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(54) CNOCIB IHAUKATOPHOIO BUSHAYEHHSA KOHLEEHTPAL|II ®OC®AT-IOHIB Y BO[I

(57) Pedpepar:

Cnocib iHgukaTopHOro BM3HA4YeHHs1 KOHLEeHTpauii docdaT-ioHiB y Bodi, y sikOMy BigbupatoTb npoby
BOAW, 3MILLYIOTb i 3 peareHTOM A i peareHTOM B y EMHOCTI LWINAAXOM CTpyLLIYBaHHSA Ta OYiKyBaHHS,
nicns Yoro 3abapBneHHs O4epXXaHOro PO34MHY MOPIBHIOTL 3 KOMipHO LKanoto. licna BiabrpaHHs
npobu BoaM BUKOHYIOTH ii MepeBipKy Ha piBeHb pH gonycTtumoro gianasoHy 6-7, nicns Yoro o npobu
BOAW, Y BWUMaAKy nepeBULUEHHs piBHA pH 7, gofaloTb peareHT-KopekTop B, fkui € po3umHOM
XNopuaHoi kucnotu 3 koHueHTtpauieto 0,01 monb/am3, Ta, y BUnaaky pieHa pH Hwkye 6, gopatoTb
peareHT-kopekTop I, Ik € PO34YMHOM HaTpilo rigpokcuay 3 KoHueHTpauieto 0,01 monb/ame, a ans
3MilWyBaHHA 3 Npobol BOAM BIAMIPSATb TaKy KiMbKICTb Kpanenb peareHTy A, SKU € PO34YMHOM
LMPKOHINY HiTpaTy, Wob MOro KOHLEeHTpauis y KiHueBoMYy po3yuHi ctaHoBuna 0,0004 mone/gm3, Ta
TaKy KinbKiCTb Kpanenb peareHTy b, dkum € po3umHoM xpomasypony S, wob Moro KoHueHTpauia y
KiHUeBOMY po3ymHi ctaHoBuna 0,0002 monb/am3, 3millyBaHHs BiAOYBa€ETbCS NPOTArOM LLOHAMEHLLE
10 xB. Nicns UbOro NOPIBHAHHA 3a0apBNeHHsA OAEPXKAHOIO KiHLLEBOrO PO34YMHY BUKOHYIOTb 3 KOJTipHOK
LUKarow, sika Mae rpagieHT BiATiHKIB Big ¢ioneToBoro 40 KOBTOrO.
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KopucHa Mogenb HanexuTb 4O eKcrpec-crnocobiB aHanidy 3a AOMOMOroK iHOUKATOPHUX CUCTEM
Ha 6asi XpOMOreHHMX Cronyk Ansi BUSBMEHHS HAABHOCTI Ta KOHLUeHTpauii docdar-ioHiB y Bogax
Pi3HOro MOXOMKEHHS Ta cKnaay.

Y BiOOMOMY piBHi TEXHiKM 3aCTOCOBYIOTb Pi3HOMaHITHI MeToaM BM3HA4YeHHA pocdaT-ioHIB Y
BOOHWUX cepefoBuLlax, 3okpemMa (OTOMETPUYHI, TUTPUMETPUYHI, IOH-CENeKkTUBHI enekTpoau Ta
MeToamn IOHHOI xpomatorpadii. [lpoTe O6inbWICTb i3 HMX BMMarae BUKOPUCTAHHA CKNagHoOro
nabopaTtopHoro obnagHaHHS, KBanicikoBaHOro NnepcoHany Ta TPUBarnoro Yacy Ha niaroToBKy 3paskis,
Lo obMmexye iX 3aCTOCyBaHHSA B MOMbOBUX YMOBax abo npv onepaTMBHOMY KOHTPOSi SIKOCTi BOAM.

Bigomi crnocobu [1], [2], [3], [4], [5], [6], [7], [8] Bu3Ha4eHHSA chocdaT-ioHIB, Aki GaszyrTbCcA Ha
peecTpaLii pi3HMX TUMIB aHaniTUMHOrO CUrHany, 3oKpema enekTpoxiMiyHoro, cnyopecueHTHoro abo
XeMinoMiHecUeHTHoro.  Tak, enekTpoxiMiyHi MeToau  BKMOYaloTb  BOMbTaMnepoMmeTpilo  Ta
BUKOPUCTaAHHA MOAUMIKOBaAHMX €NeKkTpoaiB, 30Kpema Ha OCHOBIi rpadgeHy. ®nyopecueHTHe
BM3HAYEHHS peani3yloTb i3 3aCTOCYBaHHSAM KBAHTOBUX TOYOK, KOMMMEKCIB ioHiB eBponito (Eu®) abo G-
kBagpynnekcis [OHK. Y xeminioMiHECLEHTHUX cuCTeMax aHaniTU4HUA CUrHanm reHepyeTbes,
Hanpuknag, y peakuii komnnekcy MoP-CTAB i3 niomiHonom. Taki MeToAM XapakTepusyloTbCs
BMCOKOK YYTIMBICTIO Ta TOYHICTIO BM3HAYEHHS HASIBHOCTI Ta KOHUEHTpauii docdar-ioHiB y Boai.
MpoTe X npakTM4yHe 3acToCcyBaHHs oOOMexeHe HeoOXiOHICTIO  BMKOPUCTAHHS  CKNagHoro
nabopaTtopHoro obnagHaHHs (cbnyopecueHTHMX cnekTpocoTOMETPIB, noTeHuiocraris,
XEMINIOMIHECLEHTHUX OeTEKTOpiB) Ta JOTPMMaHHS crneuianisoBaHnx ymoB aHanisy. Lle ycknagHioe ix
BMKOPUCTaHHS B yMOBax obmexeHoro goctyny Ao nabopatopHoi iHppacTpyKTypu, 30KpeMa nig yac
NonboBMX JOCHiAXeHb abo onepaTMBHOIO MOHITOPUHIY SIKOCTi BOAM.

Okpemo y cnocobi [3] onucaHo cneuianbHO CUHTE30BAHWA OpraHiuHWA peareHT Aans
pirigpporeHdocdar-ioHiB. BiH 4EMOHCTPYE BUCOKY CENEKTMBHICTb, MPOTE MOro OTPUMaHHA NoTpebye
DOaraTtocTagifiHOro OpraHiyHoro CWHTE3y, XpomaTtorpadiyHOro O4YMLIEHHA Ta BMKOPUCTAHHSA
cneum@ivyHNX peareHTiB, WO 3HWXKYE NPUAATHICTb AN MacOBOro Y1 NOSIbOBOrO 3aCTOCYBaAHHS.

OpHuM i3 HanpsiMiB CMPOLLEHHSA aHaniTUYHUX Npoueayp € BUKOPUCTaHHS IHAMKATOPHUX CUCTEM,
AKi 3a6e3nevyloTb BidyanbHe BUSBMEHHS LiNbOBUX iOHIB 3a paxyHOK 3MiHW 3abapBrneHHsA po3yuHy 3
peareHTamu. Taki cuctemn 3asBumyan MICTATb XPOMOTEHHI peareHTu, 34aTHi 3MiHIOBaTU CNeKTparbHi
XapaKkTepucTUKN Npu B3aEMOAIii 3 NeBHUMK aHarniTamu abo B MPUCYTHOCTI cneumdiyHmX iOHiB.

Y natenTtax [9], [10], [11], [12], [13] onmcaHo iHOMKaTOPHI cUCTEMH, Yy AKUX aHaNITUYHUM CUTHaNOM
€ 3MiHa 3abapBrieHHs PO34YUHY 3 peareHToM. [1ns Lboro BUKOPUCTOBYHOTb PEAKTUBM Ha OCHOBI aMOHit0
MonibaaTy, a TakoX MacKyBaribHi PEYOBMHU, BiQHOBHMKN Ta PO3YMHU CUINBHUX KMCIOT. Xo4ya cnocobu
3 TakMmu iHOMKaTtopamu 3abes3nedvyoTb LOCTATH YYyTNMBICTb, iX MpPaKTUYHE 3acTOCYBaHHS
yCKNagHEeHe BUKOPUCTAHHAM arpecuBHUX Ta XiMiYHO HecTabinbHMX peareHTiB, WO noTpebyoTb
crneuianbHMx ymoB 30epiraHHss Ta 6esneyHoro noBomkeHHs. Lle cyTTeBo oOMexye MOXNUBICTb
BMKOPUCTaHHSI TaknMx CUCTEM Y MOMbOBUX YMOBAX, A€ BaXMBa NpocToTa, CTabinbHIcTb | 6e3neyHicTb
peareHTiB.

Bigomnii cnoci6 [13], akun BUOpaHun 3a Hanbnwkyui aHanor, npeacTtaBnsie cobor BU3HAYEHHS
KOHLIeHTpauii docdaTt-ioHy y BoAi 3a [ONOMOrok ekcrnpec-tecty. Cnocié nondrae B Tomy, LWO
BigbupatoTe Npoby BoAM Yy €MHICTb, Hanpwuknag npobipKy, A0 AKOi [o4alTb cnovaTKy peareHT A, a
noTiM peareHT b, BMICT EMHOCTI NepeMillytoTb LWASXOM CTPYLLYBAHHA Ta OYiKyBaHHS NpoTarom 1-5 xs,
nicns 4Yoro 3abapBrieHHs O4epXXaHOro PO34YnHY MOPIBHIOKTL 3 KOMIPHOHO LKanot. PeareHT A roTyoTb
LIMAAXOM 3MillyBaHHSA HACTYMHUX MOAPIOHEHMX KOMMOHEHTIB: KMCMOTHOMO peareHTy (Takum MOXYTb
OyTn cynbdamiHoBa, NUMOHHa abo rnikoneBa kucrnoTa), MonidaaTy (HaTpito, aMoHito abo Kanito) Ta
obBaxHIoBa4va (HaTpito xropug, HaTpito cynbdaT abo kanito cynbdar) B nponopuii 7:1:2, BignoBigHo;
nicns 4Yoro OTPMMaHy CyMill MpocioTb Kpisb cuto 80 Mew i 34iMCHIOKTL BakyyMHe MaKyBaHHSA
cymiwi. PeareHT b roTyloTb LUMAXOM 3MilllyBaHHA HACTYMHUX NOAPIGHEHNX KOMMOHEHTIB: KUCMOTHOIro
peareHTy (Hanpuknag cynbgamiHoBa, MMMOHHA abo rrikoneBa KMCnoTa), MackyBarnbHOro areHta (sik
OT Kanin-HaTpi TapTpaT, NMMOHHa KWUCIOTa, LaBreBa KUCMOoTa, BWHHA kucriota abo E[NTA),
BigHOBHWMKa (ackopbiHOBa kucnota, rigpasvHy cynbdat, ctaHym (II) xnopwma, 1-amiHo-2-TeTpadeHorn-
4-cynbhokucnoTta, n-aMiHoeHon cynbgart, rigpoxiHoH, TiodeHinamiH, amMoHin-cdepyMm cynbdar-
dpyKTO3a, aMOHiNn-depyM cynbdar-rrokosa, HaTpito nipocynbdit, meTton, TutaH (ll1) xnopua, aMmoHin-
depym cynbdat, HaTpito cynbdiT, HaTpito bicynbdiT), o6BakHIOBada (HaTpil0 Xxnopua, HaTpilo
cynbcat abo kanito cynbdaT) Ta npuckoptoBava peakuii (Kanin-aHTUMOHIN TapTpaT abo BicMyTy
HiTpaT) y nponopuii 5:1:1:0,2:2. AHaNITU4HUM CUrHANOM HaMONMXKYOro aHarnora € 3miHa 3abapBrieHHs
0OflepXXaHoro po34MHYy BHACNiOOK YTBOPEHHSA XKOBTOI (hocdopHO-MonibaeHOBOI crnomnyku, dka pani
3MiHIOE 3abapBrneHHs PO34MHY BHACMiOOK YTBOPEHHS MOMiGAEHOBOI CUHi. |HTEHCMBHICTL LbOro
3abapBneHHs NpsSAMO NPOMOPLINHO 3anexunTb Bif KOHLEeHTpauii pocdaT-ioHiB y gocnimkyBaHin npobi
BoaAn. BusHauyeHHs BMICTYy Ta KoHUeHTpauil docdaT-ioHiB 34INCHIOTE LUNAXOM  Bi3yanbHOro
NMOPIBHSAHHA KOIbOPY PO3YMHY 3 iHANMKATOPHOK MOHOTOHHO-TPaAIEHTHOO LUKAnow CUHLOIO KOIbopy,
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O [03BONSE OUIHUTKM KOHUEHTpauito ¢ocdaT-ioHiB y npobi Bogu 3a CTyneHem HacCWUYEHOCTI
3abapBreHHs.

HaBepeHun meTon € BMCOKOBAPTICHUM BHACMNIAOK BUKOPUCTaHHSA BEMUKOI KiNMbKOCTI  Pi3HUX
peareHTiB. Tum Oinbll, Oeski i3 3a3Ha4YeHUX peareHTiB MalTb Manui TepMiH 36epiraHHs, $K
Hanpuknag, rigpasvH cynbdart, HaTtpito nipocynbdiT i ackopbiHoBa kucnota. AGO TakoxX €
arpecrMBHNMW Ta BUCOKOTOKCUYHUMMU, SIK OT rigpasuH cynbdat, ctanym (ll) xnopua, tutan (lll) xnopua
Ta Kanii-aHTUMOHIN TapTpaT. X BMKOPUCTAHHS MOXE CHPUYMHATU TOKCUYHI YPaXkeHHs! opraHiamy,
rOCTPi XiMiYHi ONiKK LLKIpK Ta CNM30BUX 0OOTOHOK, MOAPA3HEHHS ANXalnbHUX LUMSXIB, PU3MK YTBOPEHHS
OTpyMHUX napiB (3okpema HCI), a TakoX MOTEHUiiHY KaHLUEpPOreHHy Ta MyTareHHy JAito BHacnigok
TPUBANoro KOHTaKTY.

AnbTepHaTBOK MOMiIOA4aTHUM HOMKATOPHMM CUCTEMaM € iHAMKATOPHI CUCTEMW Ha OCHOBI
LMPKOHIN HiTpaTy, SIKi TakoX 3abe3nevyloTb BidyanbHe BM3HAYeHHS1 pocdaT-ioHIB LUMIAXOM 3MiHM
3abapBneHHs XPOMOIreHHOro KOMMOHEHTY. Y Takmx cucTemMax LMPKOHI BUKOHYE POSb LIEHTParbHOro
MeTarn-ioHy, SkMi yTBOptOE 3abapBrneHuI KOMMMEKC i3 XPOMOreHoM. Y npucyTHocTi docdaT-ioHiB
BiAOYBaETbCS KOHKYpPEHTHe 3B'A3yBaHHA LMPKOHi0 3 dhochaTtom, Lo NpuU3BOAMTL A0 PYWHYBaHHSA
NoYaTKOBOro KOMIMMEKCY Ta 3MiHW 3abapBneHHst po3unHy AocnigKyBaHoOl npobu Boau 3 peareHToM.
IHOMKaTOPHI cucTemMy UBOro TUMY MOXYTb OyTWM peani3oBaHi y BWIMA4i KpanenbHWUX TecCTiB, LWO
A03BOMSE NPOBOANTM eKcnpec-aHani3 6e3 BUkopucTaHHS npunagis. 3MiHy 3abapBreHHs MOPiBHIOTb
3 KONMbOPOBOK LLUKAnNow, LWo 3abesnedye HaniekinbkicHe abo OPIEHTOBHO KiNlbKiCHE BM3HAYEHHS
KOHLeHTpauii docdaTie y npobax Boan Pi3HOro NOXOMAXEHHS.

B ocHOBY KOpWCHOI MoAeni MOCTaBneHO 3agady CTBOPUTU Takui cnoci® BM3HAYEHHSI BMICTY
docgaT-ioHiB Yy 3paskax Boau, Wo Oyaoe 3abeanevyBaTu NPOCTOTY Ta 34ELUEBMEHHS OO
NPaKTUYHOrO BMKOHAHHA B YMOBaXx BiOCYTHOCTI OOCTyny OO eneKkTpoeHeprii Ta nabopartopii, wWo
3pobuTb Oro yHiBepcanbHUM i NpUAaTHUM 0O BUKOPUCTAHHS B NMOMIbOBMX YMOBaX.

MoctaBneHy 3agadvy BUMPIWYKOTb TMM, WO Yy Cnocobi iHAMKAaTOPHOro BM3HAYEHHS KOHLEHTpauii
docpaT-ioHiB y BOAI, Npu siKOMY BigbupaoTb Npoby Boau, 3miwytoTh i 3 peareHTom A i peareHTom b
Yy E€MHOCTI LUNAXOM CTPYLUYBAHHSA Ta OYiKyBaHHSA, Micnd 4oro 3abapBrneHHs OAepXaHoro PO34vMHYy
MOPIBHIOKOTb 3 KOMIPHOK LUKaNow, HOBUM € Te, WO nicnd BigbupaHHA npobu BOAM BUKOHYIOTb i
nepeBipky Ha piBeHb pH gonyctumoro AgianasoHy 6-7, micnd 4oro go npobu BOAW, y BUMaaky
nepeBuLeHHs piBHA pH 7, gogalTb peareHT-kopekTop B, skuii € po3ynmHOM XMOpUOHOI KUCNOTK 3
KoHueHTpauieto 0,01 monb/am3, Ta, y BUnaaKky pisHsa pH Hukye 6, gogatoTb peareHT-kopekTop I, Akui
€ PO34YMHOM HaTpito rigpokcuay 3 koHueHTpauieto 0,01 monb/am3, ana 3milyBaHHA 3 Npoboto Boau
BIOAMIpPSAIOTb TaKy KiNbKiCTb Kpanenb peareHTy A, SKAA € PO34YMHOM LMPKOHINY HiTpaTy, wob 1oro
KOHLIEHTpaLisl y KiHueBOMY po3uumHi cTaHoBuna 0,0004 monb/am3, Ta Taky KinbKicTb Kpanenb peareHTy
B, sAknii € po34ymHOM xpomasypony S, Wwob Moro KOHUEHTpaLis y KiHueBOMY po34mHi ctaHoBuna 0,0002
Monb/am3, 3MillyBaHHs BioGyBaeTbcs MNPOTSAroMm LoHaMeHwe 10 XxB, NiCnis 4YOro MOPIBHSIHHSA
3abapBneHHst OAEPXXaHOro PO34MHY BMKOHYIOTbH 3 KOJPHOK LUKarow, sika Mae rpafieHT BiATiHKIB Bif
ioneToBOro 40 XOBTOrO.

Y KOHKpPETHOMY BapiaHTi BUKOHaHHSA cnocoby, Ans 3miwyBaHHs npobu Boaum 3 peareHtamu A 1a b
OepyTb eMHICTb 3 noginkoto 50 cm3, 3a 4OMOMOrOK MMACTMKOBOI KpanernbHUUi, Wo nae B KOMMNIEKTI,
BigmipstoTb 20 Kpanenb peareHTy A, SKAM € PO3YMHOM LMPKOHINY HiTpaTy 3 KoHueHTpauieto 0,01
mMonb/am3, Ta 20 Kpanenb, BigiGpaHux iHLIOK MMacTUKOBOK KpanenbHuuetlo, peareHTy b, skuin €
PO34MHOM Xpomasypony S 3 koHueHTpauieto 0,02 monb/ams,

Takum 4YvMHOM, Ha BigMiHY Bi4 3a3Ha4YeHMX aHanoriB y piBHI TexHikM, Aki abo noTpebyoTb
ckrnagHoro obnagHaHHs Ta cneumdivyHMX YMOB AN MPaKTUYHOTO BUKOHAaHHA cnocobiB, abo
BKITIOYalOTb 0araTOKOMMOHEHTHI peareHTHi CUCTEMM, 3anpOMNOHOBAHUM CMOCIO 3 BUKOPUCTAHHAM
iHOMKaTOPHOI CUCTEMMU Ha OCHOBI XPOMOIrEHHOI CMOMYKN Ta LMPKOHINY HITpaTy A03BONSE 34iMCHIOBaTU
BM3HA4YeHHS docdaT-ioHiB Yy Bodax pi3HOro cknagy Bi3yanbHO 3a 3MmiHOWO 3abapsreHHs. Lle
3abe3neyye MnOedHaHHA MNPOCTOTW, 3A4ELUEBIEHHA Ta YHIBEPCanbHOCTI Yy BUKOPUCTaHHI 6e3
HeobXiaHOCTI cneujianbHOro 0bnagHaHHSA Yn peareHTiB.

BukopncTtaHHss 0gHOKOMMOHEHTHUX peareHTiB (A, b, B i ') gae MoxnuBicTb 36iNbWINTM TEPMIHK
30epiraHHsa iHOMKATOPHOI CUCTEMW, 3MEHWUTW ii BapTiCTb | TOKCUYHICTb, @ TaKOX CMpOCTUTK
BUrOTOBJIEHHS.

HopaTkoBa nepeBipka gocnigkyBaHoi npobu Boan Ha piBeHb pH € BaxnuBmMm Ta HeobXigHUM ans
3asBreHoro cnocoby Tomy, Lo 3a pi3HUX piBHIB pH doctaTtn MoxyTb nepebyBaTh B pisHNX hopmax i
no pi3HOMY BCTynamu B peakLiito 3 KOMNOHEHTaMN iIHOUKATOPHOT CUCTEMN.

BusHayeHHs1 HasiBHOCTI chocdhaT-ioHiB y npobi Boan rpyHTYeTbCSl HA BIACTUBOCTI XPOMOTrEHHOro
KOMMOHEHTY peareHTy B, xpomasypony S, yTBOptoBaTWM 3 KOMMOHEHTOM peareHTy A, LUMPKOHIn-
KaTioHamu, 3abapBreHU KOMMSIEKC SK NPWU KOHTakTi 3 docdar-ioHamMmy PYMHIOETBCS 3i 3MIHOH
3abapBrieHHs PO3YnHY.
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Cnocib BUKOHYKOTb HACTYMHUM YMHOM.

Y npo3opy 6e36apBHY eMHICTb 3 nnactuky abo ckna, sika mae nopginky 50 cmS®, nocnigoBHO
popatoTb 20 kpanenb peareHTy A Ta 20 kpanenb peareHty b. lNicnga uboro BigbupatoTe npoby Boau
06'eMOM He MeHLe 50 cm® B iHWY EMHICTb, BU3Ha4YatoTb ii pH yHiBepcanbHUM iHAMKaTOPHMM Nanepom
i, AaKwo pH BuxoauTb 3a Mexi Aiana3oHy 6-7, NnpoBOAsTb koperyBaHHa pH Ao 3HaveHHs 6-7 3a
AONOMOrOK0 MoKpanernbHOro godaBaHHsA peareHTiB B abo [T, [pu Takomy koperyBaHHi B EMHICTb 4O
BiaibpaHoi Npobu Boan aodarTb peareHT-kopekTop B y Bunagky, akwo pH Buwmn 3a 7, Ta gogatoTb
peareHT-kopektop [ - akwo pH Hwxyun 3a 6. lNMokpanenbHe AofaBaHHA BiQNOBIAHOrO peareHTa-
KopekTopa BigOyBaeTbCsi 4O MOMEHTY HopManisauii piBHs pH npobu Bogu. lNicnsa peryntoBaHHa pH
npoby BoAn JoOatoTb B EMHICTb 3 peareHTamu A i b, goBoasiumn o6'eM piguHM B eMHOCTI 4o noginkm 50
cM3, Micnsi YOro EMHICTb 3aKPMBAIOTb KPULLKOIO Ta BMICT NEPEMILLYOTbL CTPYLLYBAHHSAM Ta OYiKyBaHHSAM
npoTAromM LwWoHanmMeHwe 10 xB. AHANITUYHMM CUrHANIOM € 3MiHa KONbOpYy PO3YMHY AO0CHiLXKyBaHOT
npobu BOAM 3 peareHTamu, MiCAs 4YOro MOPIBHIOKTL 3abapBrieHHs OTPMMAaHOrO pPO34YMHY 3
KONbOPOBOI LLUKAMNOK iHOMKATOPHOI CUCTEMW LUMSAXOM PO3MIlLleHHS EMHOCTI 3 [O0CHigKyBaHO
npo6oto Ha Binomy ¢oHi Mk ABOMa 3abapBneHMMN AiNsHKaMu LwKanu.

[nsa ochopmneHHs NpoToOKOMiB BUMiptOBaHb nepeadayeHo BMKOPUCTaHHSA Tabnuui undpoBux koais
KOMbOPIB, WO CMIiBBIAHOCATLCA 3 MEBHMMM 30HaMW iHOMKATOPHOI LUKanuM Ta BignoBigaloTb KONMbOpy
CyMiLLi peareHTiB i3 Npoboto Bogn. Y Tabnuui 1 HaBeaeHi BigNoBIAHI LMdPOBi KOAM KOMbOPIB.

Tabnuusa 1
BumicT choccpat-ioHis B Koa konbopy 3a KonipHoto Kog konbopy 3a KonipHoto
Ne a/n nepepaxyHKky Ha (occop, mogennto HEX mogennto RGB
mr/am3
1 <0,5 #755fae rgh(117,95,174)
2 0,8 #875ea2 rgh(135,94,162)
3 1,0 #a46f9a rgh(164,111,154)
4 2,0 #ca8c82 rgh(202,140,130)
5 3,0 #daa496 rgh(218,164,150)
6 50 #d0a78f rgh(208,167,143)
7 10,0 #d6b693 rgh(214,184,147)
8 20,0 #c2a76e rgh(194,167,110)
9 40,0 #d4b463 rgh(212,180,99)

3anponoHoBaHuiA crnocib He 3abe3nedye TOYHOro KinbKiCHOro BU3HayeHHA docdaT-ioHiB, NpoTe
Aa€ MOXIMBICTb BCTAHOBUTW AianasoH iX KOHUEHTpaLuii, WO € BaXNMBUM Ha MOYaTKOBOMY eTani
aHanisy npMpogHumx abo WTy4YHUX BOAOWM i B OKPEMMX BUMNAAKax € JOCTaTHIM.

[Ona po3MilieHHs CKNnagoBuX iHOWMKATOPHOI CUCTEMU BUMKOPWUCTOBYIOTb CTaHOAPTHI €MHOCTI, SKi
MacoBO BWUIOTOBIISE MPOMUCIIOBICTb, WO A03BONSE 3HU3UTU COBIBapTICTb KOMMMEKTY CKagoBux Ta
CMPOCTUTK, 3@ HEOBXIAHOCTI, iX 3aMiHy.

BignosigHo fo 3asBneHoro cnocoby, Oyno NnpoBeAeHO EKCNEPUMEHT, Y IKOMY OOCTIAMMM 3pas3ku
MOoAenbHUX BOA Pi3HOrO cKnagy Ha KOHLUeHTpauito docdaT-ioHiB 3a JONOMOrol BUMKOPUCTaHOI Y
3asgBreHoMy crnocobi iHOMKaTOPHOI CUCTEMM Ta TpaauLUiiHUM CneKkTpoOTOMETPUHHUM METOLOM.
Byno BcTaHOBNEHO, WO BiAXWMNEHHS 3HAYeHb, OTPUMAaHUX 3 BUKOPUCTAHHAM iHAUKATOPHOI CUCTEMMU,
BiJ, 3Ha4YeHb, OTPUMaHUX CNeKTPOPOTOMETPUYHUM MeToaoM, He nepesutye 10 %, Wo cBiguuTbL NPO
[OCTaTHIN piBeHb TOYHOCTI BU3HAYEHHS KOHLEHTpauii dpocdaT-ioHiB y npobax Boau 3 BUKOPUCTaHHSIM
3asBrieHoro cnocoody.
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®OPMYJIA KOPUCHOI MOJEN!I

Cnocib iHOuKaTOpHOro BM3HA4YeHHS KOHUeHTpauil docdaT-ioHiB y Bogi, y Akomy BigbupatoTe npoby
BOAM, 3MilWYOTb il 3 peareHToM A i peareHTOM B y €MHOCTI WWNAXOM CTPYLUYBaHHA Ta OYiKyBaHHS,
nicna 4oro 3abapBneHHs OdepXaHOro pPO34YMHY TMOPIBHIOOTL 3 KOMIPHOK  LUKArow, SAKWN
BiApi3HAETbCA TUM, WO nicnsa BiabupaHHa npobu BOAM BUKOHYHOTH 1i Nepesipky Ha piBeHb pH
AonNycTUMOro pAianasoHy 6-7, nicns 4Yoro go npobu Boau, y BUMAAKY NepeBULLEHHS piBHS pH 7,
000aloTb peareHT-Kopektop B, sKuMn € po3dYnMHOM XIOPMAHOT KUCAOTW 3 KOHueHTpauieto 0,01
Monb/am3, Ta, y BUnaaky piBHsa pH Hukye 6, noaatoTb peareHT-kopektop [, AKuiA € po34YMHOM HaTpilo
rigpokenay 3 koHueHTpauieto 0,01 monb/gm3, a Ans 3miwyBaHHs 3 NpPobOK BOAM BiAMIPSOTb Taky
KINbKICTb Kpanenb peareHTy A, KW € PO3YMHOM LMPKOHINY HiTpaTty, wob Koro KoHUeHTpauis y
KiHueBOMY po3ymHi cTaHoBuna 0,0004 monb/aAM3, Ta TaKy KiMbKiCTb Kpanenb peareHTy b, skui €
pO34YMHOM XpoMasypony S, wob WNoro KOHUeHTpauis Yy KiHueBOMY po3yumHi ctaHoBuna 0,0002
Monb/am3, 3MillyBaHHsi BioOyBaeTbCcA MNPOTSroMm LoHavMeHwe 10 XxB, NiCrs 4YOro NOPIBHSIHHSA
3abapBneHHs ogepXXaHoro KiHLEeBOro PO34YMHY BUKOHYKOTb 3 KOMIPHOK LUKAnow, sika Mae rpagieHT
BiATIHKIB Big (hioneToBoro 4o XKOBTOrO.
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