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MNpeavcnosue

Llenun v npuHumnel ctangapTusauni B Poccuitickoin Pegepavimm yctaHosneHbl PefeparnbHbIM 3aKOHOM OT
27 pekabps 2002 r. Ne 184-93 «O TexHWYeckoM perynmposaHuu», a npasuna npuMmeHeHust HauuoHanbHbIX
ctangaptoB Poccuiickoin ®eagepauum — FOCT P 1.0—2004 «CtangapTunsauuns B Poccuickon degepaumu.
OCHOBHbIe NONOXeHUs»

CBegeHus o cTaHpapTe

1 NMOArOTOBJIEH ®egepanbHblM rocygapcTBeHHBIM YHUTapHBLIM npeanpuaTtrueM «Bcepoccuinckuin
Hay4HO-MCCneaoBaTeNLCKUA LEHTP cTaHaapTusaunm, nHdopmaumn u cepTrudmnkalm celpbs, MaTepnanos 1
BelecTB» (OrYN « BHULICMB») Ha ocHoBe cOBCTBEHHOMO ayTEHTUYHOIO NepeBoia Ha pyCCKuUiA 3bik cTaHaap-
Ta, yKasaHHoro B NyHKTe 4

2 BHECEH TexHW4eckuM KoMUTEeTOM No ctaHgapTtusauun TK 179 « Teepaoe MuHepansHoe TONnMBoO»

3 YTBEPXXOEH W BBEAEH B OEWCTBUE Mpukaszom deaepansHOro areHTCTBa Mo TeXHUYeckomy
perynupoBaHnto u metponorinm ot 23 aekabpsa 2010 . Ne 1013-cT

4 Hacroswuii ctaHaapT ABnseTcs MogUMULMPOBaHHBIM N0 OTHOLLEHUWIO K eBPONEACKOMY permoHanbHo-
My gokymeHTy CEH/TC 15297:2006 «Buotonnuso TBepaoce. OnpegeneHne MUKPO3TIEMEHTOBY
(CEN/TS 15297:2006 «Solid biofuels — Determination of minor elements») nyTem nsmeHeHna oTaeNbHBIX
dpas (crnoB, 3HaYeHu nokasaTenen, CCbifok), KOTOPbIE BblAerneHbl B TEKCTe KypPCUBOM

5 BBEAEH BMEPBbIE

UHbopmayusi 06 USMEHeHUsIX K HacmosiueMy cmarHOapmy nybrukyemcs 6 exe200Ho uzdasaeMoM
UHGhopmayUoHHOM ykazamerne «HayuoHaneHbie cmaHO0apmbl», a MeKCm USMeHeHUl U rornpasok — 8 exxeme-
CAYHO U30asaeMbix UHGOOPMaUUOHHbLIX yKasamersix « HayuoHansHbie crmaHOapmei». B criiyyae nepecmMompa
(3aMeHnbi) unu ommeHbI Hacmosileao cmaHdapma coomeemcemsyroujee ygedomiieHue bydem onybrnukosaHo
8 eXXeMEeCSIYHO U30asaeMoM UHGhopMaUUOHHOM yKkasamere «HayuoHanbHbie cmaHOapmbl». Coomeememsy-
rowast uHghopMauusi, yeeGoMeHuUe U meKcmel pasMeujaromcesi makxxe 8 UHghopMayuoHHoU cucmeme obujezo
rosib306aHUs — Ha oghuyuansHoM catime @edeparibHo20 ageHmemea o MexXHUYECKOMY pe2yriupoeanuio U
Memporoauu 8 cemu iIHmep+Hem
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BBegeHue

MpUCyTCTBUE MUKPO3IEMEHTOB B TBEPAOM BUOTOMNIIMBE B HEKOTOPbIX CryYasaxX MOXeT GbiTb CBA3aAHO C
oTpuLaTenbHBIM BIUAHUEM OKpyXatoLlei cpeabl. Hanpumep, HEKOTOpble 3HepreTUYecKme CerbCKoXo3si-
CTBEHHbIE KyMbTYpbl HAKaMNIMBaoT KaaMUI, a B 3arpsAsHEHHLIX paioHax B 6UoTonnnee MoryT 6biTs 0BHapyxe-
Hbl MOBLILLEHHbIE KOHLIEHTPaUUM 1 APYrMX TOKCUYECKUX 3M1eMeHTOB. OTO MOXeT cTaTb NpobrneMoi B ToM
cnyyae, ecnu sona, ofpasylollasca npu cxuraHum Teepgoro 6uoTonnuea, BygeT BosBpalleHa B fnec B
KadyecTBe yaobpeHus.

CnefoBble 31leMeHTbl (MUKPO3MEMEHTbI) 4acTo NPUCYTCTBYIOT B GUOTONNMBE B 04EHb HNSKMX KOHLIEHTpa-
LMSIX, UTO YCMOXHAET UX onpeaeneHne us-3a HeobxoaMMoCTM NpeanpuHumMaTh ocobble Mepbl NPEaAoCTOPOX-
HOCTM BO M36exaHMe BO3MOXHBLIX 3arpsiSHEHWI MPU MPUrOTOBMEHUM U PasnoXeHun npobbl. TUNUYHbIE
KOHLIEHTPaLIMM MUKPO3MEMEHTOB B TBepAbIX BUOTOMNNMBAX NpueeaeHbl 8 [1].

B HacTosLleM cTaHAapTe pernaMmeHTUPOoBaHbl XMMUYeckue MeToabl aHanuaa. AfnbTepHaTUBHbIE UHCTPY-
MeHTalbHble METOAbl, Tak1Me Kak peHTreHO-(hIyopecLeHTHas CnekTpoMeTprusa UK npsamoe onpeaeneHne ¢
MOMOLLbIO PTYTHOTO aHanM3aTopa, MOryT GbITb UCMOMbL30BaHbI MPY HANIMYMM KOHTPOMSA NyTEM aHanunaa noaxo-
AAWMX cTaHaapTHeIX 06pasLos 6uomaccsl.
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HAUUWOHANBHBIW CTAHOAPT POCCUMUCKOW @GEREPALUMN

Buotonnueo TBepaoe
ONPEAENEHUE MUKPOJJIEMEHTOB

Solid biofuels. Determination of minor elements

DaTta BBegenna — 2012—07—01

1 O6nacTb NpUMeHeHusA

HacToawuin ctaHgapT pacnpocTpaHsaeTca Ha Bce Bkl TBepaoro 61oTonvMea v yctaHaBnMBaeT MeToabl
onpedeneHus crneayroLnX MAKPO3NeMEHTOB: MbILbsKA, Kaamus, koBanbTa, Xpoma, Meau, pTyTy, MapraHua,
mMonubaeHa, HAKenNs, CBMHLA, CYpbMbl, BaHaaMs 1 LMHKA.

B cTaHaapTe pernaMeHTUpoBaHLl METOAbl pasnoXeHus Npob 1 NpeanoxeHb NoAXoasaiImMe MHCTPYMeH-
TanbHble METO/bLI ONpeaeneHuns 311eMeHToB. TN MeTobl NMPUMEHUMBI TaKXKe AN onpeaerneHuns cenexHa, ono-
Ba U Tannus.

2 HopmaTuBHbIe CCbINKKU

B HacTosLWweM cTaHaapTe NCNOMNb30BaHbl HOPMaTMBHbIE CChINIKM Ha crieaytowme cTaHaapThbl:

FOCT P 51212—98 Boda numsesas. Memodsi onpedeneHus codepxaHusi obwell pmymu becrinameH-
Holi amoMHo-abcopbyuoHHoU criekmpomempuell

FOCT P 51309—99 Boda numeesas. OnpedeneHue codepxaHusi IneMeHmos Memodamu amomHoul
criekmpomempuu

FOCT P 51760—2001 Tapa nompebumensckas nonumepHas. Obujue mexHu4ecKue ycnosust

FOCT P 52501—2005 (MCO 3696:1987) Boda dnis1 nabopamopHoz0 aHanu3a. TexHudeckue ycrosus

FOCT P 53228—2008 Becbi Heasmomamu4eckozo delicmesusi. Hacme 1. Memponoauyeckue u mexHu-
yeckue mpeboesaHus. VicribimaHusi

FOCT P 54211—2010 (EH 14774-3:2009) Buomonnuso meepodoe. OnpedenerHue codepxaHusi enaau
sbicywiusaHueM. Yacme 3. Bnaza aHanumu4veckas

FOCT P 54212—2010 (CEN/TS 14780:2005) Buotonnueo TBepaoe. Metoabl NoAroToBkn Npod

FOCT P 54219—2010 (EH 14588:2010) BuoTtonnueo TBepaoce. TepMuHbl M onpeAeneHus

FOCT 4152—89 Boda numbeegas. Memod onpedeneHust Macco8ol KOHUeHMpauuu MbIlUbsIKa

FOCT 4461—77 Peakmussi. Kucnoma azom+as. TexHudeckue ycrosusi

FOCT 6709—72 Boda ducmunnupogaHHasi. TexHudeckue ycrosust

FOCT 10484—78 Peakmusebi. Kucrioma gpmopucmoeodopodHasi. TexHuyeckue ycrosusi

FOCT 10929—76 Peakmuebi. BoOopoda nepokcud. TexHu4eckue ycrosust

FOCT 13867—68 Mpodykmei xumuyeckue. O603HayeHUss yucmomsi

FOCT 18293—72 Boda numbeesas. Memoodsi onpedenieHus1 codepxaHusi CBUHUA, YUHKa, cepebpa

FOCT 19413—89 Boda numbegasi. Memod onpedenieHust Maccogol KOHUeHmpayuu ceneHa

I1p umeyaHn ue—[Npunonb3osanuu Hacmoswum cmaHéapmom yenecoobpasHo nposepums Oelicmeaue ccbi-
TI0YHBIX CMaHOapMoe 8 UHEPOPMaUUOHHOU cucmeme obuLe20 noMb308aHuUs — Ha oghuyuansHom calime ®edepanbHoz0
a2eHmemea 1o MexHU4YeckoMy pez2ynuposanurd u memponozauu e cemu ViumepHem unu 1o exe200HO0 u3dasaemMomy
urgopmayuoHHOMy ykazamermno «HayuoHanbtible cmardapmel», Komopsil ony6nukoeaH 1o cocmosiHuio Ha 1 siHeaps
mekywezo 200a, U 110 cO0MEeMcmayWUM eXXeMeCsYHO usdasaembim UHGDOPMAULOHHBIM yKa3amernsam, orybnukosan-

Usnanve obmunansHoe



rocCT P 54214—2010

HbIM 8 mekywem 200y. Ecnu ccbinoyHbili cmaHOapm 3ameHeH (UBMEHeH), Mo fpu fofib308aHUU HacmMosWuUM cmaHoap-
mom criedyem pykosodcmeosambCsl 3aMEeHSIOUWUM (U3MeHeHHbIM) cmaHdapmom. Ecnu ceulnoyHbili cmaHoapm ommeHeH
6e3 3amMeHbl, MO MOMI0XKeHUe, 8 KOMOPOM 0aHa CCbifIKa Ha He20, PUMEeHSIeMCS 8 Yacmu, He 3ampazugarouiell 5my CCbinky.

3 TepMuHbI M onpeaeneHus

B HacTosilwem cTaHgapTe npuMeHeHbl TepMuHbl U onpeaenexus no FOCT P 54219.
4 O603Ha4YeHUA N COoKpaLueHUs

4.1 O603HaveHUnA

As — MblwbAkK Hg — PtyTb Sb — Cypbma
Cd — Kagmuin Mn — MapraHey, V — BaHnaguin
Co — KobanbT Mo — Monu6aeH Zn — UuHk
Cr — Xpom Ni — Hukenob Se — CeneH
Cu — Megab Pb — CeuHey, Sn — Onoso

Tl — Tannuin

4.2 CokpallieHusn

4.2.1 CV-AAS — AToMHO-abcopbLmMOHHas CNeKTpoOMETPUS C aToMU3aLnein MeToAoM XONoAHOro napa.
4.2.2 GF-AAS — AToMHO0-abcopbunoHHas cnekTpoMeTpusi C aToMusauuein B rpacouToBom nevu.

4.2.3 HG-AAS — ATomHo-abcopbumnoHHas cnekTpoMeTpus ¢ reHepauneit ruapnaos.

4.2.4 ICP-OES — OnTtuyeckaa 3MUCCUOHHAA CNEKTPOMETPUA C UHAYKTUBHO CBA3AHHON NNa3MoNn.
4.2.5 ICP-MS — Macc-cnekrpoMeTpusi ¢ UHAYKTUBHO CBA3AHHON NNasMON.

5 CywHocTb MeTOoAa

HaBsecky aHanuTu4eckoii Mpobbl pasnaraloT CMeCchbio a30THON KUCNOThI, NepOKCAa BOAOPOAA U B HEKOTO-
pbIX cryYasix TOPUCTOBOAOPOAHON KUCMIOTHI B 3aKpLITOM cocyae M3 (hToponnacTa npyu HarpesaHun B MUKpO-
BOMHOBOW Ne4Yn UM Opyrom HarpesaTeflbHOM Groke. 3aTeM cofepumoe cocyaa pasbaBnsawoT BoAon u
onpeaensioT B pacTBOPE 3/1IeMeHTbl MOAXOAALLMMU UHCTPYMEHTaNbHLIMA METOAAMM.

6 PeakTuBbI

6.1 OOwue nonoxeHus

Mpun npoBeaeHWUU UCNbITAHUIA criedyeT NCNONb30BaTb XMMUYECKNE PEaKTUBbI, CTeNeHb YNCTOTbI KOTOPbIX
He HWbKe Y. A. a. (YncTbl Ansa aHanusa) no FOCT 13867. Ecnn npun 3ToM coaepxaHue 3nemMeHTOB B pacTBope
XOJI0CTOro OnbITa HENPUEMIIEMO BBICOKO, T. €. cocTanseT 6onee 30 % oT cogepxaHunsi B aHanU3npyemom pac-
TBOpE, UCMOMb3YIOT XMMUYECKNe peakTUBbI MapKu OC. Y.

6.2 Boda emopol cmeneru yucmomsi rio FOCT P 52501. JucmunnuposarHyio eody no FOCT 6709
0saxObi rlepe20HsIIom 8 afifiapamype U3 Keapueso20 Cmekra unu rnodsepearom 0euoHu3sayuu.

B coomeemcmeuu c mpebosarusmu FTOCT P 52501 800y emopoli cmerneHu Yucmombl XpaHsim 8 eepme-
muyecku 3aKkpbimol mape U3 fofuamusieHa 8bICoKo20 OassieHusi, rnoaurponuieHa unu 6opocunukamHo20
cmeknano FOCTP 51760, npedsapumernbHo ripoMbimoll 8000l moli ke cmereHu Yucmomel.

6.3 Kucnota dpropucrosogopoaHas (nnasukosas) (HF) mo FOCT 10484, pactsop 40 % (macc.) nnot-
HOCTbIO pyy = 1,13 r/em3,

BHUMAHMUE — NnaBukoBas KUcCnoTa MoXeT 6bITb ONacHa AN 340pOBbA.

6.4 Bogopoga nepokeua (H,0,), pacteop 30 % (Macc.) NNOTHOCTBIO p,=1,11r/cm® no FOCT 10929.
6.5 KucnortaasotHas (HNO3) no FOCT 4461, pactBop 65 % (Macc.) NNOTHOCTLIO pyy = 1,40 r/em.

7 O6opyapoBaHue n Tpe6oBaHUA K HEMY

7.1 CywmnnbHbIA WKad Unu gpyroin HarpeeaTenbHbl 610K, NOAX0oAALW WA ANS UCNONb30BaHUA MNPy pas-
noxeHun npo6, ¢ KOHTporem TemnepaTypbl U TepMOperynaTopom, obecrneuusalowWwnii TemnepaTtypy
(220£10) °C.
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7.2 MukpoBorHoBasl Neyb, NpeaHasHavYeHHaa ana nabopaTopHeix paboT, ocHaleHHaa YyCTPONCTBOM
ONS KOHTPONA TemnepaTypbl.

7.3 Cocyabl Ana pasnoxeHus Npo6, BbiaepXuearLwme Temnepatypy HarpesaTensHoro 61oka, kak npa-
BUno u3 ptoponnacra.

7.4 Becbino MOCT P 53228 ¢ ToMHOCTbI0 B3BELWIMBAHUA 40 1 Mr.

7.5 TInacTuUKoBble MepHbIe KONObI.

8 MoaroroBka NpoobbI

Mpoba ans ucnbiTaHuiA NnpeacTaenset coboi aHanUTUYeckyto Npoby ¢ MakcuMarbHbIM pa3MepoM Yac-
MU 1 MM, NpUroToBNEHHYI0 B cooTBeTcTBUN ¢ FTOCT P 54212.

Mpu n3amensyeHun npobbl ocoboe BHUMaHWeE cneayeT 06paTuTb Ha BO3MOXHOCTb ee 3arpsisHeHUA mate-
puarnom, U3 KOTOPOro U3roTOBMEHbI BHYTPEHHWUE YacTU MENbHULBL. DT MaTepuanbl noaéupatoT B 3aBUCUMOCTH
OT TOro, Kakue anemeHTbl NoAnexat onpegeneHuio. Ecnu, Hanpumep, CTOUT 3agada ¢ BbICOKOW TOYHOCTLIO
onpeaenqTb HU3KOE CoaepXKaHue XpoMa U HUKENS, TO YacTu MenbHULLI, conpukacatowmnecs ¢ npoboi, He aon-
HbI ObITb U3rOTOBIIEHLI U3 HEPXKaBEIOLWEN CTann, UxX 3aMeHsAlT AeTansaMu U3 kapbuaa sonsdpama unu Tuta-
Ha. M3-3a NOBLILLEHHON UCTUPAeMOCTU He creayeT Takke NPUMEHATb BBICOKOCKOPOCTHbLIE MENbHULLbI.

PesynbTaTbl UCMLITAHWUIA NPEACTaBAAT Ha CyX0e COCTOsIHUE TOMNMUBA, NO3TOMY U3 OTAENLHON HaBECKU
npobbl onpeaensitot cogepxaHue Bnarnno FOCTP 54211.

9 PasnoxeHue Npoobl

9.1 HaBecky TwaTtenbHO nepemellaHHon aHanutudeckon npobbl maccon 400—500 Mr B3BELLMBALOT C
TOYHOCTbIO £ 1 M M NOMeLLaoT B cOCyA ANA pasfioXeHusa npobbl.

9.2 B cocya npunueatoT 2,5 cm3 pacTeopa nepokcuaa sogopoaa (cm. 6.4) u aaroT NocToATb 1—5 MUH.

9.3 [Ao6asnsoT 5 cM® a3oTHOW KUCNOTLI (CM. 6.5).

9.4 [o6asnsioT 0,4 cm® hTopucToBOAOPOAHON KUCTIOTHI (CM. 6.3) 1 3aKpbIBaloT cocyn. PTOPUCTOBOAO-
POAHYIO KUCTIOTY MOXHO He f06aBNATb, €CNN U3BECTHO, YTO ANA AaHHOMo TUNa TBepAoro b1oTonnMea Takue xe
pesynbTaTbl NOy4aloTCA U B OTCYTCTBME NNABUKOBOW KMCNOTLI. Mpn ucnonb3oBaHu1 gTopucToBoAopoaHOM
KACINOTbl ONA aHanusa MpUMEHSA0T YCTOMYMBBIE K HEeW nocyay W Apyroe conpukacairoleecsl ¢ Hew
obopyaosaHue.

MpumevaHwusn

1 Tpw Takux, OTHOCUTENBHO HU3KMX, KOHLEHTPaLUaX PTOPUCTOBOAOPOAHON KUCIOThI U ONpeAereHnn 31IEMEHTOB
metogamm ICP-OES unm ICP-MS tpe6oBaHmnio yeTONUMBOCTU K (DTOPUCTOBOAOPOAHON KMCIMOTE AOIDKHA COOTBETCTBOBATD
N1k ogHa YacTe NpubopoB — pacnbinnTens. CBeAeHNs 0 BO3MOXHOCTH NCMONb30BaHWs (DTOPUCTOBOAOPOAHOMN KUCIO-
Thl AOMXHbI ObITb OTPaXKeHbl B MHCTPYKLUMM MO 3KCMyaTaumm npubopa.

2 B HeKkoTOopbIX Cy4asix BO3MOXHO UCMONb30BaTh BOPHYIO KNUCMOTY A5 CBA3bIBAHUS B KOMMNIEKC n3bbiTka hToprc-
TOBOZOPOAHON KUCNOThI. Takas HeoB6XOAMMOCTb MOXET BO3HWKHYTb MPU MPUMEHEeHWM ANs onpeaeneHusi MeTodoB
GF-AAS unm ICP-OES, npnyem 4onycTUMOCTb TAKOW Onepaumm 4omxkHa 6biTb OroBOpeHa B MHCTPYKUUM K Nnpubopy. OgHa-
KO NPYMEeCH, MPUCYTCTBYOWME B GOPHOW KUCNOTE, MOTYT NPUBECTU K 3aBbILIEHHBIM Pe3yNbTaTaM X0NoCTOro onbiTa.

9.5 PaanaratoT HaBecky Npobbl, UCMOMNb3Ys OOHY U3 CriedytoLmX npoueayp.

9.5.1 B mukpoBonHosou neun: HarpesatoT 4o 190 °C B TeueHme 15 MUH 1 BbIAEPXKMBAKOT NPU 3TON Temne-
patype 20 MUH.

9.5.2 B neun ¢ anekTpoHarpeBoM: HarpesatoT Ao 220 °C B TeueHne 60 MUH 1 BbIAEPXUBAKOT NPW 3TON
TemnepaTtype eLie 60 MUH.

MpumevaHwusn

1 Mpw MCrnonb3oBaHWKM MNeuYn C SNeKTPOHarpeBoOM TemnepaTypa pasnoxeHws Npobbl Gonee BbICOKas, Yem mpu
MCNonb30BaHUM MUKPOBOIHOBOW NeYn BCNeacTBME MEHbLUEN CKOPOCTU HarpeBa XXUAKoCTU B 3TOW CUCTEME.

2 Ecnu BocTynHble NnacTUKoBble COCYAbl AN Pa3noXeHus He BbiAepXkuBatoT Temnepatypy 6onee 170 °C, Temne-
paTypy MOXHO CHWU3UTb, HO NMpW 3TOM crieayeT Yy6eauTbCs, YTO nosyvaiomecs pe3ynbTaTbl CPaBHUMBbI C pe3yfbTaTtaMu,
nonyyeHHbIMun Npun 220 °C, npoBeasi aHanua cTaHgapTHOro o6pasiua GuoMacchl aHanorm4yHoro Tuna.

9.6 Cocya oxnaxaaloT U NepeHOCAT coaepXxumoe B MepHyto kondy. Cocyn TwaTenbHO NPOMbIBalOT
BoAoOWM (CM. 6.2), cnreas NpoMbIBHBIE BOALI B TY & MepHYto konbdy. [lonuearoT Body 40 MeTkU. BMecTUMoCTb
MepHOR konbbl 3aBUCUT OT UCNOMb3YEMOro MeToAa ornpeaeneHus.

9.7 lMpoBOOAT XONOCTOM ONLIT, cneays npoueaypam, onucaHHbiM B 9.1—9.6, Ho 6e3 Haeeckn Npobbl.
PesynbTaT XonocToro onbiTa No3BosseT OLeHUTb CoaepaHue onpedensieMblX 3IeMEeHTOB B peakTMBax, a Tak-
Xe 3arpsisHeHuns oT 060pyaoBaHMs U BO3AyXa nabopaTopuu. MonyyeHHbI pe3ynbTaT XoNoCTOro onbiTa Bbluu-
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TarwT U3 pe3ynbTata, NONy4YeHHOro npu aHanuse I'Ip06bl. Bknaa xonoctoro onbita He A0MKeH ObiTb
KONMMYeCcTBEHHO 3Ha4umMelM. Ecnn oH cocTasnsiet 6onblue 30 % ot pes3ynbTtaTta aHanusa npobbl, TO pesynbTart
XONOCTOoro onbiTa d)I/IKCVI PytoT, @ BeCb aHann3 NoOBTOPAKT C UCNOSTb30OBaHUEM 6onee YUCTLIX peaKkTUBOB.

9.8 Ecnu ansa KoHTporns KayecTsa n3mepeHui MCNonNb3yroT CTaHAapTHbIe pacTBOPbI (KOMMep‘-IeCKVI Aoc-
TYNHbIE U MPUrOTOBNEHHbIe N3 YACTbIX cone|7|), Heobxoanmo, YToObl COCTaB U KOHLIEHTPaLLUs KUCNOT B CTaH-
AapTHbIX pacTBopax GbINM TAKUMU XKe, KaK B aHan M3npyemMom pacTeope 1 pacTtBope XOJ10CTOro onbiTa.

10 MeToAabl onpeneneHus

10.1 As, Cd, Co, Cr, Cu, Hg, Mn, Mo, Ni, Pb, Sb, Se, Sn, V 1 Zn moryT 6bITb OnpeaeneHsl MmetTogaMu
ICP-MS, ICP-OES unun GF-AAS npu ycnoBsuu, 4to npeaensl 06HapyXeH!s UCNosb3yeMbiX METOA0B AOCTaTOM-
Hbl 41151 YCTaHOBEHUSA KOHLeHTpaL MK anemeHTa B npobe (Hanpumep, no FOCT P 51309).

10.2 Asu Se onpegenstoT metogom HG-AAS, a takke no FOCT 4152 FOCT 19413.

10.3 HgonpegensioT MeTogom CV-AAS B cooTBeTcTBUN CTOCT P 51212.

10.4 PbwuZn onpegensaioT konopumeTpudeckum metogom no FOCT 18293.

10.5 [Opyrve UHCTpyMEHTanbHble MeToAbl MOryT GblTb UCMOMbL30BaHbI, €CAN UX anbTepHaTUBHOCTbL
JoKasaHa pesynbTaTaMui aHanmnsa ctaHaapTHbIX 06pasLos GroMacckl nogxoasiero Tuna.

10.6 ToO4YHOCTbU3MEPEHWUA MPUUCMONb30BAHUN UHCTPYMEHTalIbHbLIX METOA0B MPOBEPAOT NyTEeM aHanu-
3a cepTMMLNPOBaHHBIX CTaHAAPTHEIX 06pasLoB M CpaBHEHUS MONYYEHHbIX Pe3ybTaToB ¢ NacnoPTHLIMW 3Ha-
yYeHusmu. Ecnn ceptudnumpoBaHHble cTaHdapTHble obpasupbl Noaxoaswero cocraBa OTCYTCTBYHT, AN
NPOBEPKN TOYHOCTM N3MEPEHUNA MOXKHO UCMOSb30BaTh METO CTaHAAPTHBIX 406aBOK.

11 O6paboTka pe3ynbTaToB

PesynbTar ucnbiTaHUn NpeAcTaBsioT Kak cpedHeapudmeTnyeckoe 3HauYeHWe ABYX napasnnenbHbiX
onpeaeneHuin 1 BLIPAXKAIOT Ha CyX0e COCTOsIHME TOMMUBA. PesynbTaThl UCbITaHUi MOryT 6bITb NepecynTaHbl
Ha pasnnyYHble COCTOSAHMS TONMBA.

MaccoByto 400 anemMeHTa B Cyxoi npobe 39, BbIpaxeHHyH B MI/KT, BBIYUCASIOT No chopmyne
3d=(03—03,o)v 100 M)
m (100 -w?y

rae ¢, — KOHLEeHTpaLms dneMeHTa B pacTsope npobbl, Mr/ams;
C5 o — KOHLieHTpaLMs aNeMeHTa B pacTBOPE XONOCTOro onbita, Mr/ams;
V — o6beM pacTBopa npobbl, cM3;
m — macca HaBecku Tonnuea, oTo6paHHas Ans UCMbITaHus, T;
We — maccoBas Aons BNnarv B aHanuTu4eckol npobe tonnmea, % macc.

12 MMpoTokon ucnbITaHUK

MpoTokon UcibITaHW QOMMKEH coaepKaThb criedytoLlyo MHdopMaLuio:

a) naeHTUdbNKaLMOHHbIe AaHHble NabopaTopun U aaTy NpoBeAeHUs UCNbITaHUS;

6) naeHTUdbMKaLMo nceneayemoi npobbl;

B) CCbIJIKY Ha HacTOALMIA CTaHAapT,;

r) pesynbTaTbl UCNbITAHWIA C YKa3aHUEM, Ha KaKoe COCTOsAHME TOMNTUBA OHW BbIPaXKEHBI;

a) nobble 0cobeHHOCTN, OTMEeYEHHbIEe B X04e UCTbITaHWiI;

e) MpoBoAMBLUMECS NPU UCNbITaHWAX NPoLeaypbl, He onrcaHHble B AaHHOM cTaHdapTe UM Heobsisa-
TenbHbIE.
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