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AU A AR —FhEREE A 0 A0 AEFREE 2 AT A, (A R RS A A7 AN BT 32 PR A A B SO

R TR A ARWIEENE AR SR AN A W S DT T I S TR B T XU A WFFE I AR A A A IR ERIIE T 1]

REIR WA EYEE EYEE YRR

Xy A(BPA) X 44 4-—F25E — RIELE(CisHi60,)
BN SE—FIIREE N I T4 . BPA 1] A2 25
v I AS RHR B A B Y OBk BLEEEAN
RN, TP 73006 R G0 1) 1E 5 DIRE , X A AR
FEAEAN RIS . Zafra S50 X} 8 3 2 (B A i Ak
P J5 1 h BMEV P BPA #EFT TINE , RIA
HFHI P EY BPA AT LA B F1 S FIE  , BPA i
3K 15.3~30.9 wg/L. Mao 252 8 T3 [ 4% 10 44
PR A B B B PRI BPA SF- 349k 43 5
3% 1.22 1 1.29 mg/L, Chang %P #3857 BPA ¥4
RS FR U A K Hvk B2 I 7E 0.7~78.5 pg/L Z 1] .
Maragou S RG] HH VR 25 2R W54 iy P BPA e 91 [
TEMRT R PR 1.7 ng/g 3] 15.2 ng/g Z[H]

BPA A DL3E o SR b7 3 ik v ik A 1338 iR m]
PLIE ) M ARG A T 15 KR Tl g K AR, 76
KEABRGEPEREA, KA SHED KPR
BPA T E 4, FHE L B EER BPA (45 R 45 0L
AR BN TR A= ) e N 2R A58 R 58 e jie
RY ARG A B A, H A AR 4 [
25 N HRIKT B A SRZK B N 43 W T 40 o itk A 7
T4, BPA DA A SR/ s SO F oKtk
W T A9 BPACO.1 /L LATR )P, BRI S A6 inr#s:
EAY BPA W TEREIZE 0.009~0.78 /L Z 8], FHHE
TF &1L 40 15 T FIARE A 1 S 7 38k T R K BPA 5
4 0.02~0.50 pg/L". Rigol Z5(2002 )™ %18 PYHE F 4CH
PEFRAEFRAK P BPA freimy i BEIAH 110 pg/Lo FIER
L2 B O AIESE T P LI N IS IR T, L 4

YR H: 2012-02-02, BikkEiks] HiH: 2012-03-20

RIZIKIK T2 JRIBK FGTRR Y BPA (R 53
Aii o BPA 7E iR B rh ik 435014 13.0~50.4 ng/L,
3.2~8.5 ng/L,85~280 ng/L Fll 1.3~11.2 ng/g. & [E K
TR 2K BPA S WA F 8.30 pg/LM, FREE
HE R EE Y BPA TR T A B %
PEW M, Yamamoto S5 12 HiGE T H A by R
BB BPA Wk FEYEEITE 1.3~17 200 pg/L Z [H], H?
[ R 269 pg/Lo R MR H L 35 SH I 37 1
BB i8R BPA ¥R R 17~2 923 wg/LIPl, H AT
U, BPA TERRSE 02 4341, %F N2 K A HE W fd B
FETEVSTE IR -

1 BPA &#E MR

1.1 BuEh

BPA 5ME R Z R B A — g B 7, T8 ik
PN SR 2 A S B fr i, ASCEL IR D0 S TR
DA s S5 355 2 A S 10 i R S B TR
#. BPA REIST N ZEFLIMIE AN ML MCF-7 19 &2 52
IRk Il MCF-7 20 i 14 % , BPA 18R] #1 Py
TR % BRI 3 A G 1 iR Je PC=3 4 i, L
JI 955 20 M BR T47D 20 M9 0 PEO, DI &9 41 A i i 1
ﬁ; FHUHO]Q
1.2 ®ESH

P R G B N 4 I T3V F B v A
O7 , BPA AE I —Fh s N b 98, X EEA
—E MR . AR PE T KR A2 9T R,
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BPA BEHH {5 A 1 0 £ opk 20 % 20 B 16 7, o ) £ L
1 VRTE R S s FEER,
1.3 4mEsH

BPA X sl FUE M sh Py 35 HAG A Bl s
FEMTR AR BPA 55K (2.4 pe/ke )T, R
NP B R A AR R R, 15 4R
A, BPA 3l fi4fbE SD KBTS 1B S, S
JUUEERE S, B b B v BB o, St 33 1 e
[ HRHT, HAT B R RN R 2B fE AR Y UE
ST BPA HAAMEMERFEAE S S HER R AR,
BPA XFHEM S BB R G —E BRI, 24K
b BPA VREETAE) 1 pe/L I, BT X6 24 Nucella
lapillus HEPEN AR AT RS0 AN REZMAP, 28 )
AR K (2 we/kg ) BPA Y53 5l T i B 1 1 LR
BB K 30%27, BPA RERS S| EMEMESh )22 AL Y
RPN S A RS AR AR AT 8, A AR A 1)
T A T IR R ) S A 0 A 1 A L 0 1T i 4
R B, IS T SRR X A A5 41 L iy
YER SRS 10 & R R ™), BPA I8 AT I AREPE )
P2 Leyding 20 A (45 BURA 53004 S2 6 ) 248 FfL ) fr)
TIRE , SNG40 M8 LN BB TR B o vk B S, e 2%
S Ay 1
14 EBESHBRSH

W9 R, BPA X AEYA HA & E SRR
24456 55 25 FR ) BPA MR IR E] 200 pe/g B HEFAL H
RMMAE S R AN E TR, R H AR
T R K FE R R A ARG H T N A0 I T BPA,
BPA 8 X K FRUVR AR H 9 v i & e 23 Ab A7 1 2L A
P e,

2 W AEMEERR

BPA H AT — & M BiOK AR A W) s 4R 1Y ¥ ™,
Lindholst 552431 il T 401 6t fa 5% F 100 pg/L
BPA I}, BPA FERLEG £ TFAIA Y BCF 2 10.8 71 2.2,
Heinonen 552755 & 3 BPA TEAIGIE T AT ABHR K iy
Pisidium amnicum &%) & %, H BCF & 110~114,
Honkanen 3527509 FEAF5E BPA 7EA [ UL X e
11 (Salmo salar M. Sebago ) 5P HIBEMES) J124H, KRR
BPA ¥4 2 BRI (25~66) . Ishihara F1 Nakaji—
ma T 2003 =PI AE T WA Nannochloropsis sp.
XHEEFRIET Y BPA A 46% M & %, TR

Artemia sp.Fll Brachionus sp. % BPA HA5 5 Fl 6%I7)
AR X ARSI S Nannochloropsis sp.
Sy SR A B FRTERINT BPA HyBEFR LT, 40% LA
E BPA BRI Sh I E S, 29 10%19 BPA B84l
M4, FW BPA R LU i B TE P P sh W) o s
£ [N, BPA J8 i B AR E A K A ) O ik
— 2 AR W 5 55 2R S R Gl R R ) Y A
FEAERBN.

3 WE A EYREFAR

3.1 HEXIWER A B4 W PR

WS iF Z e K A% BPA MUAA 3 A
HHEOS ] KB R K AL B TTE 4 Kang 2840 J B
T 3 85 B KR 420 B T AR BPA L (H HA A
B A (Pseudomonas sp.Fl Pseudomonas putida strain)
Xt BPA BATR S I EMIREARRE 1 (K2 90% ). 141,
7 8 B K 19 Streptomyces sp. Strain 7E 10 d P X
BPA A= IR AR AT 909, Kang 55771 {7k
— LW 2 B A0 1AL EEORTIR B RTR2 0 BPA H A=)
WA AE IR — BT, A 4B 2, BPA 1 2E W A
FRIR, B EE (4 °C~30 C)RYTHET, BPA 1R ik
RMAHEE . R, Klecka 524 F W N HIE BPA 19
YRR SR ECC I . 5 5h  BPA AR W R AR
FTEA AR R R A SR Z (B AT ] A 22 57
Kang &85 F 0 HGE A ASMF T BPA R g pRid A
VIR, MAEPRAE AT T BPA ARMEDL /% . Ronen
SEop O JRARGE , B SR 3 ST, BPA 78 K41
e P ERASREBERR AR . IX LB SR I DA AN B X BPA
ANEA L YIREARRE ST . ANEXT BPA RS P IR
WeAliE L . Tobos 55 WE 75 BPA (758 73
— Rt 22 SBAPE R ——MV1. MV 1 8] LUF ] BPA 42
I ME— AR TR RE TR MV 1 [ % BPA A3 Wi 41 Cilhigk
s FEACHRTR, BPA BB F 202 420
LR 4R TR M W EACHRE , BPA Y
= F 8 2,2-2(4- B R EE ) - 1- N EE Al
2,3-2(4- BRI )1, 2- TN .

32 EEXIWE A K EYFERE

Chai 8527 F Y TEMFFEH K& B 4 P FL 1 (Fusari—
um sporotrichioides NFR1-1012, Fusarium moniliforme
2-2,Aspergillus terreus MT-13 1 Emericella nidulans
MT-98 ) AT A7 %R fifk BPA o FA BT~ B A 3 Ak
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AU A A=Yy E S A YR Rt at 3

Yy i (MnP ) F1 8 i 75 9 41 18 2 A7 B Ak BPA 1Y AE
JJE841, Hirano S52##1 J% B BPA W] 4 MnP 41Uy
R, 4- 5 NI FE Ry, 4— S T8 R 9 A0 O ME TS .
Uchida 55228 W 38 T MAH T Trametes villosa
thalifb BRI BPA BUACIS 0k 4— 5 9 4 2k
BRI —~ BPA ZRY 5,57 -2-[1-(4- 5K 5L
—1-FEE-2 5 R -2,2 -,
3.3 BEEITNE A HEYIPERR

Lindholst 2% 5™ W58 T ML65 4 (Oncorhynchus
mykiss )% BPA BRI ACIG FHEM , 45 5L B BPA
T 85 66 110 2% 022 R 3.75 h, L3R BPA A
7] W TR AL 100 B3 i 7 ) VR B2 24 Ol BPA Wk JE 1Y
2. Lindholst 8240 @i 5Lt — 20 R BUBE o) 1
(Danio rerio) T]¥ BPA fCii - BPA A2 £ Fil BPA
HIAGHETEIR o Yokota 55773515 W ARiE T BPA AJ LIBE
fifth ( Cyprinus carpino XA BPA HiZ B H R o
3.4 EYIXIE A B EFERE

FIHIT, BPA AL DA AR XIS BPA 1
HHIRAE, Nakajima Z5E G IMERE BY-2
A MR PR RS FR W Y 10 mg/L BPA 7E 2.5 h LU #%
M o8 2 WCR T, EEEA BPA AREIYI Z — N
BPAG (4,4 -5 V. N 3 W -0- B —D— i 3 45 4
1) o Nakajima 5275154 JE— 048 T oAb JLAPH &
BY-2 Zff1f i BPA RUBEIEAL 1) . BIF5E & BUAH )
Hh 8 AR B L ok AR AL P N 2 B AL IR AT 2
BPA FCIHHE,
3.5 FHEEIXIWER A B E I BEARE

BT ALY R A R 2 2 T H A 3
PEALREA LS FRENREAE TR AE RS, VP22 8 R T
KREfA HLTS G0, g5 R R BRI HA T5K
T BB IR ) o B, BEINANSE T PREREE
FVE W ) Al BPA S AR ™ W) i B 470
Hirooka 252463 F- 2003 4B T Chlorella fusca var.
vacuolata 1 Anabaena variabilis TEFCIEEAF T 120 h
B X 40 wM BPA 1% 25 Bk 2843 5118 85% Fl 22% ,
T 7E R S5 AF N X PRI EEXT BPA 2 BR 2 K AR
(23%711 0)., Hirooka 2524415 F- 2005 4Fi— L B,
Chlorella fusca var. vacuolata TEELEIR (18 Wim?)
T 168 h % 10~80 uM BPA Ay 2 B 23k 3 95% LU
B 7E 8 hi16 h MG A& OL5R 2 18 W/m?) R 168 h

X 40 WM BPA (25 B AL REIL ) 90% , IF HL AR
BPA Y 7 S 1B AP 6T BPA B A 1 H ) 7 )
Nakajima 25251 F|FH 8 FliR /KB Fh FBRKs 72 3
W BPA, & B Pseudokirchneriella subcapitata,
Scenedesmus acutus F1 Coelastrum reticulatum 7] DL
BPA Ui~ BPAGle(BPA-mono—-0- B —D— IR 75 %4
¥ ), 1 Scenedesmus quadricauda 4 BPA i
>4 BPAGal(BPA-mono-0O- B ~D-MIGFLIHTF ) . fE#
JRE G KB Cyclotella caspia F Stephanodiscus
hantzschii BRI BEAIXT BPA HAT — & ) L BRiE
a0l Xk FEEF SN, Ishihara Fil Nakajimal™ 438 T
TFUE W) (Arterima sp. #1 Brachionus sp.) X BPA ]
FEFR LR BRARAR T 20% , (A P B2 5 X PR3y
P RYIR-AH SR BPA Ml BATE YR & 4 5
FRIEELBRFRATIAE] 90% .

4 LEWiE

VRN — B IR N 700 T4 , BPA EFRSE )
ZAE. BPA HAEURNE et Asastt A H
SRRGEEYE , BPA X PRIE A 5 YAl 2R MRS i £
AT ERTZREAE R B . H AT, BPA 7E R H5E
TGRS AR FILIE , DL Rl A= W B AR A
IR B A ARARIEAE o P alf Q=i 4
SEA NS BEI R XMERT . BPA FERREFIAE ) h Y
TR AL ST BPA FR R - DR BRI A 15
GRS A= Wy 59 9 23 T PEAE R BB 58 38 2 4 R
BPA Ly s 5 K A= W K At 5 rRARSF OIS D7 11 o

5 SE3k

[1] Zafra A,Del Olmo M, Pulgar R, et al. Determination of bisphe—
nol-A and related compounds in Human Saliva by gas chro—
matography—mass spectrometry[J]. Chromatographia , 2002,
56:213-218.

[2] Mao L,Sun C,Zhang H, et al. Determination of environmental
estrogens in human urine by high performance liquid chro—
matography after fluorescent derivatization with p—nitrobenzoyl
chloride[J]. Anal. Chim. Acta.,2004,522:241-246.

[3] Chang C M, Chou C C,Lee M R. Determing leaching of
bisphenol A from plastic containers by solid-phase microex
traction and gas chromatography—mass spectrometry[J]. Anal.
Chim. Acta.,2005,539:41-47.

[4] Maragou N C, Lampi E N, Thomaidis N S, et al. Determination
of bisphenol A in milk by solid phase extraction and liquid



- L

27 &1

chromatography—mass spectrometry[J]. J. Chromatogr. A,2006,
1129:165-173.

[5] WSS A8 A RAK B HK B R i N 20 3T e B ).
KA ,2001,20(3):3-6.

[6] Fromme H,Kiichler T,Otto T,et al. Occurrence of phthalates
and bisphenol A and F in the environment [J]. Water. Res.,
2002,36:1429-1438.

[7] Vilchez J L,Zafra A, Gonzalez—Casado A, et al. Determination
of trace amounts of bisphenol F,bisphenol A and their digly—
cidyl ethers in wastewater by gas chromatography—mass spec—
trometry[J]. Anal. Chim. Acta.,2001,431:31-40.

[8] Rigol A,Latorre A,Lacorte S, et al. Determination of toxic com—
pounds in paper-recycling process waters by gas chromatog—
raphy—mass spectrometry and liquid chromatography—mass
spectrometry|J]. J. Chromatogr. A.,2002,963:265-275.

[9] ZFIER , Donghao Li. P4 LI i E- S M) AN A F)75 Sk
HE). S EE K 22243, 2003,33(6) : 847-853.

[10] Jin X, Jiang G,Huang G,et al. Determination of 4—tert—octylphenol,,
4-nonylphenol and bisphenol A in surface waters from the
Haihe River in Tianjin by gas chromatography—mass spec—
trometry with selected ion monitoring[J]. Chemosphere, 2004,
56:1113-1119.

[11] Filho I D N, Von Miihlen C,Schossler P, et al. Identification
of some plasticizers compounds landfill leachate[J]. Chemo—
sphere,2003,50:657-663.

[12] Yamamoto T, Yasuhara A,Shiraishi H, et al. Bisphenol A in
hazardous waste landfill leachates|J]. Chemosphere,2001,42:
415-418.

[13] Li X L,Lin L,Zou S C, et al. Determination of bisphenol A in
landfill leachate by solid phase microextraction with headspace
derivatization and gas chromatography—mass spectrophotom—
etry[J]. Chin. J. Anal. Chem.,2006,34(3):325-328.

[14] ThARH, FRAGAN , REATLE, 2. DU A A1 17 B — M — Bt
NFLHR IS 20 A A S R[] R R PR AL L 2002, 22
(5):408-411.

[15] KRB, &7 MR, mAE0, 4. WU A RSN S HER 06 P
e A AL AR 2 BEFE (D). PR SR, 2003, 25
(4):20-25.

[L6] RIGEN , 5K 55, PR WU A X PEO, BF S 4 g T
AR B A IR, PR, 20034, 1(1):3-4.

[17] ASHETN, 5K 52, S plid . WE A SEfb A sRe R P i
WMERCR 755 TATD A0 YE oS, T AT B A%k
2003b,37(5):395-397.

(18] ARHEHH , 7KL S, B, S5 =l 2 700 % 7L it 98 240
FR MCF-7 3858 52 M [J]. Frae i 2= 4% 35, 2003¢, 37
(3):150-153.

[19] AN, K752, SRAEAE. PR T IXT B LAtk PEO,
HEFE AT, PR AL A, 20024, 18(12): 1409-1411.

[20] Ax¥m, Jkor S8, SRqma . =FpIREE Py 4 i 3% i gl
JRTRANIL PC-3 SEFEAZNALT). FREE S UL B2, 2002b,
19(6):344-347.

[21] FFREE, WIRUR, AR30T, 2. XU A FU LR R IRH
K EL A IS G RS IR, R IR SRR, 2002, 22(5)
392-396.

[22] Howdeshell K L, Hotchkiss A K, Thayer K A, et al. Exposure to
bisphenol A advances puberty[J]. Nature , 1999,401:763-764.

(23] BRI, B, ERiian , 2. 7B E SRR B AR I A 1)
WECR ARG PR, AR AR 984, 2002, 14(4) :234-237.

[24] Oehlmann J, Schulte~Oehlmann U, Tillmann M, et al. Bisphe—
nol A and ocylphenol as xeno—estrogens|J]. Ecotoxicology,
2000,60:203-221.

[25] SR7KT . IR AR SARBAE IR AL i N 23 U T T3k
IRV ISR TR 2453 E, 2000, 27(2) :69-72.

[26] AR, SRAELE , fE 7. PRIGEMERCR WU A 925 5H 2 PRAE
FEL). P S 2R, 2001, 18(3) : 134-136.

[27] &5, SRR AR, 2 305 A XKL AL Leyding 4
HEREEELE . TAERERE24, 2000, 14(3) : 173-174.

[28] Halldin K,Bergman A. Distribution of bisphenol A and
bisphenol A in quail eggs,embryos and laying birds and
studies on reproduction variables in adults following in vivo
exposurelJ]. Arch. Toxicol.,2001,75:597-603.

[29] FEAEHE ATt AR, PhLEY , 55 SR TE R WHE 1 BRI N
WINPT PR S IR L, 2002, 19(6) :
419-421.

[30] HeHroe, 2250, ab#r, . W A XN REIEIG L E
TEPER AN SZIRBE S Hh AR B A, 2003, 14(1) :
34-37.

[31] Kim H S,Han S Y, Yoo S D, et al. Potential estrogenic effects
of bisphenol-A estimated by in vitro and in vivo combination
assays|J]. J. Toxicol. Sei., 2001 ,26(3):111-118.

[32] Susan C N, Frederick S, Kristina A, et al. Relative binding
affinity—serum modified access (RBA-SMA ) assay predicts the
relative in vivo bioactivity of the xenoestrogens bisphenol A
and octylphenol[]]. Environ. Health. Perspect.,1997,105:
70-76.

[33] Staples C A,Dorn P B,Klecka G M,et al. A review of the
environmental fate, effects,and exposures of bisphenol A[]].
Chemosphere, 1998,36(10):2149-2173.

[34] Lindholst C, Pedersen K L., Pedersen S N. Estrogenic response
of bisphenol A in rainbow trout( Oncorhynchus mykiss )[J].
Aquat. Toxicol.,2000,48:87-94.

[35] Heinonen J, Honkanen J,Kukkonen J V K, et al. Bisphenol



27 &1

XU A A=Yy s S A YR R Tt 5

A accumulation in the freshwater clam Pisidium amnicum at
low temperatures[J]. Arch. Environ. Contam. Toxicol., 2002,
43:50-55.

[36] Honkanen J O, Heinonen J, Kukkonen J V K. Toxicokinetics
of waterborne bisphenol a in landlocked salmon (Salmo salar
M. sebago) eggs at various temperatures[J]. Environ. Toxicol.
Chem.,2001,20:2296-2302.

[37] Ishihara K, Nakajima N. Improvement of marine environ—
mental pollution using eco-system:decomposition and re—
covery of endocrine disrupting chemicals by marine phyto—
and zooplanktons[J]. J. Mol. Catal. B.,2003,23:419-424.

[38] Sasaki M,Maki J I, Oshiman K I,et al. Biodegradation of
bisphenol A by cells and cell lysate from Sphingomonas sp.
strain AO1[J]. Biodegradation, 2005, 16 :449-459.

[39] lke M, Jin C S, Fujita M. Biodegradation of bisphenol A in
the aquatic environment[J]. Water Sci. Technol.,2000,42:
31-38.

[40] Kang J H,Kondo F. Bisphenol A degradation by bacteria
isolated from river water[J]. Arch. Environ. Contam. Toxicol.,
2002,43:265-269.

[41] Kang ] H,Kondo F. Effects of bacterial counts and tempera—
ture on the biodegradation of bisphenol A in river water[J].
Chemosphere,2002,49 :493-498.

[42] Kang J H,Ri N, Kondo F. Streptomyces sp. strain isolated
from river water has high bisphenol A degradability[J]. Lett.
Appl. Microbiol., 2004 ,39:178-180.

[43] Lobos J H,Leib T K,Su T M. Biodegradation of bisphenol A
and other bisphenols by a gram—negative aerobic bacterium[J].
Appl. Environ. Microbiol., 1992,58:1823-1831.

[44] Spivack J,Leib T K, Lobos J H. Novel pathway for bacterial
metabolism of bisphenol A[J]. J. Biol. Chem., 1994 ,269:
7323-73209.

[45] Klecka G M, Gonsior S J,West R J, et al. Biodegradation of
bisphenol A in aquatic environments:river die—away[J]. En—
viron. Toxicol. Chem.,2001,20:2725-2735.

[46] Ronen Z,Abeliovich A. Anaerobic—aerobic process for mi—
crobial degradation of tetrabromobisphenol A[J]. Appl. Envi—
ron. Microbiol.,2000,66:2372-2377.

[47] Chai W,Handa Y,Suzuki, et al. Biodegradation of bisphenol A
by fungi[J]. Appl. Biochem. Biotechnol.,2005,120:175-182.

[48] Hirano T,Honda Y, Watanabe T, et al. Degradation of bisphe—
nol A by the lignin—degrading enzyme ,manganese peroxidase,
produced by the white—rot basidiomycete[J]. Biosci. Biotech—
nol. Biochem.,2000,64:1958-1962.

[49] Uchida H,Fukuda T,Miyamoto H,et al. Polymerization of

bisphenol A by purified laccase from Trametes villosal]].

Biochem. Biophys. Res. Commun.,2001,287:355-358.

[50] Lindholst C,Pedersen S N, Bjerregaard P. Uptake ,metabolism
and excretion of bisphenol A in the rainbow trout (On—
corhynchus mykiss )[J]. Aquat. Toxicol.,2001,55:75-84.

[51] Lindholst C,Wynne P M, Marriott P,et al. Metabolism of
bisphenol A in zebrafish ( Danio rerio) and rainbow trout
(Oncorhynchus mykiss ) in relation to estrogenic response[J].
Comp. Biochem. Physiol. C,2003,135:169-177.

[52] Yokota H,Miyashita N, Yuasa A. High glucuronidation activity
of environmental estrogens in the carp ( Cyprinus carpino)
intestine[J]. Life Sci.,2002,71:887-898.

[53] Nakajima N, Ohshima Y, Serizawa S, et al. Processing of
bisphenol A by plant tissues : glucosylation by cultured BY-2
cells and glucosylation/translocation by plants of Nicotiana
tabacum|]J]. Plant cell. Physiol.,2002,43:1036-1042.

[54] Nakajima N, Ohshima Y, Edmonds J S, et al. Glycosylation of
bisphenol A by tobacco BY-2 cells[J]. Phytochemistry,2004,
65:1383-1387.

[55] Xuan Y J,Endo Y, Fujimoto K. Oxidative degradation of
bisphenol A by crude enzyme prepared from potato[J]. J. Agric.
Food Chem.,2002,50:6575-6578.

[56] Yoshida M,Ono H,Mori Y, et al. Oxygenation of bisphenol A
to quinines by polyphenol oxidase in vegetables|J]. J. Agric.
Food Chem.,2002,50:4377-4381.

[57] Sakuyama H,Endo Y, Fujimoto,et al. Oxidative degradation
of alkylphenols by horseradish peroxidase[]]. J. Biosci. Bio—
eng.,2003,96:227-231.

(58] FalifE, it W, B 7, 4. A E/NERE S DEP BIAHH.
PEHI. BR5ERE, 1995, 16(1):23-25

[59] Warshawsky D, Cody T, Radike M, et al. Biotransformation of
benzo[a]pyrene and other polycyclic aromatic hydrocarbons
and heterocyclic analogs by several green algae and other al—
gal species under gold and white light[J]. Chem.-Biol. Inter—
act.,1995,97:131-148.

[60] Safonova E,Kvitko K, Kuschk P,et al. Biodegradation of
phenanthrene by the green alga Scenedesmus obliquus
ES-55[J]. Eng. Life Sci.,2005,5 (3):234-239.

[61] Yang S,Wu R S S,Kong Y C. Biodegradation and enzymatic
responses in the marine diatom Skeletonema costatum upon
exposure to 2, 4—dichlorophenol[]J]. Aquat. Toxicol., 2002,
59:191-200.

[62] Hirooka T, Akiyama Y, Tsuji N, et al. Removal of hazardous
phenols by microalgae under photoautotrophic conditions[J].
J. Biosci. Bioeng.,2003,95:200-203

[63] Hirooka T,Nagase H,Uchida K,et al. Biodegradation of

bisphenol A and disappearance of its estrogenic activity by

(F#% 27 1)



5527 8 14
6 201243 A

)TN B B RE
GUANGZHOU ENVIRONMENTAL SCIENCE

Vol.27,No.1
Mar.2012

24

it

AR PSR E RS REIR

Bk A=
(NI B BA R KB, T4 510665)

W OE URERSIRIIAK A B R E SN T — CARSCERA T IR MUY PR E A R A e S

SR R R ARSI T R
XegE 6 Rl IRy WE

PR WIA RS RGP A T i 2 28 FR N
T Z— BBk 2ol ORI B IR E
ATITE B K S e it A R Tl D R A 172
67, R, DLAR B X A T S0E 23 AT X S i )
SRR DU R R e R B T L AL~
AYEEZ IR ARG T , HR L] 2
AR o — AN & E AL TUR U Wi A R
111 e S U A TRl R K P AR AT D Bk
B K LA WA A A BT I A [
4 AU o

DU i T2 B LT A e o AR SO
DU AR IR TS R LS HE A e
REHAT T

1 EETUARY PR RIE

WEDIRRY h R IR E A LUT 4 Fhigde.
© AR Bl B Y5, XA 18 3o TR Rl
RHEAKMA; @ TR B TR B T.(40
WAL (BRI SE) Sh B SE O B ST R K 5
@ HEETEK s @ R AR,

2 HEETLRRH) RS

DU TR 25 0] 2 TCH LB A ML, Hodp TEAL
Tl L] 52 e sl B IR HH 155 00 7T 43 55 W o A
(NH,CI-P) iR 7 A8 (BD-P) & @B WA S
B (NaOH-P) FIE5Z5 5850 (HCI-P)&F 4 BB, &
1 E L& R SIS A A0 A WU RIS 45 4 A0 &
FELLMB, AT AR5 W BB S AR D ER 4

Wk H: 2012-01-30, BEcFcE) H: 2012-03-20

2.1 SBRMZEEEHNH.CI-P)

553 W B Al (NHLC1-P ) 3 A 455 (1] B K 8% R DA
TRIRES M AET- I LE WA A R B, ] B
TR ERERE B LEDK T, HEESS5ESR
AR, U f FLs 1 A B R — 3
BB
2.2 WLEREZ#E(BD-P)

AR IS (BD—P) X S At Jit it (AR S R
BEDTAR Y E AL st B A (Eh) Y28 B T % 725, 24 Eh
WEARIS , Fe™ SO I, 455 DRPORII R ,
AR o L SRR T i TG PR B A AR
Pyl M HIERE RO B L )

23 EREANMEATHE(NaOH-P)

NaOH-P F2E48 5 Fe Ml AL 255, JFES
OH- A HLECIARSFE A A e i . 7E VR /K AL H IR 4R
TG, an TR R IRFUR & K b5 0T 3
ML K SRR T, Te /K Bt im 2 PR
RAS, DT/ T I R R B KR TR
NaOH-P ] {7 RECR K A8 i 2 T F1 FH o NaOH-P
E—ERE F 5 ARG, REMS B KHE
ABAH K Fe(Fe¥) (AP 5548 B TR KT
Kt REL TR
2.4 $EHEEEHE(HCI-P)

FEEEL AW (HCI-P) 32 B4 FEME A ME A0 w R 45
WY, LN R A G B RR S S  XIAEAE DT
RYhfaeEttie, ERACA RN ERE Yz



27 &1

WU h R AL~ IR ST T 2k 7

— (B5)% pH {HR
2.5 WA hBESS %

SR DX (B RIS 4980 TSI ) TR i 1)
TE AR 58 (2008 4F) 51 T3 1, B8 & & Ho i 5%
%5 NaOH-P > BD-P > HCI-P > NH,CI-P,

®1 FMNBXZHARRYDPAREEHNESE mo/g

SR M DX A5 Gk A P
NH,CI-P 0.07 0.10 0.08
BD-P 0.24 0.84 0.40
NaOH-P 1.24 1.95 0.86
HCI-P &4 0.22 0.17 0.11
BB it 0.07 0.11 0.09
PN 1.74 3.17 1.54

3 WAKMKARMBESECIERER
Nl &l =

o < K LR I 5 K A
HAA 20, A TR B O T L
SRR ARV 7 . KT
RIS S AR 5 A TR T
LA MO A BRI, 2P IRRR G T 3
WA, KIS T U] SR8 55 0
RIS I TR B R
AT RORE I3 (ST 0 i B )
WU WIS TR | T He0 A ]
e 2 O MBIRAR I . SRS BE R 46 MU VLE /
R B 3 A KBRAVTR / ok R TA
X R 0 S PR 0, K TR R
KB RR TSR B 2
BRI B0 M B NI T Tk
WA OLE / ORI NIESN . TR ST L
KETRIE.

31 L/ EREM SR A THERIRR

LR 1 /K BLTHI ) Fe/Min 0638 32 ) b5 4 Ak -
RIEAPER N, TR BRES & A 22 O BRI ik
JE TR . BV RICETERR / R mi g I
WS, AL — 3 DA SO I B BE e A ke
KIRIBETER], B PR R ke 5 S8k
AL SRl , ORI A KRB E IR T ERAKIIA
DU AL /B JEUS 0 R AR A AT A A S 5

TR AR OV E AL B S 52 2, A e it — 255
3.2 pHELS$E / SESSHIAMSIER

— kUt , pH LR REAL 25 A B R Eh 5 kiR
FEILPTIE MR . IR IR IZTTR B Rz
UK pHAAEFET, PWA T 2K R 2=
P EBERRER WRL, X — i A5 B4 AL - 1
HI (7 AR B AR . AR TR I [R1 S B TR
Y FEEHIEAR LG A YRS & SRR S
FHAEES) LD pH AHAR LI F I H A A i
PN, Fe-P/Ca—P HLE/NTF 0.5 MTTFYIfE R
1% pH B B BEAGR EE K, 1M1 Fe-P/Ca-P FUAH
B DT R AE B8 v pHL AEL B % A0 TR i B L
Ko HIFHES B TR Fe-P/Ca-P HAHAI/ER
YRR AL AL 5 | P B RS T B gk, RAETDT
TR TP BN [RRS OB X AT REAEAR AR B e T
TEPERRR A ML I & i
3.3 ANBEHT L

BRER S5 G TN R P E SR BRI
B ZALE], TR S A VUL A
BFRENABERN 07 o DU DS 2 B AR
B CEL A8 UBE /S BEIR ) B NR A% IR ik 2 1 A IR
BEE DL S — RN S RS B, o UL
NIRRT h AN ELIES, TEATE
30~150 pefg [l o FE 77 R R AR Mg FE v LB
TR A A L BT, AR B A 3 5 41
IR AR AR G . TR Hh LTSS 7S Wl e ) A 1R
SRR, (ORI & S R SR
B A R I AETE R B IR B S 5 . AL
DURURIRE A 2 R DU Lot i R AR 43 A1 ) £
B

TR R IR LR O RR B 7 e A3
FECHT AT e & A AR H RIZI L S AL RIEERS U HE
A WL FIERZE G AR 1 A 0 P RE 2 WITH R ek
TG FA O F YA ) B T o AR ZE A O L T R i
W5 LI, ORI A AR P # v IR
U8 A R A WL R AR BEAR B AR SR HLB ; TRk &
AL /RSB EOL T , BRI DT
T 1 K BB TR B B KA 2 0 3 o, B
SR TR X A AR | 5L I R g Ja S KA
HIRHESE A BL, DU TR R vT S B AL BRI RT g
BFEUNNE ESRME N — . W aE



3 MLEE T

27 &1

FEXTAL T WATE FEEDE TS Fh 32 Hh 2R 7 .
3.4 WEWMHIER

4 TR S5 T A D AE DU P s i R [ rheT
A EZAEH . DU A R s UK AR AR 22 X6 e 4 Wi
W AR FVRE R (LR Bk 4G A A 1 DR AR TS ) i B
PAEM

B2 BAE ORI P AE B TR W A 1 B
AR TEEEN . IR AR LR 0 43
i, AR TV B S T o T SR B T X W T R 1Y
BV SRBERAT R KA VBT EER, 2
WA PR A BRI DT  E R AR . 4R 4
5T 2 R A B B B ) A A e A E AR 2R T S 1
AR, FFATLLH RO 5 BRI ee s (a0
b Il R 44 | Wl 1R 5 R B W R 45 ) e Ak R R
) LU B A, BV R B A A X
FIFRAR A WBE R R P 2R

AR, BAGHIA H K AR A R R AR SR
XTI TR B bR AL 2T A 2RO H EE R 520
T 't SR J32 308 o S5 i I VG s 2 MR AT T AR P R s e 1)
aFFRMRR ) I EEK

4 KEMEBRSS TS

k5 A, fEERE S IERFR AR R
Ejp BB AR A TR E R H T, WA
BB IR R BRI 5 Y A S AT IR B 2 W
P . Dbk &, DL T H T U#ER A A RE
JE R B | e e A AR I A AR S 9T g
g3 e e [ P g A D A pET
FLFE 25 5 SRR AT | 2 B RN TERE  BRK BT
ST LIRS BT, AR a il XK ERIL % =
IR RS2 R a] 5 YR a0 A A 25 R GEtR i (LAY
TR ) ) X TR e A s ER L 2R 2 R A A
AR RN ZE ST,

H i E NABe S i i A F RS
B AMIFFE R SR A T3 A B 280 o T AN 43
ROy AR IBIE S A—E, RIS A DT
FUWIBEIEAS T L ARS8 il B0 R A2
fARXT SEDEX i 25 32 Bty 278 S B i H
B — e[ ST T, SR K RUTEIAR D)
J5T GSD-12 7] LA A AR A K TR B 2543
TARED T . AR T B SR UR ) B

RS AT I ER (b4 5 X, W RE SEDEX 75 K Hok
PR WEGE G MIREA VLSRR E E R
R TEME , ATHE EDTA Bk LA ; IR R
TE AR ITE , AT BE SMT 325 FLBEAE , Ak i) | S
G T AL ST B 7 | N o I I 8

LEERRR, WS A TN & E B SR
FHNTZ— IR KA R SR
WP B S A T REAWIRA . BT 5%
HUUY B S HAT FE, BB ST
IKARTURR R ) A L LB, S KA B IR Z 11
KR, MRS R & EFRARA 5, A it —
RS M A & B SR R AL, 2
W KAR AN, ST & B IR R Bt
WA

5 SE3CHk

[1] fF7&3E, 5 5 5. ORI AS 9 0 S 43 8 e b 240
X1 AR, 1999, 11(4):376-381.

[2] VR M, WR AT . T VI A K Hh T Al 1) b2 0 A

AE[T]. WFPE2AR,2004,26( 1) :40-47.

B, TR, AP AR TONTTIRAE I R 2 RIS B S

Ay mT A FPEL]. Sl R S T A2 25, 2006, 19(2)

14-16.

R, R AA5R, B, 45 KT A R K AR

BT AS B I 5K AR JC R ()], FREERR #2442, 2004

(3):381-388.

[5] BETEHE, T4, FF0a o EIAK SR BB A R A R 0

AN s BEENE, 2006, 18(3) : 199-206.

BT VKT P VR B R I B A W A i — DA A

STz B M BID]. Jb5E : o R B A 9T A B, 2005.

INGERT, 5 5L L, 5. RITR TR B R 28 40 A REAE L) ).

T S5HES,2005,5(4):19-22.

[8] Huang Q H,Wang L. J, Wang C X, et al. Phosphorus release in

response to pH variation in the lake sediments with different

[3

—

[4

—_

6

—_

[7

—

ratios of iron—bound P to calcium—bound P[J]. Chemical Spe—
ciation and Bioavailability,2005,17(2) :55-61.
(9] ErRF, i, J7 VL, 55, SHN LA TR B AP 2
U $2()). WAIERE, 2004, 16(1):21-27.
[10] Z=ZE, 0 As, FALAR, % KM A LR Z 008 oA
[T ASBER S AT FFIET]. 074241, 2004(4) : 405-410.
[11] BV, EARL, £HE, & DIRYh e S 590 E
BB R P EPRER,2003,23(6) : 583-586.
[12] WEEHE, 25005, AR, . RIADS S5 AR5 T IR TE I T
BEE MO 5[], kAL S KRR, 2005,3(2) :

(F#% 24 W)



5527 & 2 1
201243 A

N N
GUANGZHOU ENVIRONMENTAL SCIENCE

Vol.27,No.1
Mar.2012 9

B /R K288 (MBR) 27 M B0 52 A 2 IR R

B 55 4
(7 IHTT BB Wl o, 770 510030)

W OB WETNHE IR R/NE SIS KA TN R 5 KA R AR B 6 0 TR AR 8 5 )8 2 (MBR)
V5 KA EE T 2 i s KA BT e M E 2l & B FaF AT M5 KT A-B ¥ T2, RV 5 /KPR AY0 T.25,
MBR T2 H I B S kRTR . ASCEM MBR T2 /93, MBR T2 A9 #, # MBR T 276 M AG & BRI 5.

EEIE BUEMIUVEE(MBR)  JFHL R KRR

A= 9 B 7 £ (MBR) S —Fl i 20 B8 0T 5
A=Y AL BB TTARSE & (BT R K Ab B AR, LA A
PR 0, T4 SO0 g H DR e 1 k5 1
WP/ 15 /K AL BRI o b, 8 e PRERI TS U £
Mpy 5 e i o H RTRAR Y RN #% O 36 [
 EEFRAETZAER, MBI 6000 mYd F
13000 m*/dAEER, 3k [FE X MBR AOF5T s ] 625, 15
PR Al I AR 2 MR SR TIA T
MBR W FF & W58 TAE, BT, B T 157K 0 3 52
PREBICZ2RZE . EHNXT MBR BI0F5E KERT 400
JUAN T : O BRI AYIAEIE T2 55 5 #oT
ILHETER, AW RO A FE T 2 WIS IR
ISR A PTG e S A WA A
AR T L, PHRETZ; @ it Bgcir sy
JEE5 Y i) R R HLIE S B R IS, TR 53 1Y)
PRS2 5 T ESH R T Reis e sT5 e, P m 2
PR AL BRE ) Fnigf TR e M B §7 K MBR H A
JEFE, MBR BB G A TG T KT R B vk
PUZE K CEE S K R B 7K ) -5 MR AR Tlb K (F7
fEi5 7K CEPYE RS ) HL LA AR 36 15 7K B AR B A 321
P, A H ATEFHHE TR E A Y N A8 7E K
IR SAEGE AN T2 A e s, IR ZEL

1 MBRIZiTKLE KRIER

ARAES M 2 JETT 5.
1 MBR &

GG AAK AL BEECAR A L, MBR HAT AR £
SRR AR TR | HKOK B s B B L o T
BUIN By A Sl a1 T B AP /2 MBR B4
S R KK S BRI 87 A e 52 R
1.1 RIFHISREMERIR

MBR 7EFRE RS 45T 1993 4F  WF 58 8 % 43 5
= MBR il W% ¥ % 5 MBR . 8 /¥ % 24 MBR 5%
G A= WAL T AT 5 K AR FR T T EAT G H A F
FERMI: S MBR B HAOK B FAL G- ik B
120, % MBR AbFJE A 157K, COD \BOD; 3
HRARMR , IR 4 T e sE A L I KOK B 2 5 5
B TR A I 2R FH A K B v ) (CJ25.1-89)
A B REVE AR B oK R T Bl Ak Ab 3 Bk T
B 55 7K o 3T FLRRAR 4 FE A/ B LE T RS AR A Bk
S8 VL A DA P v R A A TR P R T
FIH 2548 , TR K T RSAR 8RR, T B
F WA W) RN 2% (MBR) T 2575 /K AL 8T 1 H K
UL 1 R :

mg/L( pH &5 )

. HEAK IR I HARK B
VE KA B
COD BOD; SS NH~-N TP pH{f COD BOD; SS NH-N TP pHIH
IR R/NE SIS KT 273 130 83 336 223 76 296 11 8 018 04 7.1
I E RIS KA B 133 63.6 66 262 192 72 164 54 8 0.2 037 7

Wk B . 2012-02-06, BEFEI HI: 2012-03-20



10 LEE L

27 &1

I IKREE R PIFRT5 KA BT 1 7KK 5
Bk SNl K5 P HERRE) (GB 18918
—2002)—ZAriE/NE S B FRifE, 5% A BRifE) AT
A8 KI5 G HE B AE ) (DB44/26-2001 ) 55 — I
B, 15 Y L BRASOR T

FEFRIE B T AR 1 V5 7K 2, MBR []Hs iz FH
F LR KA [ P9 IR 5T 45 AT B : MBR X
AR A MR K S MERE R K 1Y COD JNH3-N
SS B AR B R AT I R BRALCRR,

1.2 SiRFERR

TS VR R 15 7R Tl 42 7K Ak 38 FH
WA, BRI A LTS e
e A .CO, Al HLO f IR, 7= KR R A TS
o HETRIATS VR AP A O R R 15 KA PR
B IEHBTTMRANEZ —, B2 25K
AbHR ) BGE AT HR N 25%~40% , FEE Rk 60%1,
HETT A 1d 724 5000 £ 1 1578, X5 e 5w
KAk TR, IR Sk 98/ 5 e i) 7 A i st
AR ARG, X EE R R s AUk T HA
A5V S B MBR AR BT & LY.

e b, AR RO AR REE TG e ot R B TE
ORI, A HE VR B E——5 Yo ZHE
1991 4, 7 MBR 4bBEA: 755 K 19 /MK |, Chaize F1
Huyard B ¥R BF9E T MBR X5 U8 77 K B 52 0 , 78
SRT A 50 d A1 100 d B, y5 08775 Kk K, A TIA
X AR FM B TS TR B 25 SR, H AT
T MRl MBR R Rl V5 e r=fam &, k5|
ANHERS VR H

2 BREYRMNFEITHZMEER

A= ) Js 1 s Eh 43 5 BT A g A B BT A
B, PEEZm MBR BE i 1 1Y R R AL FE 5 B
WS 12 S H AR 5 R TSR 0 fr A
AL FE 53 5 (R AE OGS40 - B %) 1A M J5T CREEAA 6
LA Aar MRS ) IR AR B B O 3 RO B
(7K D127 505 . Foh B W 8l 12 S5 25
MBR AL FHALCR , RS2 280 =220 MBR 4k
FRAE 15,
2.1 ¥ MBR REIZITHENS NWESH
2.1.1 AHL s

WFoE 28 . 44 MBR HKZ AR Gfr 5K

5B B ] (HRT) A2 /N, 1 R4 MBR HE 7K 3Z o
i fAAT 5 HRT B ik . IEAE R oY th i &
P AELFSE MBR H, 35 U vk J3E i 28 R G 17 ) S R
T, AL BRECR IR 5 IR A AR A
A5 M I ] 7KK 5 G AL 5 1 78 PR 4L MBR i,
IR T RN, TSR i S AR L S
FEHZ, HIRA MBR H KK 5 32 25 B i
5
212 I5PRHE

1SURHE = MBR RAREESE, AU
AHLINZBREE ST, 38X B H = A R 1R 25T
Ho e W5 e vk -5 Vs P Bl A 0 7= ) e i i
F BB A AR R B — e 25 R 15 TR
P, R A
22 BEHEMNSH

TERUE AR BT A RTHR T, BEE3E 0 R AT RER
CRERT DR R FTET R, AR 2 ) st T ok
FH, R By g, DR 2 9 BGE it , J& MBR
R EENE
221 BREABERE

A BT R T o A B R TCALBE B A . T
B BT AR BRI T TCALBEAE TR E A )2
[P MBR 8530 5% A LI, AR R 2R 24 |
RN, e MBREF R AR,
S Fa—TE 2~30 7. B RO, W LA N
AR (H KBS 1T R AR AR Rk I T
LIS FA) 30 e T SE B 2R FH £ 0.2 om FFEEEL 0.8 o 1)
JETTIE ST MBR®, ] L2 PES ~PARBEAL (1 7
LT e U I T R B TS A T, )
TR R B T EM ARG I, B 1
SR/ 8 R R OR R B HHE A T A
SRR TG YT R, B RA 43 R K,
WRBE AR, A 2RI VR IR O 2 IR

X F g e MBR, BB AT A i, o mT o FH A
YERE .l PR B 2 AR B T iR, EAb
PRAETE TG KB, SR B 55 e BB AL ) LR 7KK B lie AT B I
2250, R i B MBR 2% 0.1~0.4 pum fEAR
222 Bl Xmtif

ML S, A bE Bt g e 1, R, 4
VEDy O A S 5 e i R R . R T IR R
HYy, SRRy 220 MBR g a1 TRy H



27486114 JE A 1 RO s (MBRO)FE T M A I FH & 4 1) 11
Ba1E. 10l — 5 Ji H— K i AR A it — 2 ik S AL i — [R] L

A PR BE TRA ORGP 452 i TR
A G B UE PR RE , QG M5 TR AR A s i
FEEH A 0, AR B RIE P (PAC) 5
ZBERI A B FRcEe K B tge, TR RUAR
B RGP /NG e 2 A D T RS EIPL 2
{HZBER A 3l F A 25 38 B e 1 32 B BR ), 5%
M JSZ 1 g ) A PR 7 FNAR BEASCR,

2.3 ft

REFE R T /K I T2 — AN EZEIFM 84, B
PR BHE v A7k . BT, #5228 MBR
BITHEFE N 3~4 kW -h/m?, #E % 3 MBR 21T REFE N
0.6~2 kW +h/m?, i i T P15 e % 0.3~0.4 kW +h/m?,
BRIz T 2% A2 MBR R W rh 3 20 9 S 2 )
i, VP2t a5 R RBFE 1S ) MBR 1217 2% H
F R B NS TR A R 4T T 4325 MBR
I REFEAL A : ZE M FAREPA G MR CREFE BB FH TR
FE R A REAFEAN R 5 UK SRR REFE , FLAERE
IINHRUR Sy B > 2 > RS0 > B > [T e, B
ZHFRERE 5 BREFENY 409%~50%, L 80% T Hst
UERRE R LARRAR R R, 8 IR A HRA K 5
28 B Wy 7 2 1) RE R () A S Jo 5 G ) Al

3 REMRMBFJET MiEEFKEES
HI R A

P4 AR OB AE T M E HE A SEBR N
BrBte |5 KRB PRSI A9 58 060.98
T AR T A XY RALE A4S R AR
LI B i N T R G KA B TR A TR
S F LRI 18 309.6 m?, {5 /KA BRI R 10 7 vd,
Y75 36 ARGV R 2E . A S S R T
WA, BANTE AL 15.7 km?o 00 H R e A6 15 K Ab
PRI I A P K0 4 (MBR) 15 /K AL B T2
TERT R s, SRR EE T2
AR KA FYIBE TR, AR S UL, 30 H Ab B
Jei W AR HE AT 22 SR R V0T I s 0
RIS TINREV I e XN R B 15 K AR BE T TR
BT M TTRE VD X B R/ 5 A R /N e R 7
], BRI 5 S R T AR 17 7 m2. T H B
KN H AL T V57K B8 T1o0 4 T vd A T AR5 7K Ak
BT 2R A AR M 2 T 2 i — 2 A Bl B <05

TRE L — S A ) S s — 5 P i O g — e o —
JK, LA AR Wy SO it A L B e 1k T E 107 i

4 g

JINE 2K R A TSR 1000 7 19 K,
T, T 0 & R e 5 7K B R RS I A e 1175 7K Ak
T2 AR BB IR BRI AL BIASOR , ERAFAE
P AR b YRl ot o IR R L L i s W 1]
FEE A ) SO 2R AR LI At koK T L T5 /b
B EA HRTERI2T . AhSRIRRRE TS
IKAEFREEA A AR 5 ()i A T 2% In) i, {H
B R AR R, 5 A 4 s A o 1 AR
FIREAR, MBR R SR BEAIG . WNR oz
STYERE, B 70 PR BB T 2 A5 A HLRAR L LA AT
TRIREAR o T3 — 5 T, 45l AR R A 0 s g 2 ) T
WAETT 3 AR RREAR, WfE(RE Mgt E T
%X MBR. JRE MBR 554658 -0 e B A= 4
F A G, AT 2R IR MR R, Kz
PN ORTE , A4 S N #RFE T MK AL R Ry
FELVRE BRI . AR K IRBEARUE H 25746 194K,
MBR E /s B KL R st e 2R
(B0 GO ¥ N AR

5 SE3k

[1] R R AR ERR AR M. Jb5T Ak Tolk H ARt , 2001.

(2] 1AL AR R B AR (MBR)FE AT A6 Tk 7K i
I BB, 2010(8):61.

[3] HSHE, BRUGE , BERR D , 55, BRAE W PO A A6 36 [l i 7
LI, 4k HEK ,2002,28(2):105-110.

[4] BRUFRE , FEREDE. T5 VeI B BOFTE SN ). I 25
JKHEK 2001, 17(7):23-26.

[5] FAHR. MBR [BAEY) S as e 15 KAk B b i) 2 Ji Ky L.
FHEFER,2011(4):148.

[6] Chaize S, A Huyard. Membrane bioreactor on domestic wastewater
treatment sludge production and modelling approach[J]. Wat
Sei Tech, 1991,23:1591-1600.

(7] Wk, J 8 2R ) B g A BT AR 396 5 K 1 e i £
TRESI[I]. BREERL,2000,21(5) :22-26.

(8] BRLSE. PR — A4 SN s b PR A 16 15K O BIFSR ). T
FAL TR HARRIERR, 2000,22(2) :39-42.

(9] A7 L. DRAECHER 8 A ) S i 2 48 BR 40 T = IS0 vh
%iKHEK ,1999,15(9):10-12



12 MLEE T

27 &1

[10] 2 0m. J AR My S 1 48 PN 31 7 TR W RT3 Jre P g 0 5 101,
IR EREE FI T 42 45,2000, 13(1) : 51-54.

(117 5KEAPE. 53 S HEPIREAR A G 1 2 A P2 15 G K WF5E D).
Jent: i E BB AR PRI, 2000.

Tudy on Application and Development of MBR in Guangzhou

Qiu Ruigiao

Abstract With the Tiger Island sewage plant in Guangzhou Nansha Development Zone and Jixi sewage plant have heen built and

put into use, to build the plants with the application of Membrane Bioreactor(MBR ) now is becoming a trend in Guangzhou. Compared to

the A/B process of Liede sewage plant and A%O process in Datansha sewage plant, the MBR process has its significant advantages and de-

velopment prospects. This paper investigates the development prospects of MBR process in Guangzhou from its principles and advantages.

Key words Membrane Bioreactor(MBR)  principles advantages development prospects
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Control of Waste Water and Residues in the Production of Borneol

Xiao Heping Liu Xin

Wen Ganbin

Abstract The pollutants discharged from the production of borneol have been discussed by taking account of a large borneol pro—

duction enterprise. The measures are suggested for the control of waste water and residues in the production of borneol.

Key words borneol waste water waste residue pollutants control technique

GG S G S GG S GGG G G S S S S S W W GG G G G G S T O T S S WO SO S S g

“+=H” FREFEEES AT

AR 3 A 31 BRER(IBEZER ) IR R BEH
A HFR, ], W RERMR LA R Rk E L
FACTT, HEIMER B AR, LR 8™ R TR
AR RIS

SRR UL, FRORALAE A [ 58 RE - TR s A%

W Z—, BB AT g AR SRS R IR R ) T A
Tl AR AR R
AR FRETTREFMA T R 7 TTCIE,
HIMEZ 2 100, R S A REA .
1 B (R H#2)2012-04-01



5527 4 4 1
16 201243 A

)TN B B RE
GUANGZHOU ENVIRONMENTAL SCIENCE

Vol.27,No.1
Mar.2012

FoE - AEERMHIRKES Pb #5 BRI

We%E %

& x|k

UM ABER PRI 5EBE, )M 510620)

m =

PALFAER T P R HASRDRL, G BT —FIE oK Ph V5 AL B LFAER - SRR . 90 T 4R 4% -

FH 52 2 W BRI BE i W RS T] K A4S pHLEL . Ph ®IHRYR B 45 451 T R BRI XS Ak AR R Ph A 2BRAICK . R, R Langmuir #5
RIS BRI Ak A Ph AR RIRB A f 45 SRR 21 A R — P50 MRS 5 i A P A R S i R BRI & 2 /L, K I
pH H 3~6, WZFFFAF ] 1 h B b, 3R BRI kAR AR Ph AR KR BEHEA 50.76 me/e, 0T FHT Ph J5 4K AR A Hs ]

KR AR HaeE Pb WK

WEE TR ERAT 6 R AL A B A Tl R
K&, &P R ITR LUR K AR AL 529 1
TE A S AR IR, FG R TR e+
SRR W] A A AR ) RO T, U
HonTiE i B TR A, XS oK AR B R
g A ™ E U R B R PR A T BOR
f—FhE A RITR , X AR ZE R GE  BAEPR
RS R G BRI TR, RS ES R
PR A BRHA 46 J 28 ), 38 5 AR AL AT HE Tk L
VL B BRI RT3 v S8, JH v R B 3 A1 D [T
FARPRMR B 2Bk b B Jm . BA PR R
L, Z BB 2 RTED LFYER M 53Ry
JERROT B A S TR IR, TS A & RE R
LBRERAT 38 B oy SO AR S R g 4 T M A
FV A BRI T 7002, SR T A 9 bR R
PEAT S5 R O B 25 BROK AR 2 Jm Pb IIFSE 1 oK
JLARGE , AR FHET 4R 2 A FE 2O B R, &
J T ETHER - WSe R il H AR PR A
PF BRI K e Ph B 25 BRACR, R, >R
Langmuir F A0 Hf MR B -1 7800, 2Em 1 i
Hoxt Ph 2 FrAE

1 RS

1.1 MRS UES

LI RENEF e R (BT ) AR e o 1R
WA EURAL N R BRI BRER ERRR Y Sy b 4l

Wk B . 2012-02-06, BRI HI: 2012-03-20

P RS ARG ¥R RE J-3F B pH 1],
VR AR R 1012 AY e EGEE XU AR VL9 K6
HYG-A fERIR G R4, H AL 2-2000 &% i 11
oI EEETF(AAS) .
1.2 4= - BRERMFINHE

B 8 ¢ FEALEN 8 ¢ IRE .5 ¢ HMRIE T 7&K
100 mL, #EFHEMIERIR SR A 0.10 g g
F PEEE 15 min, BT -4 CUK4H. 24 h JFEBURIRS YD,
A S g WHSEE . fidE 15 min J5 & T VKA -20 C
Bk 48 he BUHIR G W1 E, 80 CHET 24 h, {47
TP .
1.3 Pb AKKIE &

fdi A4t Ph(NO,), il i Ph #1000 mg/L
H 25V, 28 AR TR AE LA 5 L B AN TR] Ph e 3
VIR S BB 24 YRR B
1.4 WRPHSEIE

TE 150 mL BYHETE R N A 50 mL 3@ 24 4 B )
Pb 79 , 1 NaOH (0.1 mol/L) F1 HNO,(1+5)% pH,
IMA—ERMLFYER - FRRE 5, BEAEETR
Gk, W BRI AE 200 rpm, 25 CEME T ik T, |
I 5E R RS WA TE , I A8 SRR A AR B Pb TR
B AN [R5 M) PR 25 18) SE R AR 418 S 56 Fr it 1084 T8 R
1.5 HUBHEHAZ

ARG P A YR - H A2 K2 A MR I Rk



27 % 1 ) 143 - I FERWMHR R KR Ph i) EERAI B 17
SUR Ph BB R, O ARIT . BREC 2 95%, MG eAT - %30T 98% 19 Ph
R = ©=C  100% (1) BRI, 1 b ATRAg s AR P BB ]
Co
0 (C-CIxV. 2) too 1

m
A R—Pb EBE, %;
Q—t ISP Z W B, mg/e 5
Co— 1 Pb B BIWIUR AR L, me/L;
C—t BIZI W B4 Ph B, mg/L;
V——IWAATR, L;
m——W R T g

2 HBRHM

2.1 AEIMEIT Pb £ RN

ANRILFYER - H5e BRI X K R Ph
FBRARR A RN 1 FR cl B 1 AR B
W BRI R A, K b Ph A9 BRFRAH S
PO IXF] 2 oL JSiZ IR KA Ph (9 BRAR
IKF 959% LI o 18w R SN BRSO BT
KT G R L BRR AP R, SRS T 750 %
JEZETT A MUEAS SEIGLE AL, ik BB W IR
A ) BRALCR , WA B EER & 2 /L

'y
100 |
80

60

PhEBRE (%)

40

20

0

& (gL)

1 AETFHE - BRREMFRME
XK Pb KERE KT

2.2 AEEMEEX Pb X5 FERFIN

ARSI H 5 8T AR R B B ) X 4R 4E R -
FEE MR LB AR Ph Byszm (K 2). HIK 2 7]
L, B EAT 0.20 b JE LR 4R — S 2 5 X
Pb B 2R D AT 80% , £F 4% — F 5 2 R 54
XF Ph (AW I i AE k0,40 h J5 Ph Y & BR &
gkl BIE, B 90% . WP T 0.80 h J5 Pb (12

80

60

PbEBRR (%)

40

20

0

B (h)

2 A[E IR E B X AT 4 2R - R 5 3R IR B 5
ERok{EH Pb BF00

2.3 A[E Pb ¥R EX Pb X ZEMIF N

S 25 8T N [E) Ph ) LR R EE X AT 4R K -
72 R 50 Bk e Ph 2 (1 3) . FIEL 3
A, 24 Ph W) EEAE 20~120 mg/L Z [A] 5}, Pb Ay
L BRFEA W R AR, B IREFTE 90% LA |, Ui W £F
AR — WP oc KWLM A W BT G AL R . WAk
PER 2 250 mg/L B} Ph 1 LB 8 T RE, WM
IR, FERETLE Ph WA A 20 me/L B, Pb (1)
EBRFEAE 99% LA L, F-BHIZWL B 500 AT FH Ik B2 i
T Ph KA PRI, (5 R B R0 s, T LA SE 2 384
W AR T B A0 B AT S e KA Ph R

A

100
80 I

60

PhEBRR (%)

40

20

0

200
A (mg/L)

El3 RE Pb ¥&RESTFHES - BRI
£BIk R Pb BB
2.4 IK{EANME pH EXT Pb <R B 2500

ARG pH A EFHE R — B 50 3 W B 5 152 B
Ph HISZNASS AN 4 Pz thl& 4 a0, B 7R



18 | -

PSS

27 &1

f pH (EATHR , R 25 Ph BRI RS . 24
pH 4 2 B}, Pb i 2BRHAE 70% LA I 24 pH 24 3 Al
4 IF, P Y EBRFIR R 90% W I, AT L7E R
FHXT AR PR BE B, 27 4 R — FH 72 RO B4 R
BB KRR Pho 24 pH TF2 5 H1 6 IF, Ph A 2255
HIRFNIT 98%. 7KIA pH (2350 W B 57 2 T ) A
BLSE A FRPPR A, 2 i 0 LR B Ak o s s el o S5
4 pH EEAREK e R HY, SHES RS
T G PR R SR T R 4 AT, B T R R
T P4 g HhL e 7, S T A0 ) 4 i 8 X W B 5 T pH
(EL T o7 A b R o 7500 28 T 7 £ L f , pHL (BT v i
A5 H* VR BB )N, SE T (A Ph 5125 5 Bl B,

r'y
100 |
80 |
®
;@r 60 |
&
K a0
(=}
20
O A
2 3 4 5 6
B pHIE
4 IKIENEE pH EXFKEF Pb <R ERAI N

25 fLHfER - BRI KM Pb i IR B
BE

LFYEzR - W7 R FRIR Ph At B2 £k il
LeANIEL 5 s BEE KPR Ph HOMRETH &, 2F
Y& - T Z IR Ph W i i i .
Ph WA LR AR AT 2E 3R — W52 K MR FRFRIX Ph Y

W R G, R BRI 15 mg/L R BT
THEGE , IX B TR A 2 RS 50T Ph ) I B
AN FRF G0 R 5 7 ok B 45 o W RS9 Sk 0., AR o
A R ) — AN E SRR, AR B B
R TTELPRI RS S0 I, BEREASERG 45
B RAEAN Langmuir 1 Freundlich 2835 5 #81F
FAldll, AR5 1 SFiRT RS, & 1 AalAl,
Langmuir 1 Freundlich 55 il 5 #2 X0 i i F2 A9 40L&
ML FRE R 43 B35 %] 0.904 9 F10.940 9, —F I H.
BRI B . I, #9958 Langmuir 4830 5 F2, 1T
DIHESR AT YRR — H e s BRI Ph A8 B R B 25
1K 50.76 mg/g. H ST R AL 2t K2 HA W25 bR
KIRES R RIS, HE 2R C S 1 #
FH P 58 22 FEF 4 2 1 e ve G b B} 25 B /K AR o 4
J& TF R HATT A0 (B A B 4 Jm R SR)eel, AR
WFEH R R LF e R A P Se RARIR B i =X, 78
OYRI T LT 7e KW 2 A Rebe RS
Wy —E A A

A

120 |
"o —
)
E 80 f
i
=
% 40 |
[aW
O 1 L 1 L 1 ;
10 20 30 40 50 60
PbEREEYE (mg/L)
5 &FifEE - FEEWMFIRT Po B M 2L

R1 FHEER - FERWMFIRT Pb HIRMIER tZ&FNHEX RE

W AR Z3AEIEE HIERB(R) Ui ETEN
Langmuir y =0.007 6x+0.019 7 0.904 9 a=1.476,b=50.76 Q= (5)03;6;:{
Freundlich y =0.386 2x+1.362 9 0.9409 n=2.589,K=22.112 Q=221 12C, 7
A BREEFIE] 1 h PAE, XF KA P i) i R I B
3 #Fig

ASHIRFE I 1 ) —Fh i T KA Ph 5 3L 2k B
MBS T . AP 4EER - F 5T R R AR Al
PRz BRI B 2 /L, /KA pH (B 3~6,

50.76 mg/g, " FF45 15 YK AR 1
4 SZE 3wk

[1] Kamal M H, Azira W M, Kasmawati M, et al. Sequestration of



27 &1

LPYER - TR MR KA Ph (8 25 BRABUVIFFE 19

toxic Pb(II) ions by chemically treated rubber( Hevea brasilien—
sis) leaf powdex[J]. Journal of Environmental Science(China),
2010; 22(2):248-256.

[2] WA, B S0GE , B 5. A A SR T A w15 Yt
FIRWMBA]). FRBERE2E4, 2010,30(10): 1971-1976.

[3] Khan S,Cao Q,Zheng Y M, et al. Health risks of heavy metals
in contaminated soils and food crops irrigated with wastewater
in Beijing, China[J]. Environmental Pollution,2008, 152 (3):
686-692.

[4] Jamil M,Zia M S, Qasim M. Contamination of agro—ecosystem
and human health hazards from wastewater used for irrigation [J].
Journal of the Chemical Society of Pakistan,2010,32 (3 ).
370-378.

[5] Tunali S,Cabuk A, Akar T. Removal of lead and copper ions
from aqueous solutions by bacterial strain isolated from soil[J].
Chemical Engineering Journal,2006,115(3):203-211.

[6] Li Q Z,Chai L Y,Yang Z H,et al. Kinetics and thermody—
namics of Pb( I ) adsorption onto modified spent grain from
aqueous solutions[J]. Applied Surface Science,2009,255(7):
4298-4303.

[7] Kurniawan T A,Chan G Y S,Lo W H, et al. Physico—chemical
treatment techniques for wastewater laden with heavy metals|J].
Chemical Engineering Journal ,2006,118(1-2):83-98.

[8] Fu F L, Wang Q. Removal of heavy metal ions from wastewa—

ters:a review|J]. Journal of Environment Management,2011,92

(3):407-418.

[9] Wang Y H,Lin S H, Juang R S. Removal of heavy metal ions
from aqueous solutions using various low—cost adsorbents[]].
Journal of Hazardous Materials,2003,102(2):291-302.

[10] FRiEE:, ERRAE TR AR. 220k — HI5E R Kb H0) 0 &

R N B R PERE R BEIE . R TS JR R
B ,2002,3(7):5-9.

[11] Kim D S. The removal by crab shell of mixed heavy metal
ions in aqueous solution[]J]. Bioresource Technology , 2003,
87(3):355-357.

[12] O'Connell D W, Birkinshaw C,0'Dwyer T F. Heavy metal ad
sorbents prepared from the modification of cellulose: a review|[J].
Bioresource Technology,2008, 99(15):6709-6724.

[13] M55, sy, 56, 4. bk AELETEx Kk Cd> il Ph>
AR BIFFEN ) A FRER 242541, 2011,30(7) :404-1408.

[14] Shao J,Yang Y M,Shi C G. Preparation and Adsorption Prop
erties for Metal lons of Chitin Modified by L—Cysteinel[J]. Jour—
nal of Applied Polymer Science,2003,88(11):2575-2579.

[15] Kartal S N, Imamura Y. Removal of copper, chromium, and
arsenic from CCA-treated wood onto chitin and chitosan[J].
Bioresource Technology ,2005,96(3):389-392.

[16] Musyoka S M,Ngila J C,Moodley B, et al. Synthesis, charac—
terization, and adsorption kinetic studies of ethylenediamine
modified cellulose for removal of Cd and Pb[J]. Analytical
letters,2011. 44(11):1925-1936.

The Removal of Aquatic Lead by Cellulose and Chitin Complex Adsorbent
Liv Jinling Huang Hua Liu yinda

Abstract A new adsorbent based on the cellulose and chitin was synthesized. The effects of relevant factors including the pH of so—
lution, amount of adsorbent, reaction time and initial Pb concentration on the lead removal were studied in detail. Results showed that, the
optimal conditions were 2 g/L of amount, over 1 hour of reaction time, and pH at 3~6. The maximum adsorption capacity of Pb by the syn—
thesized adsorbent was 50.76 mg/g. The adsorbent is suitable for the remediation of lead contaminated wastewater.

Key words cellulose chitin lead adsorption
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ZIERIENIE RS Pb OB ER KSR

Xe%!
(7 MBI BB TEBE, 1M

EXET BEXC F IO
5106205 *HERIR KRB, T M
* R HRHBE AL BT 527, T M

510642;
510520)

M E ERERE LR ORGSR RS, AR 1A S A5 10 AR EE 3 RIS A9 A T T K e B
FEEXTE R SIS 4 D H P E SR Pb 95340 BB LR RGN Ph 15 Y g fbalon . 45 5RRM 157Ky Ph FELA(F
BETIEFREH, LRI TR B IARFIRE D, TORERARTE Pb & E i m ; B RE 5K Ph AELACR &
HTEREY) - HHE - KRG, 155 A 10 R LA ELRCR N 97.61% .87.84%F1 87.71% , FETCHEY R Girp , X i 41

S 93.64% 88.17%F 85.48%
XgE OER BRIBWMARS Pb i I8

CLRRARIR D — e TR S BT, R URSE
i 2 5t KoK A R Ge 3R R A HA R Y 7K
SC AR E AR S R G B T LAY |
FOF AU B, FErh 2D RO 44, g
T J S 1 2 i KR B TR ) AR P,
EERA R m RS RGP R RS
BB A TR SR BT g i
LM T, HE AT X Jm ks 2
T ZTAR PRI 1 T i O B 22 ) B S bt o X
W fe FHRRM—MESRITR, HXr AR
ARG MBI FIAE T R G A Bomny sptEre, B
A Y E A WF 58 % A B UL 2D AR )
(Avicennia marina) FkHli(Kandelia candel ) FHRAERY
(Aegiceras corniculatum)X§ Pb (AW 5 v AL A500 2
A5 T BIFFET, BT £ bR o S 3 PR ol T i R
(Sonneratia apetala Buch—Ham ) (A I8/, A
SCHFSE T G SRABIR L R GEH Ph B 43 AT
BRI, LA RGNS P A0, DL T il

el e

LI IR T5 K Ph {5 R AT FE M H
1 HESHE

1.1 iRgesr#

R i IR R o —AF LR, AT LZI R
AR 12 [ 3 2 X 3 rh b . bR i Bl LA BB ] 30
iz Bl JCHR IR SR A1 21 BRAEFR TR
1.2 A&

A AL 8 AN H (3R 1), B R 3 41T,
RN 4 kg X3 B TP HT B 1 b A IS
P(HEAREMLREL?2), [-C,. T -SW, [ -FW,
I —TWAb BRI  ANHE15 K (LB REER FE N 15%0 1
N TR JHE 1 AR BT K 5 AUk B V5 7K R
10 AR EETS K, R SR To I S 4000 4 1K
MI-C.M-SW. IT-FW ., IT -TW &b 73 B HE V5K |
HE RS K B 5 AR EE T K RIRE 10 5k TS
K, ZEN R - AR

=1 RGBS E

- iR TC e S 41 AP TC I S 4y
) I-C I-SW I-FW I-TW n-c -sw I-FW I-tw
TRWIE AR URRERE SARRE 10K REETSKR TARRIE SERERIE 10 fRRE

* JATH  E K B AR F LA T H (51 H 4i 5 40876062) , [ Zp0b RS #1100 % 8 (5T H 45 2009BADB2B0401) ;) M iAol 5

MBI E T MBS VB PR BN i
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27 4 1) TCHHE AR R GE D Pb #7041 1T 88 S i b 30 21
F2 FARTBEUFEMER mg/kg( pH EERSM)
T H pH & AL R i {23 it i
ol 7.97 20620 935.10 626.24 47.98 81.28 39.87 0.56

1.3 ANI&SKBIECH

S 2% 5 KRG HERCPR UE " B 51, B 5E 1 A5 HE
BEN T A TS /K W% 3, 545 F0 10 535K
S e 1 RRHEE TS /K A0 5 A5 A0 10 45
1.4 EBFH*E

ToAHERT 5 A 1 HAMBEMERN, ARKIE

W5 ,6 H 19 HIFtapediis K, W 7 A s
15Ky TS 8 IR, DT R 1.0 L, MINE v
TR, HNGERATER N 15%0, 1 -C F 1l -C
ANGERE K, RRHEER B R 15%0 1 N T 7K (LB
FEEFIE L2 4),10 A 22 HE50 IR 2% FHIR K HD
FRRZE R MR KBk 4y AR B A — 3K

#3 1 EFEREAIERTKES mg/L

MR APLE B K Mn

7Zn Cu Pb Cd Ni Cr* Fe

R 40.0 1.0 10.0 10.0 50.0 5.0

5.0 2.0 1.0 0.1 1.0 0.5 30.0

K4 ANIEHIZEN 15%iEkBIEL

ug/L(pH &5 )

ISEA pEXi:

5 Bt 5

7.02 1.38 0.30

196.68 2.35 0.20

1.5 BHEEAE

ST 8 A 21 HAN 10 F 22 HUEEKFE, IFi0
SERFR, HIERE R 2 S B S R AR IR A FE TS T IR R
SEWIGE 49T 8 F1 21 HF 10 J1 22 H Rk
R RIS, BER S TR S RVE I, I T4
IS
1.6 HE@mOTURTE

2 HE KRR AW 23 B 32 CES DU RO )M (Hp
He N\ R F0 [ [E S bR GB/T 17140-1997 ) F1¢ 133
AAL AT (2B = RO M A BN KA | L SR kA 7
AR H .

2 HRESH

21 BHMERSGH P WERS ST

2.1.1 Pb oA B FHEE &

X} 2 URHE AL 2R G AR AR A A T
IR I AFIHE T B R A0 Bt 45 R L3R 5.
FH2e 5 A1, Bl BTN S ABE N, Fh e SR Ab 21
AT )RAFICHEESRAN BRI )ZHHEH K T Yy
AL S, HEH R G S AN N e AT

Heth RGeEn B ko T-TW > T -TW > [1-FW >
[-FW> I-SW> [ -SW> [[-C. | -C. #4E &Gk ik
Pb B ESIA AL SHE &, SRR o5
AP T-C. T -SW. [ -FW. I -TW 7R &L B0
} 150 g7 84447 pg.37 71994 g Fl 76 344.15 pg,
AP IERA AT -C, T-SW., [ -FW, I -TW
ANHETE K HE 1 R K B S AETE KREE 10 55K
b BEAE BB B A B -0.16 pg .7 605.80 g,
36 623.13 pg 1 73 807.79 g, Hirh AN HE 5 b P13+ 35
ARG R SR OUE, DU I AR Bk
e T .
212 HHETFRSX Ph iR E R

FETS AT, W T B il 39.87 merke, HETT
Ji, B8 A 21 HA10 A 22 HIAIRE+FE,
D A S IRt A 3 - e A, 4520
sk 6. BEE TG/ AR, - 58 b Ph ()15
FE B RN FE OISR m WA (T -TW)IY
Ph ¥ A7 B it e TP SR sk R (1T -TW ),
XA RE AR T A O 5 - L3 - KBRIE Hh R
BAELERRBRREON, , AR BRI LA SR 2 3 ip gy iy 3
ARG P RIAEL AR 28 A0 39 5 R P o
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x5 KEMNFEZRE(ug) HEHKBEEE(ug/L) RHH B E(0g)

8H21H 10422 H
ik B BmAR BHdiE
A Hi e B2 i danpiiy A HE e B2 He i
I-C 2.35 1.91 1.87 1.36 1.33 4.7 3.2
[ -swW 4002.35 47.69 46.82 4002.35 115.07 113.41 8 004.7 160.23
[ -FW 20 002.35 772.51 763.47 20 002.35 1541.78 1521.29 40 004.7 228476
[ -Tw 40 002.35 1164.09 1151.35 40 002.35 2534.80 2509.20 80 004.7 3 660.55
n-c 2.35 2.57 2.53 2.37 2.33 47 4.86
T -sw 4002.35 169.68 166.85 4002.35 234.00 232.05 8 004.7 398.9
I-FW 20 002.35 1319.99 1291.34  20002.35 2125.52 2090.24 40 004.7 3381.57
I-TW 40 002.35 2 696.05 2 646.93 40 002.35 3 586.08 3549.99 80 004.7 6196.91
*6 THESFEE(mgkg).TELBMEFE(mg)RIEEFE=(ug)
8H 21 H 10 422 H
L.
s WA= & eaihy o WA= YAty
I-C 39.87 159.48 -10.46 39.86 159.46 -32.06
I -sw 40.85 163.40 3913.37 41.81 167.25 7760.22
[ -FW 44.41 177.64 18 149.54 48.63 194.50 35010.63
[ -Tw 48.78 195.12 35627.51 57.37 229.47 69 980.44
n-c 39.87 159.49 -0.28 39.87 159.49 -0.26
T -sw 40.83 163.32 38335 41.75 166.99 7 495.8
I-FW 4451 178.05 18 561.01 48.69 194.76 35273.13
I-TW 4891 195.63 36 135.42 56.97 227.88 68 387.79

2.1.3 YT R G IRICEFY Ph

X HE 15 5 TCRER RAA AR5 E P & = A
FELERIIR 7, R 7 AL KBS &2
th Ph S AR I, S M AR > it > 2K
Pb FEMR i, U TR AR A & AR
4)& Pb IVEM . ZEROMAE ks 8 4 Je ot 2= SO
WWAETERSER, 98D T DR B 5 R A ks e
W EYEE R E AR AT BeME, JEMRE RS
AIFEH]

AR AMYISRE N EY A 4N AN
FEAXF Ph (¥ RS (L% 8), TUFAE S 454 B X
Ph ¥ IR R/ MBI AR > 25 > I, B 25 b B
[ REL , 25 BN Ph S A g im . AR 25
XA T E B TR T -TW > T -FW >

[-SW> [-C. 10 ] 22 H , ARFETEK B 1 A5
V57K HE S AR VS K FIE 10 A5 B2 V5 /K Ab PR

T 5% X 4 1 R AT S o 43 O Ol 25.83 g 53.09 pg.
128.48 g 1 192.01 pg, HA £ AL FEAGHR (25 1T AY
SEXEIR R N2 B R Y 35% . 45% 1 20% , 25
X A5 P VR MK I AR T 58 X A 118 4 R M et iR e
F B 2R A A Y AR A A AR i
2.1.4  JEMHATER Ph

ARG W AR 2R S VR W R vk R
SEWICEIR S RS AE YR, - Hrll e Ph
i, NI V& i g Ph S (R 9),
HI O AT, JRTE i rp G B e A TS VR S
I R e, JF FLE AL B R R R b S
YRV S ) ) S TR AN, 15 I e v BV K AL A 1)
ARKEEH—ENEFEE.
2.2 #ERGEH RS TK T Po BS L3R

BRI ARG P AR B AR



TC I RN R GE D Ph #YATEA% S b R0, 23

274 1 1]
R7 ERHERE[EHREE ma/kg
5] A3 Git! E-3 s
T — 4.13 2.44 2.82
I-C 4.06 2.44 2.94
[ -SwW 457 2.50 2.95
821 H
[ -FW 5.29 2.50 2.96
[ -TW 5.43 2.57 2.97
I-C 4.08 2.47 2.93
[ -SswW 4.55 2.55 2.95
10H 22 H
[ -FW 5.39 2.55 2.97
[ -TW 5.77 2.58 2.99
*8 TMiEREERUE g

i

H Ak U E Uy b5
[-C 472 244 132 848

I-Ssw  9.90 12.09 5.95 27.94

821 H
I[-FW 25.19 17.02 11.09 533
[-TW 29.72 2445 13.17 67.34
I-C 7.75 12.89 5.19 25.83
I-Sw 18.67 22.80 11.62  53.09
1022 H
[-FW 43.04 5571 29.73  128.48
I-Tw 70.81 82.08 39.12  192.01

K9 LWEREAEMTHEESE(mokg)EHBEE(ug)

H 0 b3 SEYEE O ETAE
I-C 2.41 2.36
I -sw 2.44 4.21
8H 21 H
[-FW 245 6.05
[-TW 2.46 6.15
I-C 243 7.54
[ -sw 2.44 11.16
10422 H
[-FW 2.46 20.83
[-TW 2.47 31.70

P, AT b TSk b Ph B9RE ST
A AR Y Ph R BR DL F KR IR B Ph
HE AR (IR 10), H136 10 FTAL TEA IR
g, SH5KH Ph LR R T
G0, HBEE A5 KR B, e = e e

TR R TS KA A A - HIER SR
BRTIEYIRG, ZIEH R T HYIA X5
RIS, TERFIE Y I R G P AFE—
AR T IR R IR, ARPRRE Py Rl A
IR R AR - R A% B BURAE . JOEERA LY
HAE AR T 0, (HIARA AR TR A ] AAN BT A
KI5 4, HAE F R A LA ™
LAY - T8 - KRGS R IE 7T
AAlEAG

F 10 FERLEM RS XTSIk Pb B4 505 %

ab B SR HYRAHEE BAHER
[-sw 96.95 0.66 97.61
[-FW 87.52 0.32 87.84
[-TW 87.47 0.24 87.71
1-sw 93.64 — 93.64
I-FW 88.17 — 88.17
I-TW 85.48 — 85.48
3 it

(1) N TI57K I AR 1 R 48 Ph 247
BAAE LI T R G (24 90% ), HAT /03R40 7 S g
YIRFEIE Y .

(2) AFHULT P MBI R G A T 5K E 4
J& Pb Wb R 2 R 91.05% , It AR AL
PRI HE ) AL S RE AL BE Y5 K Ph §5 Yk HoAT VB AE
I AL

4 SELk
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Jiz,2001,40(2) : 592-603.
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sphere, 1993,27(6):1097-1107.
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The Distribution Migration and Purification of Lead in an
Artificial Sonneratia Apetala Wetland System

Liu finling Zhang Jiaen Liao Baowen Li Mei

Abstract An artificial mangrove Sonneratia apetala wetland was set up in a greenhouse, and the behavior of lead (Pb) in the wetland
system was studied with Sonneratia apetala seedlings. The characteristics and concentrations of the synthetic wastewater were similar to
normal domestic wastewater, while the nutrients and heavy metals of five—fold—concentrations and ten—fold—concentrations of wastewater
was five and ten times as those in synthetic wastewater. Each pot was quantitatively irrigated with wastewater for 4 months. Results showed
that, Pb in the synthetic wastewater was mainly retained in the soil subsystem, and only a small portion migrated into plants and litters. Pd
content in roots was higher than that in stems and leaves. The artificial Sonneratia apetala wetland system showed positive effect on purify—
ing Pb in synthetic wastewater significantly. The purification rates for SW, FW and TW w ere 93.64%, 88.17% and 85.48%, respectively,
while in the system without plant, the corresponding purification rates were 81.18%, 85.46% and 80.96%, respectively.
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Review of Researches on Phosphorus Chemical Speciation in

Lake and Reservoir Sediments

Luo Huoren

Abstract Phosphorus is one of the important factors causing the eutrophication of lake and reservoir. The researches on the chemi—

cal speciation and transformation of phosphorus in lake and reservoir sediments are reviewed.

Key words phosphorus  chemical speciation  sediment
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BEE LT RGBSR EEMESRENSI

Ean THE
MG LI PR R A5, M 510655)

B E R R BT TR e X 28 A 2 RS MR R . A SCHR 52010 4

A T 41 ) R 2 255 X T AR W O T 7 ) T 25 2R

455 1993~2010 4R AR HFIEHF- T BT BEFE 1T AR UTEAR

XFT 2010 4EF] 2040 4EH1 2090 4RI, bR B3 SR A S IR R TR0 R A S DR — 2B oM 1 LB T

X AU LI AR T BRI AR 25 R GE RS
R ORI EELETE ERRM SRS

SRRAEAE R S EOE -0 ET WV E BT
TV Ml DX ) 28 B AL 2 FNBR B s B K R A, BRI
A DN, 2 A 43 DO R AR ] 1 m,
Hoop 4 () BRI HE T SR 0.4 m DL, K24
A 13% AR AT, 3R 320 1w T2
§5 N TR B2 A M 7| N RS2 552 | PA e Y =
JYa 55, T 1 I e A b, YR M RN Z TR ARG
ARG 26 . W BTSSRI
VA PR B it ™ AR IR, DRI, AT Db B T
SR TERE AR U T R AR AR A R G

1 I'HRGEETHELFES

8 I S S & A 19 (2009 4 Hh - TR
12,2009 4EH [EE A (IR X ELFET )T
YRR A (1975~1993 4201101 ) . HoAifgrg T
IR K, I8 113 mm; |7 ARIRZ 4 93mm; B L IX
FHEAF 43~80 mm Z [A]P, ARSEIFRAEZFIAIIE, 75
2 LT AR U I ST Y Uk Y i R R A I LT
1925~2010 4] ZR U~V 18 R 2.1 mm/a;
T2 [8 A BR PRUK B 5 7K 5 5 R A 36 - T AR b 2 1
TEOLT L 1961~2009 4 ZR U i1 T - T #a ik
2.3 mm/a; 1993~2010 4F) AR AT IRV 1H _EFHE A
3.2 mm/a®,

(2010 4 H [ V- T 25400 T 2010 457 4R
B AN 30 a( BPFY 2040 4 )i F-1h I T 84~149 mm,
2 S P - 20 56 Ty s T 21 20 A P

TERE- TS 2000 4E F T} 280~640 mm.,
2 BIE AR FEEEEHNEMHTAR

21 BEEME

TR b 5 | i e AR R, T S N T
WA P AR R VDAL ] 525285 o Bruun PLAATRE T
TREVTH b SRR AR A SO, I ) S R
HSMRIESS , XA AT R R R Dl i e
JEIR T, Bruun & AR B BEE W-F 1 L
Tt RS AMEEEK DX A TR SR B )
Rl AL 3l , MR 2 Y Je AR TR (R ) 511 TR =5 (S)
A, =L N

L
R= B S (1)
P R— LG EHER , m;
S AT F TR, m;

h——RUP I 3K TR m;
L— R aKIR B FLIEE , m;
B—MEE S m.

(D) IR RN A

1
k= tan6 S (2)

tanf =~ (B+h)/L , JE45 1T & #E0E L A3 e 123
FE o W SR AR A 03 BE R 4 A 1/100~1/200
], B tan6~0.01 % 0.02, ##EA(2)7]1F R=50S
21008, RGN AT T AT TR B R B 1T

*IEGIIH T RG SEVERHIFBE TR R 5L 5 (2x_200911_01)
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RGBT RV LARIT = AN B Ve e R
WA A LIRS B e o0 3, SR i A R AR Y B
R, ARAIFFT B R=70S TN 1 ETF5 R A F
2R .
22 wBEEMmE

FRHEC2010 4 r ] - T 28 412 ) AT A= 0 S X )

ARUTIRIE VT BT BN 25 5, 456 1993~2010 45
JARUTIEE B TEE, 43 EL 2040 AR 12 em 1 2090
AR 40 em CHIXT T 2010 451 5 ) TN | 4 U i
MW R 0

Tl BEE T RUTIEE] 2040 43 1 T
12 em F1F] 2090 4710 -+ 40 em J5 HHER S
(CALYSPEYLIEN

F1 EFELAXNT RGBS EENZME
- TH] AR THT =2 15 TRMEE R0 LR
sl o ; .
. . . EES EE R WL Bk b5
M L I =) H e 32 R H e 3% ‘ H e 3% §
mofH K b =] A R =il A N SR i N SR
(em) (m) (m) (m) (m?) (%) (m) (m?) (%) (m) (m?) (%) (m)
12 96 000 6.86 3.43 235200 4.20 8.40 331 200 11.06 11.83
28000 100~300 3.5~14.2
40 320000 22.86 11.43 784000 14.0 28.0 1104000 36.86 39.43

HE 1 RS AT R, 3] 2040 4EF1 2090 4E ]
i W VA AL R 1R e o8 1 V8 e U 4R U 1B 400l
11.83 m F 39.43 m; & AL AY I 2 T AR 3 2% 43 3l o2
33.12x 10*m> F1 1104 x 10* m?, Ftn] W, HE~F 1 |
T 1A v e Y 2 AR RV e TR O LB B
RPEAR N TG T -th 2t B R (R TR M 2K

3 BIELEAXM FGBESRENRM

BEE AT RIGBAMMESRERZ N

HRAE 2001 454 FE 2L A ), FRIEI 2147
MREF AR A P ANEERS , o AT A A
B, A E BT 40.1% , KERAM A 7E LT
X B TLTT A M TP,

T T R B MR S RS R, 5
fiRi8 , 20 22 50 ) AR A LU AR IR R R
277 hm?, HAETE W —2F DL . 1980~2000 4 20 a
B, A LLRMRTE R D T 7 912.2 hm?, AP EEAK
FEHLE T 7767.5 hm?, 5 £ ARE D B AL
98.2% ; He Al it 1% 5 139.4 hm?, 7 1.76% ; H:
B I AR 5.3 hm?, fd 0.04%1

HE4E 1980~2000 4F 20 a ] ¥ -1 b T35 B L)
T T T b TH R S LT M ARG L, R LA
3] 2040 4EVF 1A ETF 12 em FE] 2090 4EHF 16
F 40 em J5, TR S R0 R 2D AR 2 K
2953 52 12.7 hm?® 1 42.34 hm?,
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T I 9 J& , EEAAEER ) AR
PO RV X o | AR 0 B IR 2 2 A 1 M
B Y TRVE AR S PRV B 5 T AR
T UD T 2 R B i B oA TR ) A X, A
11900 hm?, 2N AAG B ER O 2588, (LR Fh N
BARE AT TR Y 98% LA b VT 2R i ) FIBH T
VB S S AT TR XA /N, Al o A A DL v s
GRS

TR R R A CTE Y . AN YT 5
i R, T s 5 R T AR R P AT AR BB 00 . e IR
PR FER BB WA, — R NN HE R WREIR, 75—
A2 AR R IR i i AR — AN H

MR AR RIS SR T R RSO,
3 2 A AR R A B AR R 5] 2040 4R
VST ETE 12 em F1E] 2090 4E9E 16 FTF 40 em
Jei TS (R s B P v B A R R 243
2.13 hm? Fl 7.09 hm?,

3.3 BFELAXMN FEFEMESREENEN

I AR RIS 2, AT 10 55355 hm?,
BT 1 KA K I, 2 A AR 11
PE T IR,

RN IR AR AR —AE, T4 Rl
MM TR IR/ o ARl ) AR Vi O v i o
Kb n] R RO, SR R T AR AN TR %
2, AR R F 2040 AR 1E E T 12 em FIE)
2090 AEMEE T T 40 em J5, i TV S RS



27 % 14 g YT L TR ) AR T IR 5 R b R A 25 R SR R R 27

AT A 25 e K20 1 21.19 hm? F1 70.63 hm?, (2] PR, Y F T A8 Ab B JLX ) AR VR v IR BE (O 52 I D). 7K 7™
Bl ,2008(4):34-35.

4 =ik 131 SRR, BRI 2000 46 s EE T AU
P IO A R e S Ry PPRIRRL00.G00

LG B b b st IR R T
%@m\ﬁ% PR AR ES RN [5] EZIEFFER. 2010 4EHh EHFTERIAHRIEB/OLL [2011-04-22].
R TR 285 5 A% T 2010 4E 3] 2040 4EF1 2090 4F (6] 25 BHEST 5 . o T 25 L 24 B
FIsT U A A R S 42 oot ol P 76 e U 4 2B 433l SHRIIE). WEEEAR . 2011(5) : 540-543.
JEE 1183 m A1 39.43 m BN IBWUR IHIE 7)oy, e, W 7 . ARG P B A 50 7 S5 1
33.12 % 10* m* FI 110.4 x 10* m*; 38 WA 1A ARABE SR WIS, YR, 2009, 28(6) : 713,
K551 12.7 hm® Fl 42.34 hm?s i BRI FPR (8] 30, S0V T 1f0 b5 b)) |, P24, 1995,
TR 245 HJ& 2.13 hm? F1 7.09 hm?; 38 1% 119 13 Hb. 4% 50(2):119-126.
SRR 232 21.19 hm? F11 70.63 hm?, (9] ISl R 4 TR T2 425 (R, 2002.

[10] FREE(P TR E TR BRI DI . N8 H% I sk
5 SEIHk FRBERA K 28 25 AT B ST 4R 25 R ). 2008.

[1] &5 T T R BB A S I 5 A8 3 R =
AR K ES,1994,9(1):34-37.

Impacts of Sea Level Elevation on the Coastal Beach Erosion and
Ecosystem of Guangdong

Qin Chaomei Yu Xiun

Abstract  Global warming causes sea level elevation, and makes a great impact on the economy society and environment in the
coastal areas. Based on the results on Guangdong coast forecasted by 2010 China sea—level Communique' and Li Xiang, and the sea level
elevation rate on Guangdong coast during 1993~2010, the impacts of sea level elevation on the coastal backing off of coast shoreline and
the losing of coast area in Guangdong are discussed, and the impacts on the coastal ecosystem of mangrove, seaweed, and wetland in
Guangdong are analyzed unto 2040 and 2090 in comparison with 2010.

Key words Guangdong coast sea level elevation  beach erosion ecosystem

(E#% 5 1)

the green ala Chlorella fusca var. vacuolatal]]. Environ. Tox— %ﬁ?[]] HaER2ER,2006,26(7):1101-1106.

icol. Chem.,2005,24:1896-1901. [66] Li R,Chen G-Z,Tam N F Y,et al. Toxicity of bisphenol A
[64] Nakajima N, Teramoto T, Kasai F,et al. Glycosylation of and its bioaccumulation and removal by a marine microalga

bisphenol A by freshwater microalgae[J]. Chemosphere, 2007, Stephanodiscus hanizschii]]]. Ecotoxicol. Environ. Saf.,2009,

69 (6):934-941. 72:321-328.

[65] 24, X IR, 45 /NI FREEX WU A 10 s 4R

Progress in Research on the Bioaccumulation and Biodegradation of Bisphenol A

Li Rui  Chen Guizhu Tan Fengyi

Abstract As an environmental endocrine disrupting chemical, bisphenol A (BPA ) is a widespread environmental pollutant, threat—
en the sustained existence and prosperity of organisms and human being. The progress in research on the toxicity, bioaccumulation, and
biodegradation of BPA was reviewed. The difficulties and development direction in research on BPA were discussed.

Key words Bisphenol A(BPA) toxicity bioaccumulation biodegradation
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38 R 7K B A D B P R A il 5 43 4

5 5

RAH

(M EREE WM s, oM 510030)

T E WK | a2 S R I N A S AR g o LS Y R R AR Y K B B T Ak
2Oy HER I, IS YRR AR 3K HR COD VR A AR S 1 138 B R 5 A 0 W 235 SR SR B ¥ YU R K A R B a2
2MEEEME (96 h LCsy) 2330 1.74%H1 23.95% , 2353 50 26.4%0H0 12.8%0 , LISR B AL 0 35 00 i B8 1 /K BLA RS A £
Ak E WA IR TG LA B R, B AR R

KR HBIEK MRSt RORRHE WAEHEN

AR, TSRS R st A R
Ao XIFEAFAFKATG G APERMEN,  H AT~ UK
B LR 7K S R A S 0 45 R PE AT AR
Ao SR, S AL AP ARG I SE BRI, SRR K
RIS HE AT, 2 R AN R GG PEL, (UK
P AL K BTRE AR eI 28R, X LA At 4
FROKIR K FUR T BA B IIE T 1 bk,
11 f 2 S RE R AN R BE SR I EDUL AT

A A SR DR E A A P T Y,
TEZK 5 P20 g M I o ] A 5 AR
BE AR TR 5 4 LU, 2 A MERE
RER A SR A S I A R, AR AR
TAZIRIREE R m] FH TR 15 R R AR fE F

AT 28 2 P REE I AN A ARG
IO T IR K Gt R PR I 2 401, s g
KRR A @B A AR D S TR A T, A
HHCTT YR W B Rb TR

1 R=OIER

J T RE DA R s e BRI, S B Al
JEE AR A K AARTR b B 0 K, R ot #6 0y s Ui
BER , 29 20 min J5 HI0E a5 57 B 0K A AT
KT e B Rt sET- 24— s Sefa i KA,
Ffh 4.1 kg, B 2.6 ke, Bl A0 1.5 ke, FEAE A 1.2 kg,
IBEAa 2 1200 kg FEAREIR : HUAK [ ; 885 1 B 2%
SEHE  RFRTCAF A L T IS AA AR B, i 22 21,

Wk H: 2012-02-01, BRI HI: 2012-03-20

ok s FOT R, CoJJE I, fE R I FE I

SEa AR AR, o e B AL R HEA f
SR A AL BERAE AL, H AR AR KA
PEATK B, 4 CARIARAE s BEXTRLBE R K T5 %
Yy, K BT s 5 AL 4% pH {E .COD VBE B S8
SR R RIS 10 T8 7R AR ST SR
L aig 2R SR A BRI, 2y
Mot s g IR, X f B K T RE ™ A K A=
BB EMEYERL R FERTIHE .

2 #MREIE

21 BEIMEFHRE
2,11 Ay

B8 H 8 R BE S #4 ( Brachydanio rerio) ,
B A E KRR B R BT R K
2.56 cm,F-IBRE R 0.29 o TEELLESHPEFR K
YIFE 1 FLLLE BIFE R — R AsET
2.1.2 A

A2t PE AR SR K A (RS — 3, AR R
H), 5 x A2 M 27 em x 20 em B 5 000 mL B[R
ISR, [A]— R FHAH R RAS (2525 s pH 1,
i S R A5
2.1.3 A

TRIG IV TR K RS 24 h IIISRIEERK 5 O
TR 12 h 2245 T 21 = 1 C ik S Tos K,
MO FME Y 80% ; BRI E 1k, 2T LA HT 24 h



27 %14 PR R K B A W BRSO W 5 4 A 29
1S YNSRI A A SE T RN T 5%, AT 5535 24 h, [ 28K B FRVE R PEXT B2, F vk
R, A 3.4 x 107 mol/L Ft) 5555 B B VA TR FEME X BE 2
2.1.4 W 2222 [HEMR

ZEF IR E g ORFEK W 5> Hr
TR VURR , K BT xR oK f (BT ) fa Pk 2
PRI Jrie) , R K A a2 2 s e .
2.1.4.1 Wik

kT 1 I T LA R B S R (S Rk
TCEBEHRE LC, A/ NEBOCHRIE 1LCyw), HEHHRK
F TR IS A BTG L, 0% . 20% .40% .60% .80% . 100%
OKFERIATE 2 H) , B L AEAAF R 3 000 mL.
SR 10 B (CR/NYA)) R EEAT, 21
WL, I — X IR, iR I8 4F4E 96 h, B Kid
S 2 RFEAAEL, FF M BE O o AR AR By ek
KNI s AR E 43 o
2.1.42 ALK

MRPE PRI H IR 45 5, e ARGt 430
FET- A AR (L.C o) AT 96 b 43 47116 1) B3t i
FE (LCo) Z [ I R B, I B 6~7 B BRI
LA 1 A2 PO REAE VR B DL AT 85l A, Rk
JEE 3 AT, RIS S Fh AR R
2.1.5 s R Gk

(1) LCs MG i GEIRGE T 578 )P,

(2) BARWETTHEALX

$=96 h LCsx 0.1 (1)

Kb, S AR LA, 0.1 A HFREL.
(3) Bk ELITHRAS

TU=100%/1.Cs, (2)

A, TU A E Y B s s .
22 EERRAMBMIZIIIE

221 REH A

75 1R AR B2 5. (Vicia faba) , I B 42
HE R 2% .
222 Rk
2221 YeRpiubr

BEBUFRL /N — SR R AR T
FRZEIBEAIZ P ZE 24 b, BB BB IR A IFC RN,
B 25 CRRERR IR  MPYVAEMRKZE 2 em B, %
FERE RIFMLH K R ARG Tt L, 1%
TR E T B RRK R R FepR RIS E 2R AFE
MZKEE, 25 CTFHF: 48 h 5, 0 AT IIZEIE KR 5

YIBRAS 1 em , FHR 147 G [ Y (P B DK S TR =
3:)[EE 24 h, T 95%IAEEE G A 70% 11
K IRERE
2223 Yl F

Fi 1 mol/LHCI 7£ 60 CAKBHHFERAFARZS 15 min,
TRy — ALY (T 20 min, B .

2224 HEHEEK

BEANFIKEERENLRG A 4 RS, B MRISHE
BTN B AMEL 1000 A=K 5 0% 18] 1 41 i, 43
SRS W e 57 PR SR I A TP 43 #T o

3 GRS

3.1 KEHUZESER

IEFE R BRI de Tk, KRR AL
FOMTER IR 108K COD VB B BV B LR
W5 e & ORI R K R ERR(EL. H
FEAML K B DY , A0 K 52 3™ 5
To 0, BIGEfa i ok, HoK A COD VR i Al Ae )
EREY SRR il AR

F1 KEHNUEIWER  mo/L,pH TER

R
KEIE - w g 7?:# :{%\”@(E
HE A A iy B BE
pH {8 7.9 7.2 6.5~8.5
CoD 268 38.9 <20°
B 1.71 0.009 <0.1
] 0.428 0.059 <0.05
VAV/ X ER ER —
ke 0.825 0.053 <0.1
il 2.18 0.226 <0.01
it} Akt AAG <0.05
i 0.002 A <0.005
WA 1.06 0.046 <0.005
o ZIRCHFK IR FURE AR ) (GB 3838-2002) 2R #E
FRAH.

32 mEaEIMFHRE
BEhth DR R IR A R WA 2.0 SRR, R



30 MLEE LK

27 &1

IKHEABIEAL | f0308 o e BRI KA 22 06 BRE 15 £ 52 A
SRAYSPERENE, BIME7E b J HOKRE R B R AT

K42 ADBRPERAL, LR K HEA fRIE AR 0] v i
57.5 DNEEERANG , 2R EE R 0.174% .

®2 pOaIESHHEER

KA A BARERIRE RS IREET R LCs 95% & {5 R GEHEBORIE  BEERAL
JEIKHEA f 3 Ak 1.35% 100% 1.74% 1.20% ~ 2.54% 0.174% 57.5
g 18.26% 80% 23.95%  18.54% ~ 30.95% 2.395% 4.2

3.3 TEMRRWZIAR

I EARIAZIRIRE RS T3 30 BOKHEA I
Ab a3 R KR, F SRR T 233 5 XS
MR U3 S 2 e, i LI v T B B
XL KON 2 SR T R A AT 3%
SO, HAT ARG R AR RE T, 8 T o A

®3 BERIEMOBZTSE

A T43 % (MCN%o)
G WMEAF T P
(p £8,%o0)
1 [ERERORIE 5.6+1.33
2 FHE X e 102 £1.56 449  <0.01
3 BEKHEAfaBELE  264+341 1136 <0.01
4 fa i g 12.8£2.32 538  <0.01

3.4 kAaJREES

TS YR A 2 AR ) 2k B, Rk
57.5 ANEEMEERAT, I A RO KRR St HA
BORA A ETRE , 55 4.2 BP0 . AR K SR
BAS I f A R, B s Al A 7=
T ARG RS TG I T, Al A
Xif Tl KA T4 S5 A Bk B, RN S A
SIS IR | K F B R K R HE A I (i A fa
(K22 B 5 g, S EGE R R

IK AL AR RIS T R, K e a3k
B R TS Y o R R A L K SRR
WEFRAE . 45 R FIFUL YT 251 B 5R 96 h
LCs 2379118 0.114.0.131.,0.22 mg/L, 16 % K HEA .
JEAL, PRAKHRER . AR B B RSy B 0.428
2.18 F1 1.06 mg/L, 1] LAWK /K Hh i i) s 1 i

3.5 feMlTRIREKHIBREN

) BROK BA BRI ECRALRE ST, LB PEXS IR
(3.4 x 10" mol/L. FEREIRFN A 3 — 15 2 , HAEARIL
S FEEWUKAES R G 4, I BRI R
Wi N AR .

4 INGS

IR ST AN 25 SR AT X6 7K A K B 75l f Ul
KR MAELESRAT H BT (E AR K A2 7 HAT 12
SRR EARESR IR . SR SR R
HAEMAEAICHE , v B4 TR sk
PAANWYSYI U SEECES Gc b A me X L eI PR e ik A
A KT RN R ] A B LB . AR SONH]
AR R B K T et B At TR
PHESLE AN , o e i PR BERL ik fls . 2
SE b, AR RTAE TV R K A R R A 5 T K
AR B2 PR IR A S R G2 BIeH

5 SE3CEk

[1] HIEH, Ak, flfadeadti bR oot =i il [T,
R EI PRI, 1999, 14(5) :35-37.

(2] ZEMAAE, KIREE , Z5. VBRI a2 s i UM F 52 .
B ,2006,25(1) :43-47.

(3] 25k, SRR, AR REAT Colb 9 Kk A= 8 25 Pk 5 B BF 5]
AP R, 2003,6(29) :21-23.

[4] Ml BRE L, 38, 45 JLRD Tolb B AKO - 6 7#E 1
H 2k DA B AR F D). 8K = ESE L 2002, 23
(4):40-45.

[5] FhBELE , TAHEME , A, 55, AR Tk E K B E
WFFEN). LT3R S $5ERHEE ,2001,21(6) : 28-31.

(6] K PR RIS Be ol R AR R . IRkt &
PEHBESET 2 W TEIR]. IR VLA B B HLR)
1998.
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BRI 45 B SR EA R FHSEAS R PR R A R
FORSR . @Bt H PR KSR B 7E BRI H A
R HER BN R MRS AR, WAL fE R ™
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237 0 PHAAL T Sk BRIEERE R PP o XS D ) 2
A A B BRI IXURSE 170 %o SN S T o
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132 T3 ta, FEBEHE 1207 IE VA R 20
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Sk TR BARIE TRV, AT AR
() — S5 B BT, VR Tl R v i B XU, B P
m AT I A, 878 5T R AR FH X
FH Ak B, IS AR B S E  rin REad
AR o

2SS I ARV AT B, AN Sk K IR AR
PX, RS km ST EKISTCK) RBUK G 15
BHTT 5 U AR Y L il AR VTR, B B30 H

Wk H: 2011-12-14, BUFREI HBI: 2011-12-29

UK AR M FE B 7E 20 km LA b, T H @R AL
POt B e = R N s R e = IR TV &
R WA EABUK,

2 XU RIS A

A IRV T 3l R ) T AT 52 A o XU Y
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fifer™ e G R A A
22 MLIZEHRBR MRS
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(1) BAICNAFAE R SE R P 50 B — g Rl T
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(2) BAICHAFTERI SR R Z2 SR, e
[[OF/N= W o= W 2o ) il Y T/ WU DS = £ N [ 8
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KA g1 qo g BB RS PR AP 15
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F2 FEUIBLEABEFERR t
P A X 2 iﬁﬁil@

I 5 &  AE  WARE R R 5
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HT T2 05 3k A RIEE R e AN L5 A E X, P
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3.1 NRIBHERBISHT

KT HEFROT ISR 1 175 TR INAE K I ™
AE R SR RN i 0 B s i S5 0 P R 35
e o KR FNEENE SR IS o B0 i i e
SLHEANRGEE R . 8l 5 55K SR A
N FR AT RIS KRR A A B
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e g A AT A PR E

PERST R IR RAm) :

Rf=2.665 x M"” (2)
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%3 MESHEENHHIRERR F4 BEBBEUIRBRMER mg/m?
ARG - s fa % . o B
(KWia?) XA B XM - AL T F R PRUEH
o s - 1%3ET /10 s 120% 351 10 300 450
375 PR A& TR L00%FE T /1 min - B %
FETC KN , K Bt )4 Z T 37620 —
\ o BRI 10
25.5 iﬂiz,jﬁﬂﬁs%%ﬂz L00%FET /1 min S — 700
He ETE 20 240 200
A KHGRE , RBHRBE 1 BERE0 /10 s I
: TR — 200
0 RITER 19%5ET /1 min T
D RS D S — 200
0 2;;@?—;%% R 12 000 450
7 ﬁ:'q " 9 >
1.6 P E T 23520 600
G S 20 003 100
T RIS AT N IS Sk R A KR FH T 12 —HR 5000 100
B R B K IBREARIAF) 23.7 m, 1E 18.6 m 212N, T g 5760 300
FRVE A TR 1E 18.6~21.7 m P42 Y H53 LR TH — —

AREEBREE  7E 21.7~23.7 m RN, Br&E A G E
3.2 {LEFMSittRERSH

LA EI AR R R 2, Db S K
8 R0 NI 727 7 O I = W72 | R 5V S 8
ENioATS
3.2.1 KRRV 5B

KA I, B IHIR A v] BEAR B K A
TEPRL R TR AEDTR I 32 1AT , DA X G o s s
M) 5 4% R WDAE AT FCeh BB, Yol FEE 4 3l A % T o8
TEPE DN HES . 2R AR YRR AR ) M R TR
VKA WER = 3 P E R
322 M2 oA

DL SR 5], A it S OGRS 2 R i
SR N K A A A — 52 5 F I B
Yy, M FS H AR VLA AR B T, X il 3 i
AISEMR AR 0N , HL R IS T K PG 3 — g I ] 1Y)
FRRERNY UG , A2 X0 i B A B N RS2
3.3 {EFEMtHHKSIAERM

A2 6 A T R DR RS TS Y %
Kz B F MRS o RSk 1
AL 13 4%, BEANISSLBERX K EL 150 m,
B BN 1950 m, & AEBEAIR LR 0.23 1K,
RIZ) 5 a A AT e — ik 244 Mt , i FLI (ol 24 55
RAILFEEAL,

K FH 22 MR A RSE AR AR S A2 it Dl A K<

IREERZ A, ik b i i AP 2 st R
W T AR A R R PO 2 At BRE (GBZ 2.1-
2007 )WARUEXIANTE] . R T A R R PRI XU S ik
FHEHL, el N BOEH I TAE T ER &R
MDA fi B 157 7 F000 40-#07

Al SR B R AR B R IR T 25 S a0
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Chemical Terminal Risk Analysis and Risk Prevention Measures

Zhou Ben  Wu Yaoguang

Abstract The methods for risk source identification are discussed in environmental risk assessment of petrochemical terminals with
a petrochemical terminal in Jieyang ( Guangdong, China) as an example. In this case study, the environmental risks were predicted and
analyzed by models, and the relevant risk precautionary measures and emergency plan were proposed, to provides a technical reference for
environmental risk assessment of petrochemical terminals.

Key words chemical terminal ~ environmental risk assessment precautionary measure
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Monitoring and Analysis of the Bio—toxicity of Electroplating Wastewater

Qiu Ruigiao  Zhu Daming

Abstract Fish died accident occurred in a fish pond in Guangzhou because of electroplating wastewater pollution. The bio—toxicity of
the electroplating wastewater and the polluted fishpond water has been monitored by chemical detection of water quality, fish acute toxicity test
with Brachydanio Rerio, and root tip micronucleus test with Vicia faba. The chemical analysis results show that, the concentrations of COD,
nickel, copper, and cyanide in the waste water source and fish pond water were exceed the water quality standards' requirements. The
bio—monitoring results show that, the 96 h LCs, values of the electroplating waste water and the central pond water were 1.74%, 23.95%, re—
spectively, while the micronucleus frequencies were 26.4%o, 12.8%o, respectively. The electroplating waste water containing copper, nickel,
and cyanide has a strong fish acute toxicity and significantly effects on the micronucleus frequencies, and enhances the risk of induced mutation.

Key words electroplating waste water  fish acute toxicity micronucleus dead fish event
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Discussion on the City Vehicle Pollution Control in China

Wu Minxin Cui Xia

Abstract In the past years, the volume of motor vehicles in Chinese cities has been continuously grown, more and more vehicle pol-

lutants have been emitted to the air, and the vehicle pollution has been the most important air pollution in the cities. The measures for vehi—

cle pollution control in Chinese city are discussed, by taking Guangzhou for example.

Key words city vehicle air pollution control measures
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The Effectiveness Evaluation of Vehicle Emission Control
Measures from 2005 to 2010 in Guangzhou

Yao Xincan Hong Cheng Nong Jigjin Guo Jiliang Zhang Shaojun Li Xiaoling Zhou Yu

Abstract The vehicle population in Guangzhou has increased quickly as the local economy growing. The related administrative bu—
reaus have taken a series of actions to control vehicle emission. This research has developed motor vehicle emission inventories of 2005 and
2010 for Guangzhou. It can be found that the CO, THC, NO, and PM,, emissions of Guangzhou in 2010 have been reduced by 11.0%,
19.6%, 9.8% and 27.2%, respectively, as compared with those in 2005. The emission reductions attribute to the adoption of stricter vehicle
emission standards, fuel quality improvement, travel restriction of motorcycles, et al. The temporary transportation control sirategies imple—
mented during the 2010 Asian Games in Guangzhou also contributes to the motor vehicle emission reductions.

Key words vehicle emission emission inventory benefit evaluation
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Development and Practice of Green Education Course for Primary School

Chen Huihua

Abstract The development concept, target, implementation measures, and evaluation method have been discussed on the green ed—

ucation course for primary school, according to the 'School curriculum management and development guide' issued by the ministry of edu—

cation, and by taking into account of the practice on green education in primary school.

Key words green education primary school course development practice
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