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FOCYOAPCTBEHHbI/ CTAHOAPT PECNYBNNKN BENAPYCb

KavyecTBO BOAbI
ONPEOENEHUE MMKPOKONMMYECTB 3JIEMEHTOB
METOOOM ATOMHO-ABCOPBLIMOHHOW CMEKTPOMETPUU
C UCMOJNb30BAHUVEM MPA®UTOBOW MEYN

Axkacub Bagbl
BbI3HAY3HHE MIKPAKOIbKACL|I 3NIEMEHTAY
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3 BbIKAPbICTAHHEM MPA®ITABAN MEYbI

Water quality
Determination of trace elements using atomic absorption
spectrometry with graphite furnace

JAarta BBegeHusn 2011-07-01

1 O6nactb NpUMeHeHUs

HacTtoawun craHgapt ycraHaBnuBaeT MeToh onpeaeneHusi cneaoBbix konudects Ag, Al, As, Cd, Co,
Cr, Cu, Fe, Mn, Mo, Ni, Pb, Sb, Se, Tl, V 1 Zn B nutbeBOM BOAE, NOBEPXHOCTHLIX, MOA3EMHbIX, CTOYHbIX BO-
Aax U AOHHbIX OTIOXEHUAX NPW NOMOLLM aTOMHO-aBCoOPOLIMOHHON CNEKTPOMETPUN C UCTIONb30BAHUEM JNEK-
TPOTEPMUYECKOW aTomMm3ayuu B rpadmtoBoin neyun. Metoa npumeHaeTca Ana onpeaeneHns HA3KMX KOHLEH-
Tpauuin 3NEMEHTOB.

Mpeaen obHapyXeHusa MeToAa ANA KaXAOro anemMeHTa 3aBUCUMT OT MaTpuubl nNpobbl, a Takke OT UC-
nonbL3yeMoro npubopa, Tuna aroMu3aTopa u UCMONb30BaHUA XUMUYECKUX MoaudukaTopoB. [na npob Boabl
C MPOCTOW MaTpuLuen (Hanpumep, HM3Kaa KOHLEHTPaLMa pacTBOPEHHbIX BELLECTB U TBepAblX YacTuL) npe-
aensl 00HapyxeHust metoga Oyayt 6nuskn npegenam obHapyxeHua npubopa. 3HadeHusa npeaenoB obHa-
py>xeHust ansa 20 mkn npobbl npuBeaeHsbl B Tabnuue 1.

Ta6nuua 1 — OpUEeHTUPOBOYHbIE XapaKTepUCTUUYECKUE KOHLEeHTpauuu, npegenbl oGHapyxeHus npubopa

U onTumManbHble pa6o'me Aunana3oHbl Ana I'Ip06bl BoAbl o6bemMoM 20 MK

3 XapakTepucTtuyeckas Mpegen OnTuMarnbsHbIi
nemMeHT a) b) o <)
KOHLieHTpauus mo =, nr oBHapyeHus ~, MKr/n paboynii gnanasoH =, Mkr/n

Ag 1,5 0,2 1,0-10,0
Al 10,0 1,0 6,0 - 60,0
As 15,0 1,0 10,0 —100,0
Cd 0,7 0,1 0,4-4,0
Co 10,0 1,0 6,0 —60,0
Cr 3,0 0,5 2,0-20,0
Cu 509 0,5 3,0-30,0
Fe 5,0 1,0 3,0-30,0
Mn 2,5 0,5 1,5-15,0
Mo 10,0 1,0 6,0 - 60,0
Ni 13,0 1,0 7,0-70,0
Pb 15,0 1,0 10,0 —100,0
Sh 20,0 1,0 10,0 - 100,0
Se 25,0 2,0 15,0 -150,0
Tl 10,0 ¥ 1,0 6,0 - 60,0

M3paHne odpuumansHoe
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OKoHuaHue Tabnuubi 1

SneMeHT Xapakrepuctuyeckas Mpeaen OnTuManeHbIi
KOHLeHTpaLust mo 2, nr o6HapyxeHus ?, mkr/n paBounit guanasoH @, mkr/n
\Y 35,0 2,0 20,0 - 200,0
Zn 0,8 0,5 0,5-50

3 XapaKTepucTM4ecKas KOHLEHTpaLMs snemMeHTa m, — Macca B nuKorpamMmax, COOTBETCTBYHOLAA CUrHany B
0,004 4 ¢ c ucrnonb3oBaHMeM WHTErPUPOBaAHHOMO CNEKTParibHOro NOFNoLeHus (NnoLaab nuka) Ans OLEHKN.

® Mpepensl 0BHaPYXeHNs BLIMMCTIAIOT KaK TPEXKPaTHOE CTaHfapTHOE OTKIIOHEHWE MOBTOPHLIX N3MEPEHUI XOMOCTOro
pacTtBopa.

9 ONTUManbHLIN pabo4nit agnanasoH onpeAensloT Kak AUanasoH KOHLEHTpauuii, COOTBETCTBYHOLUNIA UHTErpUpoBaH-
HOMY CMeKTpanbHOMY NOrNOLWEHNIo, cHUTaHHbIA Mexay 0,051 0,5 c.

9 Ecrn NCNONb3YIOT KOPPEKLNIo hoHa NpU BOZHUKHOBEHUM apdekTa 3eemaHa, 3HaueHUe m, byaeT BhiLle.

2 HopmaTtuBHble CCbINKK

Onsa npumeHeHna HacToAWero ctaHaapTa HeobXoAMMbI CneayloLme CCbiNoYHble AOKYMEHTLI. [ns aa-
TUPOBAHHBIX CCLINIOK NPUMEHAIOT TONbKO YKa3aHHOE U3[aHUe CCbINOYHOTO JOKYMEHTa, ANsi HEAATUPOBaH-
HbIX CCbINTIOK NPUMEHSAIOT NOCNeAHEee U3faHWe CCbINOYHOrO AOKYMEHTA (BKIIOYasi BCE €10 U3MEHEHUS).

ISO 3696:1987 Boga ana naboparopHoro aHanu3a. TexHudeckue TpeboBaHUA U METOAbI UCTILITAHUNA

ISO 5667-1:2006 " Kauectso BoAbl. Ot60p npo6. Yactb 1. PykoBOACTBO MO COCTABAEHUIO NPOrpamMm
u metoauk otbopa npod

ISO 5667-3:2003 ? KauecTBo BOAbI. OT160p npo6. Yactb 3. PyKoBOACTBO N0 XpaHEHUIO U 06paLleHuio
¢ npo6amu BOAbI

ISO 5667-4:1987 Kauectso Boabl. OTO60p npo6. Yactb 4. PykoBoacTBo no otbopy npo6 U3 ecrecTBeH-
HbIX U UCKYCCTBEHHbIX 03€ep

ISO 5667-5:2006 > KauecTso Boabl. OT60p npo6. YacTb 5. PykoBoACTBO N0 OTGOPY Npo6 MUTLEBOW BO-
Abl N3 OUNCTHBIX COOPYXXEHWI U TPYOONPOBOAHbLIX pacnpeaenuTeNbHbIX CUCTEM

ISO 5667-6:2005 * KauecTto Bogsl. OT60p Npo6. YacTs 6. Pykosoactso no ot6opy npob u3 pek u no-
TOKOB

ISO 5667-10:1992 Kauectso Boabl. OT60p npob. Yactb 10. PykoBoacTteo no otbopy npo6 CTOYHLIX BOA

ISO 5667-11:2009  KauecTso Boakl. OT6Op Npo6. YacTs 11. PykOBOACTBO MO 0TGOPY Npo6 U3 rpyHTO-
BbIX BOJ

ISO 5667-15:2009 ® KauecTso Boabl. OT60p Npo6. YacTb 15. PyKOBOACTBO MO COXPaHEHMIO U oGpalLie-
HUIO ¢ 06pasLamMm LUNamMoB U OTMOXKEHUIA

ISO 15587-1:2002 KauecTBO BOAbI. [MAPONMTUYECKOE pPa3noXxeHue Ansi onpeaeneHnst HeKOTopbIX ane-
MEeHTOB B BoZe. YacTb 1. M'MaponuTuyeckoe pasnoXxxeHne B LAPCKON BOAKE

ISO 15587-2:2002 KauecTBO BoAbl. [MaponuTMYeckoe pasnoxeHue Ans onpeaeneHus HEKOTopbIX ane-
MEHTOB B BOAE. YacTb 2. maponuTuyeckoe pasnoXXeHue B a3oTHOW KUCMNOTE

3 CywHocTb MeTOpa

Mpo6bl BOABI DUNLTPYIOT, pasnaratT Unu KOHCEPBUPYIOT fobaBneHnem Kucnotbl. MpoGbl AOHHLIX OT-
noxxeHui pasnaraiot. HebonbLuyo anukeoTy NpoObl BBOAAT B rpaddUTOBYIO NeYb aTOMHO-a6copBLMOHHOIO
crnektpomeTtpa. [Neyb sABnsAeTcA anekTponoforpesaemoii. [pu MOCTENEeHHOM YBENUYEHWM TemnepaTypbl
npoba BbICYLUWBAETCA, MUMPONU3YETCA U aTOMU3MPYETCs. ATOMHO-a6COPGLIMOHHANA CNEKTPOMETPUSA OCHOBLI-
BaeTcs Ha crnocobHOCTM cBOOOAHLIX aTOMOB NOrMoLWaTh cBeT. ICTOUHUK CBETa U3nydaeT CBET, cneuuduye-
CKWIA AN ONpeaeneHHoro anemeHTa (unu sneMenTos). Koraa nyy cBeta NpoxoauT Yepe3 aToMHoe o6nako B
HarpeToi rpaduToBOW Neyn, CBET BbIOOPOYHO NOrNOLLAETCA aTomaMu oToBpaHHOro (bIX) anemeHTa (OB).

" NelicTByeT B3aMeH ISO 5667-1:1980, ISO 5667-2:1991.
2 NeilcTByeT B3aMeH ISO 5667-3:1994.

OeiicTByeT B3ameH ISO 5667-5:1991.

OeiicTByeT B3ameH ISO 5667-6:1990.

OeiicTByeT B3ameH ISO 5667-11:1993.

OeiicTByeT B3ameH ISO 5667-15:1999.

v s e



CTB ISO 15586-2011

CHWKeEHWe MHTEHCUMBHOCTU CBETA PErMcTpupyloT AeTEKTOPOM Npu ONpeAeneHHON AnuHe BOMHbl. KoHueH-
Tpauuio anemMeHTa B npobe onpeaensioT NyTeM CPaBHEHUS1 CNEKTPanbHON MOrnoLaTensHONn CnOCOBHOCTH
npo6bl U KANMGPOBOUHLIX PAacTBOPOB. MpyU HEOHXOAUMOCTH MELLAoLLME BO3AECTBUA MOTYT ObiTh YCTpaHe-
Hbl gobaBneHneM maTpu4HOro moaudukaTopa B NpoObl 40 aHanNM3a UMM NyTeM BbINOMHEHUS KanUOpPOBKU
MeTOAOM CTaHAapPTHLIX 406aBOK.

Pe3ynbTaThl BbIPAXalOT Kak Maccy aHanM3MpyemMoro aneMeHTa (MMKpOrpamMmmMbl UIKM MUIINUIPaMMbl) Ha
NUTP BOAbLI MM HA KWNOTPaMM CyXOrO BELLECTBA B AOHHbIX OTNOXEHMUSX.

4 Mewawuwee Bo3gencrane

HekoTopble npobbl, 0COBEHHO CTOYHLIX BOA W Pa3NOXEHWA AOHHBLIX OTMOXEHWA, MOryT coaepxarb
Gonblioe KONMMYECTBO BELLECTB, KOTOPble MOMYT BNUSATb HA pesynbTaTbl aHanu3a. Beicokme KOHUeHTpauuu
XNOpUAOB MOMYT CTaTb NPUHMUHON NONYYEHUA HU3KMX PE3YNbTATOB, Tak KaK yBENMMUMBAETCHA NETy4eCTb MHO-
rMX 3NEMEHTOB M MOXET NPOU30ITN UX NOTeps BO BpeMs nuponu3a. Matpuunbie acdhdekrbl MOryT 6biThb YCT-
paHeHbl YaCTMYHO MAN NOMHOCTBLIO ONTUMU3AUMEN TEeMMepaTypHO NPOrpammbl, UCMONb30BaHWEM Tpyo u
nnatopM € NUPONIUTUYECKUM NOKPLITUEM, XMMUYECKUX MOAU(MKATOPOB, METOAA CTAaHAAPTHLIX A00aBOK,
Koppekuuu ¢poHa.

5 PeakTtuBbl

Ina npeaBapuTernbHoit 06paboTku Npo6 U NPUroTOBIIEHUSI PACTBOPOB UCMONbL3YIOT TONbLKO XMMUYECKUE
BELLEeCTBA U pACTBOPbI CAMOIA BbICOKOW YUCTOTbI, €CAN HE YKA3aHO UHOE.

5.1 Bopa, copt 1, cooTBeTcTByloLas TpeGosanuam I1ISO 3696:1987 (nposoaumocTb < 0,01 MCm/M) unu
BblLLE.

Boay ncnonb3yioT Ans NpUroToBneHns Bcex pacTBopoB. KauecTso BoAbI NPOBEPAIOT A0 UCNONb30BAHUS.

5.2 A30THaa KMCNoTa, KOHUEeHTpupoBaHHas, ¢ (HNO;) = 14,4 mone/n, p ~ 1,4 kr/n (65 %).

Ecnn KOHUEHTpMpOBaHHAs a30THas KUCNOTA COAEPXKUT 3HAYUTENBHOE KOMMYECTBO aHanm3MpyeMbix
9MEMEHTOB, €€ OYMLLAIOT AUCTUNNAUMel npu cnabom kuneHMM B KBapLEBOM annapartype. Auctunnaumio
crneayeT NPoBOAUTL B BbITSXKHOM LUKaQy.

B HacrosAweM meToae MOXeT ObITb UCMONb30BaHA a30THAsA KUCNOTA € NNOTHOCTLIO p = 1,40 kr/n (65 %)
np =1,42 kr/n (69 %) npu yCcnosnu MMHUManNbHOTO COAEPXKaHUS aHaANU3NPYEMbIX SNEMEHTOB.

5.3 AsoTtHasa kucnorta, ¢ (HNO3) ~ 7 monb/n.

OpfHy 4acTb KOHLEHTPUPOBaHHOM a30THOM kucnoThl (5.2) o6aBnsAlT kK ogHON YacTu Boabl (5.1) npu ne-
peMeLlInBaHnN.

5.4 AsoTHasa kucnota, ¢ (HNO3) ~ 1 monb/n.

Jlo6asnaioT B npubnuautensHo 500 mn BoAb! (5.1) 70 M KOHLEHTPUPOBAHHOW a30THOW KUCNOoThI (5.2) u
pasbasnsatoTt Bogon (5.1) ao 1 000 mn.

5.5 AsoTtHaa kucnoTa, ¢ (HNO;) ~ 0,1 monb/n.

Ho6aensioTr B npubnuautensHo 500 mn Bogbl (5.1) 7 M KOHUEHTPUPOBAHHOW a30THOW KMCMOTbI (5.2) u
pasbasnsatoT Bogon (5.1) no 1 000 mn.

5.6 ConsaHas kucnoTa, KOHUeHTpupoBaHHas, ¢ (HCI) = 12,1 monb/n, p ~ 1,19 kr/n (37 %).

Ecnn KOHUEHTpMpOBaHHAA COMSHAA KUCNOTa COAEPXMT 3HAYUTENIbHOE KOJIMYECTBO aHanu3upyeMblx
31EMEHTOB, €€ O4YULLAT AUCTUNNAUMENR B KBapueBOW anmapaTtype npu crnabom KuneHuu. Ouctunnsuuio
crnegyeT NPOBOAUTL B BbITSXKHOM LUKady.

5.7 ConsiHasa kucnota, ¢ (HCI) ~ 6 monb/n.

OpHy 4YacTb KOHLEHTPWPOBAHHOW COMAHOW kucnothl (5.6) nobaBnsalT kK ogHoW Yactu BoAbl (5.1) npu
nepeMeLLBaHum.

5.8 ConsHas kucnorta, ¢ (HCI) ~ 1 mone/n.

K npubnuantensHo 500 mn Boabl (5.1) ao6aensaoT 83 M KOHLEHTPUPOBAHHOMN CONSHON KUcnoTsl (5.6)
n gosogAT Bogon (5.1) ao 1 000 mn.

5.9 OcHOBHbIe cTaHAapTHbIE pacTBOpLI, p = 1 000 mr/n.

OCHOBHbI€ CTaHAaPTHLIE PACTBOPbI MOTYT BbITb NPUOBPETEHBI B TOTOBOM BUAE.

Mpoueaypbl MPUroTOBIEHUS OCHOBHbIX CTAHAAPTHBLIX PACTBOPOB U3 METAaNIOB UMM METanNM4ecknx co-
nei npuseneHbl B npunoxenun A. OCHOBHbIE CTaHAAPTHbIE PaCTBOPbI OCTAOTCA CTABUNbHLIMU B TEYEHUE
OZIHOTO rofia unu B COOTBETCTBUM C PEKOMEHAALIMSMU N3TOTOBUTENS.
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5.10 CtaHpapTHbIN pacTBop, p =10 Mr/n.

Munetkoii nepeHocat 1 000 MKN OCHOBHOrO CTaHAapTHOro pacteopa (5.9) B MEPHYIO KONGY BMECTUMOCTbIO
100 mn, go6asnaioT 0,5 MN KOHLUEHTPUPOBAHHOI a30THOW kucnoTsl (5.2) M AoBOAAT A0 MeTKKU Bogon (5.1).

PacTtBop xpaHAT B TeyeHue 6 Mec.

5.11 CtaHpapTHbINA pacTBOp, p = 1 Mr/n.

Munetkon nepeHocaT 100 MKN OCHOBHOIO cTaHAapTHOro pacteopa (5.9) B MepHyto konby BMECTUMOCTbIO
100 mn, go6asnaioT 0,5 MN KOHLEHTPVUPOBAHHOI a30THOW kucnoTol (5.2) u aoBoaAT Ao meTku Bogoin (5.1).

PactBop xpaHaT B Te4eHue 6 mec.

5.12 CtaHpapTHbIN pacTBOp, p = 100 MKr/n.

MuneTkoii nepenocat 1 000 Mkn ctaHaapTHoro pacteopa (5.10) B MepHyto kondy BmectumocTbio 100 mn,
no6asnsioT 0,5 MN KOHUEHTPUPOBAHHON a30THOM KMCNOThI (5.2) M AOBOAAT A0 MeTKM Boaoii (5.1).

PactBop xpaHAT B TeyeHune 1 mec.

5.13 Kann6poBouHbIe pacTBOpPbLI

KanubpoBoyHbIe pacTBOPLI FOTOBAT U3 CTAaHAAPTHbIX pacTeopos (5.10 — 5.12).

B kauecTse npuMepa npuBeaeHa HUXKeCneayowas npoueaypa.

FoToBAT cepuio kKanMBpPOBOYHbLIX PacTBOPOB, codepxawux 2, 4, 6, 8, 10 MKr/n aHanMaupyemoro ane-
MEHTA; MMMNETKON NepeHOCAT COOTBETCTBEHHO 200, 400, 600, 800, 1 000 mkn ctaHgapTHoro pacteopa (5.11)
B MepHble konGbl BMECTUMOCTLIO 100 M, 406aBNAIOT TaKoe Xe KONMYECTBO KUCMOThI, KaK MpKU KOHCEpBaLum
npo6 BoAbl. PacTBopbl oxnaxaatoT (Npyu He0GX0AUMOCTH) U AOBOAAT A0 MeTkM BOAo (5.1).

KanubpoBo4Hble pacTBOpLI, CoAepKaLme MeHee 1 MI/N aHanM3upyemoro 3reMeHTa, UCMONb3YIOT He
bonee 1 Mec, a pacTBOpbI ¢ cogepxaHuem meHee 100 mkr/n — He 6onee 1 cyT.

5.14 XonocToi kanm6poBOYHbIN pacTBOp

[OTOBAT XONOCTOW KarMBpOBOYHbIA PaCTBOP TakKUM ke 00pa3oMm, kak U kanubpoBOYHbIE pacTBOPbI, HO
6e3 nobaBneHus cTaHAAPTHOrO pacTeopa.

5.15 MoaudukaTop U3 HATpaTa nannagua U Mariua

Pacteop Pd(NOs), (10 r/n) moxeT ObiTb NpuobpeTeH B rotoBom Buge. Pacteopsior 0,259 r Mg(NOs), -
-6H,0 B 100 mn Boawbl (5.1). MepemelumBaloOT pacTBOp HUTpaTa Nannaaus ¢ AByKpaTHbIM 06beEMOM pacTBo-
pa HuTpaTa marHua. 10 Mkn cmelwaHHoro pacrsopa coorsetcTByloT 15 mkn Pd u 10 mkn Mg(NOs),. Mpwuro-
TOBMEHHAA CMECh TaKke MOXeET ObiTb NpuobpeTeHa B rOTOBOM BUJIE.

CBeXxui pacTBOp rOTOBAT €XXEMECSUHO.

5.16 MoaudukaTop U3 HUTpaTa MarHua

Pacreopsiot 0,865 r Mg(NO3), - 6H,O B 100 mn Boabl (5.1). 10 Mkn pacTBopa COOTBETCTBYIOT 50 mkn
Mg(NOs)2:

5.17 Moaudukarop u3 gurngapodocdara aMMOHUsA

Pacrsopsotr 2,0 1 NHH,PO, B 100 mn Boabl (5.1). 10 Mkn pacrBopa cooTtBeTcTByloT 200 MKn
NH4H,PO,.

5.18 Moaudukarop us aurngpocdocchara aMMOHUA U HUTPATA MarHuA

Pacreopsiot 2,0 r NH;H.PO4 1 0,173 1 Mg(NO3), - 6H,O B 100 Mn Boabl (5.1). 10 Mkn pacTeopa CoOOT-
BeTcTByIOT 200 Mkn NH4H,PO4 1 10 mkn Mg(NOxs),.

5.19 HukeneBblit MoaudukaTop

Pacrsopstot 0,200 r HUKENeBOro nopoLuka B 1 Mn KOHUEHTPUPOBAHHOM a30THOW KUCNOThLI (5.2) U A0BO-
aar ao 100 mn Bogon (5.1). 10 mkn pacteopa cootBeTcTBYIOT 20 MKkn Ni. Pacteop Ni(NO3), Takke MoOxeT
ObITb NpUOGPETEH B TOTOBOM BUAE.

5.20 NpoayBoYHbINA U 3aWNTHBIN ra3, aproH (Ar) (= 99,99 %).

6 Annaparypa

Cregylowas npoueaypa coagep>XuT MUHUManbHble TpeboBaHUA, KOTOpble HE0DX0AUMO BbINOMHATL ANS
AOCTUXEHNA YUCTOThI CTEKNA U NNACTMAcChl, €CAIN UHOE HE YKa3aHo:

a) A0 UCNOSb30BaHUA BblaepXxuBaloT obopyaoBaHue B a30THON (5.4) unu consHou kucnote (5.8) He me-
Hee 1 cyT;
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b) npombiBatoT Bogon (5.1) He MeHee Tpex pas.

Lo norpyxeHusi 0bopyaoBaHusi B KUCINOTY CHUMAtOT T€ ero 4actu, KOTopble cAenaHbl M3 nonuamuga
(Hanpumep, BUHTBI U raiiku obopyaoBaHus 4ns otéopa npoo).

Heobxoanmble Mepbl NPeaoCTOPOXKHOCTU AOIMKHbI ObITb MPUHATHLI ANS UCKMIOYEHUA UCNONb30BaHUA
0IHOTO U TOro ke obopyaoBaHus Ans NPo6 ¢ BbICOKMMM KOHLEHTpauusmu 1 Npob, coaepalmx MUKPOKO-
NUYECTBA SNEMEHTOB.

6.1 EMKkocTM ANA Npo6 BOAbI, M3rOTOBMEHHLIE U3 NOMMMAPONUIIEHA, NONMATUNEHA UNKU PTOPUPOBAHHOTO
atuneHnponuneHa (FEP).

Matepuan GyTbINIOK U YKYNOPOUYHbIX CPEACTB AOMKEH ObiTh 6ECLBETHLIM U HE COAEpXKaTb aHanuaupye-
Mbl€ 3IEMEHTbI UMK B3aUMOAEWCTBOBATbL C HUMM.

Ons onpeneneHust ynbTpacneaoBbiX KONM4ecTs aneMeHToB (< 0,1 Mkr/n) HeobxoaAuMO CTpOro cobnio-
[aTb CNeayoLLyio Nnpoueaypy OYUCTKM:

a) NPOMbIBAOT HOBbIE BYTLINKW aLETOHOM, YTODbI yAanuTb BO3MOXHbIE >KMPOBble OCTaTku. [lonyckaeTtcs
MCMONb30BaHWE NOAXOAALLEro MOIOLLEro CpeacTBa;

b) npombiBaoT BOAoM (5.1);

C) BblAEPXXMBAIOT B CONsIHOM kucnote (5.7) B TedeHne 1 HeJ npu KOMHATHOW TemnepaTtype unu B Teve-
Hue 24 4 npu 45 °C - 50 °C;

d) npombiBatoT Bogoin (5.1);

€) BblAEPKMBAIOT B a30THON kucnote (5.3) B TeyeHne 1 Hea npu KOMHATHOW TemnepaTtype Unu B Tede-
Hue 24 4 npu 45 °C - 50 °C;

f) npombiBatoT BOAON (5.1) U NEPEHOCAT B «4UCTYIO NabopaTopuioy;

g) BblAEPKUBAKOT B a30THON kucnote (5.5) B TeueHne 1 Hed, 4ToObl NOArOTOBUTL OYTHINIKU K UCMOSb-
3yeMoun MaTpuue;

h) npombiBatoT BOAOM (5.1) HECKONBKO pas;

i) BbICYLUMBAIOT NOATOTOBNEHHBIM OYULLEHHBIM BO3ayXOM B 6okce (Mpu HEOOX0AUMOCTH);

j) XpaHAT ounLLEHHbIE GYTLINKKU B 3aKPbIThIX N1ACTUKOBLIX MELLKaX.

B cnyuae, ecnu HeT He06x0AMMOCTM B COBMIOAEHNM 3TAMNOB C) U €), HEOOXOAUMO YYECTb, YTO CONnAHaA
KMCNoTa NPeanovTUTENbHO UCMONb3YETCA AN NOMMITUIEHA U NONMNPONUNEHa, Toraa Kak a3oTHas Kucnora
ucnonb3yetca ana FEP u cTeknsiHHO nocyabl.

6.2 EMKoOCTU Ans NPo6 AOHHBIX OTSIOXKEHUM, COCTOSILUME U3 LUIMPOKOTOPIbIX KOHTENHEPOB U3 nnacT-
Macchl UnK CTekna.

Onsa O4UCTKM KOHTEHEpOB AOCTAaTOMHO UCMONbL30BAaTh MOIOLLME CPeACTBa C NOCNeayowWwen NPoOMbIBKON
Bogon (5.1).

6.3 dunbTpoBanbLHOe o60opyaoBaHUE, U3rOTOBMEHHOE M3 CTEKNAHHOMO MNW NNacTMaccoBoro marte-
puana 6e3 meTannMYeckux 4Yacrtem, OYMLLIEHHOTO B COOTBETCTBUU C NPOLIEAYPOMN, YKasaHHON B NepBOM ab-
3aue pasaena 6.

6.4 PunbTpLI, MeMOpaHHbie PUNLTPLI UMK KANUNNSAPHbIE MUNLTPLI C HOMUHANBLHLIM Pa3MepoM Nnop
0,4 1 0,45 MKM COOTBETCTBEHHO.

Matepuan He AOSKEeH BbIAENATbL UMW MOTMOLLATbL AHANU3UPYEMbIE dNEeMEHTbI. YUCTAT punbTpbl a3oT-
HOM kucnoton (5.5) n NpoMbIBaIOT HECKONbKO pa3 Boaow (5.1).

6.5 AraTtoBan CTynka Ans U3MenbyYeHUs JOHHbIX OTIIOXEHUIH B TOHKOU3MESNbYEHHbLIN NOPOLLIOK.

6.6 NMuneTkn sBmecTumocTbio oT 100 Ao 1 000 Mkn.

CMeHHbIE HAaKOHEYHMKU NUMETOK AOIMKHbI ObITb M3rOTOBMNEHBbI U3 MNACTMACCHl, NPEANOYTUTENBHO Bec-
LIBETHOW, HE coaepXKaLlei aHanM3npyeMble 3MeMEeHTbl U HE B3aUMOAENCTBYIOLLEN C HUMMU.

Heo6xoaumo y6eauTbCa B TOM, YTO CMEHHbIE HAKOHEYHUKU NUMNETOK He 3arpsasHAT npobbl. Henocpea-
CTBEHHO Nnepea UCNONb30BAHMEM CMEHHbIE HAKOHEYHUKM MUMNETOK NMPOMbLIBAIOT TEM PaCTBOPOM, KOTOPLINA
OyaeTt ucnonb3oBaH.

B 3aBMCUMOCTM OT YPOBHSA KOHLIEHTPALUKW, KOTOPbIW CrieAyeT OnpefenuTb, HOBbIE W NOBTOPHO UCMOSb-
3yemMble CMEHHblE€ HAKOHEYHUKM MUMNETOK OYMLLAIOT pa3baBneHHON KMCNOTON, HanpuMep a3oTHON KMCIOTON
(5.4), u npombiBatoT Bogon (5.1).

6.7 ATOMHO-aGCOPOLMOHHBLIN CneKTpomeTp, o6opyaoBaHHLIN rPadUTOBON NEYblo, CUCTEMON
KOppekuuu ¢hoHa U CneKTpanbHLIMKU TAaMMamu C MOMbIM KaToA40M.

Jonyckaetca ucnonb3oBaHme 6e33neKTpoAHbIX Pa3psAHbIX Namn.

Meub gomkHa GbiTb 060PYyAOBAHA CUCTEMOW BLITSKHOW BEHTUNAUMM AN YAaneHwsa BpeaHoro AbiMa u napa.

6.8 ABTOoA03aTOP, UCNONb3YEMbIM AN YNyYLIEeHNS TOYHOCTU ONpeaeneHus.

B 3aBUCMMOCTM OT YpOBHEWN KOHLEHTpaLMKU, KOTOpblE Cneayet onpeaenstb, COCyAbl asTojosaropa
JOMKHbI ObITb O4YMLLEHbI pa3baBneHHon kucnoTtoi. Mpu NOBTOPHOM UCMONbL30BaHWUM UX crnedyeT Bceraa
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cHayana npombiBaTb KMCNOTON, Hanpumep asoTHon (5.4), a 3aTem npoMbiBaTb Bogow (5.1). Ecnu asToaosa-
Top ByaeT ucnonb3oBaH AnA yNbTpacneAoBOro onpeaeneHus anemeHTos (< 0,1 Mkr/m), HE0OX0AMMO Npo-
BOAWTb AOMOJHUTENbHBINA 3Tan OYMCTKK, HANOMHASA COCYAbl aBTOA03aTOPA TAKOW e KUCMOTOW U C TaKOoW xe
KOHLUEHTpaumeli, kak npu KoHcepBauummu npob, KoTopble ByayT aHanMaupoBaHbl. HanonHeHHbIe KUCMOTON Co-
CyAbl aBTOA403aTOPa OCTABMSAIOT HE MEHEe YeM Ha 2 4. 3aTeM NpoMbIBAIOT HECKONLKO pa3s Boaon (5.1).

6.9 MpaduToBbIe TPYOKU C NUPONUTUYECKUM MOKPLITUEM C nnatdopmamu AnNs 3N1EMEHTOB BbICOKOM
UK cpeHen neTy4ecTu. SNEeMeHTbl HU3KOW NeTy4yecTu criegyeT aToMusmpoBaTh CO CTEHOK.

[na foCTMXXEHUA YAOBNETBOPUTENbHBIX pe3ynbTaToB HEOBX0AUMO COONAaTb PeKOMEHAALUMN U3roTo-
BUTENA B OTHOLLEHUW UCNONb30BAHUS rpadpUTOBbLIX TPYOOK.

7 Ot60p ¥ NoaroToBka Npobd

7.1 O160p Npo6

Ot6op npob pomkeH npoBoauTbCS B cooTBeTcTBUM € ISO 5667-1 — ISO 5667-6, ISO 5667-10,
ISO 5667-11 n ISO 5667-15.

O6opyaoBaHue ans ot6opa Npob BoAbl 4OMMKHO ObITb CKOHCTPYMPOBAHO TakuM 06pasom, 4tobel Npobbl
He conpukacanucb C 4acTsiMu, cAenaHHbIMU M3 meTanna. O6opyaoBaHue AOMKHO ObiTb M3rOTOBMNEHO U3
nnacTmaccsl, He BblAensaioLLel aHanM3mpyemMble srieMeHTbl B Npoby 1 gonyckatoLen ero o4ncTky B pasbas-
JIEHHON CONAHOW KUCIOoTE.

7.2 NogroTroBka Nnpo6 BoAbI

7.2.1 O6Gwume NonoxeHma

MoarotoBka u aHanu3 Npo6 ¢ 0COGEHHO HW3KOW KOHLIEHTpaLWei SreMeHToB cneayet npoBoAuTL B yC-
NOBUSIX «4MCTOI nabopartopuny. MoHATHE «4ncTas nabopatopus» npeaycmaTpusaeT nogady noarotoBreH-
HOro OYULLIEHHOTO BO3ayxa B nabopartopuio U 3awmTty npob OT 3arpasHeHui pasnMYHbIMU UCTOYHUKaMU. [lo-
nyCcKkaeTcs Ucnonb3oBaHue «BOKCOB» C MOArOTOBMEHHbIM OYMLLEHHBIM BO3AYXOM, NOAABAEMbIM NamuHap-
HbIM MOTOKOM, C CO3AaHMEM crnerka U3bbITOYHOrO AaBreHus.

MuKkpoKkonuuecTBa 3NeMEHTOB aHaNM3aupyloT B npobax BoAbl:

a) HeMNbTPOBAHHbIX, KOHCEPBUPOBAHHBLIX A00aBNEHWEM a30THOI KUCNOTLI. 10 NnpoBeAeHUa aHanusa
06pa3oBaBLUMECS YaCTULIbl AOIKHBI OCAXAATLCS;

b) unbTpOBaHHLIX (PACTBOPEHHbIX). PUNLTPYIOT NPoOy C NOMOLLBI0 MEMOPAHHOTO UK KaNUNMAPHOTO
duUNbLTpa U KOHCEPBUPYIOT unbTPaT A06aBNEHNEM a30THOW KUCNOTLI;

C) pasnoXeHHbIX B kucnote. Pasnaralor KOHCEpBUPOBAHHYIO Npoby asOTHOM KUCMOTOM MW LIapPCKON
BOAKOMN.

Jo npoBeseHUs aHanu3a KOHCEpPBUPOBaHHbIE NPOGbLI BOALI XpaHAT B npoxragHom mecte (1 °C = 5 °C)
B COOTBETCTBUM C ISO 5667-3.

7.2.2 dunbTpoBaHMe

dunbTpoBaHMe npob HeobGxoaAUMO B criydae onpeaeneHna pPacTBOPEHHbIX (POPM MUKPOINEMEHTOB.
dunbTpyloT Npoby cpa3y nocne orbopa npob u A0 koHCepBauun. He aonyckaetcs ucnonb3osaHne o6opy-
[OBaHUs, B KOTOPOM npoba MOXeT comnpukacaTbCa ¢ MeTannM4eckumm yactamu. Ans 1oro 4robbl yMeHb-
LWMTb PUCK 3arpsiBHEHMs], Nyylle NPoBOAUTL (PUNMbTPOBAHWE NOA [aBfIEHMEM, YeM (PpunbTpoBaHME noj Ba-
KYYMOM.

[OTOBAT HE MEeHee OA4HON XONOCToN Npobbl hunbTpoBaHueM (MU KOHcepBaumen) soabl (5.1) Takum xe
o6pa3om, Kak U aHanmampyemble nNpoobbl.

7.2.3 KoHcepBauun

KoncepBupytoT npobbl BoAbl B cOOTBETCTBUM C ISO 5667-3. [ina aoctmwxeHna sHaveHusa pH < 2 B npo-
6ax 006aBNAIOT KOHLIEHTPUMPOBAHHYIO a30THYIO kUcnoTy (5.2) us pacyeta 0,5 mn kucnotbl Ha 100 mMn nNpoBbbl.
Onsa koHcepBaumu Npob BoAbl C BbICOKO LLENOYHOCTLIO MOXET noTpeboBaTtkeca AoGasneHue GonbLIErO KO-
nn4ectBa Kucnotbl. B npoby aomkHO ObiTh 06aBNEeHO AOCTATOYHOE KONUYECTBO KMCAOTbI, YTOOLI NpeaoT-
BpaTUTbL NOTEPIO AaNeMEHTOB U3-3a nornowaomx addekros. Konuuecrso 4o6aBneHHON KUCNOTbI HE0BXO0-
AUMO 3apmKCUpoBaTb.

MpeanoyTuTensHO NPOBOAUTL KOHCEpBaLMIO NPo6bl BOAbI B «4UCTON nabopaTopumny, ytobbl n3bexarb
pucka 3arpsisHeHusi. X0nocTyio npoby KOHCEPBUPYIOT TaKUM e 06pa3oM, Kak U aHanu3upyemblie npobbl.
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7.2.4 PasnoxeHue npo6 Boabl

MeToabl pa3noxeHusi npod BoAbl LLAPCKOW BOAKOW U a30THOW KMCIOTOW ycTaHoBrEHbl B 1ISO 15587-1 n
ISO 15587-2. B cBA3K C TEM, YTO XNOpUAbl MOryT CO3faBaTb CEPbE3HbIE MELLaloLLMe BO3AEWCTBUA NPpU nUC-
nonb30BaHuM rpacMToBOM MeYvn, PEKOMEHAYETCA NPOBOAUTL Pas3noXxeHue npob BOAbI a30THOM KWUCMOTONA.
OpnHako Ans HEKOTOPbIX 3NeMEHTOB, HanpumMep Sb, a30THaa KUCNOTa He NOAXOAUT U CneayeT UCNONb30BAaTb
LLlapCKyIo BOAKY.

[OTOBAT HE MEHee OAHON XONOCTON Npobbl pasznoxeHuem Boabl (5.1) Takum >xe 00pa3oM, Kak aHanuau-
pyemeie npodbl.

o npoBeaeHus aHanu3a A0BOASAT Npobbl, NOABEPrHYTLIE PA3NOXEHUIO, 0 HEOOX0AUMOro 06bema BO-
aon (5.1).

7.3 MoaroroBka NpPo6 AOHHbLIX OTIIOXKEHUN

7.3.1 XpaHeHue npos AOHHbIX OTIIOXKEHUN

Mocne oT60pa Npobbl AOHHLIX OTNOXEHUA A0 MX NOAroTOBKM (CM. ISO 5667-15) XpaHAT B KOHTENHepax
(6.2) B 3aMOPOXXEHHOM COCTOSTHUM UNN B XONOAUIbHUKE.

Ecnu onpeaeneHune cneayeT NpoBOAMTL Ha Cyxoi Npobe, xkenaTenbHO BbICYLWUTL Npoby cybnuMauuen
unu npu 105 °C B TeuyeHue 24 4. MamenbyaioT BbICyLLEHHYIO Npoby B aratoBow ctynke (6.5), roMOreHusnpy-
t0T. Mpu HeoBxoanmocTu npoby NPoCemBaroT.

BbICYyLUEHHbIE JOHHbIE OTMOXEHWA TMIPOCKOMUYHBLI U NPW XpaHeHuu nornowaot snary. Mpobbl, BbICy-
LUEHHbIE cybnumaumeii, coaepkat HeGONbLUON NPOLEHT BOAbI. [0 NPOBEAEHNSA PA3NOXKEHUA M aHaANU3a He-
06X04MMO KOHTPONMPOBAaTL MACCOBYIO AOMI0 BOALI B BbICYLLEHHbIX Npobax.

7.3.2 PasnoxeHue npo6 OOHHbIX OTNIOXKEHUN
CM. npunoxeHue B.

8 Xnumunyeckan mogudcpukaums

Xumuyeckne moandukaTopbl UCNOMLIYIOT ANA YCTPAHEHUA CNEKTPanbHbIX U/ HECNEKTPANbHBLIX NOMEX
B NnpoGe (MaTpu4Hblie adhhekTbl).

CyLiecTBOBaHME HECNEKTPAsbHbIX MOMEX YCTAHABNUBAIOT udmepeHneM npobbl ¢ unu 6e3 gobaeneHus
aHanuM3upyemoro 3fIEMEHTa U CPaBHEHWEM U3BMEYEHUSA aHANM3MPYEMOro 3reMeHTa CO CTaHAapTOM Kanuo-
poBku. [Ana Toro 4ytoGbl y6eamTbes, 4TO MoauduKaumsa NPOUCXOAMT, NOBTOPAIOT TaKyIO e npoueaypy ¢ Ao-
H6aBneHnem BbIBPAHHOTO XUMUUECKoro Moaudukaropa.

Lienbto xuMn4eckoi MoandukaLmum ABnaeTcs JOCTUXKEHNE A0CTAaTOYHO BICOKOW TeMnepaTypbl NMpOnu-
3a, MO3BONAIOLWEN yaaneHne mMaccol COMyTCTBYIOLMX BewecTs A0 craguu artomusauuu. Codetanue Pd u
Mg(NOs), aBnseTca «yHuBepcanbHbIM» MOAUGUKATOPOM, KOTOPLIA WUCNONb3YeTCA ANns psaa 3rNeMeHTOB.
Couetanue Pd ¢ BoccTaHoBUTENEM, HANpUMep ackopOMHOBOW KMCINOTOM, MHOTAA UCMoNb3yeTcs BMecTo Pd/
Mg(NO3),. doHOBOE nornoweHue obbIMHO ObIBaeT BbICOKUM npu ucnonb3oBaHun Mg(NOs),. Takke ucnonb-
3ytotcsa apyrue moaudmkaTopbl. Hekotopble M3 Hux (Hanpumep, coeauHenust Ni) moryT BbiTb HeGnaronpu-
AITHBIMU, TAK KaK OHWU COAepXaT dMNEMEHTbI, KOTOPbIE 4acTO OOHAPY>XMBAIOTCA TEM e 060pyI0BaHUEM U MO-
ryT BbI3BaTb 3arpasHeHue neyun. B Tabnuue 2 ykazaHO HECKONbKO PEKOMEHAALMIN N0 XMMUYECKUM MoAanduU-
KaTopam Ansi 3aNeMeHToB, OnpeaensieMblX B COOTBETCTBMU C HACTOSILLMM CTaHAapTOM. [lonyckaeTca npumMe-
HEHue APYrmx XMMHU4eCckux MoamduKaTopoB B criyyae, €Cnmn npu ux NPUMEHeHUM Nony4yaTcsl JOCTOBEPHbIE
pe3ynbTarthl.

B cnyyae UCNONb30BaHUSA XMMUYECKUX MOANUDUKATOPOB UX A0OABASAIOT B aHanu3upyembie npobbl, Xo-
nocTble pacTBOpbI (PAaCTBOPbLI PEAKTUBOB), XONOCTbIe NPOObI, KANMOPOBOYHbLIE PACTBOPLI, XONOCThIE Kanuob-
pOBOYHbIE pacTBOPbLI. AN AOCTUXKEHMSI KONMYecTBa MOAUGMKATOPOB, yKazaHHOTO B Tabnuue 2, Heobxoau-
Mo pobasute 10 mkn pacteopa moaudumkaropa. PacTeop moaudukaTtopa npeanoyTuTensHo BBOAAT aBTo-
[03aTOPOM HENOCPEACTBEHHO B aTOMU3aTOP NOCe pasMeLleHusi B HEM Npoobl.

Tabnuua 2 — PekomeHayeMble XMMHUueckue MoancmkaTopbl

OnemeHTt Xumunyeckue moaudpukatopsl (5.15 —5.19) KonuuectBo, MKkr ®
Ag Pd + Mg(NOs), unu 15+ 10
NHsH,PO, 200
Al Pd + Mg(NOs), unu 15+ 10
Mg(NOs), 50
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OKoHuYaHue Tabnuubl 2

SOnemeHT Xumndeckme mogundurkatopsl (5.15 —5.19) KonuyecTtBo, MKr 3
As Pd + Mg(NO3), unu 15+10
Ni (B BUa€E HUTpaTa) 20
Cd Pd + Mg(NO3), unu 15+10
NH4H,PO, + Mg(NO3), 200 + 10
Co Mg(NO3), 50
Cr Mg(NO3), 50
Cu Pd + Mg(NOs3), 15+ 10
Fe Mg(NOs), 50
Mn Pd + Mg(NO3), unu 15+10
Mg(NO3), 50
Mo He TpebyeTtca moaudukatop -
Ni Mg(NO3), 50
Pb Pd + Mg(NO3), unu 15+10
NH4H,PO, + Mg(NOs), 200+ 10
Sb Pd + Mg(NO3), 15+10
Ni (B Buae HUTpara) 20
Se Pd + Mg(NOs), nnu 15+10
Ni (B Buae HuTpara) 20
Tl Pd + Mg(NO3), 15+ 10
\' He TpebyeTtca moandumkaTop -
Zn Pd + Mg(NO;), unu 15+10
Mg(NOs), 6

 YkasaHHbIe KONUYecTBa SBNAITCA PeKOMEH/aTeNbHLIMU. 3HaYNTENLHO Gonee HU3KME KONMYecTBa MOTYT NoTpe-
60oBaTLECS B HEKOTOPLIX aToMU3aTopax. CM. Takke pekoMeHAaLMN N3rotosuTeseit npubopa.

9 OnpeaeneHue

Mpumepbl nporpammMmupoBaHna rpaddMTOBON Nevn NpuBeAEeHbl B NPUNoXeHun C.

TemnepaTypHas nporpaMma o6bIYHO BKIOYAET 4 CTaAUM:

a) CyLuKa;

b) nuponus;

C) aTomMmu3auus;

d) ouncrka.

PekoMeHayeTcs nepBoHa4anbHO UCMNONbL30BATh TEMMEpPaTypbl U BPEMS, YKa3aHHble M3rOTOBUTENEM B
pykoBoAcCTBe No akcnnyarauum npubopa. MNoaady aproHa cnegyert npepbiBaTb Ha CTaguu aTomusauuu.

Bceraa ncnonb3yioT Koppekumio hoHa.

[onyckaeTcsa ucnonbL3oBaHWe ANWUH BOSIH C APYIMMM 3HAYEHUSIMU (NPU PasnNUYHON YyBCTBUTENbHOCTH),
Hanpumep AnA Pb MOXHO ucnonb3osaTb ANUHY BOMHbI 217,0 HM B TeX cny4asx, eCnu YyBCTBUTENbHOCTb
npubnuanTenpHo B ABa pasa 60nblue YyBCTBUTENLHOCTU NPU ANMHE BONHbLI 283,3 HM, HO NpPU 3TOM yBENU-
4UBAETCA PUCK NOABMEHUA NoMeX. B cnyyae BbICOKONW KOHLIEHTPALMK 3M1IEMEHTOB BO3MOXHO MCMONb30BaHNE
ANWHBI BOMNHbI ¢ 601ee HU3KON YyBCTBUTENBLHOCTLIO, Hanpumep: AnA Zn — 307,6 UM, Fe — 271,9 unn 305,9 Hwm.

Ana npoBeAeHns OLEHKU PEeKOMEHAYETCS MCMOJIb30BAHUE WHTETPUPOBAHHOIO CMNEKTPANbHOrO Mormno-
weHun (nnowaab nuka).

10 Kanu6poBka

10.1 CtaHgapTHbIN MeTOA KAaNMOpPOBKMK

Kanu6poBKy BbINOMHAIOT NPU MOMOLLUM XOFNOCTOro kanmbposoyHoro pacreopa (5.14) u 3 — 5 kanuGpo-
BOYHbIX pacTBopoB (5.13), COOTBETCTBYIOLLMX AMANA30HY KOHUEHTpauuu. Cneayet NoAYEpPKHYTb, YTO Nu-
HEWHOCTb KanUBpPOBOYHOM 3aBUCUMOCTM YaCTO OfpaHUYEHA.

KoppekTupyioT 3Ha4YeHus CnekTpanbHOW NOrnowaTenbHOn cnocoBHOCTM KanuGPOBOYHLIX PACTBOPOB
nocpeacTBOM BbIMUTAHMA 3HAYEHUS CNEKTPANbLHOW MOrNoLaTenbHONn CnOCOBHOCTU X0NOCTOro0 KanubpoBoy-
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HOro pactBopa. [/ NOCTPOEHUS KaJIMGPOBOYHO 3aBMCUMOCTU WM MoAcyeTa KannGpoBOYHON KpuBOW Uc-
NoMb3yT 3HAYEHUSI MOSYUYEHHbIX PEe3y/bTAaTOB U KOHUEHTpauuii aHanu3upyembiX 3/1€MEeHTOB B Kanu6po-
BOYHbIX pacTBopax.

10.2 MeTopf cTaHpapTHbIX 406aBOK

[nsa cHuxeHns adphpekTa HecnekTpanbHbIX MOMEX, eCiM He BGblna MCNoNb30BaHa Xxumumyeckas mMoandu-
Kauusi u He 6blM yCTpaHeHbl MaTpuyHble adPeKTbl, NMPUMEHAIDT MeToh CTaHAapTHbIX A06aBOK Mpu ycno-
BMM, YTO KanMbpoBOYHAs KpuBas SIBMASIETCHA JIMHEWHOW B MCNOMb3yeMOM fuanas3oHe chnekTpasibHOW Mnorno-
LaTenbHON cnocobHocTn. MeToA cTaH4apTHbIX 4O6ABOK Hesb3sl UCNOb30BaTh A4/ KOPPEeKuMn cnektTpasb-
HbIX MOMeX, Taknx kak Hecneuucuyeckoe poHOBOE MOrIOLLEHNE, U B CAyvYae, eCcim Mellatwuime BO3AencT-
BUA NpUBEAYT K UBMEHEHUIO CUrHaNa Ha 3HavyeHue KoagpduymeHTa 6onee Tpex.

MepeHOCAT oAnHaKoBble 06beMbl aHanM3npyemoii nNpobbl B Tpu cocyfa (Hanpumep, cocyfbl aBToA03a-
Topa). B ABa cocyfa [06aBNAT HEGONbLIOE KOMYECTBO CTaHA4apTHOro pacTsopa C TakMM pacyeToMm, 4YTOo-
Obl NOMIYUYNTb 3HAUYEHUS CMEKTPasibHOM MorsowaTesibHO cNnoco6HOCTM, KoTopblie Ha 100 % mn 200 % Bblwe,
4yeM 3HauyeHus, KoTopble 6bln Obl NOAyYeHbl OT UCXOAHONW NpPo6bl. Jlo6aBNAT OANHAKOBOE KO/MYECTBO BO-
abl (5.1) B TpeTuii cocya. TwaTenbHO nepemMelInBaldT pacTBOpPbl. VI3MepsiloT MHTErpupoBaHHOE CrnekTpasb-
HOe MorfoleHne Kaxaoro pactsopa v 3ateM CTpoAaT rpaduk fob6asBfeHHON KOHUeHTpauun no abcunucce un
MN3MEepPEeHHON cneKTpanbHOW NornowarenbHOn cnocobHOCTN MO OpAuHaTe, Kak nokasaHo Ha pucyHke 1. On-
penenslT KOHUEeHTpauuilo aHanu3Mpyemoro 3/ieMeHTa B XO/I0CTOM pacTBOpe peakTuBa WM B XO0CTOM
npobe Takum e obpasom. Ha pucyHke 1 KOHUeHTpauus aHanu3Mpyemoro 3fnemMeHTa B aHanusnpyemoi
npo6e cocTtaBnsieT 6,67 Mkr/n, B xonoctoi npo6e - 0,36 MKr/n.

X-po6aBneHue, MK/,

Y - WHTErpMpoBaHHOE CMEKTPasIbHOE MOT/IOLLEHME;
1- pacTBOp aHanM3vMpyemoi npobbl;

2 - pacTBOp aHaM3NpPyeMO Npobbl + 5 MKr/n;

3 - pacTBOp aHaNM3Npyemon npobbl + 10 MKr/m;

4 - xonoctas npoba;

5- xonoctasn npoba + 5 MKr/;

6 - xonoctasn npoba + 10 mkr/n

PucyHok 1 - Mpumep KaIMGPOBOUYHON 3aBUCMMOCTU CTAaHAAPTHOTO A06GaBeHUs

11 BbluncneHune

11.1 Pe3ynbTaTtbl ANnA BOAbl

CunTbIBalOT 3HAYEHUA KOHLUEHTpauuii aHanm3mpyembliXx 31€MeHTOB B aHanu3upyemoli npobe, B X0n0-
CTOM pacTBOpe peakTuBa W X0N0CTOW Npo6e ¢ KafM6pOBOYHOTO rpaduka WaM NoACYUTLIBAT UX U3 Kanub6-
POBOYHOW 3aBUCUMOCTU. KOPPEKTUPYIOT KOHLEHTPALUN aHaNU3UPyeMbIX 31IEMEHTOB B aHaNn3Mpyemoii npo-
6e BblUMTAHMEM KOHLEHTpauuii aHanM3npyembiX 3/IEMEHTOB B XO/I0CTOM pacTBope (pacTBope peakTMBOB)
1N XonocToli npobe.
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KoppeKkTupytoT B COOTBETCTBUM CO CTEMNEHbIO pasbasneHnsn (npum HeobXoanMOCTH).

3anucbiBaloT pe3ynbTaThl ANs BOAbI B MUKpOrpamMmax Ha nutp (Mkr/m). B cnyvae aHanuaupyembix npoo,
ANs1 KOTOPBIX HEMb3s NOMYYUTb Pa3NUYUMBbIA CUFHAS, Pe3ynbTaTbl PUKCUPYIOT B NPOTOKONE Kak MEeHbLuue,
YyeM npeaen YyBCTBUTENbHOCTH.

11.2 Pe3ynbTaTthbl ANA OOHHbIX OTIIOXKEHUNA

CumnTbIBAIOT KOHLIEHTPaLUM aHanM3upyeMbIX 9N1IEMEHTOB B aHanM3npyemMoii npobe un xonocron npobe u3
KannBpoBOYHOro rpachuka umnm NoACYMTLIBAIOT MX U3 KANMOPOBOYHON 3aBUCMMOCTU. KOPPEKTUPYIOT KOHLEH-
Tpauum aHanu3upyeMmblx 3N1IEMEHTOB B aHanu3npyemMoi npobe BelYMTaHNEM KOHLEHTPaUuK aHanu3npyemoro
3aNemMeHTa B X0N0CTOol npobe.

MoacunUTLIBAIOT CoOAEpPXKaHUE aHaNU3MPYEeMOro 3reMEeHTa B aHanM3npyembix Npodax W gm, MI/KT CyXoro
BELLECTBA, NPW ONpeaeneHnn Ha cyxoi npobe no dopmyne

Viigs
Ws.dm = Pdi [— M

s,dm igs My

UMK, eCNK onpeaeneHne OCyLLECTBSIOT Ha BNaxHOI npobe, no dhopmyne
Vai

gs

We dm = Paigs| ——28 %100, @
s Igs[rnws “Wam,ws

A€ pygs — KOHLEHTPALMS aHanM3MpyeMmoro SremMeHTa B pasfioxeHHoN npobe, 0TKOPPEKTUPOBAHHOM
XonocTto npo6oi, MKr/m;
Viigs  — 00bem, pasnoxeHHon npobbl nocne passeaeHust, M,
Mys — Macca cyxon npobbl, Mr;
Mys — Macca BMaXHoii npobbl, Mr;
Wamws — COAEPKAHNE CYXOro BeLecTBa BO BaxHon npote, %.

PesyanaTbl ansa AOOHHBbIX OTNOXEHUI 3anucbIBalOT B ApoTOKONEe B MUnnurpammax Ha Kunorpamm
(mr/kr). B cny4yae aHanuampyembix Npo6, ANA KOTOPbIX HEMb3A NOMYYUThL Pa3NUHMUMBINA CUrHanm, pesynbTaTbl
OUKCMPYIOT B NPOTOKONE KaK MeHbLUKe, YeM npeaen YyBCTBUTENbHOCTHU.

12 TOYHOCTb pe3ynbTaToB UCMNbITAHUN

MexnabopaTopHoe ucnbiTaHue, koTopoe 6bino nposeaeHo B 2002 rogy, COCTOANO M3 aHanu3a ABYX
o6pasLoB, npobel NPUPOAHON BOAbI, CTOYHON BOAbI, PA3NOXKEHHbIX JOHHBLIX OTNOXEHUN, TOMOT€HU3MPOBAH-
HOro CyXxOro 03epHOro OTMOXEHUS U UCKYCCTBEHHO CO31aHHOM NPOObI.

PesynbtaThl ansg Fe, Mn u Al He Gbinu npeacTaBneHbl B MPOTOKONE UCTLITAHUIA NPOD AOHHBLIX OTIOMKe-
HWI, Tak KaK YPOBHW UX KOHLEHTpaLumu Obinu ropas3ao BbilLe ONTUMAanbLHOro paboyero auanasoHa Metoaa u
o4veHb Mano nabopatopuii NpeACcTaBunu pe3ynbTaTtbl B MPOTOKONe.

Hu3skne koHueHTpaumm Fe B npo6ax cTouHON BOAbl, Sb B npo6ax CTOYHOWM BOAbI, JIOHHLIX OTIIOXKEHUA U
Tl B MCKYCCTBEHHO CO3aaHHON NPo6e Obinu obHapyXXeHbl MEHEE YeM B Tpex nabopaTtopusix, NOSTOMY MONHAA
cTaTUCTMYecKas OLeHKa HEBO3MOXKHA (CM. Tabnuuy 3).

13 MNMpoTokon ucnbiTaHusa

MpoTOKON MCMbITAHMA AOMKEH BKINIOYATb CNeAyoLLYy0 UHGOPMALIUIO:

a) 0bo3HaYeHne HacCTosLLEro CTaHAAPTA;

b) nHdpopmaymio, Heobxoaumyto Ana naeHTudukayum npoo.l;

C) WHcopmaumio 0 NOAroToBKe NPOGLI, HanpuMep, KOHCEPBUPOBAHHOI Ao06GaBneHWeM KUCHoTbl (He-
OUNLTPOBAHHON NPOOLI), PUNLTPOBAHHOW (PACTBOPEHHOM) UMW NOABEPTHYTON Pa3S0XKEHUIO KUCTOTOM;

d) konuyecTBo 406aBNEHHON KUCNOTLI ANS KOHCepBauum, ecnu 6onee 0,5 mn Ha 100 Mn Npooi;

€) uHdopmauuio 06 UCNoNb3yemMoM METOAE PA3NOXKEHUS;

f) peaynbTatbl aHanu3a npob BoAbl U AOHHBIX OTNOXEHUN;

g) aaTy ot6opa nNpob 1 NpoBeAEeHNA aHanu3a;

h) undpopmauuio o apyrux dakropax, KOToOpble MOTNN NOBMUATL HA Pe3ynbTaThl aHanu3a.

10
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Tabnuua 3 — Xapaktepuctuku appeKTUBHOCTU MeToAa, OCHOBaAHHOIO Ha MexxnabopaTopHOM cpaBHeHUn, MmapT 2002 r.

AHagﬂselsAF;):ﬁMbm MpoGa n o >|\(/I|A|(2F;;| Mi(r,/n MaBreyeHme ﬂOBTg{)/ﬁeo/l\:OCTb Bocnpogilalclgmmocm

SL 9 - 0,8 1,00 126 8,2 53,1

SH 9 - 7,2 8,13 113 3,6 229

FWL 5 1 - 0,774 - 8,2 56,9

Ag FWH 9 - - 5,92 - 5,0 33,0,
WWwW 7 1 - 343 - 8,8 32,0

Dig 9 - - 1,00 - 14,0 69,0

Sed 4 1 - 0,172 a - 6,5 271

SL 6 2 5 5,85 117 14,2 443

SH 10 2 45 38,6 86 2,4 16,4

Al FWL 11 - - 170 - 6,6 46,2
FWH 11 - - 193 - 5,4 440

WWwW 4 2 - 147 - 3,9 40,3

SL 17 2 9 9,00 100 2,8 14 1

SH 19 2 81 77,5 96 2,7 10,5

FWL 19 - - 8,74 - 7.4 25,2

As FWH 21 - - 68,6 - 3,6 17,8
WWwW 14 1 - 11,6 - 4.0 35,9

Dig 18 1 - 74,4 - 4.2 26,9

Sed 17 1 - 16,3 a - 3,8 26,2

SL 33 1 0,3 0,303 101 3,5 17,0

SH 34 2 2,7 2,81 104 1,9 10,7

FWL 31 2 - 0,572 - 2,9 14,9

Cd FWH 31 3 - 3,07 - 2.1 10,4
WWwW 27 2 - 1,00 - 3.1 275

Dig 29 2 - 48,7 - 2,2 14,8

Sed 27 3 - 9,53 a - 3,5 17,0

1102-98951 OSI 910



Mpoagonxexue Tabnuubl 3

AHaJ;Ef%m)e}fTMbm Mpo6a n o mi:;; Miﬁ/ﬂ MaBreyeHne HOBTgr\J/F’IEO/I\:OCTb Bocnpogif%gmmocm

SL 13 55 5,71 104 3,1 8,5

SH 12 2 495 50,6 102 1,0 7,9

FWL 13 - 4,23 — 9,0 14,8

Co FWH 13 1 — 40,5 — 2,6 10,6
WW 10 - 11,6 - 7,0 32,9

Dig 11 — 337 — 1,6 12,2

Sed 10 - 68,0 ? - 1,8 15,4

SL 21 3 1,9 1,91 101 7,5 12,4

SH 24 1 171 17,5 102 2,0 7,9

FWL 23 1 - 1,95 - 7,7 24,7

Cr FWH 23 2 — 14,0 — 2,0 7,3
WW 17 4 - 3,91 - 42 40,5

Dig 19 — 246 - 3,7 8,7

Sed 18 3 - 51,3 @ - 1,3 21,7

SL 18 1 2,5 2,60 104 8,1 13,2

SH 19 1 22,5 23,0 102 3,8 56

FWL 19 - 2,37 - 6,4 15,4

Cu FWH 20 1 — 29,8 — 2,3 7,2
WW 11 1 — 5,08 - 10,0 30,3

Dig 10 2 — 216 - 2,1 9,0

Sed 12 1 — 43,9 @ - 4,0 18,1

SL 5 1 3 4,43 148 9,0 33,0

Fe SH 7 — 27 27,0 100 3,4 13,8
FWL 7 - - 98,3 - 2,4 9,9

FWH 6 - - 116 - 1,6 11,2

SL 8 — 1,5 1,71 114 4.4 30,0

SH 10 - 13,5 14,5 108 2,0 15,3

Mn FWL 8 1 — 547 — 2,7 22,5
FWH 10 - — 17,7 - 3,2 14,6

WW 5 — — 100 - 4,3 13,8
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Mpoagonxexue Tabnuubl 3

AHanusmpyembli Xucrum, X, [MoBTOpsAEeMoOCTb BocnponssogumocTtb
eneMF;mT MpoGa n ° MKr/n MKr/n Vseneuerue CS/, % P CvV, "2
SL 6 - 4,5 5,69 126 46 23,8
SH 7 - 40,5 443 109 2,8 14,0
FWL 4 - - 5,76 - 11,5 13,7
Mo FWH 6 - — 29,4 - 3,9 12,7
WW 5 - - 10,8 - 56 60,2
Dig 6 - - 12,0 - 9,5 88,4
Sed 4 - - 2,847 - 26 73,7
SL 20 - 6 5,92 99 3,5 15,0
SH 20 - 54 53,6 99 2,0 8,8
FWL 17 1 - 3,11 - 11,7 24,0
Ni FWH 19 - — 33,2 - 2,5 9,1
WW 15 1 - 11,4 - 4.1 27,5
Dig 14 2 - 294 - 2,4 6,8
Sed 12 3 - 58,97 - 1,6 76
SL 30 2 5 5,07 101 3,1 12,8
SH 34 3 45 46,5 103 1,8 8,8
FWL 32 - 7,76 - 8,5 17,2
Pb FWH 33 1 — 68,2 - 2,8 15,0
WW 25 2 - 14,6 - 55 36,9
Dig 29 - 541 - 3.1 14,7
Sed 29 1 — 104 ? - 3,4 14,5
SL 5 8 7,39 92 3,3 17,9
Sb SH 7 72 66,9 93 3,4 13,8
FWL 5 - 578 - 4,9 21,2
FWH 7 — 52,7 - 3.1 6,6
SL 10 12 11,9 99 57 23,0
SH 11 108 109 101 3,7 21,9
FWL 10 1 — 10,2 — 5,9 13,4
Se FWH 11 — 85,2 - 2,9 20,8
WW 8 - 16,0 - 9,8 25,6
Dig 4 1 — 4,94 — 7,7 39,5
Sed 3 1 - 0,887 2 - 0,7 21,7

1102-98551 OSI 910
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OKoHYaHue Tabnuubi 3

AHagﬂselsAF;):ﬁMbm MpoGa n o >|\(/I|A|(2F;;| Mi(r,/n MaBreyeHme ﬂOBTg{)/ﬁeo/l\:OCTb Bocnpogilalclgmmocm

SH 5 - 36 37,0 103 6,6 19,9

I FWL 3 - 4,20 - 3,4 40,6
FWH 5 - 27,7 - 3,0 40,7

Sed 3 - 0,928 - 6,3 34,2

SL 5 15 151 101 1,2 15,9

SH 5 135 138 102 1,4 12,4

FWL 3 - - 12,3 - 8,4 111

\ FWH 5 - - 83,8 - 2,3 131
WWwW 3 - - 50,0 - 11 56,4

Dig 5 - - 330 - 1,6 17,3

Sed 4 - - 63,0 - 6,0 19,2

SL 5 1 0,5 0,579 116 10,8 47,6

SH 5 1 4.5 3,71 82 2.1 35,9

FWL 6 1 - 1,17 - 8,8 40,3

Zn FWH 7 - - 5,99 - 6,5 30,4
WWwW 4 - - 120 - 2,0 7,0

Dig 3 - - 1373 - 3,0 25,0

Sed 4 - — 2332 - 1,6 23,4

N — KONUYEeCTBO MPUHATHIX 3HA4YEHW;

0 — KONN4ecTBO BEIGPOCOB;

Xuerun — BEACTBUTENBHOE 3HAYEHNE (MO COrNacoBaHuio);

X — cpefHee 3HaueHue,

CV — koadhpuumeHT Bapuauum,

SL — UcKyccTBEHHO co3fjaHHas npoba ¢ HU3KOW KOHLeHTpaumeil;
SH — nckycctBeHHO cosfiaHHas npoba ¢ BLICOKOW KOHLEHTpaLMEN;
FWL — npupofiHas Bofja ¢ HU3KOW KOHLeHTpaLuei;

FWH — npupoaHas Boga ¢ BLICOKOW KOHLUEHTpaLUuen,

WW — cTouHas Boga, NoAgBeprHyTas pasnoXeHuo;

Dig — oHHOe oTnoxeHWe, nogBeprHyToe pasnoxeHuto HNOs;
Sed — npoba JOHHLIX OTIIOXEHWA, NOABEPrHYTas Pa3foXKeHUIO.

2 PesynbTaTel 4N cyxoi Npodbl [OHHBIX OTIOXEHWUA, MKI/T.

1102-98951 OSI1 910
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MpunoxeHue A
(cnpaBoyHoE)

MpurotoBrneHne 0CHOBHbIX CTaHAAPTHbLIX pacTBopoB, 1 000 mr/n

A.1 O6LimMe nonoxeHus

Hwuxeyka3aHHble npoueaypbl NPUroTOBNEHUST OCHOBHbIX CTAHAAPTHbLIX PACTBOPOB nNpueeaeHs! B [1], [2].

Bce conu gomkHbl ObITb BbICYLLEHbI B TedeHue 1 4 npu 105 °C, ecnu He yKasaHo UHOe.

KonuuyecrtBo MeTannoB u MeTanIMyeckux conemn, UCNonb3yemMblX Ansi NPUroTOBMEHUS OCHOBHbIX CTaH-
JapTHbIX pacTBOPOB, NpuBeAEHO B Tabnuue A.1.

Ta6nuua A.1 — KonuuecTBo MeTanmnoB U MeTannuyeckux conemn ans NPUroToBrieHU OCHOBHbIX CTaHOAPTHbLIX

pacTBopoB
SneMeHT XUMUHECKOE COeaUHeHIe dopmyna Konnyectso, r
(meTann)

Ag Metann Ag 1,000
Al MeTann Al 1,000
As TpUOKCUA MblLLbSAKA As,04 1,320
cd Metann ? cd 1,000
Co Metann ? Co 1,000
Cr Tpuokcuag xpoma CrOs 1,923
Cu Metann ® Cu 1,000
Fe MeTann Fe 1,000
Mn MeTann Mn 1,000
Mo Tpuokcua monubaeHa MoO; 1,500
Ni MeTann Ni 1,000
Pb HuTpat ceuHua Pb(NO3), 1,599
Sb MeTtannuyecknii NOPOLLOK Sb 1,000
Se Ouokena cenexa SeO, 1,405
TI Hutpar Tanusa TINO; 1,303
V Metann 2 V 1,000
Zn Metann ¥ Zn 1,000

3 OuunieHHbln kuenoTow (1: 9) HNOs.

b) OuunieHHblin kuenoTom (1: 1) HCL.

A.2 OcHoBHbIe cTaHAapTHbIE PacTBOPbI

A.2.1 OcHOBHOM cTaHOAapTHbINA pacTBOop Ag

PacTteopstot metann B 80 mn (1 : 1) HNO; npu HarpeBaHuu Ans ynyydlleHns pactsopeHnd. OxnaxaawTt
pPacTBOP U KONIMYECTBEHHO NEPEHOCAT B MEPHYIO KONOYy BMecTUmocTbio 1 000 mn. [loBoaaTt o6bem pacteopa
[0 MeTKM BOAOW. XpaHAT pacTBOP B SIHTAPHOW OyTbinke unu OyTbifKe, MOMHOCTLIO 3aBEPHYTOW B antoMu-
HMEBYIO hONbry, YTOObI 3aLUUTUTL OT CBETA.

A.2.2 OcHOBHOM cTaHOapTHbIN pacTeop Al

PacteopstoT metann B 4 mn (1 : 1) HCL n 1 mn koHueHTpupoBaHHon HNO; B meH3ypke. MeaneHHo Ha-
rpeBaloT MEH3YpPKYy AN ynyylleHWsi pacTBOpeHus. PacTBOp KONMMYECTBEHHO MEPEHOCST B MEPHYK Konody
BMecTuMocTbio 1 000 mn. JoGasnawT 10 mn (1 : 1) HCL n goBoaat o6bem pactsopa 40 METKM BOAOW.

A.2.3 OcHOBHbIE CTaHAAPTHLIE pacTBOpbl As u Mo

PacTtBopsioT xuMuyeckoe coeamHeHne metanna B 100 mn sBoabl U 10 mn koHueHTpupoBaHHON HNO;,
obs3aTenbHO HarpeBas AnsA ynydweHua pactBopeHusi. OCHOBHOWM CTAHAAPTHLIN pacTBOpP AS NOAKUCHSIIOT
20 Mn koHueHTpupoBaHHo HNO;. Oxna)agatoT pacTBOP M KONMYECTBEHHO NEPEHOCAT B MEPHYIO KONOyY BMe-
ctumocTbio 1 000 mn. JoBoasaT 06beM pacTBopa A0 METKW BOAOW.

15
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A.2.4 OcHoBHble pacTtBopbl Cd, Co, Cu, Mn,V nZn

Pacrteopstotr metann B 50 mn (1 : 1) HNO3, HarpeBas npyu He06X0a4MMOCTU HarpeeBaHmem Ans ynydLeHns
pacTBopeHus. OxnaxkaarT pacTBOP U KONMMYECTBEHHO MEPEHOCAT B MEPHYIO KOnBy BMecTumocTbio 1 000 mn.
HosoasT 06bem pacTsopa A0 METKU BOZOIA.

A.2.5 OCHOBHOW cTaHAApPTHLIN pacTeop Cr

Pactopsitot metann B 120 mn (1 : 5) HNO;. PacTBop KOnNM4YeCTBEHHO NEPEHOCAT B MEPHYIO KONOY BMe-
ctumocTbio 1 000 mn. JoBoagaT 06bemM pacTBopa A0 METKM BOAON.

A.2.6 OCHOBHOJ CTaHOApPTHbIA pacTBop Fe

Pacteopsitor metann B 100 mn (1 : 1) HCL npu HarpeBaHuu ans ynyylleHUs pactBopenus. OxnaxkaawoT
pacTBOpP U KONMYECTBEHHO NEPEHOCAT B MEPHYIO KONOY BMeCTMMOCTbio 1 000 Mn. [loBoasT o6bem pacteopa
[0 METKM BOAON.

A.2.7 OcHoBHOl cTaHaapTHbINA pacTeop Ni

PacTteopsioT metann B 20 mn ropayen KoHueHTpupoBaHHO HNO;. OxnaxgatoT pactBOp U KONMYECT-
BEHHO NEPEHOCAT B MEPHYI0 kondy BmecTumMocTbio 1 000 mn. JoBoasaTr o6bem pacTBopa A0 METKU BOJOIA.

A.2.8 OCHOBHOI CTaHAApPTHBIN pacTeop Pb

PacTBopsioT xumn4eckoe coeanHeHne B MUHUMAanbHOM konuyecrse (1 : 1) HNO;. OoGaensior 20 mn
(1 : 1) HNOs. PacTBOp KONUYECTBEHHO NEPEHOCAT B MEPHYIO kKONOy BMecTuMocThi0 1 000 mn. JoBoasaT o6beM
pacTteopa A0 METKM BOAOMN.

A.2.9 OCHOBHOJ CTaHOAPTHLINA pacTeop Sh

PacreopsiioT meTannuyeckuit nopowwok B 20 mn (1 : 1) HNO3; u 10 Mn koHueHTpupoBaHHou HCL. Oo-
6asnsoT 100 mn Boabl M 1,50 © BUHHONM KMCHOTLI. Cnerka HarpeBatoT pacTBOP ANst AOCTMXKEHUA NOMHOTO
pacTBopeHus. OxnaxxaalT pacTBOP U KONMYECTBEHHO MEPEHOCAT B MEPHYIO konby BMecTumocTbio 1 000 mn.
Hosogst o6bem pacTBopa 40 METKU BOLOM.

A.2.10 OcHOBHOMI CTaHAAPTHbLINW pacTBop Se

PactBopsioT xumnyeckoe coeguHeHne B 200 Mn Boabl. PacTBOp KONMYECTBEHHO NEPEHOCAT B MEPHYIO
konby emectumMoctbio 1 000 mn. JoBoasT 06bem pacTBopa A0 METKU BOAON.

A.2.11 OcHOBHOI cTaHAAPTHbINA pacTBop TI

PacteopstoT metann B Boge. fo6asnsaiot 10 mn koHUueHTpupoBaHHON HNO;. PacTBop KONMYeCTBEHHO
NepeHOoCHAT B MEPHYIO Kondy BMecTMMOCTbI0 1 000 mn. [loBogsaT o6bem pacTBopa A0 METKU BOAOM.

OCHOBHbIe pacTBOPbLI CEAYET rOTOBUTb U XPaHUTb 0TAeNbHO. OCHOBHbIE PacTBOPLI XPaHAT OKONO oA-
HOro roga.
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MpunoxeHue B
(oBsizarensHoe)

PasnoxeHne npo6 AOHHbLIX OTNOXEHUN

B.1 Peaktusbl

B.1.1 Bopa, copt 1, cootBeTcTBytowasn Tpebosanusam ISO 3696:1987 (nposoaumocts < 0,01 MCm/M)
U BbILLE.

KayecTBO BOAbLI MPOBEPSAIOT A0 UCMNOMb30BaHUSA.

B.1.2 A3oTHas KMcnoTa, koHUueHTpupoBaHHas, ¢ (HNOs) = 14,4 monb/n, p =~ 1,4 kr/n (65 %).

Ecnn KoHUEHTpMpOBaHHas a30THasA KUCNOTa COAEPXMT 3HAYMTENbHOE KOMUYECTBO aHanu3upyemblx
3MEeMEHTOB, €e OYMLLAIT AucTunnauuer npu cnabom kuneHuu B KBapLEBOW annapartype. Ouctunnsuyuio
cneayeT NPoBOAUTL B BbITSXHOM LUKady.

B.1.3 AsoTHas kucnota, ¢ (HNO3) ~ 7 monb/n.

OpAHy YacTb KOHLEHTPUMPOBAHHOW a30THOM kncnoTel (B.1.2) go6aenaioT k 04HON YacTu Boabl (B.1.1) npu
nepemMeLunBaHuny.

B.1.4 ConsiHasi KUCNoTa, KOHUEeHTpUpoBaHHas, ¢ (HCI) = 12,1 monb/n, p ~ 1,19 kr/n (37 %).

Ecnu KOHUEHTpMpOBAHHAA CONSHAs KUCNOTa COAEPXMT 3HAYUTENIbHOE KOMUYECTBO aHanm3aupyembiX
3MEeMEHTOB, €€ OYMLLAIT AWCTUNNAUMEN B KBAapLEBOW annapartype npu cnabom kunenuu. Ouctunnayuio
cneayet NpoBOAUTL B BbITSXKHOM LUKady.

B.1.5 ConsiHas kucnota, ¢ (HCI) ~ 6 monb/n.

OpAHy YacTb KOHLEHTPUPOBAHHOW CONSIHOM KucnoTol (B.1.4) 4o6aBnsaoT k 0gHOW YacTu BoAbl (B.1.1) npu
nepeMeLunBaHuu.

B.2 O6opyaoBaHue

B.2.1 Cocyabl ona pasnoxeHus, 6ecueTHbie ByTbINKK, N3rOTOBMEHHbIE M3 DOPOCUNMKATHOrO CTekna
UK CTEKNA He XyALUEro KayecTsa, C KpbillkaMmu ¢ pe3bbon, BMECTUMOCTbIO NpubnuautenbHo 100 mn.

ByTbInku 1 KpbiLWKK € pe3bb0oi AOMKHbI BbiaepxuBaTh agaBneHue 200 kMa (120 °C).

B.2.2 ABToknaB, cnocobHbIn pabotatk npu gasneHun 200 klMa (120 °C).

B.3 PasnoxeHue

B.3.1 O6wume nonoxeHuns

BsselumBaiot 06pasLpl BNAXHbLIX UMW BbICYLUEHHbIX AOHHbLIX OTNOXeHUN. [10DaBNsIoT a3oTHYI0 KUCNOTY
WU CMECb COJIAHON U a30THOM KMCNOT (Lapckas BOAKA) U pasnaraiot npobbl B 3aKpbITbIX COCYAAX Noj AaB-
nexnuem (npu 120 °C). OnpegeneHne OCyLeCTBNSAIOT HA XuUaKon dase.

B cBA3Kn ¢ TeM, 4TO XNOPUALI MOTYT CO3AaBaTh CEPbE3HbIE MELLAIOLLME BO3AEHCTBUS NPU UCMONb30Ba-
HUM rpachmMTOBOM NeYn, peKOMEeHAYeTCA NPOBOAUTL Pa3noXeHue Npob BoAbl a30THOMN KUCNOTOW. OAHAakKo Ans
HEKOTOPbIX 3NemMeHToB, Hanpumep Sb, azoTHas kMcnoTa He NOAXOAWUT U crieAyeT UCNOMNb30BaTh LIApPCKylo
BOAKY.

B.3.2 Pa3znoxeHue a30THOW KUCIIOTOM

B cocya ansa pasnoxeHus (B.2.1) nepeHOCAT TOYHO B3BELLEHHOE KONMYECTBO Npobbl, 0KONO 1 r cyxoro
BELLECTBA UNW 3KBUBANEHTHOE KONUYECTBO BNaxkHOW Npobbl. [lo6aBnsaior 20 mn a3oTHOM kucnotbl (B.1.3).
MNOTHO 3aKpbiBalOT COCya ANA pasnoxeHust u Harpesatot npu 120 °C (200 klMa) B TeueHune 1 4, cobniogas
MHCTPYKUUWU M3roToBUTENA aBToknaea. o ucreueHun BpeMeHu oxXnaxaaloT cocy 0 KOMHATHOW TeMnepa-
Typbl. CHUMAIOT KPbILWKY COCyAa U yaansioT rasbl BbITSKHLIM KONMAakoMm. PacTBOp KONMMYECTBEHHO NepeHo-
CAT B MepHylo konby BmectumocTbio 100 mn. JoBoasat o6beMm pactBopa Ao MeTku Bogoi (B.1.1). Mocne
0CaXAEHUA HEepPaCTBOPEHHbIX BELECTB NPOBOAAT ONpeAEneHne dNEeMEHTOB Hag0CaA0uHOM xuakocTu. Mpu
Heob6Xx0AMMOCTH pacTBOP HUNLTPYIOT UK LIEHTPUDYITUPYIOT.

HonyckaeTtca nposegeHue pasnoXxeHusi B MUKPOBOMHOBOM MEYU B 3aKPbITLIX COCyAax NoA AABMEHUEM
npyu yCnoBun, YTo 3afjlaHHOE BPEMS Pa3NOXEHUS U AABNEHUE NPUBOAAT K OAVWHAKOBbLIM C MONYYEHHbIMU B
BbILLEONUCAHHOM MeToAe pesynbTaTam.

FoTOBAT HE MeHee OAHON XONOCTOW NPOoObI pasnoXeHWeM BOAblI TAKUM e 06pa3oM, kak u ans aHanu-
3upyembix npob.
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B.3.3 PasnoxeHue Lapckol BOOKOM

B cocya ana pasnoxexus (B.2.1) nepeHoCcAT TOYHO B3BELLUEHHOE KOMNWMYeCTBO Npobbl, OKONO 1 I Cyxoro
BELLEeCTBA UNU 3KBMBANEHTHOE KOMUYECTBO BNAXHOW NpoObl. [lo6aBnAaT 15 mn conaHon kucnoTel (B.1.5),
3arem gobasnaloT 5 Mn a3oTHoW kmucnoThl (B.1.3). [alot npobe oTCTOATLCSA, NOKAa HE NpPeKkpaTUTCA BUAUMAsA
peakuus. MnoTHO 3aKPLIBAKOT COCYA ANA Pa3sNOXeHWs u HarpesaioT npu 120 °C (200 kMa) B Teuenue 1 v,
cobniogasn HCTPYKUMKN M3roTOBUTENS aBTOKNaea. Mo UCTeYeHUM BPEMEHM OXIAXEAIOT COcya A0 KOMHATHOM
TemnepaTtypbl. CHUMAIOT KPbILLKY COCyAa M yAAnsioT rasbl BbITSHKHbIM KONNakoM. PacTBop KonMyecTBEHHO
NepeHoCAT B MEPHYI0 Konby BmecTumocTbio 100 mn. [loBoaat o6beM pactBopa A0 MeTku Bogon (B.1.1).
Mocne ocaxaeHns HepacTBOPEHHbLIX BELUECTB NPOBOAAT ONpeAeneHne 3NIeMEHTOB Ha Ha0Ca04HO Xua-
kocTu. Mpu HeoBGXxoAUMOCTM PacTBOP PUNBLTPYIOT UMK LIEHTPUDYIMPYIOT.

[llonyckaeTtca nposeAeHUe pasnoXeHUsi B MUKPOBOSIHOBOM NEYM B 3aKPLIThIX COCYyAAX NOA AaBNEeHUEM
npu yCNoBUKW, YTO 3alaHHOE BPEMA Pa3NOXKEeHUS U AaBNeHUe NPUMBOAAT K OAMHAKOBbLIM C NOSTyYEHHbIMU B
BbILLEONUCAHHOM METoAe pe3ynbTaTam.

[OTOBAT HE MeHee OAHON XONocToN NPOoGbl pa3noXXeHMeM BOAbI TAKUM ke 00pa3oMm, Kak U AN aHanu-
3upyembix npob.
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C.1 O6wme nonoxeHus

MpunoxeHune C
(cnpaBouHoE)

MpumepbI HacTpPoek NnapameTpos npuéopa

Cpeau npuBopoB pasnnyHbIX U3rOTOBUTENEN, @ TaKKE MEXIY CTapbiMU W HOBbIMU MOZENAMU MOTYT ObITh 3HAUUTENbHLIE pas3nuuns. PekomeHayeT-
Csl NepBOHAYanbHO UCMOIb30BATL TEMMNEPATYPY, NPEATIOKEHHYIO N3TOTOBUTENEM.

Ta6nuua C.1 — HacTpoWKM MHCTPYMEHTaNbHbIX NapameTpoB

LLnpuHa wenu,

TemnepaTypa nuponusa, °C

TemnepaTypa aTommsauuu, °C

OnemMeHT [nunHa BOMHbI, HM
HM 6e3 mogudukaTopa € MoguuKaTopom 3 6e3 mogudukaTopa € MoguuKkaTopom 3

Ag 3281 0,7 650 1 000/650 1600 2 200/2 200
Al 309,3 0,7 1400 1 700/1 700 2 500 2 350/2 400
As 193,7 0,7 300 1 400/1 300 1900 2 200/2 500
Cd 228,8 0,7 300 900/900 1250 1 100/1 800
Co 240,7 0,2 1100 1400 2 200 2 400
Cr 357,9 0,7 1 050 1 650 2 300 2600
Cu 3247 0,7 1100 1100 2 300 2600
Fe 248,3 0,2 1 000 1400 1 900 2400
Mn 279,5 0,2 1100 1 400/1 400 2100 2 300/2 200
Mo 313,3 0,7 1 800 - 2700 -

Ni 232,0 0,2 1100 1400 2 400 2400
Pb 283,3 0,7 600 1 200/600 1500 2 000/1 900
Sb 217,6 0,7 900 1 200/1 100 1900 1 900/2 400
Se 196,0 2,0 200 1 000/900 2100 2 100/2 000
TI 276,8 0,7 600 1000 1 350 1650

V 3184 0,7 1400 - 2650 -

Zn 213,9 0,7 600 1 000/600 1300 2 000

2 AJ'IbTepHaTI/IBHbIe 3Ha4veHuAa TeMnepatyp npeactaBlneHbl 4NA cnydvaeB, Korga peKoMeHAYHTCA ABa allbTePHaTUBHbBIX XUMUYECKUX MO,D,VIC*JI/IKaTOpa.
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