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Advances on Research of Eliminating the Pulp Bleaching Pollution
Xie Cheng ~ Chen Zhonghao

Abstract This paper presents the problem of pollution caused by pulp bleaching stage eflluent, the development of bleaching effluem
treatment techniques which includes flocculation, adsorption , membrane , acrobic,, anacrobic, enzymatic process and multi ~ processes . Studies
showed that two ways must be considered 1o solve the problem of bleaching effluent completely, one is the application of less or none pollution
technique of pulping and bleaching, the other is the elimination of bleaching effluent pollution.

Key words  poper industry  bleaching effluent  treatment technology  advance
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P E RN 2.3 ng/L, & A E R 8% R TR b 2 EICERA ISR P E 8N 31, 520g/kg B AR KSR, LR
VAT 0 0] B LI 403 #F SUIBS  FERS A IR N S JUBCE & P2 & 80 181, TTpg kg EWBHELAKE TIRB REDHK=

22 (A1 e W2 1) M MR PR

Xghia LREE Kik B EEEW SRILTMEE

ZWIRAAAT YLD A AR RLTE 30 SRNTTE 4
BRAEAE AL FFHAE A, 5y TR AE ARV b A0 &
BUE , LLSAEA: Pt i i BE BT IR AR R, E ik ARKE
o ) 25 DR A AT DL B A AR 2 I ey (el {2 0
AHE =R, U TR SRR A
A 2 R A s e, o A R R (R, Rk
KT ZWFAEIERIREAT AT RN LI —E A3
WITARHIKE: AT THRIL=MMAKEFR
TS SR LA B e G T R R £ — e A S FR A G
[PV, A<IUL 8 4 53 B T BRTLS M ) B K R 3R b v £
S AE A i Ve DUBL AN IS A 2R B b & R4
Bl the P o) o A MUHE . 3 AT b AR 6 BB F
e

1 HE5EGE

1.1 {5t

IECHBE PR 8 b 464 L AR 35 20 41 #7
Wi, LW AL SOCHW AR, HEERETIR
Hel

EERE(80 ~ 100 H , A i 2 AR E(1S +
2)C PR AL (200 ~ 300 H)7E(220 + 2) CHER
HrigAL 18 h, DA T BEAY 396 280K IR | 2 3 F
Ja FIEC K EH{# 77 K NapSO, A4y Hiréli, 78
AS0CH R TR e h FEETEOMKPSHETFT
1835 ; PCBs #57 8 : PCBjay . PCBpsy h MR & K

AR 02001 - 02 - 19

sE4 0 7 R O ( AccuStandardlne . usa ) 3 Aroclor Mixture
(PCBjagy : PCBasy = 1:1) 6

SIS (HP6890)® Ni fL 7-fili K 9 2% (GC
- ECD) ; “UAH i - W3 I A3 {3 ( Voyager GC - MS
(Finnigan) ) ; RE - 857 Jig % 7& % {X ( L #§); SPME
(Solid Phase Micro - extration) 3% 1 ( SUPELCO £+ 7 );
100 sm PDMS ZEHUEF 4E (SUPELCO 43 7] ) 5 ¥rfb B th
v L A T R T R R A R, LR SN £ 250 mm x
10 mm i.d. ELIEFERAT, IR 30 mL A5 $F,
JLF W A BB A 5 B P45 L4 43 P o 95 0 ik 7
Ja 6 B %K ZEIRK bk, T (200 £ 2) CHER b A
-+, W W A7 L il ik .

oM

1.2 Hm*EHR

SFREMRE) 2 2000 4E 5 H 24 ~26 H, RHAA,
e 1 R 37 RS, TSk P A3
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BRILT M) BEK 4 | UER ) B s i A= e 17 2 SO0 26 LTS e ) A o 7

A FHE L IR BUK R R R e e, )
PREIE IR SCRAER B JREES . KRR KR
RIZLLT 50 em 7K 1 L JRRE R FRIN 2 R 18 28
R 2 VEHE ; AR A B 5 80 ~ 100 B &8
O BB 25 0 0k S B T R AR R i s Bl N i
SE o S URRE R R R T KIR DK (R f o B Ak
B,

1.3 #Hamae

1.3.1 JKERERAL B ) 3B 45 38 5 1 A 100 pom
PDMS A HiL 4T 4 [ A8 00 35 03k W 25 W, 3R
25°C , B h A E Y9 1000 min~ ", ZEHLHE [E] 15 min,
ESMEIHAL(GC - ECD) Y3841 87, 2 WUk F kR
FHHT 3 min? Y,

1.3.2 REELATIE, DR RS, FREL 20 g BEA
F RIS, A 250 mL IF R MEEIRS M
(V:V=1:1), 800 1g S AREL, BT (60 £ 1) CKiE
iR 18 ho MRS ER A L UEM T 2~ 3 mL
JG , MA 10mL IEC ARG AE T | mL, FFHEgal
B EHUH 1 /K NaySO, 16 g BERE 4 ¢ P PERAL
B A TEE (BRI (15 £0.2)em) AT B L,
60 mL iE C &k , B 2 mL/min, BT 10 mL PR
FERORE YUESE 50 mL PEARHE , 8 RS T e 5
1 mL,

1.3.3  A90kE 2 UR TR N AEK NaySO, 3 g
TS REIGFRIL 2 ~ 3 g B B T 2 U 42 35 il
12, WRRE E RTINS mL i 6 AR AR R LA B 2
Al RIG S TR R E | mL, FHAEHE
E—E 4y B, Jofb ) BT

1.4 BiFsH

GC - ECD 4347 : (HP6890)Ni ¢ -F-Jil R 0] 85 (1
AL, B HPS (ilk: 2K 30 m, BEE
0.32 mm, [BE AU 0.25 pm; # Mo B 10
L 2.0 ml/min, 28 37 FF 8 36.0 em/s; i O H
[Ey 56.57 kPa; 1k 5 i FE 04 00 2% i FE o7 3 Ky
250°C 1 300°C; B FHEAE 7 - W iR 80°C, fR4F 1
min, L 25°C/min B FF FHE 2 180°C, FF LA 8°C/min
T+ 280°C  HH IR 5 miny BB 1 min; 4853 040
HERE 1pL; KB FRATI5 0.1 nge

GC - MS 7+ - SAH 631 - FEi 6 H AL (Voyager
GC - MS(Finnigan) ) , % F i iR [ 200°C, & O @
230°C, f5 K e e 420 ev, B TR 80CHR B 3 min, LA
10C/min T+ % 250°C, {618 5 min, {8 0G5 M

1 pL; il PERE RIS 35 ~ 450 amu 21,

BR R B 5 Ak B F S MR 1k 2 T4 G (HP
chemstation )'®%); | Fi] © M7 BE PCBypep : PCB s 4
RRE R i b 45 AT AR S i

2 BR5WE

2.1 I MABKE REREHEEMER SN
BEESR

x1 IMERAK ERAEREVEPFSERESR

Kk R AL
FHE P X+ 8D X+ 5D X+5D

ng/L pg/kg ng/kg
E‘H_fﬂl 1.9420.56 19.65+3.61 171.24%56.57
7 F Y02 2.52+0.13  15.35+2.47 150.11£12.74
g | Y03 2.01+0.62 51.39+13.91 288.45+28.92
RIEET Y04  2.87+0.26 22.50+2.83 139.12+46.67
B YOS 1.34:0.34  40.59+5.24 212.11+40.99
W OHF YO6 3.11:0.85 39.65+7.57 130.07+39.69
HHEL YOT  1.13:0.43 / /

ZLFETMEE 7T M REANALEPSA =
ASEATRE R TR B A P 1k 9 B EUBE Y T Y
it Bt as | bR (1 B ok AR R B R A F
JEAA AR . BRTLT 1B AN b IS B 25 T T
L 70 2 km < A97KHE o, 2K P 20 OB 5 R
7E 0.70 ~ 3.96 ng/L, F-H) & H 2.3 ng/L; 5 EA—
BERE AT & I A5 A e, SRS £, 2T oK Tk
PCBs &t 74k, E K W14 50 ~ 150 ng/L. KK W R
500 ng/L'), PLAR ) v B SIB 4 RtV FBI7E 12,88
~ 65.21 pg/kg, FHE RN 31.52 pg/ ke X FE A BF
FER A Y, AR VLR R B
ft 5 E R 25.4 ~ 70.3 pg/keg; TERRIL = Ml B X BB
b 2 P A TS 11,56 ~ 485.45pg/kg 01,
BRI M 0T B Jc 495 4 39 ( benthie macroinvertbrates) G
WTER A Z AR R AR E 5P R e 24
THH 2, 2R 6 T FE S AR RN L, K
B LR B9 E 2 (aquatic oligochaetes ) = 4 Tl — 4248
Sckh sy, W IR R, BBk B
(R W88 ( Corbicula fluminea ( Mullusca)) , %4 FH
% Jar MR BHE AR RS A 2 RN i
LI E AR, ik & R0 EE 90.38 -
317. 3T pg/ ke, FHE W 181. 7T pg ke
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2.2 HRINMrMiagkiE BRRESEEDERSH
BRI R0 B 43 TS HE

PCBs 72 B 7E 4 FF b 88 o il o 49 2000 A K5, 28
J& £ 1t T I HURE e AT IR A TA L BETE, B IS L
4 B TR A - M, 0 T AR 4 B B R
WL BR it AT ERAR . JLeP USRS PCBs B i U6 (o] ]
KRR — T EHLH . Gudran Brele 1993 4FE#F5%
AR + 3 [ 494 T A0 S [ 5 LAt T JRT K v PCBs G HE
5 i fik 2 A 5 5 i 26 AR v T PCB % BE S5 it it
IEAR G, PR Ok 98 o 307 T 90 Ak A K S B T 2 Sk o
BRIk T PCBs (W', 1™ M T Bk B
R 0 2 T, AR S S R T
fb, (E I A B B0 i Bt K I 1) A i B (R A a4, Horp
L y06, y02 LB yO4 A HIRTEERE, (12 £t %
W BEREEZH R FEER. XABSKRITEZ
A 347 3z ShRE e Ay 36, 1 e Bk BT B, Tk
W % B A AR, Bt i K A THE, A OUER T
T Yty ek A e Rl B e ), T ELI S (0 R e
e Bz 2 R L e, ot AR A op o e A i
P AR A s e b, O 0TI AU FF) %3, TR 8 P B 9
2 3 K fde o — s g e g R SR R K S Ml
A= He ok i g , A DUELHT e Y 75 B Ak oo i it

AR,
;2 B i B R A A A an IR
RE el B il es AR H

R YOl Bk R R BRI B, Mt iR
A Yo2 RMERERRE AR, Wt F
7 Yol MEeHLRE | EROLEEL EEPE
R Yo4 MOABERE A5 s SR, Suikd
BOH Yos RBEZBRE HREXH N, St
K Yoo IRMERENE EEORIEERE Wk
HIEL Y07 AFEPIREG AR &

: UL P 2 SRR & AL LA yO3 S RE G (4R ) Bk

A, y02 S A, 48 Duncan Ke¥a 2 1 LL &2, BR 05 S5,
Yy S5HME ST R EER(p<0.05), Hip Y
vO1., y02. yO4 R E XS (p<0.01)5y05 06 5
Ol y02 LABE y05 5 yO4 B2 a5 ¥ 257 DI
Yo 2 WA O i — Jy S e e A e HERCIR A O,
5 — 55 UL B RS I A B AR SR R ML 3G, 403,
y05 .y06 = ~FE A SRR F R A B, — J7 il
HOURIR RS A F LR (LR 2), RFE X
MM ERE ), S — v RES X =T Ha¥AhEL

XA %, Hph 03 S hE b &gt e,
R )T e ik SRR PR
Ak o TR Hr i o 2 R R L y03 S AR,
501, y02. y4 A R E LR (p<0.05) X WL
M EERES R S4 Yk b & i A
%, B PSR B AR

2.3 HRITrMuBkE RERERENE=H2
6] % SHEAE & MR

#£3 EEBEEEKE REDSEL

BIERE £ f mm R
FH i) Wt HER 4
A8 ki %3 MR
W M Yol  10155.039 88372.1  8.702
A F Yoz  6091.270 55158.7 9.085
g7 Y03 26022.785 146050 .6 5.612
B Y04 7853.403 52356.0 6.667
R/ H O YoS  30294.776 158204 .8 5.225
WO Yoe  12790.323 41957.1 3.280

LEBE-MABTRK(ZRT, =8 UK. 5
0 S SR AE K o A BE 43 51 A 0,147 mg/L,
0.042 mg/L.0.008 mg/L . Fl 0.002 mg/L) 5 3% T IE i
Y., KT PCBs 7 W B i 12 B A B ol
R SR KRR, ) AR, — T
b4 7= & S IR A 4, Lk ATREE IS 284 PRl
ik G B R DAL TR E, X AR
W B L AE K U B R A ik = 3 2 ) (Y TR B
ST, T A SRR E R 2 ~ 4 A0 PCBS!, A
YA R N 3 A, 2 SRS DA K R e BTLER AR
FERHIZE 100 ~ 100 NSRS, Ak I ] AR W PR % B AR
% 10" ~ 10° ORS00 B SRR BOOT 3 -+ LT A%
F[E2EHE 1985 R BESE T % 05 P LT W JE T
Flr 2= 0 A A9 2 B 5 37 110 kan A7) BE R A
SFSFMERE IR N PCBs & Mk 20 A5 FE AL AG ILIN , 97 48
Bl A TR FE AR TT LA A U S TR 8 PCBs 4
IR BS R,

3 ik

(BRI M Bk o DL B 4 ik iy
HENEEa 2L RS Kk 2R
PEELRFIIG R &R 2.3 ng/L, A H it
T 2R VU P £ SR A A LIS AT
it 31,52 perke, A REER , HPLL 03
#,i% 65.31 pg/ke: WA (LIEBART) KA
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ERTLT N ] B UUEM BURAT A= 1 oy 2 SROIKHA HLTS e i 9 4 W5 9

2 R O 5 A 181.77 pgy/kg, LA y03 £
SIRNG , 1K 317.37 pgrkee

(2))7 T B 2 B Y & 43 A ST T
Ak A J5) By e Hbi A ¢, B Tk KM b Z2E
I 5 I 8 T A 0 X B R i Tk X, EL A R
JEE I DA K

(3) ZEPEAEAKE TR B A Y ik = Z ]
FEAE 0 2 0 1) A W MG BRI IRIBORPE L, 1l 21
Rk,

(AW ED FilR &% RCC T B A& VTR . ¥4
FH THEE R R B R W i TR
KR SRR SRR 24 B W] B F SR,
SR L M )

4 SETHK
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Preliminary Study on Polychlorinated Biphenyls Organic Contaminant in Water,
Sediments and Benthic Organisms from Guangzhou Reach of Pearl River
Nie Xiangping Lan Chongyu Luan Tiangang

Nie Xiangping Lan chongyu

Luan Tiangang Mar Zhigin

Abstract This work presents preliminary study results on the concentrations of Polychlorinated Biphenyls ( PCBs) in water, sediments
and benthic organisms collected from seven sites in Guangzhou reach of Pearl River, The results indicated that the average PCHs concentration
were 2.3 ng/Loinowater, 31.52 pg/L in sediment, 181,77 pgs/L in benthic organisms. Remarkable difference existed in the PCBs concentra-
tions from the sediments, among which the highest PCBs concentration appeared in the ¥03 site. Significant concentrating and amplifying plie-

nomenon existed in water, sediments and creature,
Key words  Polychlorinated Biphenyls  water

sediments  benthic organisms  Guangzhou reach of Pearl River
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# E BRLSMEBLAKAD BODs AT WA SEEITARFAL , 10 2 e M v , B0 % R TR B R R R ok B TR R
(B, JCHE M TS R RN 35 S R IR 7y 2 1 S 90 T SR 1o 5 T A s e B e A 2 R R R AT

o] B 5 S W M A BE AR
kR UMETEL KSR FEEEE Kk

1 e B

ERILI™ M1 B FAT R K fiaE | T Ak A
i) S (21 B8 B 2 i bR e
FOALEA PR A TR LT RS AT
FIART AL M 709 MR AR, BT M E B
AR 3T 20 4%, B BRTIT 2 Y R A D138
Z  HEAFTE BB N, KR BRI &
T, 5 LR R R A R A R R T TR A
ARG ST, B w1 K BE IR A ) R Ak Sh fig
AOHT e PR, o 280 B8 7 e pry 5 T A 0 TR L R Bl
i SN 4 T A IR S ()L

b - W ] E K I RR R ST (T ML
FRERFEIT SRR AE A K 5 i B G MR PRI 45
WedeW] - EURL BB T N ] B ) T B TS e 4,
0] 15 25 A BILIAS I SEUBR A9 I A K ke 22 188 6 SR
e T A M o B A LIRS IR AT BT
W] A DL I e 0 8 SRz K F A DL R A Ay
FER(, BURT M BURL B9 5 S — B BRI 58
-SSR, (] Bk b i i LRRIE, 2t
T EFMIE R — 5 1 RS S BUKEAL,
ARAER, AR AR T #E— 2 ST

2 FESH

2.1 SHHEESN

Fe S AR R BT 95 55 3 m BT IR .
2.1.1 SRR tE iR A

(1) R o] 5 e T T

i L = 2000 - 02 - 09

AT 1996E4 H 16 H~5H 8 H 3T
I 0 A B ) S A A ) U T AL T R R S W i
15 2 5 i AR R 35 ek (AR A 2 i T

(2)FEsh AL B0

R NKEE, RTFLE 20C iR b, G,
FE 20°CF FA#RAEMSE B: , M 1 K5 22 Ky 545 56
i P #lE BOD,

(3) LRS54

20°CRTA)SCER S R LA 1.

fe— A ELE KPR VL £ e B ]
RWATHE. B—EAEISPABRME, H
Fo A AL SR K, sE B B AL B B . SEAE
BrEETE 200 R4 20 KEH., B BT
0 B A Ak O T T AR AR B T AR R, s B B R
b BB, 5 AL By BEFE 20°C I K299 100 K72
1, BRI —8RTE 10 KLUG . Aiass ik
B, kLB BLE 6 KA EAEA 52 j, 6 K e {6 AE M
FF G % 4 FERE R i Rk i e (A 1) & 4 et
(] S (P 1), 3106 A FE BT 98 K 1 v 2 8 97 1 T B
{CFF RS , R T b B R e R

T G i |

'-‘E.Q ol = B

\::‘1 w:

Bl P

B 20 2
B rod

I‘L-;‘ﬁ-l Hlu IIII .14- thi-‘
M1 BODEESEHEEME
M 1] L, A T K EE BOD AR fR AL S
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R BRI PN LB R 0K (A IR B g 3 2 D PR 11

— MRS R A — B, AR R Sk WP K FERT 7~ 9 K
BOD (97 fE M T 5 BliE R A AR A M FF (B 13 K
FEFRROR  XFPE R AR, L BT EAERY
— e 8 T 5 R A AL

R RS Wil K BE BOD (9B fbth £k, 7E%S 9 K
b B IR LAJG W S T, RS 13 Rk BIEK,
JG ) 6 K — ELEERFE— RS A KF L5 20 X
Foda, iR BT FRE. FEHERRICHG MR T, B
1A 9 KIGHRAESA N, IR T HER A
et AL SR A, TR T B A AN R B4 T (35 e
EIgE HiE AL ), i T A Ak B2 R i (m] HfE
BFFE A5 IE 2R TR 1L, AR
AlfiEtEA A, BT IR — R EFER YR
AL AR, TR S AT T 2R S5 3 b i o 0 7K 4 b
G, 0 KR AR, — 4l N BOD (Y
B B AT, 5 — S A — R ik A A 2 R0 (R
HALGRAR ) , 7630 o W koo B AR T kAT AR L 92 5R
SRR 20 SRR, 0T Ak i R A £k %
SREERUA R B SRR, IR f AL R
IICAFAE , T A D20 i 380 oy oy 283 98 A A e 8 id
o @it —5 0, XTI Ea (S
B EmANY) , RN, 6 KiiallMAE
ST 3L 79 7 T AR ) BR AT WL RE LA AR TR] (1
6 Kigh TR BTN el 2R 9 R 7, & A
RN ERAVIHERD 4.4 5 (L3R, 4
Wi B, SRS T mg/L, FEA L
S <4.35mg/L, ERAER 31 mg/L). IEW T
o 6T 5 7 Ak b i A S Y R e I ey B L
FERA X,

|
L~ e
== A inddn

BOD/mg. 1.1
B

.

I 18 F. |} ;I__
B fis] £.4d

M2 FEREsARETK BOD i
2.1.2  REEMNFFASCIEHHY
(1)3:5 H i 5 RAEndE
BT THRAERIROFMET K PiIsRSid R

Wity B SRR , Kt 2 B T e 4 A b RE SN
B AT 1998 5E4 H I6 HES H 8 HRE M
By K REREAT 9 50 AL ISR .

(2) FTHRMH S H ik

WHUT AT RS 3k B = A Er e b
MBI K FEETE . TEMIRAET , KRR %ET
25 S I B LR R I AR (e AR R AL
FE LB TR A 0 , K RER i ST B K Y
4, B DO 2% 3 ~ 7 mg/L, DO ER ST E , K
— P B 2 U K EE H BOD; O 45 W KB — W RE#EAT S
A4 i et L 20 SRS R E 3,08 T
b, R R 3 5 Sk K BE M T — 1~ 20°CHY BOD fH
RN, G W E 4,

(3) LR EE M 5t

M 3 FEAT R AR T TS R I
F R BB Sk By R K MRep s e dip it 7 K0 F SRR
fiR G JEER B 0 BODS e HE 18 B0k K, 2 A 2 T
TR 06 G S I 2 4R K s (], n | BODs Y 5
FRER, I h 12 RAL (WE 4),7 KA RBERE
BOD ¥ BE fo O = 2 R S A A RE SN 5 e Be e i
A1 W T AT R A A K i) O 3 K (i | BODs

vy S RESLIL N 8 KA. X HPELL S 1996 4F
4 A{E iR NN S AE R L.
7 :z :E%m&
i Jﬂlﬂ.dl
2 . ﬂﬂﬁﬂm
T8 R
BOD, SRR
- .'.'vU
% : I II ”
= m
E [ [E]
i } I,“ I
SN B s 08 g

M4 FRBLEODEEEWEXRSER

2.2 NSRS S

it BOD RYRRAtSC a8, 5 B R WL A AT i A i
BECRT) A5 g g 7 10 i 0] B (AR SR 05 3k ) L e i
Al 7 ASTR) , 7K Jo R 2 BL A fE ) M 2 (LR 5) . #E
200, AT TRIEERE R EC K, M 0.189d 1, I AR R BY
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ki) Ky MHAG 0.115d7 " d1F s BLA LM
P e ke AR, Ty 00 0 A T 0 5 B M T IR SLAREKC
R A BRI 00 3 B A LTS B P HE
BL KBRS, I R TR AR SRE
ICHER , IR WA A B B PR T , AT i A
R, BEAh, B 5 R R, Kt R R TS e 1 i
AN M ERZ — , £ FKIRAE , K iR e 2,
KI5 R

R RN EE
MEE T/C
M5 BODMBEEMSAKEMTULXR

2.3 KERHEFEH W

PETRESPHETRN 20.95%, K5
SOk B RS, B K 5 RS e 7 LA B 2
AR — A~ B, B2 A IEG 1F <0k 3
[LEXTZEIBRTAEE.

SULE K P 0 A 5 7KL SUFE K P Y 4 T B
A3 k. #7E 1.013 x 10° Pa(1 I~ KA
H) JS"C**WT@WWEE:@:FU: =(1.013x 10° -
pas) % 0.2095, Hotp p,g = 0.03167 x 10°, H7KFE 25T
o 9 7% “UHE , TR po, =0.2056 Pa,

48 5 ) S 00 B Y SR S S K o ) 5 SR TR E

[0y(aq)] = Ku* po, = 1.26 % 10~% x 0.2 056 x 10°
=2.6% 107* mol/L,

RIS o0 O 32, §OH % I O 8.32 mg/LL,
B 25CHf A FES A SN 8.32 mp/L.

B, AR A A EE B EE T 0 o R IR, b
Clausius — clapeyron 52 :
C: _ _AH (!

lg C, T 2.303R\T, ~ rl,,:’

PR IR EE M 0°C L FHE] 35C B SLAEK P Y
T RE DN 14.74 mg/L FRARE] 7.03 mg/L. MA]351H,
I M B K A N AR A — R 7.03 ~ 14.74
mg/ Lo

M 1996 4 4 H (L5 , 7RIS 3L WriE BOD M
TSk 42 mg/L; M 1998 4E 4 A iR 77, 73R
i 3k 1 5% 4 W TRT BODs A 8L A 43 33k 25.26 mg/L

1 34.9 mygy/L, 3570 1k ] 7K i g At e A ALy B T
HERES, TR EIERS (VS 30 /Y R
THEATAY, P b R 00 K e B R S ) 2K SRR S
BE, Hton] WL, WK AR BB M L fh T A0S, (K iR
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U R R ok bR S e T A
Bl ol 3 m) RO S R S ik B BR ik h
T Rl AL, PR K R Th ik .
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Biy it 4 MEBFIE . 1999

(2] ISR ER AR APPSR GERT . 1 4 1 BLK RS9 R4
EHK TS R & B i BRI BTE . I PR i 3h 5k
FRPTSE . LR B R, 1990.129 ~ 133

The Major Reason Influencing Darkening and Smelling of
Partial Water in Guangzhou Reach of Pearl River

Luo Jighai

Abstract  There were low dissolved oxygen and not high BODy in Guangzhou Reach water of Pearl River. This feature was no many
changes in the past 10 years and even happened the darkening and smelling in partial water. The reasons of water pollution were analyzed from
the point of view on oxygen demand and decomposition capability of pollutant, oxygen balance in water and hydrology. The available ways 1o
control this kind of pellution were discussed.

Key words Guangzhou reach  water pollution  reason analysis
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Tri - effect Catalysis Purifier and its Applicatlon Foreground

Xie Shaofa

Abstract Tr - effect purifier can purify CO, HC, and NO, pollutants at the same time when use in administering vehicle emission. The
article introduces the structure, principle and market foreground of the purifier. The Lanthanide Tri — effect purifier is regarded as to heve good

ratio of capability w price and obvious market foreground .

Key words  vehicle emission tni - effect purifer  Lanthanide tri - effect purifier  application
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Recovery and Utilization of Waste Plastics

Chen Xubin

Huang Xiangfeng

Li Chunju  Xiong Lan

Abstract The treatment and reuse trends of waste plastics in and out China is deseribed in the particle. Land filling, which is the lowest
investment way, is washed out gradually because plasties can not be decomposed biologically. For the setting on fire a lot of energy can be re-
covered and used for heat supply or generation, but the problems from emission pollution and cormosion of equipment and pipe are still waiting
for solution. Now some regeneration process can be used to change the waste to moneybag. Due to the low secondary pollution, the production
of chemicals, fuels, coating pigments and construction matenials from waste plastics has been reganded day by day. The recovery and pretreat-
ment of waste plastics is the key point of changing waste plastics 1o resources,

Key words waste plastics  regeneration and utilization  recovery and utilization
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Assessment for Sound Environment of the Out — door Vocal Concert
in Tianhe Stadium, Guangzhou

Lu Qingpn  Chen Can

Liang Yongxi

Abstract  Based on the long term monitor and investigation of sound environment during out — door vocal concents in Tianhe Stadium,
Guangzhou, this paper analyzed the environmental influence of sound ambient and supplied some scientific gist for better environmental man-

agement on the vocal concerts.

Key words  out - door vocal concerts  noise  Tianhe Stadium of Guangzhou
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The Environmental Impact Assessment of Electro — magnetic Wave from GSM
Mobil — phone Bases in Guangzhou

Chen Yang Nian Ji  He Zhihui Zhang Songchuan  Chen Chengzhang

Abstract This article discussed theoretically the environmental influence of clectro - magnetic wave from GSM mobil phone bases com-
pared with the state standard Sanitation Standard of Environmental Electro — magnetic waves (GB9175 - 88), indicated that the strength of
electro - magnetic radiation from these bases is much lower than the state standand in gencral.

Key words mobil phone bases environmental influence

electm - magnetic radiation

power density
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Ponderation on Several Respects of City Environment Planning

Ge Yi You Jiangfeng

He Zhan

Yu Katheng

Abstract In practicing Guangzhou Ceneral Planning of Environmental Protection, Management of Cuangdong City ' s Ermironmensal
Planning , Zhongshan Envirenmental Protection Engineering Planning —  Green Mountain and land field, Blue River and sky , Flower and Bird
City , this aticle discussed the position identification of city environment planning (CEP). For renewing the conception and technical methods
of CEP, dealing with the relationship between CEP and other planning, establishing and completing the decision - making mechanism of envi-
ronment and development, intensifying the policy and law viscounts, the article also discussed the development and completion of CEP guided

by sustainable development strategy .

Key words  city enwironment planning  environment and development

sustainable development
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Investigation of Pollution from the Poultry and Livestock Farms in Foshan

Liao Lihwa  Guo Wencheng  Yang Yongtai

Zhong Minhua  Liang Yueyu

Abstract Based on the investigation of pollution from the poultry and livestock farm in Foshan, the paper pointed out the environmental
pollution problems existing in these fanns, less monitoring by the managing department, and the poor utilization of dung and urine. The paper
also discussed the way of industrial guiding, space distnbution adjusting, management and technical messurements enhancing to control the

pellution of the poultry and livestock farms.
Key words  pouliry and livestock famms

investigation  pollution control
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7K A RSB RO TRUBLTH R

(il sk ol el X PR MR, absk  515041)

i E RGN F S ACRE D BB I, B BT A ) A o B D R A0 SR, RS L S BRI
HE AT T Lo, S5 LR W), A v e i ) (O B e L T

XA ERNE BN

A % 1% 00 5 300 R 61 2 A0 I
BN, T ACRE b 6 A B £ 3 SR SR e
T o e SR R AR AL O IERS R RIS FHLAISE
(LR LR T A0 5 R AT AL AT P RSB R e
TCSERF Ao IR A DU LA Al o3 ey L (0 PR
LR A A NUTRGECR R B K A i
VT BRI AR R LA RS G AR T T
HE .

1 {LF8
KO §0 . BT et L SB DU 9E Z 4 EE L 720
BAr i,

2 ikF

PL— i £ B 80 3h—— A B AR A Ky P20, + 3H,0
#2115 B0 RE S B (P e 1 O 50.0 pe/mll (94 G
i, fdE TR 2.00 pg/ml.

SN ER P I PRI 13 Sr AT A TIRREE N 0.35 ¢
A R SUHP 4 90 3% 0% 1T 100mL K B 75 AT
FET e HIAL S Wt 20 5 300 mL( 1 + 1) BRAR I
W BREMATR OSSR R. REBWOER
Frrad i, TrkENEFE 2 .

5% (m/V ) i BRL VG S0 0% 90 P AF 5 ol B T
A EFE S 100 mL,

109 (v V ) AT VR i 86 35 90« 35 0% 10 ¢ UK I 4%
Fakd , S 100 mL, W6 AEECH .

3 BiE

HEFTAT ACRE S MR, S T LA 1 S04
41K e He ik BGE B8R 21 KAF 25 mL

SR LTI 2000 - 12 - 20

F 50 mL FLEEZ B b, il HimEEp 4 mL, DN EESS AT
12— B b A 3 28 518, 1L 0 I B ek 32 368 9 o
o ¥ LSRR A e bRk, BT W 2R RN
WERR DL Dy Fa AR, FEE N ik 1 kg/em® B,
5 H AP AR T ) 30 min S, 5 AR F
e hFEH M E R G BURRGS .

FE R AR, B 25 mL 75 AR AY it
e, FRME AT, o4 mL I BREE , IT 8
B, T M, ARG B ERE SO
mL.

DL Bk RS B, AL 1.00 ml 10%
SR AR, IR 215,30 s J&, n 2 mL $HBE L, 7
AHIES) . N 10 min J5 L LAZERIRKEES H . T 700 nm
I A 8 A O O
4 HRNITIE
4.1 HFREEXEBRENRE

TF 5 4~ iF el b 4 SN A 4.00 ml K, P,0; $1E
15 I, LAZE SRR G 7 45 25 mL, B 4 mL 5% it B
PPN, FE AL b (I AR D 3R 500W) A 5 T AR
0.5min,1.0min,1.5min.2.0 min.2.5 min, HUHEE
Z5%E 50 ml, H0 75 £ 31 AR ot 1) 5 00 N 1 ) 3 R A Bl
ls

R R B T R AT ) RS, K PO,
b T A A S L 24 9 0 0 1) = 2 min, AT A 0 RS
s
4.2 BEGFEEBEIAEESEMLE

He7 4~ 2 7 3 S0 mb HE (0%, 4090
KPo0; b5 HE 48 JH 8 0.00.0.50, 1.00., 3.00. 5.00,
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10,00, 15.00 ml. 7k £ 50 mlL, £ i Botr ok iz f il i
HeitbA o Mol IR 2 0 A g ) A Bl 2 min B
mwmmwﬁmmmﬁpmwt 2 1l o FE S AR
£ F ke Rt £ (8 2) .

N8
(1.6

0.041

AL A)

Lo

i 1 L i L -
0.5 1.0 1.5 2.0 235
A ] 2 /min

B KRO BEARRESRAEXRE

% WM
(. 3001 o ik
-
& 0.200f
2
B 000
0 4 B 12 6 W 24 28§ 32

Bty
M2 HEASBRESMAEXRE

P8 e o LR o, RO A i £ L g ot ol 2
KA b (5] EE LA th Ry dh 2 7 . B AR 2Ry

y=0.009x + 0.0 011 (45 HEdi i i) (r =
0.9 998)

y=0.0098x + 0.0 020(fi L) (r=

4.3 ZEHELME

PRI 1 =k i R BT R KA 6]
P4 PIRR Jr 4 T e, S BTSN R0 T4 1o

0.9996)

% Y R I T i 35
%1 Rk NBOMESR mg/L.
= 2T b

= R g R U e
AR s i po W
PR 0.0 1.820 0.270 0.071

w e 0.030 1.632 0.231 0.070

Ao U Y 5 o S Tl R D L P Y
7K e PRI 25 G S A fr 3 . ] DAL SRR A R
FE B o 0B 0 AR BE L IS0

IR IR 2 B K L B e B K B A KK BE TR EF
o WARP LR, AT ES A I 2,

%2 SNk AR B E L R mg/1,

l e BEGEE A EPEMEEAR phAeEEK
Ah AREEY R ke
i 1.68 1.75 0.94
R ik 1.42 1.95 0.71

TEIX SUE AR, B LA FROR MR T 2P 1, E
14500 EBR N ER 40 5 B BEE FAT BLES 4 A BY
AP E TR AR R rbhx ek s
WL R b sl A7 0 R EUR S IR0 ERRV], HRL
BT e T RE ST i T o

A LA B AT LA HH A58 - 1A U8 B 49 B
i FFL PR HUHE Ffe fF F , S0RE 3 v 355 3t in 28 9
T I ek B A L1k B ol JRLIE AEE A, DR % ek fE R
E T ) P A B AR

5 BFXM

(1] BN . ARBEACRS T O =R . PR
Wiy R

[2] XIECEE, AohURS , ity -, 3% .
i, 1994, 10(3): 13

8 T 2t R i

Microwave Digestion of Total Phosphorus in Water Sample

Yang Yizuan

Abstract

Microwave digestion system was applied to digest the total phosphonss in water samples, The digestion time which effects the

water sumple dipestion has been studied. The proposed methed is also compared with the standard total phosphorus determination, The resulis

shaow that the |mr;nm] mecthond 15 simple, fast, accure aned reliable.

Key words  total phosphons determination

microwave digestion
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EER CuPb.Zn.Cd
ERYIEALIHKPHIR . RRNSER

Foh I B
(7 SRS L BIERT, 1M 510620)

PRt F H
(Pl TR TR IE BT, )M 510275)

W E W T KA T AT Cu P Zn Cd % 4 BRI & W TR A0 Mot BB A A ANIN IR . AL ik
4 R AR E RN Zn> Pb> Cu> Cd, 55K P& T0R & BB — 50 M4 PR A R0 25 708 & BtA o) a2
5oL ) ST oA St AR R ORI R 4 BOTR A WD 8 MEUCOY EIER > Bl > AP
WP CuPb.Zn.Cd 4 BT 4 M A9 BLAT BBV 4 5129 141.796.455.967.1 220.224 1 9.493 mg/m’ ; 4F M 4 fit 4 51 9 18,98,
16.43.89. 19 1 0.39 mg/nr’ ; LR A 43 5124 14.64.,7.26,59.29 F1 0. 16 mg/nd ; SEFF B 7 5 4 4.33.,9.17,29.20 F10.23 mg/n’;

S48 4 10.63,21 1 58 4F,
X8 aiE EER Tk BE WEF

FE P b e T <5 8 FE A 4 4 0 2 A R P Py
W B LS IR T el - B
P T 4 R 35 e A AT I AR B, R A
CERAAE AR 15 000 ()4 A A A LA BE %) . ol
TLLRIPRAL F 3 MK 28 11X, 15 e F g e 4
W ] A7 R AR S b, 2T LA i R S i )
YPALAE IS ARTIFFE UL i 44 00 - TR 408
MAR K A LA Cu Pb.Zn Cd X 4 RS )R
JCE M R R, RV E S e A
WL R TER, ik m o S R A LR
PR PR EAKEE
1 #RS5HE
1.1 st AR

I LR AR DR T N T XY, TR g
WA FER SR E, PSR 22.55C,F 18
BE7K 1926.80 mm. 12 H G HS0  PE0I 2R B b B, )
W IR AHLIN A B, WF L SRR X P AT
BEBRARF (22932°N, 114°05°E) , RS 76 26 80 R B h +
il £ ¥ + B % W ( Kandeliacandel + Aegiceras-
corniculatum + Avieenniamarina ) o
1.2 HRSRHE

5 5 N 5 7K 9 20 0 A S A DR M R 3

g H T 1999 - 12 - 22

10 mx 10 m BEHE, F 1996 45 10 H % 1997 49 A , it
TR —ER R M. A LRSI RFE,
SEAERYETE Y 1996 4E 10 H #1997 4E 9 A £ —,

1.3 #Eh. . THERNSTHR

HHERE GRS S HARACT 100 H B e
. HEESCRIS AR AR E T
60°C FHET, e 0Bk S 6t 100 HE 0. 10 4
HHE S 28 HNO, — HCLO, 1465, 1 1CP 638 (0 0 5
4 FpSCE (Cu Pb. Zn CA) & Bt

HHAEDR(TE) R R M RS R
AT T k)2 T A (0 ~ 30
em) , 5 - JCF & 0 A ED Oy GO 5 ok M £
Mo, RIENETHANEFEEDR (T
) SR H R TR & A e B, n kg
A LB BB . A A R HRE RS
S (FE) SREY PooR & ReEBORE.

2 HBR5TR

2.1 aObidHi 0 Cu Pb.Zn . Cd TRAERE
HYNEERY

AR HHIEER M| Cu.Pb.Zn . CdTTEMNE
ﬁ\%ﬁm%& I'ﬂ
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T3/ Cu.Pb.Zn Cd fEBYI R HLLRA P a9  REVS 52 37

Tl KT INRIPTRSE(TE) LR
21 it/ (pee) filifit 7 (g/m®)
o' G B o G G P I G
0.77 42.04 70,60 139.12 2.00 9.71 16.31 32.14 0.46

% | AT, PR )2 1 4 R oo R G
#MN Zn> Ph> Cu> Cd; WAk ) Zn Pb.Cu,
Cd 5 AR U 4.731 mg/1,2.49 mg/L, 1.16 mg/L,
0.025 mg/L; 0] W3 4 i 0T & o 00 % 0 1% X 368 +- 1
Sk et & ROGTFAH— 2

i EMOT R AR AR D AT LUR R R
HokAOR MR = (WA R T E S ) /GX
TCRTE L E ) o AR 4 T A RS gk
R S TR TR A 6, 5 L s
Rt B IEsSsa . 203 MamHy
e ¢

F#2 IWOBMMI CuPb.Zn Cd FIIEIE R Y
Hith 4 Cu Pb Zn Cd

M 0106 0.091 0.136 0.160
BEE 0144 4 0.083 s

HHE #0092 0119 0.159 0.090
A. comiculatum %0239 0190 0301 0.210
#0221 0.371 0.562 0.360

5 P9 0.160 0.193 0.248 0.205
0,148 0.037 0.139  0.040

#0136 0043 0.0  /

Bk B 0.143 0.320 0.350 0.140
K. candel % 0,176 0.108 0.211 0.065
B 0161 0344 0.532 0.2600
FHIM 0.151 0.170 0.225 0.126

M 0.155 0.042 0.140 0.080

2 #0005 0.104 0.135 0.106
P 2% 0,153 0.129 0.199 0.0%
o 0.183 0.184 0.465 0.280

FEM 0.146 0,102 0.234 0.127
RV F ¥ 3
f 2 AR, WA R BGEA YR HIEN
WA AFEITNAR . HE R A &R0 R R
LABCOE- M, ] A HAR 2R 0 T 4 e B S ik oh — A
KRR, Kl JE 4 B A AR O HBR A K, B A
Mo WTEM BRI RBAF LI FRIKR:
Zn>Ph>Cd> Co, BIM M BERTFHEL THRR:
Zn>Ph> Cu> Cd; HYTHEMRAE A TN IR ZECH Zn >
Cd> Ph> Cu,

2.2 3IFMOHEYEATEIBAE CuZn Cd Ph H
=i

PTG K 0 R R R R T
EMTETRTSERINE 3. hFEITH, &T
R - AR S RFEN S LR, mF
FhoT BRI AR RS RIFAR. AR
Dt Cd &, B > BE > 25 > nf kERHRIG
FHEEI ML > 25 5 1 > i Cu TEBKAN 1B R 4 14
FB O RN EON ZE > 1 > R (a%3E) > if >
F , T7E R0 AR > 25 > o > H; Zn fEFK A
ER P AL E N AR > 25 > B > nb > R4
(27E) ; TE E PR P AR > 25 > i > B3 Bl ik
B A Zn SRHIZEARK AT AES Zn EHTHIH
T ICHE BEME A K, Pb 7E 3 R b 45 TR AL

SMEAP>E>B>H,
%3 CuPbZn CdTEI T
THEMT RS R 1B/ &

Hithsp H 4 Cu Ph Zn Cd

Ly 4.50 6.40 1898 0.32
[if: 5 6.12 ! 11.56 /
Wit i .88 8.40 22,18 0.18
E 10,14 13.40 41.9%4  0.42
936 2.2 7818 072
nt 6.30 2.60 19.36  0.08
ik 6.76 3.00 1304 /
i i 566 2.60 2084 0.28
E3 7.48 7.63 293 0.13
# 6.82  24.20 74.08 0.52
o 6.52 3.00 19.44 0.16
T B 4,00 3.8 18.84  0.12
=% 662 9.9 2771 0.18
L 7.70 1300 6464 0.56

RAEH A R RR A T & B, 7T AR
T th A [R) H 4 T WA 12 4 30 o, 73 304 L BESh Ay
B ERAMEAN B EESF R Cus> Cd> Zn> Ph;
H4ER R Cu> Zn> Cd> Ph; I HEN Cus Zn> Cd
> Pb. XU T Pb B EhtEdR /D, i A 1K Pb 5
L HEE G HELA S RS Bl A ¥y, MBI L
PP R Cd, B T2 0PRE bR rh
Py Co g M S EMME ST CE, Zn B
LT ICE , FERE K, B Cu Zn SERE B8R
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2.3 FA+ R + ARWBEED Cu Pb.Zn.Cd
TENEFRARSSH

HiE P oo R I RS RBER ST E
LR NC IR ST A ORES A R g
B # B e & R STARERU AR
FAE 7 RS A A 4 A B A B R m G

% 4 (AR AT 0, % BEE Cu.Pb.Zn. Cd
(OF7F R BUAE 4T 51 20 141.796 mg/m’ . 455.697 mg/

m® .1 220.224 mg/m’ Fil 9.493 mg/m’ , HR I B FLE 4
B o &6k M B9 73.219 ., 73.419 ., 88.37%
82.71%, 2 R LR 4 5 o5 B 6 B A 20.23%,
24.36% .8.98% F1 14.84% ., Cu.Pb,.7Zn.Cd X4 H
& R ICELF T8RN AR S ddc st i de H ity
T, AR 2R B OR T (] BT R A b, BT B
HE5 YU AL —E BB AR RS RIR i Rl R B
[ Cu.Pb,Zn,Cd St A, Bk Ah BRI E, 8
W2 HATER i

*4a Boh + iAER + SRINEE Cu P CAMAERRBRS 5% mg/nr’
it e 4y Cu Pb Zn cd
' - 4.973(4.26) 2.052(0.50) 15.282(1.48) 0.063(0.80)
B 1.182(1.01) 4.721(1.15) 4.353(0.42) 0.858(0.74)
Bk 2 26.574(22.79) 106. 10925 .85) 97.846(9.51) 1.315(16.81)
i 83.875(71.93) 297.622(72.50) 011.067(88.58) 6.395(81.75)
CfsE 116.604(100) 410.504( 100) 1 028.548( 100) 7.823(100)

- s 0.332(5.57) 0.472(3.11) 1.399(3.39) 0.024(6.40)
Eod 0.853(14.31) 1.846(12.16) 4.876(11.81) 0.040(10.67)
HEH % 1.844(30.9%4) 4.658(30.69) 10.542(25.53) 0.086(22.93)
i 2.930049.17) 8.201(54.04) 24.470(59.27) 0.225(60.00)
Jokiis 5.959(100) 15.177(100) ~ 41.287(100) 0.375(100)
nf 1.657(8.62) 0.762(2.54) 4.941(3.28) 0.041(3.17)
B 0.303(1.58) 0.288(0.96) 1.426(0.95) 0.009(0.69)
195 B 2 0.265(1.38) 0.252(0.84) 1.247(0.83) 0.008(0.62)
® 17.008(88.43) 28.714(95.66) 142.775(94.94) 1.237(95.52)
gt 19,233 100) 30.016( 100) 150.389( 100) 1.295(100)

MY S EH Tk,
2.4 BE¥%dh Cu.Ph.7Zn.Cd TEH S HER

2.4.1 BEEYP Cu.Pb.Zn.Cd TCEMETT R AL

BRI AR RERYEAITE
f S B, DA 5% 4 A 2 7 1 A R 5 T B
FROEHA, SRR 5. EBES Cu.Pb.Zn Cd 17
B 450 4.33.9.17,29.90 #1 0.23 mg/(m’+a) . iX
4 Pl 2 A G F AE A WL R S F  AF B B BN B
1 > B > HTER

x5 A+ WIER + BERINEE
CuPbZn . Cd TREGRE pg/(m’-a)
Hith# Cu Pb Zn cd
Bk M 97516 17T18.05 7292.60 54.38
WM 687.48 1558.83 4623.84 43.29
FHiT 2667.05 4233.48 17979.04 130.28
Bt 432060 9167.20 2989548 227.95

2.4.2 M Cu.Pb.Zn.Cd TCEMERIL A

A U A A 0 L R 0 U ) 0 (AR S AR
KRS FITEM , 85 R S RE) o HUE & T R
P44 oS ROMPBEFE IR TS B P Cu P,
Zn.Cd JCE M EHE /4l 14.65.7.26.59.30,
0.16 mg/(m’-a), W3 6,

®6 %t Cu,Pb,

Zn,Cd TTHERIT mg/ (m’+a)
Hifh#b Cu P Zn d
B i 7.002 2.279 23,369 0.038
HATE 2.945 1.892 11.314 0.067
EREg. | 4.701 3.092 24.612 0.058
=R 14,648 7.263 50 205 0.163

2.4.3  BEGER 4 FPICEAE RO B EE 0
TEMR T 2 AW i 11 S 70 2 (977 BT it 5 R dit
ZHO, g2 5. 6 01, %L WARBES X Cu, Ph,
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H g8 Cu.Pb.Zn.Cd BRI H LR P TR R BLSTEIR

39

Zn Cd AEWE I FEAR U 9 18.98.,16.43,89.20.,0.39 mg/
mtea, JLP MR RS AN 22.81%.55.79% .
33.52% .58.28% ; HiL M4 B 5 77.19% .44.21% .
66.48% 41.72% , B Cu.Zn Hi& X F1FH8,Pb.Cd 7F
K TFIHE,

FOUEAEREI R b SR S Y i
TRH M AR A R T R e A R
#F% Cu.Pb.Zn,Cd Jo % FI¥ 0 41 5k 10 £F .63 4F,
21 4EF1 58 4E, SIS Pb > Cd > Zn > Cu, Cu,
In]%mth Cd.PhEIGE,

27 BN+ WAER - ERNERED Cu P,

Zn.Cd B R 7 A R EFIR R
JLH CIEVES S ) E S G I
Cu 0.0019 0.1338 0.7716
Ph 0.0010 0.0360 0.4 420
Zn 0.0028 0.0731 0.6 648
Cd 0.0 008 0.0411 0.4 185

2.4.4 BEY%P Cu.Pb.Zn.Cd MW 80 B H F40
I R

LEREFE ST MG IR P, T LU T3 A 7% B
P SRR A LA B 3 - e e 2 i e 2 1) 6
¥ FORAG T (¥ W W R Y (SRR ik /% - i AR ) |
JH R B SCR /BLAE SR ) AT 5 R AR IR it/
SRR IR ) U1O) | BT 480 7 TV B A 8 AR O TE 2

Ft SEAVEGE b ) S G R A5 AR . TS Cu,Pb.Zn,
Cd TTE MBI RE AHRBEBHRENET. h
2% 7 O] HL IR R B AR He i AR Cu > Zn
>Pb > Cd, MF| FH A BT H Cu>Zn>Cd> Pb, 57T
R B B AR — 3
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Transportation , Accumulation and Circulation of Heavy
Metals in Mangrove in Futian, shenzhen

Zhang Jinhong Wang Hui  Chen Guizhu  Li Mei

Abstract  Absorption, accumulation , distribution and cireulation of heavy metals Cu, Pb, Zn, Cd in Mangrove in Futian, Shenzhen Were
studied. The results show that amount of the four elements stored in the surface soil are Zn> Pb > Cu> Cd, which have the same onder as the
contents in the wetland water. The content in dilferent plant pants was quite different . Contents in root and stem were bigger than those in branch
and leal. Different plant species had different accumulation ratios,, the order of accumulation ability was A comicrdation > K candel > A marine .
The existing accumulation in the community was as follows : Annual uptake of Cu, Ph, Zn, Cd was 18.98,16.43,89.20 and 0.39 mg/n’ re-
snectively . annual retention of Cu, Pb, Zn, Cd was 4.33,9.17,29.90 and 0.23 mg/m’ respectively The tumover periods of Cu, Ph, Zn and Cd

was 10,63, 21 and 58 years respectively.

Key words mangrove  heavy metal  absorption  accumulation  circulation
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BA 2% R il A 7= AR SCRR S (S | GE Y ol 5 SR o A 7 4, R (B AR R W 60 46, T L T LA IDLT L A S

fif o
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B e e ERAR, A S 3 T 2 A TS B IR L, RS
TR B b3 B o U 130 R A R O O
R

i 35t T 0 e SR e o A e e R e
AT AT B TR AR R, LA B A 2SI B
PR o R 7= i, 05 A 7 R R 0 0 7 i DA TR
o A A0 B AR, 3T
SRR A AR AR R AR, B
JTA B ISR, 4 7 et 5 R 0 W 0 B ) Y
W mAEE . R U, WY A R N T Y
T bA 6k, A o s A A el R, A N T A
Wi o

1993 4F, fE M FHF R RS T, BN 13 M7
Ak B 27 Ak AT TR RN W AR
YETETR [ F 97 b Bk TT 00 4B 45 W1 T 1998 4F
TR T WS TR, IS T RIFMEF NS
B50E 8 2 o

1 REEFETEIRE

HROE T o A P TR, BR TR 4 Y RS
AR O T LU T4E.

HRARHA ML T har i, LR
SRATE EES) AR ARMBMEETERE,
T R 15 A A v 30 (o) R 5 TR A SOEA T
. BlJGRAL T IR BER r TER
FRA I T A o A /NL, O TR T A R AL
W WL BRZMT T, TG T

B 1 I < 2000 - 07 - 06

WA TR, W A TR R R T
W TR TSR K Se R B4R, I95E
AR A RIS NG, HIF T 24 mli ik
AP Eh B RS, 30 o 4 60 3 0 A 1R 28 0 A R Y
A PP AE S HERENT RS A 7 TAERY TR

DS BEL, ¥ W A R, T T
PR DER BRGNS 80T
Ak A REARTTOL . F 0 A B A B EK
B TEFAY, 47 TR a6, R S EAEA
(1Al B, #2220, SMH D ER, I B b T
5 4 e I A vp A B S U ¥ E K R R, T L 3k
FHEHES , TR T PSS 0T 1 3 o0 ek
3 3k LT FE R AT [l i, T B HER 20 5 K 0, TS
K COD He FEREM , T IR 42 i T BN 7 403 3k
e,

BT B R
TAESW bt itie, W TR Wk 2 A
MU AEE TR EETERSEIFTE
TtE o o P 2 e 1 P T D RS 0 i ¥ 0K A TR BT
fE S W RA R LA E R SE ,
ALFOILEE T 0SS A e R, (b KA T R R ¥
RIS TR AR S IR MR 2% .

2 EHISW

2.1 RHUHFE

i iof He e A B , TR LML 4 2 /) B9 K e[l
AbF—RUKF, W3 1o il e T ARS8, 3R
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Practice and Experience of
Clean Production in Pearl River Brewery Group Co.

Yu Jiangxin

Abstract  The environmental pollution is getting more serious along with the industry development. The pure end administration of pollu-
tion can not meet the requirement of sustainable development. By practicing the clean production, enterprise will not only reduce the load of
end admimstration, but also receive very good economical benefit. The practice and expenience of clean production in Pearl River Brewery

Group Co. is deseribed,

Key words  enterprise clean production

practice benefit
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A View on the Establishment and Completion of Environmental Education
Administration in Guangzhou
Tang Guixiang
Abstract Based on the foundation of the management of environmental education, keeping its advantage, pushing environmental cduca-

tion in GLmngzhnu to 20st century , this work puinl:mi ol the im|:m1m|{:1: of ﬂdahhm Environmental Education Administration. The situation
of three level environmental education administration is analyzed. Countermeasures for completing the environmental education administration

are pointed out with principle of systematic theory.
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Abstract  The current environmenial knowledge level of school boys and girls in Guangzhou has been investigated . The mole of district =
family, school and social medium in envirormental education of school boys and girls was discussed. A few measures were suggested to improve

environmental education of boys-and-girls at school .
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