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PE®EPAT

Hunnomnas padoma: 3arpsA3HCHUE II0YB TSDKEIBIMA METAJUIAMH B 30HE
BO3JICUCTBUSI MIPEANPUATUNA IO POU3BOJCTBY LIEMEHTA: 62 cTpaHUIlbl, 2 pUCYHKa, 22
TaOJIULIbI, 26 UICTOYHUKOB, 11 npunoxeHui

TSKEJIBIE  METAJUIBI, 3AIPA3HEHUME  1104YB, HMCTOYHHUKU
3ATPSISHEHUS, TIPEAIIPUSATHE KAK MCTOYHHMK BO3JEWCTBHUS HA
3EMIJIA, METOANKA NCCJIEAOBAHIM A ITOYBEHHOI'O ITOKPOBA

Ilens pabomwbi: u3ydeHUE COCTOSIHUS, OIICHKAa YPOBHS 3arpsi3HCHHUS IOYB
TSDKETBIMU METaJUIaMU B 30HE BO3JICHCTBUSI PEANPUSITHI O IPOU3BOJICTBY 1IEMEHTA.

OOBEKTOM UCCTIEOBAHUS SIBJISFOTCS TIOUBBI B 30HE BO3CHCTBUS IPEATPUATUI TIO
IPOU3BOJICTBY CTPOUTEIBLHBIX MAaTEPHUAIIOB.

HccnenoBanus MoYB HA COAEPIKAHUE TSKEBIX METALIOB MTPOBOAMIIUCH METOIOM
aTOMHO-20COPOIIMOHHON CMIEKTPOCKOIHUH.

B pabGore omnuChIBalOTCS NPUOPUTETHBIC 3arps3HUTENIM CPEAU  TSHKENBIX
METaIOB, WX (U3UKO-XUMHYECKHE CBOWCTBA, HWCTOYHHKM 3arpsi3HEHUS TOYB.
CoOpanbl JaHHBIE O TPEANPUITHN KaK UCTOYHUKE BO3JACHCTBUSI HA 3€MJIU, BBISIBJICHBI
OCHOBHBIE HMCTOYHHMKH BO3JCHCTBUs. BBINOTHEH aHaIu3 MOJYYEHHBIX ITaHHBIX H
OIICHKA YPOBHS 3arpsi3HCHHUS TIOYB.

Ha ocHoBanuu  pe3ynbTaTOB  MPOBEACHHBIX  MOYBEHHO-IKOJIOTUUECKUX
UCCJICOBAaHUN 3eMeIb TEPPUTOPHUH IPEATPHUATHS YCTAHOBICHO, YTO MPAKTUICCKU BCE
IIOYBBI B Pa3HOM CTETICHHU ITOJBEP)KCHBI XUMHYECKOMY 3arps3HEHUIO0. 3arps3HCHHE
HOCHUT JIOKaIbHBIN xapakTep. OCHOBHBIMHM 3arpsS3HUTEISIMU IOYB HA TEPPUTOPUH
3eMmenbHOro otBoja IIPYII «bemopyccknii eMEHTHBIA 3aBOM» SIBIISIFOTCA: KaJAMHM,
CBUHEII, [IUHK, PTYTh, MBIIIbAK. CpeaHue KOHIICHTPAIIMN BCEX M3YUYCHHBIX TSAKEIBIX
MeTauioB B Topu3oHTax 0-5 cm u 5-20 cM MpeBbINIal0T MECTHBIN Tr€0XUMHUYECKH (PoH
¢ k03 hunueHTOM aHOMaIIBbHOCTH: I Kaamus — 1,3-3,0, muHaka — 2,5-7,8, cBUHIIA —
1,8-3,6, mequ — 1,7-1,9, nuxens — 1,8, mpimbgka — 7,5.

Ha Tepputopuun 3eMenpHOr0 OTBOJIA MPEANPHUATHS HAUOOJbIAs BCTPEUYAEMOCTh
mpo6 ¢ mnpepsimeaneM [IJIK B mouBeHHBIX ropm3oHTax 0-5 cMm m 5-20 cm
3apukcupoBaHa 1t uHKa (26,7-80,0%), mbimibsaka (40,0%), u kaqmus (20,0-66,6%).



PO®EPAT

Hvinnomnaa paboma: 3a0pynxanie el ISDKKIMI MeTajaMi ¥ 30H€ VIUIbIBY
MpaaNpbIeMCTBAY Ma BHITBOPYACLI LBMEHTY: 62 CTapoHKI, 2 MaJItOHKI, 22 Tabmiukl, 26
KpbIHil, 11 nanatkay

[DKKIA METAJIBI, 3ABPYIDKAHHE I'JIED, KPBIHILIbI
3ABPYJIXKAHHS, TTPAJITIPBIEMCTBA SIK KPBIHIIIA VIIJIBIBY HA 3EMIII,
METO/bBIKA JACJIIEJABAHHA I'JIEBABAI'A ITOKPBIBA

MbTa mpaiel: BRIBYYSHHE CTaHy, allPHKA POYHIO 3a0pypKaHHS 1€ IIKKIMI
MeTaami ¥ 30He YIUTBIBY MpaIpbIeMCTBAY Ta BRITBOPYACII II3MEHTY.

AG'ekTam gacienaBaHHs 3'IYISIONIA TJIEObl ¥ 30HE YIUIBIBY MPaJIIphleMCTBAY
na BeITBOpYACIi OyJayHIUbIX MaTIPhIsIaY.

JlacnenaBaHHi 171€0 Ha 3MECT IPKKIX MeTajay MpaBoJ3UIICS MeTajgaM aTaMHa-
abcapOuplitHall cieKkTpackarii.

VY mpampl amicBaroIia MPBIIPBITATHBIA  3a0pyIKBAJIBHIKI  CAPOM  IISIKKIX
MeTanay, ix ¢izika-XiMIYHBIS YlaciiBacili, KpeIHIIEI 3a0pymkanHs 1y1e0. CaOpaHsl
JaA3€HBIs Mpa MPpaaIpbIeMCTBA K KPBIHIIBI YIUIBIBY Ha 3€MJI1, BBIAYJIEHBI ACHOYHBIS
KPBIHIIBI YTUIBIBY. BbIkaHaHBl aHami3 aTphIMaHbIX JaJ3€HBIX 1 alPHKa POYHIO
3a0pymkaHHS 171€0.

Ha mancraBe BbIHIKAY NpaBeA3eHBIX IeOaBa-dKalariyHeIX JacieaBaHHSY
3eMJISTY TAPBITOPBII MTPaAIPHIEMCTBA TTACTayJIeHa, IIITO MPAKTHIYHA YCe IIe0bl ¥ po3Hai
CTyNEHI CXUIBHBIS XiMIYHaAMy 3a0py/pkaHHIO. 3a0py/kaHHE HOCIIh JaKaJlbHBI
XapakTap. ACHOVHBIMI 3a0pyKBabHIKaAMi TJIe0 Ha TAPBITOPHIL 3sIMeIbHAra aJBojy
BPVII «benapycki mameHTaBbl 3aBOA» 3'ViAIONIa: KaaMil, CBIHEI, IbIHK, PTYIIb,
MbIII'aK. CApyAHIS KaHIPHTPAIIBI YCIX BRIBYYaHBIX ISDKKIX MeTanay y rapbizonTtax 0-
5 cm 1 5-20 cM mepaBBIIIAIONG MSCIOBBI TeaxiMiuHbl (OH 3 Kad(ilbleHTaM
aHaMaJsbHacIi: Juis kaamito — 1,3-3,0, uptaky — 2,5-7,8, cBinny — 1,8-3,6, men3i — 1,7-
1,9, nikemro — 1,8, mprm'siky — 7,5.

Ha mapeiTOpsIi 3siMenbpHAra agBoay mpaanpbieMCcTBa HalBsUTIKasi CyCTpaKaHACIIb
mpo6 3 mepabimaEeM JIJIK y rme6aBbix rapsizontax 0-5 cm i 5-20 cM 3adikcaBana
I UBIHKY (26,7-80,0%), meimn'sky (40,0%), 1 kaamiro (20,0-66,6%).



ABSTRACT

Term paper: Soil pollution by heavy metals in the zone of impact of cement
production enterprises: 62 pages, 2 figures, 22 tables, 26 sources, 11 appendices

HEAVY METALS, SOIL POLLUTION, SOURCES OF POLLUTION,
ENTERPRISE AS A SOURCE OF IMPACT ON THE LAND, METHODS OF
SOIL COVER RESEARCH

The purpose of the work: to study the condition and assess the level of soil
pollution with heavy metals in the zone of impact of cement production enterprises.

The object of the study is soils in the zone of impact of enterprises producing
building materials.

Soil studies on the content of heavy metals were carried out by atomic
absorption spectroscopy.

The paper describes the priority pollutants among heavy metals, their physico-
chemical properties, and sources of soil pollution. Data on the enterprise as a source
of impact on the land has been collected, and the main sources of impact have been
identified. The analysis of the data obtained and the assessment of the level of soil
pollution were carried out.

Based on the results of soil and environmental studies of the lands of the
enterprise's territory, it was found that almost all soils are subject to chemical
pollution to varying degrees. The pollution is local in nature. The main pollutants of
soils in the territory of the land allotment of the Belarusian Cement Plant are:
cadmium, lead, zinc, mercury, arsenic. The average concentrations of all studied
heavy metals in the horizons of 0-5 cm and 5-20 cm exceed the local geochemical
background with an anomaly coefficient: for cadmium —1.3-3.0, zinc — 2.5-7.8, lead
— 1.8-3.6, copper — 1.7-1.9, nickel — 1.8, arsenic — 7.5.

On the territory of the company's land allotment, the highest occurrence of
samples exceeding the MPC in soil horizons of 0-5 cm and 5-20 cm was recorded
for zinc (26.7-80.0%), arsenic (40.0%), and cadmium (20.0-66.6%).



