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(54) cnocClib BU3HAYEHHA BMICTY PYXOMUX CNONYK CUNILIIO, ®OCPOPY TA KAIIIO B I'PYHTI Y
CONAHOKUCTIN BUTAXLI METOOAOM ATOMHO-EMICIMHOI CMNEKTPOMETPII 3 IHOAYKTUBHO
3B'A3AHOIO MJMA3MOLIO

(57) Pedpepar:

Cnoci® BM3HA4YeHHS BMICTY pyxoMuX CMonyk cunidito, doccopy Ta kanito B rpyHTi 6asyeTbcs Ha
oflepxaHi eKCTpakTy [JocnigKyBaHWX crnonyk 3 rpyHTy 0,2 H pPO3YMHOM CONSAHOI KUCNOTW npwu
CMiBBiAHOLIEHHI I'PYHTY A0 PO34uHY kucnotu 1:5 no Maci. CycneHsito nepemillytoTb Ta HAaCTOTh 3a
TemnepaTypu 25°C, a B ofepxaHOMY eKCTpaKkTi BM3HayaloTb BMICT PYyXOMMUX CMOMYK CUnilito
docchopy Ta kanito Ha aTOMHO-eMICIMHOMY CNEKTPOMETPI 3 iHAYKTUBHO 3B'A3aHOI0 MMasMolo.
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KopucHa Mopgenb Hanexutb [0 AOCHAIAKEHHA [PYHTY XiMiYHMMKM  MeTodamMu | MoOXxe
BMKOPUCTOBYBaTUCH ANS AOCHIIKEHHSA BMICTY pyXOMUX CNOMyK cuniuito, dpocdopy Ta Kanito B rpyHTax
npw giarHoCTMUi X pOAOYOCTI.

I'DYHT BiOHOCATb [0 KaTiOHITIB, TOMY PyXoMi hOpMU MeTaniB BWIYHYaloTb eKCTpareHTamu, Lo
ABNATL cobOK enekTponiTh, 3gaTHi 40 0OMiHHOI agcopbuii 3 r'pyHTOBMM BOWPHMM KOMMIEKCOM.
ICHylOTb pi3Hi crnocobu ekcTparyBaHHs KaTiOHIB MeTaniB 3 rpyHTy. [lpu ubomy Ans ekcTpakuii
BUKOPUCTOBYIOTb Pi3HI €NeKTPOosiTh, WO MalTb Pi3HY eKCTpakuiiHy 34aTHICTb. Lle 3HayHo yTpyaHoe
NOPIBHAHHA OTPUMaHMX peaynbTaTiB. Xo4ya BBEOEHHS Y MPaKTUKY HOBITHIX eKCnpecHWX MeTofiB
AOCNIMDKEHHS €NEeMEHTHOro CKknady BUTSKOK, 30KpeMa Ha OCHOBI iHOYKTMBHO 3B'A3aHOi nnasmu,
CMOHYKaE [0 MOLUYKY eKCTpareHTiB, WO AalTb MOXNUBICTb Binbll NOBHOLIHHO i 0B6'€EKTMBHO OLHWTU
€neMeHTHUN cknag pyXxomMux oopmMm enemMeHTiB, BUKOPUCTOBYIOUM OAMH eKCTpareHT.

Binomnii cnocib ekcTpakuii pyxomux dopm MeTanis (B T.M cuniuito, docdopy Ta Kaniko)
OZIHOHOPMArbHUM PO3YMHOM COMSIHOI KWUCMNOTWM 3 HACTYMHMM iX BMU3HAYEHHAM METOAOM aTOMHO-
eMiCiHOI crnekTpomeTpii 3 iHAYKTMBHO 3B'A3aHoto nnasmoto [William D. Middleton. Identification of
Activity Areas by Multi-element Characterization of Sediments from Modern and Archaeological
House Floors Using Inductively Coupled Plasma-atomic Emission Spectroscopy /William D. Middleton
and T. Douglas Price //Journal of Archaeological Science. - 1996. — Ne 23. - P. 673-687.]. CyTb
cnocoby nonsirae B TOMY, LIO KOXEH 3pa3oK I'pYHTY BUCYLLYHOTbL Y nedi npotsarom 48 rog. npu 105 °C,
notiMm noapiOHIKTL B MOPUENAHOBIN CTynui A0 po3Mmipy 4actok 2 MM, 0,2 I KOXHOro 3paska
nepeHocsTb B okpemuin nocya i obpobnsawots 1 H HCI npu KiMHaTHIA TemnepaTtypi NPOTAroM 2 TUXHIB.
MoTiM pO34MH PiNbTPYIOTE | BUKOPUCTOBYOTL ANs 6e3nocepeHboro BM3HAYEHHS BMICTY PYXOMMX
CMonyk mMetaris METOAOM aTOMHO-EMICIHOT CNEKTPOMETPIi 3 iIHAYKTMBHO 3B'A3aHOI0 NNasMolo.

Heponikom uporo cnocoby € gocuTb TpuBana (MPOTAromM TPbOX AHIB) npoueaypa ekcTpakuii
pyxomux cnonyk metanis (B T.4 cunidito, ocdopy Ta Kanito) 3 HasBaxku rpyHTy. Kpim TOro,
BUKOPUCTaHHS OAHOHOPMAarbHOro PO34YMHY CONAHOI KUCIOTW, $IK €eKCTpareHTa, He [[ae 3MOoru
00'egHaTN eKCTPaKLito pyXoMUX CMONYK CUMiLilo 3 eKCTpakLieto pyxomoro docdopy Ta Kanito 3 rpyHTy
3a metogom KipcaHoBa, ae BukopuctoByeTbcsi 0,2 H po3ynH consiHoi kucnoTu [[Nousbl. OnpeaeneHne
NoABWMXHBLIX coeanHeHun docdopa u kanms no metoay KupcaHosa B mogudukaumm LUMHAO: TOCT
26207-91. - M.: i3aTtenbCcTBO CTaHAapToB, 1992. - 6 c.].

Bigomui cnocib Bu3HayYeHHsA pyxoMyx oopM BaXKKMX MeTaniB y rpyHTi 3a AOMOMOIOK eKCTpaKLi ix
O[IHOHOPMAaribHUM PO3YMHOM a30THOI UM CconsHol  kucrnotu [MeTogudeckue ykasaHus Mo
onpedeneHnio TsKenblX MeTanmnoB B NOYBax Cenbxo3yroguni 1M Npoaykuum pacteHuesogcTsa /lMoa
pea. O.B. Wymosa. - M.: Tunorp. MCXA nm. Tummpsasesa, 1992. - 62 c.]. Cnocib nonsrae y Bigbopi 3
cepeaHboi Npobu rpyHTY HaBaXKM B 5 rpam i nepeHeceHHi ii B KOHiYHY konby Ha 200-300 cm®. o
npobu gonunealoTb OAHOMOJSISAPHMI PO34YMH @30THOI YW COMSHOI KUCIOTW Y CNiBBIOHOLIEHHI I'PYHTY 40
po3unHy 1:10. CycneHsito nepemillyoTb Ha poTaTopi OOHY roauHy, MINbTPYTb Ta BUKOPUCTOBYIOTb
ANsi  BMW3HA4YEHHs BanoBOro BMICTY pyxoMux OpM MeTaniB Ha aToMHO-agcopbuinHomy
CcrnekTpodoTOMETPI.

Heponikom uUpboro cnoco®y € BMKOPUCTAHHA OOHOHOPMASIbHOTO PO34YMHY COJSISIHOI KUCIOTU SIK
eKcTpareHTa, WO He Aae 3morM o0'eQHaTU EeKCTpaKUitd pPyXOMUX CMONYK CUIILil0 3 eKCTpakLuieto
pyxomoro coccopy Ta Kanito 3 rpyHTy 3a metogom KipcaHoBa, Ae sik ekcTpareHT BUKOPUCTOBYETbCS
0,2 H pO34MH COMAHOI KUCNOTU. TaKoX HeJomNiKOM Cnocody € BUKOPUCTaHHS aTOMHO-afAcopbuiiHoro
cnektpochoTomMeTpa, WO OA€ MEHLW penpeseHTaTUBHI pe3ynbTaTW, HiK MeTod aTOMHO-eMICiNHOI
CMeKTpoMeTPpii 3 iHAYKTUBHO-3B'A3aHOI0 NNa3Molo.

Hanbinbw 6nu3bkum 3a XiMIYHOKO CYTTHO OO KOPUCHOI MOAEri, WO MPOMNOHYETbLCS, € Crnocib
BM3HA4YaHHA pyxomMux cnonyk docdopy i kanito 3a metogom Kipcanosa [ACTY 4405:2005. Akictb
r'pyHTy. BusHauaHHa pyxomux cnonyk docdopy i kanito 3a metogom KipcaHoBa B Mopaudikauii
HHUITA. - K.: OepxcnoxusctaHgapT, 2006. - 7 c.]. Cnocibé nepepbayae Bigbip 3 cepeaHboi npobu
r'pyHTY HaBaxku B 10 r, nepeHeceHHs Ti B KOHIYHY konby o6'emom He MeHwe 100 cm”, gogaBaHHSAM Y
kondy 50 mn 0,2 H po3unHy consHoi kucrnoTn. CycneHsito 360BTyl0Tb 1 XB i 3anuwarTb Ha 15 xB.
MoTiMm cycneHsito 300BTyIOTb Bpy4yHY i inbTpytoTb 4epe3 naneposi inbTpu. dinbTpat
BUKOPUCTOBYIOTb AN (POTOMETPUYHOIO BU3HAYEHHHA PyXOMOro ¢poccopy Ta CneKkTponosiyMeHeBoro
BU3HAYEHHS PYXOMOrO Karito.

Heponikammn cnocoby € BiACYTHICTb pernaMeHTyBaHHA TOYHOI TeMnepaTypu po3yuHy nig 4ac
eKCcTpaKLUii Ta BUSHAYEHHS y BUTSKLI NULLE BMICTY PYXOMMX CMOMyK occopy Ta Kanito, Xo4ua BUTSDKKY
MOXJSIMBO BMKOPUCTOBYBATW [N BW3HAYEHHS BMICTY PYXOMMX CMOMyK iHWKMX MeTanis. Takox
HeJomnikoM cnocoby € BMKOPUCTAHHSA PI3HOMO IHCTPyMeHTanbHOro obnagHaHHsa ONfs BU3HAYeHHS
BMICTY pyxoMuXx Crnosiyk pocopy Ta kanito. Mpu uboMy boTOMETPUYHE BU3HAYEHHSA BMICTY PYXOMUX
cnonyk docgopy notpedye NpUroTyBaHHA LINOro psiay O0OAaTKOBUX PeakTMBIB OJ19 OTPMMaHHS
CHLOrO chocchopHOMONiIGAEHOBOIO KOMMIEKCY ANsi CnekKTpodoTOMETPIi.
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3agava kopucHoOT Moaeni - BCTAHOBUTU KiMbKICHMI BMICT PyXOMMX CMOMyK cuniuito, dhocdopy Ta
Kanito B I'PyHTI LLASXOM 3MiHU CNOCOBY iX BU3HAYEHHS.

lMocTaBneHa 3agada BUPILLYETLCS eKCTpaKLieo pyxoMux popm cuniuito, dpoccopy Ta kanito 0,2 H
PO34YNMHOM CONSAHOT KACSIOTM NPWU CNIBBIAHOLLEHHI I'PYHTY 4O PO34YMHY KMCNOTU MO maci BignosigHo 1:5
3a Temnepatypu cycnensii 25 °C i noganbliMM BUKOPUCTAHHAM €KCTPaKTy ANs BU3HAYEHHS BMICTY
pyxomux dhopMm cuniuito, cocopy Ta Kanito Ha aTOMHO-EMICIMHOMY CMNEKTPOMETpPi 3 iHOAYKTUBHO-
3B'I3aHOI0 NNasMolo.

Mpuknag. 13 cepegHboi Npobu 4YOpHO3EMY OMiA30MEHOr0 BaXKOCYINMHKOBOrO, BidibpaHoro 3a
OCTY 4287, sigibpanu HaBaxky 10 r, nepeHecnu B konby Ha 250 cm Ta npununu go Hasaxku 50 mn
0,2 H consaHoi kucnotu. CycneHsito 36oBTany NpoTarom 1 XBUNUHWM Ta 3anuMwmnu Ha 15 XBUNKUH 3a
TemnepaTtypu 25 °C. lMoTim npodineTpyBanu 4epe3 naneposuin ¢inbTp. PinbTpaT BUKOpUCTanu
fOesnocepeaHbO ANA  BM3HAYeHHA cunidito, docdopy Ta Kanilo MeTogoM aTOMHO-EMICIAHOI
cnekTpomeTpii 3 iHAYKTMBHO-3B'A3aHOI0 nnasmor Ha npunagi Shimadzu Multitype ICP Emission
Spectrometer. Pe3ynbTtatv BuU3Ha4YeHb HaBeeHo B Tabnuui.

Tabnuus

BmicT pyxomux cpopm cunidito, poccopy Ta kanito B 'pyHTi, MI/Kr r'pyHTY

XiMiYHWA enemeHT BMicT y r'pyHTi

Si 64.03

®OPMYJIA KOPUCHOI MOJESI

Cnoci® BM3Ha4YeHHs BMICTY pyXOMMX CMOMYK cuniuito, poccopy Ta Kanito B I'PpyHTI, Wwo 6a3yeTbcd Ha
OofepXaHHI eKCTpakTy AocnigXyBaHuX cnonyk 3 rpyHTy 0,2 H pO34YMHOM CONSAHOI KMCAOTU MpK
CNiBBIQHOLWIEHHI I'PYHTY OO0 PO34YMHY Kucrnotn 1:5 no maci, 9kmii BiAPI3HAETbLCA TUM, LLO CYCMNEH3ito
nepemillyloTb Ta HacTOKTbL 3a Temnepatypu 25 °C, a B ogep)XaHOMY €KCTpakTi BU3Ha4yalTb BMICT
pyxoMmnx cnosnyk cunidito doccopy Ta Kanito Ha aTOMHO-eMICIiHOMY CNeKTPOMETPi 3 iHAYKTUBHO
3B'sI3aHO0 NNasMoto.

Komm’'totepHa BepcTka O. Psibko
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