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TOCYJAPCTBEHHbBII CTAHJIAPT PECIYBJIMKUA KABAXCTAH

KauectBo BoAbI

OnpenenieHne coaep:kaHusi KOOAIbTA, HUKEJISI, MeIH,
IMHKA, KAIMUs U CBUHLA

ILnamMmeHHbIE ATOMHO-a0COPOLMOHHBIE CIIEKTPOMETPHYECKHE METOIbI
Water quality

Determination of cobalt, nickel, copper,
zinc, cadmium and lead

Flame atomic absorption spectrometric methods

Jlara BBexenus 2006.07.01
1 O6aacTh NpUMeHeHHs

Hacrosimumii crangapT ycTaHap/IMBaeT TPH METOAa ONpeaeieHus kobaibTa,
HHUKEJIS, MeIH, IWHKA, KaJIMHs M CBUHIA B BOJE IUTAMEHHOI aTOMHO - abcopOmuon-
HOM CIIEKTPOMETPHEN.

Pasnen 1. Meron A. Tlpsamoe onpenesieHne MIaMeHHOH aTOMHO - abcopOmm-
OHHOH CIIEKTPOMETPUEN.

Paznmen 2. Meron B. OnpeneneHre METOIOM ILUTaMEHHOH aTOMHO - abcopO-
IMOHHOM crnekTpomeTpreit mocne xematupoBanus (AILJIK) u skcTparuposanus
(MUBK).

Pazgen 3. Metrox C. Onpenenenue METOIOM ITIAMEHHOM aTOMHO - abcopO-
LHOHHO#M crekTpoMerpureii nocie xenaruposanus (I MA-TMJIK) u skcrparuposa-
wust (JIUTTK-kcumeHoM).

2 HopMaTUBHbBIE CCHUIKH

B HacTOAIIEM CTaHIAPTE WCIOIE30BAHBI CCBLIKH HA CIIEAYTOITHE CTAHIapTHI:

CT PK 2.10-2000 I'ocyoapcmeennas cucmema obecneyeniiss eOuHcmea usme-
penuii Pecnybnuxu Kaszaxcman. Cmecu ammecmogannuie. [lopsoox paspabomxu,
ammecmayuy u NPUMeHeHUs1

WN3nanue opunuaabHoe
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TOCT 1770-74 Ilocyoa mepuas nabopamopuas cmexisuuas. Lfununopul,
MeH3ypKu, Kon0vl, npobupku. Obugue mexnuueckie ycnoeus

T'OCT 6709-72 Booa oucmunnuposannas. Texnuueckue ycnogus

T'OCT 11125-84 Kucnoma asomuast oco6oii yucmomul. Texnuuecxkue yciogus.

TOCT 12072.0-79 Kaomuii. Obwue mpebosanusi k Memooam anaiusad

T'OCT 13047.1-2002 Huxens. Kobanom. Obwue mpeb06anusi xk Memooam
ananusa

T'OCT 14261-77 Kucnoma consnas oco6oii yucmomsl. Texnuveckue yciogust

T'OCT 19251.0-79 Hunk. Obwue mpebosanusi K MEMoOaM aHaIu3da

T'OCT 20580.0-80 Ceuney. Obwue mpebo8anus k Memooam Xumuyeckozo
ananusa

T'OCT 24104-2001 Becw nabopamoprule 0bwe2o HasHa4eHus u 06pasyosuie.
Obwue mexnuyeckue yCuo8us

T'OCT 25336-82 ITocyoa u obopyoosanue iabopamopHuvie cmexisnuvie. Tu-
nbl, OCHOBHBIE NAPAMEMPbL U PAIMEPbI

1'OCT 27981.0-88 Meow swvicokoii uucmomut. OOwue mpebosaiusi Kk Memo-
oam ananusa

3 O0o3HauYeHHs U COKPAIIEHHSsI

B nacmosiuyem cmanoapme npumeHaomcs 0603HA4eHUs: U COKPAUeHUS.
AIJIK — aMMOHUBI-NUppORUOuHokapoooumuoam

MUBK — memun-u306ymuixemon

HITOD — nonumempagd1yoposmunerosuiil Kpau

TMA-TMJIK - eexcamemunenamMmOnuii-ceKxcamemuieH30umuoxapoamam
HHIIK — ouuzonponuikemon

4 O61acTh onpeaeieHAst

4.1 Meton A mpuMEHsETCs, KOTJa KOHICHTPAIMH aHATM3HPYEMBIX JJIEMCH-
TOB CPAaBHUTEEHO BEJIMKH W HET MEIIAIOIINX BITASHHIA,

Kornma mpo6s1 ©MEIOT KOMITIEKCHYIO MM HEM3BECTHYIO MPHPOIY HIIH COAEP-
JKaT BEICOKHE KOHLIEHTPALUMK PACTBOPEHHBIX MHHEPABHBIX BEINECTB (PACcCONBI HITH
COJIOHOBATHIC BOJHI), METO A HE TIPUMEHSETCS M CICAYyEeT NPUMEHATh METOIB B
nm C.

KoHueHTpayu 31€MEHTOBR, KOTOPble MOTYT ObITh OMpeeieHbl METOIOM A,
MOTYT HM3MEHATHCS B 3aBUCHMOCTH OT XapaKTEPHCTHK aTOMHO-a0COPOLHOHHOTO
CIIEKTPOMETPa, OOBITHO TPUMEHIEMOTO B JMaNa3oHax, yKa3aHHHIX B Tabuie 1.
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Tabnuma 1 — Onpenenenve konuenTpammu (Meton A)

OnpeaensieMplii  37IEMEHT Junana3oH onpeaeneHus, mr/m°
KobGamsT 0,1-10
Hukens 0,1-10
Mens 0,05-6
I {uaK 0,05-2
Kaamuit 0,02 -2
CBuHeI 0,2-10

Ecnmm KOHIIEHTpalMu BHIIIE BEPXHHX IPEAENOB, YKa3aHHBIX B Tabmume 1,
mpody ciieyer pa3taBUTh MEPe] AHATH30M.

4.2 Metomer B  C nmpumensiercs, koraa KOHICHTPAIMH JIEMEHTOB B aHAJIH-
3upyemoii npode (wim B pa3dasieHHOM pobe) npeBbimarot 0,5 MKT/ZIM.

4.3 Meton B

KoHIeHTpaIiy 37eMeHTOB, KOTOPhIe MOTYT ONMPEACHAThCS METOIOM B, u3-
MEHSIOTCS B 3aBUCHMOCTH OT XapaKTePUCTHK HCIOJb3YeMOTO  AaTOMHO-
abcopOrmonHOro crnekrpomerpa. OOBMHO OHH HAXOMATCA B AWANA30HAX, YKA3aH-
HBIX B TaOmHIIE 2.

Ta6muua 2 — Onpenensemsie quana3onsl (Meron B)

OmpenensieMblit  3JIEMEHT Jlnana3oH onpeneneHus, Mr/am’
Kobanst 1-200
Huxenp 1-200
Menp 1-200
ITunk 0,5-50
Kaamwii 0,5-50
CauHeIl[ 5-200
4.4 Meton C

ITpn 00BEMHOM COOTHOIICHUH AHAIM3UPYEMOTO PAcTBOpPa K SKCTPAKIIMOH-
nomy pacteopy 20:1, xak mokasano B 1. 4.3, KOHIEHTPAIMH JJIEMEHTOB, OLPEIE-
nseMbix MeTomoM C, H3MEHAIOTCA, Kak [0Ka3aHo B Tabymie 3.
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Tabmuia 3 — Onpenensemsie auanasonst (Meroa C)

OnpeaensieMplii  3IEMEHT Jlmana3oH onpeneneHms, Mr/am’
KobGanst 0,5-100
Huxkenp 0,5-100
Menp 0,5-100
TluaK 0,2-50
Kagmuit 0,2-50
Ceuneng 2 -200

Bosiee HM3KHE KOHIICHTPAIMH MOXHO OMPEEINATh, B3SB 0oJee BHICOKOE CO-
OTHOIIIEHHE AHAIM3MPYEMOM MOPIMHA K IKCTPAKIMOHHOMY pPacTBOpy. Bo3mMoxHO
o6bemHOe cooTHomerne 50:1, Tak KaKk CMECh OPraHMYECKOro0 PACTBOPHTEIIA OUCHb
¢i1abo pacTBOpUMa B BOJC.

IIpu ucmoms3oBanmu MeToqa C passenieHue BOMAHOM M OopraHmdeckoi ¢asnl
ocCyIIecTBIAeTCA OBICTpee. XemaTsl METAJIOB, OCOOCHHO XenaT KaaMmus, Goree yc-
TOWYHMBBHI B CMECH OPTaHUYECKOrO PACTBOPUTEIIS.

IIpumeuanue

1 IIpu onpeneneHuu OOIIETO COAEPAKAHUA METAIUIOB HEOOXOJUMO MPEABAPUTEILHO
oOpabotars mpody 10 aHaH3a (A1 TPUMEpPa CM. MpHIIOKEHHe A).

2 Metogsl B u C npumensores, koraa XITK npo6 (unu pa30aBieHHBIX IPo0) BEI-
e 500 MF/,E[M3.

5 Cymnocrs metoga A. Ilpsimoe ompenesieHne mJIaMeHHOH aTOMHO-
abCcopOLMOHHOI CIEKTPOMeTpHeil

5.1 INpuAmmm MeToaa

Acrmpanmsa B TUTaMsi aTOMHO-a0COPOITHOHHOTO CIEKTPOMETpA aHANH3HUpYe-
MOt ipo0kl osikucIeHHOro rbTpara (pazdasiieHHO#H TPOOHI).

[IpsiMoe ompexneneHne KOHLEHTPALMM KaXJOro SJIEMEHTAa 1O BEJMYHHE
yAensHO#N abcopOnry KaKIO0To 3JIEMEHTA TIPH HCIONb30BaHAH CIIEKTPOMETPA B CO-
YETaHWH C CHCTEMOH MOCTOSHHOM (HPOHOBOW KOPPEKTHPOBKH WIIH, B OTCYTCTBUM Ta-
KOH CHCTEMBI, TIOC/IC BBEJICHHS IIONMPABKK HA KOAD(PHUIMECHT HEYACIbHOH abcopO-
LN,

5.2 TIpu6opsl, 060pyT0BaHHE, PEAKTHBBI

Bcee wncrosnb3yemble PEaKTHUBBI JOJDKHBI ObITh W3BECTHOIO AHAIMTHYECKOTO
Ka4ueCTBa, yTOOBI HX NPUMCHCHUE HE BJIMAJIO HA TOYHOCTb ONMPEACIICHHUA. Hcnoss-
3yeMas Boja IOJDKHA OBITh JSHOHHU3MPOBAHHOW MM AUCTHILIMPOBAHHON no 'OCT
6709, He coneprkarel 0OHapYKUBAEeMO#i KOHIICHTPAINH ONPEAENIAEMEIX METAIIIOB
IIPY XOJIOCTOM OIIPE/ICIICHUH.
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5.2.1 Asornas xucnora, Q = 1.4 r/em’, no F'OCT 11125.

5.2.2 Asortnas kucnota ¢ (HNO;) = 1,5 mons/am’.

JloGasssnor 100 cM® azoTHO#M KucnoTs (11. 4.1) k 600 cM> BO/IBI H Pa36aBIAIOT
Boz10it 10 1000 cm’.

5.2.3 Azornas kuciora ¢ (HNO;) = 0,03 moms/am’.

Jlobasmnor 1 cm® HNO; (m. 52.1) x 400 cM’ BOIBL M Pa3s0aBISIOT BOAOM
710 500 M.

5.2.4 MeTausl, CTaHIApTHEIE pacTBOpbL, coaepkauue 1,000 r/am’ Meranmna.

Jna kaxmoro ompenenseMoro sieMenTta B3semuBaoT 1,000 r unctoro me-
Tayuta Ha Becax no ['OCT 24104 w pazbasnsioT ero a3oTHo# kucnoroit (m. 5.2.1),
HarpeBas 0 MOJHOTO pacTBOpeHMs. JlaroT OCTHITh M MEPEIIUBAIOT KAXKABIA PacTBOP
B MepHyio koiby no I'OCT 1770 smectamoctbio 1000 cM®, pa3GaBismoT 10 MeTKH
BOJAOH M NMEpEMENINBAIOT.

JIns mpUroTOBNIEHWS CTAaHAAPTHOTO PACTBOpA pa3pemliaeTcsA HCMOIb30BaTh
COITF METAJLIOB TOYHO U3BECTHOI'O COCTaBA.

XPpaHUTh KOKABIA CTAHAAPTHBIN PAaCTBOP B MONHATAIICHOBHIX HIH OOPOCHITH-
KaTHBIX CKJIISTHKaXx.

1 cM’ K&XKIOTO M3 THX CTaHJAPTHHIX PacTBOPOB comepxut 1,00 Mr cooTBeT-
CTBYIOLLETO METalIa.

5.2.5 O6srarOE Maboparoproe obopynosanue mo I OCT 25336 n obopynosa-
HHC, YKAa3aHHOC HHIKEC.

ATOMHO0-a0COPOLMOHHDIN CIIEKTPOMETP € MOMON KAaTOAHOH JIaMmoi i co-
OTBETCTBYIOIIMX METAJUIOB WM 0C33JCKTPOTHBIN pa3psaaHON JTAMIIOH ¢ COOTBETCT-
BYIOLMM YCTPOMCTBOM Ui KOPPEKTHPOBKE KOd(hdHIHeHTa HeyIeibHON abcopo-
1 ¥ ¢ hOPCYHOUHOM rOPENKOi, paboTaonieii Ha allETHIIEHO-BO3AYITHONH CMECH.

ITpu HacTpolike annaparypsl CICAYIOT HHCTPYKITHAM H3rOTOBUTENS.
IIpumeuanre. Bclo CTEKISIHHYIO TOCYAY ClieNyeT TIIATENbHO MPOMBIBATH a30THOMN KH-
cioroii (. 5.2.2), a 3aTeM OMOJaCKHBATh BOAOH.

5.4 OTbop u xpaHeHue npood

5.4.1 Jlns orbopa mpod ACHONB3YIOTCA CKIAHKH W3 HOJHATHJICHA HWIH O0po-
CHJIMKATHOTO CTEKJIA, IPEABAPUTEILHO MIPOMBITEIE a30THOM KUCIOTOMH (. 5.2.2), a
3aTeM ONoJIOCHYThIe Boao# no ' OCT 6709.

5.4.2 Tlpu onpeaeneHuy METAJUIOB B 00IIeM mpoObl cpasy mocie orbopa o6-
pabaTsIBarOTCA a30THOH KUCHOTOMH (1. 5.2.2) ms monyuenus orbopa pH 1-2 (06sru-
HO j0cTaTouHo foGasnenns 12 cM® kucnotel Ha 1 am’ npoOel). M3mMepsioT m06aB-
JICHHOE KOJIMYECTBO KUCIOTH M MCHOJIB3YIOT TAKO# K€ 00BEM NPH HPUTOTOBJICHHH
XO0JIOCTOM TPO0H (1. 5.5.2).

Ecm HE0OX0AMMO ONpenenuTh TOJBKO PAaCTBOPEHHBIC METAJUTBL, TO CTapa-
FOTCS Cpa3y mociie 0TOopa mpoOsl OTHHIBTPOBATH €€ Yepe3 MEMOPAHHEIN (DHIBTP C
JramerpoM mop 0,45 MKkM, KOTOpBIH Nepe punbTpanmeii NOAKUCIAIOT a30THOM Ku-
CIIOTOM (1. 5.2.2), a 3aTeM CMAYHBAIOT BOIOM.

5.5 Xon onpenesnenust

5.5.1 Ananu3upyemas mopuus
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B mepHyo konOy BMecTHMOCTBIO 100 CM® [OMEIAIOT aHATH3HPYEMYIO TTOp-
LU0 MOAKACICHHOH Npo0sI (cM. 1. 5.4.2), comepskanryro 0,2-1 mr merama (st yc-
TAHOBJICHHUS AHAIM3UPYEMBIX MPEICTIOB KAXKIOTO 3jieMeHTa cM. tabm.1). JoBoasr
JIO METKH BOJIOM.

5.5.2 Xonocroe onpeaencHre

[IpoBogAaT X0N0CTOE ONMPECTICHHE MAPAIICIBHO C OCHOBHBIM OMPE/ICIICHHEM
TEM K€ METO/IOM, HCIOJIb3Ysl T€ K€ KONUYECTBA PEAKTHBOB, YTO M P 0TOOpE Mpod
H OTNIPEACIICHHH, HO 3aMCHUB aHAJTH3UPYEMYIO MOPLHIO BOIOM.

5.5.3 TlpuroToBneHne cepuii rpaay HPOBAHHBIX PACTBOPOB..

Ilepen xaxxnoil cepuii ompeleNieHH TOTOBAT I KaXAOr0 CTaHIAPTHOTO
pactBopa (m. 5.2.4) e MeHee 4 rpaayHPOBOYHBIX PACTBOPOB, OXBATHIBAIOIIUX [HA-
MAa30H OMPEACIAEMbIX KOHICHTPALHN# T KaXXA0TO 3JICMCHTA.

OTH TPagyHpOBOYHBIC PACTBOPHI TOTOBAT pa30aBIICHMEM CTAHIAPTHBIX Pac-
TBOPOB (11. 5.2.4) a3oTHO# kucmoTo (1. 5.2.3).

5.5.4 'pagynpoBKa u onpeneieHne

BhINONHAIOT POLEAYPY, aHAIOTHYHYIO TOH, KOTOPYIO MCHONB3YIOT TPH OTI-
PeOeNIeHHH KaXKA0To MeTaa. Jo MpOBEACHHUS CIIEKTPOMETPHICSCKUX OMPEICIICHHIMA
HACTPAUBAIOT CIIEKTPOMETP MO HHCTPYKLHAM H3TOTOBUTENS HPH ACHUPALMH rpa-
IYHPOBOYHBIX PacTBOPOB (M. 5.5.3) ompenmenseMpIX METALIOB, HCIONb3Ys HHPOP-
Maluio, NMOMEHICHAYI0 B TaGuuue 4. ONTHMH3MPYIOT acIHpalUI0 M COCTOSHHE
IUTaMeH! (CKOPOCTh BCACHIBAHUA, BHJ IUIAMEHH, MOJ0KCHHE ONTHYECKOro JIy4a B
miamenn ). HacrpauBaroT oTkiHk nprbopa Ha HyJICBYIO aGCopOLIio BOTOM.

Tabnuma 4 — YcIoBHA CIEKTPOMETPUIECKOTO OTIPEAEIeHHUS

OnpenenseMblii HIEMEHT JlnuHa BOJHBL, Bun miamenn
HM
KobGanst 240,7 Boznymmo-aneTrieHoBoe
Huxenp 2320 OKHCTATETFHOE ~ BO3AYLIHO-
AIIeTHJICHOBOE
Mens 324,7 OKHCIIATENIFHOE  BO3AYIIHO-
AIIETUIICHOBOE
I{uuk 2138 BosayniHo-aneruneHoBoe
Kagmnii 228.8 BosayniHo-aneruieHoBoe
Caunen 2833 Boznymmo-aneTaieHoBoe
217,0

Jnd  Kaxxaoro onpeaenseMoro MeTamia aclHpPHPYIOT CEPHIO TPaayHpOBOU-
HBIX pacTBOpoB (1. 5.5.3). CTposr rpaduk 3aBUCHMOCTH COJCPIKAHHS META/IOB B
MI/IM® TPaJyMPOBOYHEIX PACTBOPOB HA OCH aGCLMCC W COOTBETCTBYIOIIMX 3HAUe-
HU BeJTMIUHBI a0COPOIIUH HA OCH OpIMHAT.
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PexoMeHAyeTCs MPOBEPATh I'PayMPOBOUHbIN IpadK IyTeM U3MEPEHUS Be-
JuauHB a0copOLIUY rpafynpOBOYHOTO PACTBOPA Yepe3 Kakable 5 mpoo.

ACTHPUPYIOT aHAIU3UPYEMYTO TIOPTIHIO (T1. 5.5) B TIaMs TOPEITKH.

HzmepsaroT abcopOIuro ONpenesiseMoro MeTalia | Mocie KaXI0ro u3Mepe-
HUSI aCMPUPYIOT B IIaMsl a30THYIO Kucnoty (. 5.2.3) i npombiBanus GhopeyH-
KH.

Ecii HCIONIB3YIOT CIIEKTPOMETP, HE CHAOKEHHBIH CHCTeMOW (DOHOBOM IIO-
TPaBKH, aBTOMATHYECKH BBIJAIOLICH CHIHAJT, COOTBETCTBYIOIINI BEIAYHHE yICITb-
HOM abcopOmu A ompenenseMoro MeTania, HeoOX0IMMO N3MEPUTD KodddumeHT
HEY/IeJbHOTO OTIOIEHU 4. JUIA 3TOr0 MOCTYNaoT CIeIyOmnUM 00pa3oM.

BpIOHPAIOT CIEKTPaIbHYIO JHHHUIO PAIOM C JIMHHEH ONPeaessieMoro MeTa-
J1a, 9T00BI PA3HOCTh MEXKAY UIMHAMH BOJIH ATHX CIEKTPAIBHBIX JTHHUI HE MIPEBBI-
mana 1 HM.

Hcenons3yloT CHEKTPalbHYIO JIMHUIO T'a3a, COACPIKAIEro B MOJIOH KaToTHOMH
namre (aproH WM HEOH), WM CHEKTPAIbHYIO JIMHUIO, U3JIy4aeMyI0 LIMPKOHHEBOMH
WITH ICHTEPUEBOIA TIONOM KaTOAHOH JlaMrtoi (cM. Tabi.5).

Wzmepsror abcopOimmro (4y), COOTBETCTBYIOIMIYIO 3TOH CMEKTPATBHON JTHHUH
IIPY aCHUPALUH aHATIM3APYEMON IOPIUH.

PaccunTsIBaroT BenuuuHy abcopOuumn mo GhopmyIie

A=A- A, 1
rae A — obmmast abcopOIys Py IUTHHE BOJIHBL aHAIH3A (HM).

CocrosHMe TUTAMEHW W JHEPTUA JIaMIl JJOJDKHBI OCTABAaTbCs HEU3MEHHBIMH
TIPY U3MEPEHUH BEITMUHMH a0copOmmm Ay 1 A,.

Tabmuua 5 — JlaHHbIe 11 onpeAeneHus HeyIebHOH abcopOruu

OmnpenenseMBIif SIEMEHT JlnuHa BoytHBI pU W3- | JInHA BONHBI NIPU U3MeEpe-
MEpEeHUH A, HM HHAH Ay, HM
KobaseT 240,72 241 D
Hukenn 232,00 232 D
Mens 324,75 325 (Zr)
unax 213,86 214 D
Kagmnit 228,80 229 D
CauHen 283,30 2837 (Zr)

5.5.5 IlpoBepouHslii aHaIN3

Jns obHapysxenus moboro marpuuHoro 3¢gexra cieayer npoBOAUTH TPO-
BEPOYHBIC aHAMH3EL. I 3TOTO MPAMEHSIOT METO CTAHAAPTHHIX TO0ABOK.

ITpn ramaum MarpraHOTO 3¢ deKTa TaHHBIH METOA NPHMEHATH HENb3d: HC-
mob3yloT Mero B unu C unuM yduThIBAaIOT Pe3yJIbTaThi, MOJyYEHHBIE METOIOM
CTaHJAPTHBIX J00ABOK.
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5.6 Beipa:keHue pe3yJibTaTOB

ITyTreM cpaBHEHHA ¢ KaTHOPOBOUYHBIM TpaduKkoM OMPEACITIOT U KKIOTO
MeTala KOHIICHTPAIMH, COOTBETCTBYIOINIME BEIMUMHAM a0COpOLMM aHATH3HpYye-
Moit mopiwmu (11. 5.5.4) u xonocToit mpobsl (. 5.5.2).

Jns Kaxaoro OmnpenesiieMoro MeTajla KOHICHTDAIMIO, BBIPAKEHHYIO B
MI/ZIM’, OTPE/IETISIOT 10 dopmyne

100
Pi-po) x —— )
\%

rae p ¢ - KOHIICHTPAITNS MeTaJlla, COOTBETCTBYIOIIAs BEMUNHE a0COpOIMY aHaIH-
3HPYeMO# IOPIMHK, MI/IM’; P p — KOHIEHTPALMSA META/LIA, COOTBETCTBYIOMIA Be-
JUUrHEe abcopOLMK XO0JIOCTOH MPOOHI, MF/,Z[Mz; V — 00beM HOAKUCICHHOM MPoOHl,
OTOGpaHHEIH 115 aHaTm3a (CM. 10 5.5), e,

5.7 Otuer 006 onpeaesieHUN

Ortuer 00 onpese/eH|E JOIDKEH COAEPKATh CIEeAYIOUIYI0 HHGOPMALHIO:

- CCBUIKY HA JAHHBIN CTAaHAApPT,

- CCBIJIKY Ha MCTIONTB3yEeMBIHM METOT,

- IOJTHYIO WACHTH(DMKALIUIO [IPOOEL,

- pe3yJIbTaThl OMPEEIICHIS,

- mo0bIe AeTaNTN, HE OTMEUCHHEIC B 3TOM CTaHAApPTE, WIH (haKTOPHI, KOTOPHIE
MOTYT ITOBJIMATE HA PE3YIIbTATHL.

6 Metox B. Onpeenenne MeTo/10M IIJIAMEHHOI ATOMHO0-20COPOLHOHHOM
cnexkTpomMerpueii nocie xeaatuposanus AIIJAK u sxcrparuposanus MUBK

6.1 Ipuamum

dopmupoBaHHe KOMIIIEKCA OMPEACISEMBIX METAIIIOB C
1-ammonmii-mupposuguaokapoouraoar (AIJIK) u sxcrpakmus mpu pH 2,5 me-
TI-u300yTInkeronom (MUBK).

OnpenencHre METAMIIOB B WX OpPraHWYecKol ¢ase TUIaMeHHOH aTroMHO-
abcopOMMOHHON CIIEKTPOMETpHEi.

6.2 Ilpubopsl, 060pynoBaHHE, PEAKTHBBI

CM. 1. 5.2 HACTOAINETO CTaHAAPTA.

6.2.1 Asornas kucora, Q = 1,4 r/em’ no FOCT 11125.

6.2.2 T'mapookcua Harpus, ¢ (NaOH) = 2,5 mons/ am’.

030T0p0>KHo pacteopstor 100 T ruapookcuaa HaTpus B BOJAE U Pa3OaBISIOT
mo 1 om.

6.2.3 Comstuas xucnora, ¢ (HCI) = 0,3 moms/ am® no FOCT 14261,

OCTOPOXHO IEPEMENTHBAIOT 25 CM> KOHIIEHTPHPOBAHHON COJISHOMN KHCIOTBL
(p=1,191/ CM3) ¢ BOJIOHM ¥ pa30asisoT J0 1 e,

6.2.4 MeTmr-n300y THITKECTOH.

6.2.5 AMMonwii- 1 -apponmur rTHOKapGamar, 20 1/ iM° pacTBop.
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Pacteopsrot 2,0 r ATIJIK B Boge. HoBomar oowem 10 100 oM’ BOZOM, nepe-
memuBatoT. Ecmu ecth ocamok, pacteop ¢uibTpyioT. Ecii pacTBOp OKpallleH,
OYHMINAIOT €ro MO3TAHBIM 3KcTparupoBanueM ¢ MUBK (1. 6.2.4) no oGecupeuunna-
HUSL.

T'oTOBAT CBEXMI PACTBOP IS KAXKIOH cepuu mpoo.

6.2.6 BpomdeHonoBHIit CHANI, PaCTBOP MHAWKATOPA.

Pactsopstor 1 r Gpomderonosoro curero B 1 g’ 50%-HOro pacTBopa STaHoNA.

6.2.7 Metannsl, cTaHAapTHBIE PacTBOPHI, conepskampwe 1,000 r/am’ aHanu3u-
pyemoro Meramna. Cm. 1. 5.2.4.

6.2.7 Cm. m. 5.3 HAaCTOAMIETO CTAHAAPTA.

6.4 OT00p u XxpaHeHue npod

B cooTBeTcTBUM ¢ 1. 5.4 HACTOSALLETO CTaHAAPTA

6.5 Xon onpenesieHust

6.5.1 Ananuzupyemast Hoprys

B mepnyto konly Bmectumocthio 100 cM’ IOMEIIAIOT AHATH3HPYEMYIO 110p-
MO TTOIKUCIEHHON Npo0bl, conepxamyro 5-20 Mkr onpeaensemoro Meranna. Jlo-
BOJIAT OOBEM 10 METKH BOJOH.

6.5.2 XenatupoBaHHUE W IKCTPATHPOBAHHE

[Tomemarot aHamu3upyemyo nopuuro (. 6.5.1) u 100 CM’> K@KJIOrO rpagys-
poBOUHOTO pacTBopa (M. 6.5.4) B psAx ACTATENFHBIX BOPOHOK BMECTHMOCTHIO 250
cM’ ¢ ONHTETPadITyOPOITHICHOBEIME KPAHAMH.

Jlo0aBJIAIOT B KaXKAYH BOPOHKY 2-3 KamiM HHOMKaropa OpoM(eHOIOBOTO
curero (1. 6.2.6) ¥ rTUAPOOKCHAA HATPHUS 0 NMOSBICHUS CHHETO LIBETA.

[epemenmBasi, JOOABIFOT MO KAIJIE COMAHYIO KUCIOTY (M. 6.2.3) no mcues-
HOBEHHS CHHEH OKDACKH. 3aTeM IOGABIIAIOT OCTABLIHECS 2 CM° COJSHON KHCIOTbI
(1. 6.2.3). 3nauenne pH Oymer 2,3-2.5.

JloGasnmor 5 oM’ AIJK (1. 6.2.6), mepeMeIHBAlOT ¥ JOGABISIOT
10 em® MHBK (n. 6.2.4). CunpHO BCTpAXHWBaOT B TeueHuHn 2 mumH; pH Oymer
0K0J10 2,8.

JlatoT cMecHl OTCTOATHCS He MeHee 1 1 Oe3 BO3AEiCTBHS CBETA U TEIIa B 3a-
KPBITO#i BOpOHKe. Bpems oTcTauBaHHs NOJKHO OBITH OAWHAKOBBIM JUIA BCEX pac-
TBOpoB. OTOHparOT OpPraHHYECKWil CJIOH, MPHUHHMAs MEPHl MPEIOCTOPOIKHOCTH,
YyTOOBI HH KaIlIK BOJBI HE MOMAJIO.

IMpumevanmue.

1 BMecTo mHMKaTOpa MOKET HCIIOB30BaThCa pH-MeTp.

2 Ilepuon OTCTAMBAHHA MOXHO HPOIJIUTH, €CIIM 3TO MPOHCXOAMT B TEMHOTE IPH
Temmepatype okoio 5 °C. B 9ToM cifyyae opraHmueckyio ¢asy MoxHO U He ueHTpUdyru-
poBaTh.

6.5.3 Xonocroe onpeneneHue

Xonocroe onpejeacHUe NPOBOIAT NAPAIEIBHO C OCHOBHEIM OTIpE/ICIICHACM

1o To# ke Meroguke (1. 6.5.2), HCIOMB3yA Te JK€ KOJMMYECTBA BCEX PEAKTHBOB, UTO W
npu oTOOpe, XeNaTHPOBAaHHH M SKCTPAKLUH MCCIIeAyeMoi MpoOBl, HO 3aMCHHUB €€
BOJIOH.



CT PK HCO 8288 - 2005

6.5.4 TIpuroToByicHHE CEPUU IPa Ty UPOBOUHBIX PACTBOPOB

Ilepen wcnoNB30BaHMEM KaXKIbIl CTAHAAPTHBIA PACTBOP, COOTBETCTBYIOIIMA
OIpEeIEsIEMBIM 3JIEMCHTAM, Pa30aB/IOT BOAOW, UTOOBI TOMYYHTH pa3OaBIICHHBIE
pacTBopsl, coxeprxkatiue 10 mr/ ;LM3 3TUX DJIEMEHTOB.

TIpumeuanue. Korna mpoBoasaT ompenencHue META/UIOB B MOPCKOM BOIE HIH
JPyTHX BOJAX, MMCIOLIKMX BBICOKOE CONCPIKAHUE XJIOPUIA HATPHS, IPaTyHPOBOYHBIA H XO-
JIOCTOM PACTBOPBI TOTOBAT, HCIOJB3YSI BOIY, COAEPMKAIIYI0 TAKOE KOJMMYECTBO XJIOPHUAA
HATPUS, KaK U aHAITH3HPYEMast BOJA.

B mepayto konby BMecTrMocTsio 500 cM® MTOMEIIAIT 5 eM® KakI0r0 13 pac-
TBOPOB LIMHKA W KaMHS, COAEPKAIIX 10 MI/IM’, COOTBETCTBYIOIIEr0 METAILIA;

20 oM’ K@KIOrO M3 PACTBOPOB ME/H, KOOATBTA, HHKEIS W CBHHIA, COACPIKAIIMX
10 mr/mm’ cootBeTerByromero Merama; 0,5 oM’ a30THOM KHCIOTH (1. 6.2.1).

Bomo#i moBoasT oOvem a0 MeTKH. OT0 pactBop S. [0TOBAT He MeHee
4 TpaxyHpOBOYHEIX PAaCTBOPOB, pa30aBUB PacTBOP S BOIOH, YTOOBI OXBATUTH Clie-
JTYTOIIME TUANa30Hbl KOHIICHT ALK

i 1uHKa ¥ kaamusa 0-50 Mxr/ I[M3',

IS Meau, KoOaaeTa, HuKeys, ceuama 0-20 Mxr/ ,I[M3.

Kaxxmprit rpaxyrpoBOYHBIH PACTBOP MOAKUCIAIOT, JOOABIAA TO kK€ KOJIHYE-
CTBO a30THOHN KucnoTH (1. 6.2.1), 4To M mpu KoHcepBauuu npod (m. 5.4.2). JloGas-
JICHHEIH 00BbeM OyIeT TakuM ke KaK U B MPodax | rpaiyupOBOUYHBIX PACTBOpaXx.

6.5.5 I'pagynpoBKa u onpeaeneHue

[TpuMeHSIOT CAeAYIOUIYI0 METOAUKY IS KAKAOTO ONpEeAensIeMOro MeTasia.
[lepen mpoBeneHUEM CHEKTPOMETPHUESCKHX H3MEPEHHMH HACTPAMBAIOT CHEKTPOMETD
10 MHCTPYKLKH U3TOTOBUTENA, ACMUPUPYS B IJIaMs TOPEIIKH OPraHHYECKUit SKCTPAKT
(. 6.5.2) TpagyMpOBOYHOrO pacTBOopa ompezaensieMoro Meramia. Mcnons3yor wH-
dhopmarmio, IOMEMICHHYO B Tabnuie 4, ONTUMU3HPYIOT ACIHPALMIO W COCTOSHHE
MJIaMeHH, Kak ykasaHo B 1. 5.5.4. HacTtpauBaror oTkimk mprHOopa Ha HyjneByio a0-
cop6uto ¢ nomouipio MUBK (1. 6.2.4).

Jns xa)Xooro ompenenieMoro MeTaia acupHPYIOT PSI OPraHUYECKHX SKC-
TPAaKTOB TPaIyHPOBOYHBEIX PAacTBOPOB. CTpoAT Tpadwk 3aBUCHMOCTH COACPIKAHHS
METaJJIOB B MKI/IM TPaIyHPOBOYHBIX PACTBOPOB HA OCH a0CIUCC M COOTBETCTBYIO-
e 3HAYEHWUS BEIMYMHBEI a0copOIuy HAa OCH OpAMHAT. PeKOMEHIyeTCs MpOBEPSTH
rpajyypoBOUHbIi rpaduk, HAIpUMep, NPH U3MEPEHHH BEIWYMHBI aGcopOuuu rpa-
JYWPOBOYHOTO PACTBOPA, KAXKIBIX MATH MPO0b.

ACTIUpUPYIOT OPTaHHUYECKHHN SKCTPAKT aHAIM3HPYEMOM MopuuH. K3mepsioT
BENMUYMHY a0COpOIMH ONpeneNnseMOoro MeTalla W TMOCie W3MEPEHHS acHHUPHPYIOT
MMUBK, uTo6bl IPOMBITE GOPCYHKY.

Ipumeyanwe. OdeHb BAXKHO 3AMUTATH OPraHUYECKHUE PACTBOPHI OT TEIUIA M CBETA,
TaK KaK KOMITJIEKCHI K0OaabpTa, MeIH, LIMHKA U, 0CO0eHHO, KaaMus He ycToiunesl B MUBK;
KaIMUH JOIDKSH H3MEPATECA cpasy. JpyTHe MeTaILTBl MOKHO XPAHUTH HECKOIIBKO YaCOB.

10
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6.6.1 Pacuer
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ITyTreM CpaBHEHHS C TPaLyHpPOBOYHBIM IPAPHKOM OMPEACISIOT IS KaX/I0r0O
MeTaJUTa KOHIIEHTPAIlAH, COOTBETCTBYIONIHE BeIMUMHE a0COPOIMH aHATTM3UPYEMOid

MOPLMH U XOJI0CTOH IPOOHI.

JIi1st K2 I0TO OMPEASIIEMOr0 METaJIIa KOHIIEHTPAIIMIO, BRIPAKCHHYIO B
MKT/ IM’, OIPEIEsIoT o (hopMyIIe

100

(Pi-pp) X — ,

\

)

IIOe p { - KOHIEHTpaluus METallIa, COOTBETCTBYIOIAA BEIMYMHE a0COPOLMH aHAH-
3MpyeMOit TIOPLMH, MKI/IM ; P , — KOHICHTPAIHA METALIA, COOTBETCTBYIOIIAs Be-
muamHe aGcopOIMH XOMOCTOM TPOOHI, MKI/aM; V — 06BEM NMOKHCIIEHHON TPOGHI,

OTOGPAHHBIN IS aHAH3A, CM-.

Ta6muna 6 — Cocras 1po6 B Mex1a60paTOPHOM IKCIIEPUMEHTE

OmnpenenseMblii 3KCICPAMEHT

TIpo6a L (Hu3koe comep-
KaHue), MKF/}:[M3

IIpoba H (BBICOKOE CO-
JIEpXKaHuE), MKr/am’

CBuHelL 20 100
Kanvmit 4 30
Menw 6 40
KobGanst 5 120
Huxkens 10 100

6.6.2 TounocTh

Cocras IByXx aHAM3UPYEMBIX P06 MpuBeacH B TaOIHIIE 6.
CraTuCTHYECKUi aHAIHN3 PE3yJIbTaTOB MPHBEAEH B TabHIe 7.
6.6.3 Memaromye BIHSHAS
Jlpyrue BeniecTBa, NPHCYTCTBYIOLME B KOHLEHTpAMAX He Goiee 5 Mr/am’,
OOBIYHO HE BHI3BIBAIOT MEMIAIOIINX BIIMSHHIA.

Tabnuma 7 — CrarucTHdeckue JaHHBIE MEXIa00paTOPHOTO 3KIICPHMEHTA

Mertamn CauHen Kammuii Menp KobGansr Hukens
YposeHsb L H L H L H L H L H
Yucno  yuyacrtsyio- | 14 14 | 14 14| 14 14 | 14 14 | 14 14
IHX JTA00PATOPHH
Yucno maboparopuii, | 14 12 | 11 13|12 14 | 13 14 | 14 14

11
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OCTABJIEHHBIX TIOC]IE
CTATHCTHYECKOM
00padoTKH

3HaueHHe, MI/IM 19,7 96 |4 30,2 |57 40,6 | 5,1 121,3 10,7 1032

, ,
CxoaumocTh
CrannapTHOe oT-

KJIIOHCHHE, O 1,5 26 (0,1 0,7 10,2 1,7 [ 0,4 1,9 10,4 2,3
OTHOCUTEIBHOE

CTAHAAPTHOE OTKJIO-

Henue, % 76 27125 23 13,5 421738 1,6 | 3,7 2,2

BemmunHa ¢XO0IHUMO-
crur (=2,830,) 424736 {028 198 |0,57 48 | 1,13 538 | 1,13 6,51

BocnpounssoaumMocts

CranpaptHOE 0T-
KIIOHEHHE, O 32 53103 1,310,7 59 | 1,4 76|14 16,2
OtHOCHTEITBHOE

CTaHOAPTHOE OTKJIO-
HeHue, % 16,2 55 |75 431123 145|275 6,3 |13,1 15,7
Bemruuna Bocmpo-
uzBoguMocTd R (=
2830, 9,05 150,85 3,68 198 16,7 |3,96 21,51 |3,96 45,85

6.7 Ot4er 00 onipeesIeHAN
CM. 1. 5.7 HACTOAINMETO CTaH/IaAPTA.

7 Meton C. Onipenesiennie MeTOAOM TJIAMEHHO ATOMHO0-a6COPOLIHOHHOMH
cruekrpomerpueii mocjie xenarapopanusa (TMA-I'M/K) u skcTparnpoBaHue
(JUIIK-kcuenom)

7.1 NMpuamun

®opMHupoBaHAE KOMIDIEKCA MEXKIAY METAUIAMH H TeKCaMeTHJIEHAMMOHHEM-
rekcametmiiensauTrokapdamarom (TMA-I'MJIK) # 9KCTpaKuus AAH3OMPOIHIIKE-
TOHOM-KCHJICHOM B OydepHoii cpene npu pH 2-4.

OnpenencHre METALIOB B WX OPraHWYeckod (hase TMJIaMEeHHOH aTOMHO-
abCOPOIMOHHOM CITEKTPOMETPHEH.

7.2 IIpubopwl, 000pyaoBaHue, PEAKTHBBI

CM. 1. 5.2 HACTOAINETO CTaHAapTA.

7.2.1 AzotHast kucinota, p= 1,41/ oM’

722 T"excameTnieHAMMOHMH -TeKCaAMETHIIEHYTUTHOKap0aMat (I'MA-
I'MIK).

B pacTtBop 224 cM’ AUCTHITHPOBAHHOTO (mpu Temmeparype 136-139 °C) rek-
cameTmIeH umuHa B 300 oM’ KCHJICHA, OXJIQXK/ICHHOT'O HA BOJAHOM OaHe, 100aBIIi-

12
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10T B TedeHne 30 MMH IpH IOCTOSHHOM MOMEIIUBAHUA U OXJIakaeHuu 60 e’ mmc-
THUTHPOBAHHOTO Tipu Temneparype 46,2 °C oucynsduma yraepomaa.

[TpomomkaroT oXJIaKaaTh W MOMEITABATE B TeueHun 1 4. PacTBOp QUIBTPY-
10T U OTAEAIOT OENBIA XITOMBbEBUAHBIN 0CanoK. [IpOMBIBAIOT €ro TpH pasza AU3TH-
JIeH3()MPOM M BBICYILHBAIOT MEXIY ABYMs DUIbTPOBAIHHBIMH OyMaramu.

7.2.3 TMA-TMJIK, 6,8 T/iM° 3KCTPaKIMOHHBI PacTBOP

PacTBOpsIOT B Cyxoif MepHOH kounGe BmectmmocThio 250 om’ 1,7 T
TMA-ITMJIK (n. 7.2.2)8 7,5 oM’ keunena. MeieHHO HarpeBas, JOBOJAT A0 METKU
muusonpommwikeronoM (JUIIK), muerwinrposanaoro mpu Temneparype 1245 °C.
OTOT pacTBOp CTAOWICH B TEUCHWES HEMCH, €CIM ero Xpauuth mpu 5 °C 6e3 Bo3-
JIeHCTBUS CBETA.

724TMA-TMJK, 5,51/ a’ pacTBOp B METaHONE

B cyxoit mepHOe konbGe BMecTHMOCTRIO 100 oM’ pactBopsaioT 5,5 r TMA-
I'MIK (m. 7.2.2) B MeTaHONe, MEUICHHO Harpenas. OXJIaXIAlOT IPA KOMHATHOM
TEMIIEPAType U JOBOIAT A0 METKH METAHOIIOM.

7.2.5 ®opmuar, OydepHslii pacTBop

PactBopsroT 368 r MypassuHOii kucnoTel 98-100 % (mo macce) m 14 r MmoHO-
IHpaTa TUMOHHON KHCIOTH B 350 ¢M® Bomsl. MeieHHO JOGABIsIOT pH TIOCTO-
SHHOM ITOMEIIMBAHUHN M OXJaXAeHHUH 243 T ruapookcuga Harpua. Jobasmsor 50
Mr m — KpesoncyiabdondranenHa (MeTakpe3oi MyprypHBIii). OUHImaT 3TOT pac-
TBOp [IBYMS MOC/ICHOBATENBHBIMHA SKCTPAKUHAMH 3KCTPAareHHBIM PacTBOPOM
(m. 18,3) mpu MOCTOSIHHOM TIOMEIIHBAHHH.

7.2.6 MeTamisi, cTaHIapTHBIEC pacTBOPSI, coxepxkamae 1,000 r/ am® meTama

Pacteopsror 1,000 r kaka0ro OmMpenenseMoro MeTania B a30THOH KUCIIOTE
(m. 18,1), HarpeBas no mojaHOro pacrBopenus. OXJIAXKAAOT U JOBOIAT 00BEM [0
1000 cm® Bomoit. KoHIeHTpamusa KUCITOTHl 3TOTO PacTBOpa JOMKHA OBITH MPHOIH-
sutensHo 0,1 — 0,5 moss/ e,

[Ipu OPUrOTOBICHWM CTAHJAPTHBIX PACTBOPOB MOXKHO HCHOJIB30BATH COJTH
METaJJIOB TOYHO M3BECTHOTO COCTABA.

7.2.7 Mertamibl, OpraHMYECKWH CTAHAAPTHBI pPacTBOp, COAEpXalIUi
50 mMr/aM° MeTarma

B cyxyio MepHyio koiby BMecTHMOCThIO 100 cM® HANIMBAIOT 5 cM® BOZHOTO
cTanmapTHoro pactBopa (m. 7.2.6). Jlobaemsmor 50 oM’ MYpPaBbHHON KHCIOTHI
98-100% (mo macce) u 0,2-0,5 T MOHOTHAPATOB JIMMOHHOI KHCJIOTH. J[0BOAAT 00B-
€M MU30MPOIHIKETOHOM JI0 METKH.

7.2.8 Anmaparypa, onMcaHHas B . 5.3 HACTOAIIEro CTaHAApTa

MuKpOonuneTKy.

MUKPOTTUIIETKH OYHINMAIOT ¥ OTMAYMBAKOT WX B a30THOH KHCJIOTE B TCUCHUH
HecKoJbKuX uacoB. Temneparypa He aospkaa npessimiats 40 °C. [lepen ucmons3o-
BaHHEM ITPOMBIBAIOT BOJOIA.

7.4 OT60p U XpaHeHUe NPod

CM. 1. 5.4 HacTOSAIIIETrO CTaHAaPTA.

7.5 Xona onpeneneHust

13
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7.5.1 Ananuzupyemas nopuus

AManuzupyeMast Topist MOAKUCIICHHOM mpoOsl (cM. 1. 5.4) 06braHo 400 oM’

Jlpyrie 00beMBI, JalolHe COOTHOIICHHE BOHOM ()a3bl K OpraHu4eckoii aze
J0 50:1 (mo 06beMy) MOTYT HCIONB30BATHCS, KOTJa HEOOXOAMMO TOIYYHUTh OOJIb-
Me Wik MeHblme (GakTopbl 00OTaleHHs.

7.5.2 XenatupoBaHHe B SKCTParupOBaHHE

Hanusaror anam3upyemyto mopimio (m. 7.5.1) B MepHYyT0 KoJI0y BMECTUMO-
cteio 500 em’. JoGasnsor 20 cM’ dopmuaTHOro Gydepsoro pactsopa (m. 7.2.5).
I{Ber unankaropa Oyaet gucTo xenthiM. Eciy mosBnsieTcss KpacHbIH HBeET, 100aB-
nsmot 20 cM’ popmuarHoro GydepHOro pacTeopa.

Jlobasmuor 2,0 cM® pacreopa TMA-TMJIK (mi. 7.2.3) B metanone (m. 7.2.4)
BCTPSXHBAIOT U JAIOT OTCTOATHCA 3-5 MHH.

TloGasmsmor 20,0 cM®  3KCTpareHHoro pactsopa (1. 7.2.3), BCTPAXHBAIOT HH-
TEHCUBHO KOJIOy He MeHee 3 muH. J[atoT cMecu otctoaThes 10-15 Mun ana nydine-
r0 pasfeneHus CI0eB. 3aTeM OCTOPOXHO AO00aBIAIOT BOJY, NOKAa OPraHMYECKHM
CITO¥ HE OKaXKETCS B FOPJIBIIIKE KOJIOHI.

Ecu opranuyecknii ciioil HyXHO Aep)KaTh Oonee NMUTENbHBIH NEepHo, Bpe-
MeHM, OTOMPAIOT €r0 THIETKOM, CTapasch He COMPHUKOCHYThCA ¢ BOJHOH (ha3oli, H
XPaHAT B MIPOXJIAJHOM MECTE.

7.5.3 Xonocroe onpenericHAe

XonocToe onpeiesieHre TPOBOAT HAPAIUIENBEHO ¢ OCHOBHBIM OIPEICTICHHEM,
HCIIONB3Y S TOT e Meton (1. 7.5.2) u Te e KONHIECTBA PEaKTHBOB, Kak MpH 0TOOpe
mpob, XeJaTHPOBAHWH M SKCTPArHPOBAHHWH, 3aMCHUB AHATH3HPYEMYIO IIOPLHIO
a30THO# kucmoToi (1. 5.2.3).

7.5.4 [IpuroToBiieHHe cepuii rpaayHpOBOYHBIX PACTBOPOB

7.5.4.1 BonHbie pacTBOPHI

Tepen kaxaoii cepueit ONpeaesicHHit TOTOBAT HE MeHEe 4 BOJHBIX IPagyHpo-
BOYHBIX PaCTBOPOB, OXBATUB JMANA30H ONPEACISIEMBIX KOHIICHTPALIUH.

[OTOBAT 3TH rPajyupOBOYHBIE PACTBOPHI Pa30aBlieHUEM BOJHOTO CTAHIAPT-
Horo pactsopa (1. 7.2.6) a3otHo# kucnoroii (1. 5.2.3).

IIpumeuanue. OTH pAAbl BOJHBIX CTAHJAPTHLIX PAacCTBOPOB HCIONB3YIOTCA s
OLICHKH MOJHOTHI IKCTparuposanus. JIabopaToprsaM, He 3HAKOMBIM C SKCTParHpOBaHUEM,
PEKOMEHAYETCS TPOBEPSITH MOHOTY SKCTPArHPOBAHMA IO METOAMKE, ONMHUCAHHOH B IPH-
ToykeHnH B.

7.5.4.2 Opranuueckue pacTBOpPbI

HenocpeacTBeHHO Tiepe] MCHOIb30BAHHEM TOTOBST 4 OPraHHYeCKUX IPaayH-
POBOYHBIX PACTBOPA, OXBATHIBAIOIIMAX AUAMA30H OMPEACIACMBIX KOHIICHTPAIHH.

OTH rpagydpOBOUYHBIC PACTBOPHI TOTOBAT pa30aBIICHWEM OPraHHUYECKOTO
cranaapTHoro pacteopa (m. 7.2.7) skctpareHHbIM pactsopom (1. 7.2.3), nenonb3ys
CYXYT0 MEpHYIO KOOy BMECTHMOCTHIO 25 CM’ ¥ MHKDOIIHIICTKH.

7.5.5 I'pagyupoBKa U ONPEACIICHUE

JlaHHas MeToIHKa MOXKET ObITh IPUMEHEHA JUTS KAKI0TO METAJLIA.
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Jlo npoBemeHUs CHEKTPOMETPUUECKUX H3MEPEHHI HEOOXOIUMO HACTPOMTD
CTIEKTPOMETP MO MHCTPYKIMSAM H3TOTOBHUTENS, ACMHUPHUPYA OJHH M3 TPATyHPOBOY-
HBIX OPTaHMYECKUX PacTBOPOB (1. 7.5.4.2) m mcrons3ysa uHGOPMAIHMIO, TIPHBEICH-
Hy10 B Tabnuie 4. ONTHMAHPYIOT aCIHPAINIO U COCTOSHHE IIaMEHH, KaK OMHICAHO
B 1. 7.4. HacTpauBaroT OTKITMK prOOpa Ha HYJIEBYIO BETHUHHY abcopOLMU SKCTpa-
TEHHBIM PACTBOPOM.

Jli1st KaX0ro OTpEeaeIAeMOro MeTaIa aclUPUPYIOT P OPraHHYEeCKUX Ipa-
AYMPOBOYHBIX PacTBOPOB (1. 7.5.4.2). Ctposr rpaduk 3aBHCUMOCTH COAEPIKAHHUS
MeTauta (MKI/IM”) OPraHAYecKoro rpalyrpOBOYHOTO PACTBOPA HA OCH abCLUCC
COOTBETCTBYIOIIECTO 3HAUSHU BETMINHEI aOCOPOIIY Ha OCH OPANHAT.

ACTpUPYIOT OpraHMYeCKU SKCTPAKT aHATM3UpyeMoi mopiuu (1. 7.5.2).

Hzmepstor semmunny abcopOimu onpenensemoro Meramia. ITocne kaxmgoro
H3MEPCHUS TIPOMBIBAIOT OPCYHKY BIPBICKUBAHHEM METAHOJIA.

Ecmm Heo6x0 MO, enaroT MONPaBKy Ha HEeY/AeIbHOE MorjomeHue (1. 5.5.4).

7.6 Boipa:keHue pe3yJjbTaTOB

7.6.1 Pacuer

[TyTem cpaBHEHHS C TPAIYHPOBOUHBIM TPaPUKOM OMPEASIAIOT I KKIOTO
MeTa1a KOHI[CHTPAIWH, COOTBETCTBYIONME BeIHIHHE a0COPOILMA aHATH3UPYEMO
TIOPLUH U XOJIOCTOM IPOOBI.

JUTIs KaskIoTro OIPENeNIeMOTO MeTajla KOHIIEHTPAIMIO, BBIPAKEHHYIO B
MKI/ZIM, OIpeaessoT 1o Gopmyiie

20
(Pt-po) * -, 4)
\Y%

IZie P - KOHIIEHTpAIUsA MeTajlla, COOTBETCTBYIOLIAs BENMYMHE a0copOIMH aHaIu-
3UPYEMOM MOPIIHH, MKF/HMs‘, p b — KOHLICHTPAMA METaJUIa, COOTBETCTBYIOMIAS BE-
nuurHe abcopOuuu X0mocToi mpoObl, MKT/mM; V — 00beM TIOIKUCIIEHHOH MPOOHI,
OTOGpaHHEIH 115 aHamm3a (oM. 1. 7.4), oM.

Tabmma 8 — Ctarucrideckne TaHHBIE MEXIa00PATOPHOTO IKIIEPHMEHTA

MeTtamnn Caunery Kanmuii Menp KobGamsT Huxkenp
YposeHb L H [L H L H L H |L H
Yucno  yuacrtsylo-

IMUX 1a00PaTOpPHiA 16 16 | 16 16 | 16 16 | 15 16 | 15 16

Yucno mabopaTopui,
OCTaBJIEHHBIX MOCIIE
CTaTHCTHYECKOM
00paboTKu 14 14 [13 13 [ 15 16 | 14 14 | 11 14

3HaueHue, MI/aM 20,397,7 | 4 29,8 [6,4 41 158 1158 (10,9 100,2

CX0AHMOCTh
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CrannmapTHOE oT-

KJIOHEHHE, O ; 1,06 3,8 [ 0,3 0,810,5 3,3 10,6 3,6 | 1,8 4,7
OTHOCHTEIIBHOE

CTAHJAPTHOE OTKIIO-

Henue, %o 52 391175 2,7 17,8 80 (10,3 3,1 |16,5 4,7

> > > >

Bemmunnaa cxomumo-
ctur(=2,830,) 3,0 10,7 10,85 226 (141 934 [1,7 102 |51 13,3

Bocnpoussoaumocts
CranpapTHOE oT-
KIIOHEHHE, O 28 34 (04 2,7 1,1 48 1,2 824 13,7
OTHOCHTEITFHOE
CTAaHJApTHOE OTKJIO-
HeHue, % 13,8 3,5 |10 9,1 17,2 11,7 | 20,7 7,1 36,7 13,7
Benmuuna Bocmpo-

m3BoguMocTH R (=
2,830, 79 9,62 1,13 7,64 (3,11 13,6 |34 2321|113 38,8

7.6.2 CX0IUMOCTE ¥ BOCHPOU3BOIMMOCTD

CocraB aByx aHAIM3UPYEMBIX P00 MpHUBEACH B TabimLe 6.

CratucTudeckuil aHannu3 pe3ynbTaToB, MPUBEACH B TAOIHIIE 8.

7.6.3 Memaronye BIUAHUS.

O6Imas KOHIIEHTPALMSA TAKENBIX METAIUIOB, BKJIIOUAS XKene30 10 20 mr/am’,
aBysieTcs momyctuMoin. Eciu o0Imas KOHICHTpaLKs TSHKEIBIX METAJUIOB HPEBbIIiia-
er 20 MI/IM’, TO COOTHOIICHHE AHAJIM3UPYEMOH MOPLUHN K 3KCTPAreHTHOMY pac-
tBOpY npumensiercs meuee 20:1 (o o6bemy).

JlonmycTimast KOHICHTPAKsA HATPHIYKCYCHOM KHCJIOTBI COCTABIIIET
250 mr/am° maruapar quaarpuesoit coma DJITA (CyoH4N,OsNa, - 2 H,O) Memraer
skcTparupoBanmio HUkeNst, DJ[TA mOMyCTHM TIPH DKCTPAKIUH TSITH IPYTUX Me-
TA/UIOB B KOHLEHTPALWMH He Gonee 25 Mr/am’.

I'ymuHOBas KHCIOTA, COAEPKAILAACA B HEHTPABHBIX BOJAX, OCAXIACTCA TIPH
TOAKHUCIICHAN TIP00. DTOT 0CAOK CIACAYET YAAIATh UIBTpAIME; 0CaloK HE CO-
JEPXKHUT TSDKEJBIX METAIIOB. DKCTPAripoBaHUE TSDKEIBIX METa/UIoB U3 (uibTpara
B BUJAE F€KCAMETUJICH AUTHOKApOAaMaToOB AMU30NPOIMIKETOHOM-KCHICHOM MOXKET
OBITh OCYIIECTBIICHO C MOJHOHW PereHepanuei.

7.7 Otuer 06 onpenesieHHH

C cooTBeTCTBHH ¢ 1. 5.7 HACTOAIIETO CTAHAAPTA.
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Ipunoxkenne A
(obs3amenvHoe)
IIpenBapuTesbHast 00padoTKa NPosd MPH ONpeaeIeHUuHN
oﬁmero CoAepKanusa METAJLIOB
(nprIoXeHHe OTHOCHTCS KO BCEM YacTsIM CTaHIapTa)

A.1 Jlnsg GonpIIMHCTBA MPOO MUHEpATU3aI|s COMIHON WM a30THOW KUCIIO-
Tel Oyner poctatouHa. OmHako, WHOTAA (HANPUMED TPH CHIbHO 3arps3HEHHBIX
CTOYHBIX BOJAX) HeoOxouM Gosee 3¢h(hekTHBHBII METOA.

Hwxe npuBoaATCA NPHUMEPE MHUHEPATH3ALNH.

A2 Jlo6aBistor 5 cM® comsHOl kucaots (p = 1,19 r/em’) Ha kaxasie 100
cM® Hecremyemoit mpoGsL.

HarpesaroT Ha mapoBoii Oarme, moka 00BeM He yMeHImHUTCSA 10 15-20 oM,
cltes 3a TeM, uTo0bl npoba He kunena. OXJIKAAOT U GUIBTPYIOT I yAAICHUS
HEPACTBOPEHHBIX BEIECTB, 3abuBaoumx GopcyHKy. OuibTp 0TOMPAIOT B MEPHYIO
konby BMectumocThio 100 I[M3. OUIbTP MPOMBIBAIOT HECKOJIBKO Pa3 BOJOH.

A3 Jlo6asstor 4 oM 15 mons/mM” azoTHO# kuenotst k 100 M’ npoGel, Ha-
IpeBAIOT, MOKa 0GbeM He yMeHbmmTes 10 50 eM’. [Tomemaior 0GpaGoTaHHyIO mpo-
6y B Kon6y st kunsyenus. Jlo6asusior 12 cM’ COTAHOIM KHCIOTbL
(p = 1,19 r/em’). CoeuusmoT konby 1yis KUINSYCHHS ¢ KOHASHCATOPOM H OTTOHSIOT
pacTBop B TeueHue 2,5 4.

OxnaxaaoT 1 GUIbTPYIOT A YAaleHUS HEPACTBOPEHHBIX BEIECTB, CIO-
coOHBIX 320uTh opcyHKY. OuibTpar 0TOMPAIOT B MEPHYIO KOJIOY BMECTHMOCTBIO
100 e,

[IpoMBIBAIOT KOHAEHCATOP U (PUIIBTP HECKOIBKO Pa3 BOJOHM, AOOABIAIOT MPO-
MBIBHBIE BOJBI K COIEPKUMOMY MEPHON KOJIOBI U JOBOJAT BOAOH 10 METKH.
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Ilpnnoxenne b
(obs13aTEILHOE)
IIpoBepka moaHOTHI YIKcTparuposanust (Merox C)
(NpHJI0KEeHHEe 0THOCHTCS KO BCEM YaCTM CTAHIAPTA)

o ananusa npo0 TOTOBAT MAPAIICNBHO C ONpEIeNICHHEM HE MEHee IBYX
BOJHBIX IPaJyHPOBOYHBIX pacTBOPoB (7.5.4.1) cOOTBETCTBYIOUIMX KOHICHTPALUH,
OXBATHIBAIOIKX TIPEATIONIATACMBIid AUAMA30H MPOO.

XenaTHpyioT U KCTPArupyioT 3TH BOAHBIC I'PayHMPOBOYHBIE PACTBOPHI KaK
omucano B1I. 7.5.2.

ACTUpHUPYIOT OPraHU4ecKHue IKCTPAKThI B IUIAMS U U3MEPAIOT BEIWIUHY a0-
copOLUH OPraHMYECKOTO SKCTPAKTA KaK OMUCAHO B IL. 7.5.5.

T'oTOBAT mapajIeNbHO HE MEHEe ABYX OPTaHHMYECKUX IPagyHpOBOYHBIX pac-
TBOpOB (1. 7.5.4.2), KOHIIEHTPAITMHA KOTOPHIX cOOTBeTCTBEHHO B 20 1 50 pa3 BhILIE
(B 3aBucuMOCTH OT (pakTOpa 0OOraINEeHHMs), YeM KOHLECHTPALUH COOTBETCTBYIOMINX
BOJHBIX T'PayHPOBOYHBIX PACTBOPOB. ACMHUPHPYIOT 3TH OPraHHYECKHE PAaCTBOPHI M
H3MEPSIOT WX BENMYNHY abcopOIy Kak onucano B 1. 7.5.5.

OkcrparnpoBanne OyAeT MOJHBIM, €CJH OPraHWYeCKHe SKCTPAKTHl BOJHBIX
TPaIyHPOBOYHBIX PACTBOPOB JAIOT TE€ K€ 3HAYECHMS BEJIMYHUHBI abCcOpOIHH, YTO U
OpraHHYECKHEe TPayHPOBOYHBIC PACTBOPHI.
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KuaroueBble ¢j10Ba: BOAa, KAUeCTBO, XUMUUYECKHE aHAJIM3EI, ONPEAe/IEHUE CO-
JIepkaHusi, KoOanbT, HHUKEIb, MEIb, IMHK, KaJMHA, CBHHEI[, AaTOMHO-
a0COpPOITMOHHBIN METOT
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A BAMETOK
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