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[Ipeobnagaroree OONBITMHCTBO BCEX MOYBEHHO-XUMHUYECKUX pPEakK-
LM{A U OPOLECCOB OCYIIECTBISIETCS B IOUBEHHOM PACTBOPE WJIU C yda-
CTHEM €r0 KOMIIOHEHTOB, OH K€ CIIY>KMT Ba)KHEHIIIUM UCTOYHUKOM 3JIe-
MEHTOB ITUTAHUS PACTCHUM, KUZHECATEIHPHOCTH TOYBEHHBIX MUKPOOP-
TaHU3MOB U OECHO3BOHOYHBIX. DTHM OINPEACTACTCS UCKIFOYUTEIBHO
BaYKHAsI, YaCTO JOMHUHHUPYIOIIAsl POk MIOYBEHHOTO pacTBopa B (HhopMu-
POBaHMHU TOYB W PAa3BUTHH pacTEHUIl U MOYBEHHOUW OmoThHL. Bozmeiict-
BHE 3arpsi3HUTENCH Ha OMOIIEHO3 3aBUCUT OT MX JIOCTYITHOCTH, TTO/IBHIK-
HOCTH B IIOYBAX, U TIO3TOMY aHAJIU3 IOYBEHHBIX PACTBOPOB MOKET Ipe-
JIOCTaBUTh BAXHYIO HH(OPMAIIMI0O O MUTPAIH 3arpA3HSIOMINX Be-
IIECTB B TIOYBE U UX JOCTYIMHOCTH U TOKCUYHOCTH JJISI PACTCHUM U IM0Y-
BEHHOM OHMOTEI.

Ilenmpio maHHOW pabOTHI ABJSUICS aHANW3 TpaHCHOpPMAIUKA COCTaBa
MTOYBEHHBIX PAaCTBOPOB U3 MO30JIOB COCHSIKOB M €TbHUKOB KOJBCKOTO
MOJIyOCTPOBA O] BIUSHUEM aTMOC(PEPHOT0 MPOMBIIUIEHHOTO 3arps3-
HEHUA.

OO0BeKTaMu HUCCIIEIOBAHMUS MTOCTYKIIA HILUTIOBHAIFHO-TYMYCOBBIE H
WJUTIOBUATIBHO-)KEJIC3UCThIC 0/I30J1b1 (DOHOBBIX TEPPUTOPUN U TEPpH-
TOPUM, PACIIONOXKEHHBIX B 30HAX BIUSHUS TOPHO-METAILIYPrUUYE€CKUX
koMOnHaTOB «CeBepoHHMKETb» B MoHUeropcke u «lleueHranukens» B
Huxkere. [TouBeHHBIC pacTBOPHI M3BJICKAIU U3 00Pa3I0B HAPYIICHHOTO
CJIOXKEHUS, U3BATHIX U3 MOACTUIIKU U ropu3oHTa By, ipu 75% moneBoit
BIIarOeMKOCTH TpobooTOopHUKaMu ¢upmsel RHIZON. B aux npoBoau-
nu ompenenenne pH (MOTEHIIMOMETPUUECKH), COACPIKAHUE PACTBOPH-
MOTO OPTraHUYeCKOTOo BelIecTBa (KOJOPUMETPUYECKU), KOHIICHTPAIIUI

299



MPOAYKTHBHOCTD 1 YCTOMYHUBOCTH JECHBIX ITIOYB

K, Na, Ca, Mg, Al, Fe, Mn, Ni, Cu, Zn, Cd, Pb (AAC), CI', SO, NO5’
(c moMoIIbI0 HOHHOM XpoMaTorpadun).

AHaM3 NOMYYSHHBIX JAHHBIX MMOKAa3al, YTO C MPHOIMKECHHEM K UC-
TOYHUKAM 3arpsi3HEHUS] KOHIEHTPAIMH TSHKEIBIX METAIJIOB B PacTBO-
pax MOJCTWIOK W WUTIOBUAJIBHBIX TOPU30HTOB PE3KO BO3PACTAIOT: HH-
kend B 15-30 u B 500-1000, mequ B 5—-12 u 7-20, kagmus B 3—4 u 10—
14 pa3 COOTBETCTBEHHO, W TPEBHIMAIOT KpUTHYECKHUe 3HadeHus. [Ipu
3TOM MeIb Ooiee MPOYHO (PUKCHPYETCSs OPTraHMYECKHM BEIIECTBOM
MOJCTUIIKH, & HUKEIb M KaJMHUU aKTHBHO BBIMBIBAIOTCS B HIDKEIE)Ka-
YO TOJIILY.

TexHnorenHast TpaHcopMamHs MOA30JIOB COMPOBOXKTAETCS CHIDKE-
HUEM KOHIICHTPAIMH KaJIus, a T0JT SIbHIUKAMHU — €IIe W KaJbIIHs, Mar-
HUS, HATPUS, MapraHlla ¥ IIMHKAa B PacTBOpax MOJCTHUIOK U POCTOM
KOHIICHTPAIIHH 3THX 3JIEMEHTOB B WIUTFOBHAILHBIX TOPU30HTAX.

C HapacTaHreM aTMOC(EepHOTO 3arps3HEHHs KOHIIEHTPAIlWU aHWO-
HOB PAaCTBOPHUMBIX OPTaHUYECKUX KUCIOT B MOACTHIKAX CHIDKAIOTCS, a
cynshaToB — Bo3pacratoT. Ciabasi BBIpaXKEHHOCTh TPaJIMEHTa KOHIICH-
Tpanuu cynb(}aToB B MOA307aX €IHHHUKOB MOXET OTpa)KaTh COKpalie-
HUE BBIOPOCOB TUOKCHAA cephl B arMocdepy. PocT TexHorenHnoit na-
TPY3KH COIMPOBOXKIACTCA YBEIMYCHUEM MUTPALMOHHON aKTHMBHOCTHU
HUTPATOB U XIJIOPUIOB.

Jlecnast moncTmiika 00agaeT Ha OJUH-/IBA MTOPSIIKA MTOBBIIICHHBIMHU
KOHIIEHTPAIMSIMU BCEX DIIEMEHTOB B PacTBOPE IO CPABHEHUIO C WILTIO-
BHAJBHBIM TOPH30HTOM M (DYHKIIMOHHPYET KaK BaXKHBIH OHOT€OXHMHU-
geckuir 6apbep. CykeHHE COOTHOIIECHHUS KOHICHTPAIMHA JJIEMEHTOB B
pacTBOpax W3 ATUX TOPU30HTOB C HApacCTaHWEM 3arpsS3HCHUS CBHUJIC-
TEJIBCTBYET O YACTHUYHOM MOTEPE MOACTIIKON 0aphePHBIX (PYHKIIHA.

CocTaB TIOYBEHHBIX PACTBOPOB, OKCTPArHpPyEeMbBIX BaKyyMHBIMH
npobootdopHrKamMu Rhizon, MOXeT MCTIOIB30BaTHCS KaK UyBCTBUTEb-
HBII KpUTEPUHl N7 OLIEHKH COCTOSHUSI IT0YB, MOHUTOPHHTA UX 3arpsi3-
HEHUS U KOHTPOJISI IPOLECCOB BOCCTAHOBJICHMUSI.

Paboma svinonnena npu noooepcke PODU (05-04-48460 u 08-04-01745).
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The most part of chemical reactions and processes in soil occurs in
soil solution or with its components. In addition, soil solution is the
most available source of nutrients for plants and soil microorganisms.
Aforesaid determines important role of soil solution in soil forming
processes and plant and soil biota vital functions. Influence of
pollutants on living organisms depends on their availability and
mobility in soil. Therefore, soil water analysis gives the most suitable
information about heavy metals migration and potential toxicity for
plants and microorganisms.

The aim of the study was to analyse transformation of soil solution
composition of podzols under the influence of atmospheric deposition
from nickel-processing industry in the Kola Peninsula, north-western
Russia.

Soil samples examined were collected from podzols under pine
forests in the Pechenganikel area and under spruce forests in the
Severonikel area in the Kola Peninsula. Bulk soil samples from organic
(O) and illuvial (By) horizons were watered to 75% of water holding
capacity, and then soil solutions were extracted by RHIZON moisture
samplers. In soil solutions pH were measured with pH-meter, dissolved
organic carbon were determined with colorimeter after K,Cr,O;
oxidation, Ca, Mg, K, Na, Al, Fe, Mn, Zn, Ni, Cu, Cd u Pb — with
AAS, SO427, NO;  u CI' concentrations were measured with ion
exchange chromatography.

Nickel and copper are the main pollutants in soils examined. The
data of the study show that heavy metals concentrations in soil
solutions from O and By horizons increase sharply towards the
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smelters: Ni 15-30 and 500-1000, Cu 5-12 and 7-20, Cd 3-4 and 10—
14 times more respectively, and exceed critical concentrations. Ratio of
heavy metals concentrations in O and Bys horizons decreases with
increase of technogenic input. Cu migration is limited by binding with
organic matter of O horizon. Two other elements migrate more active
down through the soil profile.

Technogenic transformation entails by decreasing of K
concentrations, and also Ca, Mg, Na, Mn, Zn concentrations (under
spruce forest) in soil solutions from O horizons, and by increasing in
concentrations of these elements in illuvial horizons.

With the increase of technogenic input concentrations of organic
acids’ anions become lower, and sulfate concentrations — higher. The
absence of pronounced increase of sulfate concentration in soil solution
from podzols in Severonikel area reflects reduction of sulfur input from
Severonikel smelter. Extension of pollutants loads accompanies with
increase in migration activity of chlorides and nitrates.

Concentrations of majority of elements in soil solutions from
organic horizon are 1-2 orders higher than those from illuvial horizon.
Hence, organic horizon functions as important biogeochemical barrier
in forest soils. Elements’ concentrations ratio between O and By
horizons decreases with enhance of pollution. This fact demonstrates
that organic horizon looses partly its barrier function.

Composition of the soil solutions, extracted by RHIZON samplers,
is suitable for soil state assessment, pollution monitoring and control of
remediation process.

The study was supported by Russian Foundation for Basic Research (05-04-48460
and 08-04-01745).
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