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FOCT EN 14888-2013

Mpeaucnosue

Lienu, oCHOBHbIE NPUHUMNLI U NOPSA0K NPOBEAEHUsA paboT N0 MEeXrocyaapcTBEHHOW CTaHaapTu3aumMu
ycraHoBneHnbl TOCT 1.0-92 «MexrocyaapcTeeHHaa cuctema craHgaptusaumu. OCHOBHbIE MONOXEHUSI» U
FOCT 1.2-2009 «MexrocyaapcTtBeHHass cucrema crangaptudauuu. CraHaapTbl MEXrocyaapCTBEHHbIE,
npasuna M pekoMEeHAAUMM MO0 MEXrocyaapCTBEHHOM cranaaptu3auuu. Mpaeuna pa3paboTku, NpUHATUS,
npuMeHeHusi, 0OHOBNEHUS N OTMEHbI»

CBepeHuna o cTaHpapTe

1 NOArOTOBNEH deaeparnbHLIM roCyapCTBEHHBIM YHUTAPHbLIM NpeanpuaTuem «Bcepoccuiickuit
Hay4HO-UCCneaoBaTeNbCKUIA LIEHTP CTaHAapTusauum, uidopmaumm u ceptudukaumm Cbipbs, MaTepuaros u
BewectB» (PryYN «BHULICMB») Ha oCHOBE COOCTBEHHOIO AyTEHTUYHOrO NepeBoJa HA PYCCKUI A3bIK
CTaHAapTa, YKa3aHHOro B NMyHkTe 4

2 BHECEH MexarocyaapCTBEHHbIM TEXHUYECKUM KOMUTETOM MO ctaHaaptusaumm MTK 527 «Xumus»
3 NPUHAT MexrocyaapCTBEHHbIM COBETOM NO CTaHAApPTU3aUMK, METPONOrMM U cepTudukauum
(npotokon Ne 61-IN ot 05 HOsAGPA 2013 1.)

3a npuHsATME nporonocoBanu:

KpaTkoe
amocem e | o SRR | Compaueos amiencea e iauouanoro opraka
no MK (MCO 3166) 004-97
ApMeHuna AM MuHakoHoMukKn Pecnybnvku ApMeHus
Benapyce BY [occraHgapt Pecnybnuku BEenapych
Kuprusus KG KblprelactaHgapT
MongoBa MD MongoBa-CtangapT
Poccus RU Poccrangapt
TagxukuctaH TJ TagXukcTaHgapT
YabekucraH uz Y3acTaHaapT
YKpauHa UA MWH3IKOHOMPa3BUTNA YKpauHbl

4 Hacroswun craHaapT WAEHTUMYEH €eBPOMECKOMY pernoHansHoMy craHaapty EN 14888:2005
Fertilizers and liming materials — Determination of cadmium content (YaoGpeHuss u u3BeCTKOBblE
martepuanbl. OnpeaeneHue coaepXaHus kagmus).

EBponeiickuii ctaHgapt paspaboTaH EBponeickum koMuTeTom no craHgaptusauum CEN/TC 260
«YnobpeHns n n3BECTKOBbIE MaTepuanbiy.

MepeBog ¢ aHrnNUIACKOro sAisbika (en).

OduumaneHble  9K3EMNIAPLI  €BPONENCKOTO PEeruoHanbHONO CTaHAapTa, Ha OCHOBE  KOTOPOro
NOArOTOBIIEH HACTOSALLMIA MEXrOCYAapCTBEHHbIN CTaHAApPT, U eBPONENCKUX PErMOHanbHLIX CTAaHAAPTOB, Ha
KOTOpbIe AaHbl CCbINKK, UMEINTCA B deaepansHOM UHDOPMALMOHHOM (hOHAE TEXHUYECKUX PErfamMeHTOB U
CTaHaapTos.

CeefeHNss O COOTBETCTBUM  MEXTOCYAapCTBEHHbIX CTAHA4APTOB  CCbINIOYHbIM  €BPONENCKUM
pervoHaneHbIM CTaHAapTam NpuBeAeHbl B JONONMHUTENLHOM Npunoxenuu O.A.

CrteneHb COOTBETCTBUA — uaeHTudHas (IDT)

5 MNpukasom denepanbHOro areHTCTBa Mo TEXHUYECKOMY pPerynupoBaHuio U METPOSIOrMK OT 22 HoABpSA
2013 r. Ne 1828-cTt mexrocyaapcreseHHbii ctangapt FTOCT EN 14888—2013 BBeaeH B Aelicteue B
KayecTee HauMOHanNbLHOro cranaapra Poccuiickon ®eaepauum ¢ 1 auBapsa 2015 .

6 BBEJJEH BINEPBbIE
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UHpopmauus 06 usMeHeHull K HacmosweMy cmaHOlapmy nybnukyemcs 6 exXe200HOM
UHGQOPpMaUUOHHOM yKa3zamerne «HauyuoHanbHblie cmaHdapmbi», a MeKcm U3MeHeHuUl U rpasoK 8
eXeMeCsIYHOM  UHQPOPpMayUOHHOM yKadamene «HauuoHanbHbie cmaHOapmbi». B crnyyae nepecmompa
(3ameHbl) wiu omMeHbl Hacmosuweeso cmaH0apma coomeemcmsyiuiee ysedomiieHue 6ydem
onybnuKkogaHo 8 EXEeMECSYHOM  UHGOPMAaUUOHHOM  ykazamene «HayuoHanbHble  cmaHO0apmaiy.
Coomeemcmsyouias UHgopmayus, yeedOMIEeHUS U MeKecmbl pasMmewaromecs 6 UHDOPMayUOHHOU
cucmeme obuje2o onb308aHuss — Ha UHopmayuoHHoMm calime @edepanbHo20 aeeHmemea 10
MEeXHUYECKOMY peaynuposaHuto U Memponoauu 8 cemu VIHmepHem.

© CTaHgapTuHdgopm, 2014

B Poccuiickoit defepayum HacTOAWMIA cTaHZapT He MOXET ObiTb MOMHOCTHIO UMM YacTUYHO BOCTMPOU3BELEH,
TUPaXMpPOBaH W pacnpocTpaHeH B KadecTBe oduumansHoro usgavus 6ea paspellenus defepanbHOro areHTcTBa no
TEXHUYECKOMY PEryIMpoBaHWio U MeTPONorum
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BBepneHue

MnameHHaa aTtoMHo-aGcopbumoHHasa cnekTpomeTpust (nnameHHas AAS) M ONTUKO-SMUCCUOHHAas
CNEKTPOMETPUA C UHAYKTUBHO cBA3aHHOM nnasmon (ICP-OES) asnaTca meTogamu, HaweaLwnumMm LWnpokoe
NpUMEHEHUe Npu onpeaeneHun kagmua. B Hacrosawem ctaHgaprte onucaHel oba 3aTu metoga (MeTog A u
meToa B cooTBeTCTBEHHO). MHOrMe onepawuum u peareHTbl OAUHAKOBbI AN 060UX METOA0B.
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M EXT FOGCY.AAPGCTIBETUHHUBbB # CTAHAODAPT

YOOBPEHUA U U3BECTKOBbBIE MATEPUAIDI
OnpegeneHue cogepxaHua KaaMua

Fertilizers and liming materials. Determination of cadmium content

Dara BBeaeHusa — 2015-01-01

1 O6nactb NnpUMeHeHunsA

Hacroawmin crangapTt ycTaHaBnuBaeT [Ba METoAa ONPEAENeHUs COAEePXaHUA KaaMus B TBEPAbIX

MUHepanbHbIX yA00peHusx u coctaTtax ropHbIX MOPOA MOCME ero U3BMNEYEHUs a30THOW KUCNOTON.
CraHaapT NPUMEHNUM MNPK ONPEAENEHNN COAEPXAHNA KaaMUA B KONMYecTBax Gonee Yem 1 Mr/kr.
CraHaapT He pacnpoCTPaHAETCH HA OPraHNYECKME M OPraHOMUHEpPanbHbIe YA0OpeHus.

2 HopmaTuBHbIE CCbIKU

Ona npumeHeHUs HACTOALLEro craHaapta HeobxoAuMbl Criefylowme CCbINOYHbIE AOKYMEHTbI. [OnA
[AaTUPOBAHHBIX CCbINIOK NPUMEHSIIOT TONMbKO YKa3aHHOE U3[1aHME CCbINTIOYHOMO AO0KYMEHTA.

EN 1482:1996 Sampling of solid fertilizers and liming materials (Ot6op npo6 Teepabix yaobpenuii n
N3BECTKOBbIX MaTepuanos) "

EN I1SO 3696:1995 Water for analytical laboratory use — Specification and test methods (ISO
3696:1987) [Boga ans nabopaTtopHOro aHanusa. TexHuyeckue TpeboBaHua u metoabl ucnoiraHnin (MCO
3696:1987)]

MpumMmedyaHue— [p1M NONb30BAaHUN HACTOAWMM CTaHAAPTOM Lenecoobpa3Ho NpoBepUTH AelcTBUE
CCBINMOYHbBIX CTaHAapTOB B MHOPMaLMOHHOA cucTeMe obLiero nonb3oBaHua — Ha oduLuansHoM caitte GefepanbHoro
areHTCTBa Mo TEXHUYECKOMY PEryrMpoBaHuio U METPONOrMU B ceTU MHTEPHET UK MO eXEerofHOMY UHOpMaLMOHHOMY
ykasaTento «HauuoHasnbHble cTaHaapThl», KOTOpLIA onyGrnukoBaH Mo COCTOAHUIO Ha 1 sHBapsl Tekyllero roga, W no
BbIMyCKaM E€XEMECAYHOT0 MHGOPMaLMOHHOrO yKasaTens «HaluuoHanbHbIA CTaHAapThi» 3a Tekywmid rog. Ecnu
CCBINOYHbIN CTaHAApT 3aMEHeH (M3MEHEH), TO NPU NOMb30BaHWK HACTOALLMM CTaHAAPTOM CrefyeT PyKOBOACTBOBATLCA
3aMEeHSALNM (M3MeHEHHbIM) cTaHfapToM. ECNU CChINOYHLIA cTaHgapT OTMeHeH 6e3 3aMeHbl, TO MOJIOKEHWe, B
KOTOPOM [laHa CChifika Ha Hero, MPUMEHSIIOT B YaCTy, He 3aTparuBaroLieit aTy CChimKy.

3 TepMuHBbI U onpeaeneHusa

B HacToAwem cTaHaapTe NpUMEHEHbI Creaylowmne TEPMUHbI C COOTBETCTBYIOLLIMMU ONpeaeneHUAMU:

3.1 npepen o6HapyxeHua (limit of detection): HaumeHbLLEE N3MEPSEMOE KONUYECTBO, NPU KOTOPOM
BO3MOXHO CyAUTb O MpPUCYTCTBUM OMPEAEensAeMoro BewecTsa C MNPUeMnIeMon CTaTUCTUYECKON
AOCTOBEPHOCTbIO.

MpumedaHue —lpegen obHapyKeHNA YUCIEHHO paBeH yTPOEHHOMY CTaHAapTHOMY OTKIOHEHWIO CpefHero
3Ha4YeHuA rnpu XornocTom onpegenenuu (n > 10, rge n — YNCNo N3MepeHunin).

3.2 npepen onpepeneHua (limit of quantification): HaumeHbLlee konu4ecTBO oOnpenensemMoro
BELLECTBA, KOTOPOE MOXET ObITb M3MEPEHO C NMPUEMIIEMON CTAaTUCTUYECKON JJOCTOBEPHOCTLIO.

MpumeyvaHune -— EcnM TOMHOCTb UM MNPELM3UMOHHOCTL OMNpefderneHns OfMHaKoBbl Ha BCeM npeaene
KOHLeHTpauuii B6nusn npegena obHapyxeHUs, TO Mpeaen onpefeneHns YACNEHHO paBeH yBenuuyeHHoMy B 10 pas
CTaHfapTHOMY OTKITOHEHMIO CPefHEro 3HaYEeHNUSA MPU XONoCTbIX onpeaeneHunsx (n > 10, rae n — YACno UaMepeHuit).

M3pnaHue oduumanbHoe

D neitcreyior EN 1482-1:2007 Fertilizers and liming materials — Sampling and sample preparation —
Part 1. Sampling (Ya06peHus n nsgectkoBble matepuanbl. OTéop npob u nogrotoeka npob. Yacte 1. OT6op
npo6) n EN 1482-2:2007 Fertilizers and liming materials — Sampling and sample preparation — Part 2.
Sample preparation (YaobpeHus u ussectkoBble marepuansl. OT6op npod u noarotoska npob. Yactb 2.
Moarotoska npoob).
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4 CywHoOCTb MeTOAa

Kagmuini akcTparMpyloT M3 ygoOpeHuii BbienaymBaHMeM as3oTHOM KUCMOTOW. Ero KoHUeHTpauuio
U3MEpPSIIOT MamMeHHoW aToMHO-abcopOLmMoHHON cnekTpomeTpuen (nnamenHas AAS) (metoad A) unu OnNTUKO-
SMMWCCUOHHOWM CMNEKTPOCKOMMEN C MHAYKTMBHO cBsA3aHHoW nnasmon (ICP-OES) (metog B). 3t metoasl
04eHb noxoxu. CogepxkaHue KagmMmusa onpeaensoT MeTOA0M CTaHAapPTHbIX 406ABOK.

5 PeaktuBbli

5.1 O6wue Tpe6oBaHuA

Mcnonb3yloT AnNA  aHanusa TONMbKO peakTUBbl aHanNUTMYECKOW CTENEHU YUCTOTel U BOAY,
COOTBETCTBYIOLLYIO CTeneHn Ynctotel 2 no EN SO 3696.

CraHpapTHbIA pacTBOP CNEAYeET 3aMEHSATb €XerogHo, a pacTBOP CpaBHEHUA — exemecsayHo. Ecnu
CTaHAAapTHbI  pacTBOP TOTOBAT HEMOCPEACTBEHHO M3 MeTanna, Heobxogumo ybeguTeecs, YTO
MCMONb3yeMblii METaN He COAEePXUT NOBEPXHOCTHbIX OKCUAHLIX CIOEB.

MpeaynpexpeHne — Kagmmm — BbICOKOTOKCUYHOE BeLLECTBO. [OMmkHbl BbITb NPUHSATLI BCE
HeobxoguMble Mepbl, YTOBObI n3bexaTe NpornaTbiBaHMS.

5.2 Kucnota asoTHas 65 %-Hasi, p = 1,42 r/cm’.

5.3 Kucnota asoTtHasa pasbasneHHasi, ¢(HNO;) = 7 monb/am’, pacteop 1:1: cmewmBaT 1 06beEM
a30THOW kncnotbl (5.2) ¢ 1 06beMOM BOAbI.

5.4 Kucriota asotHasi pasGasreHnasi, ¢(HNO3) = 4,3 monb/aM°, pactBop 1:3: cmewwnBaoT 1 o6bem
a3oTHOW kucnothl (5.2) ¢ 3 o6bemamu BOAbI.

5.5 Kucnota asotHasa pasbaBneHHas, kKOHLUEHTpauumn 2 % 06.: otbupatot nuneTtkon 20,00 cM® a30THO
kucnotol (5.2) B konby BMecTumocTtbio 1000 cm’ [OBOAAT A0 METKU BOAON.

5.6 PacTtBop Kagamua CTaHOapPTHbLIN KOHLEHTpauuu 1000 Mr/,qMSZ B3BeLuBaloT
C To4yHoctbld go 0.1 Mr npvwlepHo 1,000 r Merannuyeckoro  kagmus  (YMCTOTON
He meHee 99,5%) u pacTBOpsIOT ero 40 cM® a30THOII KUCTIOTHI 85 .4) B CTEKMNAHHOM XUMUYECKOM CTakaHe C
KPbILLKON BMECTUMOCTbIO 250 cMm®. 3atem pobBasnsaot 100 cm™ BoAbl. KUmATAT A0 WCYE3HOBEHMA NapoBs
OKCMZOB a30Ta, OXMaXKaawtT, NEPEHOCAT B MEPHyH0 konby smectumoctbio 1000 cM® U 0BOAST BOAOI A0
METKM.

Il pumMmed4yaHune - MoXHO ucnonb3oBaTtb I/IMerOLLWII/ICFl B npojaxe roTOBbI CTaHAapTHbWI pacTBop KagMuA
KoHLeHTpauuu 1000 mrigm®.

5.7 PactBOop kagMmua KoHueHTpauuu 50 Mr/aM>: 0T6|/|pa|0T nuneTtkoir 50 cM> CTaHAapTHOrO
pacteopa kagmusi (5.6) B MepHyto kondy BmecTumocTtbio 1000 oM’ u 00BOAAT A0 METKMU pa3baBrneHHON 2%-
HOW a30THOW kucnoton (5.5).

5.8  PacTtBOp KaagMWUA KOHLEHTpauum 1 ME/ M 0T6mpamT nMneTkoi 20 cm’ CTaHQapTHOro pacreopa
kagmusa (5.7) B mMepHylo konby BmecTumocTeio 1000 oM’ 1 OOBOAAT A0 METKM pa3baBrneHHOW 2%-HOu
a3oTHou kucnotoi (5.5).

6 Annapartypa

6.1 O6wKre nonoxeHus
O6blvHaga nabopaTopHasa nocyaa.

6.2 Becbl aHanuTMYyeckne ¢ TOMHOCTbIO B3BeLumBaHus 4o 0,1 Mr.
6.3 MenbHuUa nabopatopHas, cnocobHasa namens4daTs Yactuubl 40 0,5 MM n MeHee.
6.4 NnuTa anekTpuyeckasa HarpeBaTenbHas C KOHTPONEM TEMMepaTypbl.

6.5 CnekTpoMeTp aTOMHO-a6COPOLIMOHHBLINA C NSTAMEHHBLIM aTOMU3aTOPOM

Mpubop gomxeH GbiTb 0O0OPYAOBaH MCTOYHUKOM KaaMUsl, CUCTEMON KOppeKuuu ¢hoHa U ropenkomn,
noaxoAsALWen Ana BO3AYLIHO-aLEeTMNEeHoBOro nrnaMeHn. OH JOMKeH 3KCniyaTupoBaTbCsl B COOTBETCTBUM C
WMHCTPYKUMEWN U3rOTOBUTENSA.

6.6 CneKTpOMeTp ONTUKO-3IMUCCUOHHBbIN C UHOYKTUBHO-CBA3aHHON Nsia3Mon

Mpu6op AomkeH ObITb OCHALLEeH paauanbHO NNa3Moil, HO Takke NPUMEHUMa M akcuanbHas nnasma,
noka pesynbTaTbl CTaTUCTUYECKU IKBUBASIEHTHbI pe3ynbratamM, MOSMYYEHHbIM C pajuanbHOW NNasMomn.
Takxe criegyet nNpoBepATb Koppekuuto doHa. MapameTpsl ycroBuit paboTtbl [Hanpumep, ANMHY NpocMoTpa,
MOTOK rasa, paguoyacToTy (Unu KOIMMUUMEHT PEeakTUBHOCTM) UMM MOLLHOCTb MMa3mbl, CKOPOCTb BBOAA
obpasua, BpeMs WUHTErpMpoBaHWUs, KONMYECTBO NapansienbHbIX MCMbITAHWIA] crneayetr OnTMMU3MPOBaTh B
COOTBETCTBMU C UHCTPYKLIUEN U3roTOBMTENS.

2
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7 OT60p 1 noaroroBKa Npoo6
7.1 OT60p NPOG

OT160p npo6 npoeoasAT B coorBeTcTBUMU ¢ EN 1482.
7.2 MNoagroToBka Nnpo6

MamenbuaT nabopatopHyio npoby, UCnonb3ys MenbHULY Unu CTynky, A0 pasmepa 4dactuy 0,5 mm
UNW MeHee, TLLATENMbLHO NEPEMELLMBAIOT.

M3menbyeHne npoBOASAAT B TakUX YCIIOBUSIX,
CYLLECTBEHHOMY HarpeBaHuIo.

Onepauyuio NOBTOPSIIOT CTOMbKO pa3s, CKOMbKO Heo6X0AMMO, M OHa AOMKHA AaTb pe3ynbTaTthl Kak
MOXHO BbICTpee, YTOObI NpeAoTBPaTUTL MOOLIE NOTEPU UNU YBENUYEHUE KOMNOHEHTOB (BOAbI, aMMUAKa).

MomeLualoT naMensYeHHbI o0pasely B kOndy, KOTOPAsA MOXKET 3aKPbIBATbLCS.

Mepea noObiM B3BELUMBAHUEM ANA aHanu3a npody TWaTenbHO NepeMeLunBaloT.

7.3 Ocobble criyyam nsmenbYeHus

B cnyyae cMelleHHbIX yAoOpeHWi 4acTo NPOUCXOAMUT pasgeneHue KOMMOHEHTOB. Mo3ToMy BaXHO
usMenbuuTb obpasey Ao paamepa yactuy 0,2 MM unu meHee.

B cnyyae npoaykToB, KOTOpbIe pa3narailoTcsl Npu HarpeBaHUU, U3MESNbYEHUE AOIHKHO MPOBOAUTLCSA
Takum o6pa3oM, 4ytobbl usbexarb noboro HarpesaHus. MosToMy NpeanoOYTUTENLHO UCMONbL30BATL CTYNKY
AN u3mMenbYeHus.

NPUM KOTOPLIX BELWECTBO He noasepraeTcs

8 NpoBeneHue aHannsa

8.1 NoagroToBKka pacTBopa AnNsA aHanusa

8.1.1 BbllwpenauynBanme

B3BelumBaloT B XMMUYECKOM CTakaHe Mnu peakunmoHHOM cocyae C TOYHOCTbIO A0 0,1 Mr KONMYECTBO
npobbl Ang aHanu3a ot 1 Ao 12,5 r B 3aBUCMMOCTM OT OXXMAAEMOr0 coaepXaHusl KaaMus (B COOTBETCTBUM C
Tabnuuein 1).

YBnaxHaAoT npo0y HeGonbLwKMM KOnMYecTBOM BoAbl. [Jo6aBnsoT a3oTHylo kucnoty (5.3) B KonuyecTse,
COOTBETCTBYIOLLEM Tabnuuye 1. HakpblBalOT XMMUYECKUIN CTaKaH YaCoOBbIM CTEKIIOM U OCTOPOXXHO HarpeBaioT
B TeyeHue 30 MUH Ha HarpeBaTenbHON NnuTke. [ins Toro, YtoObl NOAAEPKUBATL HAYaNbHLIN 06BEM NPOObI,
no HeobxoAMMOCTH, BO BpeMs KMNEHUA 00aBnsAOT HEMHOrO BOoAbl. CoaepXMMOE CTakaHa OXnaaalor,
nepeHocAT B KOnby noaxoasuero obbeMa u 40BOAAT A0 METKU BOAOM.

Mocne romoreHusauum (hunbTPYIOT NPU NOMOLUM Cyxoro ounbTpa B CyxOW KOHTENHep. McnonbayloT
nepsylo nopuuio dunertpara, 4toObl NPOMLITE NOCYAy, U BbiNMBAOT. Ecnu onpeaeneHve cpasy He
NPOBOASAT, KOHTENHEP C (PUNLTPATOM 3aKpbIBAIOT.

dunbTpaT MCMONBL3YIOT KaK ANA NPUIOTOBMEHUSA OKOHYATENbHOro pacTBOpa ANA aHanusa, Tak u Ans
NoAroTOBKM PacTBOPOB ANA rpagynposku (8.3).

Tabnuuya 1-TlogrotoBka HaBecku AN UCMBITaHUA

Oxugaemoe (Aeknapupyemoe)
coAepxaHue Kagmus B yaobpeHnu,

MI/KF Ot14805 Oor58015 OT1580 30 OT130 8o 100
Macca obpasua, r 12,5 5 2,5 1
O6vem NHOs, e’ (5.3) 125 50 25 10
ObLWnit 06beM aKcTpakTa, cM” 250 250 250 250

KoHLUeHTpauua kagMus B
aKkcTpakTe, Mr/gm°

Ot 0,05 100,25

OT1 0,10 1o 0,30

OT1 0,15 80 0,30

OT1 0,12 80 0,40

MpumMmeyvyaHune

— Maccy n obbem akcTpakta BbiGMpaloT Tak, 4YToObl KOHLIEHTpaLMK B pacTBope AnNA aHanusa
npesbillany npeaenel onpefeneHnsa nnameHHon AAC u ICP-OES, Bxogunu B nuHeliHyto obrnacte paGouero guanasoHa u 4to6bl
KOHLEHTpaUWA conu He Bbina CrmnLWKOM BbICOKOW.

8.1.2 PacTBOp OnsA aHanusa

J10BOAAT ao METKU

pa3baBneHHoM

1o

%

a30THOWN

OT6upaloT nuneTkoi 50 cm® punbTpaTa paBoyero o6pasua (8.1.1) B konby BMecTUMOCTbIO 100 cM® u
2 KWCMOTOM

(5.5).
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8.2 NMoaroTtoBKa pacTeopa Ans XonocToro ucnbiTaHus

O HOBPEMEHHO C 3KCTPAKUMEN NPOBOAAT XOMNOCTOE MCMbITAHWE, WCMOMNb3Yst TOMNLKO PeareHThbl, W
OCYLLECTBISIOT TaKy0 e NpoLeaypY, Kak n paHbLLe.

8.3 NMoaroToBKa pacTBOPOB Ars rpagayUupPoBKU
pagyvpoBKy NPOBOASIT C UCMONbL30BaHWEM MeTOAa CTAaHAAPTHBLIX 400aBOK.

MpumevaHue — Takke BMECTO METOAA CTaHAAPTHbLIX 4006ABOK MOXET ObITb MCMONL30BaH METOA,
rpagyupoBOYHON NPAMONW (BHELUHERW), €Cnu aHanuTuyeckue pesynbTaTbl OKa3biBAOTCH CTATUCTUYECKU
3KBUBASNEHTHBLIMM.

Ecnu wucnonb3yloT MeTof BHeLUHel KkanubpoBku, AOIMKHO ObITb OCYLUECTBIIEHO COrfnacoBaHue
MaTpuLpl ¢ pacTBOpaMmn kanudpoBku (CM. Nnpunoxexue B).

8.3.1 JoGaBka 1

Otbupatot nuneTkon 50 om® cdunbTparta pacreopa aAna aHanusa (8.1.1) B konby Bmectumoctbio 100
cM®, 0GaBMsIOT 2 CM° TUTPOBAHHOMO PacTBOPa KaAMUSi KOHLEHTPaLUun 1 mr/am°® (5.8) U AOBOAST A0 METKM
pasbaBneHHol A0 2 % a30THOI kucnotoi (5.5).

8.3.2 floGaBka 2

Ot6upatot nuneTkon 50 oM’ dunbTpata pacreopa ana aHanusa (8.1.1) B konby Bmectumoctbio 100
CM3, nobasnsatoTt 5 oM’ TUTPOBAHHOIO PacTBOpa Kagmusi, KOHUEeHTpauumn 1 Mr/,qM3 (5.8) 1 poBOAAT A0 METKU
pa3baBneHHol A0 2 % a30THOW kucnotoi (5.5).

8.3.3 JoGaBka 3

Otbupatot nunetkon 50 om® ¢dunbTparta pacreopa ana aHanusa (8.1.1) B konby smectumoctbio 100
cM®, no6aBnsIoT 10 CM> TUTPOBAHHOTO PACTBOPA KaAMUs, KOHLIEHTpaLmuu 1 Mr/am° (5.8) U 10BOASAT O METKM
pasbasrneHHomn A0 2 % a30THOI kucnotoi (5.5).

8.4 Onpepenenune

8.4.1 O6LMe NnonoxeHus

HactpavBaloT annapatypy, ucnonb3yemyilo B Metogax A M B, B COOTBETCTBUM C MHCTpyKUMEWN
N3roTOBUTENSA, NPYU NOAXOASALLMX YCITOBUAX U NOAXOASALLEN cCucTeME Koppekumn boHa npu onpeaeneHum.

CenekTMBHOCTb, npeAenbl OOHApYXEHUSt UM OnpeAeneHusi, TOYHOCTb, 00nacTb NUHENWHOCTU W
BNUAIOLLME CUrHAMbI 40NXHbI OblTb YCTAHOBMEHbI OTAENbLHO AN KaXAoW UCNOonb3yeMon annaparypbl.

8.4.2 Metoa A. OnpeneneHue ¢ UCNOsb3OBaHUEM NnlameHHon AAS

Pacteop ansa xonocroro ucneitaHua (8.2), pacteop aAna aHanusa (8.1.2) U pasnuuHbie pPacTBOPbI-
[o6aBku B nopsike no BO3pacTaHUIO KoHUeHTpauuu (8.3.1, 8.3.2, 8.3.3) oTaenbHO pacnbinsiioT B NAMEHU U
U3MEpPSIIOT NOTNoLUeHne kagmus. MamepeHue pacTBOpPOB NPOBOAAT HE MeHee 4em jBa pasa. Ecnu
pesynbTaTtbl MOMagaloT B AONYCTUMbLIA AMANasOH, PacCYUTLIBAIOT CpeaHeapudMeTU4EecKoe 3HauyeHue.
Mocne KaXxxaoro M3aMepeHusl pacnbifiAoT X0NOCTy0 NPody U Npu HEOOXOAMMOCTU YCTAHABIIUBAIOT HA HYIb.

Tabnuuya 2 — Ob6wme aHanUTUYECKNE YCNOBUA ANA ONpeaeneHnsa KagMusa npyu NoMoLm nnaMeHHoi AAC

[OnuHa BONHbI, HM 228,8

Tun Nnamexm Bosgyx, oboralueHHblin Kucnopogom/aueTuneH
Koppekuus doHa MmMeeT MecTO

Pa6oyas o6rnacTb, Mr/gM° O10,02802

LLinpuHa wenm, HM O10,5000,7

OCHOBHbIe MeLlatoLLMe cUrHanbl Fe

TWnoBas YyBCTBUTENLHOCTb, Mr/AM® 0,01

8.4.3 MeToa B. OnpegeneHue ¢ ucnonb3osaiuem ICP-OES

PacTteBop ana xonocroro ucnbitanus (8.2), pacteop ans aHanu3a (8.1.2) U pasnuuHblie pacTBOPbI-
no6aBku B nopsiike Mo BO3pacTaHuio kOHUeHTpauum (8.3.1, 8.3.2, 8.3.3) pacnbinaioT oTAenbHO B Nnasme u
U3MEpSIOT u3ny4yeHuwe kaamusi. M3amepeHue pacTtBOpOB NPOBOAAT He MeHee 4YeM paBa pasa. Ecnu
pesynbTartbl NONagaloT B AONYCTUMbLIA AMana3oH, PacCYUTLIBAIOT CpeaHeapuMmeTuyeckoe 3Ha4YeHue.
Mocne kaXxaoro M3MepeHust pachnbinsioT Bogy unu pa3GaeneHHyo a3oTHYIO KUCnoTy (5.5).
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Tab6nuya 3 - O6wue aHanuTU4eCKUe YCNOBUA Ara onpeaeneHns kagmua npu nomowm ICP-OES

[nuHa BOMNHLI, HM 214 4;

226,5;

228,8
Koppekuusa ¢oHa MmeeT mecTo
Pa6oyas obnacTb, MrigM°® 0O10,02p02
OcCHOBHbIE MeLLaloLLue CUrHarsbl, HM Fe 214,4;

Fe 226,5;

As, Co214,4
TunoBoii Nnpeaen o6HapyXeHus, mr/gm° 0,01

9 ObpaboTka pe3ynbLTaToB

MpumeuaHue — lNMonyyeHHbIA cUrHan onpeaensioT, kak nornoweHue (AAS) unu konudectso nuHwin (ICP)
npv BbIGpPaHHOI ANKMHE BOJHBI, CKOPPEKTUPOBAHHLIA MO BIUAHUIO oHa.

9.1 MeToa cTaHAAPTHbLIX AO6ABOK C O4HOM J00AaBKOMN
B HanbGonee npocTom crnyyae — B Cnyvyae CO CraHaapTtHonm nobGaskon, rae caenaHa BCero oaHa
noGaBka, KOHUEHTpauMIo Kaamua C;, Mr/am°, B cunbTpaTe pactBopa AN aHanusa onpeaensior no
dopmyne
SOVSCS
¢ = 0% (1)
(S, =S W;

rae S o — MONTyYeHHbIf CUTHas UCTILITYyeMoro pacTeopa;

VS — 06beM 06aBMIeHHOr0 CTaHAapPTHOro pacTeopa, AM;

C ¢ — KOHLIeHTpaLya cTaHaapTHoro pacTeopa, mr/am;

Sl — MonyYeHHbI curHan nocne Ao6asneHus,

Vf — 06beM UNLTPaTa UCTILITYEMOro PacTBopa, UCMONL30BAHHOTO AMS NIPUTOTOBIEHMNS UCTILITYEMOro PacTeopa, AM”.

9.2 MeToAa CTaHAAPTHLIX A06AaBOK C HECKONIbKMMU AO00GaBKaMmu

B cnyyae ¢ Heckonbkumu aoGaBkaMu AN onNpeaeneHust KOHLUEHTPaLUUu KagMua B aHanu3upyemMom
pacTBOpe UCMOMb3YIOT METO/ PErPECCUU NINHENHOW MOAENN NEPEMEHHON ¥ Kak (PyHKUMM nepemeHHon Xx. B
o6LeM gaHHas Moaernb MOXET ObiTb 3anucaHa cneaylowmm o6pasom:

yi=atbx @
B aHHOM KOHKpPeTHOM criyyae ¢ Tpemsi fo6GaBkamu:
yi=Si(anai=0,1,2,3; ®3)
xi=csVi(ana i=0,1, 2, 3), 4)
rae S; — Nnony4yeHHble CUrHanbl Nocne pasnuyHbIX 4006aBOK;
— KOHLIGHTPaLMsA CTaHAapTHOTO PacTBopa, Mr/am>;

Vi— pasnuyHble 06beMbl 00aBNEHHbIX CTaHAAPTHLIX PACTBOPOB, an’.
3HauyeHua a u b MoryT GbITb BLIMUCNEHbI CAEAYIOLLUM 06pa3oM:

b= nzxiyi _inzyi .
nzxiZ_(in)z ,

®)

—b .
azzyz sz , 6)
n
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r4e N — KONWYeCTBO UCTIbITaHHBLIX PACTBOPOB (N = 4 B cry4ae Tpex 4o6aBok).

KoHueHTpaumo  kaamus, mr/gm®, B hunbTpate aHanmM3anpyemoro pacreopa
BbIYMCIISOT MO oopmyne
a
é )

rae V; — ofbeM cunbTpaTta MCMLITYEMOro pacTsopa, MUCMONb30BAaHHOrO ANS MPUrOTOBMEHMS
NCnbITyeMoro pacTaopa, AM”.

9.3 BbluucrneHue cogepxaHusa kagmus B npo6e

CoaepxaHue kagmua B npobe unn maccosyto aonio kaamua W, , Mr KaAMUs Ha KT MUHEPanbHOro
yaobpeHus unu cpocaToB ropHoi NOPoAbl, BEIMUCASIOT NO hopmyne

W, = (¢ —¢cw) v, ®)

rae C; — KOHUeHTpauus B unbTpaTe UCMILITYEMOro pacTBopa, onpeaeneHHas no dopmyne (7),
Mr/,ELM3;

C,; — KOHL|eHTpaLMs X0nocToro pacTeopa, mr/am>;

m — macca obpasLja, B3siTas Ans aKCTPaKLUKU U CKOPPEKTUPOBaHHAA NO COAEPXaHMIo BOAbI, Kr;

14

. 3
. — 0obwuit 06beM akcTpakTa (punsTpaTa UcnbLITaTeNBLHOro pacTBopa), AM .
9.4 Mpumep

Ucnonb3ya cranaaptHoe gobaesnexne ¢ Tpems gobaBkaMu, NONyYUnu pesynbrarthbl, NPUBEAEHHbIE B
Tabnuue 4. Pesynbrarbl NpeacTaBneHbl rpadouyeckn Ha pucyHke 1.

Wcnonbsya copmynbl (5) u (6) ana pacyeta a u b, NOAYyYMNU COOTBETCTBEHHO 3HaveHuss 95,186 u
24 288,99. B pesynbTate, KOHUEHTpauua ¢, pasHa 0,0784 Mr/am>.

Tak kak macca o6pasua m, B3ATOTO Ansl 9KCTpakuwu, coctaensna 0,0125 kr m obwwmii o6bem
akcTpakta V', cocrasnan 0,250 aAM®, conepxanue kaaMus B 06pa3Lie UNM MaccoBas 0N KaAMUA MOXET
ObiTb paccuutaHa no ¢opmyne (8) u pasHa 1,57 mr/kr. B gaHHOM crnyyae KOHUEHTpauuAa XONOCToro
pacTBopa NpPUHATA PaBHOW HyNIO.

Tabnuuya 4-Tpumep

i cg, mr/pm’® V., am® X;, Mr Y, . uncno X X,y
- 0 0,5 0,000 0,0000 92,9 — -
- 1 0,5 0,002 0,0010 123,9 - —
- 2 0,5 0,005 0,0025 153,4 — -
- 3 0,5 0,010 0,0050 217,0 — -
b 4 - - 0,0085 587,2 0,00003 1,5924
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250

O 0.001 0,002 0,003 0,004 0,005 0,006

Ccs V,

PuicyHok 1 - paduueckoe npeAcTaBneHne pesy/bTaToB

10 To4yHOCTb

10.1 MexnabopaTopHble UCMbITAHNSA

Moapo6HOCTM MexnabopaTopHbIX UCMbITAHWA Ha TOYHOCTb MPUBEAEHbI B NPUOXeHUn A. 3HayeHus,
noslyyeHHble B pe3yfnbTare 3TUX UCMbITaHWi, MOryT 6GbiTb HENPUMEHUMbI A5 AMaNa30oHOB KOHUEeHTpauui v
mMaTpuL, OT/IMYHBIX OTAAHHbIX.

10.2 NMoBTOpPAEMOCTb

AGCOMIOTHOE pacxoxieHne Mexay AOBYMs pesynbTatamy He3aBUCUMbIX €AWHWUYHbLIX WCAbITaHWUNA,
NMOSlyYEHHbIMU HA WAEHTUYHOM aHa/M3MpyemMoM Mmartepuane OJHUM U Tem e nabopaHTom C
MCMOSIb30BaHMEM OLHOIO M TOr0 Xe 060pyAoBaHMsa B TEYEHUE KOPOTKOTO MPOMEXYTKa BPEMEHU, He OO0/IHKHO
npesbiwaTe 605€e yem B 5 % cnyyaeB npegen NoBTOPSAEMOCTU I, NPUBEAEHHbI B Tabnuue 5 (Metog A) u
Tabnuue 6 (metog B).

10.3 Bocnpoun3BoAMMOCTb

ABCONIOTHOE pacxoXAeHue Mexay [ABYMSi pe3y/bTaTaMu He3aBUCUMbIX EeAUHWYHBIX WCTbITaHWi,
NoMyYyeHHbIMU  [ABYMS na6opaHTamu, paboTawwuMyM B pasHblX slabopatopusix,  MCMOJb3YHLWUMK
WAEHTUYHBIA aHanusvpyemblli matepuas, He LO/HKHO npeBbllwaTe 60nee yem B 5 % cnydvaeB npegen
BocnpoussogMmocTu R, npuBegeHHblt B Tabnuue 5 (vetog A) utabnuue 6 (Metog B).

Ta6nuya 5 - [JanHbie no npeunsnoHHoctn (Metog A) B Munnaurpammax Ha Kuaorpamm
O6pasLibl X r R
NPK ynobpeHusa teepfable 2,50 0,11 0,47
NPK ynobpeHus, nepeBegeHHble B pacTBop 2,33 0,30 0,30

docartbl ropHbix nopog ®nopuabl TBEpAbIE 61 L2 L7
docartbl ropHbIX nopos ®nopuabl, nepesefieHHble B pacTBop 588 0.36 0,63
docatbl ropHbix Nnopos Mapokko TBepfble 25,0 L8 3.5

docdartbl ropHbix Nopoa Mapokko, nepeBefleHHble B pacTBop 25.6 31 4.9
[AnammoHunii pocdart TeBepAbIii 335 18 2.2
AvammoHuniicpochat, nepeBefeHHbIi B pacTBop 33.4 2.8 48
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Ta6nuuya 5-/laHHble NnpeynsnoHHocTn (MeTog B)

B MUnnurpammax Ha Kunorpamm

O6pasLibl )_C r R
NPK yao6penus tBepable 2,42 0,23 0,26
NPK yao6peHus, nepesefeHHble B pacTBOp 2,44 0,11 0,46
docdaThl ropHbiX nopoa dnopuabl TBepable 6,18 0,30 1,45
®docaTthl ropHelx nopoa Pnopuabl, nepeBefeHHbIE B
pacTBop 6,2 0,5 0,9
docdpaTel ropHbIX Nopoa Mapokko TBepable 26,1 1,5 2,4
QocdpaTel ropHelx nopog Mapokko, nepeBefeHHble B
pacTBop 255 1,0 1,5
OuamMmoHuit pocdpaT TBEpAbIN 34,6 2,0 2,0
OuammoHuindocdaT, nepesefeHHbIi B pactsop
33,6 3,5 3,8

11 MpoTokon ucnbiTaHUA

MpoTOKON UCMLITAHNA OOIMKEH COAePKaThb:
a) CCbINKy Ha HACTOALLMIA CTaHaapT,;
b) cCbiNKy Ha MCNOMNbL3OBAHHbLIA METOA;

€) BCO uHopMauuio, HeoBXoauMyIo AN NONHOM uaeHTudukauum obpasua;

d) ncnonb3oBaHHbIN MeEToA oTOopa Npob W nobble OTAENbHBIE MOMEHTHI, HabniogaeMble B Xoae

UCNbITAHUA,

e) Bce nogpoBHOCTW, He YKasaHHble B HACTOALLEM CTaHaapTe WM paccMaTpuBaeMble  Kak
HeoGs3aTenbHbIe, BMECTE C MOAPOGHOCTAMM O MoBLIX NPOMCLIECTBUAX, KOTOPbIE MOFMW MOBNUSTH Ha

pesynbTar;

f) nonyyeHHble pesynbTaTbl UCMLITAHMA UMK, €CNU NPOBEPANACh NOBTOPSEMOCTb, OKOHUYATENbHbIE

NOMNYyYeHHbIE PE3YNbTaTh.
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MpunoxeHue A
(cnpaBoyHoe)

PesynbTaTtbl MexnabopaTopHbIX UCNbITaHUIA

A.1 Mexna6opaTtopHble UCNbITaHUA

MexxnabopaTopHble UCTbITaHUSA NPOBOAUINUCE C yyacTueM 13 nabopaTopuii ¢ NpUMeHeHneM 4 pasnuyHbIX TUNoB
yaobpenunii u ¢ocdartos, BKNoUaOWMX gnaMMoHuiA docdat yaobpeHue, NPK yaobpeHus, docdaTsl ropHeIX nopos
®dnopuabl n pocdaTel ropHbIX nopos Mapokko.

Kaxablh 13 o6pasloB pacnpocTpaHancA Kak TBepAblii obpasey (M3Menbyancs U romoreHesunposarics
LieHTPann3oBaHHO) W KaK XXMAKOCTb (BbILenaqYnMBarncs LeHTpanu3oBaHHO B COOTBETCTBUM C NOArOTOBKOM Npobbil Mo 8.1).

UcnblTaHWe fano pesynbTaThl, NPUBEAEHHbLIE B HACTOSILLEM NPUNOXEHUN. [TOBTOPSEMOCTb U BOCNPOU3BOAMMOCTb
paccynTLIBaNUCL B COOTBETCTBUM CO CTaHAapTOM [1].

A.2 CtaTucTuYeCcKue pe3ynbTaTbl AN MeToAa A ¢ UCNoNbL30BaHUEM nNnameHHoW AAS

Ta6nuya A1-lnaMeHHas AAS

Homep obpasua 1 2 3 4 5 6 7 8
Konu4ectBo nabopatopuit 7 7 6 5 6 6 6 6
Konuuectso nabopatopuit nocne
OTCEUBaHUA BLIGPOCOB 6 7 6 5 5 5 6 5
Konu4ectso BIGpOCOB 1 0 0 0 1 1 0 1
CpefHee 3Ha4eHne x, Mr/Kr 2,50 6,1 25,0 33,5 2,33 5,88 256 33,4
CraHpapTHOE OTKNOHeHue
NOBTOPSAEMOCTH 0,04 0,4 0,6 0,7 0,11 0,13 1.1 1,0
Mpeaen noBTOPAEMOCTH
rir=28s,], mrikr 0,11 1,2 1,8 1,8 0,30 0,36 3,1 2,8
CTtaHgapTHOE OTKNOHEeHUe
BOCMPOVN3BOAMMOCTH 0,17 0,6 1,2 0,8 0,11 0,23 1,8 1,7
Mpeaen BocnpousBoaMMOCTH
R[R=285,] mr/kr 0,47 1,7 3,56 22 0,30 0,63 49 4.8
O6pasupl:
1 NPKygobpeHus TBepaple;
2 ®docdatbl ropHbIx nopog dropuibl TBEPAbIE;
3 doccaThl ropHbIX nopos Mapokko TBepAable;
4  [OuammoHMn chocchaT TBEPABIA;
5 NPKyaobpeHus, nepesefeHHble B pacTBOp;
6 ®docdatbl ropHbIx nopoa dropuasl, NepeseeHHbIe B pacTsop;
7 ®ocaTbl ropHbIX Nopoa Mapokko, nepeBefeHHbIe B pacTBop;
8 [OuammoHundocdaT, NepeBeeHHbIN B pacTeop.

Ana TBepAbix 06pa3sLioB PyHKLMOHAMBHBIE OTHOLLEHUA MEXAY TOYHBIMU 3HaYEHUAMK U CPEfHUM COAEpXKaHWeM
X crnegyoLyme:
S, =0,0177x +0,1373; (A1)

—0,6173

S, =013x . (A2)
Ons  obpasuos, nepeBefeHHbIX B pacTBOp, (PYHKUMOHASbHBIE OTHOLUEHUA MeXAY TOYHbIMU 3HAaYEHUSMU U
CpeAHUM cofepxaHuem X cnepyroLime:
S, =0,0346x; (A3)

—1,1169

S, =0,0386x . (A.4)
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A.3 CtaTucTUuYecKue pe3ynbTaTthl ansa Metoaa B ¢ ncnonbsosanuem ICP-OES

Tabnuya A2-ICP-OES

R[R=2,858}], mr/kr

Homep obpasua 1 2 3 4 5 6 7 8
KonuyectBo nabopatopuii 5 6 6 6 7 7 7 7
KonuuecTtso nabopatopuii nocne

oTcenBaHus BeIGpocoB 5 6 6 6 6 6 7 7
KonunyecTtso BLIGPOCOB 0 0 0 0 1 1 0 0
CpefHee 3Ha4veHne X, MI/Kr 2,42 6,18 26,1 34,6 2,44 6,2 254 34,6
CTaHAapTHOE OTKIOHEHUE

NOBTOPSIEMOCTU 0,08 0,11 0,5 0,7 0,04 0,2 0,4 1,3
Mpepen noBTOPSEMOCTH
rir=2,8s, 1, mrikr 0,23 0,30 1,5 2,0 0,11 0,5 1,0 3,5
CTtaHpapTHOe OTKIOHEHUe

BOCMPOU3BOAUMOCTHU 0,09 0,52 0,9 0,7 0,16 0,3 0,5 1,4
Mpepen BOCNpoWU3BOAMMOCTH

0,26 1,45 24 2,0 0,46 0,9 1,5 3,8

O6pasupl:

O~NOO A WN=

NPK ynobpeHusi TBepable;

®docdpaThl ropHbIX nopog dropuabl TBEpALIE,
®docpaThl FopHLIX Nopog Mapokko TBepable;
OuammMoHunit pocdat TBepAbIN;

NPK yaobpeHus, nepeBefieHHbI€ B pacTBOp,
®docdpaThl FopHbIX nopog dropuisl, NnepesefeHHLIe B pacTBop;
®docdpaTbl ropHbIX Nopog Mapokko, nepesefieHHbIe B pacTBOp;,
OnammoHuidocdaT, nepeBefeHHbIN B pacTBop.

Ansa TBepAbIX 06pa3sLoB YHKLUOHANbHBIE OTHOLEHNS MEeXAY TOMHBIMU 3HA4YEHUAMU U CPEAHUM COAEpXKaHNEM

X crnepytouwme:

S, =0,01198x;

—0,7371

S, =0,0718x

Ons o6pasloB, NepeBefeHHbIX B PacTBOP, (OYHKUMOHANBHbIE OTHOLUEHWUS] MEXAY TOYHBIMUA 3HAYEHUSIMU U

cpegHUM cogepxaHnem X cnegyrwowme:

—1

S, =0,0177x
—0,6888

S, =0,0835x

10

,1224

(A5)

(A6)

(A7)

(A.8)
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Mpunoxexnue B
(cnpaBoyHoe)

MpuMeuaHus No MeTofaM AETEKTUPOBAHUA, UHTepdEpPUPYIOLLIMM CUTHANaM U KONTMYeCTBEHHOMY
onpeaeneHuio

B.1 O6wume ykasaHus

Kak crekrpanbHblii MeTof, aTOMHON abcopbuun, Tak W CNeKTpanbHbli MeTo[ aTOMHON 3MUCCUM  LUMPOKO
NPUMEHAT ANA Ka4eCTBEHHOro U KOJINYeCTBEHHOro aHanu3os. HaCTOﬂLLlee npunoxeHue onucbiBaeT HEKOTOpble
SIBMEHUS], KOTOpbIe MOTYT UMETb 3Ha4YeHue ANa UHTepnpeTaumMn MEeTOANK HacTOsALLEero cTaHaapTa.

B.2 MewaloLwime CUrHanbi

B.2.1 O6wme npuHUMNbI

[ns onpepeneHWs KOHKPETHOrO oOMpefenseMoro BewectBa B obpasye obblMHO npeanoyuTaloT HawGonee
YyBCTBUTENLHLIE NUMHMKU. B cnyyae uHTepdepupyrowux curHanos, ocoBeHHO MNpu chnekTpanbHOW WHTepdepeHuun,
JomxHbl ObiTe BbIOpaHbl Apyrie NUHWKM, AaXe eclii OHWM MeHee udyBcTBUTENbHBL. Kak aTomHaa abcopbuuws, Tak u
aToMHas aMUCCUSA NoABepXKeHbl pasHoobpa3HbIM UHTepghepupyOWUM CUrHanaMm, onucaHHbIM HKe.

B.2.2 CnekTpanbHble Mellatowue CUrHanbl

CnekTpanbHble IMHUM UHTEpdEpeHLMn, B cnydae ecnu aTOMHble NUHUW HaKkNaAbiBaloTCs UMW UX pasfnuyeHue
HEeBO3MOXHO TMpW [aHHOM paspelleHUn, SBMAITCA AOCTAaTOMHO PeAkuMM B aTOMHOI abcopbuumn, HO OBLIMHO
BCTPEYalTcs B @aTOMHON OMWUCCUMW, TAE CBET U3NYYaloT He TONLKO WHTEpecyloLUe 3reMeHThl, HO U BCe 3NEMEeHTHI,
npucyTcTBylolme B nNpobe. OyeHb YacTo NoAgobHOro poaga MelwalLwue curHanbl MOryT 6biTb UCKITIOMEHBI NPU NOMOLLK
npaBuUnLHOro BeIGopa SIMHUIA U3Ny4YeHNs.

Bugom cnekTpanbHoii MHTepdepeHLymn, BCTpevaloLencs kak B MeTofax aToMHoi abcopbuumm, Tak U B sMuccun,
ABMAETCA NPUCYTCTBME NOMOC CNEKTPa U3MYyYEHUs U3-3a Hanu4Iua MOnNeKynapHbIX COEUHEHUA.

C ppyroit CTOPOHbI, pacceMBaHWe CBeTa OT TBEPAbLIX YacTUL MOXET TakKe Bbi3biBaTb NOXHbIE CUrHanbI
MOTTOLWEHNS.

MpoAomMKUTENBHOE CTPYKTYPUPOBAHHOE BIUSHWE POHa, Kak HanpuMmep, MONEKYrnspHble nonockl, MOXeT ObiTb
UCKIOYEHO NpU NOMOLLIWM MpaBUibHOR METOANKN KoppeKLun doHa.

B.2.3 MloHusupylowme MellatoLime CUrHanbl

NoHusnpyrollie Mellatolyme CUrHansl BbI3bIBAKOTCA HanmudMeMm B MaTpuue obpasua Nerko MOHWU3UpyemblX
KOMMOHEHTOB, MPUBOAALLMX K UBMEHEHUIO MOHU3ALIMOHHOIO paBHOBECUS OnNpeaensemMoro KOMNOHEHTa 3a CHeT BKnajga B
3MEeKTPOHHYIO NIMOTHOCTb.

HobaBnenue kK obpasLly 1 pacTeopam rpagyvpoBku GonbLUMX KOMMYECTB NIErKO MOHU3UPYIOLLNX SNEMEHTOB MOXET
ObITb MCMONBL30BAHO ANA NPEOLONeHNA 3TOro BUAa UHTepdepeHUun, ocobeHHo B cnydae nnameHHoin AAC.

B.2.4 XuMunyeckue MelLarowme curHanbl

XumMuyeckana KomMBuHaLMA onpefensieMoro KOMMoHeHTa € APYrMMU KOMMOHeHTamu B obpasue unu nnamexu
ropenku HasblBaeTCa XMMUYECKOA MHTepdepeHLmneit, KoTopasa ABNAETCA BaXHOW B NiiaMeHHbIX MeTofax.

HobaBnenne noaxoasilero feOnokUpYIOLEro areHTa, Takoro Kak Xopuj faHTaHa, MOXET CyLeCTBEHHO
MWHUMU3NPOBAaTb 3TO BNUAHUWE. Mcnonb3oBaHWe BblICOKOTeMNepaTypHOro nnaMeHun (oKcuA asoTa - aueTureH) Takke
NoMoraeT CHU3UTb XUMUYECKNE MeLLaroLLMe CUrHanbI.

B.2.5 ®usnyeckune Mellarowme curHanbl

®dusnyeckne Mellarwllne curHansl BhbI3bIBAOTCA pasHULEA B HEKOTOpbIX (U3MYECKUX XapaKTepuUCTUKax
pacTBopoB (obpaseL, W pacTBOpLI rpagynpoBKN), TaKMX kak BA3KOCTb, MOBEPXHOCTHOE HaTAXEHUe W faBrieHne napos.
OTn pasnuuna B panbHeidlleM MOryT MPMBECTUM K W3MEHEHWSM Npu BhpbICKe, pacnbifieHMn U 3PdeKTUBHOCTH
aToMu3aLum.

OHW MoryT 6bITb B HEKOTOPOI CTermeHu MNpeoforneHbl NpW MOMOLM MaTpuubl, COOTBETCTBYIOLLEH pacTBOpam
rpafyvpoBKW, pacTBOPeHUss unu [obaBneHns OTHOCUTENbHO BbICOKMX KUCMOTHBIX KOHLEHTpauuwii wunnm metoga
CTaHAapTHbIX [06aBoK.

B.3 KonuuyecTtBeHHOe onpegeneHue u noadop MaTpuubl

B.3.1 O6wue ykasaHuA

Tak Kak crnekTpocKonuyeckne MeToAbl He NO3BOMAOT U3MEPATE KOHLEHTPaLMIO HENOCPEACTBEHHO, @ TONbKO NpK
NMOMOLLM NMepeBofa CUrHana MorfoLieHns UM UCNyCcKaHWs B KOHLeHTpauuio, Heobxoauma rpagyvposka. pagyvposka
MOXeT BbITb NpoBeAEHa NPy NOMOLLW FpagyMpoBOYHOro rpaduka unm ctaHgapTHbIX o6aBok.

Mcxopa n3 pasnuyHblX BUAOB BIUSHUA W TOrO, YTO BOMbLUMHCTBO YAODPEHWIA UMEIOT OYeHb CIOXHYI0 MaTpuLly,
JoSxeH GblTb NpoBefeH onpefeneHHbldi nogbop mMaTpuubl MexAy pacTBopaMu rpagyMpoBKM M pacTBopoM obpasua,
4YTOObI CHU3UTL 3PP EKT MaTpULLbI.

Ecnu gonxeH 6biTe NpoaHanuanpoBaH HeU3BECTHLI o6pasel, cnegyeT onpeAensTb KOHUEHTPaLWIo NPy NOMOoLLK
MeToAa CTaHAapTHBIX J06aBokK.

B.3.2 N'pagympoBoUHbIi rpaduk

MpafyvpoBOYHLIA rpaduk CTPOAT NyTeM AoGaBNeHWs BO3pacTaloLEro KONuMdecTBa BeLECTBa, Noanexalyero
M3y4eHUIo, K pacTBopy, nojaepxusatowiemMy MaTpuuy. Hanbonee CRoXHbIM SIBNISIETCA NPUrOTOBMEHWE PacTBOPOB,
UCnomnb3yemblX ANA MOCTPOEHUS TpajyMpOBOYHOMO rpaduka, NOMHOCTBIO WAEHTUYHBIX pacTBopaM ANSA aHanusa
obpasyua. pagyupoBOYHBIA rpaduk YacTo CTPOAT MO pacTBOpaMm, COAepXaliuM TONbKO W3y4YaeMblih KOMMOHEHT,
HecMOoTpSA Ha To, YTo ob6pa3seL| BKIOYaET B CBOW COCTaB Apyrue BelecTsa.

HepocTtaTouHas nHdopmaLms o coctTaBe obpasua MOXET Co34aTb cepbesHble TPYAHOCTM Npu noabope MaTpuubl.
Ecnu coctaB obpasya u3BecTeH M He oTnu4vaeTca oT obpasua k obpasuy, nopgbop MaTpuubl siBnseTca 6Gonee
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NPeAnoYTUTENBHBIM, YeM CTaHAapTHble Jo6aBku, 0COBEHHO AN MHOTO3NEMEHTHOro onpeaeneHus.

YacTo Ang yBenn4eHnsa TOYHOCTU aHanusa UCrorsb3yoT OTHOLLIEHWE WHTEHCUBHOCTU ONpefeNnsieMoro afeMeHTa 1
WHTEHCMBHOCTU BTOPOro anemMmeHTa, AobaBnsiemoro B obpa3sel] (BHYTPEHHWI cTaHaapT). CnefoBaTernbHO, METOAOM
BHYTPEHHEro cTaHAapTa Takke MOryT ObiTe MUHUMWU3NMPOBaHbI UM UCKITIOYEHBI U3MEHEHWUSA NPU BO3OYXAEHUA U CHATUN
cnekrpa.

Ecnu cywlecTByeT rapaHTusi NIMHEAHOCTW, ABYX PajyMpoBOYHBLIX PacTBOPOB AOMKHO OblTb [OCTATOYHO AN
NOCTPOEHUs rpafynpoBoYHoro rpaduka. Ho pekoMmeHayeTca Wcrnonb3oBaTb OT Tpex A0 MATU rpajynpoBOYHBLIX
pacteopoB. B niobom cnyyae nuHeldHOCTb AoskHa ObITb MpoBepeHa Ha Haanexauwleil ocHose. Pabounit guanasoH
JomxeH ObiTeb BbIOpaTb Takum ob6pa3oM, u4TOGbLI KOHUEHTpauus pacTBopa ofpasua Haxogunacb B cepefuHe
rpafynpoBOYHOro rpaduka.

B.3.3 CtaHgapTHble fo6aBKu

CTaHaapTHble jobaBku — 3TO CMocob U3MepeHUs KOHLEHTpauuid, noaxoAswnii ana obpasLoB C BbICOKOW, HO
Hen3BecTHON oOLeid WOHHOW cunoi (MaTpuubl) unu obpasuoB € pasHbIM KOMMNOHEHTHBIM COCTaBOM pacTBOPOB.
HacTtosAwmii mMeTop He TpebyeT NOCTPOEeHMsI rpagyvpoBoyHoro rpaduka. Meros cTaHfapTHbIX Ao6aBok Takke
NPUMEHSIOT, YTOObLI KOMMEHCUPOBATE XMMWYECKUE N APYTUE BIIUSHUA U BO3AEACTBUS MaTpPULIbI.

Ob6bIMHO cTaHfapTHas AobaBka siBNsieTcs HeBGOMbLUMM KONUYECTBOM KOHLIEHTPUPOBAHHOrO pacTeopa, “YTobbl
obLWuin 06beM pacTsopa W ero MOHHas cuna He U3MEHANUCH 3HauuTensHo. Hanbonee TOYHO NPOBECTU onpeaeneHune
MOXHO TOrfa, Korfa U3MeHEHWs1 KOHLeHTpaLum U3y4aeMoro snemMeHTa TakoBbl, YTO o6Lan KOHLEeHTpaLus NpuMepHo
yABauBaeTcs.

CraHpapTHas fobaBka noaBepxeHa HENMWHENHOCTM, NOSTOMY PEKOMEHAYETCA He MeHee Tpex - nATU JobaBok.
Haunydwasn npeuesnoHHOCTE MOXET GbiTb AOCTUrHYTa AobaBneHWeM Heckonbkux Hebonblmx fobaBok, Yem OfHON
€[ MHCTBEHHOW U3MepeHHoW fobaBKu.

Mpw ncnonb3oBaHWM 3TOFO MeToAa, YCroBUE WAEHTUYHOCTM COCTaBa CpaBHUBaeMbIX PacTBOPOB BLINOSMHSETCA
Hanbonee normHo.

B.3.4 NMop6op matpuubl. Mpumepsl

B cnyyae u3BecTHoit MaTpuubl MeToguKy nopbopa maTpuubl Mexay pacTBOpPOM rpafyWpoBKM U pacTBOPOM
obpaslya OCyLWecTBNAT [OBOSILHO MPOCTO nNpu nomowm fobaeneHnsa K rpagywpoBodHbIM - pacTBopam
COOTBETCTBYIOLLIErO KONWYECTBa peakTUBOB aHaNUTUYECKOW CTEMNEHN YUCTOTHI.

MaTtpuya doccaToB MoXeT BbiTb BOCMNpousBefeHa A0BOMLHO xopowo npu nomoln CasPOs B KOHLEHTpaLuum,
KOTOPYIO MOXHO onpefenuTs B 0BbI4HbIX hocdaTax.

Matpuya NPK ypoBpeHnit MoxeT ObiTb BocnpousBepeHa kombunaumeind (NHi):HPO4 KCI, MgSOs-7H-0,
(NH4)2804, CaClz'2H20 1 NHsNO3, cmellaHHBEIMU Tak, 4Tobbl 6bina AocTUrHyTa TunudHas kKoHueHTpauusa NPK (NP, PK)

MaTtpuya asoTHbIX yaobpeHuid mMoxeT 6biTb BocnpouaBegeHa NHiNOz B KOHLUEHTpauuMn, KOTOPYHO MOXHO
onpeaenuTb B Nofo06HOM a30THOM YA0OpeHU.

[na npuroToBREHWs rpagyvMpoBOYHLIX PacTBOPOB B 3TWU MaTpuubl MOryT 6biTb AobaBreHbl onpegensemMble
KOMIOHEHTBI.

MN3BecTHO, 4TO onpeaeneHne Kagmusa Npu NOMOLLN akcuanbHOW NnasMbl 3HAYUTENLHO 3aBUCUT OT NPUCYTCTBUA B
obpasue kanbuus. CnegoBaTeNbHO ANA  ONpeAeneHUs KaaMuUAa € NPUMEHEHWEeM aKkcUanbHOW MnasMel Npu
“cnonb3o0BaHUM rpagynpoBOYHOro rpadmka omkeH 6blTb NPoBEAEH COOTBETCTBYOLWMIA NOAGOP MaTpULb!.
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[TouHOCTb (NPaBUMLHOCTb U NPEUM3NOHHOCTL) METOAOB U pe3ynbTaToB uamepeHuin. Yactb 1. O6wme
NPUHLUKNLI U onpeaeneHus)]



Mpunoxenue O.A
(cnpaBouHoe)

CBefileHUs1 0 COOTBETCTBUU MEXIoCcyAapCTBEHHbIX CTAaHAAPTOB CCLINIOYHbLIM eBponeﬁcxuM
peruoHanbHbIM CTaHAapTaM

Ta6bnuya OAA1

O603HayeHne U HaumeHoBaHue
0O6o3HaYeHUe U HaumeHoBaHue
O60o3HaYeHne U HauMeHoBaHWe MEeXAyHapoAHOro cTaHaapTa CTteneHb
. MEeXrocyaapcTBEHHOro
CCbINOYHOro eBponenckoro ctaHaapTa (MeXxayHapoAHOro AoKyMeHTa) COOTBETCT-BUA
cTaHaapTa
Apyroro roga usaaHus

rOCT EN 14821

EN 1482-1:2007 YgobpeHus n
Ypo6peHnn n nspectkosble
n3BecTKkoBble MaTepuarnsl. OTbop
— IDT maTtepuansl. OT6op npob u
npo6 u nogrotoska nNpob. Yactb 1.
nogroToeka npob. Yactb 1.
OTt60p Npob
OTt60p npob

rOCT EN 1482-2

EN 1482-2:2007 YgobpeHus n
YaobpeHna u U3BecTKoBblE
nsBecTkoBble MaTepuansl. OT6op
— IDT maTtepuansl. OT6op npob u
npo6 u nogrotoska nNpob. Yacts 2.
nogroToeka npob. Yactb 2.
MogroTtoBka Npob
MogroToBka Npob

EN ISO 3696:1995 Boga aona ISO 3696:1987 Boga ana
nabopaTtopHoro aHanuaa. na6opaTopHoro aHanusa.
TexHn4eckne TpeboBaHUsa U meToabl | TexHudeckue TpebosaHus U

uenbitannia (MCO 3696:1987) MeToAbl UCNLITaHUNA

* CoOTBETCTBYIOLLMIA MeXrocyAapCTBEHHLIA cTaHAapT oTcyTcTByeT. [lo ero yTBepxaeHUa pekomeHgyetca
ucnoneb3oBaTb NepeBo Ha PYyCCKUA SA3bIK AaHHOro cTaHgapTa. [epeBoj AaHHOro MeXxAyHapoAHoro cTaHaapTa
HaxoguTcs B PefepansHOM MHOPMALMOHHOM DOHAE TEXHUYECKUX PernaMeHToB U CTaHAapToB.

Ha Ttepputopun Poccuiickoit depepauun paeiicteyet FTOCT P 52501-2005 (MCO 3696:1987) «Bopa ans
nabopaTopHOro aHanusa. TeXHUYECKUE YCIIOBUSI».

MpuMedaHue — B HacToAwel Tabnuue ucnonb3oBaHo chegylouwiee ycnoHoe obosHadeHne cTeneHu
COOTBETCTBUA CTaH4apTOB:

IDT — ugeHTYHbIE CTaHhapThI.




YK 631.82:543.34:006.354 MKC 65.080 IDT

Kntouesble cnoea: yaoBpeHWs, WM3BECTKOBblE MaTrepuarbl, WCMbITaHue, onpeneneHve
cofepaHunsl, KagMuia
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