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MENMB T EERFRAFEFPSEPREF RN ESRUEERSSNHR, AEATHFEERNES

AHREDBUEHATRAR. MEAIRVEESNBENEMNKE, HaPBELENAGHEYRENEY
HEEAR, RESAHVTHARF M ERSS5EPBEXANERM ERIEFRGKFIFE, RHTHANE

LK

M 70 ERFFE, FREBERARIAEERH LY
BHANEHERAX, EXBELOABES AR
B, RRAIKESFEARGIFRBN, BRFRHES
£TIBEESBOBFHEES AR W, HXEHELR
TESEAKFIRE. URIRBROESHMIERAKRSE
EMBNRE B, FAFESHMEEREAEY TS
MEPEBERFE . I—ATFoMEENFRFENRF
AHHRERIREBRENFRUFERMEDERD
Fik, FHA b ZME L o4 8 F B A i
R, MERELRUAEY ML FE, Edr@mE
R R . A RO FRETEY R LR E
&R,

1 DESREESIMAEHHRTTFHR

HERNESBELEAD. IS, SHENEES
F. HTENRZRBETERNINFERBEHEES
IR, BT EXRRFNAS, BASHAKEREBRAR
TAHRERET . ESAMPHETEENRRERALE
VBHENESRT R, YENEHES, NBEEREE
PRk EEROGRS . BTSSR PEF A R
HEa, SERETEMENTSSESREDARYE
REHE-BE, EESMOEFRTER. THR L&
BRErCRARZ 0 sa it
1.1 HEEBEHREEASY) '

ASVH RS RBESETERTHEFLES S ER
& 27 (Labile-metal) #1 #§ 4 25 (Inert-metal) . HARA R

XA E&R, BEMT, BENEWERE, KERE.

SRS TR - EHRLI%EY, BRUENIENS
T HHSBEEESRENAENE Y. KR
FHAERE. BN ASVHPHBRHNEABRSESR T
STAMRERE ARG LR, BTLL ASV RESB R AT #h
RBLEESRMNEE HoRTHEBRBERER
(DPASVOE HEREATMAI T ZHNE. AR
BRARKETHFENBERMHA FORKERNYE
FHERERMBLETIE, NTSBHRGEE> AR
WER W), 4 F B KR EM, I 4 X Morrison %
AR I 7 45 8 4L 2 (Double Acidification Technique)
HERREHX ASV B I B ER, REBT —E Mt
B. A ZllgE Cu. Pb. Cd HER S HABREREY
#YE— 3. Scaraon F AP R H YL FAE B R R T H
EHEEHREMER, ANBEATMERTE, HBME
F-1.4 VHEHEHXKES . AEITEERIE
RN — A BESR, LR ERREINSE
PRGBS » AREWE S . R EBRA Y TR R
BTHBHBRE,

1.2 FARIE R EE(CSV)

Van Den Berg™'Bf3i#5 . CSV L ASVEFE®
WMABE, FHEDLELHE K. Van Den Berg M
Rebello™ B CSV B %2 T B 7§ Cuanabara B HE K
HEHES KAERXSYEAD, HUANSSSE
RFFLE(99.5% —99.9%)» Van Den Berg 25 A8 i}
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CSV #5E T Schelde o O MR L2, INHEK
PIFFER MR TSN BRE RS, NTEWET
T ETHFETR.
1.3 {bFEBHER

b2 1 4 AR RN e AR R T B B TT DA OB AR
IR . Miwa 25 AUV H Nafion (S HBMESY) 51
BMRENETRAR, EEERFENER TEENERN
KW, REEE 1078, SEHAEEFR&EARE
FEHLRE . T e o Bk b B AR VA 1R % 3k (DPASV) ik
B4 R H AT M, Agraz % APV Amberlite IRC-718 &Y
WE(ETEE - ZBR)EMBBRBER L, MAKPE
MM ETLRE_ZREANTBRRNERHFTENES
SHHE S, FHEXRRKPHEEFIHTT &
%, LEEMER AT LUA N R — B F gk, F X
EERESEVEENXETRRARE.
1.4 BFHERRSEASE)

HEEFHRAANREEHRMETES, BT ISE JAAH
HERBTHEWMN, FHMIIET M8, Mingelgrim
FANVHISERRETISKFHNEAEE, RAHFILE
UL S BETE. Park %5 AU ISE M E T XRK
FEHHEMBRE SR EREE R, AR5 HE MINEQL
AT E T EIWE S, Parthasarathy % AU
HRCETFEREPHEBHHASENETHET
WENTN, RRELEAHE (D HEREE TERER
B, BREBEE . R EMRER ISE HERHER
7 5 B AR E B X (— AR AE 10 ° mol/L LA k), T4
KBAFEHRPE TSNS R E T T Hm
.
1.5 {LELH-S'MER

BEosB 5 RKA, B BIESS
B 1915 B . Monison % ADI7EHF 35 L3875 R BUK 4R
MESSAE, CRASNERAEEEAN RS FRA
HITH A, REHRFRECEIESE (AADTIES A5
FHUEE, SEEN 0% —S0XMERES LESH
RHBE ST ALY RU A A . Comber 5 A
BIMBEF. Chelex-100 B-F32#. AAS ZHBH, @
#5 3 MrHERA (B EE. NTA, EDTAYRNMH
e, FUX—EATTLUBRTHATERSTILE,

—RBAAUBFERAFENERCEBRITHEY
FAMES, A, AETFTHmETUSERERS
M) %% A (bioavailable fraction), KA T HHE - 28
4§ (Chelex-100) M B B B Y2 . R R P e S5
BETH SR BORMTR R, TR A BURL R B S8 &R &R
SHLEHE, EHMNE S S SR UA B Chelex-100 £

RE. EEREUKBEHXHEMIEES - HEBNERTE
FHE SR MMBENEN BT (g K=9.87). B
A FTRER 0 EE AR A AR 0.

BT, BENREAERRBEEESES TR
B, RE-MIFI SRS FEEH LR GO Cu-HAJL
FHREE. BEERBABRN S FRNMNSEDEELEY
LRIEHE,

BINBETTUEFNG > H, NTIBRRES2EE
HEREF, ik, BIMNEHEN—FR AT LER
AEESRESHTHHRIEZRA. B3 %A, k&
FE G DA LTS 3048 H,0,, #RJ57E 500-1000 W 4
SMTTEA 48 h, BH LT RMEREITEN S
B, BBt EReRERBUS VEESHES
T, BMIERETEVTHEN EERS.

FAEEFEPERNETFTHERESRAER
BHREOR, Bk MASRE RS EWEHEHETEE,
TEAHENEY THREEEIE. . R T HGME
HaWE, NTERTHRIESHEE.

1.6 EBESHAHABMEEITE N E

LRERESHMRM A —&F, MWEBLBEIERXNR
HFEYIRER Z LT ABRRTE. BREK S
JR8, mBREMEHSZEANRNCA, THXG—
E, WEENE-EEHRATLGTEE, I Apte & A
PHE T 3E Humber W O BERFHEAES, KHEAT K
BHEUIHELE, LEFEHNRARUSEERESHFE. @
WHEFAETFHRERXKEK. BEETHERNESH
A H R A i 3t J ULER 4, 41 REDEQL. MICROQL.
MINEQL., WATEQ MINTEQ £ %£7%|. HlBTXR
KEBRSHWERERTRATFEERENABERE. 1TE
MERSERERNAHAMESR., BT ERENHE
FRASEYREREDITEFAARM TERE, B
WHRTHAREESSTEEMABEMEEXRETEY
THEMRAAE.

2 DAEHENABRAETHRETFHR

HERWENZEERFR AN pH, BE. BE.
WA, EBETREUERMNIH. AR HBEER
FOMEFHEEM@mMAND, EE, EKH. W2 ZF
M N RED . IRER KA EFERAD
ML, MEERBE RN EESBMKEEMEEN
HERZR, C &R E FEARER EHEFRE TN
RS &R RIS, R\ ALEN, ERFKEE
PIRKBURME S, —Lb G B MR EWE B RR K RE
ERRE, ARTEERTRHE - HH RIFHE
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2.1 BEMBESREANER :

BEMESHEENZWE AT, EEd 36
ARMULFRE RERMUBES AT BT T
BERMKBYE, NTTREREERETHRE: H
KH 5ERETFHENRENAAATS, ATEE
T8 Wi, MEXREWEMIR(EREELTH
HUE. EPRERMEOVIFIERE. EHERBUAMN
FESRYEYHEHEATSM pH A8 R KT, 7]
BEHTH NSRRI TERMME LNTRIR, &
Bt & B pH MR ETTM I, FTRER B TRSMADER
YEE AT, Mackie iNh 2 BN R KB E EH R
EYPER e, XREAT ULEBES TN ED
RAEMEBIER BN IR . BESEWHRIER
BN RRY XN, ’
2.2 EHYMNBELSABHNER

—BikY, KOEEEHSROBLEELTERA
BEBRRINIBRBRERUSIE. BBER S Ca?',
Mg SEFRENENEREESROTE, B
IWHEFRPINEE., Pellegrini £ AP HBERE —KE
KPR T Cat* 3¢ Cd. Cu. Zn WRHEA . AT
T—R&VIEE, RREHMBELRT, Ca A HBHR
PIER, ERFEIE N AE L. Berselius F A" B
RXAFEAMANSEZHRRE, Y Ca?t.
Mg* W B e, S BE R KR, Jayara) & A0
WRT 3FHE RILE Ca. Mg, Fe ZER AR F A Cu,
Cd. Ni BB RER, EAAREER 100 mg/L Z
B, Ca®* FI Mg I BRI AR T AR K EE & B ey B4,
Bk e, 2HAMRKEL. REHFAE
HE. EFENBETFHEREINENSERETAE
AMEMBESRNAEX, BX—MATHFTH K
.
2.3 HHYMESBEEENREMW

KEATHEARENESAATUAKRKES
BEEE, BHNERSEVNRAMNNE SRR THERS
WM E . B Okari A ETRRKPH AR
HAMEFNEYHESBEENZ W, X HA T
mCd Cr BB . Stackhouse 1 Benson™ % #{ ¥4 0. 5
mg/L HA BIAKHE, KRBTUEETELHE, W
M HAREES G50 mg/L)i, 2B EEBR,
REHEEEN S BREENERMES FEN, EVLEY
BRE. Wi, ESRE SN ED B LA RE,
MESHELNFBY, RENERMZ _KRES
Y8 % #4 . Tubbing % A"NE3%, %Kit EDTA ¥

B EZK, Fe5 B A BN Rl 5 v 40 5 K 38 254 fn oh
RIAE AL, X ER LB EDTA 454 24 5 B X 40 5 #1 3
KEHEEM.

2.4 RMJRESEENER

Spechar FI Fiandt"**) & BLAR 8 3 EH 1 /7 49 K B
HRBHHEREBEAR T ARMAEERIDE IR,
Van Leeument ¥ AP R 2LWKBIFEG FHE
BOARURPKEEY, BARBEBRXEHELH
K . Db SRS B S HEAT A R AT 4 BT
TREHHFEER, mAERMBEHER. Rachlin %
A B MEERMERERERFR_NSRE T
HEMEH. R BR, Cd+Cu, Cu+Co REHHRIER;
Cd+Co. Cd+Cu+Co HHEHIEM, HERS B X HAR
KSR ERENZEAFHIER. Parror £ AR
TRT CoMZn MEHERXBERCBENE W, B
BEMMEIE; EEFR Cu f Zn 3 H WAL A B L5
O8ERR, NRAWERFHREH.

— Y REMER R RE, BSEEYBRERAFE
B . Krask FASIRRTHFANHBERY, BT
RFEF R P IREAR DS, (H4RTE 1 9 09 R BE H R 87 18 .
Borgmann % AP, % B, Zn, Pb, Hg ZE3 R S 4k
W, EREBHHAEMTTHEN, Co MEEANRFESE.
Hit, ARISEHIESHABEEHNXERRF., &
EREENARMAEREMPERO TR,

AAMRLEMEPHRBZBHERR, A—RKHREZE
ERTREOHRZISRAMAEERNRZE, XHRZ
HE—RIAAEAREN Y%, BARBTEBHEE
BT RIS, B3R R 3244 (co-tolerence) , Bariaud %
ARt XRHERARZEEERRTEARK
HEE

EYMEARMERBNEDNBBER ., BF

TRIAREAER, MESMEFETERERMME S,

X B HEEHHEFEEY, Clements 25 A% 31 75 BE A
iR A S iR UK.

3 ZnkRE

FEREFBHKECWA FEGR L. L HRE
HHENEESRY . LETRFIEUBHERELS
R (B EMS R HERRE, HPH5EE
RIFRAXKKRIFERELH T AR B, BER
AEREH, MELEABRENEENBIE, FRXR
WHAERMBEBRSEIKRFES, BhEROBR
BHERE S BEERREXRKE S EYTH MRS,
RESHUXANTRRELEM EERBERGHE.
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AT ESH, BSMHE—ERE LA U4 N
BERYEDERGS . FRERTUREESRNE
SAHATOHREERD, EYREUAERLE L LA
PRLERESOTE—. BEMASAYIERREER
—ZRMEHEYHRRTHT, ERBEEUHEEUR
EYBRENBEREYERE AR, XRS5
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Agricultural Activities and Emissions of Greenhous Gas-
es in China Region. Song Wenzhi et al. (Research Cen-
ter for Eco-Environmental Sciences, Chinese Academy of
Sciences, Beijing 100085), Zeng Jianghai et al. (Insti-
tute of Agriculatural Modernization, Chinese Academy of
Sciences, Shijiazhuang 050021): Chin. J. Environ.
Sei. » 17(1), 1996, pp. 85— 88

The emissions processes of greenhouse gases such as CO,»
CH, and N,O from agricultural soils have been studied in
this paper. The source strengths of the gases emission
from agricultural activities are calculated as 260 Tg of
CO,, 17.5 Tg of CH,, and 0. 096 Tg of N, which ac-
cound for about 8%, 50%, and 10% of their total
emissions in China. An effect of incresing the concentra-
tion of these greenhouse gases in atmosphere on agricul-
tural production are also discussed. Some of control
strategies on the gases emission from soils, are suggested.
Key words: greenhouse gases, agricultural source emis-
sion, impacts.

Research Progress in Heavy Metal Speciation and Toxici-
ty and Bioavailability of Heavy Metals. Qing Liu et al.
(State Key Laboratory of Environmental Aquatic Chem-
istry, Research Center for Eco-Environmental Sciences,
Beijing 100085): Chin. J. Environ. Sci., 17(1), 1996,
pp. 89—92

Knowledge of the relationship between metal speciation
and biologcal effects is essential to understand heavy met-
al impacts on the environment. In this paper progress in
this research field and different approaches to meet this
requirement in resent years were reviewed. The effects of
environmental factors with relation to speciation and toxi-
city/bioavailability of heavy metals were also discussed.
The current efforts are directed towards the development
of chemical speciation schemes which can be related di-
rectly to measures of toxicity/bicavailability. Water quali-
ty criteria could be improved based on those information.
Key words: review, heavy metals, speciation analysis,
toxicity and bioavailability, water quality criteria.



