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SERRUERY 2.15 F5CFEPRFRUEH 0.02 mg/L) , 15 2 4
AR SRS A T R L TNTP R 28, 5 F—4F
FHECHT SRR, AF e B TR A R R 3R Al 1 1
B, BT EE EE SR EAE

A

25

20
1.5 —/_\\-/.\A/._‘\-\-
10

05

0 Le—tto—t"0t00"0—o-¢o-0¢-¢ ',
1 2 3 4 5 6 7 8 9 10 11 12 13

——TP —a— N

E2 2002 F&5F.5BESEHEATL

W /mg - L

3.3 2003 FR.BYEFITETILIHE

2003 4 8 HAEHEH] 20 PANFIERAERCRAKEE,
LS TR AR 0984 mg/Ls ToH LA &
SEHAECH 0569 9 me/L, HiH NH3-N 7 0356 6 mg/L,
NO,~N 4 0.027 mg/L.,NOs-N >4 0.186 3 mg/L. 5H[
2 SRR RS SATIR S TR

2003 AN 7E A EAE S P 2I(ECN 0.084 5 mg/L,
[ BRI W e 8 SR ALK PR HER) 4.2 f% . TN/TP 2y
11.7, FREGEHE MY R .
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20 %:2 #A
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a0
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02 |
A S Sadnan s I
1234567 891011121314151617181920
—— TP —a— TN
B3 2003 £ER.ABESERFEANTL
3.4 itit

ZEA 3 ARSI TS E ,2001~2003 4t
R TREES, BIEATER, NH N /)
HNFEE AR R X T BT R P S 2
TN —J7 T2 R T [ SRR B G, A Sl
HALIE T R OCRAPEIRC, it K S5 7E X 1 | £ [l )
TEEFR T BT T YT ) R - 1 5 e i v R B, A
T o AR X, AN S EE K58 ) R 7 o i
AHBLAR AT LMK IR S5 e —3R o 1, PRt A
XHENA & 8 SR A 3] — 2 (IR VE Y, R 2E
HH BB SR B AR R T 2 i R ks
—ANEERE A (H B 1S AR s D a2, 10
PR R AR R B 32 8 T 52, R o v
BRI K BE R TR AT R S 7%, TR
AKAEIE , 20 2l 50 AR H T 4R A SRR 7K )
WML A & AR T B RAR L, BEBIEA R T
BN ZSEE 2B P TR, BRI A 2 R
BkE AE A E AL A R, S5 UK R KT . b
WK 3 R K A ) — TR, UL KA
TREE AR =K R B AR T R,
FRUEIA B A A, B DA g T LR
R EBA TR

2001~2003 AR G & R ZY, T LT
AL F DU, AR DU A D) Tk R K RAE T
15K, AN A WA B 2 TS A KR A LY
Al AR A AU, DR U 255 1 Kk R, R
T A Tl B AR AR T ¥ K B HE R AN A £ 3]
AR, T G T REAR S T

JERFI 2 T AR A IR, XA
BIMCAFETVFZ AR BB AE S, WA & S IR
Py BN N AR —FIRZS, Bl 8 f B A
LKA RYIAE AR P s AR B — AR, Sk e e A
KAV E S, SECTKBUEAL . AR AL
W, MR RG T XK GERAF A . OECD
(Organisation for Economic Co—operation and Develop—
ment, ZFFEEREHLOICE EIRLE SR IRE
FrERIE NG R — RIMEIR AL, Horp iRl
R A IR . KB AHARAE IR AR AR
TORIFIH . B E IR R B A ™ Ty 22
SRR TR RN, T B R S R T
HE IO EATE A, AR & AR, A T RE
R BT B IR B R BRI 5, B
LSRN, pH R KR R LR AR
A=Wy IR 1S AL A 7 HP ) — T R RE AR BT A BR A
ST RESIIV0) B 221 313 NS R AN A e e S L1
WA DA R R 4] 1 0 s IR AL R AR, T
2002~2003 4551 B LB SR 6, B G BRI D9
A T RERCHAZ R I A, N BB &5 1 Y
&I, Bl B IR A BRI s, B EE
FEAL R RS ] BRI o

4 PBHIBFTR

THHEEW H AR RIS, BES UL B E IR
TR TR] R, TR B T 2 A S8Rt o L BT 4
BN B EAE] , HHESRIE I P X
Tk IK , JEH SR A PO ST 2ok AR T X
AWK, B FRER DT I 575 T ) TR S
R, HAO TS Qe A IR RS, it
IR R AT o R ) I Rl 3R T AR
PRAP I K BB, AW A S R g,
T KBS, AR TR AR AR R R G KA R
AT R RS AN BT B IR K A £
FRERANTS ), KR KA ] AR R 2 e
YERT, AR TR K BT, RN IEAL T R
ER(EEN VAN

5 SEHEK

(1] T2, X%t Rk, sk BB HAE - 5 A sk
BEHIHIFZE. BDURF A (FE2E M), 2003, 19(2) : 217~220

[2] [ AR JR KR K W 43 BT 5 3 ) s 43 . K R 7K
(F#% 15 7)
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HRT 7o O A B AL, 2 R 28
AETR“ TR B BTRE TR TR R 5T

=

& AR

(IR IR Es Rl 5 TR A Be, BV 200092)

W OE @K I DAY R AR R AR A K B, TE HRT ARSI A R B (A 58 A B0 2 TR A ) B

JERM AR A R A E RN R . 24 hELL ISR, 100 il " BB I8 OX — R e K B, K HRT 07 4.5 d SHHL
KR LIGBIE WAHERIYRAE KRN TR AR

AR BRI T BB B R T
FORBURFIE, XSGR P R T R R
AR TCRE N ST R, P s SR RO 1255
AP R TR T B U BN AR AR 235 b
IETEA DIl B ARFERE QIR ) A b S fiF e
TIPSR R AR BT B AR I R, ke vh 2
"B IR A R PR B T — B LA
(B AT A AT Rt S BRE A PR R A AR E AR 2 Th 02
IR R T A SR T /e . X — ()l
U R T BB A FIAR G, HRTET X il ™ B
BB RN DTS ZILARD i HAT ST Ak
PUK BB B R EARR AR . B B HI 7K 715 B s 1]
(HRT)-5 ARG 2 [ A7 7 — R ARG, 2E 3%t
P ASFR A AL S0 75 (SBR )AL FH “ F 224%™ B IR 1)
HHXHRAE HRT 47 THF5E

1 R *

1.1 REEE

SBR i3 UL 1.
1.2 RWHZE

RGP IEKOR B L 2 9 ARk
BUEM, W53 KBiHEH5R 4 : COD:2 500 mg/L 747 ;
BODs:265 mg/L. /= 47 ;NHs=N:3 000 mg/L /A 45 ;
NO,-N: JL3F- % ;NOs-N: 50 mg/L 2247 ;pH 1 :8.15
247 B £ 12 000 mg/L 2245 (LA CaCO; i) . 356

BiREEE
i K& (W)
~ |
1
g |
= !
J - DN10 !
g ¥ X
E4 — Fe !
8v | | & .
N 10 |
| DNIO ok l
AT HEATE]
E N—— At
§ —
BeE
*= 3 | DNI5 ﬁ‘%
b 500 mm -

E1 SBRiXIG®ESE

FHIEMETS IR B it il Y5 K BT () 00 =]
158, Gt Bl YL RN 37 | 3 a4 i Vs A Ae0 vk B
el A PR 240 TR LA R

RIS RANRAE RIS SBR SO 2%
YEATIEIRAE R, A 25+1 CC(HRT 24 20.15.10d)
A1 30+1 °C (HRT=6 d, M T =HEART ;DO K
0.7~1.1 mg/L; V5 ¥ FE A 3.0~4.6 o/L; I A X} pH {H
FHREEHEA TR 515 s SBR 151 7R 24 h, 37K 0.5
h, UL¥E 1.0 h, HEZK 0.5 h; 752000 A2 7E X
FIMFGEH, ZI30+1 °CA0F T AHER A FL 3R

*ILATH . Fadlt STDA (Fi it [ P & 41.20) ¥ B A4 37 154535 H (0400239006 )

Wk Hi: 2004-11-26, Eekklesl HiH: 2005-01-13
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HRT AR LA AL SR g b B v ™ B3R B B VR A 5 MR 5 9

5 25+1 CHEMTFHEAKRAO mg/L ££47);

R0 H :NH=N - (49 FCik ) 43 6 B k)
NO~N(N-1-Z53 2, — i) 5 NO~N (5 Tk
BEVERE LS ) s pH EL(PHS-2ST FREETT) s Bl (FE AL
WEL) ;DO ik (JPB-607 B A A )

2 HRT XEAHEREHA R MR ER K
o

R Gl 1 LA AL S 1 A (SBR) AL HE ™ Hp 2
W S5 B WS A R IE HRT, AN Yo UE AT
T HRT J7 20 (T30 1) .15 (T8 2) 10 (T8 3)

St L
. 260 [~ el 7\!x
=240
T 220
% 200 -
& 180 | At , —A—
5 160 -
& 140 - ————S— 38—
® 120
& 100 ¢ —+—e T+ o ¢ |,
T 2 4 6 8 10
A i)/
—— L1 —m— T2 —h— T3 — TH4
B2 4fIRTIEMBENELNE

954 T
R 951 |
% 948 |
g 945

942 -

T 939 L
S 936 :><t\/'\
933
93.0 ' ' ' ' >
2 4 6 8 10
At E)/d
—— L1 —m— T2 —h— TH3 —« TH4
B4 4FTRTIMEBEABENEE
'

8.0 | .

79 F % %
’?E 78 —
Zr
® 76 W g — "

5L ¢ —(y —

7'4 | | | | 1 »

2 4 6 8 10

At il /d
—— Tl —m— TH2 —h— TH3 — TH4

El6 4FIRT SBREAM® pH &

6 d T8 4) 4 B THL T BIBFE . DA IIGESE SR
FURF R MFE B BIF LR, #1000 1 DGB1 7
5 44 RIFIATFRER B, T80 2 A 28 RIFIG
WhFRERT B, T 3 A 16 RIFURAL TAE B
Br, T804 DA 11 RIFIR A TR e BB, i 4351
B2 44 .28 16 F1 11 d A R A T 00 R [k A5
B A0LE 2 ~ B 7,

AR EA T HRT 2 20 d 244 F Hhil s 3 sy
ARSI R ol HE K RS 30 min J5 T EGR
B EIE R B ke g, i FLBA AN i
TR IR Ak SRS 1L o PSS R AT LA

St
10 |
T g L
=Ty
g 6 |
#® 2 |
o 2 4 6 8 10
B At El/d
—— TH1 —m— TH2 —— TH3 —e— TH4
Bl 3 4FfITATHEBRIELINE
V'S
1.60 |
Z 155 |- /v
= 150 |
Z
Z 145
Sl o — e
135 |
1.30 | | | | 1 »
2 4 6 8 10
At El/d

—— L1 —m— TH2 —h— TH3 —« TH4

B 5 4F IR THKNO~N/NH;-N BJEL{E

2 4 6 8 10
Bt al/d
—— Tl —m— TH2 —h— TH3 — TH4

B7 4FIAT SBRHHk pH E



10 PO OH HE R

Bl HRT Ao/l B a2 2 R0 fof i B2 15, Sz
AR FR A R A AL 2R B TE AR W S I (HRT
9 20.15.10.6 d B, EAKER AL LFE 0518 110,
135,180 F1 270 mg/(L-d) £ 47 ) ;4 Fl 00 T ASFR A
HIFEAL R A KA, AR AE 7 mg/(L-d) A2
A, 3 B R AV i 4 U0 125 RN 25 S PR X
TEIRTE B Z EAMHIER s 5 AR AR R E
HRT B9U /0 FEAAH XTI, H 7K NO,~N/NO,-N( % )
TP RIS (T 1 A0 2 FeARzT, M
935% fiAvs 0L 3 L0 4 43 9 K 94.8% FiI
95.1% /47 ); B 3 Ap T H 7K NO,~N/NH;-N f kb
HW PSR G, 7304 1.40 . 1.44 F1 1.53,
T 4 7K NO~N/NH-N B HfE N 1.42 A4, £
LR DR A RS (R B IR R A R R A %
FIREINIRRE . R R IR pH (EHBER HRT K95
AT, 4 Rl T 004 02 7.53.7.61.7.75 Al
7.95, 7K pH {E LR HRT AU/ s i, 4 Fl T
AT PR 6.90.6.95.6.98 Fl1 7.05,

B HRT Bk /b, B2 AR 60 far (38 in , S A
FRAM SRR ANTE AW I i . 283508 76 HRT
AEXT IV SR P (A 3G & 2 A T, KRR A BREE
SR PR AR R FE R, X— S AR
i pH (AR CIUEEE H GIE K pH (E353 3
Skt HRT AU misg in ) . BEE W ASIR A
FUER N2 R A, I SEBURR N
pH EM TR HTRENA KR AT,
24 pH B B 7 8 WA R (FNA ) e B e 3 ol
W BESE IR, 2SR A2 PR B G 1 (0 2 32 BN [ A
FERMIH . Anthonison 58" Fll Ford 552 (RIF5E A 3N,
FNA ¥ JELE 0.22~2.8 me/L I, X iR A A — 2 1Y
HIE s 75 2~8 mo/L B, B R BH o0 42 32 2
B2 G.Ruiz 5% BB AL AR Z 2] FNA
FIPmTl . ZEE RS A BL, S pH A < 6.5 B}, EASHR
R R TR, MREANHZILERE, W]
FNA XF 2 ZEhl A B Y AR A AR B g Il VR A L HE
XTSRRI I E RS E . T SN d AR R Y
B B 25 AR 07 ff A3 Jin CHRTT Aol 20 ) i 48, 7
AEXHIRHRT 2508 T AR R AT DO RS PR A AL R 42
HEEAF I IREE . R, 76 HRT A AR B 19
A E LR AE T B HRT A2l 7K 28 N 0 il
TR R SFEA W N

O3 B TR B 1 T B P HE T TR

20 % 2 19
-~
2000
= 1500 -
R oo [54] [o5<]
% o0 LB E &7
Tt TH2 TH3 T4
E SERIBAWMAAKE O SBRIEAWMEEIE
M SBRIE-E B PREIRE

B8 4FMIATEERP“=ZRMEUME

T
= 1500 [
g ? /
= 1000 - 17 =) B
£ 9% 5% [ose] 2]
b 2955 Ko oo
1) ) 0%t %
B k2 0555 155 ]
500 R4 ) o %
) ) o ]
0t s (] ]
[524] [<24d L] [
B () 5 %)
0 o2 [ e | R [ 202

T TH2 TH3 T4
SBRi K ERIKE SBRHI/K I RHRREIRE
M SBRIEKIHREAIE

B9 4MIATHAKP =R WELAE

R b, B DL 8 & 9.

X ORI T ZIE SR AT E , RIEK
PR FEE VA EIE S, AHLAFNEHER A
2w, HTEARWE S, R R
NH;-N NO,-N (I&ZEALMIFE) Hl NO--N 335 #Y.&
A1, fIE 8 A 9 nl %1, T4 1: SBRIBRAW TN K
2363 mg/L,SBR 7K TN 4 2 346 mg/L; T.% 2:SBR
TRAMW TN “h 2398 mg/L,SBR 7K TN } 2370 mg/L;
T 3:SBR BB TN iy 2 754 mg/L,SBR Hi/K TN
h 2724 mg/L; T8 4:SBR VRSB TN A 2 757 mg/L,
SBR 7K TN g 2 721 mg/L. ARHELL XAy %0, 44
FRPEE B AR IUR, HE RS PR A=
AL FE AL S IR G, Horb S Ab AN I
fifb o (R B AR AL AR FH AT 288 A1) X S A T
25T

i PR AN e ARG A HRT (s A
RRUAST), 76 HRT A 6 d IS FIHTT 24h 1y
S, A IR 45 R B IR 10 & 11,

MIRFE S5 AT LU L 7ERT 8 h I, MR &)
BRI A B Y R A I TR B S K AR SR 12
SR LTI BH S AR fE 0 2850 B a4 (2 b oy



20 %2 1 HRT X VA R FUA AL s 7 e AL FR H ™ 7 % 95 T VR A 2 M 5 11
T, 1650 - - 100 7, 82 - 2400
. . i - 2100
¥ 1550 o5 ¥ 8.0 - 1800 T,
%é 1350 ) J%é T 76 + 1200 &
X : o - 900 #
1250 74
o gs & 4 600 &
£ 1150 & 72 [ 300
E 1050 80 7.0 0
& 052 4 6 8 10 12 14 16 18 20 22 24 052 4 6 8 10 12 14 16 18 20 22 24
& B/ A ] /h

—— EAWE —m— UHBRAKE —— HRAKRE
E 10 24h H“=F BT E

88 mg/L,4~8 h NIk 87 me/L), pH {HFERT 6 h Z28H
B 7.96 & 8.01); 7% 8~18 h ] , ViR
SRUHR P TS PR SR A R, 2 2R 38 DU T i
/b pH EAEGE T I A 18 h 5, WP RS R U FIG R L
PR T A2 R s/ D FE AR/, pHAE T R 2
RN ML, ZEH UK HRT BEETE 4.5 d AH.

A, 7E 24 h WA A v, e B — R
ST, DO e S8 S T T e BT
B[ BEREAERT 6 h pH (ELR BN I I R Y IR
RULT- T IH A8 Tk L 280 M el /e A ) 3 382 e
DR R 7 A i R BRI ST 6 b pH EAY
BB A — B TR PR
3 %it

1) 7€ HRT X Vil R PR 1) 384 5 ' 2 1) 254
T, PR 2 N BB SRR IR AR R R E RN K

2) £ HRT & 6 d B9 F 64T 24 h HyiELE N
G5 AF i 287 1 B e OX — R E K

—e—pHfE —=— BB (LICaCOIt)

B 11 24 h ;A pH EFFEER T ME

Jit, K HRT BCELE 4.5 d H'H.
3) TEa B Bext COD Ayl il % v & 31, B
E AR A RE AW AN, K COD ¥E—HA
Wk, $E BRI K COD W B JFUKIE . £
I FE COD P v e T SRR ER ) A
S COD BN RE , i G n] AN H i F AR fi Ak
KRG Z —o i, 5L BCSA #xE CoD it
Friis

4 SEE

[1] Anthonisen A C,Loher R C,Prakasam T B S,et al. Inhibition
of nitrification by ammonia and nitrous acid. ] WPCF,1976,48
(5):835~852

Ford D L, Churchwell R L, Kachtick ] W. Comprehensive anal—
ysis of nitrification of chemical processing wastewater. ] WPCF',
1980,52(11):2726~2746

[3] Ruiz G, Jeison D, Chamy R. Nitrification with high nitrite ac—

2

—

cumulation for the treatment of waste water with high ammonia

concentration. Water Research,2003,37:1371~1377

The Effects of HRT on the Treatment of “Mature” Landfill
Leachate with Nitritation Reactor

He Yan Zhou Gongming

Abstract The results in the experiment on the effects of HRT on nitrite accumulation showed that, when the HRT was long enough

for the ammonium—oxidizers’ growth,the alkalinity was the critical factor affecting the nitrite accumulation in the reactor. According to the

24 h—monitoring results ,the HRT of 4.5 d was advisable for the treatment of mature leachate.

Key words landfill leachate nitritation  hydraulic retention time alkalinity
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MAEWMEEF = H HHE-P7 BUIEF&EMR

XL R R
(P MBS AL AR B R, T

B OFE GRS TR P bk SR B A T, S

HEA. & X
510225; 2HERG PR TR A A0S M 2ARE, M 510641;
SRR IRIE 2RI R, )M

XEE &

510640)

B, 1745 0 HHE-P7, 7= A (0 82880 fin 44 4 MBF7. %047

A BB S R RS SR A R A AR SR WIER pH N 4.5~6.0 JEEE N 30 °C JRREE N 200 t/min J53% 3~4 d PRAEY

PR RLCZRBER) MBET X T3 K ik 8 2 B e 8 3K 97.7% .

KEIA MUEWREER KRN MhERERE

TR 2R BE R UE MR R e 55 R 5 T
PR EAT SRS T A, R b
O 2 EARERESTREY. MAEWEEER
AMEA LG Lk, T H TR T % HLA TCHL
SRR ML BERIT AR 3 5 A ks g
SR TTIEY IO TSR A Bl S . B HA 2R EEH
FEAERTE )z AR R 2 O B A
I RS . BT R ZME YR 8
BER, Fo o i 2 B & 0P ER R SR
BN AR — RN L3 B i T 41
SELTEREE, RIS T NOC-1 Fkk, AL & 77 %
K SR ARSI K kK eI AK A AT
(R EREE R (R . TR A TR Y [ U J-25
T FH A I 7K™ A BRI B XS AR I8 1) FH ek
ZEFRFF TR A ZLEE 7] MBFAOP, 258 R 257
B T 7= A P BREE R AR R K T AR SR AT
15 KUEA FAL T, O BE | B BRI 909% L) 1,
5 E A AR AT DG B 0 7 AR A ) R A i
1B, ARSI NI AR B T e A —
PR B A R AN, BE N HTRHW, WMaHN
HHE-P7, /A R 2 BE 4 450 MBF7, A3 322
GEXEFRILBWI UG pH A (RIS KE IR IR B IRYR
R A [R]85 57 B 45 15 3% 25 4k WF 58 HHE-P7
PRI R R B e A 2, - lE— 25 %548 MBF7
STEM R . Jebbg K . BT I KA 36 15 K 4k
PR

1 LB E

1.1 Fff

BCE M T SR S KA BT R TE TS U,
ST BB B R R % R F PR 2R 7, ek i
A3 R 2R AR TR S E N R, R
HO A W 2L8E R 44 " MBF7.,

1.2 ExE

IR RE IR L A 05 20 ¢, IR 0.5 g, BELEE
05 g,KH2P04 2 g,KQI'[PO4 5 g,NaCl 01 g, (NH4>QSO4
0.2g, KZE 1L,

SLICIE IR AL MR 30 ¢,KC10.5 g, K,HPO, 1 g,
MgS0,7H,0 0.5 g,NaNO; 3 g, FeS0,0.01 g, 7K ZE 1 L,
1.3 EHFEpHEMNESET

HEREETT 2RI E pH E, FIFH NaOH F1 HCI, ¥
KR 2 A 1E BUE.

1.4 MEMERFNER

B K S B3R FR 3B 150 mL T 500 mlL F9HETE
i, HeRh  He AR SEIRHLAE W) 4R pH (E R R
IRFE ARG SR R A TR 3%, fHIRCR IR B 740
e e I Pl BT R B i I8
1.5 BE4EMEHNETE

B T DR U A P R B Y R R

* HLAH: FEREHRB2ERI2EH AR BT H (50078022); ) KA MR EHE T FE &30 B (B3R 1997-17)

Wk Hi: 2004-10-12, fEekkEis] HiH: 2005-03-24
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A Wy e 7 2R T HHE-P7 B35 35 5540 5% 13

g, UVIIEY SRR E T TR, 60 CT
ER TS, FROHER, BRI EEZE
RURTAR T3, 48 (/L) , AT A 2R A0 H TR
A
1.6 SEIG/K#E

TER K B TN TR R e A IRl HE AR ) R
K, FERS HTER RS, AL, fRTPRTER K o

PURHEK A TN T 3R EN gL T HER A K o

BT HCA T M T R HERO K

AT K B T AT 5 KT HERCE K
1.7 ZEMRHINE

LU R ZR-6 F (RYINT H i /K b HL A
A RERBUFRERS 76 1 L K H A 5 mL (% CaCl,,
15 mL AT A 2R BER] . B HE SR 2R 600 1/min
20 5,400 r/min 20 s, 140 r/min 30s, 70 r/min 2min,
30 r/min 3 min, ## & 20 min J5 I ANBEET 5 EIK
O VTR SRR

2 #R5iTe
21 EFEARE pH MBEXZ LN RO IR
EFEHE pH ENHFIE
P AR IR 8 2 pH {Eh 4.0.45.5.0.5.5,
6.0.65.7.0.7.5.8.5.9.0.9.5 1y 11 FEM T, 7E 30 °C .
FRPRHE R 200 v/min K235 3~4 d J5 , 5% MBF7 X
TER R K IR 2RI LA SR LR 1,
F1 pHEMNZENENEEMEHIZN
JEk WhEE S

pHAE i fodE kg EDE
53 53 % g/L
4.0 124.3 21.0 83.1 4.011
4.5 124.3 16.8 86.5 5.653
5.0 124.3 10.8 91.3 5.891
5.5 124.3 7.8 93.7 6.132
6.0 124.3 14.4 88.4 5.773
6.5 124.3 254 79.6 5.345
7.0 124.3 30.3 75.6 5.971
7.5 124.3 33.2 73.3 4.957
8.5 124.3 32.7 73.7 4.704
9.0 124.3 38.3 69.2 3.117
9.5 124.3 39.0 68.6 3.331

2 1 AlH, HHE-P7 WPEAE K, X pH
(B 435 IV 30 BRI T, M 4.0~8.5, 1T L pH {E7ERRPE 5%

P ICIETA 1Y AR W) S B ) KRR AR WA T
Btk 2 A, DRI P PRI IE J0 Rk AEA S e iR
K& pH (E N 4.5~6.0, 24 pH{E >85 )5, M
A9 A Py s Rk B ) L BRBEER R R, X UL G 7
Forp pH [Hf AT 8.5, M55 EAE .
FE L 2 TP OC TR W idd pH EUFN pH B A K
T A5 FA — 37, A HHE-P7 BETERCH 57
i, pHEHIFZE 4.5~6.0,

D TR A P 5 SRR B TR0 A e F 2R BN
A A, 1 NS AR SCge el LUE
L H T MBF7 A2 BERCRIO TR e e Gl 72
ORI 220 DR IR AR R TR A= P
YUY Z | TR T ZREERCRAT , 5 Z Rl [l AR { k.

2.2 HRITERMRNZI

TR ARG TR W06 pH (EH 6.0 F5 SRR E
930 °C. FEAREEH K 200 r/min 504 T B FE A R
BB MBE7 , FF 1007 X JE oy 12 7K 4 Ak FHAACRL , T
S 1.2.3.4.5.6.7.8d, HER LR 2,

®2 HRWMERNRNEENENFIT

) /d AR fge L MR RERAR % K IREL pH {H
1 0.921 65.3 4.53
2 3.542 80.4 4.13
3 4.672 94.1 4.08
4 5.743 97.7 5.63
5 6.119 88.3 5.89
6 6.409 87.7 6.17
7 6.735 84.3 6.41
8 6.754 73.9 6.34

M2 A LIE L TE 1~4 d Z N, BEE H Wi
AW N, B BRI AN &, P Z (R A R dF
[, T35 4 TGRSR E(E, U B A ZE X 50 A KO0
Ja— B ECED 5~8 d, IAMEHEEA TR BIIcie
DA R BB 1], IR A AT B) oy
3~4 do PRI ZRBEY) B AE R A AR K F v o i
FA), T AR AR 1 7 7 T LD 15 7 i 1 22
TG ARET IR T X — 5, KERIT AL EEY) itk
HRERESRIL N ISR, AR R LT
LRI I SN I 4 SR —

[ s e 5 7R 3 1Y) pHL (B RERS ] (A8 Ak, P 3k 2
A, pH AE R ARt 3 5 LBERCR AT A= W i 1)
A AR IR —5, (BAERHE] FHRET 1 d 24, 1E
1~3 d pH {EAWT FRE, eSS 3 RiBFAKE, B
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4.08, X VLA TETER]T 3 KA X EA I, S by i i
PR A A B A AR A LR, OF B A
(NH4>2SO4 'ﬁzj:’/ﬁﬂ/? s M (NH4>2SO4 SRR EL , %5
B WA BRI PR NH T8 SO, MMl pH
B TR 4 KR, h THEEARE
AR AR D, I pH (EZ 8 BT 6
Letio BESERUERA pH (AR5 3 B 1 2o o T
AW E AR A SEA R — S0, (BB SRR 1
d, SR R a] DL I 4 5 Y pH B T e
YA RGO, PO SR B R A A B TR BE RSO 7
Tk A=, AT RAGRGEE | PB4 3R LA pH
8 50 TR e A K R bR
2.3 EFREXNZRRMEMNIMN

3 3 NFEAIRE T H 3R MBF7 XER KK
PRV ZRIEERICR o U TR PG 5 SR A B R 2 I
pH{EN 6.0, FEKRELH N 200 v/min, K53E 4d, HE
SrIEL 25, 30, 35, 40 °C, MFE 3 AJLUE HREERT
LG AAT —RE R . TRk 25 CCH AR
PRAIG, REERCR A2 s (HIR B R = ), G0 44 “CRs, TATRY
A AR ZBERCR 22 . ORI N IE P2
K HFMEAW WY, JBT 20 YR &,
AUEA eV lp AW 3 B NS i 8 S BB ]
FER= 30 °C,

®3 BRENMERZRME LB

IR /C WA fge L MU 2 BRE /%
25 3.175 84.6
30 4.428 95.7
35 4.672 92.3
44 4.649 82.0

24 EKRERERMZIN

HEEETEE, KRR ESE—E iR
S, ARSI PR AP AR R R ) R A ) A
HEp i, BEFRA A A B SR WG pH (E N
6.0 .7E 30 CFIEFE 4 do R 4 SR A RIRIRE R F7
) MBF7 X JER R 7K B 2R BERSCR

MFE 4 AT LI AR AU 2 PRI B
P A AR, Bl R e AR I 2R AR RN TR A
Yy HR AN, A5 > 200 r/min B, S A F) T 5
AR FTERBE R A A, SRR Sy 7 A B S PR
T 2R 7= B AERR R R 200 1/min.

®4 BEREEXNZRLIRNEEMENZIN

HE /remin” WY /g1 MU 2 BRE /%
100 3.175 74.6
125 4.743 75.7
150 4.975 82.3
175 5.176 82.0
200 6.113 94.3
225 5.384 91.1
250 5.114 87.3

2.5 FWiEFENERMRNZIm
SICIE R I AL R 2, B HE
WA A A, O A A LA, FE R EESA T
2 Fid g 55 HHE-PT B ISE HOWTE B K
AR a5 R AR 5,
R5 AEEFEENERIRNZN

IR LBRE /%
RS AR
BRI 3d 4d 5d 6d
TR R 9224 95.3 86.5 84.9
SEICHE IR 415 60.2 85.9 56.7

HHR 5 AR, A B R ORI 5 TR I
R AL, HBE 3~4 d my R [a) 5 T ik B i fEE 95.3%
FIRIE TR B B IR AT 5 d A iK R AHMH 85.9%,
BRI , (P A TS I T A A MR R 7R 3 o ARG
AP A AR BE AT —E BT EL, 4 J5 M L] 47
FaREFRITA], 3 R EERCR i — Y
2.6 MBF7 A EEEREK BT EAKMEFTK

R 6 MBF7 %2 E/KHIZIR LB

JEAK JEUKIEE /B AP / BE IR DB /%

Yk K 54.0 4.1 9.5
FBITIRK 125.6 4.0 96.8
LREREYIN 107.1 10.5 90.2

M 6 n]FE i, MBF7 Xt YekbE K VBT IR K .
G IR K B R EEROCR, MU R LR
90%VA I, HA RAFA 0 R 5.

3 #Hig

1) HHE-P7 SR HEE IR pH () 4.5~6.0,
AL R 3~4 d, B EERFRIR R 30 °C, F2 IR
134 200 r/min,
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A Wy e 7 2R T HHE-P7 B35 35 5540 5% 15

2) HHE-P7 5 [ 19 B A5 35 57 25 1 26 W 1
B, AR 25 BT R F SR s R 5 (EATY 5 it —
HWEE

3) MBF7 X YRbR K BT K A G Kb
122203 5K : 92.5% ,96.8% ,90.2% .
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Study on the Culture Conditions for Microbial Flocculent—Producing
Strain HHE-P7

Liv Hui  Zhou Kangqun Hu Yongyou Cheng Wen Liu Jieping Zhou Yiping

Abstract A sirain of microorganisms which produce flocculent were isolated from activated sludge. It was identified as mould and
named as HHE-P7, and the flocculent was named as MBE7. The best culture conditions for HHE-P7 were found to be as follows: glucose
medium, pH 4.5~6.0,30 °C,200 r/min, cultivated for 4~5 d. The flocculent produced by the strain gives a turbidity removal rate of 97.7%
against starch wastewater.
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Study on the Change of Nitrogen and Phosphorus and the

Eutrophication Process in Honghu Lake

Ma Yan Zheng Xiangmin Kunihiko Endo

Kieko Sato

Abstract Honghu lake is the biggest lake of Hubei Province ,and plays an important role in local economic development. With the

economic exploitation , the lake is polluted more and more severely. From 2001 to 2003, however, while the content of phosphorus in the

lake was increasing, the content of nitrogen was decreasing. As an important factor for lake eutrophication, phosphorus can affect the eu—

trophication level , and the increasing input of phosphorus will expedite the eutrophication process in Honghu Lake.

Key words Honghu lake nitrogen  phosphorus  eutrophication
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BIRIEIR TS IR R AL B R AR TR

IWA P M AT
(BRI R ER 2 5 TR, BB 650093)

B E RBBIERUR MO AR R ALK AN IR B LR, S T B IR R AR IR
HI B UEA TAL R AT o SCHIRIR 13l iy S B8 R A S 9 I RE AL BE HE AT 5 7K A0 B 1) & - Ab B

FIBEATBIZAC PR 3 FpAb FRE A
KA LY B AbH

BB UE R —Fh B R A SR E A VLUE K. —
R, SIS EFE 5 a DUF AB I, pH (HEIE,
BOD; Fll COD ¥ &£ 4 %5 H. BODyCOD By FLAE 5
)R 4525 4 B T ARV B g s SHLEEASTRIAE S a LU
| HB U, pH E 2R T, BODs B COD WREET
k% ,BODsyCOD [ LLIERAR, 1M NH-N W, &
JE BT EE TR, Hageit, HarR E (A F5r 5,
e FELH 735 e A B (A 16 B3R U 5 g il b o )
(GB 16889-1997 ) 1 () = R HElbRfE , i85 — R HEjik
FRUERG AL TR R B, TS 8 —geHERR TR L
PR H ET BRI R A BT AT« B
W N B EAL B HEA IR T T5 /KPR & 34k
B AU H 5 KA BE T T A B

1 [EFEAE

EPA T A [ AR 5 o 2D
BRI R BB IR 1 5 vk, R C 2
MK RG], AT 43R 2R R T AP
WTHE RN VESE 5 FP R vk JEad [ ] DL
BRI Ko Gk, RIS IR A P R
BT R, SRR MRS, FRRBIR
BB A F YRR, I e A, 4
F BB IEROK i BoK B AR e ALk AR o e K
SR BL R R B AT U COD R eI T
1 000 mg/L 155 GB 16889-1997 H it = ZAr ™, nJ
DIVE NG IR TR b A B T 2 TRAL T, L ek
2% Seamer carr By Y IHH 3738 121 B U8 W AEFR BT, 20

Wk Hi: 2004-12-29, f&ekkaia] HiH: 2005-05-08

AN COD WS REAR, 43 2 -1k B R i P AT
K SFLEATN KIS A T8 e T T
HR, 453 COD M 10 400 mg/L [ % 142 mg/L,
TN M 899 me/L [ % 18 mg/L5, {H 21| [l JfE 2 st
IR, R A SR G R B B ) [ & B0 AN E.
Z , PR R (7 AU B ) a1 S v] DA 2D
T, T ELSERE B B 1R 2R SR A S 3 22 THRE
BB TR IV 2 AR M BIRZ , DU 2 1
e AR, RIS FRS it 2 A ANIE A
FHEER AR, AT T MVE A B R 7 AT
R SAFBISRHE R G L AR B B 2

IV % BAFAE LA LA AL : D 113 25 sk
AR ASRR IR, S BUR BRI e TR @) 31
S P A GE R, TR S R 2 4 (D) SRR
SEARTHERBUER , (A A IR 2 S R 1Y
BRI, A7 ISk A2 B WS T A HE s @ TE R RR 0 K Y
HuIX BT R

2 HEmimkAE #HITEHLE

EERI S UER DS YN TR Gl VRS )
TKHEATE IR B, RS 15 K3 B g 2% nb
A FH AT 1570 Hh B8 SR o S BB BB ORIk
T 75 7 A [ s Ak B2y ] B B B VA BT 5%
AT AT A B R BB R WAL PR R G R R SR L B
ERAS o (HIHE BRI ST 15 /K AL PR AHEE
ANRERIL , AL FE R SRR I R LU 3, 7
VU R ) i R B R 280 B 57— T ThT
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BLRSHI B g WAL P AR A 17

TREIRB IR A B EE 19 BODs, COD,NH,-N,
Sy IR T V5 K AL R A ps afar, AR A
S BRI T I KA ) IE R BT, A
FER, HERB R /NI K B 0.5%
I BB A W T I e 10% AT, X Fh
GBI FE AT MASARER Y . Boyle A1 Ham 4RiH ,
COD=24 000 mg/L B S35 KIE G, Hrp
BUET AT 29005, T5 KA ELT A AL BRI R
S, SRR AT 2 4%~5% 1, 15K AL T
FIIE 127 152 BNWRTO, S5 -E F Ll s 3 B 0 R
FHE STV KA A A BR ik, R8T TP
BRI, 1K) A BERICR R 525
i), B 5 BB AN, V5 /KA B s TR &
Ji R R

J T R T R A B R B SRR I T ¥
KA bl fE T, TR ik B A B
Wit , LA PR IE R P I E AR T A AL
B TR s Yo, AT AR A A fr o
XHB IR AT FE T S AL BRR R A AR, R
FALHE AN, =2 WO, TR BER 225
], 28 SRMEF BN A K, TP W SR T2,

3 IiiHsbIE

o FE IR A RIR T, HATE Z R RIRE I8
ORI A BT 58 - B AL B VR 45 - B L
B ARV AR k.

3.1 ¥R

Y PRAb 2 2 K BOK B AE S g sg )N, KoK
J e ATRESE % BODYCOD HUAEBUR , MELL A 724
WYIRLFR )35 BE A B AL B R . Wikt R84
FEIRBETINE Ab2F 28l A2 I TG e I o | R4
AL TS SOBIE AR IRBE LR g
G55 IRBER TR K 2R B BT A K TR
K, TR FEORBERCRATRE B WS X IRIINT
BER I S 375 U WA TR, ARG AL IR
YER 258 NHs-N BJUTEL 5, 76 pH {H 9.5 1k 5%
T, 24 n(NH;=N)in(Mg*)m(PO*)=1:1.2:1 i}, BE
W NH-N 19225355 76.2% , I HL Al [a) it 22 435
JEHE T 40%1) COD, 3215 GRS LA A AL G 1
WL AN PR AR A FRAIRAR YT, (RIS T A A
HET7EE P (BRSNS FIE I I8 e A 153) 12

AYSEBRIV o f5FE Thlenberg EHH7BUERAE pH (EH
77T, 2 RO LIRS COD 1797 mg/L T
F$22 15 mg/L, KBR#FEHN 992%, NHi-N M 366 mg/L
TFEZ 0.66 mg/L, KBRFEH 99.9% , AR BT X
FRAFAE 98% LA M, WL HEER 48T , (R 23 WOt i
KR M AW i &5, X R E )
TR DL A R B VAR 45 F R
PEBT AR S PR O, PR P AR B T2 ki
ST ACFRME I B IR, 3O T RHE IR R
S AN IR ) W& 0, &) T ik
TIXE LA W B i
3.2 AWk

A=A RSB U R ) AR A BT L
I3 R EAE IR IR, DA LRI FR DA R DR AR, - B R
PIRb 3 & A N AU & i, o T
KA T M LA b 28 A ) B BB IR
3.2.1 AR AEYIE R

IS A YA PRGNS TS e e ALk A
AR YE A W SR U A T MRS YR X S [
A LA B R R R, PR B R 2 UE TR
HEAFIALPIROR . e EEEIM Fall Township 157K 4k
BT 6 S e i A LS I B e W, EUK COD
76 000~21 000 mg/L, BODs 7 3 000~13 000 mg/L,
NH;-N 24 200~2 000 mg/L, B 5 ek B (M1SS)
46 000~12 000 mg/L, MAFA PG 47 (L1 BODs 1)
41 1.87 kg/m?+d B}, {5 e fifa; F/M(LL BODs it ,F &
BEIERLM A )M 0.15~0.31 kg/(kg+d ), BODs
EBRER 97%; SIEBA NG (DL BODs i)
03 kg /m’*+d B F/M(LL BOD;s 11)°4 003~005 kg/(kg*d),
BOD; LBgER 929", APl rh i E i R4k
WL, LA Bssipihd s ae 7, mH i sk
WA K AR NH-N 2 0R . s
K British Columbia K24f C.Peddie 45R FA: 9% 4
LB BODs < 1 000 mg/L, NH,—-N < 50 mg/L (55 PEE
JE , HiHZK BODs < 25 mg/L,NH;-N < 0.1 mg/L9, 2
FE TR AL PR AR GRS ) B ARTEAS s AT R fE
P/ b R TEKAEEE RHG, BT AROR 18 T+
LS (o () 1 X {6 FH o A/O L AYO \SBR AbFH 2 Gifie 4k
FEE R 3B e AT T s VR R BRACR AT 8
TR, RS R ZMT +SBR A4k
ALBRF AT COD ¥Ry 12 780.2 mg/L, NH;-N ¥ i
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N 738.3 mg/L, IR IB ISRV TALEE, 7E pH fE 11
i COD £BR%ik 95.8%,NHy—N 53 974% 78 pH
{8 7 BF COD Z2[5:2% 96.7% , NH,-N 2[5 95.79%1",
322 PREAYLEI

PRAAMAE A4S EiR TS5 U8R (UASB) AR
A . DRAAEE A RO g . TRE R R K
foEdhsE ., FusimleRns s . ARV, bumbidi
FTRE AR, ST AR A 2 A B R
WALPR RS o ]S XA R IR S R
PER AT, SRR IR T UASB b3,
BODs i 1 200~2 630 mg/L T [ % 90~110 mg/L, %
B4R 90%~96% ,COD [ 3 730~7 470 mg/L T [& =
590~950 mg/L, ZZBE3K 77%~91%,SS H1 30~240 mg/L.
TRER 20~150 me/L, KFREE 24%~75%"", DAEAY)
DL fr A B R ARSZ il AT IS TRROE (REFEAIR .
Pl b BRI (AR S HE9E X SS
BB TR PSR A K BIAE . &K Toronto
K2R J.GHenry S8 FHPEEMALFIZIE N 1.5 a BB
JEW, #E/K COD Ay 14 000 mg/L, BODYCOD=0.7 , {AFH
FfF(LL COD )N 1.26~1.45 ke/(m?+d) , 7K 388 i
] 24~96 h,COD LBRZELE 90% LA 1P A B #%
Probds s VIR RE IR e TReE  (His AT
IR o IR SRR A A T o P4 s AT BT,
R KA B TR | (B TR RROR

SR ULIR AL B TS e A K /N . AL
15 RIS X TCHLE SRR ISR R T4 4
AR B o AR B B, (HR DR AR
HH K A COD HREEFT NHA-N ¥ AT IR0, DO &5
SRR, ANE BB R s v, — T
TGS A BE YA A B . 7E pH (EAR T 7 B
7B BE TR A2 B IEE 20T A F T DA AL B i HL
PR AL BB Bl IR 35 °C T AR, b B
HESIEI N
3.23 R - W5 R b B

H AT AR WD — S i 2 LU LR

TN 2R RE RAE I 3 R DR AR + AT +
ety A, 77K COD 4 000 mg/L, BODs 2 500 mg/L,
NH;-N 1 000 mg/L,SS 600 mg/L, 17k COD 80 mg/L,
BODs 30 mg/L, NH;=N 10 mg/L"2, J A 1113 38
PR UASB + A=A + A LIE R,
#E7K COD 8 000 mg/L., BOD; 5 000 mg/L,SS 700 mg/L,
7K COD 100 mg/L, BODs 60 mg/L, SS 500 mg/L. HI|

T PP E AR S8 DR AW + DA A )
JEIM + SBR A FEE AR, #E7K COD 2 000~5 000 mg/L
ZBRE 90% LA |, NH-N 2Pk 90% L4 |, BOD;
iBR2E 95%~97% o AN L1 )k 4 iy S SH 3 3 %
UASB + AL + Fa e PEAL BRE AR AL IS T 801
AEFRAR
3.3 Lihix

-t b B AT FE A U RS U R TETTE I
MR B8 TS SRS e T
KIR g, B AW B RTCVENE F 25 BRis ik i
) T T AR AL o0 38 e -3 P R W 1
BRI AL AR A AL, did z kA
JB/BIEBOK . HRR A Z Rk RN
TR TR B, LA A AR R A K A%
PR BEFEMR GsAT S IR st T B AL 1H
o7 M TR R, B R O T Yt R K, 7 ST IR
W SRR K Biia e U A

4 FTHRINASZGIR R RES

2004 4 11 H 19 Hil il € 50 By M i 2%
F R F AT E N AR RS eTER, AEFRCR
AP RIIEI 2 —, AW R 4k 5
T EBRAETEAT o B 1B USRS Yt K, 2% b
W IRSR 7RI X A RSB T 8 TEB 2 &
4, HorpAZ O o 2R FHAE EE F A OBUZ 1.5 mm B
T R R MR, MR R IR T 2 Bk
BHARG, — 71, 1EARZ TG YGRS S [X
385 55— I WCEE AN A3 SR DXCHE S A R K Bk
BACFRAE ST A 706 mYd A B IRE BE AL TR EA T Ak
BRI 2 UASB A A g A AL Ab B, 3K )
GB 16889-1997 () =4 HFhrifEfs , HH ) 500 m¥d
FRRE . SOBIBIEL, AHERCKRAE X N
PRUEZER . BRI E R AR RS
8 BRIV V5 KA B Ve — A0 B, 2004
12 31 H IR RIS, MFE IR %
UEALFE) R K COD BOD  f4,)3 \NH,—N 2511 itk
P43 51155 5] 99.9% .99.9% .97.9% .99.9% , 1hT
GB 16889-1997 —ZRHERFR1E
Wit Sek R H AR ISR N, S
BB IR B 2N TELSE . AR BE
BiE . IR B ARSI IR b B
(FT#%227)
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IMmE BB e ESHETLAE

R

ZER

C T MR W us, ToM 5100305 2 T MHTHZE TS XEMER, TN 510175)

OE SCEAMET M T W TS RS KSR I ZE SR K A W R A £ 2 S I 3 TS SR SR DR A A T R T
SERBI] WK A T — @ RUFRE AR 2 R A BB G (HISIAOK BT AL T 8 B IR RS B 015 e FE AT B85 o
DRI, 755 725 T80 X P PR A 1 e — A st el 322380 DX K SR 3 P K Beb

KR AW K RIS WIS

1 %St X IR

J N T AL T P T IR X PR A 25 VS X 7Y
FARR, SRR B T AT, i 2 R M i vy
AR V5 T AR T IR A i . & 20 4D 40
SRR IR T B PIE R M 25 AR I
S5 PHPEEE GEOSEAYK THEHL . 1958 4 Ky e piss
BB T (35 7 [P, 2 TR U A RN T
FEFERE AR Y DX o 7% V5 W T T A 13.81 7 m?,
T RIKIR 2.2 m, FEHKIE 1.2 m, K8 16.57 J1
TR 3.16 km?, W TAT 43 B B AR AW TS
W IR 4 N BR/NR AN, oAt 3 MBI
FHTEIARE , LAZK R AH B o

BT A A2 TR, 7 T WA JE 1 R4 30 e X %)
RO Tl Al PR NG B B SE R, 75 T
TSERR FC AT AR g 5K . TRk A HE
1R ZHIE A B OB MR EPUR AR, K2
2.5 ko 7 85 RN 7 V25 ¥ =2 1) B LA WR) AR B R0 T
IEE SO 2P B B TR AR A A, Rk
ZEAb PRSI I 7 T T B HE A S VS o [, 7
A B I HERT I ThRE , 2 R RN, T N 7KL
TR, (T4 T T, R AW AKIR A T B 5 /K il
A7 THEA TN .

FHVEHTE 1986 484 EATRL I A e TR, 78
1997~2000 4F, THEBFE AR A 10 500 76, 1&
813 m WY BT BL S8 i T 15 , i KA e i
15 ) IR R S R AR A A TR 74 TS X U K

YR H: 2004-11-02, fEekckalis) HiH: 2005-05-23

T 800 Z2J7 JUX % T 0 4 e YR A TS A
IATAR AEMIX UGS, — LRI T REESE I X
Edlps o]

2 . BENESS A SINERTE R

21 HEWOEERBISEIESRR

1980 4, FJ M T SRR SR A LU (o T8 X B
15 YA R AEE  PEN Y ) AR S R -
W ZE R TR, BT RIS Y™, 50
KRB TG YAE BN : P> 65 75 V515 K 5744,
RIAFI ORI 8K A P, & I ek
i H AR > 2 A s P a2k . 5 X m R
PHEEE
22 HTH BEERESEESRKA

2004 45, Xt 75 75 IR AR AP EE BT i R B &
B < HEA I X 21 © 8 B ARG AT, WK TR 7K
ARG, KT B Tk 3R [ i (b K PR T b
#E) (GB 3838-2002) 1) V 287K brif , HLE 445 —
TEREE  IE 725 T T A A 2 | R FOR(LRE
FERTR T b AR fT S PR 2R Rl AE 100
WA7K 557K B K A= 2SI AT I A - e R e 1 )
R ) gt Sy ek R EE A
i b I E IR R IEEL EIE R e it R
i KPHAA A fa HEE R B e SR 21
RIS, Rl e 75 00 B B e | R 09 I B
T AR RS R AL R IX
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2.3 HITWMETEIEKRTH

HRAE 75 75 X FME ST 1996~2004 4F 75 7251 1
BRI ZE R (2 1) :COD M 1996 4 65.4 mg/L
TREH 2004 415 42.5 me/L, T BN 35% ; BODs
M 1996 419 13.0 me/L T BE-h 2004 4E (7] 4.65 mg/L,
T FEZN 64% ;3 NO-N M 1996 4E 0.66 me/L T [
A 2004 1) 0.413 mg/L, TR 37% ;TP M 1996
41 0.59 me/L T FEH 2004 4£1 0.29 mg/L, T %
H 519% ;TN M 1996 -1 11.5 mg/L. F[&A 2004 4
) 2.85 mg/L, FIERK 75%; B 1996 41
0.39 m _ETJt4 2004 4£4 0.42 m, BTN 7% Ui
KBTS ek BE TEAE D, B R A T 2, T
WK A —E Rk
2.4 ZTHKRBISRRTM

T DX KB e s A 5 H 27 COD . BODs NOs-N |
YERY AT WS TP F1 TN 3 7 I0 5 PPN bR R T
FEIK IS T FRE) (GB 3838-2002) H1 (1 V 2K /KT
T PR AR F IS 15 e 8 5

PI:\/ [ (Ci/Lif>max%2+< Ci/Lij )2

Krf: P——5YE5

C i 15 ) S IE (mg/L)
L; i V5 IR R HE(E (mg/L)

AR BTG R G -
it P<l1

BEEG. 1<P<2

RS 2<P<4

BTG 4<P<6

JEEITGY: Pi>6

F 1 1996~2004 F 75K B ISMEIE mg/L (pH {EFIERAERSD)
EBF pH COD BOD;  NO-N ¥KBEy A3 TP TN DO BEHIE /m
1996 8.12 65.4 13.0 0.66 0.001 0.20 0.59 115 75 0.39
1997 7.88 68.5 13.4 0.50 0.015 0.19 0.32 2.0 7.0 0.20
1998 7.30 40.7 11.1 1.11 0.004 0.36 0.17 1.93 76 0.20
1999 747 60.7 16.1 0.67 0.005 0.38 0.19 — 5.8 0.19
2000 7.71 713 6.6 0.62 0.001 0.13 0.19 53 5.8 0.29
2001 7.70 58.2 8.78 0.49 0.004 0.02 0.29 44 76 0.38
2002 752 46.4 123 0.38 0.008 0.20 0.19 16 8.6 0.37
2003 8.01 417 8.08 0.46 0.004 0.34 0.20 342 9.0 0.27
2004 7.80 425 4.65 0.41 — — 0.29 2.85 77 0.42
GB3838-2002( V)  6-9 40 10 2.0 0.1 1.0 0.20 2.0 2.0 —

TEe o T T PRI M I ol S it

DR BT G R P 15 YRR LA 2.

F 2 1996~2004 F£FHTHKRENEIED 7 TEESTLEYWIERSKITER
C/L; o
AR CJL, P, it )& 25
COD BOD; NO--N  {EkBy AWK TP TN !
1996 1.64 1.30 0.33 0.01 0.20 2.95 5.75 1.74 4.25 G
1997 1.71 1.34 0.25 0.15 0.19 1.60 1.00 0.89 1.36 IR E Y
1998 1.02 1.11 0.56 0.04 0.36 0.85 0.97 0.70 0.93 i
1999 1.52 1.61 0.34 0.05 0.38 0.95 — 0.81 1.27 BTG YL
2000 1.78 0.66 0.31 0.01 0.13 0.95 2.65 0.93 1.99 BTG YL
2001 1.46 0.78 0.25 0.04 0.02 1.45 2.20 0.89 1.68 BTG YL
2002 1.16 1.23 0.19 0.08 0.20 0.95 0.80 0.66 0.99 HiG
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2004 1.06 0.47 0.21 — — 1.45 1.42 0.92 1.21 BTG YL
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Investigation of Eco—environment Variety in Liwan Lake of
Guangzhou After Field Curing

Liang Yongxi Luo Zhipeng

Abstract The results of water quality monitoring and algae —fish—vegetation investigation showed that, after field curing the water
quality of Liwan Lake was improved, and biological diversity increased obviously. However, the lake is still eutrophicated and the concen—
trations of some pollutants are still high. Therefore, the environmental protection work around Liwan Lake should be further strengthened to
make water quality of the Lake meet the water quality standard of Guangzhou City.

Key words liwan lake water quality eco—environment field curing
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Discussion on Techniques for the Treatment of Leachate from Rubbish Landfill
Wang Lifeng Deng Liv Hu Kailin

Abstract The rubbish leachate is a kind of organic waste water with complicated composition and high content, and will cause seri—
ous environmental pollution if it is discharged directly. Three kinds of techniques were discussed for the treatment of rubbish leachate ,in—
cluding leachate recirculation techniques , merged in urban sewage treatment plant techniques and in—situ treatment techniques.

Key words rubbish landfill leachate waste water treatment
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Conditions Analysis on Developing Simple Driving Cycle Test of

Vehicle Emissions in Guangzhou

Shuang Jurong Li Zhizhong

Abstract The simple driving cycle test of vehicle emissions was introduced simply. The conditions for developing simple driving cycle

test of vehicle emissions in Guangzhou have been analyzed , including social and technical conditions, and the problems were also discussed.

Key words vehicle emissions monitoring  simple driving cycle test  Guangzhou city
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il BUBE RN — SR AL OB T 2 S

1 ERS Zn-Mn B BEFR

1.1 Zn-Mn EEBRER N ITTE

1) 4@ B AR BT B s

an"+an"+2H20@'—ﬁ /n+MnO,+4H*

2) BAMLEI N, 2H +2e=H,

3) BHARE] % Hzo_ze:%oﬁm

H R R A B S A S P S o (EAR Ak
A 02 178 BAAR A BT A7 B A i o 7, il
BT HTHS X R B AR A b AR O B Sk i o BH
Wt B AT — S ST e 4, (Hl T

e H I 2004-09-20

7 L R Ay T (T — S A SR A L S B TRk, A Al e
MR b A R IR R S AT A ™ B 5
M S A BT H A A LA, B R A 10,

Fz1 Zn K MnO, BETHRBEREMEBERE

S AR Mg AL S HL
ke/Ah kAt V(25€C) V
Zn*/Zn 1.220 819.7  -0.763  -0.030
MnO,/Mn* 1.622(MnO5it) 6165 1.23 —
0>/0, 0.597 1675 1229 0.3°
H/H, 00376 265957 000  0.968~

¥ A 25 CHF O, 7 Pb L B A5 5 %% 2 25 °C K 500 A/m?
I H, 76 Al it fi .

SR A R R AR 1 v BER BV R FE <
3 182 kW -h(F8k 33 V P HL IR 0=85% ), il
HUARE 1t A fBER I BT AE <2 260 kW -h (F 1%
33V FEIMHLAACER ma=90%)., Zn—-Mn [FIFEHLf#ERE
REI] IR FRCRATE, B 1t BT TR AS 1.408 t
TEARES, R, AT R R AR T B 1A%
1.2 [E4M Zn-Mn RIIEBHFFR

Zn—Mn [FIHE A AR IR R0 42 A 7 R AR A I
BB A o R S R AR R PR
FLFINT , ZE B F BT BRG], 72 BEAR Fa b — 4R A b
1T Zn—Mn [F]RE H A REIRIN 7521 2 Ff A 5L,
ELIRHARIUE TR, % 200k 4 1 WRE
AR RO ) A LA ™ [ LA 438 S
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MR8 SCHR[2 ], F7E 1971 4, G.Angelou K % T
Zn-MnO, [FIFEHEfFRH S 1975 FREdE Gamzine 2
F) AR IR B i 1) A T AP & SRR
o KPR B 1l B , FL AR A2 - 72 90 °C B <
286 A/m*, BRJE <30 go/L..Ph—Ag BHHL S i3 n FH &5 1
RNIEIERE T, B HL FCE (0,)20% L) |, Firfs
W=y MnO, JeZ4 Kok Ph K 28, 1K F|HL L MnO,
Jr bR, 1982 4%, EJFEY) A.M.Pande 125 T #itfk
BT AR RIERHR ) Zn-MnO, [RIAE R fiEd KR
IR T 7E 80~85 °C \FRE 49 /L. Zn 98 ¢/L. Mn <
33 /L BAMRHL I 5 BE Dy 24 400~500 A/m?, B HE 37t
W Dy N 100~130 A/m® N, AIASEA& HLf# Zn AN
MnO, 77 i fHAR LTk A4 5

1994 4, R Tolk Ak # TR R =BE i Mauro
Bartolozzi 55 & 2& T DB 759 1% v, b 7] Asf i, £ B 0l
Zn 1 MnO, WFFER, LN T2 AT 0988 < &
W5 — o R (BR R 58 ) - oKk (BRER ) —
PRI U8 GEBE R ) — R (BREKE ) -2l JE—
L7 (B Ni.Cd Hg)—FLA# (Zn Al MnO,), LTI
i, B B2 BRoR i AR A Tl R R A B |
B R B CGRTETR N 6 em?) AR [A]HE 35 mm, HY
PR 3.33 A/m?, 50 °C F8 1% 2.5 V, L, 7%
W2 pH {H 3.7,Hg .Cd J2 Ni KBRS 514 96% .
T19%M 37% . J5 64T Zn—Mn [5)RE H i , £ FH 26 i A
6 cm?® [T BHA , LA FLIE 2 B Dy=D =500 A/m?,
Hif# 8.5 h, ¥ Zn H 16.5 %4 3.7 ¢/L,Mn 1 10.8
K54 9.6 o/L,pH {E 1.2; BIARHL AR i 82% ; B
Br L& Mn0,70% . #& Firde (A , VR 45
BRI HL WA My o 9.14%,

1.3 EMH Zn-Mn EEBEFFR

FKEH 1973 458, SeaAa N T24pe . hRg L
K FGILH IR IIFERE AR AT 2455535 FFST Zn—Mn
AR, 1989 4F, i T22Be VL8 AR T
L Zn—Mn [FIF% HL A2 T RO RF TR 45519, D TR
(62.85~87.15 °C ) Be Hif#HE Zn* HFE (72.86~1364 g/L)
Z (A28 B AR FX AR SRR e i B 2, L
FE(121.4~286.6 A/m?)EM AN B4z (2 X PR HL Ak
R R 2 A/NINR - R > IR > LI
Mn2* Y B 5 LI 5 1 (71.4~168.6 A/m?) i 2 5% Tt
(62.85~87.15 °C )AI% , BHAR FL FACRERAR, (B > 85 °C
J&, PR TR ASCRIS A TR AR Mn> MR B 5Y

AR @ NS E R MAE: 82~85%C,D,
J5 80~100 A/m?.Dx M 136~170 A/m?, HLFBK Zn*
80~100 g/L. Mn* 35~42 g/L., HLfFLHR 60~70 ¢/L, ¥
IHREUSIR . 1991 45, thpg TR SRR &
VEHEAT Zn—Mn [AIRE AR P, 1205 UK IR B 1
SR Rb [FaTR I BUR PRI, 2k, 4T [R]
FERLAR . HAUEEN Zn 1500 t/a . MnO, 1 800 t/a; i Ff
FRBAR AT — AR5 4 B, D=238 A/m?,D =50 A/m?,
HL AR Zn™ 65~70 ¢/L, Mn* 45~50 o/L, HLfift &2
35~40 gf/L; HUSBAM HL AR 75.73% , PR HL I 44
2 92.66%. % E T OB, BAKE  HBURAA
e~ BN T 2B AR ASIA NP % T 2R
). (D BT HL#E MnO, UL, BRI
o ARG, A AR @ MAf MnO, AR
R <40g/L, FUARBAGIA R, 25 R 28R, AR
s B HUMRRLEE &, DR RRIR 7R IR R s,
R 2% o %) 16 35 A ER AR R bR 1 o

1991 48, J5 2 T ER Ak 27 fo TR 2= A9 T v A8
S5 DAL 2E RGN H AT T Zn—Mn RS H figAot
FE0, AT THE  , HAA VR R RS RN 2 o B 2 1 i 5
M, HEER 3 . O s I R
7 200 A/m?; ) R HLUARIR AL s B in e h iE
o MATAK, R R R B S M L i MnO,
A A 2 s AR . S BH AR H 350K Y 84, Zn—Min
[FIFE A Tl A Ml CTAAE P me=85% .
M=90% ).

1996 4 Fa H TEAL R A & R L R0, SR FH Y
[ #% H, Ui %5 B 80~120 A/m?, I E 80~95 °C \H,S0,
15~60 /L R ICHSIHR ST, Btk Hostr & mig A
B RE

25 Rk, E N AR WA Zn—Mn [RIFE U T
2 3l (R ST ) ) 4575

2 HERERAWFEMY

21 HEEE

FHE IR B FEas A e dii T 2~3 L B4R
W 2 HeBHAR (IR ICTATAR 487 em?) , 1 BB (3
WIATAR 244~30 em?), [AIAIEEE 100 mm; DA RS
AR . LR 4~15 b, iRIOHTE L 20 S FREBH
AR RN A T I RE PR AL S ) MinO, 4, 3T
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2.2 RIEEH

AR SCHR VB, S0 Zn—Mn [R)F8 o fif oo A B
SRR TR HUARATRE AR VR ZH L (RR JEE & A e 1
WERE ) | FRLAFRIRRE | R F S 2% B RS I ) ABIF T LA
H HiTHL A MnO, 2B 7™ FH P S0 RE R R A it
S BARR , LA Zn H R M EGS HUALE S LA
g R AR SRR IR, H AR R P v
FEN T BT 2 SR R A5, AIAARIK
BN . AR R RRAE TR I A
TFRIAT R, R AR A AN
22.1 HIfEIRIREE

AT AP T IR T VR 2R Ak B A
J& BRI 2H 1R 2 Zn® 52~72 o/ L Mn* 45~64 ¢/L,pH {H
4.5~5.5, 0 TIPSR -, S Lo A alia Rl R b
R RERBC I LR S FIRABOT LR, 5 55IR
FIsEm, FHGE MR T 2400, SRIGHILEm)
pH BV T2 VR A o R I 2 Sk B, 4 i A
Bk <20 mg/L..Cl" < 100 mg/L, HAMFH, C GF|TF
L A R R R RE OSSR I =Y
HLAR A T 22
222 SRR

Zn—Mn [F]AE QL ack A5 e T EE T BFAR A B AR Y
SUMERSRAH S o FRHAS A BYLE - 55 IR EE BT,
DA E Rt A R, AT R BRI, B AR
TRCR T [ AR BHIR ™ 5 MnO, & 380, f ks AR
A, IR LR AR BT R AR, AR T B ARl
WSHAT AT, LIRESRIS B #87 i MnO, /)
80~85 °C 2} 3=, [AlHF%%2 60 70 CHITE L.

223 MRS

it STk ™, B A F U BN K, 77l MnO,
FeEE &% MnO, & T RE, 240 BT, Ay~ MnO,
Wz kR 2 BARR L AR T R TR MnO,

FEERFRE, ENAE P D, W TSRS 50~65 A/m?,
{EXF LT, 75 80~85 °C L FRIE 0.5 mol/L T, #%3CHik
AR EIRIEZE ST, HE I D BEZE 500~1000 A/m?
Z 8], A B A AR EE 3 B A AR AFAE 2 T 40 I
AT BRI, ARG FL 2, FEARH 30~100 A/m?,
[H#Z L 250~1000 A/m?,
2.2.4 B

F£ Zn F1 MnO, [7] B FE AR FE 0 4 o, TS 5]
ERREE, FLAEREIH SR I & A R
N (E R F /N R [IFAIF B R o N Wy 171 DS
R BRI E T 2%, 124 W JC R BRe ]
HTFig Sl . Big b, EREHEraLH
57, DT o e el T P B AR FRL I A% o AR Xo) Ha
AL R TSI - A HLRR s RS PER B
5 TCARR s AL B, A T

3 #R5iTiE

3.1 FEfFRERE K R AR X, AR R AT R B2 N

e 2 H2& DLy 4 At a0 e i R B2 24 1.0 mol/L
ZnS0,. 1.1 mol/L. MnSO, IR E M 0.1 mol/L IR &7
W, 7E 70.85 °C, B, BHAR HL 3 %% 2 43001 R 1 016 .64
Am? T B HARIEAT , B2 FE N BT b 0 e A L 3
BRI AETE DL, R 2 nf 0L, W —RE T fE
fRAPREE FTHE > 0.5 mol/L Ji , B HL AR I,
PHEAR L SR AN A T B o 1T F R IRLRE B T, A e iR
FEF, IR L SRR B IR T, BRI FR AR I S |
Fro XFW AL Zn-Mn [FFE GRS ST, R
FEXTRAM 52+ B35 . AR LA Zn B,
FIRF , B ARLIREE T HL 1~3 mol/L; 7EANIRE: 85 C
KT, IR, FE, RAEE 2 4558, A
Zn-Mn [FIE HL A A 7 25, DAFES Tl H L L 85 +
3 °C ZPBRIE #0.6 mol/L HH..

%2 AERERBMRARE THEBERBRIE %
B fmol - 1!
A /C

0.296 1 0.299 9 0.434 3 0.4612 0.560 9 0.615 0.976 7 1.008
05 Mk 74.41 — — 75.96 — 70.96 — 47.6
MNa 100 — — 95.56 — 100 — 93.89

0 Mk — 75.18 71.34 — 75.56 — 73.13 —

MNa — 79.38 76.88 — 80.54 — 70.71 —
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3.2 HIKERZFEXNERERLRNEIN

2 3 502 DL afisR Be v EE A 0.85 mol/L
ZnS0, F1 0.89 mol/L MnSO, FAVATR , HLff L FE (4 R
AV TGN 0.47~0.56 mol/L, 7E 60 °C ARl | FH
WL R T, AR IR RCR AR L . 28 3 7T
UL, FERISTE Y, B IR BN 179 2 493 A/m?
N, B FL A5k O, T B PH AR HiL 9 2 % BT
PHAR LRI B I TRIL, 7F FARTRLEE 85 +3°C.
LPREE 0.6 mol/L T ,Zn—Mn [m] i LA i 4 77 44
LA ) BA A L AL 85 BE =1 000 A/m?, P HAL 3 26
FE <100 A/m® F'H

®3 AFER.PEREREZETHRREREE %

mggiase Do Dy Dg Dy Do Dy Dg Dy Dx D,

Afm? 179 30 323 41 425 54 493 62 1016 64

Nk 0 0 0 0 56.4
Na 67.8 5697 4421 36.82 50.89

0% 3 5% 2 WS R IN, [AZFH | BHAR H i 2%
BE4Y5HIR 1016.64 A/m?, 1B 60 CIABAMR FLFEACR
HHUILT 70 (85 °C, JRPRUE A AR AN ] i
HHIRIRLAE 0.5 mol/L ZEA AT, 1 )5 4 H R AEAIG
PR FETF U, B L AT s v R R 2R3 B T4 A
FEREHEAT o F A B, WTR v fROGT H i ) e 2 H,
TECR A RE & B WA ™ KRR T
LRI, R o A S B , S T A 4 e A1
FRIETFUR
3.3 FMFK CI Xf BRI ZER 20

AR TS INIIER . W ATREL . RIS
FE R A S RIVE R o X A B, W A R
SRR AT H DR ; R 2 BHAR BT Hh i 5 B
(M) 5 B4 A 91 (N) (4L & e R G 57 (A)
FIRORAT . 3R 4 128 LUK T i ith i3 H R 4e Bddke
AP BEWE  E FIREIE SR AR IR 85 C |
WIBRFE pH {H 4~5 A& FRE % 0.5 mol/L . FH . FHAR HL i
WY 1016.64 A/m® T BN R BN gEf 7
AR 25 5

A4 A0, B M4+N AR5 T H i TR e
LRSS BT TAAE A 251 - n=85% My =90%.

1% 4 38 A UL, C1- X F AR HL 0503 AR 5% M AN B
it HU AR FRAOUEE BN @S o IR, Zn—Mn [ HL

R4 ETRtRHRBERER

'S AR /mol-L? Cl/g L7 MH wmu/% nul%

S-A 0.409 0.145 A+N 62.6  92.67
S-B 0.5011 4.45 M+N  84.88 9541
S-B 0.586 4.45 M+N 8892 94.22
S-C 0.476 19.22 M+N  90.29 90.15

PRI SR T AN SCEREER 1 Cl < 100 mg/L, A<
WFFAEFHE N Cl <5 ¢/Ls
34 FRRE

AWFTAE LRSI i it b, 2 M
T i B B A AL, 476 GB 1978-88 Hiltl
PRI SR s P i i — A AL 5, 2 M R
Sk HUAE AT FRA W ARS8, A5 ZBG 13001-86 HifE
AR U bR, A ORI RE A — SR

4 EESTE

41 SHERERAEFHRKPREN
AHIEFE T A R P A A i R R RIS B T
A, SR A — R A A B AR ] R &
B, LAk 23R B ] A0 04 B R B A VA, TG
WRIEH RS R BT 85 CHHATHUAE , 75 B HL ik %5
FE 100~600 A/m? P, B % B UEAT , #h2x le Z H BI
BB BT S AR v IR I BN AR 22, R HE R E T2
0.5 mol/L Lk B, BRI AR 0. R, 5F
Yo [ R L AR ) RO B, 2 AT R v T S PR B
T, AT S L LR SRR AR IR T A [ A9 R
BB AR~ 8 1 A5LL B R TR 3 f52)11
PRI L 30 28, VAN I e AR, P et R
R Hh AU AN AU i, (R = r
FRZAFREE (> 0.6 mol/L) , PAHFRE F i 45 /3R, k—2F
REARA: P AR AT TR AR S 5% ) Wik B s R
BIREA G R 0 22—
42 BEBRFRERRENEBESD

FEL VRO i A ARG HE R A0 AR A L R T
B (11.7 mg/L) B2 (116 mg/L) KA (17 mg/L) ¥ 1
SCHR AR SH A R VR B AR 2 (A 11 K&
0.3 mg/L) o AU HL ARV E 8B B A (AR B/ N T
1 mg/L A ER MRS R, 5ol BCRAH
FrUABARBAM R BE . ASINESINGRI A T Zn—MnlF]
FE EEL AR I, B B SR AR TOAh A RIS , (L BH A H 3
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R FREAARANEE 5 17 RIS R L i 2 B s
INFAIEAT Zo-Mn [FREALARE, ROEEER M = L1
T, ORAR DT, 77 S EFRAS AR o DR, ZEAR G 25
T, R IRARIFEXS Zn—Mn [RIE QLR Q) 520, 7 TR
AN, (R AR 7 b B P AR VR [ R I LI
PEBE SRR R ZEFR D, AP BEDTTE AN AR 114
G JE B K AW BB XS Zn—Mn [R)RE A VR TE
S, A LA RS A TR At

4.3 HFEBRSHIZT

I TABIFSE I 9 L PR FL I A HE AR 22 16 %, B
PHAR IR PR LA 22 16 %, X 45 FL it 25 h i i
IR R R ME , A ol a2 PR A R

5 #i¢

51 FEREERBRINERESY

2 2 E BRI E RS, A ST B
S TV LR ) T 252U R

HL BB« B 250~1 100 A/m? (£ Rk
X 250 X 500 FHE X 1100 A/m?, 7] 5RE
8%~10% ) , BHH : 30~100 A/m?; FL R IR B .85 + 3 °C;
H, T 2H T L 2 Zn™ 0.6 CH ) 1.2 (HEV ) mol/LL,
Mn* 0.5(H ) 1.2 G ) mol/L, H,S0, 0.5 ()
0 (K Ymol/L, Fe? < 20 mg/L,Cl- < 5 o/L, ¥ Jin 5
M 100 mg/L 2 N 20 mg/L; HiBbFRE: FAMR—ER4;
PR —EKEE A 4 ; R (B R 100 mm; DL HE f AT
B75 S O

5.2 AR

TEAR T ZMET, RS FO LR YRR %
FIINE , BREk RS T4, CI Vb B Bl 2 Fe v HE SCHR
AR R BE R, X LU N JrORR BOAS T
A, HETRBONTEE o (BT e AR TR SR
(> 0.6 mol/L) , LI §i i i 4 )7 4, b— R 7
A ATHA T AR E 55 7 5 Ay 37 112 ot BH s 5 R 220t
HUIR BRI , AT o 2B 7 SRS B R R o

6 SEIHEK
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Production of Zinc and Manganese Dioxide by Electrolyzing the

Acidic Solution of Waste Dry Batteries

Lt Suizhong

Abstract This report is the second part of the “Study on techniques for the innoxiousness and resource of waste dry batteries”

(Guangzhou science and techniques research project). The waste dry batteries were heat—treated , broken , magneto—separated for iron ,and

dissolved in acid solution. Afier purification , the acidic solution was electrolyzed to simultaneously produce zinc and manganese dioxide.

Key words waste dry battery  simultaneous electrolysis  zinc

manganese dioxide
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BR=AETIRAKKEREREABEKPREL T
ML EMEFVNIREE

EEHL AEH EANF REE
(T R TT R Ve X B R 25T B0, 148 il 528200; 2 rhERI BRI EEMR I, M 510301;
S ERL R N HERIEZET ST, T 510640)

B E SCERA GC,GC/MS XFERIT =AM T U A IR R K 4 R vk AR RO A AL BEA T 2 0 A
JERGINH 226 FAHLTS Y, HAA 14 FhSCEFMAR LSR5 4, 6 Fieb BEK IR rp AL S i 5 50, B K iS5 Gt de ™
i, A K KIBURSF o 45 RIEFRWZ TR K K B i K B 232 3 1 AE TGS K A Beion) RS S50 A LR 2SR T

HERCT5 K 15 4L
KER RHAOKIE

B ol J , K AL e, e A
B FANLE A RIRARE AR, S
AOKITAHIT5H H 45 F" 2 20 22 70 44058
FE PR R (EPA)TEAR K A i HAT BRI A A
PRI I HOKIEA TS A5 [ 1A
A E AL BIFERI, IR UK S A Al R
15 K A PLWY (semivolatile organic com pounds,
SVOCs) FAEFE K& 4 WL (nonvolatile organic com—
pounds,NVOCs), HrpoAZ B =580 (B S0
HOA)VERBIEE . ABFFE BRI =AMk
FHAK K I8 BRI K A SVOCs 5 NOVCs iIfk2 20
YA TR AT, AR A2 R K IR B T 7K A
TSR S IR I e R R AOR B R A .

1 EmXESHH

1.1 HRERE

VT TR = AT A KB ZK).C
JK)T\D KT E JKIE K F /KB A3 HIRAEKAEE100 L,
1.2 UBHWEHE

HP5890 11 7Y GC, E K T4 A 7% s HP5972
A GC/MSD, B 722, HL S RE 70 eV ; Ultral B4
(25 m x 0.32 mm)., O 3%F:FHEFREF 60 °C, [H ik
5 min,4 °C/min F}&] 290 °C, {675 40 min, RS NA S

Wk Hi: 2004-12-01, fEekkEial HiH: 2005-04-27

K SEERANE - AR RGN GOMS  BR=AHET

1.3 B EESEESH

HERFER R GC/MS Fl (e i 8 88 i [a] i 17 22
P, TORRFE AR H SCRRSR ALY PR 7R B ) ik A 7
FEVE, AL A PR S AR E— 2 A e R A
K FHWARTERE o
1.4 HHSTE

B 4L GDX=102 Fl XAD-4 JR &M 8 5 557K
FEFAH LY

VR : FHZK IR S B e Rt R B A G 40k
A3JE A 5~10 mL B EESERE AT, P9 60 mL V(IEC 4¢)
V(PR )=85:15 IRAW 53 4 UL, BT 10 min,
SRIER I BERINE CUbE / NSRRI & T T 28I

TRA TR 22 TOK BRIBREN K 5 P ES 2%k 7
AR 2RO B UL 5. IS FZ 135 C
AL 18 h FOREICREIE ek 5k B i BRSH E
T GC.GCMS 4341 M 443 F 12%BF, 2k
| FEEAYRAE 80 CHiSAL 30 min, RIS HIRE L IA T
RSN W D B A BRI 3 R, B E A
BUm, 2K He4ia - T GCL.GCMS 534 o

2 HRSIL

2.1 BR=AETIRAKKEERKEEHITRKTE
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PR = AR AU AT K 3 R A A M A LA A A 33

MAZ TP AR IR B A s T 226 Fh
PR AR A LTS Gy, ARk ke ot
HOR ZITFIE B2 B 2 BRRTE NEIDIR A
PURZSFIZRIME G W) Kt i 2R ML e T35
1, P TR R AU hlin e A 2% . =R
AR B0 W IN A S /9 B S AN R S
[a Ut oKL — G KPR — 2L TBRR — T g J9kR —
(2- ZEECHDEE 14 F, J& T AR R Se il is
IR 2R D FTFSE R a [EE R — VR |

PR — T 6 it XSRSl s e AT =201
P KPR LA R, nT AR IBE s AR . Tl
FAHITERIN A — A 22 A B AT R0, (H
2 A 1] AR SR E—E A rTRE SR A
Lesliy e 35 AR . 2R A ARG HH 2R ]
PR RACOKIR BTl K - A T E R fE T el
B K)IKIEAN F AKEAS IS il 75 i Rh e
Z, St (I 1A 2).
ZIIFRE(FEAEY) 25 8 JE KL G

F1 KZAETRAKKERABKPREAOEEGIETEN

FEAEYAR A B C D E F FEA A YL A B C D E F
IEMBER(rFR170-492) VvV V.V V. VWV C2-3 NARVERVi v/
18a(H)-22,29,30-=[&7 %% v v Vv Vv oV C3-3E NARVARVERVERV
17a(H)-22,29,30- =[5 ke vV Vv vV VvV C4—3E \

17a(H)218(H)-FE7EkE vV Vv VvV VvV oM NVARVERVi v/
17a(H)21B(H)-FEkE vV Vv VvV VvV Bt NARVERVi v/
228 17a(H21B(H)-JHESRE vV V. V. V. V.V C1-%j vV vV vV vV
2R 17a(H21B(H)-THEERE vV vV V. V.V V C2-% vV vV v/
228 17a(H21B(H)-ZTHE vV V. V. V. V.V T NARVIRVIRVIRVIRY.
2R 17a(HR2IBH)-"FE vV vV V. V. V.V i NARVIRVIRVIRVARY.
228 17a(H)21B(H)-=F17EkE AYARRVARRVARR VARRVA Cl-i YAV v Vv
22R 17a(H)21B(H)-—=FH7EkE AVARLVARR VARV HRILa B vV oV oV vV
228 17a(H)21B(H)-PUFHFELE Vv Vv VvV ARIFAE vV VvV vV
22R 17a(H)213(H)-PUF+7EkE AYZRRVARRVARR VARRVS HILe JEE v Vv oV Vv
228 17a(H)218(H)-FLFFFERE vV Vv ESHENE A \ARVARV vV
22R 17a(H)21B(H)-FFHFEkE % % 2-RHEZE A% vV
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Investigation of Semivolatile and Nonvolatile Organic Compounds in the
Drinking Water Sources and Watercourse Water of a City in Pearl River Delta

Li Weizhong He Yuxin Huang Xiaoping Sheng Guoying

Abstract The semivolatile and nonvolatile organic compounds in the drinking water sources and watercourse water of a city in Pearl
River Delta have been analyzed with GC and GC/MS. In the water samples 226 organic compounds were detected, and among them, 14
compounds were listed at the priority contaminants by US EPA and 6 priority contaminants in China. The quality of the drinking water

source A was the best,and B was the worst. The water bodies in the city were polluted by sewages, oil, detergents, plasticizers and organic

pesticides.

Key words  drinking water sources ~ watercourse water ~ semivolatile and nonvolatile organic compounds  GC/MS ~ Pearl River Delia
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Progress in the Research on Dephosphorization in Constructed Wetlands

Zhao Yan Jin Hui

Abstract The current progressions in the research of dephosphorization in constructed wetlands have been reviewed. The major
principles used for dephosphorization in constructed wetlands include the absorption of phosphorus by soil(or sediment )and plant, and de-
gradation by microorganism. In addition , the effects of temperature , CO, and pH on the efficiency of dephosphorization in constructed wet—
lands have been discussed.

Key words consiructed wetland  dephosphorization — absorption  bio—degradation



520 4% 5 2 W)
38 200546 H

UM B B
GUANGZHOU ENVIRONMENTAL SCIENCES

T Y R Vol.20,No.2

Jun.2005

CIREREKEZREKEEEFLHAR

YR

R BEE FAE TEN

(CERKEW T A S TR, K 400045; 2 HEKTTIREERIAMIGTEE, FEK 4000205
STURGINYE R, FIK  400715)

B B R = WOK R KR SR K BB IR AE S AR OL , 2004 4F 4 1 73 B R T e i R

T EK BRI T T B S
LA B FRRASTREOE X W 44

FRA A A A VR A W A4 35T A5 i

IR SR AR IR ORI 2R 3R a ST EUENR. I
AR T T PP S AROGHE BT WA AIRTE T S K BOK R K SR o 25 2R 3R B X S [ 7K

BB R v BT HE RT3t w8 , AEUZE IX S Iml K BEAY i X I 2L 4 ki??f EIRAL MO A A B T34 52

K B R BRR DL AR R a 58 BEEE TR R B EA GG R, 5
HESMEL BRI M

XgR =WoKE  FIKE

KT RIETERKZR LN, TR B
FIEAKIT, 2K 202 km, Fds AL 4 200 km?, 11
Hi 5 A AR 95% LA b, AR L F 30 R AR R
5% , e AT Z IR X H I HBIX 22— MR
R R, W TN BB AE f AT . e T
PRI T U, PR 22 b e B o VR IT R 40 G A3k
TAWEN, BKEIETE, H R, =k
JEIX 139 m E/KJG , X JLAAM k32 2 K 2,
TE R — KB KB, R AT REAE R T i el /K
B s E R . FRTTIESEOK AT 2004 4 4
H 21~22 BX} 4 Z90 5T 7 IR i, FRE
TS KB E B IR R AR BT R

1 BEEFAESEN

1.1 EERmE

R (1K B BE A B HERAY W o 1 o JHE
HRRTH 7 AW SR R SR T A R
5 ANWTIAT . FEASNBTIRIRE B A A 3 A, EF T AR
o BRI SRR AE
1.2 MNmBEERAZ*

PRI 5 W A K ST H R TR R R a
LR ER TR A B IR A AR AAURRI R LR
T AE SR T R S R SR H KRR A
TRAFFN 3BT 7 12 BRI R OR S R AR 7K AW 3

R H I 2005-01-24

2 W FEA L S R N B Y TR GG R

Wik g S CRMBK I T7 %)

4 R0 , [R)RF A T IR BRSO 4 E PR L
2 EEFNBENERSTMN
AR 4551, EBGE WL (SD) VBTN |

B (TP) .k R Fh 464X (CODy,) LA K 4% % a(Chla)
VERPEN SR, SRR IR LR G B SRR B0% (TLLD
HEATITHY o I R A S5 5R LA SO B 2800
PRI 1.

21 EMERSHH

4 J1 21~22 HRERY], KT KR I
ZFIER B BT, A DX A% S K B Il K Bk
JERL S K] 34 km LR S km B 7 km
T 10 ko JEAE WEIAIRT 1 LA BERR ,
B I 20~34 °C, JEIETE R AEWR BT S
149 DX, TRTK €, 22 D A €0, 5 A, DK OR S
SRR B A W 0, SRR 22 e 5 e, [
A0 WL 31 i B AP AE

YRR B A SRR R R RS R T
(B350 1.15.0.037 1 1.9 me/L; a1 /K BOh T el
535124 1.37.0.048 F1 2.6 mg/L., 111 5 JE T 355 W3]

SO VTR P SR T IR 5 AR LS A DR 18 1
W HAH , 2003 4 VAL BRI A ER TR B ¥ (E
A35H1°41.73.0.082.2.5 5 1.30.,0.132 2.4 mg/L., ]



20 &2 1 =g X E KR R KB E E SRS 39
R1 ITHREKEEFRRSENSITEMER
- . SD TN TP COD Chl-a e e
Yl < Ak 3 Mn s \7'5 Skt
AR WD IR 2% AR . gL, . mell. mfm’ TLI =LY R FAFp
AR LGSk 1.3 1.82 0.048 238 534 51.9 e Tk
Y ARb.N i 1.6 1.73 0.038 23 108.5 51.2 e Tk
SRS 1.1 1.46 0.048 3.9 76.4 54.3 L=y TR
KT AT 1.6 0.75 0.013 1.8 26.7 40.1 R i
Wop 2.0 0.78 0.023 0.8 16.9 36.2 HE g TS T
TR 23 0.64 0.005 0.7 16.9 29.7 T ks, T
Ak 5.4 0.56 0.023 0.6 5.6 26.7 Fak=eis Tk
AT 1.1 1.48 0.005 0.4 8.0 30.2 k= FH i, ke
RFEH 1.3 2.18 0.068 5.5 180.5 60.2 hEE FH i, ke
FEM TIET 1.2 1.66 0.033 3.8 78.7 532 L= ke, e
IINEF 1.5 1.35 0.005 1.8 56.8 41.6 R e,
Ak 5.0 1.19 0.013 0.2 5.1 22.5 k=i Tk
AJLO 1.0 1.43 0.073 3.6 58.5 54.7 e TR T
T 1.0 1.07 0.053 24 78.7 51.8 TEE Tk
biiiiatd 17 1.9 1.02 0.033 0.9 473 41.6 rhig g Tk
[F] 7K A ity 45 0.47 0.048 0.3 1.6 22.5 Fak=eis P
Ak 5.0 0.44 0.023 0.3 3.7 21.7 Fak=eis Tk
AJLO 2.0 1.61 0.093 23 3.1 0.7 i e
ElF 0.8 1.26 0.093 3.1 113.1 57.0 BEESRE WOE R
ey kRl 0.8 0.98 0.053 32 68.7 532 BEES F i
[F] 7K A ity 4.0 0.74 0.013 0.5 13.9 29.1 Fak=eis FEwE
Ak 5.0 0.70 0.005 0.2 6.1 18.5 k=i Tk

SRR B EARE FRACP IR I T s, K Berh
U ESR R FUR S RICT AR Y, #Ekn
K BH R MR R EH . SERSEAHDLRK
IR G 55K R /N T VKA A 25 33— 43k P 7K S
AT S, JE DX S 3 1K B e () PR <t P g
AR TFRFEEE
22 FHRERSHH

TEMEE IR0, 7578 XA S [l K B T i
CaRI T REE SRS, mRmK &Lt
FHUEFRRA, W 25 () Al b KARLE A8 3R
AREFEE AR AN KBS > KR > oK
UK o TR E SR O L 2003 4 9 A E
BEIRACIEM S R A T InE

BARE B SRR IR B R a
S35 78 FR ARS8 8051 8 38.8.54.9 .34.8 .6.7 il
59.3 mERARERFEETS YRR B B I, BB AK A i
WRIFPED SR BEAS 7 o R RS TR A L Rl s, PR
HHBIE A 64:1, 6K TBEIA K Bh Frm i

R L) 16:1, RIS SR oA IE, i r BRI A
FHAEL ISR 53 Wi SR OG5 A BT, K A
BIFE TR RN ERN R, fEiKT
AU FRE T, MAERK PR EE N T, AT
SR GURAOKAARARSARL, Sl s s oy 2

3 MRS

3.1 EFRRTEHLMEEIETSH
DLEEFRAE RS 8 (TLD Ay A8 &, i W]
BE R R SRR R FE BRI TSR R a B FRIR
SHRBEAAE, UL AR S AR A OC R 5L
VERAE , A7 Z I3 WA, 45 A = S R
77 #& :TLI=25.759+0.700TLI ( Chla )+0.586TLI (SD )+
0.561TLI(TN )+0.370TLI( CODy,)+0.352TLI(TP) . J%
XS K Bkl 5 300 s 5 0B TR SR B
B 7R, TLL 5 TLI(Chla) JTLI(SD )1 TLI(TN ) %
HOE B E A IEA G X &, 5 TLI(CODMn ) \TLI(TP)
EETIRECR . N EAR IS X SR K B



40 I 7 N A = = 20 &2 4

BT R AR T AR (TSIy) T & EFRALTEN (B LL 28 2 a YR
3.2 {EEM-ERIEEWEELAT Ry FEUER AT AN TR B A2 RS

M2RER a BYIEINARE , AT 0] 20 A7 2 X S Rl K B
BT R EOR A3, Uik 2 R .

®2 MEZRaS5ERE.ER.BH. SERLEHMNEXXRERX

H ARG T 50 St TIBIE R B FRIR IR 2L

AHSEH T AR ZR AL KEN T
In(Chla)~In(SD) -0.792 y=—1.687x+4.237
In(Chla)~In(TN) 0.646 y=1.932443.073  %Z&A . y A% In(Chla)
In(Chla)~In(TP) 0.335 y=0.473x+4.895 x 43 HLER In(SD) In(TN) . In(TP) LA In(COD,,,)
In(Chla)~In(COD,,,) 0.826 y=1.097%+2.930
3.3 ZEZHEEMESH SR BRI R (TDN) R e Sk (TDP) (&

RUNH-N) R PRERIR A AR a LIS HUR(E)
VERAHRIE TSR . BRI R I 3.

®3 BEFNZEAREXSN

M s Hh B BB i SRR RUEE (O) LB I EE |

S (0N SD TN TDN TP TDP NH;-N CODy, Chla E¢
Oy 1 -0.637 0.262 0.287 0.593 0.359 0.104 0.597 0.438 -0.459
SD 1 -0.639 -0.651 -0.435 -0.301 -0.046 -0.713 -0.626 0.676
TN 1 0.988 0.457 0.447 -0.129 0.752 0.692 -0.755

TDN 1 0.446 0.435 -0.151 0.699 0.644 -0.755
TP 1 0.785 0.281 0.658 0.506 -0.254

TDP 1 0.210 0.486 0.168 -0.224

NH;-N 1 0.138 0.173 0.288
CODy, 1 0.855 -0.686

Chla 1 -0.543

E. 1
331 MR o BB R RS, Wi TS EON RHFRIN HDOCR,

MR a SR BFEFREES SRR RYDKAEIFYITEN I 3 22 B 1A [R] i ) oAt 25 150
IEACCR, SEMEMB SR MM R . B, SEIUA IR0, TS RIE T al i
WEEIREE R A RIEA R, JEEEFRYRR  BERRERY, M HoK B P DU nl i v iR £ W
B ESARE S BT ARG EEER I RAORBHER, NIE S SR BLROEOE R
[FIE, 2R R a PRI B BB AR, IR SRR AR P s e e Yy R AL S
4R a SRRIRE KRR E TR £8 5, B8N, 5 TR, 5K B TRk i
JUEEUCH TIPS I, 2 BRSNS BEYRE g, Mm-S R S RS R
RIEE, 4R a 1557 IR B L 25 A SRR, I

e R L e e L

SEAE, WKL ST St I S K B T s . AR
BT N S T % 2 SRGER M0, AT LR LA G5

AR AR, I FL SRR B 1) FEIK S 3 K B 2 7 F v B K 36
(RN, BT RZ I ISR T, S EE LRI T, M IR MK B P R
SR R AT T 05 72 APt LU ST T, X
332 EUIE LSRN R K B A A T O 28 T8 8 7k

B S SR BFIEMOORR B SR 25 B RDKORIG A s B IR IR 4, A Y S



20 &2 1

R X EE K SR KB B RS 41

AT FKBA — 2 A UF5% -

2) FEX S IR B S SRR R R e [ml
JrRERI ST, BEAE TR o R e il B IR A LR A b
IR HLH DGR - R IE R /R E RIS R B
TR AL 28R a HHABS B RE RO %
N3 ZPHN TTRAEE XA IS B T A

3) BN SR AE R B T B IE
FRKFR . BYE SRR T—2468h5, Mt 15
HRB TSR R R R IEAR L

2R DX S0 B K B 7 SR S v BE I F AN R AR e, e
AR BRI K U U SF IR 235 R R i
SR DOZAE I SRR BURE R R OO T, s
RIS R ZEEIRH, TR E IR R A1 7E
ANE RN, A GE SRR B K

5 SEHEK

(1] SEMH,F, 327 B Kb IR A 4k TR T K AR B i fif
5%, K BRI ,2002,13(6):714~718

[2] ShAife, SEIA E LS. =Wk E K R TR IR E &
FRAIRA S PN, BEIEHEK 42,2004, 23(6) : 20~23

[3] TR, =R e AL 7 1 g . K
1997,21(1):93~96

[4] FRIL, BMeds , FRIEHE. T2 Wi 5 % a WE &AL
R LR B 2 A BT, WL RS (Rl S5 2E A Bk24 1)
2004,30(1):22~26

[5] BRI, EUHb I 4% & 8 SR A K B TR 28 A A 5. 34
BRI SRR, 1994,6(1):21~23

[6] ZA15m, SHLET, =5 b, KIITTR 277 1 sl L] B P i
P ERE S . Bl2EiE HiE,2003,48(17):1822~1831

Study on the Eutrophication in Backwater Area of Branches After
Storage of Three Gorges Reservoir

Meng Wanlun  Zhong Chenghua Deng Chunguang Li Yongjian Wang Derui

Abstract In order to comprehend the nutrition characters and tendency of branch’s backwater area after the storage of Three Gorges
Reservoir, the eutrophication and water quality of Daning River, Shennii River, Baolong river and Daxi river were investigated in May,2004. The
parameters of water quality included transparency (SD ), chemical oxygen demand(CODy,) ,total nitrogen (TN ), total phosphorus (TP )and
chlorophyll-a( Chl-a ). The water quality of branch’s backwater area was analyzed according to the monitoring results, and the Trophic Level In—
dex(TLI)and the correlativity among parameters were calculated. The concentration of nutrition in backwater area is not higher than that in
Yangize River, but light eutropher has been found in the middle and lower reaches of backwater areas of branches. Correlativity formulas are
propitious for understanding the water quality of backwater area. The correlativity between chlorophyll-a and the parameters of nitrogen and
phosphorus is positive , but the correlativity between chlorophyll-a and the parameters of transparency and electric conductivity is negative.

Key words three gorges reservoir  backwater area  eutrophication trophic level index  correlativity
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Research on the Relationship Between Discharged SO, and GDP in Guangzhou

Liu Yingxi

Abstract The relationship between discharged SO, and GDP in Guangzhou during the past 18 years has been studied ,and the re—

sults show that the relationship between discharged SO, and GDP in Guangzhou can be described as a curve of “M”form. However, if the

period of interest is divided to two periods of time with 1996 as the separated point,the“M”curve becomes double poured“U” form.

Key words environmental kuzinich curve  economic increase environmental protection  sulphur dioxide
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Application of MapObjects—Based GIS in Ecological Planning

Wang Guanzhong Lu Yongsen

Wang Shaoping

Abstract With the Component Geographic Information System( ComGIS )software based on MapObjects, the use of GIS in ecological

planning and environmental management was introduced,and with the example of ecological planning decision support system of Wanzhou

district in Chongqing, the edition and display of the vector shape layers were discussed,and the methods of mutual query between the vec—

tor shape file and its atiribute database were explained.

Key words MapObjects GIS  eco—planning
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