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Hsyuenne 0Gpa3oBanusi METALIOCOAEPIKAIETO
a3p030JIsl IPH OKHCJIEHHU BbI/IEJISIEMbIX PACTEHHAMU
MeTaJJIOOPraHHYeCKHX Ta3000pa3HbIX BElleCTB

Hucmumym xususeckoit xunemuxu u zopenus CO PAH, 2. Hosocubupcx

Tocry

113 B pexakimo 27.01.2003 r

MeTozami Macc-CIeKTPOMETpHII 1f KHIKOCTHOI XpoMaTorpadhiil GhL10 HCCAEAOBANO COACpKANIE KAAMIA

LKA B CTYWIX BRACACHIAX ACKOPATHBHLIX pacTe

YPOBHEM KOHUCHTPAILIH STHX MeTanos. Pacteiis now
poi
uwio Mo BKX. Brisa maysen

eIl KICTOPOZOM BO3AYXa Ha CBETY i B TeMHOTe.

B rasoo6pa

poa Violaceae, prapamenax

WATH B WLTHHADHYECKIi NPOTOUNBLIE PeaKTOp, Wepes KOTo-

poyBATH BO3YX. [IPICYTCTBYIOUle B BBLIETEHILEX PACTeHI OFAHIINECKIE KOMIIONCIIT OPEACIATH C TIOMO-
IHAMIKA OKHCIEHNA BHLIEIAENBIX pac

T0KA3aHO, 41O MPH OCHEMEHIN KOHNCHTPAINIA KaJMITi

X BbICTCHNAX DMATKH C VBETHHCHHCM PACCTONHIA OT PACTCIIA YMIBUIACTCA, OHOBPEMEHHO ¢

HOUBAX ¢ PAINNILIM

UIAMIL METATI00PrAHIYECKITX co-

3TN BO3PACTACT KOMYECTBO KAIMNA, MePelIEAILEro B a3posobyi0 a3y

Masectio, 4to GioToriieckite o6beKTs yHacTRy
T B GHOTEOXHMUMCCKHX IMK/IAX MHTPALMN XHMIUe
CKHX OeMCHTOB. B UACTHOCTH, PACTEHHS ClOCOGHHI
KEKYMYIMPOBATD METALIb M3 NOWBHI B TKAHM H BhIAe-
IATh B OKPYXKAIOULYIO CPey JeTyuHe ra3ooGpasnbie
coemmmenns, cojepxanue Merarsi [1]. Tpn otom
HAGMOAIOTCH TAK HAZBIBACMbIC «OPeOTh aTMOCepHoli
mcniepcuis. Hanpiiep, 6110 MOKA3RO, 9T0 B opeo
Je y XBOIiHBIX JlepeBbeB NPHCYTCTBYIOT MeTatih: Na
Li, Mo, Ni, Sn, Cd, Cu, Zn, Bi u 1p. Bstrerenue
METAILIOB CONPOBOKIACTCS BLICICHNEM BIIeCTS Tep-
NeHOBOI TPHPOZBI — U30NpeNa, MUHEHa, MHpIeHa
BBLIO BRICKA3ANO NPEIOIOKEHHe, UTO CYNIECTBOBANME
0Pe0/IoB OGBACHSICTCS 06PAIOBANIEM IETYHIX KoM
ILIEKCOB METATIOB ¢ TAKHMH Teprienadit. VMes B Biy
BHICOKYIO TOKCHUHOCTD TAKCTBX META1108, Heo6Xo-
ZWMO HCCAE0BATE BOIMOKHOCTD HX TONAZAMNA 13
pacTenitit B cyOMHKPOHIYIO 15p030bityIo (hpakiuitio.

B Hammx MCcAe/0BAHMSIX MOCTYILIEHHS M HAKON
CHHS KAIMMS M WHKQ B TPABSIMCTRIX pacTeHiiX
6b1710 TI0KA3AIO, TO B GHOMACCE HAKAILTHBAIOTCA 1o-
BOJIBHO BHICOKIE KOIEHTPAINN ITHX MeTa1108. Kpo-
Me Toro, Gbi10 0GHAPYKEIO, UTO PACTCHIA ceMeiicTRa
(HATOK, PACTYIliC Ha MOWBE C NOBBINCHHBM COZep-
KAHHOM KaIMMs W WHHKA, BHLICIAIOT B arvocepy
TeTyume KaIMiii- i IHKOPFAHIMCCKHE COCHERIA
18 BHACHCHNS NPHPOABI OTUX COCAMHEHIH it X
cBofiCTB Gb10 IPEANPHISTO HACTOILee Hec:1e0BANTE

IKCIepHMEeHTAIbHAS YaCTh

HceenoBarie POBOMIIOCH ¢ ACKOPATHBHBIMI
BN pactennii ceveiictsa Violaceae. Pactemus
BLIPALLMBATHCD Ha HOUBAX, B KOTOPBIC GLLII Bleceis!
pasmrnsbie Komwuectsa KkaaMus (mowsa 1), wnika
(nouna 2) 1 evecn kaavist ¢ winkoy (nowsa 3) B vize
nuTpatos.

PacTemus HOMEATIC B WWIHIAPINECKHE KBap
leBble peakTopb AmHoii 1,6 M. Uepes peakTopsi mpo-
IYCKATH  Ta3HOCHTETh ¢ OGBeMHONl  CKOPOCTBIO
0,1 1/, B Ka'lecTbe rasa-HOCHTEIS HCUOILIOBATH
eMech asoTa ¢ kuca0potom (70 i 30% coorsercrsen-
HO) — MCKYCCTBeHHBIIl BO3AYX, a TAK)Ke WHCTBIl a30T
3 6axtona,

/L1 ocheteliA pacTeriii B peakTope HCHOABIOBA
T TOMITECUENTHbE 1ML, A TpI HCCICAOBARIN 32-
BHCHMOCTH CKOPOCTH OKHCIEHHS OT UIHIbI BOAHDI CBe-
Ta — PTyTHbe MaMmbl cpexiero Aapienns JIPIII-250.

JL1% NSV COCTABA BUIECT, BOLACSIOMBIX PAC-
TeHSMI B Ta30ByI0 asy, W AIA ONEHKH KOMYCCTBA
METATIOB B BHLICACHAX PaCTEHWil NPOBOMMICH OTGOP
1po6 Tpems criocoGamu. [lepsriit crioco§ — oT60p B 11O
LIOTHTEABHEIE  IPHGOPBL,  3AIOTHEHHbIC PAITHHbIMI
opramiieckiMy  pacteopiTensM.  Tak  onpeaeasn
CYMMapHOE COACPKAMME METALIOB Megy + Mgyl B
BBLICTCRUAX pacTenmii. Bropoit cioco6 — or6op ia
asposobible puabtpe ADA-XA s ouenKi Kommie-
CTBA KAJMIA M IDINKA, NIEPEUICUNEro B A5PO30BIYI0
a3y (Meyeruse). Tloc1e asposombioro ctsTpa ocko-
GOAACHHAS OT A3PO3OIBHBIX HACTHI AHATHIUPYEMAst
rasosas (hasa moCTymana B nOrIOTHTEIbHBLE NPUGOP
JUIS M3MEPeHHs KOHUEHTDALMH MeTATLIOCOAepKalliX
coeaunenii B rasosoii dase (Meg,) — Tperuit cn1oco.

Komriectso Metar110s B npo6ax (pactaopsi i as
PO30:TbHbIe PHABTPEI) ONPEACATH IPH TOMOILH MACC
CIEKTPOMETPHI ¢ WHAYKTHBHO CBASAHHOI IIasMoit
(UCTI-MC). Jlia anamsa  Mcnoabaosatn  npuGop
ELEMENT ¢upmsr FINNIGAN MAT (Germany) —
Macc-CleKTpoMeTp BhIcoKoro paspewenus (300). Cozep
e Cd B HCCAEAyeMEIX 06pA3LAX PACCHHTHIBATI
TIOTYKOTHYCCTBEHHBIM METO/IOM, OCHOBAHHBIM HA JIMHEi-
HOit TPALYMPOBKE NPHOOPA © HCHOAbSVBAHHEM MHOFO-
91CMEHTHOTO CTANIAPTHOTO PACTBOPA ¢ KOHIEHTPAIIN-
eii Cd 1 nr/r. Tpenen obuapysetus Cd, ouenennsiii

Haysenne 06pasoaliis MCTALI0COACPARIIETO 29p030N 415



[image: image2.jpg]1o papain GOKA KONTPOTBHOTO OUBITA, COCTaBTACT
0,03 ur/r [2].

Bemecrsennpiii cocrap 06pasion  HCCACAONAI
MCTOOM BHICOKO3(EKTHBHOI HKIIKOCTION XpOMATO
rpacpi Ha xpomazorpae MILTXpOM-1 © KO:IONKOI,
sanonieitofi copbentoy LiChrosorb. OGvem npobi,
ool ® xposatorpa, coctanmin 10 — 30 v
DinoipoBaNHC NPOROULTH CMECHIO AUCTORNTPILIA It BO
ot (3:1), NPEABAPHTEBNO NPOAYTONl TEINEN B Tete
Jite 20 Ml AU yAQICHIDE PACTROPEIIO0 BOIAYXA,
uToGbt T XpOMATOrpa(HpOBAII He 06pasoBbIBA
Jich y3BIPBKH BOIAYXA, MEIAONLE MIMEPEIio olt
cekoft naohocti. JleTeKTHpOBAME OCYULECTRLTH
nipit oMo YD /CTEKTOpa 10 NOTAOIEHIIO Ha Ak
Jie poanpt 290 1M, B OTACTBULIX OMNBITAX NPH 3amitci
XPOMATOTpAMM JUTHIY BOAHbL J€TEKTOPA CKAHIPOBATI
or 290 20 360 wM A1A noayueHus Goice moAHON mi
(hopMaLi © CICKIpAX HOFIONCHIA PICYTCTRYIOII
B upoGe coemmeitii

VenTiuKaIuto  coeuennii MPOBOIN  1pH
LOMOII <CRIACTCCH> — CTCHMATDHO. CHITESHpOB
WBIX. DELLeCTB, A06aRIACMBIX B NPOGY NEPEA XPOMATO
rpachuposate

TIpit TOMOUU! METOZOD TIOYMUKpOANATIZA OTpC
fensn npucyTeTaie Kpamubix  C=C-cpaseii, rmapo-
KOULIBbIX  CyAbrHAPKABHBIX TPy, O MpHCYTCT
BHH KAPOOMILIBHBIX TPYIN CYAUIH 1O 06pazoBanmo
ruapasoron npu casizbiBanm C=O-rpynnt ¢ 2,4 i
DOCRHILTILAPASIION; OBpATYIOUUICCA TWIPAIONHI Jte-
TexTupoa i XpOMATOFAGIUECKH HA ATHC BOTb
355 um [3]

PesybraThl

[okagano, 410 (UATKH, PACTYHE Ha MOUBAX 2
i 3, BHUEISIOT JETYHHC OPIAIMUCCKHE COSJMHEmHs
© HeNpeACIbHHIMI CBAIAMM, COACPKAUUIC IINK; Ha
STOM (poite. KAAMIICO/IEpAALIE COCTIMEIIA He Perit-
crpupyiores. Ha moupe | pacteims BHICILUON Kix
MOprANITICCKHE. COEUMNEHIIA, ACTKO JACTEKTHPYeMble
[pH HOMOWI AWKOCTHOf  Xpovatorpadpun. Bouue
pheTeHs (PAKII, COtepRALLe KaMiiopramitic
CKife coeAUNCIIST; TPUCYTCTBHE B HMX KaAMits GbL10
10Ka3a1O MpH TIOMOILI MACCCIICKTPONCTDIL.

B yCIOBIAX TPOTOUROTO PEAKTopa BpeMsi peak-
LU YROTINMBACTCA C YRETHYEHHEN PAcCTOSHIA OF pac-
e 7o ToukH 0T60pa PG, T0ITOMY MOJKIO, Me
WA MOAOKeHHE TOUKH POGOOTO0PA BAOB PEAKTOP,
{10y NHTE KAPTIILY TIpoliecca TPAHCOPMALLH ra3006-
PASMBIX METALIOCOACPHAIX BEILIECTR B PeAKTOpC
bt HCCACAOBAb KOMIEHTPAININ METALIOB B 29pO
somiioii dpaze (ocesaomeii Ha GRALTPAX) H B rase
(npotcamen ‘epe uIBTP B NOFIOTHTEIbHH pac
Tiop). B KatecTse choa MCHOIb30BAICA TOUNO TAKOH
e pearop B Tex e ycaopwsx (cocran ram, cko
POCTb MPOTOKA, HATHUME ocBelieiia), B KOTOPOM CTO-
311 TOPIIOK € 3eMJIci, COACPIKAIIEIH TAKYIO Ke Kolleit
rpaimtio Meraiia, Ho Ges pactems. Buiio o6mapyse
10, 4T0 B TAIOBOI (pa3C METATIOOPFANMICCKHE COCAI-
WM NIPHCYTCTBYIOT TOIBKO B PEAKTOpE ¢ PACTERIIeH
B «(oHOBOM> PeAKTOpE MpH MOACHXaNM 3eMai 06
JApYAIHDATOCH HEGOTBLIOE KOTUUECTRO A3PO3OTBIBLY

wacT

[, TO-BILIMMOMY, NOYBCHNOTO NPORCEOECIEES.
KOTOpOE YMeHbIIIATOCh MPAKTHIECKH 10 NPEXe308 of-
HapyKeHiti npn yBiwKHemit sexcii. TlosTosy upE
NpOCAEIIN ONLITOR 3T NOIICPAMBATH BO B
HOM COCTOS ML

OGpagoBaiiie  MCTALIOOPIAHIECKOTO  BEUIECTBA
B peAKTOpe C PACTEIHCM NPONCXONT KIK B TeMHOTE,
K u na cpery. OAKY IPPeX0A METALIA i3 ra30Boit
asb B ADPO3OABIYI0 OCYIECTBAACTCA TOTHKO Mpit
OCBCULEHIIE 110 Mepe Yiaienis Toukn npodoot6opa oF
pACTCHIS HAGAIOAAIOTCA YRETMTEHHE. COACpRANI de-
TA1IA B AGPO30ABHON hA3e i COOTHETCTRCHHO YMEND
JieHite KONLCHTPAIUIH Fa300GpA3NbIX NCTATIOOPTaNit
seckur cocquertii. [pu 3aTeMerint pacreniii B peax
fope cofepKAIIC KAMMS I IHIKA 1 (IIBTPAX OC
cTes OveHb MATHIM W NPAKTINIECKH HE MEHACTCA 1O
Mepe YAAICHIA OT pacTCUs; B Tasonoii (ase coxep
JKaHMe MeTALIOB MEHAETCS He3HauHTeTbHO. Takum
o6pazon, U1 06pAI0RAIES AIPOI0.TA OGO CBET.
Tpit HCHOAB3OBANI CTEKAMNBIX CBETO(IIBTPOB OKa-
3210k, TO NOPOTOBA ALTIHA BOTHB COCTABISET IPH-
vepito 430 my. Obayueiie CBEToM ¢ LLTMHOI BOTHb
Goce 450 1M NPUBOMT K MOABCHWIO OYEHb MAJIOrO
KoTeCTBA A5POIOTA OKOTO 3—5% OT KOAMIECTBA,
waGroaesoro mpit obyuCHi creToN ¢ 601Ce KOPOT-
Koit ATHHOM BOHD

[oKagaio, HTO B HPHCYTCTRIN IHHKA OKHCIEHHC
NPONCXOAUT J0BOIBHO MEICHHO, CTerieilh npespaute
1 1A3006pA3HOTO. HKCOACPAALIETO COCTMICHIA 32
BpeNA MPOXOACIEIIIA peaKkTopa e npenbimaer 12-14%
[Ipit STOM 0GPA3YIOTCA AGPOIOTHIbIE MACTHILbI, COACH-
auute Meran. TIpi HOMOUUI AKMIKOCTHOI XpOMATO-
[pACItt TOKAZAIO, 470 B A9PO3OIBHOI (pase WNK cus-
JaH ¢ OPrANIMCCKHMH COCAMMIERUSMN, COACPRAIINIE
apGomm b TpymIs, Apoitibe C=C-coaai, a Tak-
e THAPOKCILTBILIE TPYIIbI

B npHCYTCTBHH KaAMH 0GPAIOBAMNE A2POIOTD
Woit (a3t TAKKE HAGTIOATOCH TOBKO NpH HATHII
KieTopoita W Tp ocpemenmit. CKOPOCTh OKHCACHHA
rasoobpasnbix coemmienuii Cd Ghaa » 7-8 pas
Gorbilie, ueM cKOpoCTh oKicieHMA wmka. Ho 1o
KoKy O0ilice KOMUECTRO KAMIA B NOUBE 3 Pac
feHAX MPHMEPHO MA ABA NOPSIKD MEHbWIC, SeM
LKA, TO IS HAKOIICHIA A0CTATONHOTO KOTIIeCT-
52 BEULECTBA COOTBETCTBENHO NPHXOMILIOCH YBETHIN-
pats mpess npoGoot6opa. Hecmorps ma 910, Ana
KaMiA He YAA10CH HACHTHOUILPOBATH (yIKIHO-
JaABHbIC TPYNIb, UPUCYTCTBYIOUNIC B MOTEKY1aX
€ro OpraNIECKOTo CIYTHHKA, NOTOMY UTO B TpOKeC-
ce xpoMaTOrpacbHpORANI TPOUCXOAIIO 06pasoBa
e acconuaros, 3atpynstiomee anamia. Komrieerso
KaZMIA B OBPASIAX B SABMCHMOCTH OT PACCTOAHIA 110
PACTEIHA NOKA3IO B TaG1iLe

Konucerso Cd B rage i 8 a9posoae (spaenioe
b ye0BHBIX CANIMIAX HITEHCHBHOCTH CHIHANOD

Macc-cHeKTpa) B JABMCHMOCTH OT PACCTORNIA 10 PACTEHMs
i Paccronmie, oM
e 1 % ] 80 ] 120 | 160
B rase 38100 LL10F 7.410° 2,610 2310°
B asposose | 1,810° 52107 8,310° 1,7-10° 2,4.10°

416 JlyGuina 10.10., Jlynwuena I.T.



[image: image3.jpg]Kak BILUHO 163 TAGHIbL, KOMUCHTPAINA KaiMits
= ra3006pasHbIX BhLCICHIAX (IHATKI € BO3pACTANHEN
PACCTOAIIA TOUKH 0T6OPA MPOGH OT PACTERHA YMElib-
maercs. OHOBPEMCHIO € OTIM BOIPACTACT KOTHECT
50 KaJMIUA, KOTOPBIl 0CCAACT Ha A9pO30TBHOM (it TbT-
pe. BepoaTIICe 1CCTO, MPOHCXOMSIT OKHCICHHC KHCI0
POOM TA3006PAINLIX BBLACTCNI HATKI W DOl
S0BANIE X B APO30TbHBIE HACTHLDI.

JL15 TMOAYUEHIA KOMMNCCTRHIbIX XAPAKTEPHCTHK
Bpoliecca HEOGXOMMbI JONOTMHTCIBHBIC HIMEDEIIS
ADH BIIONIMENCHHI SKCTEPIMEHTATbHON NPOICAY Db,
410 MbI IIANMPYEN CAETATH B AaTbHEliIeN.

Boisojbi

1. ToKasao, TO B YCIOBMAX MOBBIIENHOTO CO-
AepKaNIA MCTATIOB — KAIMMA W INMHKA — B HOuBE
pactyliiee Ha aToii nouse pactenme (puaika) BeLieaser
STH MTAIB B BUje Ta3006paINbIX METALIOOpraiie-
CKIMX COeMHenHit

2. Meratiooprauirieckie  rasoo6pasisie  coex-
N, BhiiCACMBIC ATKOI, OKHCASIOTCH KHCI0pO-
JOM BOJAYXA HA CRETY ¢ 0BPAIORAIICN A9POIOTHHBIX
wacTi.

3. Bes KHCA0pOAA H B OTCYTCTBe OCBeICHHS
npeo6pazoBaNIA FA3006pA3NbBIX  BhIACTCHHE B 5D0-
3011 HHe NPOHCXOHT

Pabora nojuiepxaia rpanton PO®U No 02-05-
64816a.
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Yu.Yu. Dubinina, G.G. Dultseva. Investigation of the production of metal-containing aerosol at oxi-
dation of organometallic gaseous substances released by plants.

The methods of mass-spectrometry and liquid chro

atography were used to study the content of cadmium

and zinc in volatile discharges of Violaceae grown on soils with different concentration of these metals. The plants
were placed in a flow reactor. through which air was blown. Organic components present in plant discharges
were determined by the HPLC method. The dynamics of oxidation of discharged organometallic compounds
by air was studied on light and in the dark. It was shown that at illumination the cadmium concentration in the

gascous di
formed into the acrosol phase increases

charges of a violet decreases as the distance from the plant increases, while the amount of cadmium trans-




