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MNpepgncnoBne

Llenn, 0CHOBHbIE NMPUHLMIbLI M OCHOBHOW MOPSiI0K NPOBeAeHUst paboT Mo MeXrocyjapCTBeHHOl cTaHaap-
TU3aumm yctaHoBneHbl TOCT 1.0 «MexrocygapcTBeHHas cuctema cTaHgapTusauum. OCHOBHbIE MOMOXEHNUSI»
n FOCT 1.2 «MexrocyfapcTBeHHas cuctema ctaHaapTusauun. CTaHaapTbl MEXTocyapCcTBeHHble, NpaBuna

n pekomeHpgauun no ME)KFOC)/,EI,apCTBeHHOIz CTaHgapTusayuu. I'Ipaana pa3pa60TK|/|, NPUHATUA, 06HOBEHNS
N OTMEHbI»

CeefigHns1 O cTaHgapTe

1 PA3PABOTAH Accoumnaumeii «O6beanHeHne nponssoguTeneid, NocTaBLMKOB 1 NOTpebuteneli anto-
MUHUS»

2 BHECEH MexrocygapCTBeHHbIM TEXHUYECKMM KOMWUTETOM No cTaHgapTusaumm MTK 99 «AMOMUHWIA»

3 NMPUWHAT MexrocygapCcTBEHHbIM COBETOM MO CTaHapTusauuun, MeTposiornn u ceptudpmkaumm (npo-
TOKO/ OT 29 HosA6pA 2024 1. Ne 179-1)

3a NpuHsATUE cTaHgapTa NporosiocoBasiu:

KpaTKO(—.‘ HanMeHoBaHMe CTpaHbl KO,CI, CTpaHbl COKpaLLI,EHHoe HanMeHoBaHMe HaluMoHaNbHOro opraHa
no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 no cTaHgapTusauuu

AzepbaiimkaH AZ AscTaHgapt

ApmeHus AM 3A0 «HaumoHanbHBI OpraH Mo cTaHgapTMsaum wu
MeTponorum» Pecny6/mku ApmMeHns

Benapycb BY loccraHgapt Pecny6nmkn Benapycb

Knprususa KG Kblproi3ctaHgapT

Y36ekncTaH uz

Y36eKcKoe areHTCTBO Mo TEXHNYECKOMY perynmpoBaHnto

4 Tpukasom defepanbHOro areHTCcTBa Mno TEXHWYECKOMY perynmpoBaHuio 1 MeTposiornn ot 16 aHsapsA
2025 1. Ne 9-CcT MexrocyaapcTBeHHbli cTaHgapT FTOCT 19014—2024 BBefAeH B feiiCTBME B Ka4yecTBe HaLMo-
HanbHOro ctaHgapta Poccuiickoii degepaumm ¢ 1 noHa 2025 1. ¢ IpaBoOM AOCPOYHOIO0 NPUMEHEHUS

5 BSAMEH TOCT 19014.0—73, TOCT 19014.1—73, TOCT 19014.2—73, TOCT 19014.3—73,
FOCT 19014.4—73
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WHdopmaunsi o BBefeHUn B AelicTBMe (NpekpalieHun AeicTBuUS) HACTOSWEro cradgapTa 1 nsme-
HEHWI K HEMY Ha TeppuTOpUM YKasaHHbIX Bbllle rocyfapcTB NybanKyeTCS B yKazaTenax HalMoHaNbHbIX
cTaHapToB, N3jaBaeMbiX B 3TUX rocygapcTBax, a Takke B ceTu VIHTepHeT Ha caiiTax coOOTBeTCTBY-
HOLLUX HAUVOHA/IbHbIX OPraHoB No cTaHAapTu3auuu.

B cnyyae nepecmoTpa, U3MEHEHUS UM OTMEHbl HACTOSLLEero cTaHgapTa CoOOTBeTCTBYLWAan UH-
opmauns 6ygeT onybsvMkoBaHa Ha oduunanibHOM UHTeEpPHeT-caliTe MexXrocyaapcTBEHHOrO coBeTa no
cTaHjapTu3auum, MeTponorum u cepTudukauum B kKaTanore «MexrocygapcTBeHHble CTaH4apTbi»

© OdpopmneHune. Prey «MHCTUTYT cTaHgapTusaymm», 2025

B Poccuiickoii ®eaepauun HacTosilMii cTaHAApPT HE MOXET 6biTb MOJIHOCTbIO UK
YacTMYHO BOCMNPOW3BEEH, TUPAXMPOBAH W PacnpoCTpaHeH B KayecTBe OguLMaNbHOro
usgaHusa 6e3 paspelleHns denepasbHOTO areHTCTBa MO TEXHUUYECKOMY PerysimpoBaHuio
1 MeTPOsIorum
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M E X T OCVYAAPG CTUBETHH HBDB 1 CTAHOAPT

KPEMHWA TEXHUUYECKUIA

MeToAbl XMMWUYECKOTO U CMEKTPOMETPUYECKNX aHaNN30B

Silicone metal. Methods of chemical and spectrometric analysis

Jata BBepeHuna — 2025—06—01
C rNpaBoM AO0CPOYHOro MPUMeHeHus

1 O6nactb NpPMMeEHeHUS

HacTtoawwmii ctaHgapT ycTaHaBnnBaeT:

- 06lWune TpeboBaHMA K MeTo4aM XUMMUUYECKOTO W CMEKTPOMETPUYECKUX aHasIM30B TEXHUYECKOro KpeM-
HVS (ganee — KpPeMHUi);

- TUITPUMETPUYECKMI T N aTOMHO-abCcOpOUMOHHLIA MeToAbl onpeaeneHns antoMuHusa (NpyM MaccoBoO
pone antomuHua ot 0,30 % o 1,60 %) B KpeMHuu;

- boTOoMeTpuyecknii 1 aToOMHO-abCoOPOLMOHHLIA MeToAbl onpegeneHus xenesa (Mpu MaccoBol gone
xenesa o1 0,30 % go 1,60 %) B KpEMHWMK;

- TUTPUMETPUYECKNIA N aTOMHO-abCOpPOLMOHHbI METOAbl onpeAeneHnsa Kanbuusa (Npy mMaccoBoi gone
kanbuma ot 0,30 % go 1,90 %) B KpemMHuu;

- (hoTOMETPUYECKNIA N aTOMHO-a6COPOLMOHHbIA METOAbl onpegeneHns TutaHa (Mpu maccoBoli gone ot
0,10 % po 0,40 %) B KpEMHUU;

- PEHTreHO)/TyOpEeCLUEHTHbI MeTof onpefesieHUss MaccoBbIX A0MeR xenesa, aloMUHUSA, Kanbuus,
dochopa, mapraHua, TMTaHa, XxpoMa, Meau, HUKeNs, BaHaAus B KDEMHWUM;

- aTOMHO-3MWCCWOHHbIA MeTon CNeKTPOMeTpun C MHAYKTMBHO CBA3aHHOW nnasmoi onpefesieHust co-
AepXaHns xenesa, anlOMUHUSA, KanbLms, TUTaHa, docdopa, mapraHua, Xxpoma, BaHaaus, meau, LMPKOHNUS.

2 HopmMaTuBHbIE CCbIIKM

B HacToslemM cTaHfapTe UCNO/b30BaHbl HOPMAaTUBHbLIE CCbIIKU Ha cnefyloLine MexXrocygapCcTBeHHbIe
cTaHfapTbl:

FOCT 8.315 locypapcTBeHHas cuctema obecneyeHuss efuHCTBa u3MmepeHuii. CTaHgapTHble 06pasubl
COCTaBa 1 CBOICTB BeLLecTB U MaTepnanoB. OCHOBHbIE MOJIOXEHWS

FOCT 61 PeakTtumBbl. Kucnota ykcycHas. TexHuyeckune ycnosus

FOCT 83 PeaktuBbl. Hatpuii yrnekncbiii. TEXHUYECKNE YCI0BUS

FOCT 199 PeaktmBbl. HaTpwuii YKCYCHOKUC/IbI 3-BOAHbIA. TEXHUYECKME YCNOBUS.

FOCT 1381 YpOTPOMMH TeXHMYecKuid. TeXHUYECKMe ycroBus

FOCT 1770 (MCO 1042—83, NCO 4788—80) lNocyna mepHas nabopaTopHas cTeknsHHasa. LinnmHapsl,
MEH3YpPKK, KOMbbl, Npobupkn. ObLMe TeXHUYecKne ycnosus

FOCT 2169—XXXX KpeMHUWil TeXHUYeckunii. TexHnyeckne ycnosus

FOCT 3118 PeakTtusbl. Kucnota cosisHas. TexHnyeckue ycrioBus

FOCT 3640 LnHK. TexHuyeckne ycnosus

FOCT 3760 PeaktuBbl. AMMMWaK BOAHbIA. TeXHUYECKMe yCcnoBus

FOCT 3773 PeakTnBbl. AMMOHWIA XNIOPUCTbIA. TEXHMYECKME YCIOBUS

FOCT 4165 Peaktnsbl. Megb (II) cepHokucnas 5-sBogHasA. TexHU4eckue ycnosus

M3gaHne opuuynanbHoe
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FOCT 4199 PeaktuBbl. HaTpuini TeTpabopHOKMCbIi 10-BOAHbIA. TeXHMYeckue ycnosus

FOCT 4204 PeaktuBbl. Kucnota cepHas. TexHu4eckue ycnosus

FOCT 4234 PeaktuBbl. Kanuii xnopucTbiid. TEXHUYECKME YCN0BUS

[OCT 4328 PeaktuBbl. HaTpusa rugpooKucb. TeXHUYECKNe yCcroBus

FOCT 4461 Peaktusbl. Kncnota asotHas. TexHuyeckne ycnosus

FOCT 4530 PeaktuBbl. Kanbumit yrnekucsblit. TeXHUYeCKUe ycnosus

FOCT 5456 PeaktuBbl. ['MapokcunamuHa ruapoxsopug. TexHuyeckue ycroBus

FOCT 5457 AueTwneH pacTBOPEHHbIN U ra3000pasHblil TEXHUYECKNA. TeXHUYeckne ycnoBus

FOCT 5817 PeaktuBbl. Knucnorta BUHHaA. TeXHUYeCKne ycnosus

FOCT 6563 WV3genust TexHnyeckne m3 6n1aropogHbix MeTasi/ioB 1 CNNaBoB. TEXHUYECKME YC/10BUS

FOCT 6613 CeTku NPOBOJIOYHbIE TKaHbIE C KBaApaTHbIMU Auyeiikamun. TexHu4Yeckne ycnosus

FOCT 7172 PeaktuBbl. Kanuii nMpocepHOKUCAbI

FOCT 10484 PeaktuBbl. Kucnota qotopmuctoBogopoaHasi. TeXHUYEecKne ycnoBusi

FOCT 10652 Peaktusbl. Conb anHaTpueBas atuneHanamun-N, N, N, N'-TeTpaykCycHOI KUCNOTbl 2-BO-
AHasa (TpunoH B). TexHnuyeckue ycnosus

FOCT 11069 AnOMWUHWI NepBUYHBIT. Mapku

FOCT 13610 >Kene3o kapboHU/IbHOE pagnoTexHuyeckoe. TexHuyeckme ycnosus

FOCT 183001) CnmpT 3TUNOBLIN PeKTU(UKOBAHHbIA TEXHUYECKUNIA. TEXHUYECKNE YCIOBMSA

FOCT 18704 Kucnota 60pHasi. TeXHU4YecKne ycrioBus

FOCT 19807 TwutaH ¥ cniaBbl TUTaHOBblE AedopMupyemble. Mapku

FOCT 241042) Becbl nabopaTtopHble. O6Le TexHu4yeckme TpeboBaHuA

FOCT 24363 PeaktuBbl. Kanusa rugpookncb. TeXHMYecKkne ycrioBusa

FOCT 25086 LiBeTHble MeTan/ibl U UX cnaaBsbl. O6LWMe TpeboBaHNS K MeTogam aHanmsa

MpumeyaHue — [py NOIb30BAHUM HACTOSILLYMM CTaHAAPTOM Lie/iecoobpasHo NPoBEpUTL AEliCTBUE CCbiou-
HbIX CTAHAAPTOB U KMacCUMKATOPOB Ha O(ULMASIBHOM UHTEPHET-CaliTe MeXrocyJapcTBEHHOrO COBETa MO CTaHAapTU-
3aUMn, METPOOMMM 1 cepTudovkaLmm (Wwww.easc.by) Wi Mo ykasaTensM HaLMOHa/bHbIX CTaHAAPTOB, M3[ABaeMbIX B
rocyfiapcTBax, ykasaHHbIX B NMPeAnC/ioBUM, WM Ha odmLMasibHbIX caiiTax COOTBETCTBYHOLLMX HALWIOHA/IbHBIX OPraHoB Mo
CTaHaapTu3aumn. EC/M Ha AOKYMEHT AaHa HefaTMpoBaHHas CCblIKa, TO CrieflyeT UCMO/b30BaThb JOKYMEHT, AeliCTBYIOLLII
Ha TEKYLLMIA MOMEHT, C YUYETOM BCEX BHECEHHbIX B HEMO M3MEHEHWIA. EC/M 3aMeHeH CCbUIOYHbIA AOKYMEHT, Ha KOTOpbil
[laHa [aTvpoBaHHas CCbUIKa, TO CriefyeT WCMo/b30BaTb YKasaHHY) BEPCUI0 3TOro fokyMeHTa. Ecnv nocre npuHsTys
HaCTOSILLIEro CTaHAApTa B CCbUTOUHbIA AOKYMEHT, Ha KOTOpbIi AaHa AaTVpOoBaHHasi CCblIKa, BHECEHO M3MEHeHue, 3aTpa-
rMBaloLLEe MosoXeHne, Ha KOTOPOe [1aHa CCbIIKa, TO 3TO MOMOKEHUE NPUMEHSIETCS 6e3 yueTa AaHHOro M3MeHeHus. Ecm
CCbIMIOYHbIA JOKYMEHT OTMEHEH 6e3 3aMeHbl, TO MOJIOXEHWE, B KOTOPOM [laHa CCblKA Ha HEro, MPUMEHSIETCS B UacT, He
3aTparvBatoLLEi 3Ty CChbUTKY.

3 O6uwue TpeboBaHUA

3.1 O6wwme TpeboBaHUA K meTogam aHanmsa no FOCT 25086 ¢ fOMONHEHMAMW, yKa3aHHbIMW B 3.2—
3.12.

3.2 OT60p 1 NogroToBKy Npo6 K aHasM3y NPoOBOAAT B COOTBETCTBMM C pasgenom 3 FTOCT 2169—XXXX
CO CriefyowWmm LOMOSTHEHNEM:

- MOJIYYEHHYI0 CpeaHo Npoby cokpalialT MeToAoM KBapTOBaHWs A0 Maccbl He meHee 10— 15 r n pac-
TMpaloT B ALUMOBOW WM aratoBOW CTynKe A0 BeNMYMHbI 3epHa, NpoxogsLero yepes cuto ¢ cetkoid Ne 008 no
FOCT 6613.

[onyckaeTca usMmenbyaTb NPoOYy C MOMOLLbID BUMOPALMOHHOIO MAW Kakoro-nnbo gpyroro mcruparens,
MCNO/b3ysa CTakaHbl WK CTYMKW, UCK/IOYaKoLWMe BO3MOXHOCTb 3arpsAA3HeHns npobbl onpegensemMbiMn npuMme-
camun. NoBTOPHOE OTMarHuynBaHve npobbl He NPOBOAAT.

3.3 MaccoBylo [0/110 KOMMNOHEHTOB B KPEMHUU TUTPUMETPUYECKUM, (POTOMETPUYECKMM W aTOMHO-ab-
COpOUMOHHLIM MeTo4aMn onpeaenaT napasiesibHO B TPeEX HaBeckax, AJ/19 0CTaslbHbIX METOLO0B OonpeaenstoT
B ABYX HaBeckax. OHOBPEMEHHO B TeX €& YC/I0BUSAX NPOBOAAT OAUH KOHTPO/bHbIA ONbIT A/ BHECEHUA B
pe3ynbTaT aHasiM3a COOTBETCTBYIOLLEA nonpaBky.

1) YTpatun cuny B Poccuiickoin depepaunmn. B Poccuiickoii ®eanepauyn geicteyet FOCT P 55878—2013 «Crnmpt
3TWIOBbI TEXHUYECKWIA TMAPO/M3HBIA PEKTUCHUKOBAHHBIA. TEXHUYECKME YCIOBUS.

2) Ytpatnn cuny B Poccuiickoin ®epepaumnn. B Poccuiickoin depepaumn gericteyet MOCT P 53228—2008 «Bechl
HeaBTOMATLYECKOro AeicTBus. Yactb 1 MeTposiormyeckve v TexHnueckue TpeboBaHms. VichbraHus.

2


https://meganorm.ru/list2/64421-0.htm

FOCT 19014—2024

3.4 3a pesynbTarT aHasM3a NpUHUMAKT cpefHee apudmeTnyeckoe ABYX WM TpeX, B 3aBUCMMOCTU OT
MeToAa, yKasaHHbIX B 3.3, napasnsiesibHblX OnpeAeneHnin, MakCumMasibHOe pacxoXAeHne Mexay KOTOpPbIMU He
npeBbIWaeT A0MNYCKAEMbIX PACXOXAEHMA MOBTOPSAEMOCTM NpU fOBEPUTENLHON BeposATHOCTM P = 0,95.

PacxoxpaeHus pesynbTaToB aHanmn3a O4HONM 1 TOl Xe Npobbl, NOMTYYEHHbIX B ABYX 1abopaTopusx, a Tak-
e B OfHOI nabopaTopuun, HO B pas/IMUHbIX YCNOBUAX, HE AO/HKHO NPeBbiaTh A0MYCKAEMOro pacxoxieHus
BOCMPOM3BOAMMOCTY /1 COOTBETCTBYIOLLEro AManas3oHa KOHUEeHTpaunin onpeaensieMoro KOMNoHeHTa.

3.5 KOHTpO/sb TOYHOCTW pe3y/bTaToB aHan3a NpoBOAAT Ha CTaHAApPTHbIX obpasuax.

CpepfHuii pesynbTaT BOCNPOU3BEAEHHOIO 3HAYeHUS aTTeCTOBAHHON XapakTepuUCTUKM CTaHO4apTHOro
obpasua MOXeT OT/IM4YaThbCA OT yKa3aHHOro B cBuAeTenbCTBe He 60siee 4eM Ha MOJSIOBUMHY 3Ha4YeHus Jony-
CKaemMoro MeToAVKOW pacxoXAeHus BOCMPOM3BOAMMOCTU A1 COOTBETCTBYIOLLErO Anana3oHa KOHLeHTpaLuii
onpefensaemMoro KOMrMoHeHTa.

[Ona metoga aTtOMHO-3MUCCUOHHOW CMEKTPOMETPUM C MHAYKTMBHO CBSI3aHHO nNnasmoil aHanus3 pac-
TBOPOB CTaHAapTHbIX 06pa3u0B NPOBOAAT AN ABYX NapasnesibHbiX HaBecok. ABCO/MIOTHOE 3HayeHue pac-
XOXOEHNS MexAy pe3ynbTaTOM aHainm3a KOHTPOSIbHOro (CTaHgapTHOro) obpasua X UM MPUHATBIM OMOPHbIM
(aTTecToBaHHbIM) 3HaUYeHWEM Xar He AOJ/DKHO MpeBbiaTh 3Ha4YeHWe HopmaTuBa KOHTPOAS NpaBUsibHOCTK 5\
[ X -X at|<5.

PesynbTaT aHanusa, yaoBnetsopsowmii TpeboBaHmamM 3.4 1 3.5, NPUHUMAIOT 3a OKOHYATE bHbIA.

3.6 PacwupeHHas HeonpefeneHHOCTb pe3ynbTaToB nsMepeHus U(X) paccuuTbiBaeTcsa no gpopmysie

U(X) =k *u(x), @)

rae K — KoadhhuuUMeHT oxBaTa, paBHblii 2 ANsi BEPOSTHOCTY oxBaTa 95 % B NpeanosioeHU HopMasibHOro
pacnpegesieHnsi UIMepPSeMoii BEIMUMHbI X;

n(x) — cTaHfgapTHaa HeonpeAesieHHoOCTb u3mepeHns, pasHaa RI12J7 npu n =2 n pasHad RI3,31 npn n = 3,
rae N — KOJIMYeCTBO napasinefibHbIX onpeneneHui.

3.7 Onsa npoBefeHUsa aHanusa NpPUMEHAIOT /1abopaTopHYI0 Y MEPHYIO MOCyAy He Huke 2-r0 Knacca Tou-
HocTtu no FTOCT 1770, TOCT 25086 n TOCT 6563.

3.8 [1a B3BelVBaHUS HaBeCOK UCMOJb3YHT slabopaTopHblie Becbl 06Lero HasHadeHus no FOCT 24104
2-ro Knacca ToyHoctn Tmna BJIP-200 wuin aHanornyHble.

3.9 Mpu 3akcnayataumm 3neKkTpoHarpeBaTesibHOro 060pyAoBaHMs MOrPELLHOCTL M3MEepeHus Temnepa-
Typbl He Ao/bkHa npesbiwaTts +5 °C gna 100—400 °C, 20 °C ana 400—800 °C, +50 °C gna 800— 1000 °C,
€C/IM 3TO He Or0OBOPEHO B KOHKPETHOI MeToAukKe U3MepeHus.

3.10 [Mpu NnocTpoeHUn rpagympoBOYHbIX rPanKoOB MO MToraMm NpUMeHeHns HoToMeTpUYecknx MeToa0B
Kaxxgasti Touka CTPOMTCA No cpefHeapuMeTMUeckuM pesysibTataM Tpex napassiesibHbIX onpeaeseHuii.

3.11 [onyckaeTca npyMeHeHWe Apyroi annapaTypbl, Matepuanos, Nocyabl 1 peakTuBos, obecneynBa-
IOLLMX MoKasaTesin TOUHOCTU He XyXe pernameHTUpyeMblX MeToAMKOl aHanusa.

3.12 Tllocne OKOHYaHUA rapaHTUIHOTO cpoka AEeNCcTBUS peakTMBOB AOMycKaeTCA MPOBECTW MPOBEPKY
NPUrogHOCTU PEakTMBOB A1 ONpefesieHNs MaccoBOW 40NN KOMMOHEHTOB, YKa3aHHbIX B COOTBETCTBYHLLMX
cTaHgapTax, nyTeM aHanm3a cTaHAapTHOro o6pasua KpeMHUS Npu YC/I0BUWM BbINOSIHEHNE HOPMAaTuBa KOHTPO-
NS NpaBUIbHOCTMW.

4  TUTPUMETPUYECKUIA N aTOMHO-abCOPOLIMOHHbBI MeToAbl onpeaesieHns
aSTIOMUHUA

4.1 TUTPUMETPUYECKNI MeTOf,

CyLHOCTb MeToAa COCTOUT B yAa/leHUN KPeMHUA B BUAe TeTpadTopuia B OTAENIEHUN TUTaHa W Kenesa
B BMAE T'MAPOKCMAOB. ANTIOMUHWUIA onpeaensoT KOMMeKCOHOMEeTPUYECKUM MeTOA0M, TUTPYS U36bITOK TPUo-
Ha b pacTBOpOM a30THOKWC/IOrO UMHKA C MHAMKATOPOM KCU/IEHO/I0BbIM OpaHXeBbiM npu pH = 5,5.

MeToA NpMMeHsaeTcs npu MaccoBoit gone antoMmuHus ot 0,30 % o 1,60 % B KPEMHUN.

4.1.1 PeakTuBbl U pacTBOpbI

Kucnota cropructosogopogHasa no NOCT 10484.

Kucnota asortHasa no NOCT 4461.

Kucnota cepHas no FOCT 4204, pactsop 1:1.

Kucnota congHaa no NOCT 3118, pacTteop 1:1.
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Hatpusa rugpookncb no FOCT 4328, 20 %-Hblil pacTBop.

Kanuin nupocepHokucnblii no FOCT 7172.

LinHk meTtannmnueckumii no FOCT 3640.

AmMUak BogHbIi no FOCT 3760.

HaTpwii ykcycHokucablii no FTOCT 199.

Kncnorta ykcycHasa no NOCT 61.

CTaH4apTHbIA pacTBOpP a30THOKUC/IOTO LUUWHKA, PacTBOP C MOJSIPHON KOHueHTpauueli 0,05 monb/gm3
rOTOBAT cnegyowmmMm obpas3om:

3,269 r ynHka pacTBOPSAIT Npu HarpeBaHun B cmecn 100 cm3 Boabl 1 15 cM3 a30THOW KMCIOTbI. PacteBop
BbinapusalT 4o 5— 10 cm3 1 pa3basnsaoT Bogoi 4o 1000 cm3.

AueTaTHbIli 6ydhepHblii pacTBOp rOTOBAT CrieAyoWw M 06pasom:

250 r KpMCTanIMYeCcKoro yKCyCHOKMUC/I0ro HaTprs noMeLLalT B MepHY0 K016y BMecTUMocTbio 1000 cMm3,
pacTBOpSOT B BOAe, A06aBnsA0T 20 cM3 YKCYCHOW KUCMOThI, 4OBOAAT BOLOW A0 METKM U NepemMeLlrBaloT.

KcuneHonosbili opaHxesblid, 0,1 %-HbIi pacTBop.

PacTtBop rogeH B TeueHne 10 gHeln.

TpunoH b (komnnekcoH lll, gpyHaTpuesas cofb 3TUNEHANAMUHTETPAYKCYCHOM KncioThl) no FOCT 10652,
pacTBOp C MONSPHON KOHUeHTpaunein 0,05 Monb/AM3 pacTBOp rOTOBAT cneaylowuM obpasom:

18,6 rTpunoHa b pacTBopsitoT B BoAe, (hUAbTPYyOT B MEPHYI0 KOGy BMecTumocTbio 1000 cm3, pasbas-
NS0T BOAON A0 METKM Y TWaTeslbHO nepemMeLuvBatoT.

[nsa onpegeneHns nonpaBoYHOrO KO3gULMEHTa pacTBOP C MOMSIPHON KOHUeHTpauymeit 0,05 monb/gm3
TpunoHa b oT6upatot ns 6ropetkm 20 cm3 pacTtBopa TpuioHa b B KOHMYeCKyto Konby BMmecTumocTblo 500 cm3u
pa36asnatT Bogol Ao 200 cm3. MprnbaBnaT 5—6 Kanenb KCUAEHO0BOIO0 OPaHXeBOro 1 Mo KanasMm ammuak
[0 NOSIBNEHMA CMHER OKpacku, KOTOPYH YCTPaHAT fobaBneHnem no kanasm COMsHOM KMCNOoTbl, pa3basneH-
Hoin 1:1, 4O MOSAB/IEHUA XENTO OKpacku. 3ateM B konby npuamnsatoT 20 cM3 aueTaTHOro 6ydepHoro pacteopa
M TUTPYIOT PACTBOPOM @30THOKMCOFO LMHKA A0 U3MEHEHWNS OKPacku W3 XEeNToN B PO30BYIO.

MonpaBoYHbIl KO3(hPULMEHT 4Ns pacTBOpa C MONSAPHOI KOHUeHTpaunei 0,05 monb/gm3TpunoHa b (K)
BbIYMCNAOT NO popmyne

rae v — KOJIMYecTBO pacTBopa C MOJISIPHON KoHUeHTpauuei 0,05 Monb/amM3 a30THOKUCONO LMHKA, CM3;

v1l— KOonnyecTBO pacTeopa TpunoHa b, cm3.

Ecnn gna KoHTPOSbLHOTO onbiTa 6epyT CTO/ILKO Xe pacTBopa TpunoHa b, ckonbko gna npobbl, TO no-
NpaBoYHbIA KO3hhULMEHT ANa pacTBopa TpUaoHa b MOXHO He onpefensThb.

Hatpwuii yrnekucneii no FOCT 83.

Hatpuii TeTpabopHokucnblini 10-BogHbIi no FOCT 4199, 06e3BOXeHHbIA npu 400 °C.

Cmecb ANns cnnasfeHus: CMeLlnBatOT HATPUA YINEeKUC/bIA U HaTPUil, TeTPabopPHOKUCAbIA B COOTHOLLE-
HuM 6:1 (no macce).

4.1.2 TpoBegeHue aHa/n3a

HaBecky KpeMHMs mMaccoil 2 r noMmeLatoT B MIaTUHOBYIO Yallky BMeCcTMMOCTbio 200 cM3, cMayuBatoT
BoAol, Ao6aensAT 30 cmM3 PTOPUCTOBOAOPOAHON KNCMOTbI, 3aTeM He6OoMNbWMMU nopumsaMmn 15 cm3 a30THOM
KNCNOTbI.

Mo OKOHYaHUM GYPHON peakuun CTEHKW YallkM OnofiackMBatoT BOAOW, A06aBNAOT 5 CM3 CEPHOWR Kuc-
NnoTbl, pasbasneHHo 1:1 u BbiNapuBaloT A0 NOSABNEHUS GenblX NapoB aHrmapuaa CepHON KUCNOTbl. 3aTem
OCTOPOXHO O0OGMbIBAKOT CTEHKM YallkM BOAON M3 NPOMbIBASIKM W BbiNnapuBatoT AOCYXa.

K cyxomy ocTatky npubasnaoT 5 r NMPOCEPHOKMUCNION0 Kansa U ChAas/AalT Npu TemnepaTtype OKoso
800 °C unm cyxoii ocTaTtok CnnasnAsaoT ¢ 8 F cMecu Ana cnnasneHns npu Temnepatype 950 °C. MNnas pacTso-
psoT B 15—30 cM3 consHOl KUCIoThl, pa3basieHHol 1:1 npu HarpeBaHuW. PacTBop oxnaxpaloT, nepesoadar
B MEPHYI0 KON6y BMeCTMMOCTbI0 250 cM3, A0BOAAT 4O METKM BOAONW M NepemMeLlvBatoT.

M3 npurotosneHHOro TakMMm 06pas3oM pacTBopa OnpefensAlT MacCoBYH [LO/0 alloMUHUA, Xenesa,
KasibLMsa 1 TUTaHa, 0ToMpas Ha kaxaoe onpefesieHne COOTBETCTBYHOLLYIO a/IMKBOTHYIO YacTb.

M3 mMepHOi konbbl BMecTUMoCTbio 250 cm3 oT6uparoT 100 cM3 pacTBopa B MeEpHY0 Ko/6y BMeCTUMO-
cTbio 250 cm3, gobasnaT 25 cM3 pacTBopa TpuaoHa b, HarpesalT NOYTM A0 KUMNeHus, NpubasnsaioT npu
nepemeLumBaHun 50 cm3 pacTBopa rmapooKMCKU HaTpUS, OXNaXAalT, 40BOAAT BOAOW A0 METKM U nepemMeLlm-

4
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BatoT. PacTBop (hmnbTpyloT yepes Cyxoi cknagyaTblil UIbTP «CUHSAS NeHTa». PunbTpat cobmpatoT B Cyxyto
KOHUYeckyt Konby. MNepsble nopuuu cunibTpara otbépackiBatoT.

Ot6upatot 100—200 cm3 pacTBopa, NomMeLalT B KOHNYECKY kos16y BMecTuMocTbio 500 cm3, gobasns-
0T 3—4 Kanjn KCUIeHON0BOro OpaHXeBoro 1 HemTpanu3yoT pacTBop COMSHON KUCNOTON, pa3basnieHHoW 1:1,
[0 nepexoja OKpacku MHAMKaTopa B XenTblil uBeT. ocne HelTpanusauumn k pactsopy npubasnsioT 20 cm3
aueTtaTHoro 6ycepHoro pacteopa, KMNATAT 2—3 MUH, OX1aX4at0T, BHOBb NpU6aBnatoT 3—4 kanjn KCusieHo-
JIOBOTO OPaHXeBOro M OTTUTPOBLIBAKT N36bLITOK TPU/IOHA B pacTBOpOM a30THOKMC/IOTO LMHKA A0 U3MEHEHUS
OKpacku pactBopa U3 XesToi B PO30BYHO.

OfHOBpPEMEHHO Yepe3 Bce CTaAun aHanM3a NPoBOAAT KOHTPO/bHbIA ONbIT HA 3arpsA3HEHVE PeakTUBOB.

4.1.3 O6paboTka pe3ysibTaToB

4.1.3.1 MaccoByt oo anomMmmHns (X) B NpoueHTax BblUMCASAT no hopmyne

v _ (v K -ia) 0,00135 V V2
-100,
m-L -V3 (3)

roe v — obbem pactBopa TpwuaoHa B ¢ monsipHoit koHueHTpauueid 0,05 monb/gm3 copepxawmiics B
anvKBOTHOI YacTu, B3STOl 471 TUTPOBAHUSA, CM3;

K — nonpaBo4HbIn KOahhruneHT pacTBopa TpuaoHa b ¢ MonsapHoi koHueHTpauunei 0,05 monb/am3;

vl — obbem pacTBOpa a30THOKMC/AOIO LUMHKA C MOJAPHOMA KOoHueHTpauyueir 0,05 monb/gm3
N3pacxooBaHHbIA Ha TUTPOBaHME M36bITKAa TpuUaoHa b, cm3;

0,00135 — maccoBasi KOHLEeHTpaLmsa pacteBopa TpunioHa b ¢ monspHoii koHueHTpaymeii 0,05 monb/gm3, Bbl-
PaXEeHHbIN B rpaMMax a/lloMUHUS, Ha CM3;

V — obwuii 06bem pacteopa, cm3;

V2 — 06beM MepHOoii Konbbl, B KOTOPOI NPOBOAAT OTAENEHME Xene3a U TuTaHa, cM3;

T — wMmacca HaBeCKu KpemHus, T;

Vi — o06bem asIMKBOTHOW 4YacTu pacnopa, oTébupaemoii Ans oTAeneHus xenesa n TutaHa, cm3;

V3 — 06beM annKBOTHOI YacTu pacTBopa, 0T6MpPaeMbIi ANS onpeaeneHust afloMUHNUsA, cMm3.
Ecnu Ansi KOHTPOJILHOTO OMbITa NPUGaB/SAIOT CTOMLKO Xe pacTBopa TpusioHa b, ckonbko Ans npo6bl, TO
MaccCoBY0 107110 antoMUHNUA (X7) B NPOLIEHTAX BbIYUCASAOT No dhopmMyne

(V- \1)-0,00135 V \2

X
TA-\A/3

100
Q)

rae v.— o6beM pacTBopa a30THOKMC/IONO LMHKA C MOMSIpHOl KoHUeHTpauuei 0,05 Monb/aM3 n3pacxoaoBaH-
Hblli Ha TUTPOBaHME U36bITKA TPUMIOHA B B KOHTPO/IbHOM OMbITE, CM3;

1A — 06bEM pacTBOpPa a30THOKUC/IONO LMHKA C MOSIPHON KoHLUeHTpauueii 0,05 monb/aAM3 n3pacxooBaH-
Hblli HA TUTPOBaHWe U36GbITKA TpusioHa b B npobe, cm3.
4.1.3.2 Jlonyckaemble pacxoxeHusi pe3ynbTaToB napasifiesibHblX ONpefenieHnin He AO0/KHbI NPeBbl-
WaTb 3HAa4YeHuit, NpUBeAEeHHbIX B Tabnuue 1.

Ta6nuua 1— [lonyckaemble PacxXoXaeHUs pesy/ibTaToB NapasiiesibHbIX onpeaeneHuin

[Jonyckaemoe pacxoxgeHve, %
MaccoBasi oons asitoMuHns, %

npeaesn noBTOPsAEMOCTH, T npegen BOCNPOM3BOAMMOCTH, R
Ot 0,30 pmo 1,00 BKMtoOu. 0,03 0,05
Cs. 1,00 » 1,60 » 0,06 0,09

MeToq NpUMEHSAT NpU pas3Hornacusax B OLLeHKE KayecTBa KPeMHUS.

4.2 ATOMHO-abCOp6LUNOHHbLIN MeToA

CyLHOCTb MEeTo4a COCTOUT B U3MEPEHUN aTOMHOI abcopbuun antoMnHUS nNpu anuvHe BosiHbl 309,3 HM
B MNJ1IaMeHM 3aK1UCb a3oTa-aueTuneH.
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MeTog npMMeHsieTcs npu maccoBoi gone antomuHmsa ot 0,30 % o 1,60 % B KpeMHUN.

4.2.1 AnnapaTtypa, peakTuBbl U pacTBOpbI

ATOMHO-a6COpPOLMOHHbIV CNEKTPOMETP C NJamMeHHbIM aTtoMWU3aToOpPOM.

Nlamna ¢ nonbim Kkatogom A/ aSIlOMUHUSA.

AueTuneH B 6annoHax TexHuyecknini no FOCT 5457.

3akucb asoTa B 6aslloHax MeguLmHcKas.

Kncnorta conaHaa no NOCT 3118, pacTtsop 1:1.

Kucnota asotHasa no NOCT 4461.

Kucnota ctopuctosogopogHas no FOCT 10484.

Kucnota cepHas no NOCT 4204, pactsop 1:1.

Hatpwii yrnekucnblii no FOCT 83.

HaTpwuii TeTpabopHokucnbliin 10-BogHbili no TOCT 4199, 06e3B0OXeHHbI npu 400 °C.

Cmecb NSl chnjiaBfeHUsA: CMeLNBAlOT HATPUlA YIEKUCbIA U HaTpuii TeTPabopHOKMCbIA B COOTHOLLE-
HM 6:1 (no macce).

AntoMuHnin Mapkn A995 no MOCT 11069.

CTaHaapTHbIN pacTtBop antoMuHua: 0,5000 r asltoMMHMA NOMeELLalT B CTakaH BMecTMMOCTbio 400 cm3,
He6onbWUMK nopuusMm fobasnsaoT 50 cmM3 CONSAHOW KMCNOThbl, pas3basBneHHoi 1:1. PacTBop HarpesaloT A0
MOJIHOTO PacTBOPEHMA a/ltoMUHKA. Tocnie oxnaxaeHnsa pacTBop NMEPEHOCAT B MEPHYIO K016y BMECTVMOCTbIO
500 cm3, 4onmMBaKT A0 METKM BOAOW U NepemelLvBatoT.

1,0 cm3pacteopa cogepxut 0,001 r antoMuHUA.

PacTtBOp-hoH: B 3aBMCMMOCTU OT NpumMeHsiemoro nnasHA 160 r cmecu ans cnnasneHus unm 100 r nu-
POCEPHOKMUC/ION0 Kanus B NOMELLaloT cTakaH BMecTUMOCTbio 1000 cm3, cMauuBaroT BOAOW M OCTOPOXHO, He-
6onbWMMK nopuusammn, npunmeatoT 700 cmM3 COMAHON KACNOTbI, pasbasneHHon 1:1.

Mocne pacTBOpeHMs pacTBOP NepeBOAAT B MEPHYH KOsi6y BMecTUMOCTbio 1000 cm3, 4ONMBAIOT A0 MET-
K1 BOAOW M nepemeLLmBaoT.

4.2.2 TlpoBepaeHue aHannsa

4.2.2.1 HaBecKy KpeMHMsi Maccoi 2 r nomewarwT B NI1aTMHOBYK Yallky BmecTumocTbio 200 cm3, cma-
ynBalT BoAoOM, [o06aBNAT 30 cM3 PTOPUCTOBOAOPOAHON KUCIOTLI, 3aTeM Hebonbwumn nopuusamu 15 cm3
a30THOI KUCNOTBI.

Mo OKOHYaHUM GYPHOWN peakuuMn CTEHKU Yallkd ONofiackMBalT BOAOW, [06aBAAOT 5 CM3 CEpHON Kuc-
NnoTebl, pa3baBneHHoN 1:1 v BbiNapMBalT A0 NOSIBAEHUS GesbiX MapoB aHruapuaa CEepHON KACNOThl. 3atem
OCTOPOXHO 06MbIBAKOT CTEHKM YallKuM BOAONW M3 MPOMbIBASIKM W BbiNapmBarT gocyxa.

K cyxomy ocTtaTky npubasnsoT 8 r cMecu AN chnnias/fieHus U cnnasnsawT B Mydhene npyu Temnepatype
950 °C. MNnaB pactBopstoT B 15—30 cM3 CONAHON KMCIOThl, pasbasneHHon 1:1 npu HarpeBaHun. PactBop Ox-
naxaaloT, NepeBoaAT B MEPHYIO KONGY BMECTUMOCTbio 250 cM3, 4OBOAAT A0 METKM BOAOW W NepemeLuvBaloT.

M3 npurotoBneHHOro TakMMm 06pa3oM pacTBopa OnpeaensioT MacCOoBYH [0/ afloMUHUSA, Xenesa,
KanbLusa M TUTaHa, 0Toupas Ha kaxaoe onpefesieHne COOTBETCTBYHOLLYIO a/IMKBOTHYIO YacTb.

B mony4yeHHbIX pacTBopax npo6, pacTBope KOHTPOJSILHOIO OnbiTa M B pacTBopax A/1A NOCTPOEHUsA rpa-
OYMPOBOYHOIO rpadiuka M3MepsoT 3HayeHre atoMHO abcopbuumn antoMnHUS nNpu gnaumHe BonHbl 309,3 HM B
niameHy 3aKnucb asoTa-aleTu/eH.

Maccy aniomMmmHusa B pacTBope Npobbl 1 B pacTBOPE KOHTPOJILHOMO OMbITa ONpefesnsatoT Mo rpajynpoBoy-
HOMY rpaduKy, KOTOPbIiA CTPOSAT MPU KaXKAOW CbEMKE.

4.2.2.2 TocTpoeHune rpagynpoBOYHOro rpagmka

B wecTb MepHbIX K016 BMecTUMOoCTbio 250 cm3 npunusatoT no 50 cm3 pacTBopa-hoHa. 3aTem BBOAAT
0; 2,0; 5,0; 10,0; 20,0; 30,0 cm3 cTaHgapTHOro pacrteopa, 4to coorseTcTtByeT 0; 0,002; 0,005; 0.010; 0,020;
0,030 r antoMuHUA. PacTBOpbl A0/MBAKOT A0 METKU BOZOW, NEpeMeLunBaloT U U3MEPSIT 3HaYeHMEe aTOMHOW
abcopbunn antoMuHnsa npu gnvHe BonHbl 309,3 HM B NlaMeHN 3akUCb asoTa-aLeTuneH.

Mo MosyYeHHbIM 3HAYEHMAM aTOMHOM abcopbuuyn M COOTBETCTBYIOLWMM UM Maccam ajloOMUHWSA CTPOSAT
rpafynpoBOYHBIA rpaduk.

4.2.3 0O6paboTka pe3ynbTaToB

4.2.3.1 MaccoByto f010 asiloMUHUA (X2) B NpoLEeHTax BbIYMCAAKOT No oopmyrie

®)
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roe 7L — macca asiloMUHUS B pacTBope Npo6bl, HaliieHHasi No rpagyupoBOYHOMY rpadvky, T;
T2 — Mmacca a/lloMUHUS B pacTBOpe KOHTPOJ/ILHOIO ONbITa, HaliieHHasi Mo rpafyvpPoBOUYHOMY rpadviky, T;

T — Macca HaBecku npoosl, T.
Jlonyckaembie pacxoXAeHWs pe3ynbTaToB Mapasi/iesibHbiX ONpefesieHniA He A0/HKHbI NpPeBbilaTh 3Ha-
YeHuiA, npuBeAeHHbIX B Tabnnue 1

5 ®doTOMETPUYECKUIA N aTOMHO-ab6COPBLNOHHBIN MeToAbl OnpeaeneHns xenesa

5.1 doTOMETpPUYECKNIT MeTOL,

5.1.1 CyuwHoCcTb MeToAa

CyLHOCTb MeTofa COCTOMT B 06pa3oBaHny [ABYXBa/IEHTHbLIM Xene3oM ¢ O-peHaHTPo/IMHOM WK a, a'-
ANNUPUANIIOM OpPaHXeBO-KPacHOro KOMM/IEKCHOIO COeANHEeHUs C UHTEHCMBHOCTLIO OKPAaCKW, NPOnopLnoHasb-
HOI mMaccoBoOi foNu xenesa. BoccTaHOBNEHWE xenesa OCyLeCcTBASAETCA C MOMOLULIO rMapoxaopuaa rmapok-
cunamuHa.

MeToa nNpMMeHseTcs nNpu maccoBoil gone xenesa ot 0,30 % o 1,60 % B KpeMHUW.

5.1.2 Annapartypa 1 peakTuBbl

$POTO3N1EKTPOKOSIOPUMETP WK CNEKTPODOTOMETP.

Hatpwuii ykcycHokucnbliii no FOCT 199, 25 %-Hblil pacTBop.

Mvapokcunamud rugpoxnopug no FOCT 5456, cBeXenpuroToBeHHbIR, 1 %-Hblli pacTBop.

OpTodpeHaHTpoAnH, 0,25 %-Hblii pacTBop.

a, & — gunupugun, 0,25 %-Hblii pacTBop.

Kucnota congHasa no NOCT 3118, pacTtsop 1:1.

Kucnorta asotHasa no NOCT 4461, pacteop 1:1.

Okcung xenesa (lll) N0 HOPpMaTUBHO-TEXHWYECKOIN AOKYMEHTauuu.

Xenes3o kap6oHunbHoe no FOCT 13610.

CTaH4apTHbIA pacTBOp Xesnesa.

PacTtBop A rotoBsT crnegyoowmm obpasom:

1,0000 I Xenesa pactBopsitoT B 20 cM3 CONSAHOI KMCNOTbI, pa3baBneHHoi 1:1. B KOHLE pacTBOPEHUS
npuaneBalT 1—2 cM3 a30THOWN KUCNOThI, pa3baBneHHon 1:1, ANA OKMCAEHMA Xefie3a M BbiNapuBaloT 40 BAaX-
HbIX coneil. Conn pactBopsitoT B 20 cM3 CONSHOW KWCNOThI, pa3basneHHoN 1:1, n pacTBOp NepeHocsT B Mep-
HYl0 KONBy BMeCTMMOCTbio 1000 cm3, gonmMBaloT BOAOW A0 METKM U NnepeMewnBaroT, unn 1,4298 r npokaneH-
Hol mpu 600 °C 1 oxnaxneHHol B aKcMkaTope okcuaa xenesa pactBopstoT B 100 cm3 COMAHON KMCNOTbI NpK
HarpeBaHuu. Nocne oxnaxneHus pacTBop NEepeHOCAT B MEpHY konby BMecTumocTbio 1000 cm3 gonusatoT
[0 MeTK/ BOOON M nepemeLLmnBatoT.

1 cm3 pacteopa A cogepxut 0,001 rxenesa.

PactBop b rotoBAT nepes NpUMEHEHUEM cneayrowM o6pasom:

25 cm3 pacTBopa A NepeHoCAT NMNETKOW H MepHYyo konby BmecTtumocTbio 500 cm3, npununsatoT 10 cm3
CONSHOWN KncNoThl, pa3basneHHoi 1:1, nonvBalOT 4O METKU BOAON U nepemMeluvBatoT.

1 cm3 pacteopa b cogepxut 0,05 mrxenesa.

5.1.3 lNpoBeaeHue aHam3a

5.1.3.1 [ns npoBefAeHMs1 aHann3a UCNONb3YyT pacTBOpP, MPUrOTOB/IEHHbIA B COOTBETCTBUM C 4.1.2.

Ecnn ncxogHblii pacTBOp MyTHbIN, YacTb €ro OT(IU/IbTPOBLIBAKOT Yepes3 Cyxol IUbTP «CUHAS NIeHTa» B
CYXYH0 KOHM4YecKyto konby, oTbpacbiBas nepsble nopuun guibTpaTa.

B 3aBMCMMOCTM OT cofepxaHus xenesa otbupalT 2—10 cM3 pacTBOpa B MEpHYK KONby BMECTUMO-
cTbto 100 cm3. PacTtBop pasbaBnsAwT Bogoi Ao 50 cm3, npunmBaloT 5 cM3 pacTtBopa ruapoxsaopuaa rmapok-
cnnammHa. 10 cm3 pacTBopa YKCYCHOKMCNOro Hatpusa u 10 cm3 pactBopa OpTo-(beHaHTpo/MHa unu a, a' —
annvprnaunna. PactBop pa3basnsioT O MeTKM BoAOM, nepemelunBaroT 1 yepes 30 MUH U3MEpPSAI0T ONTUYECKYIO
NJOTHOCTb pacTBopa Ha (POTO3/IEKTPOKONOpPUMETPE UM Ha CNEKTPOohoTOMeTpe, YUUTbIBasA, YTO MakCUMyM
CBETOINOI/IOWEHNSA PacTBOPOB COOTBETCTBYET AJ/IMHE BOMHbI 510 HM. PAacTBOPOM CpaBHEHMUA CNYXUT BOoAa.

OfHOBpPEMEHHO Yepes3 Bce CTaAuu aHamM3a NPOBOAAT KOHTPOJIbHbIA ONbIT HA 3arpsi3HEHWE PEeakTUBOB.

Mo 3HaYeHW ONTUYECKOW NMOTHOCTW UCMLITYEMOrO pPacTBopa C yY4eTOM KOHTPO/IbHOrO OnbiTa onpefje-
NAT Maccy xenesa no rpafynpoBoYHOMY rpaduky.

5.1.3.2 TocTpoeHne rpagynpoBOYHOro rpaduka
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B cemMb MepHbIX k06 BmecTumocTbio no 100 cm3 nomewatot 0; 1,0; 2,0; 3,0; 4,0; 5,0; 6,0 cm3 cTaHAapT-
Horo pacteBopa b, uto cooTBetcTBYETE; 0,05; 0,10; 0,15; 0,20; 0,25; 0,30 mrxenesa, pa3baBnaT BOAOK Npu-
6nmn3nTenpHo Ao 50 cm3 1 ganee nNpoBoAAT aHa/ M3, Kak ykaszaHo B n. 5.1.3.1. PacTBopom CpaBHEHUSA CAYXUT
pacTBoOp, B KOTOPbIli Xeneso He fo6aBnsAnn.

Mo HalgeHHbIM 3HAYeHMAM ONTUYECKUX MJSIOTHOCTEN PacTBOPOB M U3BECTHLIM Maccam xesie3a CTPoAT
rpagyvpoOBOYHbIA rpaguK.

5.1.4 O6paboTka pe3y/ibTaTtoB

5.1.4.1 MaccoByto gosto xenesa (X) B NpoueHTax BbIYNCAAT Mo hopmyne

v mYV-100
~mv W 1000’ 6)
rge m — KOJIMYecTBO Xeflie3a, HalljeHHoe No rpagynpoBOYHOMY rpaduky, Mr;
V — 06bem MCXOHOro pactsopa, CM3;
\/1— a/iMkBOTHas 4yacTb pacTtBopa, CM3;
[T71 — HaBecka KpemHwus, T.
5.1.4.2 Jlonyckaemble pacxoxfeHus pesy/nbTatoB napasisiefibHbiX OnpefeneHnii He JO/MKHbI MpeBbl-

ATk 3HAYEHWIA, NPUBEAEHHBIX B Tabnuue 2.

Tab6nuuya 2— [lonyckaemble PacxoXaeHnsl pesynbTaroB napasifiesibHbIX OnpeaesieHunit

[Jornyckaemoe pacxoxgeHve, %
MaccoBas gons xenesa, %

npesen NoBTOPSEMOCTU, T npeaen BOCNpou3BoAUMOCTH, R
OT 0,30 po 0,80 Bkntou. 0,03 0,05
Ce. 0,80 » 1,60 » 0,06 0,10

MeToq NpUMEHSOT NPU pasHornacuax B OLEHKe KayecTBa KpemHUA.

5.2 ATOMHO-abCOpP6UMNOHHbLIA MeToa

5.2.1 CywHoOCTb MeToAa

CyLLHOCTb MeToAa COCTOUT B U3MEPEeHUM aToOMHON abcopbuumn xenesa npu ANnHe BOMHbI 248,3 HM B
nnaMeHu BO3AyX-aLeTuseH.

MeToa npumMeHsieTcs Npu MaccoBoi aosne xenesa ot 0,30 % o 1,60 % B KPEMHUMN.

5.2.2 Annapartypa n peakTuBbl

ATOMHO-a6COpPOLMOHHbIV CNEKTPOMETP C NiamMeHHbIM aTtoMM3aTopPOM.

lamna ¢ nonbiM Katogom /14 Xxenesa.

AueTuneH B 6annoHax TexHmuyeckmii no FOCT 5457.

Kucnorta conadaa no NOCT 3118, pacteop 1:1.

Hatpwii yrnekncnblii no FOCT 83.

HaTpwuii TeTpabopHokucnblin 10-BogHbili no TOCT 4199, 06e3B0OXeHHbIN npu 400 °C.

Cmechb ANns Ch/iaB/eHUs: CMELUMBAKOT HATPUA YIAEKUC/IbIA 1 HaTpuii TeTPabopHO-KUC/bIA B COOTHOLLE-
HuM 6:1 (Mo macce).

XKeneso kap6oHmnbHoe no NOCT 13610.

CtaHpapTHbIli pacTBop xenesa: 0,5000 r xenesa nomMewatoT B cTakaH BMecTMMocTbio 400 cm3, pac-
TBOPSAT B 50 cM3 CONMSHOIN KNCNOThl, pasdbaBneHHoi 1:1. Mocne pacTBOPEeHUS HaBECKM pacTBOP MEPEHOCAT B
MEpHYI0 KOnGy BMeCTUMOCTbI0 509 cM3, L0/IMBAOT A0 METKM BOLOWN M NepemMeLlnBatoT.

1 cm3 pactsopa cogepxut 0,001 rxenesa.

PacTtBop-thoH: 160 r cmecu onsa cnias/ieHUs NoMeLaloT B cTakaH BMecTumocTbio 1000 cm3, cmaunsatoT
BOZOW M OCTOPOXHO, HEGOMbLIMMMK NopuMsaMK, npuamBalT 700 cM3 COMAHOM KUCNOTbI, pa3bassieHHon 1:1.

Mocne pacTBOpeHMsa pacTBOpP NepeBOAAT B MEPHYH KOsiby BMecTUMOCTbio 1000 cm3, 4oNMBaOT 40 MeT-
K1 BOAOW M nepemeLLmBaoT.
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5.2.3 TMpoBegeHue aHan3a

5.2.3.1 [ns npoBeAeHMs aHanu3a UCNOMb3YyT pacTBOpP, MPUIroTOB/IEHHbIN B cCOOTBETCTBUM C 4.2.2.1.

B nony4yeHHbIX pacTBopax npo6, pacTBOpe KOHTPOJIbHOIO ONbiTa W B pacTBopax A1A MOCTPOeHUA rpa-
OYyMPOBOYHOTO rpadmka M3MepsoT 3HayeHne aToMHol abcopbuuu xenesa npu ANMHE BOMHbI 248,3 HM B
nnaMeHu Bo3fAyx-aueTusieH.

Maccy xenesa B pacTBope Npobbl K B pacTBOpPe KOHTPOJIbHOIO OMbiTa OMpefesnaloT Mo rpagynpoBoy-
HOMY rpaduky, KOTOPbI CTPOAT NpU KaxKaoih cbeMke. O4HOBPEMEHHO yepe3 BCe cTaauu aHanmsa npoBogsaT
KOHTPO/IbHbIV OMbIT.

5.2.3.2 TMocTpoeHne rpayupoBOYHOro rpacduka

B wecTtb MepHbIX KoN6 BMecTMmocTbio 250 cm3 npuamBatoT no 50 cm3 pacTeBopa-thoHa. 3atem BBOAAT
0; 2,0; 5,0; 10,0; 20,0; 30,0 cm3 cTaHfapTHOro pacrteopa, 4to coortsetcrteyet 0; 0,002; 0,005; 0,010; 0,020;
0,030 rxenesa. PacTBopbl 4ONMBAKOT A0 METKA BOAOWN, NepemMeLlnBaloT U U3MepsatoT 3Ha4YeHne aToMHON ab-
copbuunn xenesa npu AAvHe BOSHbI 248,3 HM B nNnameHun BO3Ayx-aLeTuneH.

Mo NOAYyYEHHbIM 3HAYEHMAM aTOMHOR abcopbumy PacTBOPOB M COOTBETCTBYHOLMM MM Maccam xenesa
CTPOSAT rpagayMpoBOYHbI rpadivk.

5.2.4 O6paboTka pe3ynibTatoB

5.2.4.1 Maccosyto gosnto xenesa (X.,) B NpoueHTax BblUNCASAT No hopmyne

=(T:-T2) WQ (7)
T

roe T 1 — macca xenesa B pacTBope npo6bl, HalileHHas No rpagyvupoBOYHOMY rpadiuky, T;
T2 — macca xenesa B pacTBOpe KOHTPOJIbHOTO OMbITa, HaiJeHHas Mo rpagympoBOYHOMY rpadumky, T;
/n — HaBecka KpemHus, T.

5.2.4.2 [lonyckaemble PacXOXAEHUs pe3ynbTaToB napassiefibHblX OnpefeseHnii He AO/MKHbI NPeBbl-
WaTb 3HAYEeHWI, NpUBeAEHHbIX B Tabnuue 2.

6 TUTPUMETPUYECKMIA N aTOMHO-aBCOPOBLMOHHbIN METoAbl onpeaeneHuns
KabLUus

6.1 TUTpUMETPUYECKNin MeToq,

6.1.1 CywHoCTb MeTOAa

CyLHOCTbL MeTOAA OCHOBaHa Ha KOMIM/IEKCOHOMETPUYECKOM TUTPOBaHUW KasbLusa. MelatoLwme KoMno-
HeHTbl (kenes3o0, TUTaH U T. [.) MackKMpyTCA TPMITAHOTAMUHOM W BUHHOM KMCNOTOW UNn OTAENSTCA YPOTpO-
MYHOM.

MeTo4 NpMMeHseTcs nNpu MaccoBoi gone kanbuus ot 0,30 % 0 1,90 % B KpeMHUu.

6.1.2 PeakTmBbl N pacTBOpbI

Kanns rmgpookucb no NOCT 24363, 20 %-Hblii pacTBop.

TpunoH b (komnnekcoH lll, AByHaTpreBas cosb 3TUNEHANAMUHTETPAYKCYCHOM KncnoTthl) no FOCT 10652,
pacTBOp C MONSAPHON koHUeHTpaumelh 0,05 monb/am3. MonpaBoYHbIN KOSPUUNEHT ANA pacTBopa C MOMSpP-
HOIn KOHUeHTpayueli 0,05 monb/gmM3TpunoHa ykasaH B 4.1.1.

WNHpurokapmuH, 0,25 %-Hblii pacTBOp B 3TU/I0BOM ChMpTe € MaccoBoi goneii 50 %.

CnupT 3TUNOBLI PEKTUINKOBAHHBIN TexHuuyeckunii no FOCT 18300.

TumondgTaneuH.

®yOPEKCOH.

NHavkaTopHas cmech [; roToBAT cnegytowum obpasom: 0,4 1 dpnyopekcoHa, 0,33 r TMondgytanenHa u
40 1 XNOPUCTOro Kanns CMeLnBalT U pacTMpalrT B aratoBol CTymnke.

Mypekcug. HankatopHasa cmecsb ll; rotoBaTt cnepyowmm obpasom: 1,0 r dosiyopekcoHa, 0,4 1 Mmypekcu-
fa, 40 1 X/IopnCTOro Kanusi CMeLInBAaT U pacTUpPaloT B araToBOW CTYMKe.

Kanuin xnopucTbiin no MOCT 4234,

TpuataHonamuH, pactsop 1:9.

Kucnota BmHHaa no FOCT 5817, 50 %-Hbili pacTBop.
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CTaH4apTHbIA pacTBOP a30THOKWUCNONO UUWHKA, C MOMSPHOW KoHueHTpauueli 0,05 mMonb/AmM3 rotoBAT B
cootBeTcTBUn C 4.1.1.

Kucnota asotHasa no NOCT 4461.

AmMmunak BogHbli no FOCT 3760.

AMMOHUIA xnopucTelii no FOCT 3773.

YpoTponuH TexHunyeckunin no FOCT 1381,25 %-Hbili 1 0,5 %-HbliA pacTBOPSI.

6.1.3 MNpoBegeHne aHann3a

[nsa npoBegeHuns aHanM3a MCMNOJ/b3yHT PacTBOp, NMPUrOTOB/IEHHbIA B COOTBETCTBUN C 4.1.2.

V3 mepHOIi Konbbl BMeCTMMOCTbo 250 cm3 oTompatoT 100 cm3 pacTtBopa B KOHUYECKYHO KOGy BMECTU-
MocTbtlo 500 cm3, go6asnsT 10 cm3 pacTBopa TpMataHonamuHa, 10 cM3 pacTBopa BUHHOW KMCIOTbl. [anee
fob6asnAwT 3—5 kanenb pactsopa MHAUTOKapPMMHA U PACTBOP FMAPOOKUCK KasiMsa [0 U3MEHEHUA OKpacku us
CVHEN B XXenTyto, nocne 4Yero Ao6aBASAT elle M30bITOK TMAPOOKMCH Kanima 3—4 cm3.

K nonyyeHHomy pacTtBopy gobasnstoTr 0,1—0,2 r cmecu nHAMkaTopos | nnun Il n TUTPYIOT pacTBOPOM
TpunoHa b fo nepexofa okpacku u3 3ef1eHoi B (DMOIETOBYIO C OAHOBPEMEHHbLIM ralleHnem iyopecueHLmm.

OTAeneHne rMApoOKCUA0B Xenesa, TMTaHa v alloMUHUA [0MNycKaeTca NPOBOAUTL CneaylowumM 06pa3om:

M3 MepHOI Konbbl BMecTUMOCTbH 250 cm3 oTbupatoT 100 cm3 pacTBopa B CTakaH BMECTUMOCTbIO
100 cm3. 3atem npuamnBaloT 5—6 Kanesib a30THOWM KUC/IO0Tbl U HArpeBarT A0 kuneHus. PacTBop HelTpanmayoT
aMmMMakoM [0 Hauyana BbinafeHus ocagka rmapokcugos. Ocafok pacTBOPSIOT COMAHONM KACIOTOM, pa3baBeH-
Hoii 1:1, mpunuBaemMoin no kannsam. K pactBopy fo6asnsoT 0,5 r x/IOpucToro amMMoHusi, npunusatwT 10 cm3
pacTBopa ypoTponunHa C maccoBoi goneii 25 %, HarpeBaloT B TedeHne 20 MUH 418 Koarynisauum ocagka u
PUNLTPYIOT B KOHMYECKYI0 KONBY BMecTMMOCTbi0 500 cMm3 yepes cunibTp «benas neHTa.

Ocafok npombIBalOT 5—6 pa3 TennbiM pacTBOPOM YPOTPOMMHA C MaccoBoi goneit 0,6 %, cMbiBas 3TUM
pacTBOpOM CTeHKU cTakaHa. K cdomnbTparty fobasnaiT 3—4 kaniv pactsopa MHAUroKapmuHa v ganee onpe-
AeneHne kanbuus NpPoBOAAT, KaK yKa3aHO BbILLe.

OfHOBpPEMEHHO Yepe3 BCe CTaAuW aHa/mM3a NpPOoBOAAT KOHTPOJIbHbIA OMbIT Ha 3arpsi3HEHNE PeakTUBOB.

6.1.4 O6paboTka pe3y/nbLTaToB

6.1.4.1 MaccoByto fono kanbums (X) B NpoueHTax BblYMCAAT No hopmyne

0,002004~ .100, 8)
m-Vj

raoe v— obbeM pacTtBopa TpunoHa b ¢ monsapHoli koHueHTpauuei 0,05 monb/gm3 n3pacxofoBaHHoOe Ha
TUTpPOBaHWe KasbLus, cM3;

K — nonpaBoYHbIii KO3PULMEHT;

0,002004 — maccoBasi kOHLUeHTpauua pacTtBopa TpusioHa B ¢ monspHoin kKoHueHTpauuen 0,05 monb/am3,
BblpaXXEeHHbIi B rpaMmax KanbLms;

V — o6wuii o6bem pacteopa, cM3;
T — Macca HaBecku KpemHusi, T;
Y1— 06bem asIMKBOTHOW YacTu pacTeopa, cm3.
6.1.4.2 [lonycKkaemble PacxXxOXAEeHWUs pe3y/ibTaToB MapasifiesibHbIX OMPeAeseHNin He LO/MKHbI NPEeBbI-

LaTb 3HAYEHU, YKas3aHHbIX B Tabnuue 3.
Ta6nuua 3— [lonyckaemble PacxXoXaeHWst pesy/bTaToB NapasiienbHbIX onpeaeneHuii

Jonyckaemoe pacxoxgeHve, %
MaccoBas fonsa Kanbuysi, %

npeen NoBTOPSIEMOCTU, T npegesn BOCNpon3BoaAMMOCTH, R
Ot 0,30 pmo 1,00 BkMou. 0,05 0,06
Ce. 100 » 1,60 » 0,07 0,12

MeToq NPUMEHSAIOT NPU pasHornacusax B OLEHKe KayecTBa KpemHUA.
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6.2 ATOMHO-abCOpPOUNOHHbIV MeToq,

6.2.1 CyuwHoOCTb MeToAa

CyLHOCTb MeToda COCTOMT B U3MEPEHMMN aTOMHON abcopbumn Kanbumsi Npu AJsiMHe BOSHblI 422,7 HM B
niamMmeHu 3akucb asoTa-aLeTuneH.

MeToA NpMMeHseTcs npu MaccoBoil gone kanbuusa ot 0,30 % 0 1,90 % B KpeMHUN.

6.2.2 AnnapaTtypa, peakTnuBbl N PacTBOpbI

ATOMHO-abCOpPOLUMOHHbIV CNEKTPOMETP C NJamMeHHbIM aTtoMU3aTopPOM.

Jlamna ¢ nosnbIM KatogoMm An1a KanbLms.

AueTnneH B 6annoHax TexHuyeckunin no FOCT 5457,

3akucb asota B 6annoHax meguunHCKas.

Kucnota congHasa no NOCT 3118, pacTtsop 1:1.

Kanbuuin yrnekncnbiii no FOCT 4530.

HaTpwuii yrnekucnbiii no FOCT 83.

Hatpuii TeTpabopHokncabli 10-BogHbli no FTOCT 4199, 06e3B0OXeHHbIA npu 400 °C.

Cmecb An1a cnnasBfeHus: CMeLLMBaAOT HaTPU YINEeKNCbIi 1 HaTpUiA TeTpabopHOKUCbIA B COOTHOLLE-
HuM 6:1 (no macce).

CTaH4apTHbI pacTBop Kanbumsa: 1,2500 r yrnekncsioro Kanbuus, npefsaputesibHO BbICYLLEHHOro npu
Temnepatype 105 °C 1 oxNax4eHHOro B 3KCMKaTope, MOMeLalT B CTakaH BMecTMMocTbio 400 cm3, cMauu-
BalOT BoAOM, f06aBnaoT 30 cM3 consAHOl KMCIOTbl, pasbaBneHHoi 1:1, n 80— 100 cm3 BoAbl. [ocne pacTBo-
pPEHMSI HABECKM pPacTBOp MEPEHOCAT B MEPHYI KONGYy BMeCcTUMOCTbio 500 cM3, JoNMBaOT BOAOWN A0 METKM U
nepemeLLMBaloT.

1 cm3 pactBopa cogepxut 0,001 r kanbuus.

PacTtBop-thoH: 160 r cmecu A4na cnias/ieHUs NoMeLLaloT B cTakaH BMecTumMocTbio 1000 cm3, cmaunsatoT
BOAOWN N OCTOPOXHO, HEBObLWMMI nopumsaMmu, npuaneatoT 700 cM3 CONAHONM KUCNOTbI, padbaBneHHoh 1:1.

Mocne pacTBoOpeHus pacTBOp NepPeBOAAT B MEPHYHO KONBY BmecTumMocTbio 1000 cm3, fonmBaloT 40 MeT-
KN BOAOW W nMepemeLunBatoT.

6.2.3 lNpoBeaeHue aHanm3a

6.2.3.1 [ns npoBefeHus aHanu3a UCMNO/b3ylT PacTBOp, NPUrOTOB/IEHHbIA B COOTBETCTBUM € 4.2.2.1 1
pasbasnsawT ero B 10 pas.

M3MepsaloT 3HavyeHuMe aTtoMHO abcopbumm B pacTBopax Npobbl, pacTBOpPe KOHTPOJSILHOIO OnbiTa U B
pacTBopax 41 NOCTPOEHNs rpafynmpoBOYHOro rpadmka npyu AnnMHE BOMHBLI 422,7 HM B NlaMeHn 3akucb asoTta-
aueTuneH. Maccy Kanbuua B pacTBope nNpobbl U B pacTBOpe KOHTPOJILHOMO OMbiTa ONnpefenstT no rpagympo-
BOYHOMY rpadiuKy, KOTOPbIA CTPOAT NPU KaxA0h ChbeMke.

OfHOBpPEMEHHO Yepe3 BCe cTaauy aHam3a NpPoBOAAT KOHTPOJIbHbIV OMbIT.

6.2.3.2 TloCTpOeHME rpadyMpoOBOYHOIO rpaguka

B wecTb MepHbIX koN6 BMecTMmocTbto 250 cm3 npunmeatoT no 50 cm3 pacteBopa-oHa. 3atem BBOAAT O;
0,2; 0,5; 1,0; 2,0; 3,0 cm3cTaHgapTHOro pacTteopa, 4Yto coorsetcteyeT 0; 0,0002; 0,0005; 0,001; 0,002; 0,003 r
Kanbuus.

PacTtBopbl A0NMBalOT BOAOK A0 METKW, NepemMeluvBaloT U M3MepsoT 3HauyeHue aTtomHoli abcopbuun
KanibLna npu osinHe BOMHbI 422,7 HM B NjiaMeHU 3aK1Cb asoTa-aueTusieH.

Mo nosy4yeHHbIM 3HAYEHUSM aTOMHOI abcopbuua U COOTBETCTBYHOLMM MM MaccaM KasbLus CTPoAT
rpagyvpoBOYHbIN rpadiuk.

6.2.4 Ob6paboTka pe3y/bTaToB

6.2.4.1 Maccosyto oo kanosuma (X.,) B NpoueHTax BblYUCAAT No hopmyne

T o)

roe 7l — macca Kanibupus B pactBope npobbl, HaigeHHas no rpagyvMpoBOYHOMY rpadimky, T;
T2 — Macca KanbLua B pacTBOpe KOHTPOJIbHOTO ONbITa, HaligeHHas no rpagyvpoBOYHOMY rpadivky, T;
10 — BenuuMHa, yunTbiBalllasi pa3bassieHne pacTBopa;

T — HaBecka HaBecku Npo6bl, T.
6.2.4.2 Jlonyckaemble pacxoXAeHUs pe3yfibTaToB napassiesibHblX OnpefeneHnii He [AO/MKHbI MpeBbl-
WaTb 3HA4YeHUl, ykaszaHHbIX B Tabnuue 3.

n
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7 ®OTOMETPUYECKUIA U aTOMHO-abCOPOLMOHHBLIN MeTOAbl onpeaesnieHns TuTaHa

7.1 ®oTOMETPUYECKNI METOL,

7.1.1 CywHOCTb MeTOoAa

CyLHOCTL MeToa COCTOUT B 06pa3oBaHny XenToro KoMMekca TurtaHa ¢ AnaHTunupuImMeTaHom B cep-
HOKUCNOW cpefe M N3MepeHun onTUYEeCKOR NAOTHOCTWM pacTBopa npu ANMHE BOSHbI 385 HM.

MelLatolee BAVSHNE TPEXBANIEHTHOIO Xefnes3a ycTpaHsaeTcs BOCCTaHOB/IEHWEM ero acKopbyuHOBOI Kuc-
NOTONW B NPUCYTCTBUM KaTanmnsaTopa — CEpPHOKWUCON meau.

MeToa npumeHsieTca npu maccoBoit gone ot 0,10 % o 0,40 % B KpEMHUW.

7.1.2 AnnapaTtypa, peakTuBbl N pacTBOpbI

POTO3/1EKTPOKONIOPUMETP WU CNEKTPOdOTOMETP.

®PUNbTP «CUHAS NEHTa» N0 HOPMATUBHO-TEXHUYECKON JOKYMEHTauNU U3rotoBuTenNs.

OnaHtnnnpunmeTaH, 5 %-Hblli B pacTBope 1M CO/MSAHON KUCAOThI.

ACKOpPO6UHOBAsi KNC/I0Ta, CBEXENPUroTOBNEHHAs!, 2 %-Hblil pacTBop.

Megab cepHokncnasa no FOCT 4165, 5 %-Hblil pacTBop.

Kanuin nupocepHokucnblii no FOCT 7172.

Kncnota cepHas no NOCT 4204, pactsopsl 1:1, 1:2, 1:19.

Kucnota conaHaa no NOCT 3118, pacTteop 1:1.

TuTaHa OBYOKACh.

TutaH mMeTanmyecknii no FTOCT 19807.

CTaHAapTHbIA pacTBOp TUTaHa.

PacTtBop A rotoBAT cnegywowmum obpasom: 0,1670 r npokasieHHoW npn 600—700 °C gBYyOKMCKU TUTaHa
cnnasnaT npn 900—950 °C ¢ gBajuaTMKpaTHbIM KOMIMYECTBOM MUPOCEPHOKNCNOro Kanua. MNnias Bbilenayn-
BalOT Npu HarpeBaHun 100 cm3 cepHOii KUCNOTbI, pasbaBneHHon 1:1, n nepeBOAST pacTBOP B MEPHY Kooy
BMecTuMocCTbio 1000 cm3. 3atem npunusatoT 100 cm3 cepHOii KNCMOTbl, pa3baBneHHon 1:1, gonuealT Ao
MEeTKM BOZONM M nepemelwwinBatoT uam 0,1000 r meTanIM4yeckoro TuTaHa pacTBopsAloT B 15 CM3 CepHO KUCOTHI,
pas6asneHHoli 1:2, nocne pacTBOPEHWS OKUCASAKT a30THOM KUCNOTON, Aob6aBnsemoi no kannam. PacTBop
BbINapuBaloT A0 NapoB CEPHOro aHrmapuaa, pacTBopsoT B Bode, fo6asnsainT 100 cM3 pacTBopa CepHOM Kuc-
notbl 1:1, nepeHocAT B MepHyk kosiby BmecTumocTbio 1000 cm3, cogepxalyto 100 cM3 pacTtBopa cepHoli
KMCNnoTbl, pasbasneHHoi 1:1, fonvBalT A0 METKM BOAOW WM nepemelwuvsatoT. 1 cm3 pacTtBopa A COAEPXUT
0,1 ™Mr TuTaHa.

PactBop b roToBAT nepes NpUMeEHeEHNEM cregyrolwmM o6pasom:

25 cm3 pactBopa A NOMeLIalT B MEPHYI K016y BMeCTUMOCTb0 250 cM3 1 ONUBAKOT O METKM CEPHOIA
Kucnotoin, pasbasneHHon 1:19. 1 cm3 pactBopa b cogepxut 0,01 mr TuTaHa.

7.1.3 lpoBeaeHne aHanmnsa

7.1.3.1 [Ona npoBefeHUs aHanM3a WUCNofb3ylT PacTBop, NPUrOTOB/IEHHbIA B COOTBETCTBUM C 4.1.2.

Ecnun ncxoHblil pacTBop NOJYyYUICA MYTHbIM, YacTb €ro OT(OUNbTPOBLIBAIOT Yepe3 PUIbTP «CUHAS NEH-
Ta» B CyXYH KOHMYECKY Konby, oTbpacbiBas nepsble nopuum gunbTpata.

B 3aBMCMMOCTM OT MaccoBoOli fonu rmtaHa otbuparT 5—10 cm3 dunbTpata (ecnm pacTeop npospad-
HbliA, OTOMPAalOT a/IMKBOTHYK 4acTb HEMNOCPeACTBEHHO U3 MepHOlM Konbbl BMeCcTUMOCTblo 250 cm3) B Mep-
Hyt0 KOnby BMecTumMocTbio 100 cm3, pa3baBnsoT Bogol Ao 50 cM3, 3aTem MpuavMBalOT NpU NepemMeLlnBaHnm
15 cm3 cepHoOil KUCNoThl, pa3baBneHHoi 1:1, 5 cM3 pacTBopa acKOPOMHOBOW KUC/MOThbI, ABE Kanju pacTteopa
CEpHOKUC/ION Meaun 1 oxnaxaatoT O KOMHaTHON Temnepartypbl. Yepe3 3—4 muH npunavsatoT 10 cm3 pacTBopa
OnaHTunupuamMeTaHa, AONMBAOT 4O METKM BOAOW M nepemelumsaloT. Uepes 30 MWH M3MEpPSAIOT ONTUYECKYHO
MMOTHOCTbL pacTBopa Ha (POTO3/IEKTPOKOIOPUMETPE U CNEKTPOPOTOMETPE, YYnUTbIBasA, YTO MakCUMyM CBe-
TOMOI/IOWEHNA PacTBOPOB COOTBETCTBYET AJ/IMHE BOJIHbI 385 HM. PacTBOpOM CpaBHEHUSA CNYXWUT BOAA.

OAHOBpPEMEHHO Yepe3 Bce cTaaun aHanmsa MpoBOASAT KOHTPO/IbHLINA OMbIT Ha 3arpsA3HeHne peakTUBOB.

Mo 3HaYeHWo ONTUYECKOW NAOTHOCTW UCMNLITYEMOro pacTBopa C y4eTOM KOHTPOJ/IbHOFO OnbiTa onpege-
NS0T Maccy TuTaHa no rpagyvpoBOYHOMY rpadinky.

7.1.3.2 TlocTpoeHue rpafyupoBOYHOro rpaduka

B cemb MepHbIX k0n6 BMecTMMOCTbio no 100 cm3 npunusatT 0; 1,0; 2,0; 4,0; 6,0; 8,0; 12,0 cm3 cTaH-
AapTHot pactBopa b, uto cooteetctByeT 0; 0,01; 0,02; 0,04; 0.06; 0,08; 0,12 mr TuTaHa. [Jo6aBnsaoT No 2 cm3
CONSIHOM KUcnoTel, pasbaBneHHol 1:1, pa3basnstoT Bogol Ao 50 cm3, 3aTeM BO BCe KOGbI NpUAnBaroT Mo
10 cm3 cepHoOii KNCNOTbI, pasbasBfieHHoN 1:2, 1 ganee aHan3 NpoBOAAT, B cooTBeTcTBUM C 7.1.3.1.

PacTBOpOM CpaBHEHWSI CNYXWUT pacTBOp, B KOTOPbIA TUTaH He fo6aBnsancs.
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Mo NO/TyYEHHbLIM 3HAYEHMAM ONTUYECKUX MIOTHOCTEN M U3BECTHLIM MaccaMm TUTaHa B pacTBOpax CTposT
rpagynpoBOYHbIi rpacduk.

7.1.4 OO6paboTka pe3y/ibTaToB

7.1.4.1 MaccoBylo [oso okcnga tutaHa (X), B npoLeHTax BbIYUCAKT No popmyrie

X _ T1-Y-UW (10)
/T11 «l 1000 '

roe T — Macca TuTaHa, HaligeHHasi no rpagyupoBOYHOMY rpadiuky, Mr;
V — 06beM MCXOAHOro pacTeopa, CM3;
T 1— macca HaBeCKu KpeMHus, T;
V]l — 06bem afIMKBOTHON 4acTu pactBopa, cM3.

7.1.4.2 [lonycKkaemble PacXOXAEHWUs pe3yfbTaToB MnapassfiesibHblX OnpefeneHnin He AO/MKHbI MpeBbl-
WaTb 3HAYEHW, yKa3aHHbIX B Tabnuue 4.

Tabnuua 4— [jonyckaeMble pacXxoXaeHVs pesy/bTaToB napasiiesibHbIX onpeaeneHuii

Jonyckaemoe pacxoxaeHve, %
MaccoBas pons tutaHa, %
npeaes NOBTOPAEMOCTW, T npegen socnpoussoaumoctn, R

Or 0,10 go 0,40 BK/OM. 0,02 0,03

MeTopn, ncnonb3yoT Npu pasHoriacusax B OLLeHKe KavyecTBa KpeMHUS.

7.2 ATOMHO-abCOpPOUMOHHBLI MEeTOS,

7.2.1 CywHOCTb MeToaa

CyLHOCTb MeToda COCTOUT B M3MEPEHUUM aTOMHOW abcopbuuu TUTaHa npu AfuHe BOSHbl 365,4 HM B
niamMeHu 3akuCb asoTa-aueTusieH.

MeToa npumMeHsieTca npu maccoBoit gone ot 0,10 % o 0,40 % B KpEMHUN.

7.2.2 Annapatypa, peakTuBbl U pacTBOpbI

ATOMHO-a6COpOLMOHHbIA CNeKTPOOTOMETP C NIaMEHHbIM aTOMU3aTOPOM.

Jlamna c noneiM Katogom A/ TUTaHa.

AueTuneH B 6annoHax TexHmdecknini no FOCT 5457.

3akncb asota B 6aslloHax MefuumHcKas.

Kucnota consgHada no NOCT 3116, pacTtsop 1:1.

Hatpwuit yrnekncnbii no FOCT 83.

Hatpuii TeTpabopHokncabii 10-BogHbIi no FTOCT 4199, 06e3BOXeHHbI npu 400 °C.

Cmecb NS cnaae/feHMA: CMELUMBAKOT HATPUA YINEKUCAbIA U HATPUil TeTPaBOPHOKUC/IbIA B COOTHOLLE-
HUM 6:1 (no macce).

TutaH MeTannnyecknin no FOCT 19807.

CTaHgapTHbIN pacTBop TMTaHa: 0,5000 r TMTaHa nomelialoT B cTakaH BMecTUmMocTbio 400 cM3, He6O/1b-
WMy nopumsamMun fo6asnsatoT 50 cM3 conaHol KMCNoThl, pasbaBneHHoi 1:1. PacTBop HarpesatoT A0 MOSIHOMo
pacTBopeHus TuTaHa. lNocne oxnaxaeHns pacTBOp NEPeHOCAT B MEPHYH KOnby BMecTMmocTbio 500 cm3 co-
aepxauyto 100 cMm3 consHoli kucnoTol, pasbasneHHol 1:1, fonMBalOT A0 METKM BOAOW M NepemMeLunBaioT.

1 cm3 pactBopa cogepxut 0,001 r TuTaHa.

PacTtBop-thoH: 160 r cmecun Ansa cnnaBfieHns NOMeLLaoT B cTakaH BMecTUMocTbio 1000 cm3, cmaunatoT
BOZAOWN 1 OCTOPOXHO, HEGOAbLWMMK NopumamMu, npuamnearoT 700 cM3 CONSAHOM KUCNOTLI, padbaBneHHolh 1:1.

Mocne pacTBOpeHMs pacTBOpP NEPEBOAAT B MEPHYI KOOy BMecTUMOCTbHO 1000 cm3, AoNuBatoT 4O MeT-
KU BOJOW ¥ NepemMeLLnBatoT.

7.2.3 TpoBepeHne aHanmnsa

7.2.3.1 [ns npoBejeHUs aHanusa MCnosb3ylT pacTBOp, NPUrOTOB/IEHHbIV B COOTBETCTBUM € 4.2.2.1.

B nonyyeHHbIX pacTBopax npo6, pacTBope KOHTPOJILHOMO OMbITa U B pacTBopax A/1e NOoCTPOEHUs rpagy-
MPOBOYHOTO rpadmka U3MepstoT 3Ha4YeHne aTtoOMHON abcopbLumm TUTaHa nNpu AsiMHe BOSHbl 365,4 HM B nname-
HM 3aKUCb a3oTa-aueTusieH.
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Maccy TutaHa B pacTtBope npobbl U B pacTBOpe KOHTPOJIbHOIO OMnbiTa OnpefesnsiT no rpagynpoBoy-
HOMY rpacdmky, KOTOpPbI CTPOAT MpU Kaxxaolh cbemke. O4HOBPEMEHHO Yepes BCce cTaauu aHanusa npoBoaAT
KOHTPOJIbHbI OMbIT.

7.2.3.2 TlocTpoeHue rpagyMpoBOYHOro rpaduka

B wecTb MepHbIX k0N6 BMecTumocTblo 250 cm3 npunmeatoT no 50 cm3 pacTBopa-gooHa. 3atem BBOAAT O;
2,0; 4,0; 6,0; 8,0; 10,0 cm cTaHfapTHOro pacrtsopa, 4to cootrBetcteyeT 0; 0.002; 0,004; 0,006; 0,008; 0,010 r
TWTaHa. PacTBopbl foNvMBalT BOAOW A0 METKU, NepeMeLlunBatoT U U3MepsaloT 3HavYeHue aToOMHOW abcopbumm
TATaHa npv AfnHe BOJHbI 365,4 HM B NlaMeHn 3aKUCb a3oTa-aleTuseH.

Mo nosly4yeHHbIM 3HAa4YeHMAM aTOMHOW abcopbuumn 1 COOTBETCTBYHOLMM MM Maccam TuTaHa CTPOSAT rpa-
OYVPOBOYHbIN rpaduk.

7.2.4 O6paboTka pe3ynibTaTtoB

7.2.4.1 MaccoBylo fosito TutaHa (X.,), B NpoLeHTax BbIYUC/AKT Mo hopmyre:

£V-m2_ 100, ()
T

roe T 1 — macca TuTaHa B pacTtBope Npo6bl, HaigeHHast Mo rpagympoBoYHOMY rpadiuky, T;
T2— macca TuTaHa B pacTBOPEe KOHTPO/IbHOrO OMbiTa, HalideHHas no rpagynpoBOYHOMY rpaduky, T;
T — macca HaBecku npooel, T.

7.2.4.2 [lonyckaemble pacxoX[eHusl pe3y/nbTaToB NapassiefibHbiX onpefeneHuii He AOSHKHbI MPeBbl-
LaTb 3HAYEHWA, yKa3aHHbIX B Tabauue 4.

8 MeToa peHTreHd/TlyOpeCLEHTHOrO aHa/In3a MacCOBbIX [10/1ei Xenesa,
a/ItOMUHMSA, KaubLMs, oocdiopa, MapraHua, TUuTaHa, Xpoma, Meau, HUKens,
BaHaaus

8.1 CyuwHocTb MeToa

MeToA, OCHOBaH Ha 3aBUCUMOCTU MHTEHCMBHOCTW aHa/IMTUYECKUX NIMHUIA XapaKTePUCTUUECKOTo PeHTre-
HOBCKOTFO CMeKTpa OT MAacCOBbIX [JoMell onpeaensieMbiXx KOMNOHEHTOB B Npo6e. Bo36yxaaemMoe NepBUYHbLIM
PEHTTEHOBCKMM M3/TlyYeHWEM XapaKTEPUCTUUYECKOE W3/lyYeHUe 3/IEMEHTOB B Npobe pasfnaraetcsl B CMeKTp ¢
nocneayolmmMm n3MepeHnemM aHaIMTUUYeCKUX CUrHasloB U onpeaesieHneM MacCOBbIX A0Jeli KOMMNOHEHTOB C
MOMOLLbIO TPaAYVPOBOYHBIX XapakTepUCTHK.

[JmnanasoHbl U3MEepPeHnii MaccoBbIX fOf1eil onpesensiemMblx KOMNOHEHTOB NpuBeaeHbl B Tabnuue 5.

Tab6nuuya 5— [yanasoHbl N3MEPEHWA MAcCOBbIX A0/1Eli KOMMOHEHTOB

HanwveHoBaHve onpeaensaemMoro KOMroHeHTa ﬂ,mana30H VI3MepeHI/Il7I, MaccoBas O0/14, %
>Xeneso 010,20 p[0999 BKIHOM.
ANOMUHNIA Or0,05 p00,71  BKIKOM.
Kanbupii Ot 0,0054 10 2,27  BK/IHOM.
docdop Ot 0,0020 po 0,0043 BK/IHOM.
TwTaH Ot 0,033 g0 0,10  BKIHOU.

8.2 CpeacTBa U3MepeHuii n BCcnomoraTesibHble YCTpOMCcTBa

PeHTreHoTyopecuUeHTHbI/i CNEKTPOMETP.

Mpecc rnapaBaANyecknini ¢ MakcumasbHbiM gasnexHvem 10 T.
AproH-meTaHoBasi cmecb (06bemHble gonn — 90 % aproHa, 10 % meTaHa).
BbopHas kucnota mapkn b no TOCT 18704.

Mpecc rmapaBANYECKNA HA MUHMMaSIbHOE AaBfieHne 5T

BopHas kucnota no FOCT 18704.

Cuto nabopartopHoe ¢ ceTkoin Ne 0125.
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CTaH,qapTHble 06pa3u,b| COoCTaBa KpeMHuUA C aTTeCToBaHHbIMU 3HAYEHNAMU MacCCOBbIX ,qone|7| onpepe-
NnAeMbIX KOMMNOHEHTOB.

MpumeyaHuqa

1 [onyckaeTca MCMonb30BaHe ApYrux CPeLcTB U3MEPEHW YTBEPXAEHHbLIX TUMOB M BCOMOraresisHoro obopy-
[0BaHNsi, C METPOSIOMMYECKMIN Y TEXHUHECKMI XapakTEPUCTKAMM He Xye YKaszaHHbIX. [onyckaeTcs UCnosb30BaHue
peaKTVIBOB aHaIOTMYHOM 1 60/1ee BbICOKOA KBasiMdmKaLmm.

CpefcTtBa M3MepeHnil A0/MKHbI ObiTb MOBEPEHbI B YCTAHOB/IEHHOM MNOPSALKE.

8.2.1 TpeboBaHUA K yC/IOBUSAM N3MEPEHNI

MpV BbLINOSTHEHWM U3MEPEHUIA, PYKOBOACTBOBATLCA TEXHWYECKOW [AOKYyMeHTauuein no akcnayatauuu
crekTpomeTpa pPeHTreHOBCKOro.

8.2.2 OT60p ¥ NOArOoTOBKY MPO6 K aHaM3y NPoBOAAT B COOTBETCTBUM C 3.2.

8.2.3 lMoaroToBKa cnekTpomeTpa K pabote

Wccnegyemblii o6pasel, NoAroTaB/IMBaT aHa/IOTMYHO CTaHAAPTHOMY 06pasly, nomewarT B crneuu-
a/lbHYI0 KacceTy M yCTaHaB/MBAKT B KACCETOOOMEHHWK Ha PEHTreHOBCKOM cnekTpomeTpe. [ns rpagynpoBku
NCnosb3ylT CTaHgapTHble 06pasubl cocTaBa KPeMHUSA, aTTecToBaHHble B cooTBeTcTBuM ¢ FOCT 8.315. Co-
JepXaHue onpefenseMoro KOMNoHeHTa B obpasuax Ansa rpafyvmpoBku AO/HKHO OXBaTblBaTb BeCb AuanasoH
n3mepeHuii. Konmyectso rpafynpoBOYHbIX 06pasLoB AO/HKHO ObiTb He MeHee Tpex (B T. Y. aTTeCcTOBaHHble
3HaYeHUs1 MaccoBOI 40NN KOMMOHEHTa AO/KHbl COOTBETCTBOBATb HWXKHEN rpaHule Auanas3oHa U3MepeHui,
cepeAuHe AvanasoHa W BepxHel rpaHule gvanasoHa). [OTOBSAAT MO OAHON TabneTke Kaxporo obpasua ans
rpagyvupoBKu.

CTaH4apTHbI obpasel, nponyckalT yepes cuTo ¢ ceTkoil Ne 0125 n 3anpeccoBbiBalOT B TabneTky Ha
NOA/I0XKE M3 BOPHOW KUC/IOThI Ha NMpecce Npu AaBfiEHUU He MeHee 5 T.

8.2.4 YcTaHOBJ/IEHUE rpagyMpOBOYHON XapakTepucTUKM

YcTaHoBneHue rpagyvpoBOYHON XapakTepucTUKM OCYLLeCTBASAIOT B COOTBETCTBMU C HOPMATUBHO-TEXHU-
4eckoi foKyMeHTauuel no akcnayarauum npubopa.

MpafynpoBOYHYIO XapaKTepuCTUKYy YCTaHaB/MBAalOT C UCNOMb30BaHMEM 06pasLoB AN rpajyvpoBKU.
[na aToro n3MepsoT U PerucTpupyoT MHTEHCMBHOCTb aHa/IMTUYECKUX NUHWI 06pa3LoB rpajynpoBKu.

C nomolblo nporpamMHOro obecneyeHns K Npubopy AN KaXA0ro KOMMOHEeHTa CTPOAT rpagyvpoBouY-
HbIl rpacdmk, BblpakaloWmii 3aBUCUMOCTb UHTEHCUBHOCTU aHaIUTUYECKNX NTMHUIA XapaKTepUCcTUYEeCKOro peHT-
FeHOBCKOr0 CnekTpa OT MacCOBOWM A0NM KOMMOHEHTa B npoueHTax. [pafyvpoBOYHbIli rpadvk Ao/MKeH 6biTb
JINHEWHBIM.

8.3 MopsAfoK BbINOSIHEHUSA U3MEPEHUIA

Mpoby, NoAroTOBNEHHYI0 COrnacHo 3.2, NOMeLWarT B CreLmasibHyl0 KacceTy U ycTaHaB/nBaKT B Kacce-
TOOBMEHHMK HAa PEHTTEHOBCKOM CMEKTpOMETpeE.

[ns n3mepeHus mMaccoBOil [0/M KOMMNOHEHTOB WCMOMb3YIT JIMHUA BTOPUUYHOTO PEHTTEHOBCKOrO Crek-
Tpa 1 n 2 nopsagka Fe Ka, Al Ka, Ca Ka, P Ka, Ti Ka. 3mMepsit0T NHTEHCUBHOCTb BTOPUYHOTO PEHTIEHOBCKO-
ro U3slyvyeHns, Bo3OyXAaeMoro nepBMYHbIM U3/TyYEHUEM PEHTIEHOBCKOU TPYOKM U MCMYCKAEMOro aToMamu
KOMMNOHEHTOB Ha COOTBETCTBYIOLLUX KaXAOMY KOMMNOHEHTY ANIMHAX BOMH. [porpamMmHbIii KOMNEKC B pexume
«aHa/IM3» BbIYUCNSAET codepxaHne onpefensemMbiXx KOMMNOHEHTOB B aHanusnpyembix obpasuax. MaccoBble
Jonun onpegensemMbliX KOMMNOHEHTOB PacCYMUTbIBAKOTCA aBTOMAaTUYECKN. Pe3ynbTaTbl BbIBOAATCA HA 3KPaH KOM-
netoTepa.

8.4 O6paboTka pe3y/ibTaTOB U3MEPEHUIA

8.4.1 Pe3ynbTar egMHMYHOIO aHasin3a — MacCoBYHO AOJIK0 ONpenesifseMoro KomnoHeHTa (X, %) Haxoaart
no rpagyvpoBOYHON 3aBMCHMOCTM C NMOMOLLLID NPOrpaMMHOro obecnevyeHus cnekTpoMmeTpa.

8.4.2 3a pesynbTaT U3MEPEHU A MACcCOBOW 40NN ONpeaesiieMoro KOMMoHeHTa B npo6e (X, %) npuHuma-
0T cpefHee apumeTnyeckoe 3HadyeHne pesynbTaToB ABYX NapanfienbHbiX onpegeneruii X1 un X2, nonyyeH-
HbIX B YC/IOBUAX NOBTOPAEMOCTHU

X, +X2

) (12)

ONA KOTOPbLIX BbIMNOJ/IHAETCA crieaylollee ycnosune
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\XJ1- X 2\~ 0,01 eromH X, (13)
rge roH — OTHOCUTE/IbHOE 3HavyeHue npegena NoBTOpPSAeMOoCTV AN ABYX pe3y/bTaToB napasifiefibHbiX onpe-
AeneHnii, %, NnpMBefEeHHbIX B Tabnuue 7.
8.4.3 KOHTPO/b BHYTpU1abopaToOpHO NPeUn3noHHOCTH OCYLLLECTBASAIOT MyTEM CPpaBHEHMS pe3y/ibTaToB

M3MepeHuii MaccoBoii JonM onpeaensieMoro KOMMNOHeHTa B Npo6e KPeMHUs, MOMyUYeHHbIX B YC/TOBUSIX BHY-
TpuiabopaTopHOi NPELU3MOHHOCTM. PacxoxaeHne Mexay pesynibTaTamy U3MepeHuii He Ao/MKHO NpeBbIWaThb
npegena BHyTpu1abopaToOpPHOK NPeunsnoHHOCTM

X1-X2I1rniOH-*°,01. 04)

rae XV X2 — pesynbtaTbl UAMEPEHUI MacCOBOW [0 ONpeaensemMoro KOMNOHeHTa B Npo6e, NoslyvyeHHble
B YC/1I0BUSIX BHYTPUIabopaToOpHO/ Npeuu3noHHocTr, %;

AJIOTH— OTHOCUTESIbHOE 3HA4YeHWe npegena BHYTPUIAGopPaTOpPHO/ MPELU3NOHHOCTU ANS  ABYX
pe3ynbTaToB U3MepeHuit, %, NpuBeAeHHbIX B Tabnuue 7.

Tab6nnuya 7— [uana3oH M3MepeHuid, 3Ha4eHNs1 MPeaesioB NOBTOPSIEMOCTY ¥ NPesenoB BOCNPOM3BOAYMOCTY MpK A0-
BepuTenbHOM BeposiTHocT P = 0,95

Mpegen NOBTOPSIEMOCTU
(oTHOCUTENBbHOE 3HAYEHMe
[nanasoH v3MepeHuid, MaccoBas 0N JOMYCKAaeMOro PacxoXaeHVs oist
[ABYX pe3ynbTatoB napasineribHbIX
onpeaeneHuit), rom

Mpeaen BoCNpou3BOAMMOCTY (OTHOCUTE/TLHOE
3HAYEHVe [0MYCKAEMOro PacXoXaeHVs /19 ABYX
pe3sy/bTaToB U3MEPEHMIA, MOJTYUYEHHBIX B YC/IOBUSIX
BocnpoussoaymocTy), RnoH

Yeneso
Ot 0,20 po 9,99 BK/HOU. 4 8
AIOMUHWIA
Ot 0,05 go 0,30 Bkntou. 64 66
Cs. 0,30 0o 0,71 BK/IHOM. 6 8
Kanbuwii
Ot 0,0054 o 0,01 BkstOu. 25 28
Cs. 0,01 o 0,20 BK/HOu. 8 n
Cs. 0,20 0o 2,27 BK/IHOM. 4 6
TutaH
Or 0,033 go 0,10 BK/IHO. 1 14
®ocdpop
Ot 0,0020 po 0,0043 Bkkou. 28 30

9 MeToa aTOMHO-3MUCCUOHHOW CMEeKTPOMETPUN C UHOYKTUBHO CBA3aHHOWM
nsa3mMon onpegenieHns cofepXaHusi xesnesa, a/llOMUHUSA, KaslbUUs, TUTaHa,
doocdhopa, MapraHua, Xxpoma, BaHaauda, Meau, LMPKOHUSA

9.1 CyuwHoCTb MeToaa

MN3mepeHns MaccoBbIX A0/1eil xenesa, aloMUHUS, KanblUus, TuTaHa, docopa, mapraHua, XpoMma, Ba-
Haaus, Meau, UMPKOHMS BbIMOMHAKOT METOOM ONTUYECKOW aTOMHO-3MWCCUOHHON CNEKTPOMETPUUN C UHAYK-
TUBHO CBA3aHHOI NNa3Moii.
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MeTog, OCHOBaH Ha pas3noXeHun Npobbl, BO3OYXAEHWUM aTOMOB XWAKOW Npo6bl B aproHOBON nnasme,
pasnoXeHun B ONTUYECKON CUCTEME M3/TyYEHUS B CNEKTP M nocreayolem N3MepeHum MHTEHCUBHOCTU SIMHWIA
onpegensemMblx afiemeHToB (Tabnuua 8).

Ta6bnunya 8— [imHa BOMHbI ONPefensieMbIX 3/1IEMEHTOB

XXeneso
ANOMUHNIA
Kanbuwii
TuTaH
Pocdop
MapraHeL|
Xpom
BaHaauii
Meap

LinpkoHuii

OnpegensieMblii 371eMeHT

JivHa BOSHbI, HM

259,933
308,215
396,847
336,121
178,221
259,372
205,560
292,464
324,752

343,823

JOunana3oHbl M3MepeHl/Iﬁ MacCoBbIX fonen onpependemMbiX KOMMNOHEHTOB NnpuBeaeHbl B Tabnmue 9.

Ta6nuua 9— manasoHbl M3MEPEHWU MacCoBbIX 40/EV onpeaensieMbIX KOMMNOHEHTOB

HanmeHoBaHune
onpeensieMoro KOMnoHeHTa

>Xeneso
Kanbuuii
ANOMUHUIA
TvtaH
$ocdop
MapraHeL,
Xpom
BaHaauii
Megab

LinpkoHwin

[inana3oH n3mepeHuii MaccoBo

o1 0,15
Ot 0,005
Ot 0,01
Or 0,02
Ot 0,001
Ot 0,002
Ot 0,0009
Ot 0,003
Ot 0,001
Or 0,002

nonn, %
4o 1,2 BK/IHOY.
4o 1,0 Bk/tou.
4o 1,0 Bk/tou.
ao 0,06 BK/Ou.
ao 0,005 Bktou.
ao 0,02 Bknou.
ao 0,003 Bktou.
no 0,02 BK/tOM.
no 0,003 BK/HOM.
no 0,03 BK/tou.

9.2 CpepacTtBa U3MepeHWiA, BCioMoraTesibHble YCTPOWCTBA, MaTepuasibl, PpeakTuBbI

JonyckaeTcsi NpUMeEHeHWe ApYrux cpefcTB u3MepeHuii, o6opyaoBaHusl 1 MaTepuasioB ¢ MeTposiornye-

CKUMN N TEXHUYECKMMUN XapaKTepPUCTUKaMN HE XyXXe YKa3aHHbIX.

OnTuyecknii aTOMHO-3MUCCUOHHbIV CMEKTPOMETP C MHAYKTUBHO CBS3aHHOW Mia3Moid. Mpu ucnosb30-
BaHWUM YCKOPEHHOTo crocoba pasfioXeHuss KpeMHus no 9.6.1, cnekTpoMeTp A0/MKEH 6biTb CHAGXEH CUCTEMOI
pacnblfieHnsl 1 noJadyn Npobbl B NasMy, YCTONUMBOWN K BO3AENCTBUIO (DTOPUCTOBOAOPOAHON KACIOTHI.

Becbl nabopartopHble 2-ro knacca To4HocTn no FOCT 24104.

Konbbl MepHble NosMNponuaeHoBble BMeCTUMOCTbI0 50 cm3, fonyckaemas norpewwHocTb OT HOMUHAab-
HO1 BMECTMMOCTM COOTBETCTBYHOLWAS 2-y Knaccy To4yHocTn no MOCT 1770.

Yawku cteknoyrnepogHoie n3 mapkm CY-2000, BMECTUMOCTbIO He MeHee 50 cm3.

MuvikpoBO/IHOBas cucTeMa A8 NpobonoaroToBKU.
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Mpn6op AN OUYNCTKM KOHLEHTPUPOBAHHbLIX KMUCMOT.

ApProH rasoobpasHblii BbICOKOI 4ymcToThl no FOCT 10157.

Kucnorta asotHasd KoHUeHTpupoBaHHas, oc.y. no NOCT 11125.

Knucnota chtopnctoBogopogHas KOHLEHTpMpoBaHHas, X.4. no FOCT 10484.

Kucnota xnopuctosogopogHasa no FOCT 3118, pasbasneHHasa 1:1.

AntoMUHUIA Mapkn A995 no OCT 11069.

XKeneso kapb6oHmnbHoe no NOCT 13610.

Kanbuwuii yrnekncnbiii no FOCT 4530.

TutaH meTannuueckuii no FOCT 19807.

CtaHgapTHble ob6pasLbl cocTaBa pacTBOPOB WMOHOB Xefesa, a/lloMUHUSA, Kanbluusa, TuTaHa, docdopa,
MapraHua, Xpoma, BaHaaus, Meau, LMPKOHUS C aTTeCTOBaHHbIMU 3HAYEeHVSIMW MacCOBOM KOHLEeHTpaLmm KOM-
NMOHEHTOB 1 Mr/cM3, MOrpeLHOCTb0 aTTeCTOBAHHOIO 3HayeHuss He 6onee 1 % npu JOBEPUTESNLHOI BEpoAT-
Hoctu P = 0,95.

[JonyckaeTca NpuroToBsieHNe CTaHAapTHOro pacteBopa asloMUHWUA C KOHUeHTpauvein 1 mr/cm3 3 anto-
MuHMA Mapku A995 no MOCT 11069.

CTaHaapTHbIN pacTBop antoMuHua: 0,5000 r asltoMMHMA NOMELLAlT B CTakaH BMecTMMOCTbio 400 cm3,
HebonbWNMKU nopunsMn fobaensoT 50 cM3 consHol kucnoTel, pasbasneHHoli 1:1. PacTBop HarpesalwT go
MOJIHOTO PacTBOPEHMA antoMuHKA. ocne oxnaxaeHnsa pacTBop MEPEHOCAT B MEPHYH KONGY BMECTUMOCTbIO
500 cm3, gonmBatoT A0 METKM BOJON M NepeMeLLuBatoT.

JonyckaeTcs NpuroToBfeHMe CTaH4apTHOrO pacTBopa Xenesa C KoHueHTpauueid 1 mr/cm3 u3 xenesa
kap6oHunbHoro no NOCT 13610.

CtaHgapTHbI pacTtBop xenesa: 0,5000 r xenesa nomewalT B cTakaH BMecTUMOCTbO 400 cm3, pac-
TBOPSAT B 50 cM3 COMSHOI KNCNOThI, pa3baBneHHoi 1:1. MNocne pacTBOPEHUS HaBECKM pPacTBOP MEPEHOCAT B
MEPHYI Konby BMecTumocTbio 500 cM3, 4oNMBaOT 40 METKA BOAOW M NEepeMeLLnBatoT.

JlonyckaeTcs NpuMroToB/ieHMe CTaHAAPTHOrO pacTBopa KasbUWs € KOHUeHTpauuen 1 mr/cM3 13 Kkanbuus
yrnekucnoro no NOCT 4530.

CTaHgapTHbI pacTtBop Kanbumsa: 1,2500 r yrnekncrioro Kanblus, npeasapuTesibHO BbICYLWEHHOrO npuv
Temnepatype 105 °C u oxnaxAeHHOro B 3KCuMKaTtope, NMoMeLlalT B cTakaH BMecTumMocTbio 400 cm3, cmauu-
BalOT BOJOW, f06aBNAT 30 cM3 CONAHON KUCIOThI, pa3baBneHHoi 1:1, n 80— 100 cm3 Boabl. [ocne pacTtBo-
peHUst HAaBECKMN pacTBOP MEPEHOCAT B MEPHYH KONby BMecTMMOCTbio 500 cM3, JonuBatoT BOAOA A0 METKM U
nepemeLLMBaoT.

[JonyckaeTca nNpuroToBfieHWe CTaH4apTHOrO pacTBopa TuTaHa C KOHUeHTpauueli 1 mr/cm3 u3 TuTaHa
meTtasinimyeckoro no NOCT 19807.

CTaHaapTHbIN pacTBop TuTaHa: 0,5000 r TMTaHa nomewaroT B cTakaH BMeCTUMOCTbi0 400 cM3, HEGO/b-
W1MK nopumsammn go6aBnaoT 50 cm3 CONSHON KMCoThl, pasbasneHHon 1:1. PacTBop HarpeBalT A0 MOJIHOMO
pacTtBopeHus TuTaHa. locsie oxnaxieHus pacTBop NEpPeHOCAT B MepHYy kosby BmecTumMocTbio 500 cm3 co-
Aepxawyto 100 cM3 consiHol KncnoTel, pa3basneHHoi 1:1, nonuBaloT 4O METKM BOAOW M NepeMeLunBaloT.

CrtaHpapTHble 06paslibl COCTaBa KPeMHWA C aTTeCcTOBaHHbIMWU 3HAYeHUSMU MaccOBbIX AONei onpege-
NSAEeMbIX KOMMOHEHTOB B pernaMeHTUPOBaHHbIX AManas3oHax W3MepeHWi, C NOrpeLlHOCTbI0 aTTeCTOBaHHbIX
3HauYeHWi MaccoBbIX A0Nel onpegensieMbIX KOMMNOHEHTOB, He MpeBbiwatwlein +1/3 3HayeHUn nokasaTenei
TOYHOCTHU.

9.3 CraHgapTHble pacTBOpbI

B kayecTBe OCHOBHbIX FPafyVpPOBOYHbLIX PACTBOPOB C MaccoBOli KOHLUeHTpauumeir 1 Mr/cm3 ncnonb3y-
I0TCA CcTaHfapTHble o6paslbl coCcTaBa pacTBOPOB MOHOB Xenesa, Kanbuus, antoMuHWS, TutaHa, docdopa,
MapraHua, Xpoma, BaHagusl, Meau, LUPKOHMS.

9.3.1 TlpuroTtoBneHue rpagympoBoyHoro pacteopa (Fe-H0O) cofepxallero xenes3o ¢ MacCoBOi KOHLEH-
Tpaymeii 100 mkr/cm3

B mMepHyt konby BMecTumocTbio 50 cm3 nomewialoT 5 cm3 pacTBopa CTaHAapTHOro obpasua MOHOB
Xenesa C MaccoBOli KOHUeHTpauuen 1 mr/cm3, 4OBOAAT A0 METKM KOA6bl AUCTUASIMPOBAHHON BOAON, nepe-
MeLLVBaIoT.

9.3.2 lMpurotoBneHne paboyero rpagynpoBo4dHoro pactsopa (Ti-100) ¢ maccoBoOi KOHLUEHTpaunen tu-
TaHa 100 mkr/cm3

B mepHy konby BmecTumocTbio 50 cm3 nmomewarwT 5 cm3 pacTBopa CTaHAapTHOro obpasua MOHOB
TUTaHa C MaccoBOW KOHUeHTpauuein 1 mr/cm3, 4OBOAAT A0 METKM KOMObl AUCTUMNIMPOBAHHON BOAON, nepe-
MeLUMBatoT.
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9.3.3 TpurotoBneHune paboyero rpagympoBoyHoro pactesopa (Ca-10) ¢ MaccoBoli KOHLEeHTpaumel Kanb-
umsa 10 mkr/cm3

B mepHyto kon6y BmecTumocTbio 100 cm3 nomewiatoT 1 cM3 pactBopa cTaHgapTHOro obpasua MOHOB
Kanbuns ¢ MaccoBOW KOHUeHTpaumelr 1 mr/cm3, 4oBOAAT A0 METKM KOMOGbl AUCTUANIMPOBAHHON BOAOW, nepe-
MeLUMBatoT.

9.3.4 TpurotoBneHne pabo4yero rpagynmpoBoyHoro pacteopa (Ca-1) ¢ MaccoBOW KOHLUeHTpauuei Kasb-
uns 1 mkr/cm3

B mMepHyto kon6y BmectumocTbio 100 cm3 nomewatoT 10 cm3 pacTBopa MOHOB kanbumsa Ca-10, npuro-
ToBfIeHHOro no 9.3.3, 4OBOAAT A0 METKM KOMb6bl ANCTUANNPOBAHHOW BOAON, NepemMeLLnBatoT.

9.3.5 lMpurotoBneHne pabouyero rpagympoBoyHoro pacteopa (Al, Ti-HO) ¢ mMaccoBoil KOHUeHTpauuein
antomMmHna 1 tutaHa 10 mMkr/cm3

B mepHyto konby BmectumocTbio 100 cm3 nomelyatoT no 1 cm3 pacTBOpPOB CTaH4apTHOro obpasua MoHOB
TUTaHa 1 a/lloMUHUA C MaccOBOW KOHUeHTpauueit 1 mr/cm3, 4oBOAAT A0 METKA KOM6bl AUNCTUN/IMPOBAHHON
BOZOW, nepemMeLLnBatoT.

9.3.6 lpurotoBneHne paboyero rpagynpoBoYHoro pacteopa (P, Mn, Cr-100) ¢ MaccoBOW KOHLEeHTpaLuu-
el pocpopa, MapraHua, xpoma 100 MKr/cm3

B MepHyto Konby BMecTUMOCTbio 50 cM3 nomewsatot no 5 cm3 pacTBopoB CTaHAapTHOro obpasiua MoHOB
doocchopa, MapraHua, XxpomMa C MacCcoBOW KOHUeHTpaunein 1 mr/cm3, 4OBOAAT A0 METKU KONbbl ANCTUANNPO-
BaHHOW BOAON, NepemelLnBatoT.

9.3.7 MpurotoBneHme pabo4yero rpagynpoBo4vHoro pacteopa (P, Mn, Cr-10) ¢ MaccoBOl KOHUEHTpaum-
el pocpopa, MapraHua, xpoma 10 MKr/cm3

B mepHyto konby BmectumocTblo 100 cm3 nomewatoT 10 cm3 pactBopa P, Mn, Cr-100, npurotToBAEHHOrO
no 9.3.6, AOBOAAT A0 METKM KOMObl AMCTUANMPOBAHHON BOAON, NepeMeLLBatoT.

9.3.8 TpurotosneHne paboyero rpagynmpoBoyHoro pactesopa (P, Mn, Cr-1) ¢ MaccoBOi KOHLEeHTpauuei
¢oocchopa, mapraHua, xpoma 1 MKr/cm3

B mepHyto konby BmectumocTbio 100 cm3 nomewatoT 10 cm3 pacteopa P, Mn, Cr-10, npurotoB/iIeHHOro
no 9.3.7, AOBOAAT A0 METKM KOMObl AUCTUANMPOBAHHON BOAON, NepeMeLLBatoT.

9.3.9 TlpurotoBneHne pabouero rpagympoBoyHoro pacteopa (V, Cu, Zr-K0O) ¢ maccoBoii KOHLEHTpaLW-
el BaHaaus, meau, umpkoHns 100 mkr/cm3

B mepHyto Konby BMecTUMOCTbio 50 cm3 nomewatot no 5 cm3 pacTBopoB cTaHAapTHOro obpasua MOHOB
BaHaausl, Meau, LUUPKOHMS C MacCOoBOW KOHUeHTpauuein 1 mr/cm3, 4OBOAAT A0 METKM KON6bl AUCTUN/IMPOBAH-
HOI BOJON, NepemMeLLnBatoT.

9.3.10 MpurotoBneHne paboyero rpagympoBoyHoro pacteopa (V, Cu, Zr-KO) ¢ MaccoBoli KOHLEeHTpauu-
ein 10 mkr/cm3

B mepHyto konby BmecTumocTbio 100 cm3 nomewatoT 10 cm3 pacteopa V, Cu, Zr-K0O, NpuMroToB/IEHHOIO
no 9.3.9, AOBOAAT A0 METKM KONbObl AUCTUANMPOBAHHON BOAON, NepeMeLLBatoT.

9.3.11 MpuroToBrieHne pabouero rpagynpoBoyHoro pacteopa (V, Cu, Zr-1) c MaccoBoOil KOHLUEeHTpauuei
BaHaaus, Meau, UMPKOHUA 1 MKr/cm3

B mepHyto konby smectumocTbio 100 cm3 nomewwaoT 10 cm3 pacteopa V, Cu, Zr-tO, npurotoBiIEHHOrO
no 9.3.10, [OBOAAT O METKM KOM6bl AUCTU/IMPOBAHHON BOJOW, NepemMeLLnBatoT.

Bce npurotoBnieHHble pacTBOpbl NepenuBalT B NOANITUIEHOBbIE eMKOCTU. PacTBOpbl C MAcCOBOl KOH-
ueHTpaymeli 100 mkr/cmM3xpaHAT He 6osee 3 Mec, MaccoBoli KoHueHTpaymeld 10 n 1 Mkr/cm3 XxpaHaT He 6onee
7 OH.

9.3.12 MMpurotoBneHne rpagynposoyHoro pactsopa Ne 1 (dpoHoBoro pactsopa — «blank»)

OTOT pacTBOp UCMNO/b3YOT NPY NOCTPOEHUW FPasyMpPOBOYHbIX FPadMKoB, Kak rpagympoBOUHbIli pacTBop
C KOHLeHTpaLmen onpeensiemMoro safieMeHTa, paBHOl Hy/0, a Takke AN pa3baBneHns noAroToB/IEHHBIX pac-
TBOPOB npob.

B mepHyto konby, BmectumocTbio 1000 cm3 nomewaoT 200 cM3 ANCTUNANPOBAHHOK BOAbI, NMPUANBAOT
25 cM3 a30THOI KUCNOTbI OC.M., AOBOAAT A0 METKU KON6bl ANCTUANPOBAHHOM BOAON, NepeMeLLmBatoT.

PacTBop rofeH K NpMMeHeHno B TeyeHne 1 mec.

9.3.13 lpurotoBneHne rpagyvpoBoYHOro pactBopa Ne 2 ¢ MaccoBOW KOHUeEHTpauueih xenesa
6 MKr/cm3, antoMuHuAa 1 TutaHa 0,6 mkr/cm3; kanbumsa 0,2 mMkr/cm3; pocdopa, mapraHua, xpoma 0,02 mkr/cm3;
BaHaaus, meau, umpkoHus 0,02 mkr/cm3

B mepHyto konby BmectumocTbio 50 cm3 nomewatoT no 3 cm3 pacteopos Fe-100; Al, Ti-10; 1 cm3 Ca-10;
V, Cn, Zr-1 n P, Mn, Cr-1 goBoaAT A0 MeTKn (POHOBbIM pacTBopoM — «blank», npurotoBneHHbIM cornac-
HO 9.3.12, nepemeLlMBaloT.
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9.3.14 MpuroToBneHve rpagynpoBoYHOro pactBopa Ne 3 € MaccoBOi KOHLUEHTpauuein xenesa
60 mkr/cm3, antommHmsa 1 kanbumsa 40 mkr/cm3; TutTaHa 4 Mkr/cm3; dpocdopa, mapraHua, xpoma 0,6 MKr/cm3;
BaHaaus, mMeau, UMpKoHusa 1,2 mkr/cm3

B mepHyo Konby BmecTumocTblo 50 cm3 nomellaroT no 3 cM3 pacTBopa cTaH4apTHOro obpasua MoHOB
Xenesa ¢ MaccoBOW KoHLUeHTpauuein 1 mr/cm3; no 2 cM3 pacTBOPOB CTaHAApPTHOro obpasua MOHOB asItOMUHUSA
N KanbLma ¢ MaccoBoOW koHueHTpaumeii 1 mr/cm3; 2 cm3 pactBopoB Ti-100; 6 cm3 pacteopa V, Cu, Zr-HO un
3 cm3 pacteopa P, Mn, Cr-10 4oBOAAT A0 MeTKM POHOBbLIM pacTBOpoM — «blank», NpuUroToBneHHbIM cornac-
Ho 9.3.12, nepemeLlunBaloT.

9.3.15 MpwuroToB/ieHMe rpagyvpoBOYHOrO pactBopa Ne 4 ¢ MacCOBOW KOHLEHTpauunen xenesa
100 mkr/cm3, antoMuHuA n Kanbumsa 60 mkr/cm3; TutaHa 20 mkr/cm3; pocdopa, mapraHua, xpoma 2 MKr/cm3;
BaHaausA, Mean, UMPKOHUSA 4 MKr/cm3

B mepHyto kKonby BmectnmocTbio 50 cm3 nomewatoT 5 cM3 cTaHAapTHOro obpasua MOHOB Xese3a ¢ Mac-
COBOIi KOHUeHTpaumein 1 mr/cm3; no 3 cM3 cTaHAapTHOro obpasua MOHOB asIlOMUHUSA U KaslbLMs C MacCOoBOiA
KoHUeHTpaunei 1 mr/cm3; 1 cm3 cTaH4apTHbIX PACTBOPOB MOHOB TUTaHa C MacCoBOW KOHUeHTpauuel 1 mr/cm3;
2 cm3 pactBopa V, Cu, Zr-F0O un 1 cm3 pactBopa P, Mn, Cr-100 goBoaAt A0 MeTKu (DOHOBbIM pacTBOPOM —
«blank», NpurotToBneHHbIM corniacHo 9.3.12, nepemeLlunBatoT.

[oToBble rPagyMpPOBOYHbIE PACTBOPbI XPaHAT B MOIMITUNEHOBLIX EMKOCTSAX He 6onee 1 mec.

9.4 MopgroToBka aTOMHO-3MMUCCUMOHHOIO CrekTpomMmeTpa K paboTte

MofroToBKY aTOMHO-3MUCCUOHHOTO CNeKTpoMeTpa K pa6oTe NMpoBOASAT B COOTBETCTBMU C HOPMATWBHO-
TEXHUYECKOI [oKyMeHTalMel no aKkcnayaTaumu.

9.5 MocTpoeHne rpalyMpoBOUHbIX FPagdUKoB

pafyvpoBKy CNeKkTpoMeTpa BbIMOHAIT KaXAblid pa3 nepeps BbIMNO/IHEHWEM U3MeEpPeHuin cepun npob ¢
NOMOLLLI0 TPpayMpoBOYHbIX pacTBOpPoB Ne 1—Ne 4, NnpuUroToB/IEHHbLIX B cOOTBETCTBMM € 9.3.12—9.3.15.

MocTpoeHmne rpagynpoBOYHbIX rpadinkoB, 06paboTka M XpaHeHWe pe3y/bTaToB rPagyvpoBKM MPOBOAMUT-
CA C MCMNOMb30BAaHWEM CTaHAapTHOro nporpamMHOro obecrneyeHus, BXOAALWeEro B Komnnekt npubopa. Mpu
NOCTPOEHUMN TPafyMPOBOYHBIX rpaddMkoB AN onpefensemMbiX KOMMIOHEHTOB NPOBOAAT U3MEpPEHUs Tpex aHa-
NINTUYECKNX CUTHAJIOB A1 KaXKA0ro KOMMNOHEHTa U rpagyMpoBOYHOro pacteopa. pajgyvpoBOYHbIE pacTBOPbI
M3MepsaT B NOPsAKE BO3pacTaHWs MacCOBbIX KOHLEHTpauuii onpegensembiXx KOMMNOHEHTOB. 3HaYeHUs aHa-
NINTUYECKNX CUTHAOB (419 KaXA0ro KOMMOHEHTA Y KaXA0ro pactsopa) yCpeAHATCA Npy NOMOLLM Nporpamm-
HOro obecneyeHnss cnekTpomeTpa aBToOMaTUYeCKMu.

pafynpoBOYHYI0 XapaKTepUCTUKY A/ KaXKA0ro onpenenseMoro KOMMoHeHTa anmnpoKCUMUPYIOT ypas-
HeHveMm Buaa

C-"a +b-1, (15)

roe Cm — maccoBas KOHUEHTpauus j-ro onpefensieMoro KOMnoHeHTa B pactsope, MKr/cm3;
a, b — KoappuuMeHTbl perpeccun ANA j-ro onpefenseMoro KOMMOHEHTa, paccyuTaHHble MeTOLOM
HaMMeHbLUNX KBaApaToB;
| — WHTEHCMBHOCTb CMEKTPasibHOW NUHUK J-r0 ONpeaensiemMoro KOMNoHeHTa.

Mo MoNy4YeHHbIM AAaHHbIM CTPOAT FPafyMpPOBOYHBIA rpadduMK 3aBUCMMOCTM WMHTEHCUBHOCTU U3Nyde-
HVS1 OMpefensieMoro KOMMOHEeHTa OT MacCOBOW KOHLEHTpauuvM onpefesiiemMoro KOMMOHEeHTa B pacTBope
(C, wmkr/cm3).

pafayVpoOBOYUHBIA rpadnk 4OMKEH 6biTb NNHEAHbIM.

MocTpoeHune rpafynpoBOYHbIX rpadiukoB, 06paboTka 1 XpaHeHne pe3ynbTaToB rpasyvpoBKU NPOBOANT-
€Sl C UCMOJIb30BAaHMEM CTaHAAPTHOrO NPOrpaMMHOro o6ecneyeHusl, BXOASLLEro B KOMMNAEKT npubopa.

9.6 lNopgrotoBka nNpob

9.6.1 MepBbllii cnocob (YCKOPEHHbIN) — pa3fioXeHne B MUKPOBOJTHOBOM neun 6e3 oTroHku TeTpadTopu-
Ja KpemHus.

M3 npo6bl, NOArOoTOBAEHHON cornacHo 3.2 oTbupalT HaBecky maccoit 0,3000 r. HaBecky nomewaroT
B CrneunanbHy NaacTUKOBYH €MKOCTb (BXOAWUT B KOMMIEKT MUKPOBOJSIHOBOW Meuyn M ONyckawT B aBTOKNaB
MUWKPOBOJ/THOBOI neun). MpuameaiT 3 cM3 PTOPUCTOBOAOPOAHON KMAC/IOTLI, OTMEPSAS NAacTMAacCOBbIM LUMNPK-
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LOM WAM NUNEeTKoi. 3ateM HebonbwuMu nopumsammn (Mo Kanssam, [OXUAasCb OKOHYaHWs OGypHOW peakuumn)
npuamBaloT 3 CM3 OUULLEHHON B NpMbope ANs OYUCTKN KOHLLEHTPUPOBAHHBLIX KMCNOT a30THOWN KMUC/MOTbI.

MoarotasnvsaloT aBTOK/1AB K YCTaHOBKE B MWKPOBOJIHOBYIO CUCTEMY M MUKPOBOJIHOBYIO Neyb K paboTe
COr/1aCHO MHCTPYKUMM MO 3KCnayaTauum n 06CNyXMBaHNIO MUKPOBOJSIHOBOW Neyu.

BblaepxusaroT aBTOKN1aBbl B MUKPOBOIHOBOM neun 15 MuH npu TemnepaTtype T = 270 °C. OcTtyxatT
[0 KOMHaTHOW TemnepaTtypbl U KONMYECTBEHHO NepeBOAAT pacTBOp M3 aBTOkK/1aBa B MepHyk konby u3 nonu-
nponuseHa, BMecTuMmocTblo 50 cM3. loBOAAT A0 METKA AUCTUN/IMPOBAHHONM BOAOW, 3aKpyYMBatOT KPbILIKY U
nepemeLLBaoT.

OfHOBPEMEHHO C NOATOTOBKOW NPOGbl FOTOBAT PacTBOP KOHTPO/ILHOMO OMbITa C MCMNONb30BaHNEM TeX Xe
peakTUBOB, YTO U ANS Pas3/ioXkXeHUs NpPob KPemHUs, HO 6e3 HaBECKM KPeMHUS.

9.6.2 BTOpOi1 cNOoCcO6 — HaBEeCKy KPEMHUS Maccoii 1 r nomellatT B NAaTUHOBYH WM CTEKN0Yrneposa-
HYl0 YallKy BMecTumMocTbio 200 cm3, cMadmBaloT BoAoil, Ao6aBnsAoT 15 cM3 hTOPNCTOBOLOPOAHON KUC/OTHI,
3aTeM He6onbWUMKU NOpUUAMN [06aB/AT 8 CM3 a30THOM KUC/OTBI.

OCTOpPOXHbIM BpalleHVeM nepeMeLInBaloT cogepxmmMmoe Yyalku. Mo okoHYaHun GYpHOI peakumn CTEHKN
YyallkM ononackmBatoT BOAON, 06aBASAT 5 cM3 CepHOi KMCIOThl, pasbaBneHHoli 1:1, n BbinapmBatoT Ha b6aHe
[0 NosiIBNEeHns GesblX NapoB aHrMApuAaa CepHol KUCNOTbl. 3aTeM OX/1aXAaloT, OCTOPOXHO OOMbIBAIOT CTEHKU
Yallky BOAONM M3 MPOMbIBANKMA U BbiNapusaloT Ha 6aHe gocyxa.

K cyxoMy ocTaTky A06aBnstoT 8 CM3 CONSIHON KWCNOTbI, pasbasrieHHon 1:1, HarpeBalT ANS MNOSHOMO
pacTBOpeHMs ocTaTka, NepeBoAAT B MEPHYI0 K016y BMecTuMocTbio 100 cMm3, oxnaxaatoT, 4OBOAAT A0 METK/
BOZAOW 1 NepemeLLnBatoT.

OfHOBpPEMEHHO C NOArOTOBKOW NPOGbI FOTOBAT PacTBOP KOHTPO/ILHOMO OMbITa C MCMNONb30BaHNEM TeX Xe
peakTUBOB, YTO U A5 Pas3/ioXeHus Npob KPemHuUs, HO 6e3 HaBECKM KpeMHUS.

9.6.3 Tlpun pasHornacusax cnegyert Ucnonb3oBaTb CNOCO6, ykasaHHbI B 9.6.2.

9.7 BbINOJ/IHEHNE U3MEPEHUI

N3MepeHuss HauMHaOT He MeHee YeM Yepe3 30 MWUH NOc/e Nogkura nnasmbl U cTabunnsaummn ycnosuii
M3MEPEHUS, B COOTBETCTBMM C HOPMATUBHO-TEXHUYECKOW AOKYyMeHTauueli no akcnayatauuv. MoAroToBieH-
Hble B COOTBETCTBUM C 9.6 pacTBopbl Npo6 (HauMHasi ¢ pacTBopa KOHTPO/ILHOTO OMbiTa), MPY MOMOLLM TMe-
puUCTanbTUYECKOro Hacoca NOAAT B PacnblIUTENbHYH Kamepy crekTpomeTpa. O6pasoBasLluniicss aspo3osib
MOTOKOM aproHa nofaetcs B MnasMmy, rae NpovcxoAuT BO3GYXAEeHWE aTOMOB ONpeaensieMbliX KOMMOHEHTOB C
MCnycKaHWeM MMMW SHEPTMU B BUAE (DOTOHOB Ha XapaKTepHOol Ans HUX A/IMHe BOJHbI. [pu onpegeneHun mac-
COBbIX A0/eli oNpeaensieMoro KOMNOHEHTa B Npo6Gax KPeEMHWs, BbIMOSIHSAT ABa napasifiefibHblX onpegene-
HUsA. Pe3ynbTaToM OAHOMO NapasifieNIbHOr0 ONpefesieHns CUMTalT 3HAUYEeHMEe MacCoBOV [O/IN ONpeLensieMoro
KOMMOHEHTA, NoJlyYeHHOe NP PasfoXeHUN OfHOWM HaBeCKM Mpoobbl.

9.8 O6paboTka pe3y/ibTaTOB U3MEPEHUIA

MaccoBylo [0/1l0 j-ro onpeaensieMoro KomnoHeHTa (Xj, %) B Npo6e paccuMTbiBalOT C MOMOLLbLIO MPO-
rpaMMHoro obecnedyeHus npuéopa

y _(8-80)u-100 (16)
i "W-106
rae G — maccoBas KOHLUEHTpauus j-ro onpegensemMoro KOMMNOHEHTa B pacTBope npob6bl, HailgeHHas Mo

rpagynpoBOYHOMY rpadomnky, MKr/cm3;

Cj0 — maccoBas KOHLUEHTpauusi j-ro onpegesiiemMoro KOMMOHEHTa B PacTBOPE KOHTPOJSIbHOTO OMbiTa,
HailieHHas no rpagyvpoBOYHOMY rpadvky, MKr/cM3;

\/K — 06bem pacTBopa npobbl (BMECTUMOCTb MEPHOI KONbbI), CM3;
THaB — Macca HaBecku npoobbl, T.

9.8.1 3a pesynbTar M3MEPEHUI MACCOBOW A0NW j-ro onpegensemMoro anemeHta (X-, %) B npobe npwu-
HUMaKT cpegHee apnMeTUUecKoe 3HaYeHne pe3ynbTaToB ABYX NapasiiefibHbiX onpegeneHuin X», XJ2 nony-
YEeHHbIX B YC/IOBUSIX MOBTOPSIEMOCTHN

17
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Ana KOTOPbIX BbIMOJ/IHAETCA cneaywuiee ycnosune

[XN +Xj2|<0,01 wroH mXj, (18)
rae rotH — OTHOCWUTE/IbHOE 3HauyeHue Mnpefena MOBTOPSEMOCTVM AfA ABYX pe3ynbTaTOB napanfesnbHbIX
onpegeneHnii, % (tabnuua 10).
9.8.2 KoHTpo/b BHYTpW/1a60opaToOpHO NPEeLn3NOHHOCTH OCYLLLECTB/IAIOT MyTEM CPaBHEHUSI pe3y/bTaToB

M3MepeHuii MaccoBoii 0NV onpeaensieMoro KOMMNOHeHTa B Npo6e KPeMHUs, MOyYeHHbIX B YC/TOBUSIX BHY-
TpuabopaTopHoil NPELU3MOHHOCTM. PacxoxaeHne Mexay pesysbTaTamv U3MepeHuit He fOo/MKHO NpeBblaTh
npegena BHyTpuna6opaToOpPHOK NPeLn3noHHOCTH

[X1-X2|*n,0TH-*001- (19)
roe Xv X2 — pesynbTaTbl U3MepeHuii MaccoBoi 4011 ONpenesiseMoro KoMnoHeHTa B npobe, NoslyyeHHble B
YCNOBUSAX BHYTPNNabopaToOpHOA NPeLnsnoHHOCTU, %;
Rji OTH — OTHOCMTENbHOE 3HauyeHwe npegena BHYTPUNabopaTOpHON MPeuusnoHHOCTN AN ABYX
pe3ynbTaTtoB M3MepeHun, %, npueegeHHbIX B Tabnuye 10.

Ta6nuua 10— [uana3oH U3MEPEHWA, 3HAYEHUS NPeaenoB MOBTOPSEMOCTU M MPeaesioB BOCMPOM3BOAYMOCTML Mpy
[JoBepuTesbHON BeposTHocT P = 0,95

Mpeaen BOCNPOV3BOAYIMOCTN

MNpenen noBTopsieMocTv MpaHnLbI

OTHOCUTE/IbHOE o

(oTHOCMTE/IbHOE 3HaYeHe 3Haq(eHV|e OMVOKAEMOTO OTHOCUTE/IbHOI
[nanasoH “3MepeHuii, maccosasi Ao/s AOMYCKAEMOT0 PaCXOMX/EHIA acxoxneﬂmy,unﬂ B! MOTPELLHOCTA NpiA
P ' A ONA ABYX pe3ynbTaros P AByX [oBepuTebHOM

pe3ynbLTaToB M3MepeHNIA,

napasiieNibHbIX ONpeaesieHnin), MOMTyUEHHbIX B YCIOBUSX BEPOFITHOCTI/I
for BOCMPOM3BOAMMOCTI), Rn OH P =095, #5n
Xeneso
or 0,15 no 120  Bkmou. 6 8 8
AOMUHWIA
or 0,01 po 020  Bkmou. 8 22 17
Cs. 01 bo 10 BKIHOY. 6 n 9
Kanbumii
Or 0,005 po 0,100 BKmHOu. 19 30 26
Cs. 01 [no 10 BKIHOM. 14 17 13
TutaH
Oor 002 po 006  BKmOu. 1n 14 15
docchop
Or 0001 po 0,005 BKHOu. 1 17 17
MapraHey,
Or 0,002 po 0,020 BKmHOu. 1 14 il
Xpom
Or 0,0009 po 0,0030 BKMOY. 19 22 27
BaHagwii
Or 0,003 po 0,020 Bkmou. 1 14 13
Megb
Or 0001 pgo 0,003 BknoOu. 1 17 17
LIpKoHuii
Or 0,002 pgo 0,030 BkIOu. 14 17 26
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