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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
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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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®1 WHRTAEKRD BIRERINGER

K H I I I v N
COD/mg- L™ 25 80 110 150 500
BODs/mg- L™ 10 30 50 100 300

SS/mg- L™ 20 70 100 150 400

NH;-N/mg- L 5 10 15 25 35
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PR e KA W 1 AR 5

R2 IMHEE 1997~2000 £ & Wil S
IKBRENMER MEHHER
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AIRAL L —A 5 AR Z IS PR B AT, W
B2 5 3 2R AR, i ELMHIE A R, Hos 3
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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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#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



E20HF 3 M
2005 49 A

IO 3 B BE a2
GUANGZHOU ENVIRONMENTAL SCIENCES

Vol.20,No.3
Sep.2005 41

FATKEYEEKEEETFL

#ZE
(AErg R R IRINE2ERE, T M 510642)

B B CERR TUUKEY LS, B ENA T E RO RTUR IR A SRl e BRI K7 e B Rt i
WFFERIHERE . $8 BT XA R DR AR 5 AR S AT U R AR A T AR S B R AR BIFTE  s 2EE

XA EERL UUKARE KIS

AR, AR B IR A T P 3 i
FEEMIREEN L, M 20 g 30 IR AL E &
FAL S | BALE, SR B 30%~40%H9H17A 1K
J 27 B AN RE B & 78 AR A e, B SR 3 A B Ak
V. B PR TS YL S A it T AN [ RE i A K
PRI TR ABARMEA KR 25 & 5 TR, an
UM ) T8 8 R R I A 2 A 2 R B FR AR
RICTEAOK AL FR, TSR A e & B IR bR
EOPS I i QNS =2 S A 2 B i MR O/ 8 %
TEARNE B T7 BERIGHE — 5 I A it TR, 9T
NG AHERAKK IS R G IRA GG B, K
PRI B A7 AE AT R ) Je g % il &
BIRAL, AERE R AT I K FREE T, WA PG I35 A
VA DO A DX, A R B vk B S s s T
BEFRAL MG T AT, AR IR AR RUE R

1 TKEHREFIEEFULHINEE

TUKMYFRRFL T, 2R R A K AEK
ST AT I i S K AR R CR ALK A A ) S,
XA HE AT AE B KK AR R B H T UK A B
RITTAKAERE o DUKAEREAEK AR AT LR #4258 K A0 35
SRR AT RER Y,

1.1 REEEKPHR EEEFDR

UOKAE YRR AT DLE ARSI R i L. B
FEA AT ZE R K R E R T, 3 HEATE
K, 20 1~2 a 4 FET G XL A S 9B
BRI H Ok, DRI MK AR TR TR A B R B R AT,
S KR ) S I K ] e S A A Y 3

ek HBI: 2005-05-19, fEekkilks] HiH: 2005-06-06

FESRIRZE T8 W i Ae K B
1.2 HHEEEK

VR KAR BRI A P DT K A ) RSB E 22 R AE
BRI SRS A e A HE R LA KR B
KRB RIFEUTK A nT s 2 I a2 i A
B IR DUKA Y8 5 A A K TR U, B [ e 7K
PR BEEFE A KB, P2 —2elik
FEPIANIE ] 43T X B2 8 A= A Ath B o R A e 28
s A K T, TOKAE B R RIS i sh it e
KA L 2R, AT H % B 1 e sh e
KAl BTSSR s i eSS A A
1.3 BEFREEKR

DKM R MR 5 KA 2 e R A i A,
REAS IR BT K Hr i B Uk 1 o, — SE R A AT LA
AU EIEE) B, e K RN R R BT . BRI
A1 TTKFE DA S B AR SRt v DGR 2] [ 5 ST
AT R Ve R & RS TS e S SR I T RE
1.4 EREKEESEZHEDSEN

DUKAERE 1 R A& AT AA HAd K A A P it
ZREAL B AEEE , S A ) B AR TG S T, 2R A K A
SHPIAIRGEL GREME R B 37 T 45

2 EEFWIKETKERKREF KR
21 ZXAKEEFUBAR KEHRKENERE
i—&SER

B At2E 90 AR, WA A A F AN | E IR



42 I 7 N = A R

20 % 3

HIBE ISR KRB, RAIATE S B IR LIRS i
AIRBUN 2 FRAS, TRUAEY) 5 D3 RS
UUKHLY) 5 DL A8 TRCIRASS, 75 T8 1138 5 Bk Ay s 7Y
ACIR S A EL RS ACIRES . 2 FISIAN  TEER KB
HEBNTVESNEL, VEaR A& e 5
IR A ABE A K 2 BB SR = (I AN
IYRE WA S IR A SR A nTREsr b
W ST AR IR AT s — SR UUKAR I AN B & FEE 3]
TS, TR R B T LASS s 175 e F i
AE 1, 15 Y AT LA s UURR AR AL A 7
R AR B T KA, K AT AR O S HE 3R
IR TF R GRS, X R ASFR Ry K AR A A4
PRI ACIRA™, B “ RIS ICIRE” ; 5 — &kt
SETFIFREIR A BE KA T oK, DT
PR TPAE A EL A 20 38 1 WK TR I T | B 7R AR
14 A5 i s AU D KB RO BT
e, XRRRAFRA VRIS 5 LI R
A7, BPEERIACRE” o EZ BN TR/
LT AT A SRR E B RS AR (H &
AR FU A THET 1A 0 B RE ACHR A i
Aoyl EERMUICIRE” Iriut, nrERRE Eitka
60~70 4EAC, KITH R ZEKIAS A A F R
SFHTTKAE R , 1T R g5 7K DA Bt B iR
0125 BRI T I AT B4 — SE 3 DX 0K Ak %
T, 7K 2 IR (TR ) e AL 5 AR ST B
PR BRS04, D 70~80 AEAR AR R H X Bk =
T X b 11— S G2 K A RS 22 KT R A AT
VUKAEDIREDR , (HBEE K T5 Y BN X e KA
£ 90 AEACTFURZ T 2% o

T ERAOK M ZSBE, T8 AT LA
T 3 TR A R 0 PR A R KA R ) R R
“ERRIPICIRAS” AR F N T HBhE A UK R B
PRSI B R RS,
2.2 IKEWIRERIRFIETHE

T PR AR Y B far R e AR P S e T 3K
WIATOK AN R FE RN EY, HFR A, X
2ANEREBEHRRE, wE SRR UK AT
SRARME A RIS, B R E TR 38 i 5 55
AR ZS A 5T 114 56 RIS 5 25 E 38 B DU K
P A R0

PUKMP A TR AT, KR EIE A S

JCAMESRIE , SEA 1R R AR A F B 446
EAREV, M AR TAMER I DS R A 2l
AP T A AA REAWT A IS B0 . TDETEK
H 1Ry JRE /K TR0 T 2 R BRIl , 7 B TR ALK IR
HEER IR B S E I 2R B IR I, BERS 2]
KRR E AR R, B UK PR E IR TR
BB . TR, KO IR A R ASDE
(9 1%, DUK AP BESE A AR G, DB IR s BE /N T
5% ,— LRI E IR BARAR T K 23 52 BHM,

JRBUZDUKRYIR R A E A, 2 DUKAEY)
AR PTG E IR I BRI RS B PR A 22
SEMATTKAEH) B A K T3 IR I St B A R 0K AR
PIFUHRAE R RSB o A5 B 5 FR ki o P A
SR A WU ST AT JZ DU 5 B FOAR R JEE Ik
NSRS IR AACRZS , A TR A=, B
AT LA AR AU DRAR S PRI i Btk i J e, 72
PR I S BN A A EY R, UK
AR A BT, S EOET AT I T 1 L R 0
IKAERIRSZ T, 1EFF 2 2Rt p R 21
F il KN 4 HBUEARSE T-BR M

DRI R PR PR A 85 SR DU 21 R T4 =
TP ' Mt o B8 R A TR T A o
2.3 TUKERRE RIEETRIEE

TEXRTICRE R ST AE AR B AR P ks L BR TR
— R TR SN, i T R — S8 2540t , RV ke
PN TS IR S Ay i R AT 7K R BUR ) o
SN S B RN UM PRTT KA KSR . B e
WIFIRE T BT I, KA 35 2 AT L E— 25 23
Unie e B A AR R OB, AR BRI
RO A IR TR AR BN A, KA BRI
WIS T s BUR R AR K, TUKIEY 2
FEVERF LAZHTH I, ks S8 A AR, BRm ik 21
TWIVA PRI ARE NP HRR S

M TR RIS LE A A A sk, A AN TR X
B E B IR AARKATTRK R RIS i P e S B i
AR o e R 0 H A A DK AR R A Y
R B TR S PR D AR T | PR T < £ I EL A S
Yo, T DR IO KAE SR S A5 A
B R BE RN K B SC R A B T2 o 7RI P} e
B IR H A DR SRR 1 ORI e
SEEEYIRI, AT 22 N S s R A . I



20 % 3

UK YR BRI & E TR 43

AR G N S B R AT L £ S
@ 3 WA U] RISy o %o A MR G B ) A K
ST RSB NIRE ST s @ A LRI, pifSe
RIS A P h Rl S g | A SRR, LA
DRBEAERI R AR 25 O SR8 AE ) FgHL
RESIIEN], P Gy b I % 88208 FLA 50 ) 5 4 A
AR R BEEEFRWARORIERRRE S ; @ w]#
VEVEISIN , By b SEAE RE 105, Sy R A8 B
24 EMNIMEEFHKETKERKRSEFRS
IR

FETHOKNAE s ZEEe, A Lt
90 4EARHI , Bl N ANV Z 5T BT A6 2EA TR
FRAK I IS - 280 KR ABIF T IS i , [l AN 22
ANELREOK & B IR T 2 K A KA
B, WK T LA 2R R A 803 , A By 22 L )
22 26 [ ) — BRI R 22 4 XA/ 3 1)
THAEBI & EFRAK AT IR SEEHOR,
T 5 E FRAL EDURS] VLR RMW  = fg Bt 45
B2 T B2 SR, H AT E—SR s
AR X UTKAR R A LI 10028 B . I HL,
1E 2004 4 5 J1 [EIZZEMREJR Z A B G o 8 AL
B EARBOR) AR A el R AR AT A A
R A BRI AR 7 B T

H AR, KR S SRR PLE 52 2
BEAT T 22057 ST 52, 2003 4F 1 A L TT4HE
HIT B mAe R KA E B SRR S Bra T 25 o (HA
ZIRTAR RO EIL BT+ A R E R
KRR ] S SR T R i HA D o AN HiL X 3
ARSI RS , 5 A DCIAR L , A TRUEE D s L BHOGHR
SR, B T o AR KSR T s
B HKAH A  55 HA DX AT B2 51, ok
T JCRESE , PR DAY R 4 R A R
5 A DA ), R 7 IR T35 S A fe R A i A
PRS00 A1, DR A oAt DS FH A K AR R

SBARATREIFANTE At FH T AS D, B A X Il s
TR S5 KUK R A I R 5, HEA AR OGP
S PSR BRI T B

3 ZEXM

(1] J32%. AR E E L. i FIRET, 1994,2:23~26
[2] ERASN, SRARK. & B SR EKIA UK R R 5.
WAL, 1997,9(1):82~88
[3] ZRik , B AC . PO IR AE 0 (R B B SR A TR BRI
RYAE SN . H EFERRAE, 2001,21(6) : 540~544
(4] AN 3R E SRR A BEEOR . b AT e Tl
HipikE:,2001. 121
[5] R Antonio,G S Angelo, C Gianmaria. Nutrient and chlorophyll
a temperal patterns in eutrophic mountain ponds with contrast—
ing macrophyte coverage. Hydrobiologia, 2003 ,506:657~663
[6] Scheffer M,H S Hosper, ML Meijer, et al. Alternative equili—
bra in shallow lakes. Trends Ecol Envio, 1993,8:275~279
(7] ARl v AR, JLat T R AR, 1995
[8] AR B, WRT5 K, 30 AL 1, 55 1 A< in] o0 by i 9 7K A Ak
R P21, 1988,3:74~78
[9] Komner S,Dugdale T. Is roach herbivory preventing recolo—
nization of submerged macrophytes in shallow lakes?. Hydro—
biologia,2003,506:497~501
[10] Van den Berg M S, Joosse W,Coops H. A statistical model
predicting the occurrence and dynamics of submerged macro
phytes in shallow lakes in the Netherlands. Hydrobiologia,
2003,506:611~623
(1] 3. Ee Y& IR A WA A9 A KA —— T LK 2R
BT ESE. BIAREY, 1996, 8 T : 1~10
[12] M, BREG57 AL R, 5. HE R 1 B A IR O S
EEFIE. BUAPIIETE , 2000, 18(5) :405~411
[13] Gulati S D, Van Donk E. Lakes in the Netherlands, their ori—
gin, eutrophication and restoration:state of the art review.
Hydrobologia, 2002 ,478:73~106
[14] Lauridsen T L, Jensen ] P, Jeppesen E, et al. Response of sub—
merged macrophtes in Danish lakes to nutrient loading reduc—
tions and biomanipulation. Hydrobiologia , 2003, 506 : 641~649
[15] BT, o DK A S AEA P . JEt B i, 1983

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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