZBARAER A ™ 7™ b B 78 402 g o 2
Py A NIRRT YL ) [R) L, 5 ey A d R AT )
BARFREE . 1991 4536 [E 2 24 A HLALZE R Trost™ £2
T IR FATEERMBES, RIS I o e K PR
MR AR 098 1 AR, 245628  Hbr
T AR AR EUE Y, SR E R .
HET, fERAG VLR A7 b A E R 2
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KT Rt il I BRI Rk i 5

T SNE, Qo s & H Tt Aol T P I A T R R
WA KA 55 ARG I AR A IR e,
R 2 A 25% , 1% H AR EAL IR AL T vk
T 1R, JE R FK 5] 100% , 775 99%
WD T R ORI R A

LA, Rt BRI 15 29 Tl K
FEE A H: e/ MBI RIFTE 32 B E N b2 )12 1)
FerF . [ Y. P. Wang A Robin Smith™ B Y H2 Hi A9
IKIESFAR AT TolkK B SR AR K A 5
e/ ME IR R G T — R % H R
b AR A B B K I 2%, 5 3] e R PR b [m]
FHARI e/ INVRE B Ml 7= A R K o 1994 A3 [ 5 LLAR 23
AT B RIE R A R K e SR, g et /K 13
FERLREAR 30%, iy P2 /K AL 3 it 4% 55 AN 1 500
1 TORARE] 350 J1 3500, AR EAE SR FH A
SR AR BRI T 100 5 3250, H K I S ARTE
| A1 2L RS N T LA A T,
7K 20%~30%1, WITT R 2=k 2502 K Je T
JE i A L LR AR IR O AT P i sl
15 YLt RO Ao A BT He SR (2 RETE N 2 T
O IREERR ] L e R NEARKIE T A
TEBEVE A I Py sl d5 YR 25, S0 R T i AR A A
FARAE SRR Tolk (CdE b Tl A AL T 25 1
YR aB4 EIT TH TR HITE I E RS T .
1.3 KEIRAHAR

K ET R H RS e i A 2 1 i o e 2 1 6
Ao SEATKT G A5 T3 BF 4 i D) SR 3 2K F P e
ZUMPA RN, 3R 2] AR s 2 2 i A B IS R
JEORHET L g7 DJRURHSE A SR P16 B4 [m s R FH 1
AP B A T A 7 RS K ER B AT AT fE 5
YL Y Smith!"™ 2 H T K [ F R B 3 oy =X . [m]
FHCEAE LA PRI b K AR R Oy e T
Mp APt B B AT Z o Sans SR X — K
BRI B A 7 ] AR 9 o SRR P 5 K
S RERS B SR A B B SRR A R, R 9 kB, I
RO 285 3 RIS , COD W/b T 25 60% . [Hl4 &
TV T 29 80% , B8 AN A 7= 1o T2 1) 4 ek FH /K ik 2>
T 33%, SELT IR SRS eIt B R 4 0F
B4t Rao SF KB AT T EMALLE A HF
il i R oK s Y R S RIS, AR
T PP PR VOV R IR I TR VAL TS Y5 VR R A U

HEFT THRERMIAT, S5 SRR PR A e AR 1Y)
FHAK BRI T 67%. Jae—Sok Kim 250 7] F A8 1 i
FOARXT AR (R SR A TR AR R, SEE TR
IR ZHERL o F T DAl R K B 24k, B —Fh R
RAMER BRI P, TR BN Z 8
L T U AR T 15 7K 1 el &A%

2 IKISREMIEERK

21 RAL&EEsEEA

J o A G 5 H AR SR T8 A L 2 T W e i
BN INAR B GE 5 5 Yok AR T8 5
o HAT, A8 SRR TEIR B G ) - 58 R 1,
KSR AV N Y R SRR
T IBETRA Sk K I AR 2 L B SR LU
= BUERUE AR S, T FEE DX A LTS
Yery H AR R BEAR NS . BUAE P A & o 2E
YHME 5 HORHR = IS & A ALk 21 T, s #h
SRACHE SR AR, KECH AR P EOR™ B 5| AH
A EA AL E A AR A 7 KL (bioventing ) £ AR
G RGN EYMEE HAE BN REW 2 48R
PRAELR A WFE AR T I T4 R & 1wl s
BRI R FOARR P i F ARG 1 42| = Al s
BIKMTE A EY R R TESREDERE R
HEEIR 5O IR Z UL T — Rtz .
22 FEuEMEERAR

SRS AEIE B H AR A bR 3 . TiiE
Yy H R K AN AK R A LA TSI G ) o A A
TR B IR I BRI R A P, 0T A
HBJE A S A 4R AL O,.CO, A= Pl . B
GBS RIS, IX S0 TR T 2 N R R S T 4
PRI E R A A S R BRT5 G Wi REJT o Schnoor™
36 20 X R AR R A P X AT AL B 3 ) R A bt 5
R, FEY) S Y0 U R R A e 2 B A e
YIREfERE T = 1 DGR b YA YRR
TRAAPEE A TCALERSN, SIS T 7K A1+
B ESIRICR . —LHY R E IR E S
3% MIEEFN 25 % HYER T HOR Vi 055 4R B
RERE S SR 3 FE WS, e A A AR R R A AR
W YR A R B R K2 Y pH B I e AR S AR IR
A Bl RN i HE 4w BT o AR B AR R FH DA A 3k
TV K FN T B A BRI, T e i & B 5 Ak )
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H #57H, KRR HAar A ), SR HUTEE b
25 RN 7 D ME AR T B /K AR i NP KA
PIFEIFE D RG-S B, B TREE DU EER L I
AR NP G IR, B, KR &
FAEE R R EEAMEH . W. Li 258 1 4 Fp
T FEXT A FE BRI K B BRBEASCR , A5 R R WX Lo fE
YIIBRTERE 11 0.043~0.086 g/m?, %45 AR AEAR - Hl
THBRAK A i s i . M8 AR Fnis 1T 9 /D,
TR TR RE 55 B — B ARME LA B A B 15
Jupititiie /b, (AL FAEPIAR R Z 115 e s A 2
EBRATRE SRR 0 AR B R R A S
2.3 RIS BER AR

JEASE A= Py FIAE 048 52 B AR A8 B2 R AR X
MET AR [ N THBR TS Qe o IR Eifb 2 5 4
AR AT A 7 3 5 Y b R R A G 1
PEEVE T2 012 RED, AR AT LIRS e
DX H bR TE Y AR , By 0 I SR X R, 4 Rl
TS Y B KRS ZE 6T S X kA 7l Ak [ 2
BCE PR . IZHARGFERNZIR . e R 4
AR ABIE SOV HL B 1 2B R SR H
AL B Y RS H AR (PRB ) J2 S AU AR (1) 3 7K 4b
AR . PRB J&— M T T /K 4810 18 1 s 0
SRR AL BRIX, bR iR A A A7 R AT
PR 0] | 15 4 A 45 (B A7) v A
S T S B TR SR e R0 5 R A LAY
&)@ MRS TE Y e A P X A B DT R
ZBRE, Gillham 552 7EIG LT /K H 945 LA EA HL
TS YT SR I 229% 0500 F 78% AN 2H A i
J R, LR — 5 2 M DU S 206 1 5 53 5 o
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Research on the Technologies of In—situ Water Pollution Control

Wei Chaohat Li Yaowei

Abstract

Gu Guobang

In—situ water pollution control technologies, including in—situ water pollution prevention technologies and in—situ water

pollution remediation technologies ,embody the idea of minimal contamination and maximal resource utilization in pollution control. In this

article, the in—situ water pollution prevention technologies are summarized on the aspects of managing and selecting raw materials , optimiz—

ing techniques and process,and water reuse,and the in—situ water pollution remediation technologies are discussed on the aspects of

in—situ bioremediation , in—situ plant remediation, and in—situ physical and chemical remediation. The significance of in—situ water pollu—

tion control technologies and the development trend of the technologies are also discussed.

Key words

environmental engineering water pollution control

in—situ technologies

remediation
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Upstream and Downstream Environmental Microbial Techniques

Wu Haizhen Liang Shizhong Wu Jinhua Wei Chaoha

Abstract The important role and potential market of environmental biotechnology in future pollution control are summarized ac—
cording to contamination development and the demand of environmental protection industry. Subsequently, the development of upstream
environmental microbial technology is analyzed in detail , including bioaugmentation , the decomposed mechanism of toxic organics , the re—
source recovery of waste, bioremediation , the application of biological genetic engineering technology , biosensor and biological label. More—
over, the importance of the collaboration of upstream technology and downstream technology is discussed in terms of several representative
technologies and engineering cases. And the investigative trends on environmental microbial technology, which need to be reinforced, are
therefore presented according to the practical situation in China.

Key words environmental biotechnology ~wastewater treatment ~ waste recovery
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Treatment of Pulp&Paper Wastewater with the Process of HCR/Floatation/SBR
Zhang Y ajing

Abstract The pulp wastewater was treated with the process of HCR, and the paper wastewater was treated with the process of floata—
tion. After pretreatment, the wastewater was mixed and further bio—chemically treated in the SBR reactor. The effluence was found to meet
the wastewater discharge criterion. A few measures were used in the system to control sludge bulking during bio—chemical treatment.

Key words pulp & paper wastewater HCR  air floatation SBR  sludge bulking
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Recent Developments in the Denitrification
Technologies for Wastewater Treatment

Li Zhengiang Chen Jianzhong

Abstract The effects of nitrogen on the water body are discussed in this paper. The main developments in denitrification techniques
for wastewater treatment are summarized , with the emphasis on the applications of bio—denitrification techniques(including SHARON pro—
cess, ANAMMOX process, and hioadditive process ) ,advanced oxidation(including photolytic oxidation, CWO,and WO ) ,and constructed
wetland system in the filed of wastewater treatment. The future development in the application of these techniques is prospected.

Key words wastewater denitrification  biological process advanced oxidation process constructed wetland

TN (PEEEEERESE) KRR

T IF 0 R A% v B R B R TR % ) 425
P 265 1RSI T, DA 1994 4 IR B 4 3 1 TKE 42 SR AR ]
FIRBTIR SR « FURTEASTI] 1994 455 115 ~ 2005 AR5 2 1]

TIPE T SCEE R QA [R) T SCEE e, 35 7E 2005 4F 12 F
JRE VAR [ A T 75 W], A TR A 4 A 3, A U A TR i AR T
JIeARI AL 2 40 57 25 VR AU P B, S PR3 45



FE20HF3M
20 200549 A

I L) B (A e &
GUANGZHOU ENVIRONMENTAL SCIENCES

Vol.20,No.3
Sep.2005

&1k SBR 57K A ARV R

o
(AR R Rl 22 5 T2, TN 510055)

H E
XREIA SBRL MR BUABRWE

SBR—JF it [8] &k =X i % 75 I 1 (sequencing
batch reactor), 7E 1914 42 I & I A W,
Ardern Fl Lockett & BIi& MG VR TE Z B, R B2
XFPERAL IR R GE . (BT 2410 B SRR
I ST S SR a7 w7 (1 B VA P e o M i e <
A A SRR A S, RIS KA E T
H Sh A8 BREOR 42 i, ff SBR 12 B N T2 1Y
1R BEH AR . B EAE 20 tHhaD 80 44 LIS 4h Xt
SBR T-Z AP 5E™, 1985 4F, FifF B bk b
T SRR PAIT BHO™ 15— )88 SBR {5 /K AL By
BT ARFK R 2 400 v/d ., 1989 41 A TR K 25
BT T SBR T 25 A0 M i /K ) R iE e, F
90 4EAUHPIITFAG , 1 S8 8 B s i Bt
FEBEA EifE U aT RS T BB RS Be , T iR T
SBR T AR BIBFTE RN o

1 IZRERESS

[ o X 5 e i ) T2 B s o A —— R < L A
ISR TERAE B A SN TCTE A L HE K HE R 0
PRUEHA 5 TP 2 .
1.1 IEiHTE

PRI FE KT, SOt R A7 v T
PG IR AR o 2415 KRR, RO A P 1 VERT .
(B A T, TS YRR 3 P AR RO W —
P TB, a5 K TR

SO - & SBR T2 e FEE—IE 17 57K
FEARBNFUE RS, AT IR RO HRAE , 7oA <, DA
Z:B% BOD Ak Wy i s

DUVER : ThBe S5 AN B T 22—+, LA

Wk Hibl: 2005-04-04, fEekkalss] HIH: 2005-05-18

AR T SBR LR R BRIEBIBT I RE 98 T L ROR R SBR TR A, SBR YARY K TR ATA o

K 451508 . SBR BB A Bt Eiiie i,
IS YRAEARXT R ARSI . DITE TR I TR AR
P 5 7K B P RIS [R) A PR LR i 8, — R 1~2 he

HEAKHE W : 157 5K 438, e UITE Ja i b i
AR A AL K HER ,  DORE RS YA S i B8 76 i
Jof LN BN Vs Ve I VERT . — i &, PR B TS
Ve it Jy A AR 50% 257

B BRSO g Ab TR A
ERF T —NERAE S  7E I I, 07 4 s [a] Ui e g
AL TR AL o 280 R B RS T TS TR AL T N TR
FREBY B, M A TS T R A PR, i6 2%
15 VA AT LR PR i W T e g s L BRAE . TR
BT 0 AR B 7K AP ORI A B SR T A2
1.2 SBR S

SBR W s A an gk 19,
*1 SBRIEHMHS
i ML
PLTE T RELF AR VLIE B
FHERRCE R BRAHHEFOIRS
IREMER R I K AL B R SR E M R
Tl 22 bR P e ik A v D)
AT DABRRSIN G, AN B I N I A
A 112151 N e el e S L LERIA B RS,
s

1) T FK ORI, % T 58— SBR 2 it %
BRI

2) X2 SBR OB , K FIHEK 1R 1)
EEPIECTE



20 % 3

IR SBR {5 7K AL PRE A A9 7 21

3) B Y IR B
4) T5KIRTIFERERR ;
5) % H s A —E 2R

2 SBRIEHAHMRIIERE

2.1 XTRERBEHFR

SBR ML s AT ARSE A R A Ab K,
AP T-Be, RAIG RIS AT X AT A BR i At
THMBAN . SBR EAUE by ST 4 B4R IR
SR IBTT, A IR EARIETT, WRIBR
i JEA S IS RIS e | s AAR Ak SO Bt
P s ] AFEBRAR SR S B0 i5 K, st w5 e ik
JEAE )T AR BRIEAE S A, (R A A R B
PREER
2.1.1 BEAFISHIBISE

LG IR ARSI, AL SO Ak R AN AT
PAIRI IS e A=, A S 0 AE S48 2 1 T A T, T S A
PO AE SRR T S8 . SR, LA, W N 4
A AR IS AR GE IE S SBR &R S8 W71 [/ A i 1k
JL A4 (Simultaneous Nitrification and Denitrifi—
cation, fAj K SND ) o

S A SN A A T RN AL 7 SR ARy
B SRR A R AR RS [N A7, AT LRI
BHIEY], 7E SBR Keliids, il H N ) DO
£ 0.5~1 mg/L, 7552t HHE UK AR (Il 480 ) AT 4R
FEAEERET , AT LASE BRIR) I A, / RO AF A il i . 3
J DRI AT BB 2 S s N AR 2 B DO 40 Al AN A
[Fi] — iy [] P AT B 23 HH B4R iR AR 3 R AR
UL E—E 1Y DO =M 2, IR 2BaEAk S fig fk 4
BEArde.

25 IRAED e P ] SBR SV #4554
RIS(DO > 8 mg/LL) , MLSS (T PET5 VR Mk 2 ) F AR A 195
DU HEAT TR R PR A — A A S A A, A
A0 SN YR AT ol 28 R b e 1k R A R R AL
SRR PR A AL ] B S SR Pt B TR AR . I
AT Hghe: X — P BB Ak T oA bt & 2E
TR RAE AL (RO R] 2B AR B AiF AL ), AT S 300 1 L
BTV VR R BR A, JEHEWTIS PR TS e 22 A m] B
FAEA IR B S U AT . X IR FRATTLA
HTABIFFE T Z A0 by« 155 B P 8 SR R LB o S A
BT REA — € RAEBASE T 58

HE AT SRR T 5 0 A5
SBR[ S N A AR IR 2, UCEATTZ 18]
SEFR . MR SBR IEFESL RN I RCR 4T F
HELE LA
222 RAEBRBEAE C R B

SBR bR SRS I AU AL, SR 2
AR B RERPIRAS . — B LR R LI 1,

HEK BB
(RERE TR )
v
SR B
(RS TR A Y. TEALABE AR )

v
e HoKHER B
(HEVRLAGRRE, AR B ST MR )

v
PREL
(FHAETSIR)

B 1 SBR ZBBHRIERTE

R TS BREESCR , ol LAZE SBR L g in—A~
TREETTIEM . — e BRI 0 v [ i 2 B i 5 Ak
FE BOD N £ .

SR AT 2 ] SBR AR M B3R T 5 K2k A ¢
THEYRARBHRIR AT, 45 RRY]: W KTE
e R B L R BRSBTS, R BR A LA SLREM
RBRBEA R ADT o > S5 B I RIS I FE 4.5~5.5 h,
15 YR B fa (LA BODs 71 ) A 0.14~0.26 kg/(kg-d) B,
7K BODs ¥ B A 5.12~13.62 mg/L, 2 Bk K ik
85%~93%; 17K COD ¥ FE M 10.7~32.2 mg/L, KBRH
ik 829%~88%; Hi7K NHs-N ¥ & 4 2.83~9.23 mg/L,
EBRFIR 53%~87%; Hi7K TP ¥ JE K 0.1~0.45 mg/L,
B LR R AL 85%,

FEAHSEBR TAE A, SBR AL i 15 /K 48
PR G BRBERSCRAMERE O, X F2R T IS PE
TGV AR ZFEE M Y o 2SS R B R
Pt RILMAAARRMXGN, Hrb: ffiRih
RN R B8 4 5 0 5 7] I B SR TR (DPA O) X R GE 3
RERBEATSZIN 5 A R ER U0 S0 55 R 28 7 ek —

T2 ] S it F v RO BRI 0K, T 2
A LA RGE AT AR LA R R,
1HIRIR R FEMHI AN R . G07E SBR AFE T2 e



22 I 7 N = A R

20 % 3

PERE— I AEVRRS | [RIET A il d e 20T, T 2B
e S BUSET RCR

SR ARSI T . R AL DS S IR BT I 1 i A%
I3, FrUAR AT Be 2> S8 E A RS2, 151 4n 2R
PR SRR S, MR SRR LR TS Y
s Hl.

FERBEE SARRBE TS I, T LR R
Tl TR A, R 8% 78 DR AR B S LAY T AS FH [ s 7 e R
e, INTTTRZ B8 1 Xo) SRl TRT P 5 4 S I, (HL N 5| & B
MR AR — SRS . AT RESE TR it
A FERER Y24, Liu 250 0K, SR A 20
VE RSN, 325 T e SR AT 5 SR TR ) 35 5
2.2 XPRIELREBRBEN A

2.2.1 B SBRIEACFEA P A A Tolk K

KRS AT DR B SBR 1AL BRA HL
YIRS R TK . 26 1 BERUWth(SBR1)
14 S R e R AL F I 4RI, E LB KR AL
55 2 B s (SBR2) ek F4 4, RBRFIAA VLY
RSN, I EAa A b sy JEFE 22 30 A R L
FRES SR I B4R R R Ak , SO Ak LA R VR SRl

1) KW B SBR LA BA MY A & B
TR, wTRAE 2 28 HAT R RIVE F AR AE PR
e NN o S o (-9 S EGEEHINEZS -
PR AT, WA RO R AL PR

2) ¢ SBR1 £PBrA#B4r COD By FEAf I, SBR2
A LAE— 2 LB /0388 43 oD, ffi /K 1% COD
W AR

3) SBR1 Z[K#ER4r COD, B 1k A ML iy X
SBR2 WAL () oy, J2 C/N AN PG A SN 1)
Tl 2 . [F], SBR2 ALY COD ¥R A FI T
TR AR TS e RS AL B 1 L BB, 3 e Ak
IR Ay N A AN [ IR VR =B

4) FEihil SBR2 PN IARH AL S A 22 MV A R 7R A
PSR Z5 o, 5 I RERE - it HL S A A 43 hn B /KAy
T U, B2 i A S I R S35 45 48 D AR 1) 2, B
TRALFRREAS

HEXAET: SBR L5 HET5 /KA )ik R TS
FIECA , LA R R COD BODs i U5 Ak 25 114 &b 3t
LIE
222 584k SBR T2 i A SRRl R

N4 SBR T. A KL LIFEEAET T ik 1 1% 1T

FEEFTHEH], MEERFE S ALY . ERE 25
BRET, FEAMIETT 0 S BAEA ML R BR 7 1H Al ik
FIBAHE A AR, (H i IR BR B I 1)
NSRS A AN T) U5 R0 R B e el A b o 5 32 okt 7 AN [
Koy () A U AR B, FEAE(E SBR T ZEMELL
IRFIA RO PRAR IR BRSO . FERIMAELLT
JUANJS T

1) XF IR PR AL BEEER M 5, SBR T 2R A
BT B 2 18 T KL R I A 5 EY
JO KT A SRR R B 55 e T SR BT R TR R iR K O =K, A
B[ H =i = A G BP0 RU L PR /AR i Bl VA i P 5]
FH T3k A e 5 I R R e BT T 1 R S AN
JIt DAAESE iz A 7 Hp A A 11 55 Bt SR sl Bl 1 2R o

2) BAE SBR EEMNE TR R A PRAR (B4R
S AR AR UE HEZK S HEJR Y B 175 11
AT AT AP IR AR A, (HLER GBS s o 8% vh
FIAPURD EFIRITCIL, BIICE RN T SO s
R, AR A R RalS Rk
BRI A HURYD

VM R YR FEH R A R SBR T 20T,
TENE ST TE My B 22 0] 38—~ 452 W 45 £ B BE , AT
sAL SRS AAE T s %5 JE BRI SBR T2 0, BREEK
DLRR S S s Ao, 8 ml el AR e HE K R HE
Vst TR ARy =X, LIRS iRk ; )
FELE R B R BR T SBR T 25, 0454 A ik 5
B T BRI TIa T T N G B R A
FROHEK AIHEE i s i, X ERIE AL BRI A d %
PR RE

3 SBR IZii#

SBR e — AR & A R A, e
A2 E e EAS A6 10 KON SR T BN
Wb K2 . o5 — > TR, SBR 1548 & M) [
PRI . SBR IHILAERAREAF IRt T2,
ICEAS([R]ERAE R LE B B G V5 87 ) \CASS (TR FR
RIETETG IR ) \UNITANK (JRR 8 S8 80 ) 45, (2 T2
Motk Bl L 2,

H % 2 A ULBT AL SBR 1548 SBR A 5 7E—
ERREE akss Ak, RIES R T AR G is PR T R r LA
LT S K ESEH KR BT YR SBR
NS LA K UNITANK RS PE T2,



20 % 3 1

IR SBR {5 7K AL PRE A A9 7 23

®2 f£% SBRESHMME T ZHALLE

i 1445 SBR ICEAS CASS UNITANK
DUEETERESS , Ab FHAEUTRIR S £ N N N
T PR M Gk vz ) ) pi CEIQ7 grixe MU/ E=)) 55 (T8 0y B ke 3% ) 55

A PR i R K R R i (AR S 2R G 55 55 (BT 0y B ke 3% ) w5
BRI A R (R BRI R 2 MRS ) [ N.P [Z3\ 4 N.P —
PEARHEGORS YL R 2= N N N
AT UL AS YR B, T 7R 2 2 ECHEN 2
HELE K N 2 = 2
kK N PN x B
7. UNITANK A5 B oA 50 (HJR RS U LA AY SBR 22 4%,
3.1 ICEASTZ 4 B

ICEAS T ZHIA IO 2 MR 1 4110
N2 o A4 Ry B g DX 32 ) g X 2 9547
TS X AL TR, 32y XSRS Y
o TEEON XN, Fe AR PRE D0TE KRR
P A MRS T .

ICEAS T 24 LU R HEs

1) PTIERFEAIR] . 22y SBR N BRAERTIVE ,
ICEAS H TSl K Sl , e 252 2P 5l , IR
T HARDIE S5 o T Wb kK ke sl , — ik
SR R ) A NI AN il ) S i G e G R VTR =81 LA

2) RIS T g2 K ICEAS &
£ T 2 SBR Y AR R A0 0 A FIREAIG 1T 0w
o 2B AN RedE TS TR ke i A

3) PRSI KR A TR RS KAL),
32 CASSIZ

CASS T.Z:H1 ICEAS T2 & ek il CASS
43R 3 AN X AR e RR AR BRI A RIX A
TR VARIBR N A, e 5 Hh 31 758 B 1)
MRS — (= IR ER, R AR OB R R ek
Sy A — R o

CASS T2 5 ICEAS T ZAH2M, (At
BB . TSN XRNYS J [m 37 S it v] LR —
FREERE T URREK . 38 KAT WL KBRS R BRI
RVER, [ 24 O 25 2 A T 7 k
TUE I 454 o

WA — S H AT AR Bk SBR 1222, 4 MS-
BR (2 R 2741 R B S ws ) DAT-TATGESEHEK |
Lk — (A BRI T Z) (IDEA (Ja) BRHE 7K SE i B <
13 B SBR SRR HRAT BT I I AT 5

FERERR R I SBR A K TAk . FEERAE . H
itk 2 AR RNER . KA NI AR
PRI 25 % 1A [ 0 SBR A B3R T 75 7K 6 1
FE & A SBR IR FE R & GESRIE U7 TR
AT . RERRA AR IR A VZ N AR AR Tl
SRR SR RTA B, e e X R At ) K U i 4 7K
%o Akt A B B s il R 325 SBR
T BB E RS2 K, dEmEitis S

MAER AR T RN R ABFFY SBR 09 LR J5 1 :

1) N i 25 AR JE 0 vh G PR T Ve rh U E G
PERIFIEE A, LA S P AR BRI 5

2) WA BRI RUE AL i — TR A
T

3) SBR #AESEHE 5

4) SBR 5HE AN T2 A iz F AL PR
WIEA A EYR TAEK,

M2 WA X SBR T ZWFIE TR A T RN
SR RS LW AT SR s ) R

5 SEEL

(1] ZEUA, RI5 2, BRUER . SBR T 208174 il (% me I 72 ik
J' , BREERL2E 545, 2001, (1) 1 16~20

[2] 429, PhEGAE , FRiRik. IR T TS5 K AL 3B AR S T AR 4. Ak
oAb Tl M, 2002

[3] kK. SBR {5 /KAEYAEE AR, W bR, TR0 K
KA P AR HUHT AR IS 5 0 . b5 o E IR R 2 H
#1:,1999. 80~81

[4] B FRIABERA SRR AR B g TS K A K s
PFIAHOARTRR. JLaT o E IR R, 2001

(F#4% 27 )



FE20HF3M
24 200549 A

I L) B (A e &
GUANGZHOU ENVIRONMENTAL SCIENCES

Vol.20,No.3
Sep.2005

[5 B 5 BR S i AL HES R AL F0 NO, R L FIFAR

ot ARt

X|H T

HRE B

(CHAER T ORISR 5 TR, M 5106405 2 RS EAERRM G, M 5104204
SRR TR T 5 REME 2B, M 5106405 ) MKk TR ZR, "M 510091)

B OE SCENG TR EERAGHLHE P BRI A R AR EOR o X RRER B A 2 23 B BeAiE AL, RITEHE
AU R ORI R DOC FIE ISR A AL ELIRIIN AR 0B W 38 S AL ) DRC. 5Bke™ AU 5 1) S A
B AR T IHRRER A S5 A R0 S B AL TERE L T Rh BB BEBIF ST AR5 R I A 700 B0 vh 2 BB Dt ity H DG T Y o
Mo R AR A RO B FAREREAT PM B ARSEIE ) RIS 00 NO, 2 B, F s e AR O BT H B2 RE D A B

XA IR PR RELY R ER

RUESeih & s LA B a5 e fn sh k(3
LEmLHE TS ST R REZ AL, HES P 9 i 2
R (PM) R ALY (NO,) IR EL AP (HC) I
—SAR(CO). HF HC A1 CO MREEFIXT R, 7%
AAAH G E AL I LHE S R B B U PMA
NO,, Hrf PM H £ S50 AL 73 GSF fexfEdb 3, H:
SR FRAT AR K CHY, PM 5 AR FRHE AR sz 1]
A8 2 2R P 3 i ok 30 v A SBORR 4 o R A
Yoshida R FHARFEAAL R RIS 2255 PM AT NO,, 15 26H2
H TR RN BR PM AT NO, FFEE .

1 EAFBEARERMTRAR

1.1 FAREIE

K ML AL PN vk AR A R PM A
NO, 77 HAF LIS B P i, BIREAIE NO, HEjil 2
T30 PM HEBOE N, 2 Z JRSRE, PM A NO, 37 2%
B 7 A A DA AR R R R i (R R Y245 R Ak, 4
MPLHES A NO, I PM AL ATS SR 2 MRS, [ B
YRS BRI 2 U X R s R i

PM F NO, [ [ i 22 B I8 40 B Be i Ak 4k
(R o TR SO A IE R A 2 A AR DOCC il
DPF, 43 5l 3 A A AL R (DOC, F Ak iki )
FA JFAEAL I (DRC, FH 10 i 2 A Ak 9 [R] i v AL
i) o BRI Er e 24 A R 40k B O EL R
TR ST B HE AL T i DOC (A A 7= ik 1

YR H . 2005-03-10, Eikkmkes] HiH: 2005-05-08

AL ECA B B ). DOC = E R E AL L P
) CO HC 1 PM 4240 43 (SOF ) . SRJ5 R 75—
FAfb 5, B DRC, BRI 7E 400 CLLR % NO Ak
B NO,, T NO, %F PM A 55 A0 , BERr B K (1)
PRSI M 600 CREEE 200 CA A7, [ENLSm 4
AL B ARABAL TR B, X FIRE S ZE )
PM #4+bAE 20 TH42 60~70 45 A AR5 5.

H Fir i R 2 0 SRR A e o IR P s Tk e A 75
(UL 1), B B 3R B Uk y—ALOs, il b3 4H
g1 Aol R RE I X e P R R (DL 2) o

B BkERIKEERHERS

:

HC, CO, PM,NO, —>

—
SR DPF

2 EEBAR DPF &

-
=




20 % 3

()2 BRSGIMATLHE R ABORL I A NO, BOfIEAL 1B 25

1.2 EEFITFRIK

HEALF AR PR AR, IR B i 34
RUETTER R B G S A B4R |
12,1 BB RIE A W o B A

PR B G AR ABOS, R R 4
R4 TCR AR R AR MBS ER A 254 o 38
BUT A SRR R R I 4R Bkt 4 JE A 4
JEE T AT 12 AR TR 14 THRR g, B
PR B/ NI ESRE T, T 6 MAET
R 8 THifAH g (L] 3)

3 B B AW ABO; B4

— A, A AL Rl RS PR o B
P8 D A1 285 R AR 28 i R AR E 4 A A T i
ABO; BE G AT TR B 18 THE

P TR AT 2R SR A 1 A5 A 2 i R
B LB AP, 7EBCT B b B Eh T A AL 7
I B A7 FH T A G E 2 R R B 2R
BS I Co Mn Al Fe, X2 p T EATX ALY+
AR

H1 La Flad 9 4 20 o 858k 152 5 484k
XF Co FALMMEALTEME S B JUR A A8 bW n i dt
E PR JE—3 .t 280 B (70 R 4D A5 Bk
OBV, TEVFZAEOU R 2 A DRI, EH
HEALTEPES B AL fa] S A AL 8 Z 1] A AEAE T
FIRFR . P B A AL R A A REWE IR
HEALTRNSEBR I TR 2R B R 523 2 2R DT, 45
BB R 5 AR AL LA O DU R TR AR AR i AL
TP

e R VA N K e O R G W N s ]
LTy R VA R I VA B S e S

Mn FEESERETF Co FEAGERT BIA N2 E5 8k rh
AT RR T 2 FhEA,

A P BURE R R La K (Cs \Sr,Ce \Ba.

B {7 Ui 5 4 : Co Mn Fe ,Cu Mg .Cr.V,

BWARE IR ALA BB, Oso fEALIEPER & 5
y (HA ARk

PR R A AR A 2= R T ARG A

1) JLTP R B Ea E SR # AT KL A ABO; f
¥ IE UG ERE 4544 5

2) AbT A EAN B A BH R AT AR 4 B

3) Ab A U F A 25 67 T DAAE 3R A v T AR
Al 5

4) Xk AR AR BRI R B RS UE MR AT, IR
R TARFHMEET;

5) i v A Jm B AT DASE S A T
122 EANBFFEEIR

FERE R G S A A e 1 S5 R RN R AT
MERE, i LaMnO; R4 A9E5EK0 AR HAT TR 47
AIHEALTE PES, LA Se 370U LaMnO; H Y La, Sr 25
Gk NSRS, RERR AR TR R, B/
WAL, LRI o XIDERE S SR S Bk H™
RIFS AR G & Jd Ak Eie s, FIHRT
Tl SN X R 22 B SEIM AL NO FITR R 21 7 1
—ZRANBEIE . A, StaE MR R A Y 4
B AT AN 53 43 R BRI A E AR, AT LIRS
1R & m SRS s RIS &, Bk A E S A
FNE o AT ) 52 4 s TR AT DA s A K B A
AR . B AT E AN WLEAT Pd, Au, Ag, Rh 3
538U ABOs AR 43, USSR A —,
EANE A RIS, T E D WA SC IR
W IE
123 EAMITEEAR

Teraoka K F A [\ 1) 4 J& PH 25 + (Li, K, Cs, Sr)
R BUCES BT B (ABO,) A TR BT LB, A
I8 B S AT B AR ] (La,, KMnOs), 7] DL g 242
PERRAH A AL S B 5 NO, IR BREE, Y« 7E 0.2 3|
0.25 Z I, A B AT B A AL TS PR AT NO,
IR SRR, (BJERAEL RN NO Hhf 2 30%%: 4k
EET N20[12~14]O

Seong—SooHong!™ 2k ] Co FEF5ELH (LaCoO5) ,



26 I 7 N = A R

20 % 3

JA Cs 4% La,., Cs,.CoO; AL, X RIS £ FR PM
HINO, $EAT THIFGY, R BUREE « WG, o] LB SR
Ik PM IR S AL RIS PR, 2 2> 0.2 B
FLAEARTE M AR AN 7 320 CAEATHT, CO, 1)
A S NO Y 6 AL 28 43k B 0 fl 5 W] B 4 i
LaBO5(B=Co,Mn, Fe)H B 7 LK AL XT PM [
PRR A FE MM, A% Co> Mn > Fe JIFHKIK
FEA, EX T NO ASEAL LA 520

1.2.4 (AR H R RE

TS TH ZE SRR A AR TR0 0 HE A i PR L
K IHERL T B 2R U ) i R S R X AL S
PELH oy (AN 53 42 J8 2R AR 53 & 8 1) T kot ) Rk
JZ R A3 2H R A AR () £ T 855 TR A T
il R AR T2 B AL A 5 e,

T H AR 4 m (— A Pk PA)YE R
TEPER R L TSR 2, R HC .CcO Al
SOF, {H.5) FIE BB iR £k i 38 i HE S WOk 4 1 %
B, X AE I HAE 300 CUL FHEES kA, RS
R AP BRI HERCE S, B AL HC.CO
H1 SOF Hy Rl /D SO, A% AL. Pr Al Pd XF 543
LRSI SO, 4ALEE IR AFI . PrXT SO, ik
PR Y. 5 PUAHEL, P X SO, IEALAE 15255
FirLAfR R Pd AEAERLEA SEARAYBRIRERE i fiE

SR A, BRI A S
P, BTRLARI 2R SOF .CO 1 HC 1 X ASHE hn fFiok:
Ve ER R EE W B ) o A sl Pr kAR T LABR il
PTG M IR BRERER e . PRI AE—
FERE b AT f RS el B 4 ], ZE A AR A A b 2 %
BB ETFE] 800 °C, Pt KRS K F] 20 nm A4 .
PRI R SEAE 20 nm DA F AR 0] 59 48010 T R
APRFEANAE | B R A A B L AN

BiFangl 8 e o R ATl SO, Ak, 7EAE
TN 2 AN S 8 4 J sl W 4 )i Sk ),
ATLAXT Bt 4@ 2 il T — e R B i Ak, ANITTFE DS
55 RN 542 8 T M 2H 4% SO, Ak 11 ) B die AR
JE AERREAL T COVHC F SOF Ay

AN, B R ER A A TR 2 A e AT £ i i
R ERE ST, —MORLE ALO; IRZ B AT
TRIRER AR R T ALO; (0T BRRRER IS EA R

2 KE#HE
UG 4 & e a2 [ p 22 PML AL NO, AL

TR, 4 “PM HEER” PM B S AL A B
“NO, FEALIR " 3 IRE T —1k, JF 23238 Ao
O3l ST, PR AIAZ DRI A R 25 B PM
I NO, A, RITE Rl — IR)Z _E 2B 4 Rag e At
FEA AN T [F] (A3t B S L P, PML ) LA i i A
NO, ik J5Us 7 a] RIS AT  ZEEAR R BT
NO F1 0, L FRIAFEREE T PM BOHEARIRGE , [t
[F) if 22 BRSSTHALHE S PM R NO, 2 IATHY . HEAE ]
BT LU S A Bk R AR A AL AR 2 A1
A G AR . i R S A A i
). A IR TFE R 2 AR SGEAEAL RS PM Y
HefERE , FEAR PMAARBR IR, IR 082> NO, 124
G, B AR AR 5 LKA A m AR A 4
BPEERET)

3 ZEM

[1] B Dernaika,D Uner. A simplified approach to determine the acti—
vation energies of uncatalyzed and catalyzed combustion of soot.
Applied Catalysis B : Environmental , 2003,40(3) : 219~229

[2] SRR, T, 08T, 5. SO BLAR UG AL BRER . %
MK HHHL,2002,(6):1~5

(3] EREWT B, BRYEM . RIS G B R AL e Al
i ARt AAE Tl it 2000. 298

(4] FBBAL BRI, XIFEAE, . SRR AR e I8 bR
SEATET ST, NEARL, 2004, (3):1~4

[5] ShangGuang W F,Teraoka Y, Kagawa S. Simultaneous catalytic
removal of NO, and diesel soot particulates over ternary AB,0,
spinel-type oxides. Applied Catalysis B:Environmental, 1996,8
(2):217~227

[6] Teraoka Y, Nakano K,ShangGuang WF, et al. Promotion effect
of potassium on the catalytic property of CuFe,0, for the si—
multaneous removal of NO, and diesel soot particulate. Ap—
plied Catalysis B : Environmental,, 1998, 16( 2):149~154

[7] AR, SRITI, £, S5k B & A TIRF
RAM LIt (). e 552, 2004, 4
(4):56~59

[8] AR, VLI, FLZE. F54k0 B E & A TIRF
AR R (—). 2 54,2004, 4
(3):81~84

(9] 458, TL0HT, SRS 45, LaMnO, B 40 B B i
PR, YA 24,2001, 17(3) : 248~251

[10] XIEHE, e, bR SO, 55, [Al Ak Ak 25 B S AL iR:

HINO, HYIRBRATE (1), WAL, 2003,21(1):40~44

[11] XUEHE, B, B S0, <. RN AL L BR AL s A



20 % 3 Y] [l 2 PR A ALHE P BURL) AL NO, IOREAETRIE AR 27

NO, FREEIFFE (2). PADLAEH, 2003,21(2) : 111~114

[12] Teraoka Y,Nakano K, Kagawa S, et al. Simultaneous removal

taneous removal of NO, and diesel soot particulates. Catalysis
Today. 2001,34(1):73~78
of nitrogen oxides and diesel soot particulates catalyzed by [15] Seong—Soo Hong,Gun—Dae Lee. Simultaneous removal of
perovskite—type oxides. Applied Catalysis B: Environmental, NO and carbon particulates over lanthanoid perovskite—type
1995,(5):181~185 catalysts. Catalysis Today,2000,63(2-4):397~404
[13] Teraoka Y,Nakano K,ShangGuang WF, et al. Simultaneous [16] FESF T, INMRAS AR , 45 . 483 4 S AL Ak 70 A 4 il
Catalytic removal of nitrogen oxide and diesel soot particulate TR EE ks W8 7 T 9 1 . BRBE TS YL iR B R
over perovskite relate oxides. Catalysis Today, 1996,27 (1-2): 5i%4,2003,4(12):1~5
107~113 (171 FESF 7 RRAS WA , 45 BB MU AL ) B S 4
[14] Teraoka Y,Nakano K, Kagawa S. Synthesis of La—K-Mn-0 TNO 5. F EFG 223 ,2003,21:55~58

perovskite—type oxides and their catalytic property for simul—

Catalyst Technology for Simultaneous Removal of Particulate
Matter and Nitric Oxides in the Exhaust—gas from Diesel Engine

Yang Li  Fu Mingli Liu Yanli Ye Daiqi Liang Hong

Abstract The research on catalyst technology for simultaneous removal of particulate matter and nitric oxides exhausted from diesel
engine was reviewed. The concept of simultaneous removal was drawn from the two—step catalyst chamber,i.e.,diesel oxidation catalyst
(DOC, for PM combustion ) combined with diesel reduction catalyst(DRC ,for NO, reduction and PM removal ). ABO; and the relative com—
pounds have been a subject of interest for their special structure and excellent catalytic performance. The resistance to sulfide poisoning has
been the concentrated topic on the catalysts at present. In the future work on catalysts, extra attention will be paid to the inhibition of nitrous
oxides production and lower temperature for the PM combustion, as well as to the resistance potential against sulfide poisoning.
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Development of the SBR Process for Wastewater Treatment

Zhong Yuming

Abstract The sequencing batch reactors for aeration, and the removal of nitrogen and phosphorus were reviewed. The performances

of classic and modern sequencing batch reactors were summarized , and the development of SBR process in the future was discussed.
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Applications of Impulse Bag Dedustor in Purifying Fumes and Dust from Furnaces

Zhang Wenbin Zeng Xiangcheng

Abstract In contract to several dedustors used in vertical concrete furnace, impulse bag dedustors have noticeable advantages. The

application and performance of the low—pressure impulse dedustors with long—bag in the treatment of fumes and dust from Concrete Manu—

facture have been discussed , and several points of conclusions have been summarized.

Key words purification of fumes and dust in vertical furnace impulse bag dedustor application
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4 H17H%E 132 68.1 76 206 0.688 1 VI
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=
XA TZRER R FEAIY AP
WA ST Rk H A B0, T MERIA Tk AT
BUBRHRIEKTAE S RSS20t T A WU LT
ZEZV AR R AU (RO )2 A0 R
1R ) R T A SR AL AL
FIRSEEALAE N TALBL, % WA ML R A HLa
1 UM FINGE 5555 A DR T Z M2 A
FPERBTZRA, HhEAHEEEEAILS
Yy, 15 QPRI 2SR, RO MR B AR B, TR AT e B 5
AP R T ZREZ % b B 5 A LTS G il s 1
Pio BT ETEIL LRI I HE B A3 R A
BT ey, i 7 I A R o — e — R 30k el
VR (Ve BIF) T4 — UM G B k0 Il T2
JEZI B P A LTS e A T A T ARG . AR SC
IOV ORI — SR @G T0E L XA PR XL
BRI 4 S5 DA LR T 220 P =
KA FATLTS P o PEAIE S0 hT, DI
TS G W DU AN B ORAS B R 0

1 SKEES

1.1 (U3

SHMETEL(Agilent,6890N GC), iU (Agilent,
5973 MSD), {634 (HP-1.60 m x 0.32 mm x 1.0 pm ).,
FHEFLF :40 °C, 45:4F 2 min;6 °C/min FHEZE 230 °C,
{43 5 min. REIESIR A 280 °C , B FIEIRLEE 230 °C,

IV YR T4 — AR G TS B XA HURL T 2020 5 P BOFE R et T A LA T 1 e PR E BT

VU AFIREE 150 °C, K25 L 1800 v, EI 4 35 ev,
JEHLVE A 46~350 amu, He 2, Wik 1.2 ml/s,

B2S ORFERE (2 L, PN 2 RE e A Ak B 38 [
1), 445 250 (Entech Instruments, model 7100 )
1.2 H@mREE

TE L AREZRIHERURE T PT , R B2 SRR AR
JESREIRR, SRR SR 100 mL/min, SREE 20 min.
1.3 HROW

EL R AEAE i O RAERE [P SC0 = fe, fiii—
T AR SRS T B (IR B 48 (3 WA Bk
45, BRIG IR IERER] GC-MS RS TRE S HTE,
PR e A4—TRFAE . TACE IR 1,4- 5K
YER BRI, SR F AR SRR I 054 o 5 40T o
2 ZERE5iTie

AT AES XA HLBEEE XA R i & 55
3 MV RIE T A REZ R ST T A AL
ey el
2.1 BAYIHEE

SREZ A WL 4> A P4 S AN TC A 47

TR 2 FhATRE R SAGINSS SR F 0T, 78 2 R HLI RS
B 2R 20 R S 3 5 B TR R B AR A L
Wy, K 0 B A R R A TR 1

1 ANEBIZHMIAESHSRER mg/m3
" B
AR PIRER P g N R S0 ZEWE 1,3-T 78 AREE
PERUS ) v e kg 481 66.4 14.6 162 79.0 28.8 6.51 1.59
TolrP A AL B 1620 226 226 194 82.2 452 2.65 0.683

Wk Hibl: 2005-03-28, f&ekkals] HiH: 2005-06-09
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S 128 1,3-T 4% 468
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a-H IR 205 150 Bfi 105
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PEARER BRI TR BT A R AR 3.
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B e B e
S 222 B 180
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SASS A BRI PR G, AYBEEM 14
FEZ RS S A B R I LR R T IR . TR IR
FER AR, AR ) T 25220 R S0 5 A e
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YT TR MBS T 2R S i EA
ML i 38 i L AT O 3 Ve AT AL 38 1) 12 <
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BRI i . E RN, 1999, 15(4) : 53~60
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#1,2001
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Analysis of the Toxic VOCs in the Exhaust Gas from the Crafts
Carving on Organic Materials

Wang Yuliang Zhang Xuan

Yu Hanhao Yin Pinghe

Abstract The toxic volatile organic compounds(VOCs) in the exhaust gas from crafts carving on organic materials have been quali—

tatively and quantitatively analyzed with pre—concentration-GC/MS.

Key words crafis carving exhaust gas toxic VOCs organic materials
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Research on Water Pollution Control in Xiang River Catchment by BOT

Deng Renjian Ren Bozhi

Abstract The problems of water pollution in Xiang rive have been analyzed , and the advantages of BOT for urban sewage treatment
have been discussed. As a long—term and stable investing way, the BOT operation is feasible for sewage treatment and is one of the effective
ways to solve the water pollution in Xiang river catchment area. The supporting policies for BOT have been discussed.

Key words water pollution control sewage treatment plants BOT Xiang river

(EEF3W)

Study on the Limited Factors Begetting Eutrophication of Drinking
Water Body in the West Guangzhou Tide Reach

Luo Jiahai Mo Zhucheng Yang Danjing Zhang Jinhong Liao Qinggiang

Abstract With the urban districts expanding,the water quality of water supply source in Guangzhou has become worse,and eu—
trophication appeared in partial tide water body. It is very important to control water pollution and protect the drinking water source. In or—
der to control water source pollution, experiments were done with the locale water samples spiked with N and P, attempting to find out the
limited factors that influence the eutrophication in water body.

Key words tide reach water source eutrophication factor

(E#% 34 )
Optimization of Sampling Sites for City Stream’s Water Quality
Monitoring by Using Back—Propagation Neural Network

Liang Weizhen

Abstract The artificial neural network theory was used to optimize the sampling sites for city stream’s water quality monitoring.
Based on the new—style back—propagation algorithm neural network,a model has been established for the optimization of water quality
monitoring sites. The results shown that the new—style model was objective, reliable, practicable, and fauli—tolerant.

Key words ANN BP algorithm optimization ~water monitoring sites
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Treatment of the Eutrophication of Water Body with Sinking Plants

Zhong Yunxiao

Abstract The ecological functions of sinking plants, the research on basic theory, and limited factors and pioneer species for the re—

covery of sinking plants in eutrophicated water body have been reviewed. It is necessary to study the eutrophication of water body and the

specialties of sinking plants in southern China, both in theory and techniques.

Key words eutrophication sinking plants ~ water environment
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On the Practice and Development of Environmental Education in Chaozhou

Chen Shanzi

Abstract Environmental education is one of the basic approaches to improve the ideological and moral levels,and the scientific and

cultural levels(including environmental awareness ) of the citizen. In this paper, the practice of environmental education for the children at schools

and nurseries in Chaozhou was introduced , and the courses for the overall development of environmental education have been discussed.

Key words Environmental education practice overall development
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