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i th AT & AT

REA XEH FEH
(ERWEFRWETRRPBITHF, KFE  116023)

BERATREERARPEMAITIRAMF/HEERER, HPEELBRKENNS . BHERK

ER. &MeiFy. SREHSERNLR. i, RERMEAMYERINA —SRENEE, AAXED

AT N RS WA IS5 RRE

XMA LR, SRS, SRS, ERER, KNERE.

| RERERFRTERNESREXEY. HEE
RISFHER RS R LB BINARR MRS
AR , T EL LR RG2S
RUENCRE, FRERE LS RRFUARPED.
FRAENERFEREHER DO BERTH, £
FEY. L. PEIBRHRDBTHEIBEABKE
SREMNEL, SEEYTRTRMGRRR0. 5K
HRENEET, SROLERES RN EKRRH 4
SREMBEEMBSAEED. SENFRLEE
x, ARSA G RGBENN, 5T 0 HEEF
BB e ME SRR R A REY.

HAPEROTHFRRT —TH 0 RE, F L5
RLEMIES , LPEXESRNER. %L, BB
0 40 VTR A 9 2590 2 TSR 2 T 9 1 08 R UL
BHARR. ‘

1 RiBRm%eHS

A BHM LA EEBKRFBRERA, ERAR
EL P UES BT AP 2 S 3 The
¥ EMI R K AR RS KM T S
MR BR"Y, ERRTHBEY. BRE. W2
KF 3 mWEHFE EKRERNEAET, WEHR
LB 9T B AL e 2 UL 4 19 A D B A
WML, % BUS M INE — R, BREH
—EH B, KR LAY ERNRALK, #
LRSS S Y L e L
i, EHMT & H W EM TR,

BB E LKA, 2L B A4 RILA K
W MEHRRREDEEX, BERETRY, X8
RBMRAITIME, BB RS L T B R
D2 70 70 480 ¥ R XA A MR A0 T 5K 6 K (MHWND 4 EL
AW, “EARS—BH—BEK. AER LS, HE
RSN 1 M T Y A L B 6030 CR L9

KHEREATHEEAEY, A FTETHERBAY
SN R WOT A R RN O AL R, &
—BEEENERELEBESREN. BEEYELAT
MHWN MEHE AP MHWI Z ], HPREFSH
HELHYRRAGSE SBERREL, PHREBLAT
MHW R ¥ E3 KA (MHWS) Z /], K EABH
Y. EENBEXNMNT MHWS 2 |, SERE
5—10 MR, KEMBESD,

2 EmamByER

HHRRR T HRERTAALYEERR
—RAXKM . CHREMTEORE, HOERREH
WE. kW LEME. ARTEANEZRAR
¥, EMEIEAGEA LI, IR REB AN, W08
AR R Z2HARRHEER, BT AREEEEN
BURE. BREKZEABRILES, KT
£4HBE LN, R B Y, XL RETEY
(ereck) UGB HT B s TALTF MY WOLARAT, B
FANRMm | AL, TR, HE% AT
BB B AIE ] SRR RV,

HE LB A SERETE BB L NG
B RGBSR S, DA MOk 905 WA L
Y%, EVRE-KRE, HIHEZR, AR
EERG E—ERER MR, A LR AR
KEES, LBFERENT, ATRNEEFHE, %
KRB MRS T B TUBRKIE, BALNLAWE %
WA, B, oA S BLAR I 60 R R R
BEENEEAS DS ERAY > RALY >R
H. FEAYERPRUENT 5 TN SR
ARG A FIBOK 4, B EIBRK = Mn Fe,Cu.Zn.

«ERGBERPEELSHHE
WA A . 1995-01-22
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Ni, Co 1 Pb & Mtk LB AP BRET, BRESE
PESRHE S, AR RS ALY . X —FhE BE Rt
B, BHSRETFSRERN S MR LYBRBERD,
KRR T X8 & R B T 4 Ak TR B,

S—HE, RETRY TR RN R
BTRERL. EWTH R 20 cm KWARE, #
ERABBENSATHE, XHTBESREALDE
AL REmREL, B K B T SRR AR A UK R, R
HBREREESREATS, BREERLGENRL
RRMEE TS LY, EFERS, BHEMNTE
IR BT Fe. Mn EAABAKS R L, B
VIR WA, 5 pH E T, HESRSUREHEY
Fe/Mn SALWBRM BB T X, &MENSESWHT
BUTERARRERE M TIIR, 52 W IR EER
Wk,

BR AL 4 0 U1 B o 3 X R 4 AL 3E TROBR IR
RELEEEK . WL BERRAKREG T, %t
B — B L mm K, ¥ RYTE Y R T KE 30—40cm,
FERRNTBER , ST FRCE 20 00 I 3 T K
BHTOE A . BN LMK IS, AALE R R
AR R A HAEA . R BRI T+ WeF R ALE K
FR, FIstKe ke tin KR isse# ARy
':P[ﬂ.’ .

AREEEE, b TR L WHRBYTFRIPR
A B9 E R B LR R, BT,
KK FRTELIT FEESARDEDORE, B
HEERNTH, BEREARE, ERRAEER
—BURGHKSHLENE. ZiRERTELR,
EW T JLEITE B A (Fe, Mn. Zn, Cu, Cd. Pb)ag4H
AR, RIn e T Ak AL B . RS
- RBRARMEBENRP THRSLNE KLy, =

B, URERSAMTHRAE . XRRTRMNEK

MAERMBN LA . 20 B R SRR A&
PIEDO RN, EWITELY 0—15 cm FKEYEE +
Wy B RBRNEWOKES, IO TREESE, #
AL AE P B B AR,
SYNREEMEATRECEATIERNEESR
BT, SURAGREEASEYE DN
WL, ERSHK. LBV, BBOBEWIE R
ETRBREN RN, 5T 8N LN, &8 Oxic 1T
BEMWER: #. RSXENE, BEWEHMR, £
BT Fe/Mn K& E ALY F [, I T M6 2 O B 64 9
RERBEEREREALY . FHEMELYRERET
HRIBHERAHLEMMTFRERBOAR, At

- S .83

RETURYHSROEFAED, ABEHHEE,
HEEWIES RO ELE ER T AREY: ARR
# Oxic %44, BIHE NEFEERMLE.

MR MR AR TR R B K B AN . . M
BB BREASETFRATHETR My, Ca, K,
Li. B). SEEA (LM A R 3000 & R A0 I B 4
BHER, LHERLESNILYRLERBS S
&M (Cd, Hg. Zn), RILBABARRENE DTS
EHBER. Bim, [CACL] ARBHRBEKY, logk
=6.9, W-RAMMHEA MW logK=14.5, NBH¥AE
HEH#ATREN RN, A ERBNKEA, Cd R
HESMSUAMM T RABRASBEKES. £7
AR, E5SMER S WHEEHMTTHNE, £
HAHLUMEBLRMYBRKBAT, RENRELLBR
Fsant. SEGLEHRERNYREE. &
PUR BB BB R RY . KA S WAy VLRI RS,
Y QUALE: 3 A Rl b Bl Ll R R
HIEWNRE, #TEMTRMN .

HALMGBR A FRAERARTGR, ADRK
HMBIPRAR L, R KRBT REREA TR DS
AW, BHHBEADRRA i 15%), REFRIER
WL, 8 sUMDR. BEERE RS T EY
WL, FHREE S 1—20 um09, BB AIBTRAR
S WA RABARREBR, ERERENA VLR
MFWREEN RN T, ELRH, BEH TR
B, CHEERLANAYSESROEA. FNRE
EHRRYATRRNREFXRER. RANRER
MgEHmEERN, EMERLREHE. DRAEAY
BROENE, BESMEAE. WERDIRAMES
HELEERER-EVEEN, #E—SHBTHSY
TR A A W ]

SRFEREERETEI TSR, FTH
BMWBREEKFYEER, WL SRk R
i, Zn WEERT M 0N 8 509, &R EENRMESH
BRFHNRMENRAG AR, HYEHHRERR
WAT—ERHEM, ERREXRHHKR, $RE
FRZH—-EEATEY, ERKOEHLRHBLE
F, HFHRASRELESROES. 4L, FRIT
M ERER. B, HWENTAENERRKRES
RERAN”, TRY AR AR EESAR.
REBIHANEABERGER . A THILRE
RESHEK, SRATF 8%—50%Z MRS, HEE
B AR — ML BER RS 3.



s 840

3 eRNGH

EFERE, RRERECZIARESN=LESR
M LRI, RSpEa KR TIEXKMEABK
HIGER, MRMEHSRYUREFISEYEHRY .
EMA, EMETHORMSRAFR. B, &
AW H O RAHY TR S RY, KPR KENN
4 M, Pb WL B R B N Ay 90%1, HhB R
NERGHBEEARRS, EEAZIBHARNREE.

HHEEIAREDN=ENERBIETYHRAERY
h, LESSBENE, HEHFLEELR . &
ARBMTEREEEABRANER.: FEABPERK
RAETUVR, ZRIBYELBLRO AR H] K. Cd
25, Hg 10, Cr 3, Zn. As. Pb ¥ 5. T REERXH
AR, Zn, Cd. Pb, As W ERERA KN 23
#00, Bm, REHSSKIIRYPEER 58
2% —HRAREFH4E P, Zn, Cu, Cd, Cr)s —
MR R AWM IR LS K (Mn, Fe, Al Ni, V. Co. Ag).,
BERREAXEDHEEHESYHRITRE I 2 15,
EREE 1933 FELEMNSEER K IR,
C BIRSRER, RERY TSR ENREEE

BB THABRERAZESHEWAEE. AhaER

TCEK, MEERRNGER. BLE . AHUR A RN
BARBE, TR R XS EER . FOSH,
BEE. HPHANSE, HAFED SR, WOAX
£AAIIE A SRR GSBYNEE. FIBHEMN AR
REBEEHUTANTRYEERLROELS. fim, B
KA —BARBR T EELREETRREALRE
RARE <63 pm MUTRMN, T 5 —BRRRHA
 H&B/E5Pb. Cu. Zn, Cd AFFRAERD, ERIFH
MERNAESAS, ANESRARABTFIREARY
5 Pb. Cu, Zn. Ni TR A BRI, FIHAKARM
HABRSHNER, BEARRXRESHKTERS K
B, WL, BER AR AR B X — X
BB — B RV <63 pm 9B AME IR R R E,
BT BRET. B5h, TAILEA S QBRI FTED
BB/ B R W, SRR A5 S A,

SREERNERARRELAZS], TEETH
EEFTHLHAER. ITESIEEARBRALRE
REIEL. ZARFERT, RETBEERHERE
VBRI 4 BB, Mn ZEVTRUE FULER R R8P
MERANR, CERELEERRTRYALTHE
K, Mo BRI ERUK ., MBS 8E LEAS, BE
ML E i kU,

% H %
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EEX, $RERER PO EELEAMIBETHE
AIB9EREE, FRI—TIHNHRIE. ERAN
FZEHHEER, E—S MR TERANERHZEER
¥, MEEMTKEE, EE <100 pm, BEEH. K
WEREIEEY FIEREE SR Pb # He, WHEP, &
ZEBSHKEEERYLATHN: Cu=10%; Zn=
19%; Fe=23%. BBLTT I, &8 NhiA i i B K 8
ZBRY, WEBRETHYEENEMR, YE&RABA
s LA T EH. .

WMEBHBIHE—SRE, EMEBEAN, Pb, Cd.
Cuo B ERBEE, Cd BLIBRMAETE, Pb BREERN
WFE, Cu TN F _E2H. A, fAENBNY
HC e /NN B EE, E—A Y EF AR, By
FEIAEAEARBRYERERRE L, WRBTEE
SEREART, MESWMEMESHTRUELBK.
B WA R, R TR RS XL RMR
W, ERRY RN KRS RBEERRY L. '

4 HEHANSRUER

— A0V B B 2 AR R VTR R R 1S R B
CEVULEPNL P TE 3o SiE s 28 o
RS, RS ARRE LMY, SRPVLES
BRAERE K, BENEN AR Na®, C7FF

R, AHEIERESDMNE, RRtARREBEERER

FIHTheE. Rtk A ORI S R T R R R A
ERETHAE, TTHE N A L 2R M NSRS B . T
WRRGSMERS T LETH AN, LRETEDR
BN, AEEENBESE Y, FHit, CHENTR
WERK.

R FR kN R, MRS R KEH
BAER, SREEFBRHUEMETFSRE. #im, B
‘BRECAERESENEAEY, KPP ELR (.
Cu. COE RS T MR, REHY A LR £ K
W, ERTHRMRELEY TSRS BTG
Ha LR, B, BEFBTMEREEPRY K
M Cu. Hg. Zn MR, EEBRRMBISREFRE
ABEMERE,; WRABTOAEABRENETHE
P9 M, B S A NS R M B F AR

Gk EEHREHYELRBEABRNEBES
R, BEAEYERSROKBEEER. AWM, —F
RYIRE Cu. Fe. Zn WERE, % —FHY T
R Zn 5 Cu MR EEAR T, XEY, £RHYERR
BT A, '

Wit b AR LA o FRUR S R, KRt
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FRMCA KTHRBERR. TREFREY, 2h K,
T Cd 9 27 % BER B PIR T, He L BAMRARCT.
BHh, EYERNAKRELERSROTARE,

REXARAmMIIEERBNEEZRI), SREFE
HHEEH AT, Y L REREEEESTRS.
ERBE, HEFRUGHARMERE. RIS
MEYH FHEPELESESRERF HRBBEHEE.
Y FHASREMEN LWL, Mo, Ni BBHRE LR
ENE, Cu. Cd BEKELERENE, F'r' Mn™",
M, Zn" EA S RBHBN. B TEWERBHXER,
HYWERKRESHYNRE RS EHER. HYRK
ERYBBRBRT LR EDTH A, AHRTIRY
AR FRL BET)

HYBRESRA—RAE KX, ZERRHY
HYRAZEAMRAREDNRKERTRNER. B
b, RERYESESRNEYENBHBTLETESH
W, AHAREERXIHEYLNE RBER, K5

Y ERM TR AL SREFEFLEL. I T A

PR B KE RN TN, AAMBKTEEENE
Y, WAL AKRERY., BB T, R
W, BEY5ESLR Cu. He. Pb. Cd. Zn WHXFTE,
AH¥ES THEESRSREN.

5 SMMELBHBHONY

HYEK SRR RSB EINARETRE,
LM Eh. R4k, B, BRER\FRL. Cu. Niy
Zn REYHLENRRS. EdRELSMEDF=L®
¥, BmliELETE Cd. Pb, HeRWEW, &F
MEEARN., AECHHAYBEEZRERABIANR
iE, BRSEANHEEYES R EHRTHR. £L
MpHIA 0.32 mg + L™'Cu, 10 mg « L' Hg "J#W#lK
A K, Cd, Zn, Cr** 1 Pb PRI 89 2 K R W3
A, RUEHBRE L MAKAEETER. Him,
EMERALIREAT, S@N BUUBRESERRF
=, A TR T RIS, IHEYEK; ME
EREGHT,. RE 1M\ THEAE. LREYLTHE
BHYER He bR IRYEENES, He WA A
BoRRyPALRORSTHm. ESHFLREN

-EODEAFRY . THRARS SRBMM. o,
RE—FARHEA—LESBESROTKEER, KEH
WEKRAABHAREH, RURETHYHHK, ¥

EE, EAANRNRAYRETAKELELR.
Cd20%—35%,  Cr20%—5%,  Cu60%—100%,
Pb55%—100%, Fe8%—100%, Mn5%—60%,

o H ¥

e85

Zn20%—45% 5%,

&R A b EL (Se. As, Hg. Pb. SnH¥MNT &R K
AR EEREY, FTARBARSFERE S, B
HUBENEPE/L. HiM, RENTHRELHEE
AERBEIRTEY—RFERN _FER, FAA
By hBRtie, RPERVTHEREDER, ARl
H IR K 100 17, MR (PHL. 5T, FER
EERRE,. ATHRASIRERT, IRREELEY
NBEEXBRARER, BT RERGERBRREE
YRR, EERELAOERENRYFHERSRX
(6] % 0. 45—8. 78 pg » kg ' (T E), BERTFHEEN 0.
61 mg* kg (TE); ERBEZEERL, EREEFE
3.1 mg kg ' (FE), XXWEK RN ZYENAKES
R LM, RORMEENFEROERRET R
B, HE, XFEAZIBEREAEHMY. Him, 8
ZREROEELE, BREEREL Tmgr kg™' (T
B, MAERSBNBHE<L pg - kg ' HKFN,
PP EERKEEEYEATENK, FEREDN,
KERK. B ERFERSBEME] pgr kg™ W
HAFAB S, MR REN AN FTERSREABR.
EHEEEYENEESRNENERLAYRENE
B, BRXse iR itgmssiE, AiEm
HBEARYBREE.

SHOPRAFYARMDTRER, BHLEENEKX,
BHEWER, £ 150 pg - LT REEE A EY
HEW, THFAFTE SN HALRTROANBES,
MABITRER, BAYEMEDEKkKEGE. NAYH
WESHET, X B EEL A YRR Y EEN.

TEHLawMAOREEEYEERK, ETFHRE
HYHEENRLRS . FREACT, BibEHXH %
AHREREKPERTHLEY, EER N 6T pgeg™’
gk, ZEMEK 2 AR, FRAA/PTELED
Y BE 3K 809 pg » g7, BMEEXHEEMKE, KUK
EYAEKZIERREE. BETELEYERDEKAE
B, BEMERESAEAERENER, BXKEEY
EEMENREL, SrEHREER, REREAK
BE. TELSDERRENRNY, THLERSHE
TmmBEE, EXES ML TR LD skE
AR SEREN, FHit, 2EBUN 1982 FM|MA T
2 FKEF/NTF 25 m RS RS ESAEWEITER
BERE, $6. KESEBEEHATES.

SRB TS A S BERERS, XRAEL]
MELROBREMRK, EESRMHAER. Zn. Pb B
EEWHEEN R ES, REPERE, TRPEH
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RO B Ay CuCl (100 mg  L™Y), &% FE 56 d FIRIMOFE.
RERERBHFTF, HRFELE 25 mg - LMK
BEHZABEKRMER, MAGRERROFT, ERF
Co i BERGT, REXZAARPHEM, Xt—Fi
T, WMy A TREME A,
BREMUTSITENRBER =LA ER, HE
AEFEMGERLT, FEZEENERMEHER, £
RETHRYS AN SRR, &RARERRELE
HhAF PR EEE R, Chesapeak BHF R 1A HifA
BB, TEaEX S TEAR. SBEEL.
HREE. T IROMBRAMARERBHAE
ERREEBHELAFE. £ SEX LB EERES.
NRMELRESTERSHAAX; ENERTRR
Y RN MITRY N T LK, KBRNTERSHEE
WSRO Y, ERRMEENONA, AT T SR
CEE. BRTEROERN BN, RERERLAERE
BEACARAAENRE. REEERRE - ERNT
B, tREAREWSERAYN, EREHTKEEYI
2. iR RAER R RE 2 EHEERN
B, An, WREXBSRAMHEEYEANELH
. S¥KEpEL, XEEYREHHTEYTREE
SEZHeRBANEE. £ RELBHRRAMBEE L
EARER N EEE SR, ERERBRHE—
FRABIR.
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also measured, and the total levels of amines in
the cheese were also measured, and the total le-
vels of amines in the cheese were about 1. 34 X
10° ug/kg. Based on the daily diet and drinking a
person, the theoretical calculation was made for
the relative yield of endogenously synthesized ni-
trosamines in human body in different areas.

Key words: endogenous synthesis, nitrosamine,
gastric cancer etiology.

Temporal and Spatial Patterns of Environmen-
tal Risk Events in the Past 30 Years in Shenyang
City. Bi Jun (Institute of Geography, Chinese
Academy of Sciences; Beijing 100101), Wang
Huadong (Institute of Environ. Sciences, Beijing
Normal Univ. , Beijing 100875): Chin. J. Envi-
ron. Sci. , 16(5), 1995, pp. 72—75

The index of “risk frequency” and other relative
indices are used to analyze the temporal and spa-
tial patterns of environmental risk events in the
past 30 years in Shenyang city. The results show
that there existed an extremely significant varia-
tion in the risk frequency during the periods of
1966 —1977 and 1978 —1979 (¢=—17. 3535 to.u
=2. 807). During the past 30 years, there was
no significant variation in the spatial patterns of
the evironmental risk, while the distribution of
environmental risk among the districts was ex-
tremely different. In Shenyang city, there exis-
ted a series of high-risk enterprises, and the
‘chemical industry was of the highest risk.

Key words: Shenyang, environmental risk, tem-
poral and spatial patterns, risk frequency.

Assessment on the Comprehensive Urban Envi-
ronmental Quality Based on a Matter Element
Analysis. Li Zuoyong (Dept. of Atmospheric
Electronics Eng. , Chengdu Institute of Meteoro-
logy, Chengdu 610041): Chin. J. Environ.
Sci. » 16(5), 1995, pp. 76— 78

"In order to study the possibility of the use of a
matter element analysis in the assessment on com-
prehensive urban environmental quality, an as-
sessment model for the comprehensive urban en-
vironmental quality was developed by calculating
the comprehensive cognate degree between the
_environment and each assessment class. The re-
sults from exemplified application to 16 cities in
Sichuan show that it was rational and practicable
to assess the comprehensive urban environment
quality by using a matter element analysis.

Key. words: matter element anlaysis, cognate
function, environmental quality assessment.

Membrane Bio-reactor Technology for the
Treatment of Water and Wastewater. Fan
Yaopo and Wang Jusi (Research Center for Eco-
Environmental Sciences, Chinese Academy of
Sciences, Beijing 100085): Chin. J. Environ.
Sci. , 16(5), 1995, pp. 79—381

A review was made on the concept, categories
and characteristics of membrane bioreactors and
the advances in their R' & D for use in the treat-
ment of water and wastewater. The bioreactors,
including the immersed hollow fiber membrane
bioreactors, the crossflow filtration membrane
bioreactors and the extractive membrane bioreac-
tors, were described by giving eight examples of
membrane bioreactors for the treatment of water
and wastewater, and their respective technical
parameters and treatment efficiencies. All of
these membrane bioreactors used an activated
sludge process in their bioreactors and were
equipped with an ultrafiltration membrane, a mi-
crofiltration membrane or an extractive membrane
in their membrane units. They have been deve-
loped for the purposes of nitrogen removal, orga-
nic pollutants removal, or degradation of priority
toxic substances. The membrane bioreactors had
higher removal efficiencies, for example, a COD
removal of up to 80% —90% and a NH;-N re-
moval of over 98%. There was a lower turbidity
in their effluents which are thus suitable for
reuse. It was pointed out that more and more at-
tention has been paid in many countries to the
membrane bioreactor as technology for recycling
or reusing wastewater as a secondary resource.
Key words: bioreactor, membrane technology,
water treatment, Wastewater treatment.

Study on Metals Behavior in Marine Salt Marsh
Environments. Fan Zhijie et al. (Institute of Ma-
rine Environ. Protection, SOA, Dalian 116023):
Chin. J. Emviron. Sci. , 16(5), 1995, pp. 82—
86

The behaviors of metals and their affecting che-
mical/physical factors, including salt marsh area
classifications, metal mobility, and the relation-
ship between salt marsh plants and metals in the
marine salt marsh environments, have been dis-
cussed in some details. The study has also shown
that some salt plants in an early growth stage
may be damaged by higher concentration of met-
als. Those plants can therefore be used as
biomonitor for the environmental condition.

Key words: marine salt marsh, salt marsh plant,
metal contamination, bioindicator. s



