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B coorBercrBRE ¢ TpeGopanmsmu N'OCT P HCO §725-1-2002
+ TOCT P UCO 5725-6-2002 n na ocHOBANHHN CBHAETEJHCTBA O

MeTpojioravdeckoit arrecvanun N 224.01.03.301/2004 8 MBH Bme-
cenbl niMmeHeums ([Ipomoxoa N zacedanus HTC @PI'Y «PIAM»
MIIP Poccuu om 2004).

Metoauka npejHa3HaY€HA AJIS BHNOAHEHHA HM3MEpPEeHHM Macco-
Boli KOHIECHTpPalHM HOHOB &NMIOMHHHA B HPUPOAHHIX, OYHIIEHHHX
CTOYHHIX H IMHTHEBHX BojaX B Amama3soHe 0,04-0,56 mr/amM’ ¢oToMer-
PHUYECCKUM METOHOM C aTIOMHHOHOM.

Eciam MaccoBag xOHIEHTPaIUS HOHOB aJliOMHHHS B aHaJIH3Hpye-
Mo# npobe mpeBHmaeT BEpXHIOIO IPaHHIY AHana3oHa, TO AodycKaercd
pa3baBienne npobm TakuMm o00pa3zoM, 4TOOH XOHHEHTpAaHHi HOHOB
aJIOMHHHS COOTBETCTBOBAJA PEeriIaMeHTHPOBAaHHOMY AHaNa3oHY.

Onpenenedanio MemaeT cofiepXkaHne B HcciaeAyeMoli npobe xene-
3a (III), ocratounoro xnopa, ¢ropuzmos or 0,3 go 25 Mr/mm>, docda-
ToB 0T 0,2 no 80 Mr/maM°, a Takike CyMMapHOe KONHYECTBO OpraHHYe-
CKHX BEHmIECTB IO XHMHUeckOMy notpebaenmo kuciaopoaa (XIIK) no
1500 mMr/mn.

YeTpaneHue Memammax BIHISHAN onucaHo B pasaene 9.

B cnydae npucyrcTBHS MEIMAalOMHX BellecTB 0ojee BHICOKHX

kouneHTpanui HeoOXoZEMO HCIIONDB30BATL APYTroft METOA.

1 ITIPUHIINII METOJA

MeTox OCHOBaH Ha CHOCOOHOCTH MOHA adIOMHHUA 00Opa3OBHBATH
C aJIOMHHOHOM KOMIJIEKCHOC CO€AHHEHHE OpaHXeBO-KPacHOTO 1BETa,
KoTopoe GoTOMeTpHpYeTcs NpH AnKHHEe BodHH 325-340 uM. Peaknus
ocymecTBigeTcs: B crabokuciaoMm pactBope npu pH 4,5-4,65 B npreyT-
CTBHM cyibdaTa aMMOHHH B KauecTBe cTabunH3aTOpa OKpPackKH KOM-

HJCKCHOTO COCAHHECRHH!.
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? NIPUNHACAHHBIE XAPAKTEPUCTHKHU TOTPELIHOCTH
U3MEPEHHI U EE COCTABJISIOUX

MeTtoauka BHIOAHEHUS H3MepeHUM ofecnequBaeT NONy4YeHHE
pe3YJIbTAaTOB H3MECPEHHI ¢ MOTPEeniHOCTHIO, HE npeBHImaomed 3uavye-

HUM, IPUBEACHHBIX B Tabauue |

Tadoauna 1

JuanasoH usMepeHuH, 3HayeHusd nmoka3sartejiedt TOYHOCTH, IPABUIbLHO-

CTH, HOBTOPAEMOCTH H BOCIIPOU3BO JUMOCTH

-

Huarnazon [lokazareins [lokasaTtenn [Tokazarens |Ilokazarenn
quepeHHﬁ.. NOBTOPACMOCTH { BOCHPOHU3BOAMMO- { IIPABHIILHOCTH| TOYHOCTH

ME/ M’ (OTHOCHIENLHOS | CTH (oTHOCHTENDbHOE | (TPARRANLI OTHO- | (EPAHMUM OT-

CPCANCKBAAPATH~ | cpeanckBagpaTHuc- | CHTCIBHOR CHC- | HOCHTCALHOH

YECKOE OTRIOHCHHE o voe oTKIIOHEHHE Boc-] TEMaTHYEcKOH | NOTpeIuNOCTH

HOBTOPIEMOCTH), | Npou3BoAHMocTH), { NMOTPCHIHOCTH 1HpM BCPOATHO-
a,. % or. % npu BeposinocTi| ctH P=0,93),
l P=0:95): :I:BG# % :1:51:3 %

oT 0,04 no 0,56 Bka 7 o 16 24

3HaYeHH] NoKa3aTeds TOYHOCTH METOAHKH HCMOJNB3YIOT HPH.

— 0QOpMIIEHHH PE3YyJIbTATOB aHAaNU3a, BhiAaBacMHX JabopaTopu-
el

—OLIeHKE [ACATENBHOCTH JabopaTopHil Ha Ka4yecTBO IIPOBeACHHS

MCHOBITEHHHN,

—OILICHKE BO3IMOXHOCTH HCIIOJIL30BAHHU PE3YALTATOB @HANIH3a IIPH

peajiM3alliid MeTOAHKH B KOHKpeTHOH nadboparopun

3 CPEACTBA UBSMEPEHUN, BCIOMOT ATEJIbHOE
OBOPYJOBAHHUE, MATEPHAJIbI, PEAKTUBbI

3.1 Cpencrea HiMepeHnii, BcnoMorareinhnoe obopyxosanue

CuextpodoToMeTp HIH POTOINEKTPOKOJIOPHUMETD, NO3BONA M
M3MEPATH ONTHYECKYIO ILIOTHOCTD IIPH ANHHE BONHH A=325-540 um

Krosetnl ¢ Toimunoif ontudeckoro ciaos 30 MM
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Becrl nabopatopsrle, ranpumep, BJIP-2000 no T'OCT 24104-
2001.

1'CO ¢ arrecToBaHHEM COJepXaHHeM HOHOB aNIOMHHHS C IO-

rpemAocThio He 6onee 1% npu P=0,95

DIEeKTPOIINTKA ¢ 3akpuTo#f cnupaasio o 'OCT 14919-83 (unm

necgaHasg bang).
pH-MeTp mobol Moaenn

bumuctanagrop

Kon6wm mepumne 2-25-2, 2-100-2, 2-250-2, 2-1000-2 o ’'OCT
1770-74.

Hunetxu rpagyupoBaHasie BMecteMocThO 1, 2, 5, 10 o T'OCT
26227-91.

IIunerku ¢ oguolt orMeTko#t BMecTuMocThiO 5, 10 no 'OCT
29169-91.

3.2 IHocyna
Craxaupl xamMuueckue B-1-100 TXC no I'OCT 25336-82.
Ctakanw ang B3pemuBaukia CB no 'OCT 25336-82.

3.3 PeaxctHBbl H MATEpPHAJIB

AnoMAHOH (aMMOBRIfHAd CONb aYPHHTPHUKAPOOHOBOH KHCIOTH)
no TV 6-09-5205

Ammonnii ceproxucnsiit no N'OCT 3769-78.

Kuciora ackopbunonas no TY 64-5-95

AMMonnit ragceprHokucastit (nepeynngart) no FOCT 20478-75.
Boaa mucrunnupoBannas no ' OCT 6709-72.

Hatpuit ykcycHokucnpi, 3-soausiii no 1 OCT 199-78.

Hatpus rugpokcay no I'OCT 4328-77
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Hatpuif ceproBarncTokucueii 5-1u Boausii no 'OCT 27068-86.
Kucnora cepnas no 'OCT 4204-77.

Ykeycuas xkucnora no ['OCT 61-75.

XnoprcToBOogopoAHas (cominad) kucnota mo I'OCT 3118-77

(nn.1,19 r/em?).

AmoMuHu# MeTannu4eckuil rpa”ynupoBaHHuM mo TY 6-09-
3742

GOenondranenn no TY 6-09-4530-77.

Coupr 3tunoBHi pexTHPukoBaHHbIH TexHHYeckuii mo [NOCT
18300-82.

Bce peaxTnBbl, UCHIONB3YEMbIE AN aHAH33, KOJNXKHB OBITH KBa-

THQHKAIHY X 9. UM 9/J1a.

JomnyckaeTca HCHONB30BaHHE CPEeACTB H3MepeHHsu, o0opyjioBa-
HHA M MaTCpPHANOB C METPONOTHUCCKUME M TEXHHUYECCKUMHU XapaKTepH-

CTHKAMH He XYXe YKa3aHHEIX.
4 YCJJOBUSA BE3OITIACHOI' O ITPOBEAEHUSA PABOT

4.1 llpy BHNIONHEHUH aHAAN30B HeoOXOAHMO coOmoaarh Tpebo-

BafMsI TEXHHKH Oe30NacHOCTH HpU pabore ¢ XMMHYeCKHMH peaKkTHBA-
MEIO01'OCT 12.1.007-76.

4.2 DOnextpobe3onacHocTr npH padore ¢ IAEKTPOYCTAaHOBKAMH

no I'OCT 12 1.019-79.

4.3 Oprannzaung o6ydenus paboTHHKOB O€30IMacCHOCTH TPy aa No
['"OCT 12.0.004-90
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4.4 llomemenue nabopaTopuH AONXKHO COOTBETCTBOBaTh TpeGo-
BaHUAM noxapro#f OesonacHocty nmo T'OCT 12.1.004-9]1 u umer:

cpeacTa noxaporymenus nmo FOCT 12.4 009-83.
S TPEBOBAHMS K KBAJIMOHKAIIAU OIIEPATOPOB

BrinmonHenue u3MepeHHH MOXET NPOHU3BOJUTL XUMHUK-AHAIHTHK,
Blajeomuil TeXHukoH doToMeTpuueckoro aHaln3a H H3YYHUBINUN HH-

CTPYKIHIO IO 3KCIIyaTailMu cnekTpoGpoToMETpa HiIH POTOKONIOPHMET-

pa

6 YCJIOBRS BBIIIOJHEHUS U3SMEPEHUU

H3MmepeHBs npoBOAATCA B HOPMAJABHBIX JIaOOpPaTOPHBIX YCIOBH-
qxX’

Tempeparypa okpyxalomero Bo3ayxa (22+5)°C;

Atmocdeproe gaBieHue (84-106) klla;

OTHOCHTENbHAs BIaXHOCTH He Gonee 80 % mpu t=25°C;

YacTora nepemMeHHoro toka (50+1) I'n,

Hanpsaxenue B cetu (220+22) B

7 OTBbOP U XPAHEHMUE IIPOb

O16op npob HLPOH3IBOAHTCA B COOTBETCTBHH ¢ TpeOoBaHHUAMM

I'OCT P 51592-2000 "Boaa O6mue tpeGoBanud x otbopy npobd”

7.1 Ilocyny, npennaszsHaueHnyo Axis otOopa W XpaHeRus npobd,

IPOMBIBAIOT pacTBOpOM constHol kucnoTsl (1:1). a 3aTeM gucTHIIUpO-
BaHHOU Bogolf. O0reM oTOupaeMoli mpoOH AoAXEeH OHTL HEe MeHee

200 M.

-y
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7.2 1lpo6bl aHanu3upYIO1 He NO34HEE, 4eM depe3 2 yaca Mocle

oTOOpa MM KOHCEPBHPYIOT, A0OaBISA PacTBOP XJIOPHCTOBOAOPOZHOMN
3

KHCHOTH (2 Monb/AM’) M3 pacdeTa 4 Kamnu Ha kaxawe 100 cM’ npo6i.

3aKkOHCEepBRUPOBaHHYIO Npoby xpaHAT He Hojec 3-X CYTOK.

1.3 llpu otbope npod cocrasngercd akt ordbopa npod 1o yTeep-

KHeHHOH GopmMe, B KOTOPOM YKa3bslBaeTCA:
- [l€JIb aHalH3a, NpenoiaracMbie 3arpA3HUTENH,
- MeCTO, BpeMs oTbopa,

- HOMEp IpoOsl,

- XOJIXKHOCTh, paMuiIHg oToOpaBmiero npoly, AaTa

8 IOAT'OTOBKA K BBIINIOJIHEHUIO USMEPEHUH

8.1 IlpureToBijicHHE PACTBOPOB H PEAKTHBOB

8.1.1 llpuzomoenenue 2padyupoeouHslx pacmeopoe U3 CmaH-

oapmnozo obpaiya.

IIpu Mcnoabp3oBaHHU cTaHAapTHOro obOpa3na npoOH3BOAAT pasBe-
JCHUE €ro B COOTBETCTBUM ¢ HMHCTPYKIHEH no NpuMeHeHuo. MaccoBasg

KOHIEHTpalHgd alllOMMHHI B paboueM TrpaxyUpPOBOYHOM pacTBope

AOJIXHa cocTaBiaaTh 10 MI‘/ZLM?'

8.1.2 Illpuzomoenenue zpadyupoeounsix pacmeopos u3 Memal-
AUYLECKOZ0 QNIONHUHUA.

8.1.2.1 Ocnoenoli pacmeop uOHO8 GAIOMUHUSR.

B3gemupaioT ABe-TPH rpaHyJn aTIOMHHHA HA QHATUTHYECKHX
BeCcaX ¢ TOYHOCTHIO JO 4YeTBepTOoro 3Haka mocie sandaroil. Hamecky
NOMEMaloT B MepHyIo kKonby BmecTHMocThIo 300 cM’, mobasnsior 10-
15 cM® GHAHCTAATHPOBaHHOMN BoAN H 10 cM° KOHUEHTPAPOBaHHOM CO-

NAHOH KHCIOTH
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PacTBOpeHHE aNiOMHHHUA CONPOBOXAAeTCS BBHIACACHHEM BOJOPOJA, €C-
IH BHIENEHHE BOJOPOJAA IPEKPATUTCH, a TPaHYJb O0CTaldCh HEPACTBO-
PeHHBIMH, XOOaBAAIOT eme HeMHOro kucioThl llocne pacreropenms
aniOMHHHUE 00beM pacTBopa JOBOJIAT A0 METKH OHAHCTHIIHPOBAHHO if
Boao# PaccYuTHBAIOT MAcCOBYI0 KOHHEHTPAIHIO HOHOB aMIOMHHHA B

NMONYy4eHHOM pacTBope 1o hopMmylie
Ca = a-1000/V
rie Ca; - MaccoBasi KOHIEHTPaNg HOHOB aMIOMUHHS, MI/cM”,
a - HABECKa METaJNUYeCcKOro adiOMAHNA, T,
V - obbseM MepHOI KOAGH, cM”

llpy XpaHeHHH B NAOTHO 3aKpHITOH MoCy Ie pacTBOp ycToHumB.

3.1.2.2 llpomesicymounsiit pacmeop ¢ Maccoeowt KOHYeHmparu-

- k4
el HOoHO6 atomunun 50,0 mxz/cm”.

PaccuuTHBaOT 00b€M OCHOBHOrO pacTBOpa, XOTOPHH HeoOXo-

3
InMo B34Th Ang nonvuenus 100 cm™ pacTBopa ¢ koHUeHTpanuel aito-

mauug 50,0 Mxr/enm’.
V=100-50/C4,- 1000, rzne

g 3
V - 00BeM OCHOBHOI'C pacTBOpa alIOMHHHI, CM’,

Cal - MaccoBas KOHIEHTpallia ajJiIOMHMHHS B OCHOBHOM pacTBoOpe,

MITOM .

Paccuntagubi 00beM OCHOBHOTO pacTBOpPa NOMEITAIOT B MEPHYVIO

3
xoJ0y BMecTtuMocThi0 100 cM”, moauBaloT OMAMCTUNAHpOBaAHHOH BO-

HOH XO METKH M nepeMemuBaloT Xpaudar He bonee 1 Mecsaua.
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8.1,2.3 Pabouuii pacmeop c maccosoii KoHyenmpaueit UOH08

3
anwoMunun 10,0 ymrz/cm .

3
IuneTxoif BMecTMOCTBIO 20 oM” oTOupawoT 20,0 cM’ mpomexy-
TOYHOTO pacTBopa aIIOMHHHA, NOMEMAIOT B MEPHYIO K00y BMECTHUMO-
cTeio 100 eM® m HOBOAAT 06bEM pacTBOpa A0 METKH OHNHUCTHILIHPO-

BAHHOH BOJOH

XpaHaT He Boliee CYTOK.

8.1.3 Ipuzomosirenue ayemamnozo Oyghepuozo pacmeopa

(rH=4,6140,1).

400 r TPeXBOAHOI'O YXCYCHOKHCIOrO HATPHA NOMEMAIOT B Mep-

3

Hylo xoafy BMectuMocThIO 1000 oM™ M pacTBOpPH1OT ero npH Hebonb-

mom HarpeBaruy (40-50°C) B 400-500 cM’ RHCTHIRHPOBAHHOH BOJHI,
npuiaupaT 183 cM® Jle ITHOT YKCYCHOY KHMCJIOTH H NOCHE OXNaXACHHL
HOBOMIT 0o6rmeM pacTBopa 10 MeTKH AQHCTHIIHpoBanHo# popoift. pH
pPacTBOpa KOHTPOJNHPYIOT NOTEHIHOMETPHIECKUM METOLOM. XpaHAT He

Ooliee OAHOTO Mecs1ia.

8.1.4 Ilpuzomoenenue pacmeopa 2uOpoOKcUda HAMPU.

10 r ruapokcuia HaTpHa pacTBopaioT B 90 oM’ GHAMCTHIIHpPO-
BaHHOH BOALl. PacTBOp XpaHST B HOJHITHICHOBOH HOCYAE B TCUEHHE
3-X MeCA1ieB

8.1.5 Hpuzomoenenue pacmeopa cyasama amMmonus.

50,0 r cynbdata amMmouHs pactBopaioT B 100 oM’ XHCTHIUIHpO-

BaHHOH BO ALI.
8.1.6 ITpuzomosnenue pacineopa aIOMUHOKA.
0,500 r amoMMHOHAa PacTBOPAIOT B cTakaHe B 100 cM’ HarpeToft

N0 KHOECHHd AHCTHANHPOBAHHOH BOJE, PACTBOP OXJaXAAIOT JO KOM-

HaTHON TemmepaTyphl, mpuGasasior 12,5 cM® anerarHoro 6ydepHoro
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pacTBOpa M NEPENHUBAIOT B MEPHYIO Kouby BMecTHMOcThIO 250 oM’.
Pactsop nosomdt Ao MeTku OuaucTu/nHpoBanHoif Bojgo#. [Ipuroros-
NeHHbIH pacTBOP XPaHAT B TEMHOH repMeTH4YHO 3akpbiToll ckiasfHke He

6onee 3-X MeCAIEB.
8.1.7 lTpuzomoenenue pacmeopa ackopbunoeoli Kucromy..

0,300 r ackop6uHOBOH KHCIOTH pacTBOPAIOT B 10 cM’ OUIACTHI-
nupoBaHHOi Boan PacTBop roToBiaT HemocpejacTBEHHO mepex MpoBe-

JEHHEM aHanH3a.
8.1.8 Ipucomoenenue pacmeopa HaOCEPHOKUCAOZ0 GMMOHUA.

5,0 T HajAcepHOKMCIIOTO aMMOHHs pacTBopfioT B 10 cM’ 6mau-
CTH/LIEPOBaHHON BOABI, NEPEMEMUBAKOT O NOIHOIO PacTBOPEHHA CO-

8. PacTBOp rotoBsST HENOCPEACTBEHHO Ilepe] NpOBeJeHHEeM aHajln3a
8.1.9 ITpuzomosnenue pacmeopa penonrgpmaneuna.

Hagecky 0,100 r ¢enondranenna pacreopsgor B 80 cM’ 3THIIOBO-
ro coupTa B MepHoH konbe BMecTHMOCThIO 100 cM”, 3aTeM HOBOAAT XO
METKH AHCTHWLIAPOBAHHOM BOAOH PacTBOp XpaHAT B 3aMHIIEHHOM OT

CBETa MECTE JIO BHEINHUX U3MeHeHHul

8.1.10 Ilpuzomoenenue pacmgopa Hampun cepHOGamuUCmMoKuc-

Aezo (muocyasgram nampun) ¢ konyeumpavueii 0,1 MoB/OM,

HaBecky 25,00 r HaTtpus cepHOBaTHCTOKMCIOTO HATHBOJHOIO
pacTtBopsoT B 400 cM" ANCTHIINPOBaHHON BOABl, ROOABASIOT IRIWH-
APOM BMECTHUMOCTBIO 10 cM® 10 M’ H306YTHIOBOTO CIIHPTA, TINATENb-
HO IIEpEMEIMHBAIOT H JOBOAAT 00BbEeM [0 METKH AMCTHIIIHPOBaHHOMH

3
Bo Aol B Mepuoli xoabe BMECTHMOCTHIO | 1AM
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PactBop roaeH x npameHeHHIO uepes 10-14 cyrok. XpaHurcsa B
CKIAHKE U3 TEMHOTO ¢TeKja He 0oliee 3-X MecsLeB.
JlonyckaeTcs MNPHIOTOBACHHE H3 CTAHAAPT-THTPA COrjlacHO MH-

CTPYKUHH 0O OPUroTOBAECHHIO

8.1.11 IIpuzomoenenue pacmeopa Hampun CepHOaAMUCMOKUC-

020 (muocyasgham nampun) c konyenmpayueit 0,01 MOns/Or’.

100 cM’ pacTBopa HaTpHd CEPHOBATHCTOKHCIOIO ¢ KOHIEHTPAI{H-
eff 0,1 Monp/AM” pazGaBIfAIOT CBEXENPOKHIAYEHHON W OXJax ZeHHOM
JUCTHIAANUPOBaHHOU BomoH, nodaBiudioT 0,2 r© yriekucaoro HaTpHsa H
AOBOJAT 00Bb€M pacTBOPa A0 METKH AHCTHNIMPOBaHHOH BoJoH B koJbe

BMEeCTHMOCThIO | ,I[MS. Hcenoap3yioT cBeXxenpUuroToOBACHHNE pacTBOP

8.2 [locrpoenne rpalyHpoBO4HOrO rpaguKa

3 momemaior 0: 0,1; 0,2:

B Mepnnie KONOBM BMECTHMOCTHIO 25 cM
0,4; 0,7; 1,0 u 1,4 cM’ pabouero cTaHJaPTHOTO pacTBopa, 4TO COOT-
ercTyeT 0,0; 1,0, 2,0; 4,0; 7,0; 10,0 1 14,0 MxT anioMHHHS B 25 oM’
npobr nau 0, 0,04; 0,08; 0,16; 0,28; 0,40 u 0,56 MI/IM° aTIOMUHUS
Jlanee BHnoAHSOT aHanus oOpa3loOB ANA IpaAyHpPOBKH, B TOpAJKE
BO3pacTaHHs HX KOHHOeHTpamuM, corinacHo .10 Kaxmm# obpasen
aHaJIH3UPYIOT 2-3 pa3a U BHYHUCIHAIOT cpejHEe 3HauYcHHE OHNTHHECKOMH
NAOTEOCTH [AAd Ka¥JA0ro pactBopa, BHIYHTad U3 ITOJYYEHHONO 3Hade-
HHY ONTHYECKOM NNOTHOCTH CpeJlHEe 3HAUYEHHE ONTHUYECKOH IIOTHO-
CTH XodocToif npods 1lo NoMyyeHHHM JaHHHIM CTPOAT rpaiyHpoBOU-
HEI{ Ipaux 3aBHCHMOCTH ONTHYECKOH NIOTHOCTH pPacTBOPOB OT KOH-

3
HEHTpAallMHd ANIOMHUHHMA B MI/AM™ HJIH PACCHYHTHIBAIOT ypaBHeHHe per-

PECCHH METOJOM HaHMEHBIIHUX KBAaApPaTOB.
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8.3. Kontpoasn cradniabHOoCTH rpagyaposoutoili XxapakrepucTuKu

KouTpoins crabiipsHOCTH rpajlyupoBodYHON XapakTEpHCTHKH Npo-
BOJAT HE peXe OJHOIO pa3a B MecCHll MJIM NPH CMEHE NapTHH peakTH-
BoB. CpeacTBaME KOHTPOJIA ABIAIOTCS BHOBL IIPHIOTOBIEHHBIE 00pas-
1Bl A1 rpa Xy MpoBKH (He MeHee 3 o6pasioB).

I ' pagyHpOBOYHYIO XapaKTEpHCTHKY CHUMTaIOT cTabunpHOH Impm
BHINOJNHEHHH HN8 Kaxjoro oOpa3ma And rpaZyHupoBKH CleYIOHIEro

YCIOBH:

| X-C|<196-C-0,01-5,

rae X — pe3yAbTaT KOHTPOJILHOTO M3MEPEeHHS MacCcoBoll KOHHNEHTpa-

HHH alIOMEHHE B 00pa3le a14 rpaxy HpOBKH;

(' — aTTecTOBaHHOE 3HAYCHHE MacCOBOH KOHHIEHTpallHH aTIOMH-

HHEs B oOpasue Ang rpajy HpOBKH;

ORr — CpeNHEKBajJpaTHYECKOe OTKIOHEHHE BHYTpHUIabopaTOpHOH
NPEeHU3NOHHOCTH, YCTAHOBACHHOE IIPH pealM3aliiil MeTOAUKH B Jabo-
paTopuH

ITpumeuanue. JlonmycTuMO cpejHeKkBaJpaTHYECKOoe OTKJIOHEHHE

BUYyTpHNabopaTOpHON MPEeHAIHOHHOCTH NHPH BHEJIPCHMH METOAHKH B

nabopaTOPHH YCTaHaBIHBAaTh Ha OCHoBe BHpaxeHHs  OR = 0,84 Og ,

¢ NOCHEAYIOMHM YTOYHEHHEM 110 Mepe HaKOILIeHH® HHPOpMalHH B

npoliecce KOHTpod ¢cTabUILHOCTH pe3yAbTaTOB aHAIH3A

3HayeHHd O, ONpHBejxcHN B Tabaune 1

Ecnu ycinoBde cTabUABHOCTH IpaAyHpPOBOYHOH XapaKTepHCTHKH
HE BRINOJIHIETCS TOJBKO ANiA OAHOI'C o6pa3ua s rpafy HpoBKH, HEOO-
XOAUMO BHIIOJMHHTL IOBTOPHOE H3MeEpeHHE 3TOoro obpasna ¢ EAbIO

HCKIIOYEHHS pe3ynbTaTa, copepkamero rpyOyio norpeutHocTs.

11
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Eciu rpagyupoBodHas XxapakTepHCTHKa HecTaOUIbHA, BHISCHAIOT
IIPUIHHEE B NOBTOPAIOT KOHTPOIb ¢ HCIIONB30BaHUEM APYTHX 0Opa3loB
i1 rpajyHpPOBKH, NPEAYCMOTPEHHBIX MeTOAMKOH. I1IpH HmOBTOpHOM
OOHapyXCEHHM HecTaOHNIBHOCTH [PpajlyUpOBOYHOH XapakTEpHCTHKH

CTPOSAT HOBHIH rpajgynpoBouHHié rpaduk.

9 YCTPAHEHHUE MEIIAIOIUX BANSTHUN

9.1 Memarouiee Biuanue xenesa (I1I), obpasyomero ananoruy-
HO OKpaleHHOE COeAHHEHHE, YCTpaHIeTCd BOCCTAHOBJIIEHHEM €ro ac-
xopbuHOBOil KMCnOTOH B XoJe NpoBeAcHHUs aHanm3a mo pasgeny 10.
[Ipy sToM vcTpaHsieTcs Takxke BIHSHHE OCTaTOYHOIO XJiopa NpH KOH-

IeHTpanuu ero xo 0,5 MI/ M.

9.2 IIpn nHanuauu B BOoJie OCTATOYHOro Xjopa Homee 0,5 Mr/aM°
€ero BIHAHHE ycTpaHsferca jJoOaBlicHHEM 3KBHBAJNCHTHOIO KOJIHYECTBA
pacTBOpa cepHoBaTHcTOokuciaoro Rarpus 0,01 Monp/aM” B TakoM o6ne-
M€, KOTOpHI OyneT 3adukcupoBaH mocje NpoBeJeHAs TATPOBAHUS Ha

COACPIKAHHE XN0Opa “8KTHBHOIO HOAOMETPHYECKHM METOAOM.

9.3 Ecan okpacka npoOH He YHHYTOXEHA B npoluecce npobonoa-
IFOTOBKH M pa30aBieHHsA, HEOOXOAMMO INPOBECTH OIBIT, B KOTOPOM OK-
pamieHHYIO npoly ob6paboraTh Takxke, Kak ¥ Npd aHanule, HO Oe3 fo-
baBReHMS peakUMOHHOH cmecHm OnNTHYECKHE NIOTHOCTH NOMYYEHHBIX
pacTBOpPOB “Xoxocroli, “paboueit” npoOH # HpoOH HA IBETHOCTH H3-
MEPHTH OTHOCHTENHHO AUCTHINHPOBAHHON BOJIBI, IS pacdera HCTHH-

HO¥H ONITHYECKOH INIOTHOCTR HCHOJB30BaTh POpMYIIy:
Ditcr ~ Dpaﬁaq - DH,BETH = Dxnnncr

9.4 lipu conepxannu ¢propuaoB B ucciuexyemoii npobe ot 0,3 mo
25 Mr/oM°, docdaros ot 0,2 no 80 Mr/am>, CYMMApPHOI'C KOJIRYECTBA

OPTAaHHYECKHX BEmMECTB I10 XHMHYECKOMY INOTpeONEeHHIO KHCIOpOoZAa
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(XITIK) mo 1500 Mr/nM® nns yeTpaHeHHS MX MELIAIOINEro BAMSHUA IPO-
Oy BOAH Heobxoxumo mpexBapuTeabHO 06paboTaTh HaACEPHOKHCIHIM
aMMOHMEM. [Ing 5Toro B 3aBHCHMOCTH OT COAECPKAHUS AMIOMHHHA B
TepMOCTOMKMH cTakan BMecTHMocThi0 SO ¢M’ moMemaror 1-25 oM’
npobul, muneTko#i xobaBasioT 0,5 cM’ CBeXENPHIOTOBIEHHOTO PACTBO-
pPa HaACEPHOKHCIOTO aMMOHHUS H BERINapHBaKT Npoly A0 6ednX rycTHX
[IApOB CEPHOH KHCAOTH (IOYTHU Aocyxa). CTakaH OXJNaxgawoT, objuBa-
0T CTEHKH HebOAb MMM KONHYeCTBOM OMAMCTHNNUPOBaHHONW BOIM H
BhiliapHBaHHe HOBTOPAIOT. K BraxxHOMY OCTAaTKy NOCJE OXJaXICHHI
NOPHMAMHM NPUIHBAIOT 25 cM® OGmauctunnuposanHol Bogm PactBOp
Kax/JAblH pa3 nepeMewmiuBayoT. 3aTeM NpuiuBarT 1-2 Kanam pacTBopa
denondranersa ¥ No KamiasgM HEHTPaRU3yIOT HU30HITOYHYIO KHCIIOT-

HOCTH PaCTBOPOM THAPOKCUJa HaTpusf. llanee NpoBoA4T ONipeJeNeRHue

o pasgeny 10

10 BBIITOJIHEHWUE U3MEPEHUU

B meiiTpanu3oBaHHHH pacTBOP N06aBNSIOT 1 cM°> pacTBOpa CYIIb-
daTa aMmonHH, 2,5 cM’ aneTaTHOrO 6ydepHOro pacTBopa, pacTBOp He-
peMemuBaloT, NMPUIMBAIOT | cM’ pacTBOpa 8CKOPOHHOBOU KHCAOTH H
2 cM’ pacTBopa amoMHHOHa. Uepes 25-30 MMHYT pacTBOpP NEPEHOCAT B
MEPHYIO KOJOY BMECTHMOCTbIO 50 cM’, ONONACKHBAIOT CTaKaH He-
CKOJNIKO Ppa3 5 cM’ GMAMCTHIIHPOBaHHOM BOMB, KaxAui# pa3 ciuBag
NPOMBIBHYIO BOJY B MEDHYIO KONOy ¢ pacTBOpPOM, 3aTeéM pacTBOP B
KoJiOe JOBOIAT A0 METKHM OHAHCTHIIHpOoBaHHOH BOAOH, NepeMeniuBa-
IOT H 3aMepAIOT ONTHYECKYIO INIOTHOCTE pactBopa NpH A=525-540 BM
B x10BeT¢ 30 MM Do OTHOmeHMIO K OMAHCTHIARHPpOBAaHHON Bojge OnHo-
BPEMEHHO aHAaJOTHIHO IMOTOBAT XO0JOCTyIO Npoby, obpadaTkiBag OHIH-
CTHJMPOBAHHYIO BOJYy ONHMCAHHBIM BHIE MeTOA0M. (OOTHYESCKYIO

INOTHOCTD XOJNOocTod Npo6GH 3aMEPAIOT OTHOCHTENBHO OHAHCTHIIHPO-

BaAaHHON BO/IHI

13
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OnTHdegpyI0 NAOTHOCTH pabodeit nmpoOH moayvayoT, BHIGUTAS H3
3aMEpeHHON oNTHYECKOH INIOTHOCTH MpOOBl 3HAUYEHHE ONTHYECKOM
ILIOTHOCTH X0jiocTo# mpobul. CojepkaHue ANIOMAHHA B MI/AM° Haxo-
JAT 11O I'PajyupoOBOYHOMY rpadnky

Beananna Dionocr 1lpu pabouux H3MepeHUAX HE JOJXHA [PEBbI-
math BENUIUHY Dyonocr TPH NOCTPOEHHM I'Pafy HPOBOYHOrO rpadHkia.
B opoTHBHOM cjydYae NPOU3BOAUTCH NPOBEPKa KadecTB4a peakTHBOB H

TUCTHITHPOBAHHOH BOJH

11 OBPABOTKA PE3VJLTATOB UBSMEPEHU

3a pe3ynbTaT aHanM3a X, NPHHAMAIOT CpEAHee apHPMETHIECKOE

3HAYEHHUE ABYX MapalIeNbHREIX onpeiaenenuil X; u X,

R % 2 »
A1 KOTOPHX BRINONHACTCA CACAYIONICC YCIOBHC.

|X1 — Xgl < r-(X;+X45)/200 (1)

rae r - Ipeaed NOBTOPIAEMOCTH, 3HAYCHNAI KOTOPOI'0 NPHUBEACHEH
B Tabnune 2.
Tatbanua 2

3Ha4YeHHus upejena NnopTopseMocTd NpH BeposTHOCcTH P=0,95

o ikilyen, el C T B T R R E A R o i

| Huramna3zoH u3MepeRuii, [Tpenen moBTOPIEMOCTH

Mr/ oM’ (oTHOCHTENBHOE 3HAYEHHE HO-
[y CKaeMoro pacX0XACHAS MexX-
Ay ABYMS pe3yJisTaTaMH Iapai-

o L JNeJIbHBIX Ollpe ACNECHUH), 1, Yo
oT 0,04 nmo 0,56 20

Ilpu HeBRImOTHEHHH yca0BHA (1) MOTyT OHTH MCIIONH30BaHH MeE-

TOABI IIPOBEPKH HNPHEMIEMOCTH PE3YJbTATOB NAPATLICILHBX ONpCAC-

JE€HANW U YCTRHOBINCHHA OKOHYATEJIbHOIO pe3ylbTaTa COrlacHoO pasjeina
> 'OCT P MCO 5725-6

14
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Pacxoxaenue MexJay pe3yJbTaTaMH aHaliH3a, IOJY4EHHBIMH B
IByX nabopaTopuax, He HOIXHO NpeBHINATh mpeiesia BOCNPOU3IBOAN-
MOCTH IIpM BHINONHEHHUH 3TOTO YCHAOBHA NpHeMieMbl 00a pe3ynnrara
aHaNIN3a, U B Ka4YeCTBE OKOHYATEJIHHOTO MOXET OBITL MCHOIb30BaHO HX
cpeiHee apuPMETHYECKOoe 3HayeHue. JHadeHUd Npejeda BOCIPOU3-

BO/JIMMOCTH NPHUBEJEHH B TaOnuue 3.

Tabanna 3

3HadeHNd Ipejena BOCIHpoOU3B0AUMOCTH NIpH

BeposATHOCTH P=0,95

Ilpenen BocupOU3BOAUMOCTH

JArnana3zoH n3MepeHuii,
MT/ M’ (OTHOCHTEJIbHOE 3HAYECHHE AOIYC-

KaeMoOI'0 pacXoXACHHI MEeXAY ABYMS

pe3yilbTaTaMi, NOJYUYEHHBIMY B pa3-

HEIX nabGopaTopuax), R, %

ot 0,04 mo 0,56 25

S L ————

ITpu npeBrilieHuR HpeAcia BOCHPOU3IBOAHUMOCTH MOTYT GHTE HC-

HO0Jb30BAHHN MCTOILH OIICHKH NPHCMICMOCTH PC3YJhTATOB dHAllH3a CO-

rnacHo paszaena 3 [OCT P UCO 5725-6

12. OPOPMJIEHHME PE3YJbTATOB AHAJIN3A

12.1 PesyasraTt amamgusa X,, B IOKyMEHTax, IpeNycMaTpUBalo-
WX €ro MCHOJb30BaHHE, MOKET OLITH IpPENCTAaBiEH B BHAE. X, kA,
mr/mm®, P=0,95,

rae A - 1okKa3atTeldb TOYHOCTH METO THKH

3HageHue A pacCIUTHBaIOT 1o GopMyJie-

A =001 6 X, 3nadenne & npuseseHo B TabauLe 1.

15
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JlonycTRMO pe3ynLTaT aHajluza B JOKYMEHTAax, BulJaBaeMHX Jia-

bopatopuell, npeJcTaBniaTh B BHJE

Xep £ Ay Mr/oM”, P=0,95, nopu ycnoBuu A, < A,

rae X, - pe3yjabTaT aHaluza, HOJYYCHHBIA B COOTBETCTBHH C
NPOIMACHIO METOIUKH,

+ A, - 3Ha4YeHHe XapakTEePHCTUKH MOIPEenIHOCTH Ppe3ylbTaToB

aHanu3a, YCTaHOBIEHHOE NpH pealn3aiii MEeTORHKH B 1abopaTopuu, H

obecrieduBaeMoe KOHTPONEM CTaOMIBHOCTH Pe3yJIbTaTOB aHANK3a.

IIpumeuanne. Ilpu npeacrasiaennu pe3yiabTara aHajlH3a B JOKY-
MEHTaX, BRI AaBacMBIX JabopaTopHe, yKa3hlBaloT:
- KOJTHYECTBO pe3yAbTaTOB IlapailleNbHbIX onpeneneHuii, HCIIOMb30-
BaHHEIX [IJISI pacyeTa pe3yilbTaTa aHajlH3a;
- coco® onpeneneBug pe3ylbTaTa aHaln3a (cpeiHee apupMeTHUIE-

CKO€ 3HAUCHHC HIN MejayaHa pe3yiabTaTOB NapalllICJbHBIX OHpeaeinc-

HIH)

12.2 B TtoM ciydae, eciy MaccoBag KOHIIEHTpanHg aJIOMHHHSI B
aHaNM3HpyeMoi npoOe npeBrIMIaeT BEPXHIOIO TPaHHUIY AMala3oHa, TO
pomyckaercd pasbabilenue npobm TakuM o6pa3oM, YToOH MaccoBad
KOHUEHTPAIASA aJIOMUHHA COOTBETCTBOBajla perflaMeHTHPOBAHHOMY

AHAa30HY

PesynbTat anannza Xcp B AOKYMEHTaX, IIPEAYCMATPHUBIIOMHX €ro

HCHOJIb30BAHHE, MOXET OBITh IPEACTABIACH B BHAJE:
: 3
Xep £ A°, Mr/am”, P=0,95,

rie = A - 3HageHWe XapakTePUCTHKH NOTPEMHOCTH Pe3yIbLTaTOB aHa-

JIi3a, OTKOPPEKTHPOBAHHOE HA BENIHYKRHY [OrPCHIHOCTH B3ATHS aIHK-

BOTHI.
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13 KOHTPOJIb KAYECTBA PE3YJIIBTATOB AHAJIN3A
IIPHU PEAJIN3ANHUHN METOAHUKH B TABOPATOPHHU

KoHTpoJis KadecTBa pe3yALTATOB aHalld3a NPU peanu3anui Me-

TOJHMKH B Ja0OpaTOPHH NIpeNyCMaTpPHBAET:

- OIepaTHBHHH KOHTPOJb BpoUeaypHl aHalH3a (Ha OCHOBE OlEH-

KH NOTPEMHOCTH IPH pealu3allid OTACABHO B3ATOH KOHTPOJbLHOMH

npoue Ry psl);

- KOHTpONb CTaOHMJIBHOCTH pe3yNbTaToB aHadH3a (Ha OCHOBE

KOHTPONIA CTaOMIBHOCTH CpEeAHEKBAaAPATHICCKOTO OTKIOHEHHS MOBTO-
pAEMOCTH, CpeHEXBaJpaTHIECKOM OTKIOHeHH BHyTpHiIaboparopHoii

NpeMU3HOHHOCTH, IOTPEMIHOCTH).

ANTOPHTM ONEPATHBHOrO KOHTPOJAM HpoHEAYPhI AHAAWIA C

ACHOJb3OBAHHEM METOAa A00aBOK

OnepaTHBHEEN KOHTPOJL HPOHEAYPH aHATH3a NPOBOAAT LYTEM
CpaBHEHHS pe3yJbTaTa OTHeNbHO B3gTOH KoHTponsHoii nmpouenypnt K.

c HOpMaTHBOM KoHTpois K.

PesynbTaT XOHTpONBHOH npoueAypsl K, paccunthiBaioT 1o ¢op-

MYy JIe
KR =| X;p "'JY:P"'C', ‘

rae X_ - pe3ylbTaT aHaJIH3a MacCoBOR KOHHNECHTPALUH 4JXIOMHUHHS

B ipobe ¢ u3BecTHOH HobOaBkolM — cpennee apudMeTHIeckoe ABYX pe-
3yJIbTaTOB MNapaljIeAbHBIX ONPCHEJIEHHH, PacXOXHCHHE MexXJy KOTO-

PHIMHU y foBleTBOpsieT YCInoBHIO (1) pasgena 11.

17
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X, - pe3yJbTaT aHAJNH3a MacCOBOM KOHOCHTPAlHH aJlIOMH-

HHA B HCXOJHol npobe — cpepnee apupMEeTHYIECKOE JBYX pe3ylibTa-
TOB TapalUiedbHBIX OIIpEJeIeHHN, PacXoXACHHE MEXJAY KOTOPHIMHU

y JoBJieTBOpReT VCIOBHIO (1) pasacaa 11.

HopmartuB xoHTpOsIa K paccdUTHIBaOT 110 popMylie

Tae Asyx cps Anxep - 3HA9CHHA XaPaKTEPHUCTUKH NOTPEITHOCTH pe-
3yJNbTATOB aHalH3a, YCTaHOBJICHHEIC B NabopaTOpuH IPH pealn3alui
METOAHKH, COOTBETCTBYIOMMUE MacCOBON KOHOECHTpAIlMH aNIOMHHHUA B

npode ¢ u3pectHot foGaskoii 1 B ucxoaHol npode, COOTBETCTBEHHO.

[Ipumeyanue. JlomycTHMO XapakTE€pPHCTHKY NOTPEIIHOCTH pe-
3yJbTATOB aHajiH3a [IpU BHEJApCHHHU METOILHKM B jgadopaTopMH ycTa-
HaBAMBaTh Ha OCHOBe BuipakeHHA. A, = 0,84:A, ¢ nocaeayrmpEM
YTOYHEHHEM [0 Mepe HAaKOMIEHHS RHQOPMALMK B NMpOLEecce KOHTPOJIS
CTabUNbHOCTH pe3yAbTaTOB aHAIH3A.

[Ipouenypy ananu3a npusHaAIOT yAOBJIETBOPHUTENBHOM, IIPH BHI-
IIOJTHEHUH VCJIOBHA.

K. <K (2)

Ilpu nepninionsennn ycnoBua (2) KOHTPOJBHYIO HPOHEAYPY TMO-
Bropsiro/r Ilpn nmoBTOPHOM HEBHIIONHEHHMH YCH0BHA (2) BHACHAIOT
NPpHYHHEI, NPUBOIAIIAE K HEYJTOBJIECTBOPHTEIBHEIM pe3ynbTaTaM, H

NPHHHAMAIOT MePH IO UX yYCTpaHEeHHIO.
[leproguuBoCcTs ONEPATHBHOTO KOHTPONS IpoLeAypHl aHATU3a, a

TaKXe peanHsyeMble IPOLEAYPH KOHTPOAA CTAaOHIBHOCTH pe3yJbTa-

TOB aHaJIH3a perJlaMeHTHPVIOT B PykoBoIcTBe no kadecTBy naboparo-

PHH
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CBHIETEJILCTBO N 224.01.03.301 / 2004
CERTIFICATE

o6 aTTecTRIME METOAMKH BLINO/THEHRS H3IMEpCIaH

MeToINKa BRINONHEHHA H3MEPEeHHH MACCOEOU KOHYeHMpayuy asiomunui ¢ npobax
DUDOOHBIX, O EHHBIX CIMOYHBIX U NUMbEGHIX 600 DOMOMEMPULECKUM MEMOOOM C

ATIOMUROHOM

paspaGoTanas [lenmpareHou _cneyuanusupoeantou _UHCNeKyuel aHaNumuNecKo2o
xoumpor Munnpupodsl Pecnybruxu Tamapcman (2. Kazans

aTrecToBana B coorBeTcTBHu ¢ L OCT P 8.563-96.

ATTecTalus OCYRIECTBICHA 110 PE3YNBTATAM MEMPOA0ZULECKOU IKCNEPMUILL MAMEPUANOE

no paspabomxe MemooOuKu SLINOAHERUR USMEDEHUL.
B pe3ynbTate aTTeCTAHH YCTAHOBNCHO, YTO METONHKA COOTBETCTBYET IPEIBABIAEMBIM K

HeH MeTpPOJIOTHIECKHM TpeboBaHHAM H 00/1aZiaeT ClIeayIoNMMH OCHOBHEIMA
METPOIOTHIECKMMH XapaKTePHCTHKAMMU:

1 JHana3on H3Mepenuil, 3Haue s NOKa3aTeNel TOYHOCTH, NPaBHABHOCTH,
MOBTOPACMOCTE ¥ BOCTIPOM3BOIHMOCTH

Iloxasatens [MToxazarens

[IOBTOPICMOCTH TOYHOCTH
(oTHOCHTENIBHOE (rpaHHiH!

OTKIOHCHHS CHCTEMaTHICCKOH {HOTPeIMIHOCTH
IORTOPAEMOCTH). BOCIIPOH3BOIEMOCTH), {IOIPEIHMOCTH NpHK {IpH

C;, %o BEPOATHOCTH
P=095), 0, % |{P=0.95), £+, %

or004m0056men. | 7 | 9 o} 6 | 2

2 Juana3on H3MepeHvi, SHAYCHNSA MPENesIOB IOBTOPAEMOCTH H BOCHPOU3BOMMOCTH
HpH gopepuTensHoi BepostaocTd P=0.95

TIpenen noBTOPREMOCTH
{OTHOCHTEALHOC JHAYCHHC

HOTIYCKAEMOTO PACXOMKICHHT MKy

Tlpenen BOCIpOM3BOZAMMOCTH (OTHOCHTC/IBHOC

SHAYCHHC JOMYCKAEMOT0 PACXOMIEHNA MEATY
ABYMA PE3YNLTATAMH HIMEPEHHH, TFOMYy ICHHEMN

Jxﬂmlzm}amiam.»/mmmmm B pasHhiX nabopatopiax), R, %

DIIPENC/ICHUN ), T, 70

ot 0.04 510 0.56 Bicr. 25

3 pe peansanpy METONHAKH B JIAOOPATOPHH 00€CTIEIHBAIOT:

~ KOHTPOJIH HCTIONHATE/IEM HPONEAYPH BRIIO/IHEHHS H3IMEPEHHIA (Ha OCHOBE OLICHKH
NOIPELHOCTA NPY peari3aly OTACTHHO BINTOH KORTPOIEHON NpOLieaypht);



- KOHTPONE CTaOHALHOCTH Pe3yNETATOB H3MEPERHL (Ea OCHOBE KOHTPONS CTA0mHEOCTH
CPEHBCKBAIDETHNECKOIO  OINIOHCHHN NOBTOPREMOCTH, CPESOHCKBANDATHYECKOIO
OTK/IOHCHEAN BHY TPARA00paropa0os DpeisHoRHOCTH, N PAIHOCTY)

AJITOPHTM KOBTPOIN HCHONHATENEM IIPOIEAYPH BEIIOMECHNE KIMEpeHnit Mpupeiel B
JOKYMEHTe HA METOMHKY BSIOIHEHHUN HIMEPCHAR.




