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Bueueno emicm 20-mu  ximiunux enemenmie 6 numuiil i npupoOuiil 600i piznux obracmei
Vkpainu. Busaenenuu naubinouiuii emicm apcewny, kaunvyilo, Kaomiro, xnopudie, 3zaniza, nimio,
COUHYIO 8 apmMe3IaHCLKIll 1 KonooAsHill 600ax. Bumicm amominilo, apceny, xaopudis, 3aniza i HIKeo
0y6 Hallbinbwum 6 NpuUpoOHitl 8001. AK y numuiil, mak i 6 NPUPoOHill 600i KOHYEHMPAYisi OeaKux
ecenyitiHux enemenmis oyna docmamuvo HU3bKOW. Buseneni pisnonanpaeneni 3sminu moKCcuyHux i
ECeHYIUHUX eNeMeHMi8 MOJICYMb HECHPUAMIUBO NOZHAYUMUCS HA 300p08'T HaceneHHs | nPOAGUMUCS
6 NOPYUEHHAX (HopMY6aHHs opeanizmie 600nux 2iopo Gionmie. IIpoeedenuil nopisHATbHUN AHANI3
oeox incmpymenmanohux memoodie IAAC i AEC-I3II ceiouumes npo 6ucoky ingopmamueHy
suauumicmo memoody AEC-1311 ¢ cicieniuniil npakmuyi.

Kniouoei cnosa: ximiuni enemenmu, 600a pizHo20 npusHaveHHs, nopieusavHui awaniz, AAC,

AEC-I3II.

Beryn

HecnipustiauBa eKOIOriYHAa CHUTyallis Yy TPOMHUCIOBO PO3BUHEHHX MicTaXx 00YMOBIIOE
MiJIBULICHHS PIBHS CEPLIEBO-CYJAMHHUX, OHKOIIOTIYHHUX 3aXBOPIOBaHb, PO3JaiM PENpoOLyKTHUBHOT
GyHKuil, IMyHITETY Ta IHIIMX cucTeM. Bigomo, 110 3 BOAOIO joAMHA ojepikye a0 25% nob6oBoi
norpebu XiMiuHuX pedyoBuH. Tomy Hecraya abo namnuimok ME ta MaE y nuthiit Boal moxe
CIIpUATH (OPMYBAHHIO Ta PO3BUTKY (i310JOTIYHUX 3pyIIeHb, a B OKPEeMHX BHMajakax OyTH
nepuIonpuuuHOI0 GopmyBaHHs maTojoriyHux cranie [1,2]. Bigomo, 110 HazgMipHe HAaAXOMKEHHS
KaJMil0 3 TTUTHOK BOJOIO MOXE MMPHU3BOJUTH 10 OHKOJOTIYHMX 3aXBOPIOBaHE JIET€Hb Ta CTaTEBOT
CUCTEM, @ CTPOHLLiIO - JI0 NopyIIeHb (hopMyBaHHs ONOPHO-pyXoBoro anapary. Hecraua y Boai oy
CIIPUUMHSAE 3aXBOPIOBAHHIO HA AMQY3HHIA 300 LMTONOMIOHOT 3271034, a JITII0 — BUKJIMKAE PO3BUTOK
MCUXIYHUX 3aXBOPIOBAHb (MaHiaKalbHO-ACMPECHBHOTO CHHAPOMY, wu3odpeHii). B Toit ke uac,
NpH JIKyBaHHI aHEeMIH Ta JesSKHUX 3aXBOPIOBaHb TPABHOIO LIIAXY MMPU3HAYAETHCs MiHEepasbHa Boja,
sAKa MICTUTB apceH, Grop, Oop, o Ta i exeMeHTH [1-6].

B yMoBax iHTEHCMBHOTO aHTPONOTEeHHOT0 3a0py/IHEHHs JOBKULIS, OXOPOHA BOAHUX PeCypcCiB
€ OJIHIEIO 3 aKTyaldbHHUX Npodnem. OcoOJIMBO 11€ CTOCYETHCS MErarno/liciB i MICBKHX arjomepartii,
J10 SIKMX B MOBHI# Mipi BiiHOCUTbCs M. KuiB [7-9].

Tpaauuiitno uist ouiHKK 3a0py/IHEHHS BO/IM BOKKMMU METalaMH 3aCTOCOBYIOTh Pi3Hi (i3UKO-
XIMiYHI METOJM, 30KpeMa MeToaM aromHo-abcopOuiiinoi cnekrpodoromerpii (AAC) y aBox
BapiaHTax - atoMHo-abcopOuiitHoi cnextpomerpii y noaym’i (ITAAC), ta rpadiroiii neui —
(ETAAC). Okpemo B UbOMY psily CTOSATb Taki METOAM, K PEHTIeHO-(DIyOpecUeHTHUI (AKuii
3aCTOCOBYETLCS MEPEBAXKHO Uil BUMIPIOBAHHS Y TBEpJAMX 3pa3kax) Ta METOoA 10HHOT
xpomarorpadii, SKui € HaWOLIbII YyTJIMBAM JUIS BH3HAYEHHS aHIOHIB Ta JIY)KHHX MeTamiB. 3a
OCTaHHI POKHM pPO3BHHYBCS HOBHIl mNpeleciiiHuii Meroa - aromMHo-eMmiciiiHa criekTpomerpis 3
IHAYKTHBHO 3B’s13aH010 masMoro (AEC- I3I1). Meroax AEC-I3II 3aBasiku CrojlyuyeHHIO HM3bKOT
MEXKI  BUMIDIOBaHHs,  CEJIEKTUBHOCTI  Ta  €KCIPECHMBHOCTI,  BKJIKOYAOYM  MOXKIIMBICTD
0araToeleMEeHTHOro aHaiildy, Bce Oulbllie 3HAXOJMUTh 3aCTOCYBaHHs y O10J0rii, MeAuLMHI Ta
ekoJorii [1,6,10,11].

Buiie 3a3HaueHe 3yMOBHIJIO METY HALoi poOOTH — MPOBECTU MOPIBHSIIbHE JOCIIUKEHHS [10
BUBYCHHIO MOXKIIMBOCTEH 3aCTOCYBaHHsA METOJIB aroMHo-aOcopOLiiiHol crniekTpodoromeTpii Ta
aTOMHO-€MICIMHOT CIeKTPOCKOMiT 3 IHAYKTHBHO 3B’A3aHo10 iasmoro (AEC-I3I1) ans Bu3HaYeHHs
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JCSKUX XIMIYHUX €JIEMEHTIB Yy BOJli Ta BCTAHOBUTH MOKJIMBOCTI BH3HaueHHs iX Metoaom AYC-I3I1
y BOJIaX PI3HOT0 TOCIOAAPCHKO-T100yTOBOI0 KOPUCTYBaHHs Ha Y KpaiHi.

Marepianu Ta METOAM A0CTITKEHHS

Bynn npoBeaeHi AOCHIIKEHHSI MO BU3HAYEHHIO BMICTY XIMIYHHMX €leMeHTiB y 241 npobi
MMTHOI BOJM Ta BOJI MOBEPXHEBMX 1 MiJA3EMHHUX BOAOJUKEpEN 3 pisHMX perioHiB Ykpainu (2007-
2009 p.p.). IIpobu Boam BiaOupanu BianosijgHo a0 Bumor 'OCTy 2448-80 ,,Bona nurbesas.
Ot1bop npod™ [12-14]. BMicT XiMIYHMX €JIEMEHTIB y BOJI BMU3HAYalM 3a JOMOMOIOl0 METO/IB
noJymeHeBoi  aTtomHo-abcopOuiiiHoi  cnektpodoromerpii  Ha  npuiaagi  «CatypH-3»
Cesepojionenbkoro OKBA (Ykpaina) Ta aromMHo-eMICIiHOT CrEKTpOCKomnii 3 i1HAYKTUBHO
3B’si3aH010 maasmoo (AEC-I3I1) na npunagi Optima 2100 DV ¢ipmu  Perkin-Elmer (CLLA).
BusHaueHHs BMICTY XiMiYHUX €/I€MEHTIB MPOBOAMIIM 32 METOJAMKaMHU MiKHApOAHOIO CTaHAAPTY
ISO [15-17].

Marematuuny 0OpoOKy OTpHMMAHHUX pe3yibTaTiB MPOBOAMIM 32 JIONOMOIOI0 METO/IB
BapialiifHOT CTaATUCTUKK 3 BAKOPUCTAHHSM MpOrpaM cratuctuuHoro axainizy Microsoft Excel [18].

PesyabTaTn T2 iX 00roBOpeHHs

AHani3 JaHuX JiTepaTypu M0Ka3as, 10 BMICT XIMIYHUX €JIEMEHTIB y PI3HUX THMax BOJ 3a
HopmatuBamu BOO3, AMepUKaHCBKOrO areHTCTBa M0 OXOPOHI HABKOJMIIHBOTO CEPEJOBUILA
(EPA) Ta ICTY, mo aitote Ha YKpaiHu, 3a JeIKUMHU eJIeMEeHTaMu JIe1lo Biipi3HAeThes (Tadu. 1).

Tabuuus 1. [TopiBHSHHS HOPMATHUBIB SIKOCTI BOJAM PI3HOTO MPU3HAYEHHS JESKHX KpaiH

[JIK Bou pHOHO- | 1y p 5074 g9 [JIK (s niTHOT Bosw) [13]
rocnogapc::xoro
Enement KOPHCTYBaHH: [1 3] C&Hn”H
[14] BOO3 | EBA. | 514.550.96

Al 0,08 0,5 0,2 0,2 0,5
As 0,05 0,05 0,01 0,05 0,05
Ba 20 0,1 [12] 0,7 2.0 0,1
Ca 180 - 100
Cd 0,005 0,001 [12] 0,003 0,005 0,001
Cl 300 , 250 250 350
Co 0,05 - 0,1
Cr 0,001(0,005) 0,05 [12] 0,05 0,05
Cu 0,005 1,0 2,0(1,0) 2,0 1,0
Fe 0,1 0,3 0,3 0,3 0,3
Li 0,15 - 0,03
Mg 40 . 50
Mn 0,01 0,1 0,5(0,1) 0,05 0,1
Mo 0,0012 0,25 0,07 0,25
Ni 0,01 0,1 [12] 0,02 0,02 0,1
Pb 0,1 0,03 0,01 0,015 0,03
Se 0,0016 0,01 [12] 0,01 0,05 0,01
Sr 10,0 - 7,0
V 0,001 ; 0.1
7Zn 0,01 5,0 3,0 5,0 5,0

Tak, 3a HopmatuBamu BOO3 Tta EPA Bmict Al y 2,5 pa3sis, misa As, Ni y S pasis, s Ba, Pb,
Mo y 3,0 ta 3,5 pasiB Hmwxkue, Hix ['JIK ais nutnoi Boaun 3a OCT 2874-82 ta CaulluH 2.1.4.559-
96. Kpim Ttoro, nepeiik OOOB’S3KOBMX JUIsi  KOHTPOJIO MapaMETpiB 3ajulleHO TUIBKU s
HAMMOUIMPEHIIMX PEYOBUH, AKI MOXYTb 3HAXOJMWTUChH Y NMUTHIN BOJI, BIUIMB SKMX Ha 3[10pOB’A
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aroauHl poeneHo. Cria BIAMITHTH, 110 B OCHOBY HopmatuBiB €C mnoksiaaeHo KpuTepii Ta
Hopmatuen BOO3. Kpim TOro, 3aBasku OJHOMY 3 TOJOBHMX HPUHLMIIB €BPONEHCHKOrO
3aKOHO/aBCTBA Ui KpaiH wieHiB €C € 00MEeKEHHs 111010 BCTAHOBJIEHHs BMUIMX HOPMATHUBIB B
OKpEeMHUX KpaiHax  OCKIJIbKM 3[0pOB’sl JIIOJAMHM Ma€ 3axvIlaTHCh OJHakoBo B Mexax €C.
BiaMiHHUM BiJi yKpaiHCBKOTO BOJHOIO 3aKOHOJABCTBA € BHMOTra MPOBOAWTH KOHTPOJIb SKOCTI
MUTHOT BoaM Oe3nocepeHbo y xuiaux OyauHkax, ta Bogocxoumax [19,20]. i 3axoau cnpusiors
HEe TUIbKK TMOKPAILEHHIO SIKOCTI MUTHOT BOJM, aji¢ Jal0Th 3MOIY YJIOCKOHAIIOBATH CHCTEMY
KOHTPOITIO 3a 11 AKICTIO.

Cporoasi JJisg BU3HAYEHHs XIMIYHHUX €JIEMEHTIB Y €KoJIorii, 010J10rii Ta MeAMLIMHI YKpaiHChKi
JIOCJIIIHUKY 4acCTille 3aCTOCOBYIOTb METOJM aTOMHO-aOCOpOUINHOT crnekTpoMmeTpii y mnoaym’
(ITAAC), rpadirosiii neuyi — (ETAAC), a ocTaHHIM 4acoM 1 HOBHH TNpeleciiftHiii MeTo1 aTOMHO-
eMiciitHoi criekTpomeTpii 3 IHAYKTHBHO-3B g3aHO0 miaasmoro (AEC-I3IT). Lli metoau maiTh He
TIABKKA Pi3HY YYTJIMBICTH MpPH BHM3HAYEHHI XIMIYHHX €JIEMEHTIB Yy BOAI a W MaloTh pi3HI 3a
Ipupoot0 XimiuHl Ta ¢isuyHi 3aBaau. Tomy Hamu Oy10 MPOBEAEHO MOPIBHAJIbHE BU3HAYEHHS
BMICTY BaXXKMX MeTaliB y BOAI (BOJOMpOBiAHIN Ta apresianchkiid) OTpumani pesysbTaT
OMparbOBaHO CTATUCTHYHO Ta MPEACTaBIEHO Y Tabauii 2.

Busisiaeno jgemo Bummii Bmict Ca, Mg, Mn Ta Fe y BojonpoBiaHiii 1 apTe3iaHCbKiH
Bojax npu BusHavyeHHi ix metoaom [TAAC nopisusuo 3 AEC-I3I1. B Toii e yac BulMii BMiCT
Pb, Cu, Zn BusBiaeno npu BusHadyeHHi wmeroaom AEC-I3I1. IlpuunHO MOXKYTh OyTH
CHEKTpasibH1 3aBajid, SIKi XapakTepHi aid uboro meroay. Busnauenus Pb, Cu, Zn norpiGHO
NPOBOJAMTU 3 BUKOPUCTAHHSAM METOAIB KOpekuii (oHy. Bimomo, 110 BU3HAYEHHsS MeETaliB
metojgom ITAAC y nepeBaxHiil OUIbIIOCTI BUMAAKIB NMOTpedye KOHLEHTPYBaHHs IpoOd, w0
00yMOBIIIOE BTpaTH JIETKUX METaJiB HA CHOJYK MeTaliB 3 rajoreHamu. Kpim Toro, BiAOMUMH
HEJ0JIKaMM METOJY € CIEKTpajbHI Ta MAaTPU4Hi 3aBaju, TOMY BU3HAYEHHS IEAKUX XIMIYHUX
enemeHTiB MetoaoM [TAAC notpebye BHeceHHS MOAHU(IKATOPIB MAaTpHlll JJIsl YCYHEHHS LHUX
3aBaj [13,17].

Tabmuus 2. [Mopisusauus meroaiB AAC ta AEC-I3I1 Bu3HaueHHs XiMIUHHX €JIEMEHTIB Y
BOJIONPOBI/IHIN Ta apTe3iaHChKii BOJI PI3HUX perioHiB Ykpainu (M+m)

Enemenr, BojionpoBijiHa Bojia ApresiancbKa Bojia
Mr/a1 AAC AEC-I3I1 AAC AEC-I3II
Ca 67,70+ 0,13 33,97 + 3,93 280,33+ 13,76 152,65 + 21,46
Mg 3,91+ 0,41 4,37+ 0,39 64,95+ 3,76 28,86+ 4,67
Pb 0,035+ 0,006 0,05 + 0,01 0,014+ 0,001 0,14 + 0,03
Mn 0,029+ 0,004 0,008+ 0,001 0,004 + 0,001 0,018+ 0,006
Fe 0,16+ 0,01 0,13+ 0,04 0,065 + 0,003 0,01 £ 0,003
Cu 0,01+ 0,002 0,05 + 0,007 0,004+ 0,001 0,14 = 0,03
Zn 0,10+ 0,02 0,13+ 0,02 0,08+ 0,01 0,16 = 0,04

Pesynpratn AEC-I3I1 awnanizy Bmicty 20-TM XIMIYHHX €JEMEHTIB y BOJax Ppi3HUX
BOJIOJUKepesl YKpaiHu HaBedeHl y Tabnuuax 3-4. Byno BcTaHOBIEHO, 110 Y BOJONPOBIAHIN BOJI
BUIMH 3a HopMaTuB € BMicT Ca (Ha 12 %) ta Se (y 2,8 pasu) (auB.Tadu. 3). Bmict Ni OyB Ha
29,85% Bummm 3a Hopmatue BOO3 Ta EPA. B T10ii ke yac crocrepiraBcsi 3Ha4HO HMIKYMI 3a
airounii Hopmatus I'JIK Bmict Ba (y 25,9 pasis), Co (y 333,3 pasis), Cr (y 1,78 pasis), Mo (y 62,5
pasiB), Li (y 1,30 pasis) (3a I'/IK BOO3 ta EPA Takox). BpaxoBytouu T0o# ¢akt, 110 /uist 6aratbox
3 LMX EJIEMEHTIB MEePeBaKHO XapakTEepPHUH BOAHWUI HLISX HAJXOKEHHSI Y JKMBHH Opratism,
HecTaya iX y TMTHIH BOAI MOYKE€ CIIPUUMHATH HeOe3neuHi A 3J0pOB’S MOpYHIEHHs (YHKIIiH
TPaBJICHHS Ta BUALICHHS IX HUPKaMH, OMIOPHO-PYXOBOT Ta HEPBOBOT CHCTEM, MPO 1O CBIAYATh JaHi
aitepatypu [2,21,23].
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Tabmuusa 3. BmicT XiMIYHMX €IEMEHTIB Y BOJOINPOBiIHIH Ta apTe3iaHChbKI BOAI PI3HUX
Bojo/ukepes M. Kuesa ta obsacti, BuzHaueHuX metogom AEC-I3IT (mr/m)

I'’IK
BisGbw _ (U151 ITUTHOT BOJIN)
EteneHt B, ApTe3iaHcbka [13]
n=38) bone i m) CanllaH |
BOO3 EPA | 2.1.4.559-
96 2874-82

Al 0,22+0,004 2,91+0,75 0,2 0,2 0,5 0,5
As 0,031+0,002 0,42 +0,11 0,01 0,05 0,05 0,05
Ba 0,027+0,001 0,078+0,019 0,7 2,0 0,1 0,1 [12]
Ca 112,20+9,47 121,51+£31,08 100 -
Cd 0,001+0,0001 0,01+0,003 0,003 0,005 0,001 0,001 [12]
Cl 117,20+16,32 980,6+91,82 250 250 350 -
Co 0,0003+0,0001 0,002 +0,001 0,1 -
Cr 0,028+0,003 0,42 +0,11 0,05 0,05 0,05 [12]
Cu 0,027+0,002 0,066+0,017 2,0(1,0) 2,0 1,0 1,0
Fe 0,028+0,004 2,01 +0,52 0,3 0,3 0,3 0,3
Li 0,023+0,003 0,089+0,022 0,03 -
Mg 12,20+0,88 20,45+3,87 50 -
Mn 0,013+0,002 0,04+0,009 0,5(0,1) 0,05 0,1 0,1
Mo 0,004+0,001 0,048+0,012 0,07 0,25 0,25
Ni 0,067+0,009 0,065+0,017 0,02 0,02 0,1 0,1 [12]
Pb 0,022+0,001 0,11+0,026 0,01 0,015 0,03 0,03
Se 0,028+0,002 0,023+0,003 0,01 0,05 0,01 0,01 [12]
Sr 2,01+0,21 4,60+ 0,67 7,0 -
\ 0,001+0,0001 0,003+ 0,001 0,1 -
7n 0,061+0,008 0,64 £0,16 3,0 5,0 5,0 5,0

Ipumimrka: BUALICH] 3HAYEHHS BUILI 32 HOPMATHB.

Y apre3iaHchbKiil BOJI criocTepiraBcs 3HaYHO BHILIHM BMICT TakuX enemeHTiB Ak Al (y 5,8
pa3iB), As (y 8,4 pa3u), Cd (y 10 pazis), Cl (y 2,8 pazn), Cr (y 8.4 pa3u), Fe (y 6,7 paziB), Li (y
3,0 pasiB), Pb (B 3,7 pa3ziB) nopiBHsiHO 3 aitouuM Ha Ykpaini ['IK (aus.tabn 3). Ilpu usbomy
BMicT Ni Ta Se y apresiancbkiii Boai 0ys Bumum 3a ['JIK BOO3 ta EPA BianosigHo y 3,2 ta
2,3 pasu. Busasnenuit daxt cBiauuTh npo 3a0pyAHEHHs BaXKKMMM MeTajlaMu apTe3iaHChbKoi
BoAu. B Toi#l ke yac BMICT TakuX eceHUiajlbHUX esnemeHTiB, sk Cu, Mg, Co, V, Sr, Zn y
apresianchkiil Boai 0yB Hukuum 3a ['IK y 1,52 -50 pasis.

Bigomo, mo y BigHomenHi koxHoro MaE ta ME icHye wmexa. 3HueHHs abo
NEepPEeBUIECHHS 1X BMICTY y MHUTHIH BOJII HE MPOXOAWUTH IS 3I0pOB’ s JIOJWHM O€3CHiaHO
[2,21,24,25]. Tax, TpuBaje BXKHBAHHS NUTHOT BOAM 3 JKopcTkicTio Oinbuie 10 mr-exs/a
(Bucokuit Bmict Ca) Npu3BOAMTHL [0 MATOJOTIYHUX 3MIH CEpLEBO-CYJIMHHOI Ta CEYOCTaTEBOI
cucrem. Bucokuit Bmict xnopuaiB (Oinbwme 400 Mr/i) kopenatoe 3 3aXBOPIOBAaHHAM MEYiHKH,
cepisi, HUpoK. Husbkuii BMicT Mg y NUTHI# BOJAI MOXke CyNpOBOIKYBATUCh BUCOKMM BMiCTOM
Bakkux MetaniB (Pb, Cd), ski TakoX HEraTMBHO BIUIMBAIOTh HA CEPLEBO-CYAMHHY CHCTEMY.
[TigBuienuit BmicT y nuTHIA BoAl Fe HeraTMBHO BIUIMBA€ Ha WIKIPY JIIOAMHU. 3011bLICHHS
BMicTy Al y nuTHIA BOAI NPONOPUIHHO MiABHILNEHHIO 3aXBOPIOBAHHA HEPBOBOI CHCTEMH
(Hanpukaan xBopoda AnpureiiMepa). 3HaXO/UKeHHS Yy MUTHINA BOJI BEIMKHUX KOHUeHTpauii Ca,
Sr, Si, Fe, Cl ta Hu3bkoi — Mg KOpeoe 3 3aXBOPIOBAHICTIO Ha ce4o-KaM’sHy XBopoOy. B
pailioHax, Jie MNHUTHA BOJAA MICTUTh HE3Ha4H1 KoHUeHTpauwil Zn Tta Ca, mnijBHIIEHA
3aXBOPIOBAHICTh HA OCTEOCAPKOMY.
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BusiBieHO TakKoX BUCOKHH BMICT XIMIYHUX €JIEMEHTIB Yy KOJOAA3HI#H Boai (nuB Tabm1.4).
Tax, Buimmm 3a Hopmatus ['JIK ais Ykpainu 0y Bmict As (y 7,6 pasis), Ba (y 2,6) pasis, Cd
(y 20 pasis), CI (y 2,2 pa3u), Pb (y 6,3 pa3u), Ni (y 1,6 pasis), Se (y 2,6 paziB). Bmict Ca y
KOJI0/IA3HI# Boai OyB y 1,48 pasiB Buuium 3a HopmaTuB EPA. Byo BcTaHOBIIEHO HU3bKHIA BMICT
XiMIYHMX eJeMeHTiB y komoaasHii Boai: Co (y 20 pazis), Cr (y 1,47 pa3zis), Cu (y 27,8 pa3siB),
Fe (y 1,58 pasiB), Mo (y 5 pasiB), Zn (y 16 pa3iB) Bianosigno no Hopmatupy ['/JIK nitodoro na
Ykpaiui.

CnocrepiraBcs BHUCOKHHM BMICT XIMIYHMX €JIEMEHTIB Yy MOBepXHeBUX Boaax (tabiu. 4).
Tak, BumuMm 3a Hopmatus ['JIK nns Ykpainu 6ys BmicT Al (y 68,5 pasis), CI (y 1,47 pasis), Cr
(y 1,8 pasiB), Cu (y 2,4 pasu), Fe (y 1,5 pasu), Mn (y 6,0 pa3zis), Mo (y 3,33 pa3su), Ni (y 4,7
pasu), Se (y 16,25 pasu), V ( y 2,0 pa3u). B Toif ke 4yac BCTAHOBJICHO HHU3bKHH BMICT Yy
npupoaHiii Boai Ba (y 270,3 pasu), Ca (y 1,48 pasu), Co (y 50 pazis), Mg (y 2,22 pa3u), Sr ( y
2,09 paziB), nopiBHsiHo 3 HopMatuBom ['IK. Bigomo [7,24,29], mo Husbkuii Bmict Ca Ta Mg y
BOAI (M’siKa BOJA) CHpHUAE TMOTJMHAHHIO OpPraHi3MaMy Ba)XKMX MeETajiB, TOMY IO OCTaHHI
NPOHUKAIOThH Y KJIITHHU OPTraHi3My TUMHU K TPAHCIOPTHUMH HUIsIXaMH, 1110 1 HeoOxiani MaE ta
ME, 100TO KOPCTKICTh BOJAM Ma€ iHTiOyIOUMid BIUIMB Ha MOTJMHAHHA BaKKUX MertaniB. Kpim
TOr0, TOKCH4YHA /i BUCOKHMX koHUeHTpauii Al ta Cl [25,27] y noBepXxHEBHX BOJAX MOIKE
CIIPUYMHHUTH MOpYILIEHHs (OpMyBaHHs HEPBOBOI Ta KICTKOBO-M’S30BOT CHCTEM BOJIHUX
ripoOIOHTIB.

BucHoBku
TakuM 4uHOM, Yy JACAKUX perioHax YKpaiHM BMICT XIMIYHHUX €JI€MEHTIB Yy MIA3EMHHUX Ta
MOBEPXHEBUX BOJAX BapiloBaB Yy IIMPOKUX MEXKax, IO MOSCHIOETbCA TIeOXIMIYHUMHU
0COOJTMBOCTSAMH TEPUTOPINA PO3TALIyBaHHS BOJOXKEpe, IX yyacTi y reodizudHux Ta y 610XiMIYHMX
MpOoLECcax, aHTPONMOreHHUM BIUTMBOM Ha JIOBKILIS.
Bukonaui J1ocaipkeHHs 103BOIHIN 3pOOUTH MOPIBHAIBHUH aHall3 BMICTY BaKKUX METaliB

Ta ECCEHILAJIbHUX MIKPOCJIEMEHTIB Yy TMOBEPXHEBUX Ta IMMIJ3eMHHMX BOJAaX 1  3a CTyMNEeHeM
3a0pyAHEHHs paH)KMPYBaTH 1X Y HACTYMHHUI pAa: BOAOIPOBiIHA — apTe3iaHChbKa—> KOJIO/I3Ha—
MOBEPXHEBA.

OTpuMaHi pe3yibTaTH CBiYaTh Npo HaiOLIbIue 3a0pyaHeHHs Baxkumu Metanamu (Cr,
Cu, Fe, Mn, Ni) Ta iHmumu Ximiuaumu ejaementamu  (Al, Cl) nmoBepxHeBUX BOI (piykH Ta
o3epa). B Toii ke uyac crocTepiraBcsi HHU3bKHMH BMICT €CCEHILIAIbHUX XIMIYHMX €JIEMEHTIB
(Ca,Co,Mg) y nosepxHeBux Bojax. Bijlomo, 1110 HU3bKOMIHEpai30BaHi BOAM € €(PEKTUBHUMHU
Moau(ikaTopaMyd HEraTUBHOI'O BIUIMBY Ha OpPraHi3M TBApUH BAXKKUX METaIB y HU3BKHMX J103aX
[4,24-30]. BpaxoBy1o4H, 110 BOJHHHI LIISAX HAJXOKEHHS LMX €JEMEHTIB y 'KUBHHM OpraHizMm €
rOJJOBHHUM, OCOOJIMBO, ISl BOAHMX TiAPOOIOHTIB, Ciaia 3a3Ha4yuTH, 1o aucbananc MaE ta ME y
cepeloBUII TX ICHYBaHHsA MOXE MPU3BECTHU 10 NMOPYLICHHS X po3BUTKY [21,22,24-26].

BusiBieHo 3HMXKEHHMM BMICT ecceHiiansuux enementie  (Cu,Mg,Ca,V,Sr,Zn) Ta
nigBuileHu - TokcuuHux enemeHTiB (Al As,Cd,Cr,Fe) y mnpobax mniazemHoi BoaH
(apresiaHchbKiil Ta KonoaA3HIN). Lle Takoxk Moxe OyTH NpUUMHOK (GopMyBaHHs (Pi3ioa0riyHUX
3pyll€Hb, B MEPIly 4Yepry OpraHiB TpaBieHHs, EHJAOKPUHHOI, CEpLEBO-CYAMHHOT, Ceyo-
BUIIBHOT, KICTKOBO-M’5130BOi CHCTEM, SIKi CYMPOBOKYIOTHCS MOPYIICHHSIM MiHEPAJIbHOIO
oOminy ioniB [2,4,5,21-25].

3aBjaHHsS BM3HAQUEHHA MalMX KOHIIEHTpaliil XIMIYHHUX €JIEeMEHTIB y BOJI MOTpedyTh
BUKOPUCTAHHS BUCOKOYYTIMBHX IHCTPYMEHTaJbHMX METOMAIB aHanizy. ['0J0BHI BUMOTH, SKUM
MOBUHHI BIJMOBIIATH 111 METOAM — CIOJIyYEeHHsI HM3bKMX [OpPOriB BU3HAYEHHS, BHCOKOT
YyTIMBOCTI Ta  CEJIEKTUBHOCTI. TakuM UYMHOM, pe3yJbTaTH MPOBEACHUX HOCIIUKEHb HE
3anumaloTh cyMHiBy o wmerox AEC-I3[1 € nepcnekTHBHMM Ui LiJIeH TIri€HIYHOTO
MOHITOPHHI'Y BOJHOIO CEpEeJOBHIIA Ta BUBUEHHS B3a€MO3B’S3KY MK MIHEpaJbHMM CKJIAJ0M
MUTHOT BOJIM Ta 3/10POB’SIM HACEJICHHSI.
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TabGauus 4. BMICT XIMIYHUX €1EMEHTIB Y KOJOSA3HII Ta MOBEpXHEBUX (PiuKH, 03epa) BoaaxX

pizHux jokepen M. Kuepa ta o6nacri, BusHaueHux metogom AEC-13I1 (mr/n)

: I'JIK Boau pubHo-
Konosizna Boja [ToBepxHeni Bou POCTTONABCREOTO
Enement (M£m) (M=£ m) 'OCT 2874-82
X ]TliI'l KOprlCTYBaHHH
[14]
Al 0,13+ 0,027 5,48+0,97 0,08 0,5
As 0,38 +0,086 0,044+0,011 0,05 0,05
Ba 0,26+ 0,058 0,074+0,016 20 0,1[12]
Ca 148,38 +30,10 121,53+25,58 180 B
Cd 0,020 +0,046 0,001+0,0001 0,005 0,001 [12]
Cl 779,2 £39,50 442,02+102,94 300 -
Co 0,005+ 0,001 0,001+0,0001 0,05 -
Cr 0,034 +0,008 0,009+0,002 0,001(0,005) 0,05 [12]
Cu 0,036 £0,008 0,012+0,003 0,005 1,0
Fe 0,19+ 0,042 0,15+0,041 0,1 0,3
Li 0,025+ 0,005 0,004+0,001 0,15 -
Mg 45,79+ 9,42 18,01+3,97 40 -
Mn 0,11 +0,024 0,06+0,017 0,01 0,1
Mo 0,05+ 0,011 0,004+0,001 0,0012 0,25
Ni 0,16+ 0,036 0,047+0,013 0,01 0,1[12]
Pb 0,19+ 0,043 0,014+0,001 0,1 0,03
Se 0,026+ 0,005 0,026+0,004 0,0016 0,01 [12]
Sr 2,85+ 0,65 4,78+0,93 10,0 B
\Y% 0,006 +0,001 0,002+0,0001 0,001 -
Zn 0,31 +£0,07 0,012+0,003 0,01 5,0

[lpumimka: BUJIJCH] 3HAUEHHS BUILI 32 HOPMATHB.

CPABHUTEJIBbHBIN AHAJIU3 MIPUMEHEHUS COEKTPAJIBHBIX METO/J0OB
AAC U AEC-UCII IUIAA ONPEAEJEHUA XUMHWYECKUX 3JIEMEHTOB B BOJIE

PA3JIMYHOI'O HASHAYEHUS

H. H. Auapycumiuna, E. I'.Jlamneka, U. A. T'ony0
I'V «Muctutyt meauuunbl Tpyaa AMH Yipauns, r.Kues
e-mail: irina_andrei@voliacable.com

B pabome npedcmasnenvt pesyabmantvl UCCIeO08aHUll O uzyueHuio coodepacanus 20-mu
XUMUHECKUX DNeMEeHMOE 6 NUMbesoll U npupooHoil ode pasnvix obaracmeti Ykpaurol. Buiseneno
Haubonvuiee codepicanue MbludbsiKd, Kanbyus, KaoMus, XJa0pudos, dceiesd, Aumus, CeUHyd 6
apme3suanckol u konooesnou 6ooax. Cooepoicanue anOMuHUs, MblUlbiKd, X10puoos, Jiceneza u
HUKens ovlio Hauborvuium 6 npupooHol eode. Kax 6 numvesou, maxk u 6 NpupooHol 600e
KOHYEeHmpayusi HeKOMOPbIX ICCEHYUATbHBIX INeMEHMO08 Oblida d0Cmamo4Ho Hu3Kou. BuiaenenHoie
PA3HOHANPABICHHBIE USMEHEHUS. MOKCUYHBIX U ICCEHYUATBHBIX INEMEHIN08 MO2Ym Heb1aeonpusimHo
CKazamoucsi Ha4 300pO6be HACENCHUS U NPOABUMBCA 6 HAPYULCHUSX HOPMUPOBAHUS OPeAHUZMOS
6800HbIX  2udpobuonmos. Ilposedennviii  cpagHumenvhvill  AHAIU3 O08YX  UHCMPYMEHMATbHBIX
memoodoe IIAAC u AEC-HCII  ceudemenvcmeyem o0 6blCOKOU UHDOPMAMUBHOU 3HAHUMOCTIU
memooa AEC-HCII 6 cueuenuyeckoil npaxmuxe.

Kniouesble cnosa: xumuueckue snemMeHmol, 600d paziuyHo20 HA3HAYEHUs, CPABHUMENbHbII

anans, AAC, AEC-HCII.
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COMPARATIVE ANALYSES OF SPECTRAL METHODS AAS AND AES-ISP
OF THE DETECTION CHEMICAL ELEMENTS IN WATER DIFFERENT
APPOINTMENT

Andrusishina LLN., Lampeka E.G., Golub LA.
Institute for Occupational Health AMS, Kiev
e-mail: irina_andrei@voliacable.com

This article discusses the results of measurement of drinking and natural water levels of 20
chemical elements in different Ukraine area. The highest levels of arsenic, calcium, cadmium,

chloride,

iron, lithium and lead were detected in artesian and well drinking water. The highest

aluminium, arsenic, chloride, iron and nickel levels were detected in natural water. Both drinking and
natural water levels of certain essential elements were pretty low. Such opposite tendencies in toxic
and essential elements levels can adversely affect the health of local population, and also result in
abnormal outcomes in the formation of water hydrobionts. Two spectral methods AAS and AES-ISP
are compared demonstrate highly informative capacity of AES-ISP method in practical hygiene.

Key words: chemical elements, water different appointment, comparative analyses, AAS,

AES-ISP.
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