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BMICT HIKEJ/IIO TA XPOMY B HYOPHO3EMI
oniao3o0JIEHOMY TA NMUWEHMLUI O3UMMIM

B.M. CBIiTOBMH, KaHANAAT Ci/lbCbKOrOCOAapChbKMX HAyK
I.A. XXnnsk, kaHanaat XiMidHux HayK
YMaHCbKNi HaLioOHaAbHWI yYHIBEPCUTET CagiBHNLTBAa

MeToa0M Ha OCHOBI IHAYKTUBHO 3B'513aHOI n/1a3Mu BCTAHOBJIEHO BMICT
XpOMYy Ta HIKe/0 B YOPHO3EeMi Ornif30/1eHOMY Ta BUPOLYEHIH Ha HbOMY
nweHnyi o3umisi 3a TpmBasoi BiACYTHOCTi BHECEHHS f06puB. BusiBaeHo,
10 3@ yMOB TpuBaJsoi BiACYTHOCTI BHECEHHS f06puB HYOPHO3EM 0rig30-
JIEHWI Ta BUPOLUEHE Ha HbOMY 3€PHO MLEHULi 03MMOI € 6e3rnedyHnmm 415
JIIOANHM 38 BMICTOM XpOMY Ta HiKeslo.

KnroyoBi cnoBa: iHﬂyKTMBHO 3B's13aHa nsiazma, Baxxki Metanau, I"pyHT,
rfweHnys o3nma.

INocTanoBka mpobaemu. [loktop Aaiinyc Iloainr, aaypear
HobeaiBcbkoi mpemii 3 ximii (1954 p.), cTBepaKyBaB, III0 MOKHA
IIPOCAIIKYBATH BIIAUB MiHEPaAiB IPH KOXKHOMY 3aXBOPIOBaHHI ab0
[MaTOAOTIYHOMY CTaHi aAtoquHH [1]. [pyHT — 11e BeabMu crienudpiaHmi
KOMIIOHEHT GiocpepH, IKHIM BUCTYIIAE, 9K NPUPOaHUti 6ydep, 110
KOHTPOAIOE TIE€PEHECEeHHd XiMiYHUX €AEeMEHTIB Ta 3'€QHaHb B aT-
Mocdepy, rizpocdepy i KHUBi opraHisMu. [pyHT € OCHOBHHM [7Ke-
PEAOM HAIXOIKEHHS BasKKHUX METAAIB 1 MIKPO€AEMEHTIB Y Xap4oBi
AaHIIOTH. TpHBasicTe nepeOyBaHHS BaXKKHUX METAaAiB y I'PYHTI €
3HAYHO OiABINIOIO, Hi3K B iHININX YacTHHaxX Oiocdepu. 3 IpyHTY Xi-
MiuHi eaeMeHTH abcopOyIOTECS pocAMHaMHu. PocAMHHI TpoOayKTH,
gKi 3 3Kero moTpanasiioTh B OpraHi3M, IePeTPaBAIOIOTHCS i 3aCBO-
IOIOTBCS Pa30oM 3 MiHepaAbHHMH eaeMeHTaMu [2].

TepMmiH «BazKKi» 3aCTOCOBYIOTH IAS MeTaaiB, ITHTOMa Maca
dKUX IlepeBHIlye S5 T'/cM®, Xoda icHye # iHIle BH3HA4YEHHS, 3a
AKUM [0 BaXXKHUX MeETaAlB HaAeXUTh rmoHan 40 XiMiYHUX eAeMeH-
TiB i3 aTOMHOIO Macor BHUIIOI 50 at ox. 3HaYHAa YaCTUHA BAasKKUX
MeTaAiB BiIHOCHUTBECH OO TOKCHYHUX. Hampuraaza, XpoM i Hikeab
HaAekaTh 0 APYroro Kaacy HebeamewHocTi [3].

BBeneHHS B IPaKTHUKY HOBITHIX €KCIIPECHHX METOIB JOCAi-
JPKEHHSI €eA€MEHTHOI'0 CKAa/y PEYOBUH, 30KpeEMa Ha OCHOBI iH-
OyKTHUBHO 3B'si3aHOi maasmu (maai — ICP-AES), mae MOXKAUBICTB
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OIABII ITOBHOIIIHHO i 00'€KTHBHO OLIIHUTH €A€MEeHTHUI CKAa I'PYH-
Ty Ta POCAMHHUX 3pasKiB 3a BMiCTOM XiMiuHHX eaeMeHTiB. Taxi
JOCAIIZKEHHS OCOOAMBO BaXKAWBI JIAl CIABCBKOTO T'OCIIOAPCTBA,
Oioaorii, MEAMIIMHY Ta OXOPOHU HABKOAUIITHBOTO CEPEIOBHIIA.

MeTo0 POGOTH € BHBYEHHS BMICTy BakKKHUX EAEMEHTIB y
TPYHTI Ta POCAMHAX, III0 HEOOXiAHO IAs 3'ICyBaHHS OE3MEYHOCTI
IIPOAYKILil POCAMHHUIITBA JIAS AIOLEH.

MeToanka mocainzxeHHss. Mu aHaAi3yBaAW I'PYHT 1 POCAMHU
MIIIEHUII 03UMO]i, IKy BUPOIIyBAaAU Ha MiATHKAaX MOCAiIHOI CiBO3-
MiHM YMaHCBHKOTI'O HalliOHAABHOTO YHIBEPCUTETY CaliBHUIITBA, €
Oiaplte 45 poKiB He BHOcHAM moOpuB. lle mae 3Mory mocaiguTu
hoHOBHI BMICT XiMIiYHHUX €A€MEHTIB, aji’kKe 3aCTOCYBaHHS NOOPHUB
BIIAUBa€ Ha €AEMEHTHHM CKAal I'PYHTY Ta POCAUH. [liATHKU [0-
CAifHOI ciBO3MiHM po3MillleHi B MaHBKiBCBKOMY IIPHUPOIHO-CiAb-
CBKOTOCIIOAapchkoMy patioHi CepenHbo-/HIIPoBCHKO-By3pKoro
okpyry Aicocremnosoi mpaBobepexHoi HMpoBiHILii Ykpainu. IpyHT
JIOCAITHOTO II0ASl — YOPHO3€EM OIIiJ30A€HUH BasKKOCYTAMHKOBHH Ha
Aeci. Di3MKO-XiMigHI BAACTHBOCTI I'PYHTY: HACHYEHICTH OCHOBA-
mu — 90,5%, emHicTb BOMpaHHa — 34,7 CMOAB/KT, cyMa BBiOpaHUX
ocHOB - 31,4 CMOAB/ KT, TiIPOAITHYHA KUCAOTHICTE — 3,32 CMOAB/ KT,
ob6MiHHa KucAaoTHICTE — 5,3 pH. BaacTuBocTi rpyHTy ¥ peaved mo-
CAITHOTO IIOAS 32 CBOIMH OCOOAWBOCTAMM BiAIIOBiZAIOTE I'PYHTO-
BUM Pi3HOBHAM [IOMipHO-KOHTHHEHTAABHOI CXiTHOEBPOIIEHCHKO]
dartii, B Mexkax gKOI MOXKYTb OyTH PO3IIOBCIO/IKEHI OTPHUMAaHi B
[OCAiTaX pe3yAbTaTH.

[pyHT aBAsie cOGOIO KaTiOHIT, ToMy pyxoMi (hOPMH METaAIB
EeKCTParyloTh eKCTpareHTaMH, III0 SBASIOTE CO00I0 €AEKTPOAITH
3maTHi 10 oOMiHHOI amcop6biIlil 3 TPYHTOBUM BOUPHUM KOMIIAEK-
coM. ICHYIOTB pi3Hi METOMUKH AT €KCTParyBaHHS PyXOMUX (POPM
BasKKHX MeTaaiB. BoHH MOXKyTE eKCTparyBaTHCS PiSHUMH eKCTpa-
TeHTaMH, IIPH YOMY OKPEMO B3ITUN €AeMEHT MOXKe eKCTparyBaTH-
ca cruenudivyHUM eKcTpareHToM. I[Ipu npoMy B pi3Hi 3a cKaazoMm
BUTSXKKH IEPEXOANUTH HEOMHAKOBAa KIABKICTH MeTaaiB, III0 3HAa-
YHO yTPYAHIOE MOPiBHAHHS OTPUMaHUX pe3yAbTariB. Xoua BBe-
NEeHHd B IIPaKTUKY HOBITHIX €KCIIPECHHUX METOMIB MAOCAIMKEHHS
€AEMEHTHOTO CKAQIy BHUTSKOK, 30KpeMa Ha OCHOBIi iHAYKTHUBHO
3B'a3aHoi maasmu (ICP-AES), cioHykae n0 HOIIYKYy €KCTPareHTiB,
II[0 JAIOTH MOXKAHUBICTE OIABIII ITIOBHOIIIHHO ¥ 00'€KTUBHO BUSIBUTHU
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BMICT PYyXOMHX €A€MEHTIB, BUKOPHUCTOBYIOYH OMH €KCTPAreHT. Y
HAIIIUX JOCAIMPKEHHSIX eKCTPAKII0 PyXOMUX (DOPM Ba’KKHUX MeTa-
AiB IpoBoAYAH po3durHOM 0,2 H COASHOI KHMCAOTH, 32 aHAAOTI€Io
3 MeTonoM KipcaHoBa nag BU3Ha4YeHHS pyxoMHUX dopMm docdopy
Ta Kaaito B omHi# BUTSXKI. Lo BUTSIXKKY GyA0 o6paHo 3 OTASILY
Ha Te, III0 COATHA KHCAOTa IIHNPOKO BHKOPHUCTOBYETBHCH K €KC-
TpareHT PyXoMHUX (POPM eAeMEHTIB 3 I'PyHTIB masa metony ICP-AES
[4-6]. 3po3ymiao, 1110 TTOAIOHY BUTSKKY 3aCTOCOBYBATH OIIABHO
Ha THX ab0 OAM3BKUX I'PYHTAX, A SIKHX PEKOMEHIOBAHO METON
KipcanoBa mag ekcrpakiiii pyxomux popM docdopy Ta Kaairo. 3o-
KpeMa Ha KapOOHATHHUX I'PYHTAaX 3aCTOCOBYBATH COATHY KHUCAOTY,
dK eKCTPareHT, HeOIIiABHO.

Pyxowmi (popMH BaKKHUX METaAIB y I'PYHTi, BAAOBHH BMiCT BaxK-
KUX MeTaAiB y 3eAeHiil Mmaci pocarH y a3y BUKHIAHHA KOAOCA Ta
3€epHi MIIIeHUIl 03uMoi nocaimkyBasn merogoMm ICP-AES Ha npwu-
Aani Shimadzu Multitype ICP Emission Spectrometer. BaaoBuit
BMICT XpOMYy Ta HiKeAl0 B I'PyHTI BU3Ha4YaAH PEeHTTeHO(pAyoOpec-
IEHTHUM MeTonoM Ha nmpuaamni «Expert» HBIT T HAMb».

Pe3yAbTaTH DOCAIAKEHHA. Y HABKOAUIIIHHEOMY CEPEIOBHILI
XpoM 3a3BHYall nepebOyBae B cTyleHi okucaeHHa +3. IllecTtuBa-
A€HTHUH XpOM 3yCTpidaeThCcd AYXKE PiAKO i IIPaKTUYHO 3aBXKIU
IIe MOB'd3aHO 3 MIFABHICTIO AIOAWHH. BBaxkaeThcd 0e3medyHOoro
OA AToavHYA HopMa crioxkuBaHHsa 30-100 MKr xpoMmy Ha noby [7].
Kaapk xpoMmy B 3eMHiH Kopi omiHI0IOTH ¥ Mexkax 80-300 mr/kr
[8]. BaaoBmuii BMicT Horo B I'pyHTax YKpaiHu KoauBaeThcd Bin 20
oo 180 Mr/Kr rpyHTy, OOCSram4Yu B MeXKaxX TepUTOpifl XiMidHOI
mpoMucaoBocTi Yepkacbkoi obaacti 1o 280 mr/kr [9]. B mocai-
MKyBaHOMY I'PYHTI BaAOBHU BMICT XpoMy CTaHOBUTBH 140 mr/Kr
(taba.). F'paruyHO momycTUMa KOHIleHTpallis (maai — [AK) nas Ba-
AOBHX 3allaciB XpoMy B I'PyHTaX HOPMaTUBHUMHU JOKyYMEHTaMH He
peraamenTyeTbes [10]. Pyxomux ¢opm 1150ro eaemMeHTa y I'PYHTI
nocaimoM BH3HadeHOo Ha piBHI 0,02 mr/kr rpyHty npu K naa
BMicTy pyxomoro xpomy 6,0 mr/kr [10]. HaykoBusgmu 3asHaue-
HO, III0 XPOMY B 3€pHi IIIEHUIi 03UMOi MOXKe MICTUTHUCH B Me¥Kax
0,35-1,12 mr/kr [11]. ¥ HammoMy BUIIAOKY 3€PHO IIIIIEHUITI 03UMOI
MicTrAao xpoMmy Ha piBHi 0,3 Mr/kr, 1o Hukde 3a K (0,5 mr/Kr)
[12]. TakuM YHMHOM, I'PYHT Ta 3€PHO IIIEHUIli, BUPOIIEHE 3a YMOB
[ocAiny, € 6e3meYHUMH 32 BMICTOM XpPOMY.
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BMicT Bakknx MmeTaniB y I'pyHTi Ta

Tabanysa

nweHuui o3uMin, Mr/Kr

XiMiuHuM#i _Banosuﬁ . ;Z::l:ay y _:’.eneuiﬁ . y 3ep|-|i_
eneMeHT BMICT Y I'pyHTi PpyHTI Maci nweHuui nweHuui
Cr 140 0,02 1,5 0,3
Ni 70 2,29 0,7 0,3

CrioxXuBaHHS HIKEAI0 AIOJUHOIO B CE€PEeNHBOMY CTaHOBUTH
6an3bK0o 150 MKT/meHn, ase Mmoxe mocarata 900 mkr/neHs. B €B-
pormeiicbkoMy Coro3i Ha JaHui Yac He BCTAHOBAEHO I060Bi mieTud-
Hi moTpedu CIIOXKUBaHHS HiKeAlo aas aroauHu [7]. Kaapk Hikearo
B 3eMHill Kopi 3a pisHHMH omiHKamMu — 60-200 mr/xr. Baaoso-
ro HIiKeAI0 B IPyHTaxX YKpaiHW BHUABA€HO B mexkax 10-80 mr/kr
I'pyHTy, a pyxomoro 0,44-3,77 Mmr/kr. ¥ 4opHO3eMax THIIOBHX
Ha Aeci BMICT pyXOMOTO HiKEAI0 BCTAHOBAIOBaAW Ha piBHI 2,16-
3,52 Mr/kr [9]. ¥ mocaimkyBaHUX 3pa3Kax I'PYHTY BaAOBOTO Hike-
AIO 3HaxXoauThCd 70 MT /KT, L0 € 3BUYHUM [JIAS IILOTO THUILY I'PYHTY.
OpierToBHO nomyctuMa KoHueHTpalid (OK) BaaoBoro BMicTy Hi-
KEeAI0 B TAMHHCTHX IpyHTax — 80 Mmr/kr [13]. PyxoMmoro Hikearo y
I'PYHTI HAIIIOTO AOCAILY BUSIBAEHO 2,29 Mr/Kr, 1110, 3TigHO 3 rpaaa-
1iTMH, BiTHOCHATH MO BHCOKOTO HMOro BMICTy, XOo4a II€PEBUIIIEHHI
'K (4,0 Mr/Kr) 3a BMiCTOM PyXOMOTO HiKEAIO HE BCTAHOBAECHO. 3a
AIT€paTypHUMHU JAaHUMH, B 3€PHi INIIEHUIl 03UMOi HiKEAI0 BUSIB-
assau 1o 1,0 mr/kr [11]. B ymMmoBax HaIIIOrO IOCAiLY 3€pHO MIITEHUIT]
o3umoi mictutk 0,3 Mmr/kr Hikearo, mio Huxkde [IK (0,5 mr/kT).
TakuM YHHOM, JOCAIIKEH] IPYHT Ta 3€PHO MIIEHUI 03UMOi € 6e3-
IIeYHHMH 3a BMIiCTOM HiKeAlO.

BucHOBKH. BcTaHoBAEHO, II0 32 YMOB TPHBAAOI BiZICyTHOCTL
BHECEHHS JOOPHB YOPHO3EM OITiJ30A€HUY Ta BUPOLIECHE Ha HEOMY
3€pPHO IIIIIEHUIl 03UMOI € OE3MeYHUMHU [AS AIAWUHH 3a BMICTOM
XPOMY Ta HiKeAlo.
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B.M. Csutosnbiii, N.[. Xbinsk. Coaep>xaHne HUKeJIs1 U XxpoMa B YepHO3eMe
0onoj30/1eHOM M NueHNLe O3MMOH.

MeTo40M Ha OCHOBE MHAYKTMBHO CBSI3aHHOM M/1a3Mbl yCTaHOBJ/IEHbI COAEPKa-
HUEe XpoMa u HUKeJsIs B YEPHO3EME Or10430/1EHOM U BbIPALLEHHOM Ha HEM rlUeHuLe
03UMOV rpyu A/INTE/IbHOM OTCYTCTBUMN BHECEHUS YAOOPEHMH. YCTaHOB/IEHO, YTO Npu
YC/10BUSIX A/IUTE/IbHOIO OTCYTCTBUSI BHECEHMS] YAO0OPEHMI YepHO3EM 0r0A430/1€HbIN
M BbIpalujeHHoOe Ha HeM 3epHO rLEeHNLbl 03MMOM SBASETCS 6€30MNacHbIM 4J151 Yes0-
BeKa 1o coAep>XaHu XpoMa v HUKEJIS.

V. Svitovyy, |. Zhilyak. Nickel and chrome In black ashed and winter
wheat.

By a method based on inductively coupled plasma it is the set maintenance of
chrome and nickel in black earth and grain of winterwheat at the protracted absence
of top-dressing. It is discovered that at the terms of the protracted absence of top-
dressing black earth and grain of winter wheat are safe for a human according to
the content of chrome and nickel.
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