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Mpeaucnosue

Lenn w1 npuHumnel cTaHgapTusaumm B Poccuiickoli  ®depepauum
ycTaHOBNeHbl PefepanbHbiM 3aKOHOM OT 27 paekabps 2002 r. Ne 184-#3 «O
TEXHWYEeCKOM perynMpoBaHumM», a MnpaBuna MNPUMEHEHUS HaLWOHasbHbIX
cTaHpgapToB Poccuiickoii depgepaumn - TOCT P 1.0-2004 «CTaHgapTu3aums B
Poccuiickon depepaumnn. OCHOBHbIE NOMOXEHUSA»

CsefleHus o cTaHgapTe

1 PABPABEOTAH ®depepanbHbiM roCyAapCTBEHHbIM YHUTAPHbIM MpeanpuaTuem
«[oCcypapCTBEHHbI  Hay4HO-uUcCefoBaTelbCKUA  UHCTUTYT  UBETHbIX  MeTasl/IoB»
«TMHUBETMET» (®IrYMN «UHcTuTYT «TMHUBETMET>),

2 BHECEH TexHuyeckum KOMUTETOM Mo cTaHgaptm3aumm TK-373 «LlBeTHble
MeTaslfbl U CrniaBbl»

3 YTBEP)XX/JEH /I BBEAEH B JEWCTBUWE lMNpukasom ®epnepanbHOro areHTcTBa
Nno TEXHNUYECKOMY perynmpoBaHuio 1 MeTposiormm ot 27 uwoHa 2012 r. Ne 125 -cT

4 BBEJEH BIEPBbIE

VHdopmaumnsa 06 M3MeHeHUsAX K HacTosawemy cTtaHpapTty nybnukyetcs B
€eXerogHo n3fgaBaemMom UHopMaLMIOHHOM ykasarterne «HaunoHanbHble
CTaHAapTbl», a TEKCT W3MEHEHUA W MNOoMNpaBOK - B EXEeMeCAYHO Un34aBaeMblxX
UH(pOpMaUMOHHBIX  yKa3aTenax  «HauuoHanbHble cTaHpapTel». B cnyvae
nepecmoTpa (3amMeHbl) WA OTMEHbI HACTOSILWEro cTaHgapTa COOTBEeTCTByWLULEe
yBegomsieHne 6yneTt ony6/MKOBaAHO B €XEMeCAYHO n3gaBaemMoM WHGOPMAaLMOHHOM
ykasatene «HauuoHanbHble cTaHgapTbl». CoOTBeTCTBylWAaa WHopmauus,
yBeOM/IEHNEe U TeKCThbl pasMelwalwTca Takke B WHMOPMALWOHHOW cucTeme
obLwero nofb3oBaHMa - Ha odmumanbHOM caiTe degepanbHOro areHTcTBa Mo
TEXHUYECKOMY PeryiMpoBaHnio U MEeTPOorMn B ceTn MIHTepHeT

© CTtaHpgapTuHdopm, 2014

Hactoswuin ctaHgapT He MOXeT 6biTb MNOMHOCTbI WAM YaCTUYHO BOCMPOU3BE[EH,
TUpaxXupoBaH W pacnpocTpaHeH B KayecTBe oguuManbHOro usgaHus 6e3 paspelweHus
defepanbLHOro areHTCTBa Mo TEXHUUYECKOMY PerynimpoBaHunio U MeTponoruu.
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HALUVWOHANBbHbLIN CTAHOAPT POCCUNCKOW ®EAEPALNN

KoHUeHTpaTbl LMHKOBbIE

ATOMHO-a6CcOp6UMNOHHbI MeToqd onpeaeneHns meau,
CBUHLUA, KaaMus, KobanbTa, Xenesa, kanus, HaTpus, 3010Ta,
cepebpa, MHAUSA ,KAaNbLUNUA U MarHus

Zink concentrates. Atomic absorption method for determination of copper,
lead, cadmium, cobalt, iron, potassium, sodium, gold, silver, indium,
calcium and magnesium

[ata BBepgeHusa - 2014-07-01

1 O6nacTb NpUMEHEHNs

HacTosiwmii  cTaHgapT  ycTaHaB/iMBaeT  aTOMHO-aGCOP6LUMOHHBLIA  MeTof
onpeAefnieHnss MaccoBOil A0NM Meau, CBMHUA, Kaamusa, KobanbTa, Xenesa, Kaius,

HaTpua, 30010Ta, cepe6pa, NHOWA, Kanbuna N Mmardina B UMHKOBBLIX KOHLEHTpaTax.

2 HopmaTuBHbIEe CCbI/IKK

B HacTosilem cTaHfapTe MCMo/b30BaHbl HOPMAaTMBHbIE CCbIIKA Ha cnegytouiune
CTaHOapThbI:

FTOCT P WCO 5725-1-2002 To4yHOCTb (MPaBWNbLHOCTbL M MPEUN3NOHHOCTb)
METOA0B U pe3ysibTaToB n3mepeHuii. Yactb 1. OCHOBHbIE MOSIOXEHUS 1 ONpeaeneHuns

FOCT P NCO 5725-6-2002 Tou4HOCTb (MPaBU/ILHOCTb W MPELU3NOHHOCTL)
METOA0B 1 pe3y/nbTaToB M3MepeHuii. YacTb 6. icnosb3oBaHne 3Ha4YEeHWI A TOYHOCTM Ha
npakTuke

FOCT P 52124-2003 KoHUEHTpaTbl LMHKOBbIE. ATOMHO-a6CcopOLMOHHbI
MeTOo[ onpeAeneHus mblllbska

FTOCT P 52361-2008 KoHTpoNnb 06bekTa aHanUTUYECKUIA. TepMUHbl W
onpegeneHus

FOCT P 53198-2008 Pyabl M KOHUeHTpaTbl LBETHbIX MeTannos. O6uue

Tpe6oBaHUs K METOaM aHanunsa

M3paHne ocumymanbHoe



FTOCT P 53228-2008 Becbl HeaBTOMatuMyeckoro pelicteus. Yactb 1
MeTponornyeckue n TexHnyeckne TpeboBaHus. VcnbiTaHus

FOCT 123-2008 KobanbT. TexHuyeckne ycnoBus

FOCT 804-93 MarHuii NePBUYHBINA B YyLLKax. TEXHUYECKME YCOBUSA

FOCT 859-2001 Meppb. Mapku

FOCT 1467-93 Kagmuii. TexHNYeckme ycrnoBus

FOCT 1770-74 (MCO 1042-83, NCO 4788-80) lMNocyna mepHas
nabopaTtopHas CTeknsiHHas. LlunuHapel, MeH3ypku, Konbbl, npobupku. O6Lme
TeXHWYecKne ycnoBus

FOCT 2210-73 AMMOHWIA XNTOPUCTbIA TEXHUYECKNIA. TEXHMUYECKME YCIOBUS

FOCT 2567-89 Kucnota dptopuctoBofopofHasa TexHuyeckasa. TexHuyeckme
ycnoBus

FOCT 3118-77 Peaktusbl. Kncnorta consHasa. TexHnyeckne ycnoBus

FOCT 3760-79 PeakTvBbl. AMMUAK BOAHbIA. TeXHUYeckue ycnosus

FOCT 3778-98 CBuHeL,. TexHU4Yeckne ycroBus

FOCT 4109-79 PeaktuBbl. BpoMm. TexHunyeckue ycnosus

FOCT 4166-76 PeakTuBbl. HaTpuii cepHOKUCAbI. TEXHUYECKNE YCOBUSA

FOCT 4233-77 PeakTuBbl. Hatpuii X10pucTblii. TeXHUYECKUE YCOBUS

FOCT 4234-77 PeakTuBbl. Kanunii XxnopucTblit. TEXHUYECKNE YCNOBUS

FOCT 4328-77 PeaktuBbl. HaTpusa ruipookuchb. TeXHUYeckne ycnosus

FOCT 4461-77 Peaktusbl. Knucniota a3oTHasa. TexHuyeckue ycnoBsus

FOCT 4518-75 PeaktvBbl. AMMOHUI (hTOPUCTLINA. TeXHUYeckne ycnosus

FOCT 4530-76 PeaktuBbl. Kanbuuii yrnekucnblii. TeXHUYeckue ycrioBus

FOCT 5457-75 AueTuneH pacTBOPEHHbI W ra3oobpasHbli TEXHUYECKUIA
TexHnyeckue ycrnoBus

FOCT 6709-72 Bopa guctunampoBaHHas. TexHUYeckne ycrioBus

FOCT 6835-2002 30110710 1 cnnaBbl Ha ero ocHoBe. Mapku

FOCT 6836-2002 Cepebpo n cnnasBbl Ha ero ocHose. Mapku

FOCT 9147-80 Tlocyga w obopypoBaHve nabopaTopHble capdoposble.
TexHuyeckme ycnosus

FOCT 9546-75 AMMOHUI (PTOPUCTLIN KNCAbIA. TEXHMYECKME YyCNoBUsA

FOCT 10297-94 NHpwii. TexHn4eckue ycnoBus

FOCT 13610-79 XXene3o kapboHW/IbHOE paguoTeXHUYeckoe. TexHuYeckune

yCNoBusi



FOCT 14919-83 3neKkTpoOnnunThbl, 3NEKTPOMN/INTKN W XapOouHble 3neKTpoKagbl
6bITOBbIE. O6LME TEXHNYECKME YCII0BUSA

FOCT 25336-82 lMocypa n obopynoBaHve nabopaTopHble CTEK/IsHHble. Tunbl,
OCHOBHble NnapameTpbl U pasMepbl

FOCT 29169-91 (UCO 648-77) Mocypa nabopatopHas CTeknsHHasA. lMuneTkn ¢
O/1HOI OTMETKOIA

FOCT 29227-91 (NCO 835-1-81) lMocyaa nabopatopHasa cTeknsHHas. [uneTku
rpagyvpoBaHHble. YacTb 1. O6uive TpeboBaHus

FOCT 29228-91 (MCO 835-2-81) lMocyaa nabopatopHasa cTeknsHHas. MuneTku
rpagyvpoBaHHble. Yactb 2. MNunetkn rpagyvpoBaHHble 6e3 YCTaHOBIEHHOTO BPEMEHM
oXnaaHus

FOCT 29229-91 (MCO 835-3-81) lMocypa nabopartopHasa cTeknAHHasA. MNuneTku
rpagyvpoBaHHble. YacTb 3. MUneTkn rpagympoBaHHbIe ¢ BpEMEHEM OXMAAHUS

FOCT 29251-91 (MCO 385-1-84) lMocyna nabopaTopHas CTeknsHHasA. bropeTku.
Uactb 1. Obwme TpeboBaHus

MpumeuyaHune - MNpy NOMb30BAHWN HACTOSILLMM CTaHAAPTOM LienecoobpasHo
NpOBEpPUTb [ENCTBUSI CCbIIOYHbIX MaTepuasioB U KIacCcMukaTtopoB B MHOPMALMOHHON
cucTemMe O6LLEro Mofib30BaHWSA - Ha odmuMasibHOM caiTe defepanbHOro areHcTsa Mo
TEHWYECKOMY pEerynMpoBaHui0 M METPonorMm B CeTU  VIHTEpPHET WM MO  EeXEerogHo
n3gaBaemMoMy ykasaTeno «HaunoHanbHble cTaHfapTbl», KOTOPbIA onybnnkoBaH Ha 1 sHBaps
TEKyWero roga, M No COOTBETCTBYHOLMM EXEMECSUYHO W3AaBaEMbIM MHHOPMALMOHHBLIM
ykazaTteniem, Ony6/IMKOBaHHbIM B Tekyllem rody. Ecnn cCbiOYHbIA [AOKYMEHT 3aMeHeH
(U3MeHeH), TO Npy MOMb30BAHWN HACTOSILMM CTaHAapTOM crefyeT PYKOBOACTBOBAaTbCSA
3aMEHEHHbIM (M3MEHEHHBIM) OKYMEHTOM. ECnM CCbINOYHBIN OKYMEHT OTMEHEH 6€3 3aMeHb,
TO MOJIOXEHME, B KOTOPOM JlaHa CCbl/IKa Ha HEero, MPUMEHSIETCS B YacTW, He 3aTparvsatoLLeli

3TY CChI/KY.

3 TepMuHbl 1 0603HaYEHUS

B HacTosILLEM CTaHAApTe NPUMEHEHbI TEPMUHLI U 0603HAYEHUS MO
FOCT P UCO 5725-1 ,TOCT P NCO 5725-6, TOCT P 52361 n TOCT P 53198.



4 O6wue TpeboBaHuA

K npoBegeHuto aHanu3oB gonyckawTtca uua, npowegwue  obydveHue,

NpakTUUeckyto NoAroTOBKY U UMelowme Tpebyemyio KBamukaumio.

4.1 NMonyyeHne rpagynpoBOYHOI XapaKTEPUCTUKN

pafynpoBOYHYHO XapakTepucTuky nonyyatT c MCnosib30BaHNEM
rpafyvpoBOYHbIX 06pa3uoB. B kadecTBe rpafyvMpoBOYHbIX 06pasLoB MOryT ObiTb
Mcnosib3oBaHbl CTaHAapTHbIe 06pasubl UM aTTeCTOBaHHbIE pacTBOpbI.

Fpachyk cTpoAT B cucTeMe MNPSAMOYrofibHbIX KoopAuHaT, no ocu abcuuce
OTK/1aAbIBAIOT YNC/IOBble 3HAYEHWS MAcCOBOW KOHLEHTpauuM AN MacCbl KOMMOHEHTA,
a no oCu OpAMHAT - 3HAYEeHUs1 aHa/IMTUYECKOrO CUrHana.

[na nocTpoeHusi rpagyupoBoYHOro rpadimka TpebyeTcsa He MeHee nATU
rpagyvmpoBOYHbIX 06pa3LoB, 0XBaTbIBAKLWMX BECh AMana3oH onpeaensieMbiX MacCoBbIX
poneii KOMNOHEHTOB. [NA KaX[oro M3 HUX BbIYUCASAKOT 3HAYEHWe aHanUTUYeckoro
CUrHana Kak cpefHeapudMeTuMyeckoe  Tpex  pe3ynbTaTtoB  napaniefibHbIX

onpegfeneHuii. MpafynpoBOYHbIe PACTBOPLI NCNOJL3YHT B A€Hb NPUrOTOB/IEHNS.

4.2 KOHTpOo/b cTabUNbHOCTU TPpagynpoOBOYHON XapakTepuCcTUKy

FpafynpOBOYHYHD XapaKTepUCTUKY MPU3HAT CTabWNbHOW MpU  BbINOSIHEHUN
crnefyoLero ycnoBus:

1X-C\$Km, (1)

roe X- BocnpovsBefeHHoe Mo rpajyvpoBOYHON XapakTepucTuke atTecToBaHHoe

3HayeHne Maccbl, MacCOBOI KOHLUEHTpauuu onpefensemMoro KOMMOHeHTa B
rpagyvpoBOYHOM obpasue;

C - aTTecToBaHHOE 3Ha4YeHMe MaccCbl, MacCOBOl KOHLEHTpauum onpeaensiemMoro
KOMMOHEHTA B rpalyupoBOYHOM 06pasLe;

Krp - HOpMaTuMB KOHTpPONS CTabuIbHOCTU TpPafyupOBOYHON XapakTepUCTUKU.
3HauveHus K,p He fo/mkHbl npeBbiwath 0,5/ (norpewHocTs aHanmsa).

KOHTpONb CTabUNbHOCTM rPafyMpOBOYHON XapakTepUCTMKU OCYLLEeCTBAAKT C
Mcnosib30BaHMeEM [pafyMpoBOYHbLIX 06pasLOB C MacCoi, MacCOBOWN KOHUEHTpauuei
onpeaensieMoro KOMMOHeHTa BO6AN3M HWKHEN 1 BEepxHei rpaHuy, a Takke cepefuvHbl
AnanasoHa NocTPOeHUs1 rpasynpoBOYHOrNO rpaduka.

Mpu  HEBLINMOMHEHUW YCMOBWUSA AN OAHOMO  rpPajyMpoBOYHOrO  o6pasua



3KCMeprMeHT TMOoBTOPSOT. [MpW MNOBTOPHOM HEBLIMOJIHEHUM YC/IOBUS CTPOAT HOBYIO
rpagyMpoBOYHYIO XapakTepUCTUKY.

MepnoanyYHOCTb KOHTPOS CTAGUIbHOCTU TPaAyUPOBOYHOIN XapakTepuc -TUKu
onpeaensitoT MHAMBUAYASIbHO 417 KaXK4Oro MeToAa aHasmsa B 3aBUCMMOCTU OT
yacToTbl aHanusa pa6oumx npo6 B Nabopatopuu, a Takxe npu cCMeHe napTuii

peakTnBOB N annapartypbl..

4.3 YcTaHoBNeHue npuemMaeMocTu pe3ynbTaToB napannenbHbIX
onpeaeneHni

MprvemnemocTb pes3ynbTaToB napasnfenbHbiX OnpefeneHnii NpoBepsioT B
cooTtBeTcTBMUM ¢ TOCT P WCO 5725-6 u nytem conocTtaB/ieHnss abcontoTHOro
pacxoxaeHns Mexay HaubonbWwum UM HaMMeHblUMM  pesynbTaTamu  e4UHUYHOrO
onpeaeneHns ¢ npeaesioMm NoBTOPSAEMOCTH T.

R=Q(P. n)sr, 2

rae Q(P, n) - Ko3hMUMEHT, 3aBUCAWMIA OT uucnia N napannenbHbIX
onpefeneHuit, MNOMYYEHHbIX B YC/MOBUSAX MOBTOPSAEMOCTM U  [OBEPUTESNLHONA
BeposATHOCTM P = 0.95, 3HauyeHus atoro koadppmuymeHTa npuBeaeHsl B Tabamye 1.

Tabnunua 1- 3HaveHusa koagpduuymeHta Q(P. n)

n 2 3 4 5

O(P. m) 2,77 331 3,63 3,86

Ecnn abconioTHoe pacxoxjeHvne He npeBblwaetr [, TO pe3ynbTathbl
napannenbHbiX OMNpefeneHnin  Npu3HalT NpUeMIeMbiIMM M 38  OKOHYaTesNbHbIl
pe3ynbTaT n3MepeHuii (aHanmsa) NpUHUMalT cpegHeapuMeTUYecKoe 3Ha4YeHne 3TUX
pe3ynbTaToB.

Ecnu abconoTHOe pacxoxpgeHve npesbllaeT [, TO WCMOMb3yHT MeTofbl
NPOBEPKM NPUEMNEMOCTN pe3y/bTaToB U3MepeHuin B cooteetcTBunm ¢ FOCT P NCO

5725-6.

4.4 KOHTpPO/b cTabMNbHOCTWN pe3yNbTaToB aHanusa

KoHTponb cTabunbHOCTU pes3ynbTaToB M3MepeHuii (aHanusa) B npegenax
nabopaTtopun ocyLw,ecTBAT KU npoBoaAT B cootBetctBum ¢ NTOCT P NCO 5725-6 u
FOCT P 53198 (pa3gen 13).



5 OnpeaeneHve MaccoBbiX [fA0NMeil Meau, CBUHLA, KaaMuUs,
ko6anbTa, Xesnesa, Kanus, HaTpusa, 30/10Ta, cepebpa, MHAUS, KanbLusa
W MarHusi MeTo4oM aTOMHO-a6CoOpPOLUMOHHOM CNEeKTPOOTOMETPMUN

MeTo4 aTtoMHO-abCopOLMOHHON CNEKTPOYOTOMETPUM OCHOBAH Ha W3MEPEHMUM
BE/INYMHbI MOTNOWEHNA ANHUIA 3N1EeMEHTOB Meau, KaaMus, kobanbTa, CBMHLA, Xenesa,
MblWbSAKA, HaTpPUA, Kanus, 30n0Ta, cepebpa, WHAMSA, MarHUS W Kanbuus npu
pacrnbiieHnM pacTBOpPOB MNpPo6 U  rpafyvpoBOYHLIX PacTBOPOB B BO3Ayll- HO -
aueTUIeHOBOE WU BO3AYLIHO - MPOnNaHoBoe Miamsi.

3HauyeHUss MacCoBbIX KOHLEHTpaLUuil 31EMEHTOB B aHa/IM3MPYEMbIX pacTBopax
Haxo4AT MO rpajyvMpoBOYHbIM rpadmkam.

MeToa no3BonsieT OnpefenAaTb cnegywolmne 3neMeHTbl Npu onpefeneHHbIX
ONVHAX BOSIH aHaUTUYEeCKUX JSIMHWI 3/1eMEHTOB B Auanas3oHax MacCoBbIX [Ofel,
yKa3aHHbIX B Tabnuue 2 .

Ta6nuuya 2 - [uana3oHbl MaccoBbIX A0Nei, 3N1eMEHTOB, AJ/IMH BOJIH aHa/IMTUYeCKUX
NIMHWA 3NeMeHTOoB, onpeaenseMblX B LMHKOBOM KOHLlEHTpaTe MeTo4oM
aToMHO-abcopbUMOHHON cnekTpodoToMeTpUmn

Onpegensiemblini aneMeHT MaccoBas gons. % (r/1) [nvHa BONHbI, HM
Menb © ,35° 249,2
Kagmuia 0,1-5,0 228,8
KobanbTt 0,005-0,1 240,7
CsuHey, 0,1-5,0 283,3
XXeneso 4,0-18,0 248,3
MbILLIbSIK 0,05-0,5 193,7
Hatpwit 0,002-0,500 589,0 1 589.6
Kanuii 0,02-0,50 766,5
3onoTo (0,05-10,0) r/T 242,8
Cepebpo (10,0-600,0) r/T 328,0
WHpowia 0,0005-0,1 303,9
Marnwii 0,1-5,0 285,2
Kanbuwii 0,1-5,0 422,7

6. Cpepcrtsa wn3mMepeHuii, BCnomoraTesbHble YCTPONCTBA,

MaTtepunanbl, peakTuBbl N PacTBOpPbI

ATOMHO-abCcopOUMNOHHLI/ cnekTpodhoTOMETp 060ro Tmna.



CI'IeKTpaI'IbeIe namriibl C  OJIbIHHBIM KaTtogom A1 onpeaeneHnda Mmeaun, kagmusa,

KoGanbTa, CBUHLA, Xenesa, MblllbsaKa, HaTpWs, Kanus, 30M0Ta, cepebpa, WHAMS,

MarHma n Kanbuus

1770,

Becbl aHasinTnyeckme nabopatopHble no FOCT P 53228;
MepHble Konbbl BMecTMMOCTblO 25, 50, 100, 200, 250, 500. 1000 cm3 no FOCT

BbITsXHOW LWKad no6oro Tmna;

CyLwnnbHbIA nabopaTopHbIi Wkad Nboro Tmna;

MydpenbHasn neyb, o6ecneymsaroas Temneparypy Harpesa 1000°C;
DneKTponnTKa ¢ 3aKpbIToi cnupansto no FOCT 149109;

QkcukaTtop no NOCT 25336;

JenntenbHasa BOPOHKa;

dapcoposbiin TUrens no FOCT 9147,

YacoBoe CTekKNo;

Kon6bl koHMYeckne BMecTumocTbio 250 cm3no MOCT 25336;
Munetkn rpagynposaHHbie 1,0; 2,0;5,0;10,0 cm3 no FOCT 29227;
Yallku 13 cTeknoyrnepoja BMeCTUMOCTbO 50 cM3;
dToponnacTtoBble CTakaHbl No [4];

Megpb mapkn MO no MOCT 859;

>Keneso kapboHunbHOe pagnoTexHudeckoe no MOCT 13610;
Kagmuii no TOCT 1467;

KobanbT mapkm KO no NOCT 123;

CsuHey no NOCT 3778;

WHawnii mapku He Hwke MHO no TOCT 10297;

MarHuii no TOCT 804;

3osi0to no NOCT 6835;

Cepebpo no NOCT 6836;

MbIWbSAK MeTanmyeckunii no [1J;

Bosayx, oxaTblii o gaBnexHus 2-105 6-105Ma {2-6 kr/cm')
a3oo6pasHblii aueTuneHn no FOCT 5457 B 6anoHe, CHAGXEHHOM peayKTOpoM;
OunctnnnuposaHHasa Boga no NOCT 6709;

A30THasa kucnota no FOCT 4461 , pacTBop a3oTHOM kucnoTobl (1:1);

ConsHasa kucnota no FOCT 3118, pactBopbl consiHoli kucnotbl (1:1, 1:5, 1:10,

1H 1 2H pacTBop);



CmMecb CONSHOWM 1 a30THOM Kucnot (3:1);

dTopuctoBogopoaHas kucnota no FOCT 2567

AMMMaK BogHbIn no TOCT 3760 n pactBop ammunaka (1:1);

Bpom no FOCT 41069;

AMMOHUIA chTopucTbii no TOCT 4518;

AMMOHUIA chTOPUCTBIN KMCbI no FTOC 9546;

AMMOHWUI xnopucTblii no FTOCT 2210 u pacTBOp aMMOHUS X/TI0pUCTOro 2%;

Xnopug Hatpus no FOCT 4233;

Xnopug kanua no FOCT 4234;

Kanbumsa kap6oHat no OCT 4530;

CynbthaT HaTpus 6e3BogHbliii no FOCT 4166;

Hatpusa rugpooknce no NOCT 4328,1H pacTtsop;

MeTunnzobyTunkeToH no TY 6-09-08-1983-88.

M'mapokeng Hatpua no FOCT 4328, pacTBop KOHUeHTpauun 1 Mmons/am3;

Tpuokcua naHTaHa no [2];

PacTBop naHTaHa roToBAT crefyloluM 06pa3oM: HaBeCcKy TPMOKCMAa SaHTaHa
1 arO3 maccoit 28,0 r pactBopsatoT B 50 cmj KOHUEHTPUPOBAHHOW CONSHOW KUC/OTbI,
pacTBOp MNEepeHOCAT B MepHyl Kosiby BmecTumocTbio 1,0 AM3, AOBOAAT A0 METKM
ANCTUNINPOBAHHON BOAOW U nepemelunBaloT. NosyyeHHblli pacTBOp MMEET MacCOBYIO
KOHUEeHTpauuio 28 r/gm3naHTaHa. PacTBOpPOB YCTOWYMB B TEYEHUE TO4A,;

MeTnan3obyTUAKETOH Mo (3);

MeTnnuzobytnnketoH (MUKB), ouunLLeHHbIR nepa ynotpebneHnem crefyumm
obpasom: 10 06BMHbIX YacTeii MUWKB BCTpsAXuBalOT C OAHON 6GBEMHON 4acTbio
pacTBopa rugpokcuaa HaTpuss B TeyeHue 1 MuH. OpraHuyeckuiA cnoii cnMBawT B
OPYTyl0 OenuTenbHY0 BOPOHKY, Oonepauuio noBTOpsHT. MpoMbiBaloT 0AHON 06bEeMHO
4yacTbio AUCTUNNIMPOBAHHON BOAbI ABa pasa v cywaT ¢ cy/lbdartoM HaTpus. GunbTpyoT
yepes HeMIOTHbIA UAbLTP B NOCYAY M3 TEMHOrO CTekna.

Wcnonb3yemble B aHanu3e peakTuBbl AO/KHbI MMETb MapKy He Huke y.g.a., a
peakTuBbl, NPUMEHSEMblE O/ MPUTOTOB/IEHUS OCHOBHbIX PacTBOPOB, AO/DKHbl UMETb
MapKy X.4. Un 0.c.u.

OcCHOBHble ~ pacTBOpbl KaAMUS WM MarHusi roTOBSIT CReAyloluMM 06pa3oM: HaBeCKM
KagMnss n marimst maccoii no 0,1000 r pacTBopstoT Kaxayt B 20 cm3pacTBopa CONSAHON
kncnotbl (1:1) npu HarpeBaHwu, MNPUAMBAasi COJISIHYKD KUCMOTY U HECKOJSIbKO Kanesib

a30THOW KMCMOTbI A0 TOMHOFO PAcTBOPEHWUS, PacTBOpPbl BbIMApMBAOT  AoOCYyXa.



npunueatoT no 10 cM3CONSAHONM KACNOTbl U HArpeBarT A0 PACTBOPEHUS COMEN.

PacTBopbl KagMust 1M MarHMa NepeHoCcAT B MepHble Konbbl BMecTUMOCTbio 100
CM3, [A0BOAAT A0 METKM pPacTBOPOM COMSAHOM KmcnoTebl (1:5) M nepemewmBalorT.
MonyyeHHble pacTBOPbl MMEKT MacCOBYH KOHUeHTpauuio 1 mMr/cm3 kagmMusa n MarHus
COOTBETCTBEHHO. PacTBOpbI YCTONYMBLI B TEUYEHME OAHOrO roga.

PacTBopbl 418 NOCTPOEHNS rpafyMpoOBOYHOrO rpaduka AN kagMus rotoBsaTt
cneaylowmum o6pa3oM: B NATb MEpPHbIX K016 BMecTuMocTbio 100 cm3nomewatoT 0,1;
0,2; 0,4; 0,8 n 1,0 cM (OCHOBHOrO pacTBopa kaamus, 4OBOAAT 40 METKU

pacTBOpoOM consiHOM kucnotbl (1:5) n nepemelwnBatoT. MNonyyeHHble pacTBOpbI
MMeT MaccoBble KOHUeHTpauun kagmusa: 1,0; 2,0; 4,0; 8,0 n 10,0 mr/gm3. MNpn HaBecke
LMHKOBOrO KoHueHTpaTa 1,000 r u pasBegeHun npo6bl 100 cm3 rpagyvpoBOYUHbLINA
rpadomk nossonset onpegenats ot 0,01 go 0,1% kagmus.

PactBop 418 NOCTPOEHMA TrpajyvMpoBOYHOrO rpadmka ANs MmarHus rotoBsT
cneaylowmum o6pa3omM: B NATb MEpHbIX kon6 BMecTuMocTbio 100 cm3 nepeHocaTt 1,0;
2,0; 3,0, 4,0 n 50 cm3 OCHOBHOro pacteopa MmarHus, npunueatT 10 cm3 consHom
kncnotel, 5,0 cM3 pacTBopa naHTaHa, AOBOAAT 40 METKU AUCTUN/IMPOBaHHOW BOAON U
nepemewnsaroT. [loflyyeHHble pacTBOPbl MMEIT MacCOBble KOHUEHTpauuu MarHus
10,0; 20,0; 30,0; 40,0 1 50,0 mr/gm3 lMpu HaBecke LWHKOBOrO KoHueHTpaTa 0,500 1 1
pa3sBeaeHun nNpobbl 100 cm3 rpagynpoBOYUHbIA rpadmk no3sonseT onpegenstb ot 0,2
o 1,0% marHua. lNpu 6osiee BbLICOKMX MAacCOBbIX [0AX MarHusa uesiecoobpasHo
ncnonb3oBaTb HaBecky npo6bl 0,1000 r. pagyMpoBOYHbIE PAaCTBOPbI UCMOMbL3YKT B
OEeHb NPUroTOBEHUS.

OCHOBHOIi pacTBOp MbllbsKa rOTOBAT CrieAyWmnM 06pa3om: HaBeCKy Mblllbska
maccoi 0,1000 r pacTBOpPSAKOT B CMECM asOoTHOM K consgHol kucnot (3:1) npum
HarpeBaHun. PacTBop ynapuBakT o ob6vema 2-3 cm3, npuaunsaioT 20 cm3 pactBopa
consHoli kncnotel (1:5), nepeHocAT B MepHyH Konby BMecTumocTbio 100 cm3 goBoasaT
[0 MEeTKMN pacTBOPOM COMSAHON kucnoTbl (1:5) n nepemelunBatoT. MoayyeHne pacTBopbl
MMEKT MaccoBble KOHLUeHTpauue Mbiwbsaka 1 mMr/cmM3 . PacTBop YCTOMYMB B TeYEHUe
roga.

[Ona nocTpoeHus rpagyvpoBOYHOrO rpadmka B NATb  MEpHbIX  KONG
BMecTumMocTbio 100 cm“ nepeHocart 0,1; 0,2; 0,4; 0,8 n 1,0 cmM3 OCHOBHOro pacTtesopa
MbllWbsAKa. [JOBOAAT A0 METKM pacTBOPOM COMSAHON kucnoTbl (1:5) n nepemelnsalor.
MonyyeHHble pacTBOpPbl MMEKT MaccoBble KOHLUeHTpauuu Mblwbska 1,0; 2,0; 4,0; 8.0

n 10,0 mr/gm3 Tpun HaBecke Maccoit 1,0000 r »m pasBegeHun npobbl 100 cm3



rpagynpoBOUHbINA rpadnk no3sonseT onpeaenstb ot 0,01 go 0,1% MbilwbsAKa.

PacTBopbl 471 MOCTPOEHWS TpajyupoBoYHOro rpadmka c 60siee BbICOKUMMU
MacCOBbIMU KOHLEHTpauuaM/ FOTOBAT Crefylwmnm obpa3om: B LECTb MepHbIX Konb
BMecTUMOCTbO 100 cm3 nepeHocaT 1,0; 2.0; 5,0; 10,0 n 20,0 cM3 OCHOBHOro pacrtsopa
MbllWbSKa, OOBOAAT 4O METKM PacTBOPOM COMSAHON KucaoThl (1:5) M nepemelunsator.
MonyyeHHble pacTBOpPbI MMEKT MacCoBYK KOHLeHTpauuio mbiwbaka 10,0: 20,0; 50,0 u
100.0 wmr/gm3 Tlpun HaBecke maccoir 1.0000 r u pasBegeHun npobbl 100 cm3
rpagympoBOYHbIA rpadink no3sonset onpefensats ot 0,1 go 1,0% Mbilbska.

OcHoBHble pacTBOpbl A Mean, CBMHLA, kobanbTa 1 kenesa rotToBAT cneayoLwmum
06pa3oM: HaBeckum Mean, CBMHLA, KobanbTa W Xenesa, kaxgasa Maccoi no 0,1000 r
pacTBopsalT oTaenbHOo B 10 cm3 pacTBopa as3oTHOW kucroTel (1:1) BHauyane 6e3
HarpeBsaHus, 3ateMm npu HarpesaHuu. PacTBopbl ynapusalT Ao ob6bemMa 2-3 CM3,
npunueatoT 20 cm3 pacTBopa ConsfHOW kucnothl (1:5), KUNATAT, OXNaxaalT, NepeHocaT
B MepHble KO/6bl BMecTMMOCTbi0 100 cmM3, A[0BOAAT A0 METKU AUCTUNMPOBAHHOM
BOAOW W TwWaTesbHO nepemMewwunBaloT. [loayyYeHHble pacTBOPbl MMEKT MaccoBble
KOHUeHTpauuu  Mefu, CBMHLA, KobanbTa W Xesjesa no 1 mr/cm3 . PacTtBopbl
YyCTOWUYUBBLI B TEUEHUE roja.

PactBopbl b Meau, cBuHLA 1 KobanbTa roToBAT Criefyowmm obpa3om:

10 cm3pacTBOpa NEpPeHOCAT MepPHYH Konby BMecTumocTblo 100 cMm 3, npununsaloT

20 cm3pacTBopa CoMsAHOM knucnotbl (1:5), 4OBOASAT 40 METKM AUCTUNNNPOBAHHOK BOLON 1
nepemelunBaroT. PacTBopbl b MMEKT MaccoBble KOHLEHTpauMn mean, CBUHLA M kobasbTa
no 0,1 mr/cm3. PacTopbl YCTOWUMBBI B TEHEHWE OAHOIO roja.

pafyvpoBOYHble rpadvku Meau roToBAT criefylowmMm obpas3oM: B NATb MEPHbIX
Kon6 BMecTMOCcTbio 100 cM3 Kaxxgas NMoMeLLaloT no OTAe/IbHOCTU COOTBETCTBEHHO 1,0 un
5.0 cm3pacteopa mean b u 1,0; 2,0 n 5,0 cm3 pacTtBopa megu A, npunusatoT no 2 cm3
HCOMSIOM KWUCMOTbl, AOBOAAT O METKU AMCTWI/IMPOBaHHOW BOAON W MNepeMeLuunBaroT.
PacTBOpbl MMEKT COOTBETCTBEHHO MACCOBblE KOHLEHTpa-
umm megu 1,0; 5,0; 10,0; 20,0 n 50.0 mr/am3

AHa/I0rMYHO TOTOBAT rpagyupoOBOYHbIE PAcTBOPbLI CBUHLA.

pafyvpoBOYHble  pacTBOpbl kobanbTa FOTOBAT cregytowmm obpas3om: B NATb
MepHbIX Kon6 BMecTumocTbio 100 cM3 kaxgas nomewiatoT N0  OTAENbHOCTK
cootBeTctBeHHO 1,0; 2,0 n 5,0 cm3 pactBopa kobanbta b u 1,0 n 2,0 cm3 pacTeopa
kKobasibTa A , nNpuamMBalT N0 2cM3 CONSIHOW  KUCMOTbl, [OBOAAT [0 METKM

OVCTUNINMPOBAaHHO BOAOK 1 MepeMellvBatoT. PacTBOpbl MMET COOTBETCTBEHHO
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MaccoBble KOHUeHTpauun kobansTta 1,0; 2,0; 5,0; 10,0 n 20,0 mr/gm3

pafyvpoBOYHbIE PacBOpbl Xefne3a rOTOBAT crefylowum obpa3om: B 4eTbipe
MepHble KOonbbl BMecTMMOCTbIO 100 cmM3 Kaxgas nomMewawT Mo OoTAEe/IbHOCTU
cooTBeTCTBEHHO 1,0; 2,0; 4,0 1 5,0 cm3pacTBopa xenesa A, NpuaMBatT Mo 2CM3 COJIAHONM
KUCNOTbI, [OBOAAT A0 METKM AUCTUNNNPOBAHHOM BOAOW 1 nepemeLunsar .

PacTtBopbl MMeKT COOTBETCTBEHHO MacCOBble KOHUeHTpauuu Xenesa 10,0; 20,0; 40,0; u
50,0 mr/gm3

pafyvpoBOYHble pacTBOpPbl MeaW, CBMHUA, KobasnbTa W Xenesa YCTONYMBLI B
TeyeHun OHOro mMecsua.

OCHOBHOI1 pacTBOp MWHAMSE A MacCOBOW KOHUeHTpauueinr 1 wmr/cm3 roTtoBaT
cnepywwmM obpasom: HaBecky mHAMA maccoi 0,1000 r pacteopsitoT B 20 cm3 pacTBopa
a3oTHO kmcnoTbl (1:1) npu HarpeBaHun. PactBop ynapuBalwT Ao ob6bema 2-3 cm3
npuanBanT 10 cmM3 CONSHOW KUCNOTbI, KUNATAT, OXAaX4atoT, NEPEHOCAT B MEPHYI KOby
BMecTUMOCTbio 100 cmM3 1 AOBOAAT A0 METKM AUCTUNNMPOBAHHOW BOAOK W TuWaTeslbHO
nepemeLuBatoT. PactBop ycToliuMB B Te4EHUE OAHOTO rofa.

PactBop nHaus b rotoBaT cregyowmm obpasom: 10,0 cm3pactsopa A nepeHocsT B
MEePHY Kondy BMecTumocTbio 100 cm3 npunuatoT 10 cM3 CONMAHOM KMCNOTbI, AOBOAAT [0
METKN AUCTUNNNPOBAHHON BOAOA W TulaTenbHO nepemMewwnBaldT. PactBop B umeer
MacCOBYI0 KOHLEeHTpaumio nigmsa 0,1 mr/cM3 PacTBOp yCTONYMB B TEYEHWM OLHOrO roga.

pafyvpoBOYHbIE PACTBOPbLI UCMOMBL3YIOT B IeHb MPUTOTOB/IEHMS.

pafyvpoBOYHblE PacTBOpbl WHAMSA TOTOBAT CcAedywowmm 06pasoM: B BOCEMb
MEePHbIX KON6 BMeCTUMOCTbi0 200 cM3Kaxaas NepeHocAT Mo OTAE/IbHOCTN COOTBETCTBEHHO
1, 2,4 n6 cm3pactBopa b un 1, 2, 3 n 4 cm3 pacteopa A, npunmeBaroT B Kaxayt 20 cm3
CONSAHOW KMCNOTbl, AOBOAAT A0 MEeTKM AMCTWIMPOBAHHOW  BOAON M nepemMeLuvBatoT.
PacTBopbl MMEKT COOTBETCTBEHHO MacCOBble KOHLUeHTpauuu uHgusa 0,5; 1,0; 2,0; 3,0; 5,0;
10,0; 15,0 n 20,0 mr/gm3

"pafyvpoBOYHbIE PACTBOPLI UCMOMb3YIOT B IeHb MPUTrOTOB/EHMS.

OCHOBHOW pacTBOp HaTpuss A MacCOBOW KOHUeHTpauueli  1Mmr/cM3 TOTOBAT
cnepyroLmMm 06pas3oMm: XNOPUCTLIV HATPUIA cyllaTt B CyLUWIbLHOM LwWKady npu TemnepaType
100°C B TeueHme 1 4, 3aTeM MOMeELLAOT B 3Kcukatop. [locne oxnaxaeHuss HaBecky
X/IOPUCTOr0 HaTpMs Maccoil 2,542 r pacTBOpSOT B AMCTUAIMPOBAHHON BoAe, NepeHocAaT B
MepHy konby BmecTMOCTbl0 1000 cM3 AOBOAAT 40 METKM AUCTUIMPOBaAHHON BOAOWN U
nepemeLLnBaloT. PacTBop yCTONUMB B TeUEeHUN roga.

PacTtBopbl B. B 1 ' MmaccoBoii koHUeHTpauuei Hatpusa 100, 10 n 1,0 Mkr/cM3 roToBaT



MEeTOAO0M MOocnefoBaTeNLHOIO pa3baBneHns pacteopa A.

pagyvpoBOYHbIE pacTBopbl MaccoBoii KOHLEeHTpaunemn HaTpus
ot 0,2 po 60 MKr/cm3 roToBAT M3 pacTBOpoB b. B 1 ' ¢ y4eToM AaHHbIX Tabnuubl 3 un
npuAnBalT B MepHble Kosibbl BMecTuMocTbio 100 n 250 cm3 cooTBeTCTBEHHO 10 1 25
CM3 CONSHOW  KUCAOTbl, [AOBOAAT A0 METKM  AUCTUNNIMPOBAHHONW  BOAON M
nepemeLlLnBatoT.
Ta6nuuya 3 - [aHHble ANA NPpUroToBAEHUA FPaayMPOBOYHbIX PACTBOPOB HaTPUS

MaccoBasl KoHUeHTpauus  O6beM pacTeBopa, HeobxoAuMbli Anss  BMecTuMocTb

HaTpus B rpagyvpoBOYHOM NPUroTOBNEHUS TPaAYyNPOBOYHOIO MEpPHO KoNbbl,
pacTtBope, MKr/cm3 pacteopa,cm3 CMS
b B I

0,2 - - 20 100

0,5 - 5 - 100

1 - 10 - 100

2 - 20 - 100

4 - 40 - 100

6 15 - - 250

8 20 - - 250

10 10 - - 100

20 20 - - 100

30 30 - - 100

40 40 - - 100

50 50 - - 100

60 60 - - 100

pagyvpoBOYHbIii pacTteop HaTpus MacCcoBOW KOHUEeHTpaunemn oT
0,2-1,0 Mkr/cM3 Mcnosb3ylT B AEeHb NPUroTOB/IEHNA. [pagkMpoBOYHbIE pPaCTBOPbI
HaTpus MaccoBOW KoHueHTpauuel oT 2,0 o 100 MKr/cmM3 yCTONYMBLI B TeYeHWUU
mecsua.

PacTBOop X/IOPUCTOr0 HaTpus MacCoBOW KOHUeHTpauumein HaTpua 100 r/gm3
roTOBAT criedylowum obpasom: 254,2 1 X/I0pPUCTOr0 HATPWS MEPEHOCHAT B MEPHYIO KONMby
BMeCTMMOCTbH 1000 cM3 A0BOAAT A0 METKM AUCTUIIMPOBAHHOM BOAON M NepeMeLlvBatoT.
PacTBOp UCNOMb3YIOT Kak AenoHn3aTop.

OCHOBHOI pacTBOp kasmsa A, MacCOoBOli KoHueHTpaumein 1 mr/cmM3 rotoBsT
cnepywowmum o06pa3oM:  XJIOPUCTLIA  Kanuii  cywat B CyWWIbHOM wWkKady npu
Temnepatype 100°C B TeueHnme 1 4, 3aTeM nomewialwwT B 3Kcukatop. [locne
OX/TAX[EHUA HaBecKy X/IopucToro kanus maccoii 1,907 r pacTBopsitloT B
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OVCTUNNUPOBAHHON BOJAE, MEpPeHOCAT B MEpHYK Konby BMecTumocTbio 1000 cwm3,
[OBOAAT A0 METKU ANCTUNNNMPOBAHHOI BOAOI M MepemMeLlnBatoT.

PacTtBopbl Bi 1 B, maccoBoil koHueHTpaumein kamsa 100 n 10 MKr/cM3 roToBAT
pasbaBneHuem pacteopa Ai B 10 n 100 pas.

PactBopbl Ai 1 5i ycTtoiuvBbl B TeueHwe roga. PactBop Bt- B TeueHue ofHOro
mecsua.

FpafyvpoBOYHbIE PaCcTBOPbl C MaccoBOW KOHUeHTpauuen kanua ot 0,5 go 40
MKr/CM3rOoTOBAAT U3 pacTBOpPOB Bi 1 Bi ¢ yueToM gaHHbIX Tabnauubl 4.

Ta6nuuya 4 - [aHHble Ans NPUroTOB/IEHNS TPaAyMPOBOYHbLIX PACTBOPOB Kasus

MaccoBas O6bem pacTBopa, He06Xo04MMbIiA BmecTnmocTtb
KOHLIEHTpaLuns Kanums B AN NPUroTOB/IEHUSA rPpagyUpPOBOYHOrO MepHOIi KONGbl,

pactBopax, MKr/cmM3 pacTsopa, cM® cm3

B, -

0,5 . 5 100

1 - 10 100

2 - 20 100

4 - 40 100

6 15 - 250

8 20 - 250

10 10 - 100

20 20 - 100

30 30 - 100

40 40 - 100

pafynpoBOYHbIE PaCTBOPbI Ka/iMs C MacCcoBOW KOHUeHTpauuen kaausa oT 0,5
A0 1,0 mkr/cm3 ucnonb3yoT B AeHb MNPUroToB/ieHMs. [pafyvpoBOYHbIE PaCTBOPbI
Kanns mMaccoBoli KOHUeHTpaumeid oT 2,0 go 10.0 mkr/cM3 B TeueHme mecsua.

Mpun ncnonb3oBaHUM BO3AYLUIHO - NPOMAHOBOro njaamMeHu B kKaxabie 100 cm3
pacTtBopa npuanealoT no 10 cM3COASHOI KMCAOTbI. [py MCNONb30BaHUN BO3AYLUHO -
aueTUNEeHOBOro NAaMeHn AONOMHUTEIbHO NPUANBAIOT B KavyecTBe AenoHnsaropa no 5
cM3 pacTBOpa X/IOPUCTOr0 HaTpuMsi MacCOBOW KOHUEHTpauuein Hatpus
100 r/gm3 [0BOASIT A0 METKM AUCTUNNIMPOBAHHOM BOAONM 1M NEpPEMELLMBAOT.

OCHOBHOI pacTBop 30/10Ta A MaccoBO KoHUeHTpauueih 3onota 1 mr/cm3
roToBAT cneaytouwmm obpasom: 0,1000 r 30n10Ta pacTBopsAoT B 10 cM3 CMecu COMSHOW
N as3oTHoli kucnoT (3:1) Ha BOAAHON 6GaHe W BbiMapMBaKT A0 BJIAXHbLIX COJEN.
Jo6asnatT 0,1 r HATpMA XI0PUCTOro, NpuanBaloT 2-3 CM3 COMSHON KUCNOTbl U CHOBA

BblNapmBaloT A0 BMAaXHbIX coneil, npunusaoT 10 cm3 consaHoli kucnotbl, 40-50 cm3
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OVCTUNNINPOBAHHON BOAbl W KUMATAT B TeuyeHne 2-3 MuH. [locne oxnaxaeHus
NepeHoCAT pacTBOp 30/10Ta B MEPHy kosiby BMecTumocTbio 100 cm3, npunusatT 10
CM3 CONSHOW  KUCAOTbl, [AOBOAAT A0 METKM  AUCTUN/IMPOBaHHON  BOAON MU
nepemMelinBaloT. PacTBop xpaHAT B TeUeHue LecTu MecsLes.

PactBop B MaccoBoil koHueHTpaumeli 30n10Tta 0,1 Mr/cmM3 roToBAT C/AeAyHLWNM
o6pasom: 10 cm3 pacTBopa A nepeHocAT B MepHyH konby BmecTumocTbio 100 cm3,
npunmeatoT 10 cM3 CONAHON KMCMOTbI, AOBOAAT A0 METKU AUCTUANIMPOBAHHON BOAOW U
nepemMelInBalOT. PacTBop xpaHsAT B TEMHOM MeCTe B TeUYeHUe MecsLa.

PactBop B MaccoBoi koHueHTpauumeli 3010T1a 0,01 Mr/ cM3roToBAT CrefyloLwmm
obpasom: 10 cm3 pacTtBopa b NepeHOCAT B MepHYyKH KoNby BMecTUMOCTbio 100 cm3,
npunueatoT 10 cM3 CONSAHON KACAOTbI, AOBOAAT A0 METKU AUCTUANNPOBAHHOW BOAON ©
nepemMelinBaloT. PacTBop xpaHAT B TEMHOM MecTe He 60/iee 04HOro mMecsua.

pagyvpoBOYHbIE pacTBOPbLI 30/10Ta UCNOMb3YIOT B AE€Hb MPUrOTOBNEHUS.

OcHOBHOI pacTBOp cepebpa A MaccoBOil KOHUeHTpauuum 1 Mr/cmM3 roToBAT
cnegywouwmm ob6pasuom: HaBecky cepebpa maccoii 0,1000 r pacTtBopstoT B 10 cm3
pactBopa a30THOl kucnoTbl (1:3) npu HarpeBaHuM, MNEPEHOCAT B MEPHYK Konby
BMecTuMocTbio 100 cm3 npunuBaoT 5 cmM3 a30THOM KUCNOThI, [OBOAAT A0 METKU
AVCTUNNUPOBAHHON BOAOK M nepemelnBaloT. PacTBop XpaHAT B TEMHOM MeCTe He
60nee wecTn mecsues.

PactBop B maccoBoii kKoHueHTpauueli cepebpa 0,1 mr/cM3 roToBAT CreayoLWnm
o6pa3om:10 cm3 pacTBopa A MNEPEHOCAT B MEPHYH KO/By BMecCTUMOCTbi 100 cm3,
npunmeadT 5 cM3 a30THOW KUCNOTbI, AOBOASAT A0 METKM AUCTUN/IMPOBAHHOW BOAOWN U
nepemelwunBalT. PactBop XpaHAT B TEMHOM MecTe He 6051ee 04HOro Mecsua.

PacTtBopbl cepebpa 4751 NOCTPOEHMS T[pPagyvMpoOBOYHOrO rpadmka roTtoBsT
cnefywuium o6pasoM: B MATb MEPHbIX kK06 BMecTumocTbio 100 cm3 nepeHocsT 0,5;
1,0; 10,0; 15,0 n 20,0 cm3pacTtBopa, NpuanBakT No 15 cm3 CONAHOW KUCNOTbl, AOBOAAT
[0 MeTKn ANCTUNNNPOBAHHOI BOAOI U nepemelunBatoT. MosyyeHHble pacTBOpbl MMEKT
MaccoBble KOHUeHTpauun cepebpa 0,5; 1; 10; 15 n 20 mkr/cM3 COOTBETCTBEHHO. WX
MCNOMb3YHT B AE€Hb NPUrOTOBMEHUS.

OCHOBHOI pacTBOp Ka/bUMSA MacCOBOW KOHUeHTpaumein 1 mr/cm3 roToBAT
cneaylowum o06pa3oMm: Yraekucnblii  Kanbuuii cywat npu Temnepatype 100C B
TeyeHne 1 vaca B CyWWIbHOM LWkadyy, 3aTeM MoMewalT B 3kcukatop. [ocne
oxnaxpaeHus 6epyT HaBeCKy Yr/1eKUcsoro kanbums maccon 0,2500 r, pacTBopsitoT B 50

cm3 pacTtBopa consiHoit kmucnotbl (1:10) npu cnabom HarpeBaHuu. locne oxnaxaeHuns
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pacTBOp MEpPeHOCAT B MepHyk kosiby BmecTumMocTbio 100 cmM3, fOBOAAT [0 METKu
ANCTUNINPOBaHHO BOAOW M nepemMelwnBaloT. PacTBop ycToiumB B TeYEHUE roga.

PacTBopbl  Kanbuus, UWCMNOMb3yemble A8  MNOCTPOEHUA  rPpafyupOBOYHbIX
rpacoMkoB roToBAT criegyowmnm ob6pa3om: B NATb MepPHbIX K016 BMecTumocTbio 100 cm3
Kaxpasa nepeHocart 1,0; 2,0; 3,0; 4,0 n 5,0 cm3 pacteopa Kanbuusa, npunusatot 10 cm3
consHoli kucnoTel, 5,0 cm3 pacTBopa naHTaHa, AOBOAAT A0 METKA AUCTUANMPOBAHHOW
BOAOW M nepemeluvBaloT. [lonyyeHHble pacTBOPbl MMEKT MacCOoBble KOHLEeHTpauuu
kanbuyma 10,0; 20,0; 30,0; 40,0 n 50,0 mr/gm3. 'pagynpoBOYHbIE PACTBOPbI UCMONb3YHOT
BAEHb NPUroTOB/IEHUS.

Mpn HaBecke LMHKOBOro koHueHTpata 0,5 r n pasBegeHum npo6sl 100 cm3
rpadomk nossonser onpegenats or 0,2 go 1,0% kanbuusa. lMpu 60nee  BbICOKUX

MaccoBbIX 401AX Ka/bLna LenecoobpasHo Ucnonb3oBaTb HaBecky npobel 0.1000 r.

7 OnpepenexHvie meau, kKaamus, ko6anbTa, CBMHLA U Xenesa

Ona aHanusa UCnonb3ylT ABE HABECKM NPOGLI.

CpefcTBa vM3MepeHuii, BCnomoraTesibHble YCTpOWCTBa, MaTepuasbl, pPeakTuBbl,

pacTtBopbl - Mo 6.

Ta6nuua 5- YcnoBusi NOArOTOBKM K aHaIN3y LIMHKOBOTO KOHLIEHTpaTa.

MaccoBble gonu

3/1EMEHTOB B LIHKOBOM Hasecka, T Pa3BegeHue,
KOHLieHTpaTe, cm3
%
Megb. KagMuii, CBMHEL

0,30 0,2 100

1,0 0,2 100

2,0 0,2 100

2,0 0,2 250

5,0 0,2 250
XXeneso

2,0 0,2 250

5,0 0,2 250

10,0 0,2 500

20,0 0,1 500
KobanbT

0,005 1.0 50

0,10 1.0 50

7.1 MpoBefeHne aHannsa

HaBecky LMHKOBOro KOHLEHTpata maccoii corfiacHo Tabnvue Ne5 nomelalot B
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KOHMYECKYH Konby BmecTumocTbtd 100 wmam 250 cM3 COOTBETCTBEHHO, CMaynBalT
1,0-1,5 cm3 guctunnuMpoBaHHOl Bogpl, Aob6aenawT 0,5 r dTopucToro ammoHus,
nepemewnBaroT, npuamardT 10 CM3 CONAHON KMCNOTLI, HArpeBaKT Ha 3NMEKTPONNTKE,
KMMATAT pacTBOp C ocagkoMm B TeveHue 5-10 MuH, npunuBatoT 5 cm3a30THOW KUCAOTHI,
BbiNapuBalwT A0 BA&XHbIX coneir, npunamBaldT 10 cM3 COMSAHOM KUCIOTbI M CHOBa
BbiNapvBalT A0 BAaXHbIX coneii. K BRaXHbIM conam  npuavBaldT 5 cM3 CONSHOWN
Kncnotbl, 20 cM3 AUCTUNIMPOBAHHON BOAbl, HarpeBawT [0 pacTBOPEHUs Cosel,
oxnaxaalT Y NepeHOCAT pacTBOP B MepPHYH0 Konby, BMECTMMOCTb KOTOPO 3aBUCUT OT
OXUAAeMblIX MAacCOBbIX A0M€ 3/IEMEHTOB B LMHKOBOM KOHUEeHTpaTe (Tabnuua Neb),
[OBOAAT 0O METKM AWCTWINMPOBAHHOI BOAONM M nepemewunBaioT. Mocne oTcTaMBaHus
ocajika M3MepstoT MOrnoLweHne B OCBET/IEHHONW 4acTu pacTBopa. AHanOrMyHO NpPoBOAAT
KOHTPO/bHbIA ONbIT.

Mpu npoBeaeHnn hOTOMETPUPOBAHUS PEXMM PaboTbl aTOMHO-abCcopOLMOH-HOTo
cnekTpooTomMeTpa ycTaHaBAMBalT B COOTBETCTBUM C MHCTPYKLME No akcnayatauuu
npubopa.

Mpn BbINOAHEHUN W3MEPEHUA WUHTEHCMBHOCTU aHas/IMTUYECKOW NMHUW Kaxaoro
afemeHTa nocsiefoBaTefibHO PacnblISOT B BO3AYLIHO-aLeTUNEeH0BOe NiaMs pacTBopbl
KOHTPOJIbHOrO OMbITa, rPasynpoBOYHblE PaCcTBOPbI Y aHaIn3upyemMble pacTBopbl npob.
[ns kaxgoro pactsopa BbIMOSHAT TPU M3MEPEHUS WUHTEHCMBHOCTU aHanuTU4eckow
JIVHAN  KaXAOoro 3/1eMeHTa W BbIYUCAAKT cpefHee apumeTnyeckoe 3HayeHue.
3HayeHne MacCoBbIX KOHLEHTpauuin onpegensiemMblX 3/1EMEHTOB B aHa/IU3NpPyeMbIX B

pacTBopax, Haxo4sT Mo rpafyMpoBOYHbIM rpadouKam.

0.2 O6paboTka pe3ynbTaToB

MaccoBylo [0/10 OonpefensAemMoro 3fieMeHTa B LUWHKOBOM KOHLeHTpaTe X, %,

BbIUMCAAOT No hopmyne
=00 "« t0-4,  rpe ®)

C - MaccoBasi KOHLUEeHTpauusi onpeaensieMoro 3MeMeHTa B aHa/IM3npyeMoMm
pacTtBope, MKr/cm3,

Cro. - MaccoBasi KOHUEHTpaUWs ONpeaensieMoro 3/ieMeHTa B KOHTPO/IbHOM
onbITe, MKr/cmM3

V - 06beM aHa/IM3UPYyeEMOro pacTBopa, cM3;

T - MacCa HaBeCKM LMHKOBOIo KOHUEeHTpaTta, T.
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MprvemMnemMocTb pe3y/bTaToB Mapasie/ibHblX OnpeAeneHnii oueHuBaKwT no
FOCT 53198, pasgen 13.

MeTponoruyeckme xapakTepucTukn pesynibTaToB onpefeneHns 3/1IeMeHToB
He [O0/DKHbl MpPeBbllaTb BefIMYMH, YyKasaHHbIX B Tabnuue 6. KOHTposb cTtabusibHOCTU
pes3ynbTaTtoB aHasuM3a, BKAYaA OLEHKY UX npaBuiibHOCTW, ocyuwiecTtsndawT no NOCT
53198, paspen 13.

Tabnuua 6 - MeTponormyeckMe xapakTepucTUKW pes3ynbTaToB ornpejeneHus
3/1IeEMEHTOB MeTOA0M aTOMHOI abcopbumm npy AoBepmuTeNbHON BeposaTHOCTM P=0,95
B npoueHTax

CraHpaptHo [lpegen CranpaptH - Mpeaen

oe Bocnpous [pegen Kputn-
MaccoBas pons OTKﬂO?—IeHVIe Z?WBJS-P; OTK/IOHEHU a6co;110THo yeckoe
3/1IeMeHTa, e BOAMMOCT n 3Ha4yeHu
X HOBTCOTSI%MO rT—p; BOCMpOM3-  mMnpu norpewHoc e, K
S ' R ' BOAMMOCTU n=2, ™m, £
’ SR R
Menb
070,10 g0 0,30 0,01 0,03 0,01 0,03 0,02 0,02
Cs.» 0,30» 0,60» 0,01 0,03 0,02 0,06 0,04 0,03
» 0,60» 1,20» 0,02 0,06 0,03 0,08 0,06 0,04
» 1,20» 2,50» 0,04 0,10 0,07 0.20 0,14 0,12
»2,50» 5.00» 0,07 0,20 0,11 0,30 0,22 0,18
Kob6anbt
Ot 0.0050 po 0,0003 0,0008  0,0004 0,001 0,0008  0,0008
Ce. 0,010 » 0,001 0,003 0,001 0,003 0,002 0,0015
» 0,030 » 0,100 0,003 0,008 0,004 0,010 0,008 0,007
Kagmuii
Ot 0,10 o 0,30 0,01 0,03 0,01 0,04 0,02 0,02
CB. 0,30 » 0,60 » 0,02 0,06 0,03 0,08 0,06 0,04
» 0,60 » 1,20 » 0,04 0,10 0,04 0,10 0,08 0,06
» 1,20 » 2,50 » 0,05 0,15 0,05 0,15 0,10 0,08
» 2,50 » 5,00 » 0,07 0,20 0,07 0,25 0,14 0,13
MbILWbSIK
Ot 0,030 pao 0,060 0,004 0,010 0,005 0,020 0,010 0,010
Cs. 0,060 » 0.100 0,007 0,02 0,011 0,030 0,022 0,017
» 0,10 » 0,30 0,01 0,03 0,01 0,04 0,02 0,02
» 0,30 » 0,50 0,01 0,04 0,02 0,05 0,04 0,03
» 0,50 » 0,70 0,02 0,05 0,02 0,06 0,04 0,04
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OKOHYaHune Tab6nmybl 6

Xeneso
Ot 3,00 go 5,00 0,05 0,15 0,09 0,25 0,18 0,15
CB.5,00 » 8,00 » 0,09 0,25 0,11 0,30 0,22 0,18
» 8,00 » 12,00 » 0,11 0,30 0,13 0,35 0,26 0,22
» 12,00 » 20,00 » 0,13 0,35 0,14 0,40 0,28 0,25
CBuHel,
Ot 0,10 g0 0,30 0,01 0,03 0,01 0,04 0,02 0,02
CB. 0,30 » 0,60 » 0,01 0,04 0,02 0,05 0,04 0,03
» 0,60 » 1,20 » 0,02 0,06 0,03 0,08 0,06 0,04
» 1,20 »2,50 » 0,04 0,10 0,07 0,20 0,14 0,12
» 2,50 »5,00 » 0,07 0,20 0,11 0,30 0,22 0,18

8. OnpepgeneHve MbllWbAKA

MpoBOAAT aTOMHO-abcopOLUMOHHBIM MeToAoM npoBoasat no NOCT P 52124 co
cnefylowymMmn ONOSTHEHNAMU:

NPMEMNIEMOCTb NapasiiefibHbiX pPe3ynbLTaToB OnpefesieHns Mbllbsaka
oueHusatoT no NOCT P 53198, pasgen 13;

METPOSIOrNYecKne XapakTepucTuku aToMHO-abCcopOUMOHHOIO MeToda
onpefenieHnss MaccoBOi A0MM MbilbsSKa He OO/MKHbI NPEBbIWATb BE/IMUMH, YKa3aHHbIX
B Tabnuue 6;

KOHTPO/Ib CTabWIbHOCTM pe3y/bTaToB aHann3a, BKIYas OLEHKY WX

npasunbHocTU, ocyuwectenaoT no FOCT P 53198, pa3gen 13.

9. OnpegeneHne HaTpUa N Kanusa

[na aHanmsa ncnonb3yloT ABEe HAaBECKM NPO6bI.

9.1 lpoBeaeHne aHann3a.

HaBecky npo6bl Maccoi 1,000 r nomewawT BO (PTOPONAACTOBbI CTakaH
BMecTUMOCTbo 250 cm3 npunusatoT 30 cmM3 (hTOPUCTOBOLOPOAHON KUCAOTHI, 30 cm3
CconsAHOM kMcnoTbl, 10 cM3 a30THOW KMCIOTbI M 2 cM3 6pomMa, 3aKkpbiBalOT CTakaH
hTOPONNAcTOBOl KPbIWKOW M OCTaBnAlT 6e3 HarpeBaHuss B TedeHue 30-40 MuH.
3aTeM CHUMAKT KpbILKy, (hTOPONNAaCcTOBbLI/ CTakaH CTaBsIT Ha 3MEKTPONNUTKY, HarpesatoT

M BbiNapuBalT MNo4yTn focyxa. [o6aBnsioT 10 cM3 COMSHOW KUCMOTbl M BbiNapvBaoT



pocyxa.

K cyxomy octaTtky npunmsatoT 10 cM3 consHoii kucnoTsl 1 HarpeBalT B TeyeHue
5-10 MuH. PacTBop OxnaxatT U NepeHoCAT B MepHyt Konby BmecTumocTbio 100 cm3
[OBOAAT [0 METKA AOUCTUAAMPOBAHHON BOAONW, NepeMeluvBaloT U nepenusalT BO
hTOpPONNAcTOBLI CTakaH, B KOTOPOM MNPOBOAUIOCH pasfioXeHue npobbl. AHasIOrMyHO
NPOBOASAT fiBa KOHTPO/IbHbIX OMbITa.

[na onpegeneHns Hatpusi pacTBOPbl KOHTPOJIbHbIX OMbITOB, PagyMpOBOYHbIE
pacTBOpbl U aHanM3upyemble pacTBOpbl NPo6 pacnbiIfiT B BO3AYLIHO - aueTu/eHoBoe
naamsi U M3MepstoT UHTEHCUMBHOCTW aHa/IMTUYECKUX NNHWIA € AnvHamMu BofH 589,0 n
589,6 HM.

[Ona onpepeneHna kanMsa € UCNOMb30BaHWEM BO3AYLWHO - aueTWIeHOBOro
nnaMmeHn HeobxoA4MMO BHECTW B pacTBOpbl AenoHusatop. [1lpoby npegsapuTensHo
pa3baBnsawT cnegyowmm obpasom: B MEPHYO KOGy BMeCcTUMOCTbo 50 cm3nepeHocaT
25 cm3 aHanu3npyemoro pactsopa, npunmsarT 2,5 cM3 pacTBopa X/I0pUCTOro HaTpus
MacCoOBOI1 KOHUeHTpauunein HaTpusa 100 r/am3 2 cM3 COMISIHOI KUCMOTbI, A0BOAAT A0 METKM
OVCTUNNNPOBaHHON BOJON N NepemMeLLnBatoT.

AHa/IOrMYHO NPOBOASAT KOHTPOJIbHBIV OMbIT.

MonyyeHHble pPacTBOPbl KOHTPOJILHOrO OMbITa, rPajyvpoBOYHbIE  pPaCcTBOPbI W©
aHa/iM3npyemMble pacTBOpbl NPO6 pacnbiiAT B BO3AYLUHO-aUETWUIEHOBOE nams U
N3MEPSAT MHTEHCUBHOCTb aHa/IUTUYECKOW IMHUW KauIns C A/IMHON BOJHbI 766,5 HM.

Mpy 1cnonb3oBaHMM BO3AYLIHO -MPOMAHOBOr0 NAamMeHn AN onpeAeneHus Kaaus
[enoHM3aTop B pacTBOpbl HE BHOCAT. 3HAYEHUS MACCOBbIX KOHLEHTpauuidi 31eMeHTOB B

aHa/IM3MpyeMbIxX pacTBopax HaxoAsT Mo rpaayMpoBOYHbIM rpadhukam.

9.2 O6paboTka pe3y/ibTaToB

MaccoByto 40110 HaTprA unn kanmsa X, %, Bbl4MCAKT No hopmyne (3)

MpremnemocTb pe3ynbTaToB NapassiesibHbiX OnpeAeneHnii paccymMTbiBalT No
FOCT P 53198, pasgen 13.

MeTposiornyeckne xapakTepucTuki pesynbTaToB ONpeAeneHus HaTtpusa U Kanus

He O0J/DKHbl NpeBbillaTb BE/IMYNH, YKa3aHHbIX B Ta6nmue 7.



Ta6nuua 7 - MeTponormyeckne xapakTepucTuku pesybTaToB onpefeneHus Hatpus
N Kanus npu goBepuTenibHon BepoAaTHocTn P=0.95
B npoueHTax

= = : , 5 é
8 ] 5 '6 - 8 Q E[ E[N = 8 8 x
I SO =90 . ISoB coll ox < o
MaccoBas gons EL s =S E I 3@t O3 S 2
o, X0l 2225 325 Qog 232
3nemeHTa. SIcg ot SISE o2 s Zo
g O o Qo < I O O o o o = = o = 2
X ZTSo coafscgocgs a9 E T
- E & =R T Gk OIF o T
©°e e ©0°g g88&s *°

C s C %

Hatpwia

O 0,0020 5o 0,0060  0,0002 0,0006 0,0003 0,0007 0,0006 0,0004
Cs. 0.0060 » 0,0004 0,0010 0,0004 0,0010 0,0008 0,0005
» 0.0200» 0,0014 0,0040 0,0020 0,0060 0,0040 0,0030

» 0.050 » 0,100 0,003 0,009 0,004 0,010 0,008 0,006
» 0.100 » 0.300 0.005 0,015 0,007 0,020 0,014 0,015
Kanwit
Ot 0,020 po 0,050 0,001 0,004 0,002 0,006 0,004 0,003
Cs. 0,050» 0.100 0,003 0,009 0,004 0,010 0,008 0,005
» 0.100» 0.300 0,007 0,020 0,011 0,030 0,022 0,015

KoHTponb cTabunbLHOCTY pe3ybTaToB OnpesAesieHnsl MacCoBbIX A0/eil HaTpuUsa 1

Kanus, BkIYaa OLEHKY MX npasunbHocTU, ocylectensaoT no NOCT P 53198 pasgen 13.

10. OnpepgeneHune 3o0510Ta

[na aHanmsa Ucnosnb3yloT TP HABECKM NPOGbI.
CpefctBa u3MepeHuid, BcrnomMoraTesibHble YCTPOWCTBAa, MaTepuasibl, PeakTuBblI,

pacTtsopsl Mo 6.

10.1. MopgrotoBka K aHasmM3y 3KCTPaAKTOB pacTBOPOB A/1A MOCTPOEHUA
rpagynpoBOYHOro rpaduka

B BoceMb MepHbIX KON6 BmMecTumocTbio 100 cm3 kaxpas, nepeHocat 0,2;
0,5; 1,0; 2,0; 4,0; 5,0; 8.0 n 10,0 cm3 pacTBOopa 30/10Ta KoHUeHTpauuein 10
mr/am3 (pacteop B). MpunusatoT 50 cm3 1H pacTBOpa COMSAHOW KMCNOTbl U 12 cm3
3KCTpareHrta MeTUNN306yTUNKETOHA (MUBK). KcTparmpyroT B TeyeHue
2 MWH., NpUAMBaKOT 1H pacTBOpP COMAHON KUCAOTbl TaK, YTO6bl 3KCTpareHT NogHsANCA B
ropJ/iblWKO KON6bl. KoHeuHbI o6bem JKCTpakTa paBeH 10 cm3

(c yuétom pactBopumocT MVIBK B BCaHOW dhase).
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MaccoBble  KOHUeHTpauuum 3010Ta B  3KCTpakTax rpagyupoBOYHbIX
pactBopoB coctasndawTt 0,2; 0,5, 1.0: 2,0; 40; 50; 80 wn 10,0 wmr/gm3

pajyvpoBOYHbIE PACTBOPLI 30/10Ta UCMOMbL3YIOT B AE€Hb NMPUTOTOBAEHNS.

10.2. lMpoBepeHne aHanusa

Hasecky npobbl maccoli 2,00 r (npy maccoBoli gone 3onota 0,500 r/T n 6onee)
nnn 5,00 r (npu maccoBoii gone 3on0ta meHee 0,500r/T) nomelaroT B hapdiopoBbIii TUrESb,
oGxuratoT B MydpenbHoii neun npu Temnepatype 600°C B TeueHne 2-4 4., copepxumoe
TUINA nepeHocAT B hapdopoByto vallky, 406aBnsoT 6-8 1 aMMOHUSA P TOPUCTOKNCNONO,
nepemMeLLMBalOT U OTAbIMAAIT B MydenbHOl neun B TedeHne 1 4 npu Temnepatype
400-450°C [nsa OTrOHKM (PTOPUCTOrO KPEMHUA A0 NpekpalleHus BblgesieHuss 6enoro
AbiMa (oTAbIMNIEHNE He NPOU3BOAAT, €C/IM MaccoBas A0MS KPEMHUA B aHaIU3MpPyeMblxX
npob6ax He npesblwaeT 2-3%).

CoaepXyMoe 4allku NepeHOCAT B KOHWYECKYH KON16Yy BMECTUMOCTbLH
250 cm3 ononackMBaloT YallKy CMECbI COMSIHOM M a30THOM kucnoT (3:1), npunmnsatoT 30
cM3 CMecu CONSAHOM M a30THOW kmcnoT (3:1), KuNATAT B TeyeHue 20-25 MuH nopg
4acoBbIM CTEK/IOM. YnapusatoT no ob6bema 1-2 cm3
(He nepecywwuBaTb). OxnaxgalwT, NEpPeHOCAT B MEPHYKH KOoNby BMECTUMOCTbIO
100 cm3 npuavMBaloT pacTBop 1H COMSAHOW  KMCNOTbl 40 CepeauHbl  KOnbbl
(50-70 cm3. MpunusaoT 12 cm3 MUBK. 3KcTparvpylT 3SHEpruyHo BCTpSAXuBas B
TeyeHve 2 MUH, NpuAnBalT 1H pacTBOP CONSAHON KMCNOTbI, YTOObI 3KCTPAKT NOAHAICS B
rop/bILKO KONObl. KOHEYHbIVi 06bem aKcTpakTa B 3TOM c/ydae paseH 10 cm3

Mpu npoBefeHun OTOMETPUPOBAHUS pexuM paboTbl  cnekTpodoToMeTpa
yCTaHaB/MBalOT B COOTBETCTBUM C MHCTPYKLUMEN No akcnayatauum npubopa.

OKCTpakTbl PacTBOPOB CPaBHEHWS W aHa/IM3NpyemblX PacTBOPOB pPacnblisiT B
BO3JYyLHO-aUeTUIeHOBOE nNnams  CNekTpodhoToMeTpa,  PernucTpupyoT  BeUYUHY
NorfoWeHnsa NnHWIA 30/10Ta NpU AJsIMHE BOJHbI 242,8 HM. [lepef hoToOMeTpupoBaHMEM
KaXX[0ro aKCTpakta MpOoMbIBaKOT Kanuanap u pacnbinutensHy cuctemy MWBK B
TeyeHne 5-10 c.

3HayeHVe MacCcoBOli  KOHUEHTpauuum 30/0Ta B 3KCTpPakTe HaxoAaaT no
rpagynpoBOYHOMY rpadiuky.

Bo3MOXHO npuMeHeHue B kayectBe akcTpareHta 0,1 M pactBopa cynbgunos
HedbTn B ToNyone (MM OOHOTO U3 MHAMBUAYa/IbHBLIX CYyNb(OUAOB - Aurekcuncynoduaa,

AMBYTUACYNbMAA) NMPX YCIOBUW MOJSTyYeHUS] METPOIOTUYECKUX XapakTEPUCTUK HE XYXe,
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yem B Tabnuue 7.

10.3. O6paboTka pe3ynbTaToB
3HayeHVe MaccOBO KOHLUEHTpauuMm 3070Ta B 3KCTpakTe HaxogsaT Mo
rpagympoBOYHOMY rpadvky.
MaccoByto [0/110 30/10Ta B LMHKOBOM KOHUeHTpaTte X, MAH'1(r/T), BblUuMCNAOT
no cdoopmyne
CV

X=— , rhe 4)
T

C - MaccoBas KOHUeHTpauus 30/10Ta B 3KCTpakTe, onpejesieHHas no
rpagyvpoBOYHOMY rpadinky, MKr/gm3

V - 06beM MOly4YEHHOro 3KCTpakTa, cM°;

T - Macca HaBecCku npobsl, T.

MpunemnemocTb pe3ynbTatoB aHanusa oueHusawT no NOCT P 53198 paszgen
13.

MeTponornyeckne xapakTepucTukn pes3ynbTaTtoB aTOMHO-abCopOLMOHHOr0
MeToda OnpeaeneHns 30/0Ta He AO0J/IKHbl MNpeBbiWaTb BENYUH, YyKa3aHHbIX B
Tabnuue 8.

Tab6bnuuyaBs - MeTponornyeckue xapakTepucTukM pe3ynbTaTOB aTOMHO-
abcopbLMOHHOrO MeToda onpejenieHvst 30/10Ta NpU AOBEPUTENbHOW BEPOATHOCTU
P=0,95

B mnH 1(r/7)

S-S S

) - 5 .0 - o

(8]
aona oS FRlgtas, S &5 03
3o0/10Ta o0& oS sx0356 dt2so0c3f 23
’ T S - © 3z o 2022930 = I
X £S5 8 I—|:<-5§Q_ CaftE doga S ®©
S~ Q- F EE E = © 5 o I
0°g e o0 °f§ S ©®©B X ™

c [24] om

OT 0,20 po 0.50 0,03 0,10 0,04 0,12 0,08 0,05
» 0,50 » 1,00 0,09 0,30 0,10 0,33 0,20 0,20
» 100 » 200 012 040 0,14 046 028 0,25
» 2,00 » 5,00 0,24 0,80 0,25 0,85 0,50 0,45
» 500 »1000 o1 202 091 300 1,8 150

KoHTponb CTa6GUIbHOCTU pes3ynbTaToB aHanusa, BKAOYas OLEHKY WX

npasunbHocTn, nposogat no NOCT P 53198, pas3pen 13.



11. OnpepeneHne cepebpa

[na aHanmsa Mcnonb3yoT TPU HABECKU NPOo6bI.

11.1. NpoBegeHne aHannsa

HaBecky LUMHKOBOro KoHLeHTpaTa Maccoil 2,00 r (Mpu maccoBoi gose cepebpa
meHee 100 r/T) nan maccoin 1,00 r (Nnpu maccoBoin gone cepebpa 6onee 100 r/1)
nomMeLLalT B  KOHMYECKyl  Konby  BmecTMmocTbid 250 cm3,  npuausatoT
20 cm3 a30THOI KkMcnotbl M 3 cM3 6poma, OCTaBNAT 6e3 HarpeBaHMs NOf 4acoBbIM
CTek/ioM B TeueHne 30 MUH. 3aTteM pacTBOp C OCaJKOM HarpeBalT, BbinapusakwT [0
BNI@XHbIX conel, oxnaxgarT, Ao6asnawT 20 cM3 CMECcU COMAHON U a30THOW KUCAOT
(3:1), pacTBOpAT COAM NOA4 KPbIWKOW W BHOBb BbiNapuBalOT A0 BaXHbIX COMEN.
MpunueatoT 15 cm3 consiHoli KncnoTbl, 40-50 cM ' AUCTUNINPOBAHHOM BOAbI U KAMSATAT B
TeyeHne 2-3 MUH. PacTBop oxnaxpjalwT, MEPeHOCAT B MEpPHYK Kosby BMECTUMOCTbIO
100 cm3 A0BOAAT 4O METKM AUCTU/IMPOBAHHON BOAOWN W TuWlaTeNbHO MEepeMEeLLMBAlOT.
AHaNOrM4HO NPOBOAAT KOHTPOSbHbIN OMbIT.

PacTtBopbl nNpo6, pacTBOpbl A7 MNOCTPOEHUA [pPajyvpoBOYHOro rpadmka u
pacTBOp KOHTPOJ/ILHOTO OMbiTa pacnbiiAT B BO34YLHO-aLEeTUIEHOBOM MjaMeHun
CnekTpogpoToMeTpa U U3MEPSIOT BENYMHY MOTMIOWEHUA aHaIMTUYECKOW NUHUN cepebpa
npv AnnHe BosHbl 328,0 HM.

3HayeHVe MacCcoBON KOHLEeHTpauun cepebpa B aHanu3npyemom pacTBope
Haxo4AT No rpagyvMpoBOUYHOMYTrpachuky.

11.2. O6paboTKka pe3ynbTaToB

Maccosyto gosto cepebpa X, MAHL(r/T), BbIYUCAAOT No hopmyne (4).

MpuemnemocTb nonyyeHHbIX pesynbtaTtoB oueHunsatoT no NOCT P 53198, pasgen
13.

MeTponornyeckme xapakTepucTukM pe3ynbTatoB aTOMHO-abCcopOUMOHHOro
MeToda onpeaeneHus cepebpa He [0/DKHbI NpeBbllWaTh BeNYMH, YKa3aHHbIX B

Tabnumue 9.
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Tabnuua 9 - MeTponormyeckue xapakTepucTuUKM pes3ynbTaToB onpefeseHns
cepebpa npu goBepuTeNnbHON BeposTHOCcTM P=0,95
B msH 1(r/T)

308 | 85808 SE8~
- T O = o
MaccoBas Jons E%E %EEEE? gérx f_éﬁm‘
cepebpa, 23 s 5 -_c%oScso00%ge3 2=
S50 |8o0Sg25ascdaslldsg sy
X Icr | T2z cc oS To0 g F 7
FrE fECEE0iESEsESC G
ObcfCcCesc0O6bmsConcCee ¥ 5
Ot 10,0 po 20,0 1,2 4,0 15 5,0 3,0 3,0
Cs. 20,0 » 50,0 » 2,4 8,0 3,0 10,0 6,0 5.8
» 50,0 » 100,0 » 3,6 12,0 39 13,0 7,8 6,8
» 100,0 » 250,0 » 7 25 8,0 28 16 15
» 250,0 » 600,0 » 15 50 17 55 34 30

KOHTpo/b CTabunbHOCTH pe3ynbrtatoB aHa/ln3a, BK/MKO4YaA  OUEHKY KX

npasunbHOCTK, npoBogAaT no NOCT P 53198, pasgen 13.

12. OnpepgeneHne nHana

ATOMHO-abCoOpOLMOHHbI  MeToq,  OnpefeneHnuss  WHAMSA  3akilvyaetca B
KOHLEHTPUPOBAHUN €ro Ha TMAPOKCUAE Xefesa, pacTBOPeHWM ocafka MM4pOKCUAOB,
pacnblieHny  aHasM3nMpyeMoro pactsopa B BO3AYLIHO-aUeTWIeHOBOe nnams U
N3MEepPeHUN BesIMUYUHbI NOTMOLWEHUs aHaNNTUYeCKONn NUHUW WHAUS NPU ASIMHE BOJSHbI
303,9 HM. [1ns aHanu3a Ucnosb3ylT ABEe HABECKN Npoobl.

CpefcTBa M3MepeHuin, BcnomorartesibHble YCTPOMCTBA, Marepuasbl, peakTuBbl,

pacTtBopbl - Mo 6.

12.1 MNpoBegeHue aHannsa

HaBecky UMHKOBOrO KOHUeHTpaTa maccoi oT 0,5 go 2,0 r B 3aBUCMMOCTU OT
MaccoBOW  [OAW  WMHAMSA  NOMeLW,alT B KOHWYECKYH  KONby  BMeECTUMOCTbIO
100-250 cm3 cmauuBalT AUCTUANNPOBAHHOI BoAoN, Ao6aBnsalnT 0.5-1,0 T amMoHKuA
pTopucToro, nepemellmealT, npunmeaoT 10-30 cM3CONAHON KMCNOTbI U BbiNapuBaloT
[0 BNaxHoOro ocagka, npunusaloT 15-20 cm3 a30THOW Kucnotel U 1-2 cm3 6poma,
HakpblBalOT 4YacoBbIM CTEeK/10M " ocTaBNAwT 6e3 HarpeBaHus Ha
2 4. YacoBoe CTeKN0 CHMMAT U HarpesatT A0 yAasieHns u3bbiTka 6poma, npuavsaloT
10-20 cm3 COMAHON KUCMOTbl U BbiNapMBalT A0 BaXHbIX conei, npuamatT 10 cm3

COJISIHOIA KMCNOTbI, CHOBa BbiNapuBalT 4O BIaXHbIX coneld, npuamearoT 10 cM3 CONsHONA
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KACNOTbI W ynapuBawT Ao o6bema 3-5 cm3 npunusatoT 80-100 cm3 AUCTUNNMPOBAHHOM
BO/bl, pacTBOp HarpesalT U KUNATAT B TedeHne 3-5 MuH. Ocafok OTUNbTPOBLIBAIOT.
Ecnv HepacTBOpUMbIA 0CafoOK HEOONbLIOW, TO €ro MOXHO He OT(UNbLTPOBbLIBaTb. B
MOMYYEHHbIi  CONSAHOKMCAbI pacTBop npubasnsiT 1,0 r aMMOHMA X0PUCTOrO,
npuaMBalT aMMuak A0 BbiNafeHUs rMAPOKCUAOB W elle [0AMBalT U30bITOK aMMuaka
(10 cm3). PacTtBop c ocafkom nepemMellvBaloT U OCTaB/AT B TenoM mecTte Ha 5-10
MUH ANA KoarynsuuMm ocafka rugpokcuaoB. PacTtBop (UNbTPYIOT yYepes HenoTHbIN
QUNbLTP M NPOMbIBAIOT ABa pasa ropsynm pacTBOPOM aMMOHUS XJIOPUCTOro MacCoBOiA
poneii 2%. ®unbTp pasBopayMBaldT Ha BOPOHKE W cMbiBalOT ocagok 10-12 cm3
ropsyero pactBopa CoJsiHOM kucroTel (1:1) B MEpHYyH KONBy BMECTUMOCTbIO
25 cmM3 dnAbTP NPOMbIBAKOT ropsiueii AMCTUANNPOBaHHO BOAONM, cobupas pacTBop B Ty
XXe MepHyto Konby. PacTBop oxnaxgaloT, AOBOAAT A0 METKM AUCTUANNPOBAHHOW BOZAOWA
N nepemelwnBarT. AHa/IOTMYHO NPOBOAAT KOHTPO/IbHbIA ONbIT.

PacTtBop npobbl, pacTBOpbl A8 MOCTPOEHUA TpajyvpoBOYHOIO rpaduka u
pacTBOp KOHTPO/ILHOTO OMbiTa PacnbIIAT B BO3[yLWHO-aLeTWIeHOBoOe nnams
crnekTpopoTOMETPa U UMEPSAIOT BE/IMUMHY NOTMOWEHUS aHa/IMTUYECKON NTNHUN UHOUS
npu AanvHe BonHbl 303,9 HM. 3HayeHMe MaccoBOW KOHUEeHTpauuu WuHOusS B

aHanM3MpyeMom pacTBope NpoGbl HAXOAAT MO rpafyMpoBOYHOMY rpachuky.

12.2 O6paboTka pe3ynbTaTos

MaccoByto [0/ UHAMa X, %, BbluUCAAT no popmyne (3).

MpremnemMocTb pe3ynbTaToB NapasjiefibHbiX OnpeAeneHnii oueHuBarT no
FOCT P 53198, pasgen 13.

MeTponornyeckme  XxapakTepucTuku  pe3ynbTaToB  aTOMHO-abCcopOLMOHHOrO
MeToAa onpeAeneHnss UHANS He A0/HKHbI NPEBbIWATb BEMYMH, YKa3aHHbIX B Tabnmue 10.

Tab6nnya 10 - MeTponornyeckue xapakTepucTukn pesysbTaTtoB onpeneneHns nHans
npw AOBEpPUTENbHOI BepoAaTHOCTU P=0,95
B npoueHTax

e 9 S.g. x| =
o2 2-2owo0o o 35 8>
T = = o O
=S o GJNESM“’ mg_ g8 X .
Maccosasi fjonss & I & cilogs2w 2F E I o2
c?gs |socsg®s K3 - Q 3 T I
nHana g5 o ‘DOS:EOQ_ECDO_SD:CD:(D T
e S-r3ze2ecrFdcek I3 o - >
28 58c®8285338%85< 48
I
(.J'c_>|: E:355m§‘—|8§cﬁmc+ X 5
Cs 0,0020 go 0,0002 0,0005 0,0002 0,0006 0,0004 0,0004
0,0050 BK1.

» 0,0050 »0,0080 » 0,0004 0,0010 0,0005 0,0015 0,0010 0,0009
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OKoHYaHue Tabnuyb 10

» 0,0080 »0,0100 » 0,0007 0,0020 0,0010 0,0030 0,0020 0,0015

» 0,010» 0,020» 0,001 0,003 0,001 0,004 0,002 0,002
» 0,020 » 0,050 » 0,001 0,004 0,002 0,005 0,004 0,003
» 0,050 » 0,100 » 0,003 0,008 0,004 0,010 0,008 0,006

KOHTpO/b CTAabUMBHOCTY Pe3y/IbTaTOB aHa/M3a, BKIoUasi OLEHKY UX NMPaBUIbHOCTY,

NPOBOAAT NO NYHKTY 4.4.

13. OnpepgeneHne marHma n Kkanbumsa

CyLWWHOCTb aTOMHO-abCopOLUMOHHOrO OnpeAesieHns MarHns 1 KanbLmsa 3akitodaeTtcs
B M3MEPEHMN BEANYMHbI MNOT/OLWEHNS PE30HAHCHBLIX NUHWI MarHus npu 285,2 HM u
Kanbunsa npu 422,7 HM. CTeneHb NOr/IOWEHUS IHWI MarHust U KasbUns CUIbHO 3aBUCUT OT
coctaBa (POTOMETPUPYEMbIX pPacTBOPOB. [N yCTpPaHEeHWs BAMSHUSA — MeLlatoLLmx
onpegeneHno 3/1EMEHTOB B pacTBOp He06XoAMMO BBOAWMTbL pacTBOp JaHTaHa. [ns
aHannsa MCnosb3ylT ABE HAaBECKN NPOO6bI.

CpeactBa M3MepeHWii, BCromoraTesibHble YCTPOICTBa, Marepuasibl, pPeakTuBbl,

pacTtBopbl MO MYHKTY 6.

13.1 NMpoBepeHne aHannsa

HaBecky LMHKOBOro KoHLueHTpaTa Maccoii 0,1-0,5 r nomeLLatoT B KOHUYECKYHO KONby
BMecTUMOCTblo 250 cm3 cmaumsaloT 1-2 cM3 AUCTUNNMPOBaHHON BOAbI, [06aBNSAOT
0,1-0,5 r dptopnaa ammoHusi, 10 cM3 COMSAHON KWCNOTbl M PacTBOPAKT MNpu crabom
HarpeBaHuu. 3aTem npuamBaloT 2-3 cM3 a30THOW KUCNOTbI M MPOAO/IKAIOT HarpeBaHue,
ynapvBasi pacTBop gocyxa. MpunveaioT 10 cm3 CONSAHOM KWCIO0Tbl M BHOBb yrnapuBaroT
Jocyxa.

K cyxomy octatky npwnvsatoT 10 cM3 COASIHOW KWCAOTbI, HarpesatoT 1-2 MWH.,
po6asnsaoT 50 cm3 ropayeid Bogpl Y KMNATAT 3-5 MUH. [JO MOMHOrO pPacTBOPEHWUs Coneil,
npunveatoT 5 cm3pacteopa xsiopuaa naHraHa. Oxnaxaatot, pacTBop NepeHoCcAT B MEPHYIO
Konoby BmecTtumocTbio 100 cmM3 BOAOW A0BOAAT A0 METKW, nepemelunsaroT. AHa/IOTMUYHO
NPOBOAAT KOHTPOJIbHbIA OMbIT.

PacTBop npobbl, pacTBOpbl A1 MOCTPOEHUS rPaLyMpoOBOYHOIO rpadmka 1 pacTsop
KOHTPO/ILHOTO  OMblTa  PacnbiIAT B aueTUNeH-BO3AylHoe nnams U U3MepstoT

WHTEHCUBHOCTW PE30HAHCHbIX IMHUIA C ANiHaMn BOSH 285,2 1 422,7 HM.

26



13.2 O6paboTka pe3ynbTaToB
MaccoBble [0 MarHus WM KanbUMs B LUMHKOBOM KOHLlEHTpaTe BbIYMCAST Mo
thopmyne (3)

Xa.{C-Ckn)-Y . -
T

rae C - maccoBas KOHLUEHTpauus onpefensemMoro 3fleMeHTa B aHa/M3npyeMom
pacTtBope, MKr/cm3

C,0. - MaccoBaf KOHLeHTpauusa onpefesiieMoro 3/eMeHTa B pacTBOpe
KOHTPOJILHOTO onbITa. mkt/cmj;

V- 06BEM aHanusnpyemoro pacrtsopa, cm3

T - Macca HaBecKu npoobbl, T.

MpuemnemocTb pe3ybTaToB napassiefibHbIX OnpefesieHnin  paccumTbiBaloT Mo
FOCT P 53198, pa3gen 13.

MeTposiornyeckne xapaktepucTuky pesynbTaToB onpefefieHns MarHus U Kanibums
He [J0/DKHbI MPEeBbIWaTh BEMYMH, YKa3aHHbIX B Tabnuue 11,

Tabnuua 11 - MeTponoruyeckme xapakTepucTuki pesynbTaToB OnpefeneHns MarHus v
KanbLMsA B LIMHKOBbLIX KOHLEeHTpaTax npu oBepuTenbHoi BeposTHocT P=0,95.
B npoueHTax

- 8 g SN

= | E S s T
S ¢ o 3-8 o¢ga oo s E Yx
Maccosaa fjona I s = = ;3 sa @ 28 = .
oI [} QI @ Ef Qo
MarHusi M Kanbls @ © ® =3Il o3 :g'::ga Qs
$55 |§5=358 885853 =3
TS k5 Oh <856 o5E082 532
P X3 2833 -28 .28 2o 5 5%
Oo:mE:::omEUEmEEm: X =
Ot 0.10 go 0,20 0,01 0,06 0,03 0,07 0,06 0,05

BK/1.

Cs. 0,20 » 0,60 » 0,04 0,10 0,04 0,12 0,08 0,06
» 0,60 » 2,00 » 0,07 0,20 0,08 0,22 0,16 0,12
» 2,00 » 5,00 » 0,11 0.30 0,13 0,36 0,26 0,23

KoHTposib cTabnnbHOCTH pe3ynbTtaTtoB onpegeneHnda MarHna n Kaibuud, BK/IKOYas

OLLeHKY 1X npaBusibHocTK, nposogAaT no FOCT P 53198, pasgen 13.
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TY 48-4-523-90

TY 6-09-08-1983-88
TY 95-173-78

Buénnorpacdus

MbILWbAK METAUIINYECKUI OCOOO0I YMCTOTI
OKuncKn pefko3eMesibHbIX META/I/I0B: NaHTaHa, Lepus.
npaseoavma, Heogvma, caMmapusi, eBponus
MeTUNn306yTUNKETOH (4-METUN-2-NEHTAHOH; FEeKCOH)

Mocypa nabopatopHasa oToponiacToBas.



YOK OKC 71.040.50 OKI 17 2515
KnloueBble cnoBa: KOHUEHTPAT LUWHKOBbLIW, aHanuTMYeckue MeTohbl aHanunsa,

MeToAdbl KOHTPO/1A, MaccoBas AonA.

MoanucaHo B neyvatb 30.04.2014. dopmart 60x84'/s.
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