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CTAHALAPT POCCUWCKOW SGEAEPALUMN

OMANN CUNNKATHBIE (PPUTTHI)
MeToabl aHanusa

Silicate enamels (frits). Methods of analysis

[Jata BBefeHus — 2002—01—01

1 O6nacTb NpPMMeEHeHUs

HacToswwii ctaHgapT pacnpocTpaHseTcs Ha CU/IMKATHbIE TPYHTOBbIE, NMOKPOBHLIE U GOPTOBLIE 3Masu

(hpuTThI), NpegHa3HAYEHHbIE /1S HAHECEHWSI HA MOBEPXHOCTb XO3SICTBEHHOW MOCyAbl, U yCTaHaBnMBaeT
MEeTOAbl UX aHasmsa.

2 HopmaTuBHbIe CCbIJIKA

B HacTosLem cTaHgapTe UCMOb30BaHbl HOPMATUBHbIE CCbIJIKU Ha criefytolme cTaHaapThl:
FOCT 8.234 lNocypapcTBEHHas cMcTeMa 06ecnevyeHns eMHCTBa U3MepeHuin. Mepbl BMECTUMOCTU CTe-

KNAHHbIE. MeToANKa NOBEPKK

FOCT 8.315 locypapcTBeHHas cucTeMa obecneveHuss eguHcTBa usmepeHuin. CTaHgapTHble 06pasubl

cocTaBa 1 CBOICTB BelecTs 1 Mmatepunanos. OCHOBHbIE MOMOXEHNS

FOCT 61 PeakTtuBbl. Kucnota ykcycHas. TexHuyeckvue ycnosus

FOCT 83 PeakTuBbl. HaTpuii yrnekucnblii. TeXHUYeckune ycnosus

FOCT 199 PeaktuBbl. HaTpuii yKCYCHOKUCbIV 3-BOAHBIA. TeXHUYECKUE YC/I0BUSA
FOCT 849 Hukesnb nepBuUYHbIA. TeXHNYECKMe yCnoBus

FOCT 859 Meab. Mapku

FOCT 1277 PeakTuBbl.

Cepebpo asoTHokMcoe. TeXHUYeckne ycnoBus

FOCT 1381 YpOTponuH TeXHUYecknid. TeXHUYeckue ycroBus
FOCT 1770 (MCO 1042—83. NCO 4788—80) Mocyna mepHas nabopaTopHas cTeknsaHHasA. Limnuuapsl,

MEH3YPKM, KONGbI, NPo6bupku. O6LLNe TEXHUYECKME YC/TOBUS
FOCT 3118 PeakTuBbl.

Kucnota consaHaa. TexHuyeckue ycnosus

FOCT 3640 LinHK. TexHunyeckue ycnosus

FOCT 3760 PeaktuBbl.
FOCT 3765 PeakTtuBbl.
FOCT 3770 PeakTuBbl.
FOCT 3773 PeakTuBbl.

FOCT 4147 PeakTtuBbl

MN3paHue ouymansHoe

AMMMWaK BOAHbIA. TeXHUYeckue ycnosus

AMMOHUI MONMGAEHOBOKUCbIV. TEXHUYECKME YCIOBUS
AMMOHMUIA yriekucblid. TexHuyeckue ycnoBus
AMMOHUIA XNOPUCTLINA. TeXHUYeckme ycroBus

. XXene3so (Ill) xnopug 6-BoAHbIA. TEXHUYECKME YC/I0BUSA
FOCT 4158 PeakTuBbl.
FOCT 4165 PeakTtuBbl.
FOCT 4198 PeakTtuBbl.
FOCT 4199 PeakTuBbl.
FOCT 4204 PeakTuBbl.
FOCT 4220 PeakTtuBbl.
FOCT 4221 PeakTuBbl.
FOCT 4233 PeakTuBbl.
FOCT 4234 PeakTtuBbl.
FOCT 4328 PeakTuBbl.
FOCT 4331 PeakTuBbl.

Bapwii yrnekucnblii. TexHnyeckmne ycnosus

Megp (Il) cepHokncnan 5-sogHas. TexHUYeckne ycnosus
Kanwii pocchopHOKMCAbI 0gHO3aMELLEeHHBbIA. TeXHUYEeCKne ycnoBns
HaTpwuii TeTpabopHokucnblit 10-BoAHbIA. TEXHUYECKME YC/IOBUSI
Kucnota cepHas. TexHuyeckve ycrnosus

Kanuii gByXpOMOBOKMCIbI. TeXHUYeckne ycnosus

Kanuii yrnekucnblidi. TeXHUYeckue ycnosus

Hatpwit xnopucTblid. TexHuueckue ycnosus

Kanuii xnopucTblil. TexHUuyeckne ycnosus

Hatpus ruapookunck. TexHuyeckme ycnosus

Hukens okucb yepHas. TexHU4eckune ycrnosus
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FOCT 4332 PeakTuBbl.
FOCT 4461 PeakTuBbl.
FOCT 4463 PeakTtuBbl.
FOCT 4467 PeakTuBbl.
FOCT 4478 PeakTusbl.
FOCT 4526 PeakTtuBbl.
FOCT 4530 PeakTuBbl.

FOCT 5457 AueTtuneH

FOCT 5712 PeakTtuBbl.
FOCT 5817 PeakTuBbl.
[OCT 5823 PeakTuBbl.

FOCT 5828 PeakTtuBbl

Kanuii yrnekucnblii — HaTpuid yrnekucnblii. TeXHUYeckue ycnosus
Kncnota asotHas. TexHuyeckme ycnosus

HaTpwii dpTopucTblil. TexHUYeckne ycroBus

Ko6anbT (ll, ) okeuna. TexHnyeckue ycnosus

Kncnota cynbghocanuumunosas 2-sogHas. TeXHMYECKNE YC0BUS
MarHuii okeng. TexHuyeckne ycnosus

Kanbuuii yrnekucnblii. TeXHUYECKME YyC0BUS

pacTBOPEHHbIN 1 ra3006pasHbIii TEXHUYECKWI. TexHuyeckne ycnosus
AMMOHWIA L aBeNneBoKNCbIA 1-BOAHbLIN. TEXHNYECKNEe YyCNoBUS
KucnoTa BuHHas. TexHuyeckue ycnosus

LIMHK YKCYCHOKMUCAbIN 2-BOAHbBINA. TEXHUYECKne yCcnoBus

. AnmeTtunranokcum. TexHuyeckue ycnoBus
FOCT 5839 PeakTuBbl.

HaTpwii WwaBeneBokucblii. TEXHUYECKME YCNOBUS

[OCT 5845 PeakTuBbl.
FOCT 6259 PeakTtuBbl.

Kanwuii-HaTpuii BUHHOKUCAbIN 4-BOAHbIA. TeXHUYECKUE YCNOBUS
[nnuepuH. TexHunyeckme ycnoeus

FOCT 6344 PeaktuBbl. TOMOYEBUMHA. TEXHUYECKME YCNOBUA

[OCT 6552 Peaktusbl. Kucnota optopocopHas. TexHuyeckne ycrnoBus

F'OCT 6563 V3aenna TexHnyeckve u3 61aropofHbix METa/I0B U C/1aBOB. TEXHUYECKNE YC0BUS

FOCT 6709 Boga guctunnivpoBaHHas. TexHu4yeckune ycnosus

FOCT 7172 PeakTtuBbl. Kanuii nupocepHOKNCIbIN

FOCT 9428 PeaktuBbl. KpeMHuii (1V) okcna. TexHu4eckne ycroBus

FOCT 9656 PeakTtuBbl. Kucnota 6opHas. TexHuyeckme ycnosus

[OCT 10484 PeakTuBbl. Kucnota rtopucto-sogopoaHas. TexHuyeckune ycnosus

FOCT 10652 Peaktusbl. Conb gnHaTpueBas atuneHgnamuH-N, N. N'. N-TeTpayKCycHOI KMCNOTbl 2-BOA-
Has (TpunoH B). TexHuueckne ycnosus

FOCT 10929 Peaktusbl. Bogopoaa nepokcug. TexHn4eckme ycrosus

FOCT 11293 XXenatuH. TexHuyeckme ycnosus

FOCT 18300 CnupT 3TWNOBbIN PeKTUPUKOBAHHbBI TEXHUYECKWIA. TeXHUYeckue ycnosmnsil

FOCT 19522 AMMOHWMIA POAAHUCTbI TEXHUYECKNIA. TEXHUYECKNE YCOBUSA

FOCT 20478 AMMOHUIA HaACEePHOKNCIbIA. TeXHNYeckme ycnoBus

FOCT 20490 PeakTuBbl. Kannii MapraHLoBOKUCbIA. TEXHUYECKUE YCNOBUA

FOCT 22280 PeakTuBbl. HaTpuiA TMMOHHOKNCbINA 5,5-BOAHbIN. TexHuyeckne ycnosus

OCT 24104 Becbl nabopaTopHble 06Lero HasHavyeHus n obpasyosble. ObLme TexHUYeckue ycnosma2l

FOCT 24363 Peaktusbl. Kanns rugpooknck. TexXHnyeckune ycroBus

FOCT 24405 Smanu cunukatHble (PpUTTbl). TeXHUYecKne ycnosus

[OCT 29169 (MCO 648—77) MNocypna nabopaTopHas cTeknsHHas. MNuneTkn ¢ 0AHON OTMETKOM

FOCT 29227 (MCO 835-1—81) MNMocypa nabopatopHas cTeknsaHHasA. MuneTky rpagympoBaHHblie. YacTtb 1.
O6Lwue TpeboBaHNA

FOCT 29251 (NCO 385-1—84) Nocypa nabopaTtopHas cTeknsHHasA. Bropetku. YacTb 1. O6uime TpeboBaHuA

MpumeuyaHue — Mpu NOMb30BAHUM HACTOSLLMM CTaHAAPTOM LieNecoo6pasHo MpoBepuUTh AelicTBUE CCbl-
JIOYHBIX CTAHAAPTOB B MHDOPMALIMOHHON cUCTeMe OBLLEro MoMb30BaHUs — Ha ogmumanibHoM caiite deaepasibHOro
areHTCTBa Mo TEXHUYECKOMY PEryMpoBaHu1i0 U METPOIOMN B CETU VIHTEPHET UM MO eXerogHoMy UHGopMaLioOHHOMY
ykasaTesnto «HaumoHaibHble CTaHAapTbl», KOTOPbIA OMy6IMKOBaH MO COCTOSIHMIO Ha 1 HBaps TeKyLLero roga, 1 no Bbi-
Myckam exemecsyHoro WH(POPMALMOHHOIO yKasaTens «HauuoHaibHble CTaHAapTbl» 3a Tekywwmit rog. Ecim 3ameHeH
CCbINIOYHbIN CTaHAAPT, Ha KOTOPbI AaHa HeAATUPOBaHHAS CCblKa, TO PEKOMEHAYeTCs UCMO/b30BaTh AeNCTBYIOLLYHO
BEPCUI0 3TOT0 CTaHAApTa C YY4EeTOM BCEX BHECEHHbIX B JaHHYH0 BEPCUI0 U3MEHEHWIA. ECNM 3aMEHEH CCbITOYHbIN CTaH-
[apT. Ha KOTOpbI AaHa AaTMPOBaHHAN CCbISKA, TO PEKOMEHAYETCSA MCNob30BaTb BEPCUIO 3TOTO CTaHAApTa C ykasaH-
HbIM BbILLE TOOM YTBEPXAEHUS (MPUHSATMS). Ecnu nocne yTBepXAEeHUsl HACTOSILLErO CTaHAapTa B CCbUIOYHbIA CTaH-
[apT. Ha KOTOpbIii AaHa AaTUPOBaHHAs CCblKA, BHECEHO M3MEHEHWE, 3aTpar1BalolLee nosiokeHve, Ha KoTopoe faHa
CCbISIKA, TO 3TO MOJIOKEHNE PEKOMEHAYeTCs NPUMeHsITb 6e3 yueTa JaHHOTO M3MeHeHUs. ECnn cebinouHblii cTaHaapT
OTMeHeH 6e3 3ameHbl, TO MOSIOXEeHUE, B KOTOPOM [aHa CCblfika Ha HEro, PEKOMEHAYeTCsi NPUMEHsATb B YacTu, He 3a-
TparuBawLLeit 3Ty CCbIfKy.

LeiictByeT FOCT P 55878—2013 «CnupT 3TWIOBbI TEXHUYECKWIA TMAPOM3HBIA PEKTUCMKOBAHHbIA. TexHuye-
CKUe YC/oBuUSI».

21 fevicteyeT TOCT P 53228—2008 «Becbl HeaBromaToyeckoro geincrteus. Yactb 1. MeTposiornyeckme n TexHuye-
CKkue TpeboBaHus. VicnbiTaHns».
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3 O6wune TpeboBaHUA

3.1 AHanu3 amanu NpPoBOAAT Ha NabopatopHoi npobe, oTtobpaHHoi no NOCT 24405. Mpoby roToBAT
B BuAe nopoLllka pasmepomM yacTtuy, He 6onee 0,16 MM, BbiCylleHHOro npu Temnepartype 105 °C — 110 8C B
TeueHne 1u4. lnA cnekTpasbHOro aHannsa npoby n3menbyatoT A0 pa3mepa YacTuy, He 6onee 0.04 mm.

3.2 NlabopatopHas MepHas nocyga u npubopbl — no FOCT 1770. TOCT 29169. OCT 29227 nu
FOCT 29251. [lonyckaeTca NpUMeEHeHUe MepHol nocyAbl, noBepeHHoi no FTOCT 8.234. MnaTuHoBas nocy-
na — no FOCT 6563.

3.3 MNpumeHsemble peakTuBbl JO/MKHbI UMETb CTEMEHb YNCTOThbI HE HUXE YEM Y. A. a.

CTaHfapTHble pacTBOpbl FOTOBAT U3 PEaKTUBOB KBA/IMMKALUM HE HUXKE X. Y. (XMMUYECKN YACTbIE) NN
13 MeTasIfIoB C MaccoBOW f0/1eil OCHOBHOrO afieMeHTa He Huxe 99.9 %.

3.4 ina npuroToBfiEHNs BOAHbLIX PACTBOPOB W MPOBEAEHUSA aHa/m3a NMPUMEeHSIoT AUCTUNNIMPOBAaHHYO
Boay no NOCT 6709.

3.5 CTeneHb pa3baBiieHust KUCNOT U pacTBOPOB 0603HavatoT B BUAe OTHOWeEHUS A : B (Hanpumep 1:4).
roe A — obbemMHasa yacTb pa3baBnsiemMoro peaktuea, a B — 06bemHas 4acTb UCMO/Ib3YyeMOro pacTBOpUTeNs.
Ecnn KoHUeHTpauus KUCNoTbl UM BOAHOMO pacTBOpa aMMmuaka He ykasaHa, T0 MPUMEHSII0T KOHLEHTPUPOBaH-
HYI0 KMCMOTY WM KOHLLEHTPUPOBAHHBIN BOAHbLIN pacTBOp amMmMuaka.

3.6 TepMuHbI «Tennas» Ui «ropayvas sofa» (UM pacTBop) O3HAYAOT, YTO XUAKOCTb UMeeT Temnepa-
Typy 40 °C — 70 °C unu 6onee 70 °C COOTBETCTBEHHO.

3.7 MaccoBylo KOHLiEHTpaLuio TUTPOBaHHbIX PAcTBOPOB yCTaHaB/IMBAKOT HE MEHEE YeM Mo TPpeMm Hase-
ckam (MM asiMKBoTaM) UCXOAHOTO BELLECTBAa W OKPYI/IAT C TOYHOCTBLIO 10 YeTbIpex 3Havallunx uudp.

3.8 B3BelmBaHve HaBecku Npobbl, 0CaAKOB W BELLECTB A/1 NPUTOTOBEHNSA CTaHAApPTHbIX PacTBOPOB
nNpoBOAAT Ha nabopaTopHbiX Becax o6uiero HasHadeHnsa no MOCT 24104 2-ro knacca TOYHOCTU C Haubonb-
L1M npegenom B3selumnsaHus Ao 200 r uam Ha MbbIX APYrMX Becax C TakMMU e MeTPONorMyeckumMmn xapak-
TepucTuKamu.

3.9 MNpu choTomeTpuyecknx MeTogax TONLMHY CBETONOINOLWAIOLEro C/105 B KloBeTax BblGUpatoT Takum
06pa3om, YTo6bI NONYYUTL ONTUMASIBHYIO a6CcopoLMIo cBETa A1 pacTBopa COOTBETCTBYIOLLENO OKpaLlEeHHOro
COe[IMHEHUs C YYeTOM Tuna npumeHsiemoro npuoéopa.

3.10 MNpwv Mcnonb3oBaHNM aTOMHO-ab6Cop6LMOHHOTO MeToAa aHann3a guanasoH IMHENHOCTUN rpagynpo-
BOYHbIX rpadiUKOB yCTaHaBMBAIOT A/15 KaXXA0ro Tuna npubopos.

B cooTBeTCTBUM C 3TUM BbIGUPAIOT a/IMKBOTHYIO YacTb pacTeopa Npobbl Y KOHLEHTPALMIO CTaH4apTHbIX
pacTBopoB.

3.11 MpagynpoBOYHbIe rpathmky CTPOAT B CUCTEME NPAMOYTrO/IbHbIX KOOPAMHAT: MO ocu abcuuce oTkna-
[bIBAOT YNC/IOBOE 3HAYEHME KOHLeHTpaLuy Nan MaccoBOi 40NN 3/1eMeHTa, a No 0CU OpAMHAT — 3HayeHue
aHanuTMyeckoro curHana. Mpu onepaTtuBHON rpasynpoBKe KOHTPO/b CTAbUIbHOCTM FPaAyMpPOBOYHON Xapak-
TEPUCTUKN HE NPOBOAAT.

[lonyckaeTcsa Mcnonb30BaTb METOL CPABHEHUA aHAIMTUYECKOTO CUrHana npobbl C aHaIMTUYECKUM CUT-
HasIoM CTaHAapTHOro pacTeopa onpeAesiieMoro afieMeHTa uan pactsopa ctaHjapTHOro obpasua.

3.12 MaccoByto f0/110 KaXA0ro afieMeHTa B Npobe onpefenstoT napannefnbHo B ABYX Haseckax. MNpu
pasHornacusix B OLEHKe kauecTBa MaTepuana noBTOPHbI aHanM3 NPOBOASAT B TPEX HaBECKaX.

3.13 C kaxzoi napTtvei ncnbiTyeMbix Npo6 OAHOBPEMEHHO M B TeX Xe YCMIOBUAX aHa/IM3NPYOT CTaH-
fapTHble obpasubl (CO) amaneii B cootBeTcTBUM ¢ TOCT 8.315. MpaHuLbl NOrpeLHOCTM aTTeCTOBaHHOMO 3Ha-
YeHunsa cTaHAapTHOro obpasua He Ao/MKHbI NpeBbiwath 0.3 0T NOrpeLHoCTN aHanusa, ykasaHHon B Tabnuue 1.
Mpwn otcyTcTBUM CO OnepaTuBHbI KOHTPO/b NOTPELIHOCTY BbIMOHAT N0 CTaHAapTHbIM pacTtBopam (CP).
aHanutuyeckum cmecam (AC) unm mMeTogom A06aBoK.

MaccoBble gonv onpegensembix KOMNoHeHToB B CO, CP. AC 1 B UCMbITyeMbIX Npo6ax [A0/KHbI 6bITh
aTTecToBaHbl U He AO/MKHbI OT/IMYATLCA HACTO/IbKO, YTOObI Tpeb0oBasIoCh U3MEHUTL METOAVKY aHansa.

C KaxaoW napTveid ucnbiTyeMbix Npo6 0f4HOBPEMEHHO NPOBOAAT KOHTPOJIbHBINA OMbIT, KOTOPbI BKOYa-
eT BCe CTafuu aHanu3a v No3BONSET YuuTbiBaTb NPUCYTCTBME ONpefe/InemMoro afieMeHTa B Buge npumeceii
(3arpsA3HeHuid) BO Bcex peaktmBax. Mopsfok yyeTa pe3y/ibTaToB KOHTPOJ/IbHOTO OMbITa yCTaHaBNBAETCA KOH-
KPeTHbIMW MeToAMKaMu aHanusa.

3.14 3a pe3ynbTar aHanusa nNpobbl AN cTaHfapTHOro obpasua NpYHUMaT cpefHee apudmeTnyeckoe
3HayeHne pesynbTaToB NapasiiesibHbIX (UM HEe3aBUCKMbIX) ONpeaeneHunii ¢ y4eToM pe3ynbTaToB KOHTPO/Ib-
HbIX ONbITOB NpU CO6AEHUM TPebOoBaHWIi ONepaTBHOIO KOHTPO/A TOYHOCTK aHanm3a no 3.15.

Hopmbl NOrpeLHoCTN aHan3a 1 HOPMaTuBbl UX OMepPaTUBHONO KOHTPO/IA NpuBefeHsb! B Tabnvue 1.
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HOpMaTVIB KOHTPOJ1A NOrpeLLlHOCTA

Hopma norpeLuHocTv aHasmsa aHanmsa

[Mvanason IpaHuLipb! “ Cocras- Hopwmartus
KOMMOHEHT amasn MaccoBOW Apony- ngpyanHaﬂ naowan onepa- HOpMaTlfIB Hopwmatua
o peLUHoCTb o e onepa: KOHTpONA
aonn CKkaemou (CKO cnydyanHoun TUBHOIo TUBHOTO BOCTPOU3-
MOMOL gocnpous-  TOIPELHOCTH  IONTRONA  umpons  aogavo-
(P m0.95) BOAMMOCTM) O, MocT) aa cm 2 TOMHOCTM A ctm D
okeng KpeMHus 25-40 0.57 0.26 0.21 0.6 0.37 0.72
40—65 0.77 0.35 0.29 0.8 0.50 0.97
Ookenga kanbuma 1—3 0.29 0.13 0.11 0.3 0.19 0.36
3—6 0,37 0.17 0.14 0.4 0.25 0.47
6—10 0.48 0.22 0.18 0.5 0.32 0.61
10—20 0.57 0.26 0.22 0.6 0.37 0.72
Okema marHus. 0.001—0.005 0.0009 0.0004 0.00036 0.001 0.0006 0.0011
oxeng Kanus. 0.005—0.01 0,002 0.0009 0.00072 0.002 0.0013 0.0025
okcug xenesa (Il1). 0.01—0.05 0,007 0.0035 0.0029 0.008 0.005 0.010
okcua mapranua (Il). 0.05—0.1 0.015 0.007 0.0054 0.015 0.010 0.019
okeug kobanbTa (1), 0.1—0,2 0.029 0.013 0.011 0.03 0.019 0.036
okeug Hukensa (11). 0.2—0.5 0.048 0.022 0.018 0.05 0.032 0.061
okeug xpoma (111) 0.5—1.0 0.095 0.043 0.036 0.1 0.062 0.12
1—2 0.19 0.087 0.072 0.2 0.13 0,24
2—4 0.29 0.13 0.11 0.3 0.19 0.36
4—8 0.45 0.20 0.17 0.4 0.30 0.50
dTOp 0.5—1.0 0.19 0.087 0.072 0.2 0.13 0,24
1—3 0.29 0.13 0.11 0.3 0.19 0.36
3—6 0.37 0.17 0.14 0.4 0.25 0.47
Okeng, HaTpus 2—5 0.19 0.087 0.072 0.2 0.13 0,24
5—10 0.29 0.13 0.11 0.3 0.19 0.36
10—20 0.37 0.17 0.14 0.4 0.25 0.47
20—30 0.57 0.26 0.22 0.6 0.37 0.72
Okcug antoMuHns. 1—2 0.19 0.087 0.072 0.2 0.13 0,24
okcug doccopa (V) 2-4 0.29 0.13 0.11 0.3 0.19 0.36
4—6 0.37 0.17 0.14 0.4 0.25 0.47
6—12 0.57 0.26 0.22 0.6 0.37 0.72
Okeung TutaHa (1V) 0.1—0.2 0.048 0.022 0.018 0.05 0.032 0.06
0.2—0.5 0.095 0.043 0.036 0.1 0.062 0.12
0.5—1.0 0.19 0.087 0.072 0.2 0.13 0.24
1—2 0.29 0.13 0.11 0.3 0.19 0.36
2—5 0.37 0.17 0,14 0.4 0.25 0.47
5—10 0.57 0.26 0.22 0.6 0.37 0.72
10—20 0.77 0.35 0.29 0.8 0.50 0.97
Okecung 6opa 7—10 0.37 0.17 0,14 0.4 0.25 0.47
10—15 0.57 0.26 0,22 0.6 0.37 0.72
15—25 0.77 0.35 0.29 0.8 0.50 0.97
MpumeuaHunn
1 HavmeHoBaHUA KOMMOHEHTOB aMaun nNpuBeneHsbl B cooTBeTcTBUM ¢ TOCT 24405.
2 BepxHoto rpaHuLly BK/IHYAIOT B YKa3aHHbIA AnanasoH MaccoBOi 40N,
3.15 PacxoxpaeHue mexay pesynbtatamy ABYX napasisiesibHbiX ONpefeneHunii He [O/MKHO MpeBbIwaTth

(npv poBepuTenbHoli BeposATHoCcTK P = 0.95) npuBefeHHoro B Tabnuue 1 3HavyeHns d2 = 2.3 o”, rge c’*— cpeg-
HekBaApaTUYHOE OTK/IOHEHNE, XapakTepusytoLlee CXOAMMOCTb pesy/ibTaToB napasiienbHbiX onpeaeneHuii.

Jlonycxaemoe pacxoxaeHne MakCUManbHOro ¥ MAHUMabHOTO Pe3y/bTaToB Tpex napasnesnbHbIxX onpe-
feneHuii paccuutbiBatoT no hopmyne

4
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f3= 3,3 ocx. 1)

BocnpoussegerHoe B cTaHfapToM o6pasLe 3HauyeHne MaccoBOi [ONN 3/IeMeHTa He [O/HKHO OTnYaTb-
CA OT aTTecToBaHHOro 6osiee Yem Ha [ONYyCTUMOE pacxoxieHune 5, %. KoTopoe paccuuTbiBaloT No gopmyne
(npu goBeputenbHoli BepoATHocTH P = 0,85)

6= 1.44cT,. (2)

MpY HEBLINO/IHEHNN OAHOIO U3 yKa3aHHbIX YCNOBUI NPOBOAAT MNOBTOPHbINaHanu3. Ecnnu npu nosTop-
HOM aHanuse TpeboBaHNA K TOYHOCTW Pe3y/ibTaToOB He BbINOHATCSA, pe3ynbTaTbl aHanns3a NpusHalT HeBep-
HbIMW. aHasIM3 NpekpaLlatoT 40 BbISBNEHUSA NPUYMH, BbI3BaBLUMX HapyLleHne HOPMasibHOro Xofa aHaIn3a.

Mpy BbINO/THEHNM YKa3aHHbIX B Tabnmue 1 HopMaTMBOB KOHTPO/IA TOYHOCTW MOrPELIHOCTb pPe3ysibTaToB
aHanu3sa He npesbIWaeT 3HaveHns J1. % (Npu foBepuTeNbHON BepoaTHOCTM P =0.95). KOTOpoe paccunTbiBaloT
no dopmyne

O =220k @)

KOHTpO/Ib BOCNPON3BOAMMOCTY Pe3y/ibTaToB aHan3a BbINOHAT onpefesieHneM MaccoBOi 40N ane-
MEHTOB B MPOaHa/IM3NPOBaHHbIX Npo6ax (BHYTPUNABOPaTOPHbIA 1 BHELHWIA KOHTPONb [1]).

Yncno noBTOPHbIX onpegeneHnii 4oMKHO 6biTb He meHee 0.3 % obLiero yicna onpefeneHunii 3a KoH-
TponMpyemblii nepuoa.

BocnpousBoaMmocTb onpegenieHnii cunTatoT YA0BNETBOPUTEbHOMW, €CNW YACO PACXOXAEHWUI pe3yb-
iuToB MUPBUYHUTO U MOBTOPHUTY aHaNn3nB. NpeBbIlaLWmxX 3HavyeHne D = 2.77 or. — He 6onee 5 % unucna
MOBTOPHbIX aHa/IN30B.

3.16 YncnoBoe 3HauyeHue pesysibTaToB aHa/M3a 4O/IHKHO OKaHUMBaTLCS LMKDpoii TOro xe paspsiga, uto
1 3HayeHune lMorpeLHocTu.

3.17 lonyckaeTcs NPUMEHATb Apyre MeToAbl U BapuaHTbl METOOB aHann3a, ecsim OHn obecneunBsa-
10T Tpebyemyto 3.14. 3.15 TOYHOCTb aHaNu3a.

4 MeToabl onpefesieHNda coaepxaHna AnokKcuaa KpemMHus
4.1 TpaBUMETPUYECKNA CEPHOKUCTOTHBIA MeTof,

MeToz OCHOBaH Ha BblAeNeHNN KPEMHNEBOI KNCNOTbI B HEpacTBOpMMOI dhopmMe, gernaparauum ee Bbl-
napvBaHvem A0 NapoB CEPHON KUCNOTbl U B3BELUVMBAHWUM ANOKCUAA KpeMHUS. [lnana3oH onpeAensaemMblix mac-
COBbIX foNnen gnokcmaa kpemHusa 25 % — 65 %.

4.1.1 PeaKTuBbl 1 pacTBopbl

Kanwuii-HaTpuii yrnekucnblin 6e3sogHblii no FTOCT 4332.

HaTpuii TeTpabopHokucnblii 10-BogHbIl (bypa) no FOCT 4199.

CMecb A/151 cniaB/IeHns: CMeLLMBAlOT [IBE BECOBbIE YacTW Ka/ns-HaTPUS Yr/1eKnucaoro n ofHy BeCoByto
yacTb Gypbl.

Kucnota consras no FOCT 3118 n pasbasnerHas 1:1. 1:20.

Kucnota cepHas no FOCT 4204. pa3basneHHas 1:1,1 :4.

Kucnota dtopucto-sogopogHas (nnasukosas) no FOCT 10484.

Kanuin nupocepHokucnbiii no FOCT 7172.

4.1.2 MNpoBefeHne aHanusa

Hasecky 0.5 r amann cmelmnBaloT B NJIaTMHOBOM TWUrne ¢ 3 T CMecu A/1A Ch/iaB/IeHUsA, CBEPXY Npw-
cbinatoT 0.5 r cmecy Ansa cnnasneHus. Turenb 3aKpbiBaloT KPbILWKONW M OCTOPOXHO CMIaBASAT coAepxumoe
CHayasia B MeHee ropsiyeiil 3o0He, 3atem BblgepxusatoT npy 950 °C — 1000 °C B TeueHne 30 MUH. oxaxaarT
Ha BO3Ayxe. Turenb NepeHocsAT B cTakaH BMecTuMocTbio 300—400 cm3, gobaBnsatT 30—35 cM3 consiHoi
KACNOTbI, HarpeBalT A0 NOMHOro BbilenaynsaHnsa. C MOMOLLbIO CTEKISHHOW Nasoukn BbIHUMAIOT Turenb un3
cTakaHa, TwaTe/ibHO 06MbIBAIOT ropsyei BogoM.

K nony4yeHHOMy pacTBOpY OCTOPOXHO npuansatoT 20 cM3 cepHOi kucnotbl (1:1), CTeHkn cTakaHa 06-
MbIBAIOT ropsiueli BOAON 1 BbiNapuBaloT pacTBOpP A0 BblAeNeHns rycTbiX 6ebiX NapoB COPHON KACAOTbI B Te-
yeHne 3—5 MuH. Mocne oxnaxaeHnsa CTEHKN cTakaHa 06MbIBalOT BOAOM U NOBTOPHO ynaprBaloT COAepXumoe
cTakaHa A0 NosBIeHNA OOW/bHLIX NapoB CEPHON KMCNOoTbl. CofepXMMoe cTakaHa OXNaxAaroT, NpunmsaloT
10 cM3 COMSIHOW KMCNOTbI, BbiNaBluMe conn pacTteopstoT B 150—200 cm3 ropsyeli BoAbl Npy HarpeBaHnu un
nepemeLLnBaHum.

5
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OcafoK KpEMHMEBOM KUC/IOTbl OTOMNBLTPOBLIBAIOT Ha hunbTp «6enas neHTa», npombiBaloT 8—10 pas
ropsiueii consiHoli kucnotoii (1 : 20), 3aTem 3—4 pa3sa ropsiyeit Bogoih. dunsTpaT (OCHOBHOI) COXpaHsT.

dunbTP € 0cafKkoM NoMeLLaloT B NAATUHOBbLIN TUreslb, BbICYLUVMBAIOT, OCTOPOXHO 030/1AI0T U NpoKasu-
BatoT npu 900 °C — 1000 °C B TeyeHne 30 MUH. OX/1@XAalT B IKCMKATOpPe W B3BelumBatoT. NMpokannsaHue
ocafika MOBTOPAIT A0 NOMyYEHMsI NOCTOAHHOM Macchl. Ocafok cMaumBaloT 3—5 Kannammu CepHON KUCNOoTbI
(1 :4). npunmeatoT 3—5 cM3 N1aBMKOBOW KACNOTbI U, HE flaBas pacTBOPY KUNEeTb, OCTOPOXHO BbiNaprBatoT CO-
Aepxumoe Turaa gocyxa, npokanueaioT g0 900 °C — 1000 °C B TeueHue 30 MUH. oxX/1axaalT B aKcmkaTope,
B3BeLLMBAIOT. Uepes BeCb X0 aHann3a NpoBOAAT KOHTPO/IbHbINA OMbIT.

OcTarok B TUrne AonnasnsT ¢ 1,5—2 r nMpocepHOKNCIOro kanns npu temneparype 800 °C — 900 °C
40 MnoslyyeHus npo3payvHoro nnaea. lMnae BbiwenaunsaoT B 60—80 cm3 ropsyeii Bogbl ¢ fob6aBneHnem
10— 12 cm3 CONsAHOI KNCNOTbl, HarpeBaloT [0 PacTBOPEHWA NfaBa, pacTBOp MPUCOEAUHAIOT K OCHOBHOMY
mnbTpaTty, KOTOPbIA UCMONL3YIOT AN1A ONpeAeneHns OKCUMAOB KasbLWA, MarHusa, antomuHnsa, docdopa. Oc-
HOBHOIi (hnbTpaT NePeBOAAT B MEPHYHO K06y BMeCTUMOCTbi0 250 cm3, ecnu B AasibHelleM NpUMEeHsoT
aTOMHO-abCOpPOLUUNOHHBIV METOA.

4.1.3 O6paboTka pe3ynbLTaTtoB

MaccoByto gonto guokcnga kpemHus X. %, BblYMCAAOT No hopmyne

X a[fo-mJ-K-mjjlOO
T

rae T, — macca TUIsi C 0CafkoM ANOKCMAA KPeMHus, T
T2 — mMacca TUrIs ¢ OCTaTKoM rnocsie 06paboTku NIaBUKOBOI KUCNOTOIA, T;
3 — macca TUIs ¢ 0cafkoM B KOHTPOJSIbHOM OMbITe, T;
TN — Macca TUIIs C 0OCTaTKoM nocsie 06paboTky NAaBUKOBOW KMCNOTOM B KOHTPOJIbHOM OMbITE, T;
T — Macca HaBecku amasu, T.
PacxoxaeHusi pesynbTaTtoB napasinesibHbiX onpefenerHunii He A0/MKHbI NPEBbIWATb 3HAYEHWi, yKasaH-
HbIX B Tabnuue 1.

4.2 TpaBUMeTpUYECKWi CONSATHOKUCNOTHBI MeToq

MeTof 0CHOBaH Ha BblA€NIEHUN KPEMHMA B BUAE NONVMEPU30BAHHOW KPEMHUEBON KNCNOTbI 13 COMIAHO-
KMCNOro pacteopa, ee gerngpataumn v B3BelLMBaHUN AMOKCuaa KpemHus. [inanasoH onpegensieMbiXx Macco-
BbIX foN1eli guokcmaa kpemHusa — 25 % — 65 %.

4.2.1 PeaKkTuBbl N pacTBOpbI

Kanuin-Hatpuin yrnekncnblini 6e3sogHbiii no MOCT 4332.

HaTpuii TeTpabopHokucnblii 10-BoaHbIl (6ypa) no FTOCT 4199.

Kucnota consiHas no FOCT 3118 u pa3baBneHHas 1 : 20.

Kucnota cepHas no NOCT 4204. pas6aBneHHasn 1:4.

Kucnota cptopucto-sogopogHas (nnasukosas) no FOCT 10484.

XenatuH no FOCT 11293. pacteop 10 r/gm3.

Bogopoga nepokcug (nepekuck) no FOCT 10929.

CmMecb ANns cnnasneHns: CMeLLnBaloT [IBe BECOBbIE YACTU YI/IEKUCIOTO KasIA-HaTPUsA U OAHY BECOBYHO
yacTb 6ypbl.

4.2.2 NMposefeHne aHanunsa

HaBecky 0.5 r amanu cnnaBnsloT B NIATUHOBOM TUIE C KPbIWKOW ¢ 3—4 r cMecn ANs cniasneHus
npu Temneparype 950 °C — 1000 °C B TeueHne 30—40 MuH. OxNaxAeHHbI NnaB BbilenayunBalT ropsyei
BOZOI c pobasneHnem 30 cM3 CONSAHOM KMCNOTLI B CTakaH BMecTuMocTbio 250—300 cm3. TwatesibHO OTMbI-
BalOT TUresib U KPbiLLKY. PacTBop B cTakaHe HarpesaloT 40 NOJIHOr0 pacTBOPEHWUs nnasa, 3aTeM BblinapuBatoT
pocyxa. Cyxoli ocTaToK CMayvBarOT HECKONIbKMMUN KanasMu COMSHOM KUCMOTbl M CHOBA BbiNapuealoT Aocyxa.
Onepaumio BbinapvBaHUs NOBTOPSOT TPETUI pas3. CyXoi OCTaTOK HarpeBatoT A0 NOSIHOTO OTCYTCTBMSA 3anaxa
X/I0pUCTOro BOAOPOAA.

K cyxomy octatky npuamBailoT 5 cm3 consHoli kucnoTbl. 15—20 cm3 ropsyeit BoAbl, HarpesatoT, npu-
NBatOT HECKO/IbKO Kanesib Mepeknucn BogopoAaa, nocne NosiHoro pactsopeHus conei gobasnswT 10 cm3 pac-
TBOpa XenatuHa, TuiaTeslbHO NepeMeLLnBaioT 1 ocTaBnsAlT Ha 10—15 MuH. PacTBop pa3taBnsioT ropsyeit
BOAOWN fo 50—60 cm3, npunuBaloT 5 cM3 CONSHOW KUCNOTbI, NepeMellrBalT U AalT oTcToAaTbeA. Ocafok
KPEMHWEBOI KMCNOTbl OT(OMILTPOBLIBAIOT Ha OUILTP CPeAHel NA0THOCTW, NpombiBaldT 3—5 pa3 consiHol
kmcnotoli (1 : 20) n 2—3 pasa ropsyeil BOAON. PUNLTP C OCALKOM COXPaHSIIOT.

6
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dunbTpaT BbINApUBAOT 40 BAXHbLIX COMEN, NpUANBaKT 5—7 cM3 CONSHOW KUCNOThI U BbinapvBatoT
focyxa. BbinapuaHue ¢ CONAHOW KMCNOTOM NOBTOPSAIOT ABaXAbl. JanbHelline onepaumn BblAeNeHNa Kpem-
HMEBOIi KNCNOTbI C XenaTuHoM, (hubTPOBaHWe 1 NPOMbIBaHNe 0cajka KPeMHVUEeBOW KMCMOTbl NPOBOAAT, Kak
onucaHo B 4.1.2.

MonyyeHHbI unbTpaT (OCHOBHO) COXPaHAT. PUMLTPbLI C OCHOBHBLIM W JOMOMHWUTE/BLHO BblAE/EHHBIM
ocafkamy NomeLLalT B N1aTUHOBBIV TUTeNb, BbICYLUMBAIOT K 0301a10T. OcafoK NpokannsaloT Npu Temnepary-
pe 900 °C — 1000 ®C B TeyeHune 30 MuH. OxnaxgaloT B 3KCUKATOpe ¥ B3BELUNBAIOT.

[anee aHann3 n o6paboTKy pe3y/ibTaToB NPOBOAAT, KakK ykasaHo B 4.1.2 1 4.1.3, HaunHas co cnoB «[1po-
KanmBaHue ocajka nosTopsloT». OAHOBPEMEHHO NMPOBOAAT KOHTPOJIbHBIV OMbIT.

PacxoxzeHuss pesynbtaTtoB napasnnesfbHbiX onpefeneHnii He AO/MKHbI MPeBbIllaTh 3HAYEHWIA, yKa3aH-
HbIX B Tabnuue 1.

4.3 [OundcepeHymanbHblii OTOMETPUYECKUA METOS

MeTof 0cHOBaH Ha peakuun o6pa3oBaHus XenToro KpeMHe MoNM64EeHOBOr0 KOMMIEKCA B CEPHOKMNC/IOM
pacTBOpe, BOCCTAHOB/IEHNN 3TOr0 COeAMHEHUs acKOPOWHOBOW KWCNOTOW A0 KPEMHEMONUOLEHOBON CUHU 1
N3MepeHnn ONTUYECKol NJI0THOCTM OKPaLlEHHOro pacTeopa. inana3oH onpefenseMbiXx MacCcoBbIX gonei au-
okcupa KpemHusa — 25 % — 65 %.

4.3.1 Annapatypa, peakTuBbl U pacTBOpbl

®OoTOKOTIOPMMETP UM cnekTpod)oToMETP.

Hatpwit yrnekucnbliii 6e3BogHbIN no FOCT 83.

HaTtpwuii TeTpabopuokucnblii 10-BoaHbIli (bypa) no FOCT 4199.

Kuncnota 6opHas no NOCT 9656.

MnaseHb: cmMeLlnBalOT [jBe BECOBbIE YACTU YI/IEKMCNOr0 HATPUA 1 OfHY BECOBYIO YacTb 6ypbl (Mn 60p-
HOIi KUCNOTBI).

Kucnota ykcycHasa no TOCT 61. pas6aBneHHas 1:1.

Kucnota cepHas no FOCT 4204. pasbasneHHas 1 :4. n pactsop 0.25 monb/gm3.

Kucnota consHas no FOCT 3118 1 pa3baBneHHas 1:3 n 1: 20.

Kucnota dptopucto-BogopogHas (nnasukosas) no FOCT 10484.

Kucnora ackop6uHosas.

Kucnota BuHHasa no FOCT 5817.

XXenatnH no FOCT 11293. pacteop 10 r/gm3.

AMMOHUMI Monn6aeHoBoKMCAbIN No TOCT 3765. pacteop 50 r/gm3: 50 1 MONMGAEHOBOKUC/IOTO aMMOHUS
pacteopstoT B 500—600 cm3 BOApl Npy HarpeBaHuu, He A0BOAA A0 KuneHus. PacTBop unbTpyoT uyepes
hUnbTP «CUHAA NeHTa», npunnatoT 100 cM3yKCYCHOI KMCMOTbl, pa3basnieHHoi 1 :1. v gonvsalT BoAoW A0
1 am3. Ecnv nocne fo6aBneHns yKCyCHOM KMCNOTbl PacTBOP CTAHOBWUTCS MYTHbIM, €ro elle pa3 (hubTPyHoT.
PacTBop XpaHAT B NnocyAe U3 TeMHOro cTekna He 6onee 6—7 gHell.

BoccTaHoBMTENbHAA cMeCb. 15 BUHHOW KMCOTbI U 1 T aCKOpOMHOBOW KMC/OTbl PacTBOPSIOT Ha Xonoae
B 100 cm3 BoAbl. PacTBop npuroAeH B TeueHne 4—5 gHel.

KpemHuii (1V) okcupg, (guokeng kpemuus) no FOCT 9428.

CTtaHfAapTHble pacTBOpPbl KpEMHUS.

Pacteop A: 0,2 r gMOKCMAA KPEMHUS, NPOKASIEHHOro A0 NOCTOSAHHOW Macckl npu 900 3 — 1000 °C,
noMeLlalT B NAATVHOBLIA TUreslb, HaKpPbIBAIOT KPbIWKOW 1 CNAABAAT C 2 T YI/1IeKUCI0r0 HaTpus npu Tem-
nepatype 900 °C — 1000 °C. Turenb oxnaxaarT, NOMeLLaloT B cTakaH BMecTUMoCTbio 250—300 cm3, npu-
nvsatT bu—=380 cm3 BOAbl U HarpesBaloT [0 MOJIHOrO PacTBOpPeHus nnasa. PacTBop PUNLTPYIOT B MEPHYIO
Konby BMecTuMocTblo 1 AM3, hunbTp NpombiBaloT 5—6 pas ropsueil Bogoi n otépackiBatoT. PacTBop B konbe
ox/laxJatoT, AOBOAAT A0 METKV BOLOW 1 nepemelunBatoT. MonyyeHHbl cTaHAapTHbIA pacTBOp A KpeMHEKUC-
J10r0 HaTpUsi C MaccoBOW KOHLeHTpauuel amokeuga kpemHus 0.0002 r/cM3xpaHaT B NOIMSTUNEHOBOI Nocye.

MaccoBylo KOHLeHTpaLuuio AUOKCHa KPEMHUA B pacTBope A ycTaHaB/IMBaKOT rPaBUMETPUYECKMM METO-
fom: 50 cm3pacTBopa A NoMeLLatoT B cTakaH BMecTuMocTbio 250—300 cm3, npunusatoT 30 cM3COMSHOM Knc-
NOTbI U BbINAPUBAIOT AOCYXA; CYX0i 0cTaToK cMaumBaroT 3—5 cM3COMAHOM KMCNOTbI 1 CHOBA BbiNapuBaroT A0-
cyxa. HarpesatoT B TeueHne 40—45 muH npu Temneparype 130 °C — 140 °C 40 nosiHOro OTCYTCTBUA 3anaxa
X/I0pUCTOro BoZopoaa, Ao6asnsAoT 10 cM3 CONSHON KUCNOThI, HarpeBalT 2—3 MUH. npuamsaloT 60—80 cm3
ropsiyeil BoAbl, HaKpbIBAIOT YACOBbLIM CTEK/IOM W HarpeBaloT A0 KUMeHns. BbigenvsLuyocs KpeMHUEBYIO KWUC-
NOTY OTWILTPOBLIBAKOT Ha (UNbTp «b6enas neHta» ¢ gobasBneHnem HebonbWOro konuyecTsa hunbTpooby-
MaxHoi Macchkl. Ocafok NpomMbiBatoT 3—5 pas ropsiveii consHoii kucnotoli 1:20 n2—3 pasa ropsiyeii Bogoii;
UALTP C OCafKOM COXPaHSIOT.
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dunbTpaT B CTakaHe, B KOTOPOM NPOBOAW/IN NEPBOE OCaXeHWe KPEMHUEBON KUCMOThbI, BbiNapusalT
focyxa. Cyxoit octaTok cMaunBatoT 3—5 cM3 COMAHON KUCNOTbI M CHOBA BbINapuBaloT AOCyXa, HarpesaloT
40—45 muH npu Temnepatype 130 4C — 140 °C 0 NoNHOro OTCYTCTBUSA 3anaxa Xx/10pucToro Bogopoaa, npu-
nusatT 10 cm3 consAHoi kmucnotbl. 40—50 cm3 ropsyeit BoAbl, NepeMeLLrBaloT, HarpeBarT A0 pacTBOPeHUs
conelii, no6asnsT 10 cm3 pacTBopa xenatuHa 1 eule 30 cm3 ropsaveid Bogbl. Mocne TwartensLHoro nepeme-
LUMBAHUA U BbICTanBaHusl B TeyeHne 10 MuH pacTBop unbTPyIoT Yepes hunbTp «b6enasn neHta». Ocafok Ha
mnbTpe NpomMbiBaloT 3—5 pas ropsayeli consiHoi kucnotoin 1: 20 n 2—3 pasa ropsivein Bogoii.

®UNbTPbI C OCHOBHBLIM U AOMNOSIHUTE/NbHO BblJENEHHbIM OCafkaMy MOMeLLaloT B NAATUHOBLIA TUrenb,
BbICYLLMBAOT U 0301510T. NpokanusatoT npu 900 °C — 1000 °C B TeyeHne 30 MUH, OXNaXXAaloT B IKCUkatope u
B3BeLUMBatOT. MNpokanmBaHue 1 B3BELLMBaHWE MOBTOPSAIOT 40 NOJYyYEHUss MOCTOAHHON Macchl ocagka. Ocafok
cMaunBalT 3—5 kannamu cepHoi kucnoTbl 1 : 4. npunuatoT 3—5 cM3 NNaBUKOBOI KACNOTLI U. He AaBast
pacTBoOpy KuneTb, OCTOPOXHO BbiNapusatoT cofepxumoe TUrIa gocyxa. OCTaTtok B TUr/ie NpokaavsatoT npu
Temnepatype 900 °C — 1000 5C B TeueHne 30 MUH. OX/1@XAAt0T B 9KCUKATOPE 1 B3BELLMBAIOT.

OpfHOBPEMEHHO NPOBOAAT KOHTPO/bHBIWA OMbIT.

MaccoBylo KOHLiEHTpaL Mo pacTsopa no Anokcuay KpemHus C. r/cM3, BbIYUCAAT Mo hopmye

calToTm Ty ©
50

roe T, — macca TUIsA ¢ ocafkom fUoKeuaa KpemHus, T,
T2 — mMacca TUrIs ¢ OCTaTKoM rnocsie 06paboTku NAaBUKOBOI KUCNOTOIA, T;
T 3— macca TUrs ¢ 0cafiKkomM B KOHTPOJIbHOM OnbITe, T;
T/ — Macca TUMA KOHTPOJIbHOTO OnbiTa nocsie 06paboTku NAaBUKOBOW KUCIOTON;
50 — 06beM cTaHAapTHOro pacTeopa A. B3SiTOro A4/15 aHanmnsa, cm3.

PacTtBop B (rotoBAT nepen ynotpebneHuem): otéupatoT 50 cm3 cTaHfapTHOrO pactsopa A B MepHYHo
konby BmecTumocTbio 200 cM3, 4OBOAAT A0 METKM BOAOW v nepemeluvBaloT. MaccoBas KOHUEeHTpauus gMOK-
cuaa kpemHus B pactsope b — 0.05 mr/cm3.

4.3.2 TlpoBegeHne aHanusa

Hasecky amanu 0.05 r cnnaensAoT € 2 1 CMeCcU A1 CriaBfeHns B MNIaTMHOBOM TUT/E MPU Temneparype
950 °C — 1000 4C B TeueHune 20 MUH. Turesib C N1aBOM MOMeELLAIOT B CTakaH BMeCTUMOCTbI0 200— 250 cm3,
npunusatoT 200 cM3 coNsHOM KUCIOTLI 1 : 3, HArpeToi 4,0 KuNeHus B konbe, 1 OCTaBASIOT B TEN/IOM MECTe Ha
30—40 MUH 415 NOJIHOrO BblllleslaunBaHuA naasa. PacTBop nepemelLnBaioT, OX1ax4atoT, NnepesoaT B Mep-
Hyt0 K0oN6y BMecTUMOoCTbio 500 cm3, 4OBOAAT A0 METKU BOLON M TLLaTeNbHO NepemMeLuvBatoT. Yepes Becb Xo4
aHanu3a NpoBOAAT KOHTPO/IbHbIA ONbIT.

MpumeuaHne — TIONyYeHHbI# pacTBOp Jasiee UCMONb3YKOT ANS ONpefesieHns MaccoBOW AonM Auokcuaa
KPEMHUS, AMOKCHAA TUTaHa, okcuaa docdopa (V) 1 oKeuaa antoMyHUS.

[lns onpepeneHnsa maccoBoW 40N AMOKCMAA KPEMHMA afIMKBOTHYHO YyacTb pacTBopa 10 cm3 nomelatoT
B K016y BMecTuMOoCTbio 100 cm3, npunusatoT 50 cM3 pacTBopa cepHoii kucnotsl 0.25 monb/cm3, 10 cM3 pac-
TBOpa MOJIMGAEHOBOKMNCIOrO aMMOHMWSA, nepemelunBatoT. PacTBop octasBnsaioT Ha 15—20 muH. MpunusatoT
5 cM3 BOCCTAHOBUTE/BbHOW cMecK, 0BOAAT BOAONM A0 100 cM3, TwaTtesibHO NepeMeLlLnBaloT U BblAepXmnBalT
B TeyeHne 30 MUH.

OnTnYeckylo NIOTHOCTb MOJTYYEHHOro pacTBoOpa KPeMHEMONNGAEHOBOIO KOMMeKca M3MepstoT B WH-
TepBasie AnvH BosH 600—700 HM B KHOBeTe TONLWMHOW nornouwatowero csiosa 10 cMm. B kavecTBe pactsBopa
CpaBHEHWS MCMOJb3YOT PacTBOp, MOMYYEHHbI U3 5—8 cm3 cTaHfapTHOro pacteopa b anokcnpa kpemHus
(B 3aBMCMMOCTU OT COfepXaHus KpeMHUs B aMasin). MaccoBylo AO/1I0 ANOKCUMAA KPEMHUSA OnpeaesiaiT no
rpagynpoBOYHOMY rpachuky.

4.3.3 MocTpoeHue rpafynpoBOYHOro rpaguka

B BoceMb MepHbIX k0N16 BMecTUMOCTbio 100 cm3 nomeltatoT no 10 cm3 pacTBopa KOHTPO/ILHOIO OnbiTa
nb5 6.7.8.9, 10, 11, 12 cm3 cTaHAapTHOro pacteopa b anokcnaa kpemHus, yto cooteetcTeyeT 0.25; 0.30;
0.35; 0.40; 0.45; 0,50: 0.55; 0.60 mr gnokcnaa KpemHus. B kaxayro us konb npuansaioT nocnefoBatesibHO No
50 cm3 pacTBopa cepHoli KUCoTbl KOHLeHTpauuu 0.25 monb/am3u no 10 cm3pacTBopa MoM64eHOBOKMCIOTO
amMMOHVSA, TLATeNIbHO NepemeLlrBas pacTBop B konbax nocne AobasneHns Kaxaoro 3 peaktmeos. PacTtsop
ocTaBnsAT Ha 15—20 MuH. Mocne 3Toro NpuaMBaloT No 5 cM3 BOCCTAHOBUTE/bHOW CMecH, JOBOAAT BOAOW A0
MEeTKM, nepemMeLunsaloT 1 yepes 30 MUH U3MEpPSOT ONTUYECKYIO NIIOTHOCTbL MOJTYYEHHbIX PACTBOPOB Ha (HOTO-
KONOPUMETPO. UCMOMb3YSA KpacHbl cBeTodunbTp (X = 600—700 HM) B KiOBETe TO/LLUMHON MOr/owatowero
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cnost 10 mM. B kauecTBe pacTBopa CpaBHEHUSI UCMO/b3YIOT PACcTBOP, NOSYYEHHbI U3 5—8 cM3 cTaHaapPTHOro
pactBopa b. B 3aBMCMMOCTM OT MacCcoBOW A0 ANOKCUAA KPEMHUS B UCTIbITyEMOl npobe amanu.

Mo HailgeHHbIM 3HAYEeHNAM ONTUYECKOl MIOTHOCTU M COOTBETCTBYHOLMM MM 3HAYEHUSIM MaCCOBbIX KOH-
LeHTpauuii AnoKcMaa KpeMHUSt CTPOAT rpafyMpoBOYHBINA rpacuk.

4.3.4 O6paboTka pe3ynbTaToB

MaccoByto fonto agnokcmaa kpemHus X. %. BbIMUCASAIOT no hopmyrie

miooV,
miv2

rae T — mMacca AMoKcuaa KpeMHUSA, HailleHHas no rpafyvpoBOYHOMY rpadiunky, T;
V, — obwuin 06bem pactesopa nNpobbl, CM3;
?, — macca HaBecku amanu, T;
\/2 — obbem anMKBOTHOI YacTu pacTBopa, B3ATOW ANs aHanunsa, cM3.
PacxoxaeHns pesynbTaTtoB napasnniesfibHbiX onpefesieHnii He JO/KHbI MPeBbIllaTh 3HAYEHWIA, yKa3aH-
HbIX B Tabnuue 1.

MpumeyaHne — OOTOMETPUYECKUI METOL NPUMEHSIIOT A5 YCKOPEHHOro aHanusa. Mpy Heo6xoaumocTy yBe-
NINYMBAIOT KOSIMHECTBO NapasinenibHbiX onpeaeneHuii.

5 MeToabl onpeaeneHnsa coaepXaHnsa okcuaa Kasbums

5.1 KomMnieKkcCoOHOMeTpUYeCKnin MmeTop,

MeToz 0CHOBaH Ha TUTpOBaHWM B LLeNoYHol cpeae (pH 12) NOHOB KanbUusi KOMMNIEKCOHOM Il B npucyT-
CTBUW MeTasI/IouHanKaTopa p/iyopekcoHa B pacTBope, Mosiy4eHHOM Mnocsfie OTAeNIeHNs AUOKCUaa KpeMHUA 1
OoCaXAeHns CyMMbl NOJTYTOPHbIX OKCMAO0B YPOTPONUHOM. [lnanasoH onpegensiemMbiX MacCcoBbIX A0Nei okenaa
Kanbumsa — 1% — 20 %.

5.1.1 PeaKTusbl 1 pacTteBopbl

Kucnota conanas no FOCT 3118 n pa3basneHHas 1:1.

AMMMak BogHbI no FOCT 3760.

YpoTponuH (rekcameTtuneHtetTpamuH) no MOCT 1381. pactsop 300 r/am3.

WNHaurokapMuH. nHamkatop, pactsop 2.5 r/am3 B 3TW10BOM cnupTe, pasbasnieHHom 1:1.

Kanusa rmgpookucb no FOCT 24363. pacteop 200 r/am3.

Kanwuit xnopucTbiii no TOCT 4234.

@ 1lyOPEKCOH.

MHavkaTopHas cMech: pactupatoT B cTynke 0.4 r donyopekcoHa. 0.33 r tumondtanenHa un 40 r xnopu-
CTOro Kanus.

TpuaTaHonamuH, pactsop 1:2.

>Keneso kapboHunbHoe [2]. pacTtBop 10r/am3: HaBecky 10 r nomellatoT B CTakaH BMECTUMOCTbI0 400 cM3,
pacTBopAT Npu HarpeBaHuy B 100 cm3 consHoli kucnotel (1 @ 1). 3aTeM No Kanasm npubasnsioT asoTHYIO
kucnoty (~5 cm3), ynapmBatoT 40 BNaxXHbIX conein, npunusakT 50 cM3 consHoi knucnotel (1 : 1). Cogepxu-
MOe cTakaHa pacTBOPSIOT NPU HarpeBaHun, PacTBop OX1aXAAT, NePEHOCAT B MEPHYIO KO/16Y BMECTUMOCTbLHO
1 am3, fonuBatoT 4O METKM BOAON, NepemeLlvBatoT.

Conb gunHaTpuesas atunengvamuH-N. N. N', N'-TeTpaykcycHol kucnotel 2-BogHas (TpuaoH B) no
FOCT 10652, pactBop 0,025 monb/am3: 9.3 r TpusioHa b pactBopstoT npu HarpeBaHun B 100—150 cm3 BoAbI.
PacTtBop mnbTPyIOT, NepeHocAT B kON16Y BMECTUMOCTbIO 1 AM3, ONMBAIOT O METKW BOAOW, NepeMeLlmBatoT.

Kanbuuin yrnekucnolii no FOCT 4530. CtaHAapTHbIA pactBop: 1,7857 r yrnekucnoro kanbuns (npegsa-
pUTENbLHO BbICYLEHHOro npu Temnepartype 105 5C — 110 °C) nomeLlyaloT B CTakaH BMECTMMOCTbIO 250 cm3,
npunmeatoT 10 cm3 consHoli kucnothbl (1 : 1) u HarpesaloT A0 NOHOTO pacTBOpeHus Haseckn. Cogepxmmoe
cTakaHa NepeHOCAT B MepPHY kofiby BMECTUMOCTb0 1 AM3, fonmBaloT BOAOK A0 METKA UM NepeMeLumBaioT.
MaccoBas KoHLUeHTpauus (B pacyeTe Ha okcup kanbums) — 0,001 r/cm3.

[ns onpefeneHnsa MaccoBoli KOHLLEHTpaumn pactsopa TpunoHa b no okcugy kanbumsa 10—20 cm3cTan-
[apTHOro pacTBopa Kasibuus NomeLLatoT B K016y BMeCTUMOCTbI0 250 cM3, pa3basnstoT Bogoi go 75—80 cm3.
[o6asnsaT 3—5 kanenb nHAMKaTopa MHAUrOKapMUHa 1 pacteopa rMapokcuaa Kkaimsa cHavana fo nepexoga
OKpacku pacTteBopa 13 ronyboii B IMMOHHY0, @ 3aTtem ewle 10 cM3 B M36bITOK, 4TO cooTBeTcTBYeT pH 12. [lo-
6aBnatoT 0.1 r UHANKATOPHOM CMEecu 1 TUTPYIOT pacTBOPOM Tpu/oHa b A0 nepexofga TEMHO-3e/1eHO OKpacku
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B (hmoneToByo. O4HOBPEMEHHO MPOBOAST KOHTPOJIbHbIN OMbIT. MacCcoBYH KOHLEHTpaLWI0 pacTBopa Tpuo-
Ha B no okcugy kanbums C, r/cm3, BbIYMCASAOT No hopmyne

rae T — macca okcuga Kanbums, cootBeTcTsyowas 10 cm3 cTaHAapTHOro pacTeopa Kaibuus, T;
V — o6beM pacTBopa TpuioHa b. nspacxofoBaHHbI Ha TUTPOBaHUE a/IMKBOTHOM YacTW CTaHAAPTHOMO
pacTsopa kanbLms, cm3;
V, — 06bem pacteopa TpuioHa b. nspacxofoBaHHbIl Ha TUTPOBAHWE KOHTPOJ/IbHOTO OMbITa, CM3.

5.1.2 lNpoBeaeHne aHanmsa

O6beaMHEHHbI UIbTPAT, NOYYEHHbIV Noc/e BblAeNeHus amokcmaa kpemuus (4.1.2 nam 4.2.2). unm
ero a/IMKBOTHYIO0 YacTb 200 cM3, ecnin B flanbHelileM UCNo/b3yeTCs MeTog aTOMHON abcopbuum, ynapvsatot
[o obbema 120—150 cm3, npubasnstoT 2 cMm3 pacteopa xenesa (10 r/gm3). PacTBop HeliTpannsyoT aMmMuma-
KOM A0 nosiBneHns ocagka ruapokcuaa xenesa (I11), npné6asnaoT 20 cm3 pacTBopa ypoTponuHa, HarpesatoT
[0 70 "C — 80 °C. BbinaBlumii 0cafoK rMapoKCUAOB BblAEPXMBAOT B TEN/IoOM MecTe B TeyeHne 10—15 muH
[0 Koarynauuu ocagka. PacTBop ¢ ocafikoM nocsie oxnaxgeHns nepeHocAaT B MEPHYIO KOOy BMECTUMOCTbIO
250 cm3, 4OBOAAT [0 METKM BOAON, NepemMelLmnBatoT 1 hunbTPYHOT Yepes Cyxoi (ounbTp cpegHein NaoTHOCTH.
MepByto nopuuio nnbTpaTa 0TOPachHIBAIOT.

OT6uMpaloT B KON6Y ANA TUTPOBaHWUS a/IMKBOTHYIO YacTb 25— 100 cM3 (B 3aBMCMMOCTU OT COAEepPXaHus
okcupaa kanbuusa). Ecnu B npobe npucyTcTBYyeT mMapraHel, TO ANS YCTPAHEHUS ero BAWAHUS K a/IMKBOTHOM
yactn gob6asnsawT 5 cm3 pacTBopa TpuataHonamuka. MpuaveaoT 3—5 kanenb MHAMKaTOpa MHAWrOKapMuHa
1 pacTBopa rmapokcuaa kanus A0 nepexofa OKpacku pacTBopa B /IMMOHHbIV LBET, 3aTeM elle 10 cM3 B U3-
6bITOK. NpubasnAT 0.1 I NHAUKATOPHOW CMECV W NPU SHEPTVYHOM MepeMeLlViBaHuM TUTPYIOT pacTBOPOM
TpunoHa b go nepexoga okpacku pactesopa B p1MoeToBYIO.

OpfHOBPEMEHHO NPOBOAAT KOHTPObHbIWA OMbIT.

5.1.3 ObpaboTka pe3y/bTaToB

Maccosyto fonto okcrga kanbumusa X. %, BbIYMCNSAIOT No hopmyse

(V.-V, CV, 100
X =-J— \V/{a—n p 8)

roe L, — ob6bem pacTtBopa TpunoHa b. n3pacxofoBaHHbIli HA TUTPOBAHUE KaslbLMs B a/IMKBOTHOW YacTu npo-
6bl. CM3;
V2 — o6bem pactBopa TpuioHa b. u3pacxofoBaHHbI HA TUTPOBaHWE KOHTPOJILHOTO OnbITa, CM3;
C — MaccoBas KOHLEeHTpauus pacTsopa TpunoHa b no okcugy kanbuus, ricm3;
— 06wWmit 06beM pacTBopa Npobbl, CM3;
— 06bEeM afIMKBOTHOW YacTu pacTeBopa npobbl, CM3;
T — Macca HaBeCKu amanu, T.
PacxoxaeHns pesynbTaToB napasiefibHbiX OnpefenieHnin He JO/MKHbI MpeBbilaTh 3HAYEHWN, yKasaH-
HbIX B Tabnuue 1.

5.2 NepmMaHraHaToMOTpUYECKUi MeToq,

MeTog, OoCHOBaH Ha OCaX[eHWu KaslbLma OKCasiaTOM aMMOHWA B BUAE KPUCTasIIMYECKOTO ocajka OK-
canarta Kanblus, pacTBOPEHWU €ro B CEPHOI KUCNOTe M TUTPOBAHUU BblAE/NMBLUEACS NpU 3TOM LiaBeneBoi
KUCNOTbI NepMaHraHaToM Kanus.

[nana3oH onpegensiemMblix MacCoBbIX fosel okemaa kanbuus — 1 % — 20 %.

5.2.1 PeaKTuBbl 1 pacTBopbl

AmMMuak BogHblii no FTOCT 3760.

AMMOHWIA Wwasenesokncnbli no FOCT 5712, pacTteop 60 r/cm3.

HaTpwuii wasenesokucnsiii no FOCT 5839.

Kucnota consHas no FOCT 3118 n pasbaBneHHas 1:1.

Kucnota cepHas no FOCT 4204. pas6aBneHHasn 1:4.

YpoTponuH, pactsop 30 r/gm3.

Kanwuii mapraHyoBokucabiii no FOCT 20490. pacTtBop: 3,16 1 conm pacTBopsioT B 1 M3 BOAbI, Twatesib-
HO nepeMeLIMBatoT, UNLTPYIOT Yepe3 BOJIOKHUCTLIA acb6ecT Wan CTEKNSIHHYK BaTy B CK/SIHKY U3 TEMHOrO
CTekna v BblgepxusatoT 6—8 cyT. [ocne 3Toro pacTsop AeKaHTUPYIOT U XPaHAT B CK/STHKE 13 TEMHOrOo CTekna.
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[na onpeaeneHns MaccoBOW KOHLEHTpaLMW pacTBOpa MapraHL,0BOKUCIOTO Kanus HaBecky 0.2 T LiaBe-
NeBOKUC/IOrO HaTpus, BbICyLLEHHOro npu Temnepartype 105 BC — 110 °C. nomeLaloT B K0/16y BMECTUMOCTbLIO
250 cm3. MpunusatoT 100— 150 cm3 ropsaueii Boapl. 40 cm3 cepHoii kucnoThl (1 : 4). HarpeBatoT fo 80 °C; no-
c/le MOMHOr0 PacTBOPEHUS HABECKN BbICTPO TUTPYIOT PacTBOPOM MapraHL0BOKMCOrO Kainsa 40 NOSBAEHUA
6/1ejHO-PO30BOI OKpacku, He ucyesawllei B TeyeHne 1 MuH.

MaccoByto koHUeHTpaunio C pacTBopa MapraHLoBOKUCIOrO Kainmsa No OKCuAay kanbuus, r/cm3, Bblumnc-
NS0T No gpopmyne

T 0.4179

rae T — macca LaBesieBOKUC/Ioro HaTpus, T,
0.4179 — ko3hhULUMEHT NepecyeTa LaBeIeBOKMCION0 HATPUS Ha OKCUA, KaslbUns:

V — 06bem pacTtBopa MapraHLO0BOKNC/IONO Kans, M3pacxofoBaHHbI Ha TUTPOBaHWe, cM3.

5.2.2 NpoBeaeHne aHanmsa

OTaeneHre NoNyToOpHbIX OKCUA0B NpoBoAAT no 5.1.2 Ao cnoB «OT6MpaoT B KONGY ANA TUTPOBAHUS».

K anvksoTHoli YacTu pacTeopa (B 3aBUCUMOCTY OT COAEPXaHUs oKcuaa Kanbums) npuamsatoT 30 cm3pac-
TBOpA LW,AaBENEBOKMC/IONO0 aMMOHUSI MacCoBOl KOHLeHTpaummn 60 r/gm3, cMecb HarpeBatoT o 70 eC — 80 'C
1N MefA/IeHHO, MO Kannam, NpubasnatoT pasbasneHHblli (1:1) pacTBop ammuaka (Mpy CMIbHOM nepemeLuu-
BaHWM) A0 MNOsB/IEHNA 3anaxa ammuaka. PacTBop ¢ 0CafKoM LaBesieBOKUCIONO KanbLus BblLEepXUBatloT B
Tennom mecte 30 MuMH. OcafoK OT(OUILTPOBLIBAKOT Yepes NAOTHbIA YUALTP U NPOMbIBAOT HEGO/LLIMM KOJU-
4eCTBOM XONOLHOW AUCTWA/IMPOBAHHON BOAbl ANA yAANEHUS X/10PUA-MOHOB U M36bITka OKcanata aMmMOoHUS.
MpoMbITbIf 0OCAA0K CMbIBAOT ropsiueli BOAON B KOOy, B KOTOPOI BENOCh ocaxaeHne, npununsatoT 20 cm3 cep-
HOli KMCNOTbI, pasdbaBneHHol 1:4, npoMbiBalOT YUIbLTP pasbaBieHHOW cepHoii kucnoTol (1:10). HarpeBatoT
[0 80 °C 1 TUTPYIOT pacTBOPOM MapraHL0BOKMCIOrO Kanua Ao nosiBneHns 61efH0-po30BOV OKpacku, yCTol-
4YnMBON B TeyeHne 1 MuH. MapannienbHO NPOBOAAT KOHTPOJIbHBbINA OMbIT.

5.2.3 O6bpaboTka pe3ynbTaToB

Maccosyto fono okeuga kanbumsa X. %, BbIYMCNAOT No hopmyne

X = {y,-y2)ynC100

0]

V2m (to)

roe Y, — obbem pacTtBopa MapraHLUOBOKUC/IONO Kanusl, U3pacxofoBaHHbIi HA TUTPOBaHWE ero asIMKBOTHOM
yactu, cm3;

V2 — 06beM pacTBOpa MapraHLOBOKMC/IOTO Kanusl, U3pacxof0BaHHbIA Ha TUTPOBaHWE KOHTPO/IbHOrO
onbiTa, CM3;

V4 — obwunii 06beM pacTBopa npobbl, cM3;
C — maccoBas KOHUeHTpauusa pacTBopa MapraHLuo0BOKMCOIO Kaans no oKeugy kanbums, r/cm3;
— 06beM asIMKBOTHOW 4acTu pacTtBopa npobbl, B3ATbIA ANS onpefeneHvws MaccoBOW A0NU okcuaa
Kanbumsa, cM3;
T — macca HaBecku amanu, I.
PacxoxgeHns pesynbTatoB napasnnefibHbiX onpefeneHnii He [0/MKHbI NpeBbllaTb 3Ha4YeHui, ykasaH-
HbIX B Tabnumue 1.

6 KoMnieKcCoOHOMEeTPUYECKN METOZ ONpeaeneHnss coaepXaHus okcuaa MarHus

MeTop, ocHOBaH Ha CnOCOBHOCTU MOHOB KasibLMa U Mardus B pactsope npu pH 9 o6pa3oBbiBaTh KOM-
NJEeKCHOE COoefMHEHVE C MeTa/IIMHANKATOPOM XpPOMOreHoOM YepHbiM ET-00. okpalleHHOe B CUpPEHEBbIi LIBET.
Mpu TUTpoBaHMM pacTBOpPOM TpuioHa B komnnekc paspylaeTcs U pacTBop npuobpeTaeT okpacky cBoboj-
Horo nHaukatopa. CofepxaHue okcumaa mMarHvus onpefenstoT ¢ yYeToM paHee onpefesieHHOro cogepxXaHus
okcuaa kanbums. inanasoH onpegensemMblx MaccoBbIX Aonel okeuga mariusg — 1 % — 4 %.

6.1 PeakTuBbl 1 pacTBOpPbI

Kucnota consHas no NOCT 3118. pa36asieHHasa 1:1.
AmMMnak BogHblii no FTOCT 3760.

Kanwuit xnopug no rOCT 4234.

AmMMoHUIA xnopug no FOCT 3773.
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AMMOHWIIHaA 6ydepHas cmeck: 20 T xjopuja amMoHus pacTBopstoT B 500 cm3 BoAbl, fo6aBnsoT
100 cm3 pacTBopa amMmMuaka, pasdasnsoT BoAON A0 14M3, nepuMnLLIMBaIOT.

XpomoreH uepHbliii ET-00. nHgukatop: TliaTenbHO pacTupaloT B aratoBoli ctynke 0.1 r uHgukatopa ¢
10 r xnopuga Kanus.

MarHuin meTannnyeckuii.

MarHusa okeng no FOCT 4526.

CraHaapTHbI pacTBOp MarHusi MacCoBOI KOHLeHTpaumu no okeugy mardus 1 r/am3: HaBecky 0.6031 r
MeTanImyeckoro marHua unm 1.0000 r okcuga marHus, npejsaputesibHO NMPOKasieHHoro npu teMmnepatype
700 °C — 800 °C g0 nocTosiHHOW Macchl, pacTBopstoT B 40 cm3 pa3baBneHHoli (1 :1) consHoli KMcnoTbl Npu
HarpesaHuun. PacTBop oxnaxAaloT, NepeBosT B MEPHYIO KOGy BMECTUMOCTbIO 1 AM3, 4ONMBAIOT A0 METKM
BOJOI U NepemeLLnBaloT.

Conb guHatpueBas atuneHgnamuH -N. N. N, N'-TeTpaykcycHo# kucnoTbl 2-BofHas (TpunoH B) no
FOCT 10652, pactsop no 5.1.1.

[ina onpepeneHns MaccoBOil KOHLEHTpauun pacteopa TpuaoHa b no okcuay marHus B konby ans tu-
TpoBaHusa oT6mpatoT 10—20 cM3 cTaHAapTHOrO pacTBopa MarHus, pasbasnsiot o 100 cm3 Bogoid, fob6aBns-
0T 20 cm3amMmoHuiiHol 6ydepHoli cmecu. 0.1 r nHAMKaTopa XxpoMoreHa YepHoro ET-00 1 TUTPYOT pacTBOpPOM
TpunoHa b [0 nepexoga okpacku pacTBopa U3 CUpPEHEBOI B ronyoyio.

Maccy okcuga marius, B3avmogencTeylowyto ¢ 1 cm3 pacteopa TpuaoHa bB. r/cm3, BbIUMCAAIT NO
dopmyne

C:-!V?7 (11)

roe V, — 06bem CTaH4apTHOro pacTBopa MarHusi, B3siTblil A1 TUTPOBAHMUS, CM3;
C, — MaccoBas KOHLEHTpauus Mariusi B CTaHAapTHOM pacTBOpe B nMepecyeTe Ha OKCUA MarHusi, r/cM3;
V2 — 06beM pacTBopa TpusioHa b. n3pacxofoBaHHbIii HA TUTpOBaHUe, cM3.

6.2 lposefeHue aHanusa

ANMKBOTHYIO YacTb (hubTpaTa, NoyYEHHOro Noc/ie 0CaKAEHUSA CYMMbl OKCMAO0B ypoTponmHom (5.1.2),
nomMeLlatoT B konby BMecTMMocTbio 250 cm3, pa3basnisoT Bogon Ao 100 cm3, npunusatoT 20 cM3 aMMOHUWIHO
6ydhepHoli cmecu, go6asnnoT 0.1 r MHAMKaTOpa U TUTPYIOT CYMMY OKCUAOB KanbUWS U MarHus pactBopoMm
TpunoHa b fo nepexoga okpacku pacTBopa n3 cupeHeBoll B ronybyto. OAHOBPEMEHHO NPOBOAAT KOHTPO/Ib-
HbIVi OMbIT.

6.3 O6paboTka pe3ynbLTaToB

MaccoByio 10110 okcuaa Marius X. %. paccuuTbiBaloT Mo hopmye

c(v;-v2)v,100
(12

roe C — maccoBasi KOHLeHTpaumsa pacTBopa TpunoHa b no okcugy marHus, r/icm3;
V, — o06bem pacTBopa TpuioHa b. n3pacxofoBaHHbI Ha TUTPOBaHWE CYMMbl OKCUA0B MarHus v kaibLms
B a/IMKBOTHOI YacTu, cm3;
V7 — 06bem pacTBopa TpuioHa b. n3pacxofoBaHHbIli Ha TUTPOBaHME OKCUAA KasibLMsA B PaBHOW a/iMKBOT-
HOW yactu, cm3;
V4 — o6wmnin 06bEM aHaIM3NPYyEMOro pacTeopa, cM3;
— 06bem afIMKBOTHOI YacTu pactsopa npobbl, cm3;
LI — macca HaBeCku amasnu, B3SITOl AN5 aHanusa, r.
M3 pesynbTaTa aHanusa X/ BblUNTAOT pe3ybTar KOHTPOSIbHOro OnbiTa X, paccyuTaHHbIA NO Takol xe
hopwmyne.
OKOHuaTesnbHbIN pesynbTar aHanunsa X. %,

X-X.,-XO0. (13)

PacxoxaeHus pesynbTaTtoB napasnefibHbiX onpefeneHunii He JO/DKHbI NPEBbIAaTh 3HAYEHWN, yKasaH-
HbIX B Tabnuue 1

12
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7 MeToabl onpefeneHna cogepXxaHnga okcuaa ailtoMnUHUA
7.1 Komn/seKCOHOMEeTPUUYECKUl MeTog,

MeTop ocHoBaH Ha o6pasoBaHuu npu pH 5.5—5.8 6ecLBeTHOr0 BHYTPUKOMMIEKCHOTO COeAVHEHWSA
antoMUHMA C TPUNOHOM B. B35iTbIM B M30bITKE, KOTOPbIA 3aTeM OTTUTPOBbLIBAKOT CTaHAAPTHbIM PacTBOPOM
YKCYCHOKUC/IOTO LUMHKA C UHAMKATOPOM KCWIEHOMOBBLIM OpaHXeBbiM. [lnanasoH onpefensiembiX MacCoBbIX
nonein okcuga antoMmHusa — 1% — 12 %.

7.1.1 PeakTuBbl 1 pacTBOpPbI

Kucnota cepHas no FOCT 4204, pa3basneHHas 1 :4.

Kucnota consiHas no FOCT 3118 n pa3baBneHHas 1:1.

Kucnota asotHas no FOCT 4461.

Kucnota dpropucto-sogopogHas no FOCT 10484.

Kucnota ykcycHas no NOCT 61.

M'mapokecung Hatpus no FOCT 4328. 30%-HblIi pacTBop.

Hatpwit xnopucTblii no FTOCT 4233.

deHondtanenH (MHamkatop) (3). 0.1%-HbIli CNIMPTOBOI pacTBop.

HaTtpuii ykcycHokucnblii 3-BogHblin no TOCT 199.

BydepHsbili pactBop (pH 5.7—5.8): 300 r yKCyCHOKMCNOro Hatpus pactesopstoT B 300—400 cm3 BoAp!,
npunmealroT 6 cM3 YKCYCHOW KMCNOTbI, AonunBatoT A0 1 M3 BOAOW, NepemeLuvBatoT.

LInHK ykcycHokucnbllii 2-BogHbii no FTOCT 5823. pactBOp MOMSPHOW KoHueHTpauuu 0.025 monb/gm3:
5.5 I YKCYCHOKUCNOTO LUnHKa pacteopsitoT B 200—300 cm3 BoAbl, NpuansatT 5 cM3 yKCyCHOW KUCNOTbI, A0U-
BaloT 40 1 4M3 BOAOA 1 NepemMeLInBatoT.

ANOMUHUIA meTannmyecknii. CTaHAapTHbIA pacTBOP MaccoBoi koHUueHTpauumn 1 r/gm3: 1.0000 r meTas-
NINYecKoro asIloMMHNA NOMELLAIT B cTakaH BMeCcTUMOCTbo 500 cM3 1 OCTOPOXHO pacTeopsatoT B 50 cm3cons-
Ho kncnoTbl 1:1, NnpnbaBnsatoT HECKO/IbKO Kanesib a30THOW KMCNOTbI A0 NpekpalleHns BCNeHnBaHus pacTeopa
N KUNATAT A0 YAaeHUs oKCnaoB a3oTa. Oxnax4eHHbI pacTBOp NEPeHOCAT B MEPHY0 KONby BMECTUMOCTbIO
1am3, gonuBaloT BoAol A0 MeTku, nepemewunsatoT; 1 cm3 cogepxut 0.00189 r okcmaa antoMUHKS.

KBacubl )xenesoaMMoHUiiHbIe [4], pacTBOP C MaccoBOl KoHUeHTpauueli xenesa 0.01 r/cm3: 86.4 r kBac-
LLOB pacTBOPSIOT B ropsiuein Boge, npuamearoT 25 cM3 CONSHON KMCAOTbI. [ocnie oxnaxaeHus NonyYeHHbIn
pacTBOp B MepHOi konb6e BMecTUMOoCTbio 1 M3 f0NMnBatoT BOAOW [0 METKM, NepemMeLlLnBaoT, hubTPyHoT.

XKeneso kapb6oHuneHoe (2]. pacTtBop MaccoBoi koHueHTpauuu 0,01 r/cm3: 10 r kap6OHUNBLHOTO Xenesa
nomeLLatT B CTakaH BMecTuMocTbto 400 cm3, pacTBOpSAOT Npy HarpeBaHny B 100 cM3 COMSIHOM KNCAOTbI, pas-
6aBneHHoI 1:1, 3aTem No Kanasam NpM6aBAsioT a30THYH0 KUCMOTY 4719 OKUC/NEHWUS [BYXBa/EHTHOIO Xenesa
[0 TpexBasIeHTHOro, ynapmsaloT [0 BaXHbIX conei, npuamearoT 50 cM3 CONSHON KMCNOTbI, pa3baBneHHo
1:1. cHoBa ynapvBatT A0 BNaXHbIX cone, npunnsatoT 50 cM3 consHOM KncnoTel, pasbasneHHo 1:1. Co-
[epXnMmoe cTakaHa 0CTOPOXHO HarpeBatoT 4,0 NOSIHOTO PACTBOPEHNS COMell, pacTBOP OXN1aXAAK0T, MEPEHOCHAT
B MepHY0 Konby BMeCTMOCTbio 1 M3, AO/IMBAIOT [0 METKM BOAON 1 NEpeMeLLnBatoT.

AmMMMak BogHblin no MOCT 3760.

YpoTponuH (rekcameTuneHTeTpaMmH), PacTBOP MaccoBoii koHUeHTpauuu 300 r/gm3.

Kanwuit nnpocepHokucnbliii no NOCT 7172.

Conb gunHaTpuesas atunengvamuH-N. N. N\ N'-TeTpaykCycHOin kucnoTbl 2-BogHas (TpwioH B) no
FOCT 10652. pacTBOp MOIAPHOW koHUeHTpauun 0.025 mons/gm3: 9.3 1 TpuioHa b nomewyaroT B cTakaH Bme-
cTumocTbio 300 cM3 1 pacTBOPAIOT Npu HarpeBaHun B 100— 150 cm3 BoAbl. PacTBop hnnbTpyoT Yepes nibTp
cpefHeli NNOTHOCT B MEPHYIO KO/I6Y BMECTMMOCTbIO 1 AM3, 4ONNBAIOT 40 METKN BOAONM M NepeMeLLnBatoT.

[na onpeneneHns MaccoBOl KOHLEHTpauuyu pacteopa TpunoHa b no okcuay antomuumsa 2.5: 5.0 unan
10,0; 15,0; 20 cm3 cTaHZapTHOTO pacTBopa alloMUHKUA MoMellalT B Konbbl BMecTuMocTbio 250 cm3, kyaa
npegsaputenbHo BHeceHo 30—50 cm3 pacTBopa TpuaoHa B 1 Heckosbko kanenb geHondTanemHa. 3arem
[06aBNA0OT MO KanasM pacTBOP rMApPOKCUAa HaTpUs 40 NOSIB/IEHUS Ma/IMHOBOW OKpacku, KoTopas ucyesaeT
0T nNpubaBneHns 0fHON Kanau ConsiHol KncnoTbl. Mocne atoro npunueatoT 20 cm3 6ydepHoro pacTeopa, Ha-
rpeBatoT 40 KANEHUS N KUNATAT B TedeHne 1—2 mMuH. Pacteop oxnaxgatoT, npnbasnstoT 0.1 r ungmkaTopa Keu-
NIeHON0BOr0 OPaHXeBOro, NepemMeLlnBatoT U TUTPYIOT PACTBOPOM YKCYCHOKMC/IOTO LIMHKA 0 Nepexosa XenToin
OKpacku pacTtsopa B MaJIMHOBYIO.

MaccoByto KOHLeHTpauuio pactsopa TpuioHa b no okengy antomvnuns C. r/cM3, BbIUMCAAOT Mo chopmyne

V0.00189

€ Iv,~ V2K’

(14)

13
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roe V— ob6bem CTaHapTHOrO pacTBopa a/loMVHWA, B3ATbIA AN OnpefenieHns MacCOoBOW KOHLEHTpa-
ummn. cm3;
0,00189 — maccoBasi KOHLeHTpauus CTaH4apTHOrO pacTBopa asltoMUHUS MO OKCUAY antoMuHmus, r/cm3;
V, — 06beM pacTBopa TpuioHa b. B3ATbIl AN18 TUTPOBAHUS C U3OLITKOM, CM3;
Vg — 06beM pacTBopa YKCYCHOKWC/IONO LMHKA, M3pacXxofoBaHHbI Ha TUTpOBaHWe M3bbiTka Tpuio-
Ha b. cm3;
K — cooTHoweHne mexay TpuioHoMm b 1 pacTBOpOM YKCYCHOKMUCIOTO LHKA.
[na yctaHoBNeHUss cooTHoweHusa K B Konby BmecTumocTbio 250 cm3 BBOAAT onpefesnieHHoe Kosnye-
CTBO pacTBopa TpuaoHa b. npunusatT 20 cm3 6ydiepHoro pactesopa, pas6asnsioT Bogoi go 75— 100 cm3.
[o6asnsaioT 0.1 r uHAMKaTopa KCUIEHOI0BOIO OPaHXEBOro Y TUTPYIOT PacTBOPOM YKCYCHOKUCOTO LUHKa [0
nepexofa OKpaoku MHAMKaTopa B Ma/IMHOBYHO.
CooTHoweHue K paccunTbiBatoT no hopmyne

V.
(15)
V&

roe V3 — o6bem pactsopa TpuaoHa b. B3aTbIVi N5 TUTpoOBaHUS, cM3;
VA— 06beMm pacTBopa YKCYCHOKMCOTO LMHKa, U3pacxof0BaHHbI Ha TUTpoBaHue TpunoHa b. cm3.

KcuneHonoBblli opaHxXeBblil, nHAMKaTop; pacTupatoT B ctynke 0,1 r uHavkatopa c¢ 10 r x10pucToro
HaTpus.

7.1.2 TlpoBefeHue aHanunsa

7.1.2.1 OcafoK rMapoKCMa0B Ha hunbTpe, NonyveHHsbli no 5.1.2. pacteopsoT B 2[J—25 cm3ropsiyeii co-
NAHON KMCNoThbl, pa3basneHHoi 1:1. cobupas pacTBoOp B Ty Xe eMKOCTb, B KOTOPOI NPOBOAW/IN OCaXAEHME.
®unbTp NpombiBalOT 6—6 pas TensbiM PacTBOPOM COJISAHONM KMCNOThl, pasbasneHHoi 1 ; 100. 3aTem xonoa-
Holl Booil 2—3 pasa. PacTBop ynapusalT A0 o6bema 20—25 cM3 1 TOHKOI CTpyeil OCTOPOXHO BMBAKT B
MepHYylo konby BMecTuMocTblo 250 cm3, B KOTOpyto npeaBaputesnbHo Hanuto 40 cm3 30%-Horo pacTeBopa ru-
Apokcmga Hatpus. Konby aHepruyHo BCTPSAXMBAKT B TeYeHne 1—2 MUH. 3aTeM OX/1axAaloT, f0/IMBaoT BOAON
[0 MeTku, nepemelumBatoT. Ocafky AalT OTCTOATLCS M QUNLTPYIOT PacTBOP Yepes Cyxoi unbTp cpegHei
NIOTHOCTKM B CYXyto Konby, oTépacbiBas nepsyto nopuuio hunbtparta.

ANNKBOTHYIO YacTb unbTpara 100 cM3 npu cogepkaHum okcmga antoMmuHma meHee 3 %. 50 cm3 npu
cofepxaHuun okcuga antoMuHusa 6onee 3 % 1 25 cM3 npu cogepxaHun okcnga antoMmuHns 6onee 10 % nome-
LLal0T B KOHMYECKYH0 K0Nby BMeCcTUMOCTbIo 250 cM3, pa3baBnsioT, ecnv HyxHOo, o 100 cm3Bogoii. K pacTBopy
NpuANBaKOT U3 GIOPETKM TOYHO OTMEPEHHOE KO/MYecTBO TpuaoHa b {20—25 cm3), HeTpasiM3yoT CONSHON
KMCNOTOl B NpUCyTCTBUM heHonTanenHa, [06asnssa ee no kannam Ao obecuseunBaHns pactsopa, Npuan-
BatoT 20 cm3 6ydhepHoro pacteopa, HarpeBatT COLepPXMMoe KONObl A0 KUNEHNA W KANATAT 1—2 MUH.

Ecnn TpunoHa b B3TO HeAOCTaTOYHO, pacTBOpP MpWU HarpeBaHun MyTHeeT. B aTom cnyuvae B Konby
NpUAMBAOT COMSAHYIO KMCNOTY [0 NPOCBET/NIEHNSA pacTBopa, BBOAAT A0MNO/HMTENbHO 20 cm3 TpunoHa b. no
Kanasm u3 6lopeTkn NpuAnBaloT pacTBOp MMAPOKCHMAA HATPUs A0 NOSBIEHWA MaJIMHOBOrO OKpallvBaHWA
B MpucyTCcTBUU heHondTanenHa. OCTOPOXHO, NO Kanisam HelTpanusylT pacTBOp COJSIAHON KUCNOTOl 40
obecueunsaHus pactsopa, npuamealoT 10 cM3 6ydhepHOro pacrtsopa, HarpeBalwT A0 KUMEeHUS U KUNATAT
1—2 MuH.

PactBop oxnaxgatoT, npnbasnaoT 0.1 r nHAMKaTOpPa KCUIEHOMNOBOIO OPaHXEBOIO Y TUTPYIOT M30bITOK
TpunoHa b pacTBOPOM YKCYCHOKMC/IOTO LiMHKa A0 Nepexofa XenToi okpacku pacTBopa B MajvHOBYHO.

OAHOBPEMEHHO NMPOBOAAT KOHTPO/IbHBIV OMbIT.

7.1.2.2 OnpefenexHne MaccoBOW 40N OKCUAA a/TlOMUHUSA U3 OTAEbHOW HaBecku

0.5 r amasn1 nomeLLarT B NIATUHOBYH Yallky, NpuamBaoT 15—20 cM3 cepHoii KUCNOThI, pa3baBneHHol
1:4,10—15 cm3 )TOPMCTO-BOAOPOAHON KNCNOThI. PacTBOp BbiNaprBaloT AOCYXa M OCTOPOXHO NpoKamBalT
B MydhesibHOlM neun npu Temnepatype 750 °C — 900 *C B TeueHne 5—7 mMyH. OCTaTOK B Yallke CMAaBAsAT
¢ 3—5 I NIMPOCEPHOKMCIIONO Kanua npu 3Tol e Temnepatype [0 NOMyYyeHus npo3padHoro nnasa. Mocne
OXNaXAEHNA NnaB pacTBOPAOT B ropaveli Bode ¢ gobasneHmem 15—20 cmM3 cONMAHOW KUCnoThbl. PacTBop 13
yallky NepeHocsT B cTakaH BMecTuMocTbio 400 cM3, 06MbIBAOT vallky 2—3 pasa ropsideli BO4ON, npuco-
eINHASA NPOMbIBHbIE BO/bl KOCHOBHOMY pacTBopy. CTakaH BblAepXmnBaloT Ha NuTe npyv yMepeHHoM Harpesa-
HUM 4,0 MOJTyYeHVA NPO3pPayHOro pacTBopa, ynapusatoT, eCiv HYXHO, A0 o6bema 120— 150 cm3, nxiaxapator.
npuAnBaloT 2 cM3 pacTBopa Xene3oaMMOHUHbIX KBACLLOB WK KapbOHWABHOrO Xene3a. PacTBop HelTpanu-
3Yl0T aMMMakoM 10 Havyasia BbiNnafeHus B 0CafoK rMApOKCUAOB Xenesa, aJlloMUHUSA, TUTaHa, HarpesaloT [0
70 °C — 80 °C. npunusatoT 20 cM3 ypOTpONUHa 1 OCTaB/IAKOT CTOATb B TEMJIOM MecTe Ha 10— 15 mMuH.

14
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OcafioK rMapoKCMAOB OT(OUNLTPOBLIBAKOT Ha (MLTP CPeAHEl NIOTHOCTM U. He MPOMbIBasi, PacTBOPSAOT
B 20—25 cM3 ropsueii consHoli kKucnoTel, padbasneHHoi 1:1, cobupasi pacTBop B TOT Xe CTakaH, B KOTOPOM
nposogunu ocaxpaeHuve. flanee aHann3 BefyT, Kak ykasaHo B 7.1.2.1. HauMHas co CNoB «PUIbLTP NPOMbIBa-
t0T». OLHOBPEMEHHO NPOBOASAT KOHTPO/IbHbIA OMbIT.

7.1.3 O6pab6oTKka pe3ynbTaToB

MaccoByto goto okcuaa antoMuHua Xv %, BblUMCNSAIOT Mo chopmye

(V. -V.K)CV. 100
Xt* = \gm (16)
roe V, — 06bem pacTtBopa TpunoHa b. B3aTblii ¢ N36bITKOM, CM3;

V2 — 06bem pacTBopa YKCYCHOKUC/IONO LIMHKA, N3PacxXof0BaHHbIN Ha TUTpOBaHWe 13bbiTka TpuioHa b. cm3;

K — cooTHoLlEeHNe Mexay pacTBOpamu TpUioHa b 1 yKCyCHOKMCIOTO LMHKa,;

C — maccoBas KOHLEeHTpauua pacTsopa TpusoHa b no okcuay antomuHus, ricm3;

V4 — obwunii 06bem pacTtBopa npobbl, cM3;
— 06bEM a/IMKBOTHOW YacTu conabTparta, cm3;

T — mMacca HaBecku amanu, T.

Ecnu yacTb o6uiero o6bemMa pacteopa npobbl MCNosb30Basiachk 418 MeToda aToMHOW abcopbunu, To
MaCcCOBYH0 A0/10 oKcuaa antoMuHna Xv %. BbIYMCNAKOT No hopmMyne

(yypcyoo X
V3m 5

roe vv V2.K. C, VA. Vs, 1 — cm. chopmyny (16);
V6 — 06bEeM pacTBopa, U3 KOTOPOro B3sTa a/IMKBOTHAas YacTb A1 aHanmsa, cMm3;
Vs — 06beM OCHOBHOrO ubTparta, B3ATOr0 AN ONMpefeneHus okcuaa aniomu-
Husa, CV3.
M3 pesynbTata aHanm3a X, BblYATAKOT pe3y/bTaT KOHTPOJIbHOIO OnbiTa Xg. paccyuMTaHHbI N0 TEM Xe
hopmynam.
OKOoHYaTeNbHbIN pe3ynbTaT aHanmnsa X. %,

X =X,-XO0. (18)

PacxoxaeHns pesynbTatoB napasnnenbHbiX onpefeneHnii He Ao/KHbI MPeBbIlaTh 3HAYEHWI, yKa3aH-
HbIX B Tabnuue 1.

7.2 ®oTomMeTpuueckuin Metos

MeTof OCHOBaH Ha 06pa30oBaHWMN OKPALUEHHOTO B KPacHbI/i LBET KOMM/IEKCHOrO COeAMHEeHWs antoMu-
HMA C antoMUHOHOM npu pH 4,5—4.6 1 n3smepeHnn oNnTUYECKOR NIOTHOCTM pacTeopa. Melatolee BAUSHNE
Xenesa ycTpaHsioT ¢ NMOMOLLbI TMAPOKCUMAA HATPUS M acKOPOUHOBOW KUCMOTbI, Avana3oH onpenensieMbix
MaccoBbIX A0/eli okcuaa antoMuHma — 1% — 12 %.

7.2.1 Annapartypa, peakTuBbl 1 pacTBOpbI

doTOKOIOPUMETP MU cnekTpochoToMETp.

KBacubl xene3oaMMoHUiiHbIe [4], pacTBOP C MaccoBOl KOHUeHTpauueii xenesa 0,01 r/cm3no 7.1.1.

XKeneso kap6oHubHOE [2], pacTBOpP MaccoBoli koHueHTpauun 0,01 r/em3no 7.1.1.

Hatpusa rugpokeng no FOCT 4328, 30%-Hblii 1 5%-Hblii pacTBOpSI.

Kucnota consHas no FOCT 3118, pa3baBiieHHas 1:1.

ANMIOMUHOH, pacTsop 1 r/aM3: 1 r antoMMHOHa NoMeLlatT B CTakaH BMeCcTUMOCTbio 200 cm3 1 pacTBo-
pstoT B 50—70 cmM3 BOAbI NpU KUNSIYEHUM B TeyeHne 5 MuH. PacTBop oxnaxaalT, unbLTPyT 1 pa3basnsaoT
npefBapuTesibHO NPOKNNAYEHHO BOAoM A0 1 AM3 B MepHOli Kosbe.

denondptanenH (MHgukatop) [3], 0,1%-Hblii CAMPTOBLIA pacTBop.

HaTpuii yKcycHoKucblid 3-Bogublii no TOCT 199.

BydepHsbili pactBop (pH 4,5—4.6): 115 r yKCYCHOKUCIOro HaTpusi pactBopsitoT B 600 cM3 BoAbl, pacTBop
dunbTpytoT, npubasnsaloT 70—75 cm3 consHo knucnotel (1:1), pa3baBnstoT NPOKNNAYEHHON BOAOW B MEPHOI
Konbe Ao 1 AM3 1 nepemMeLLnBaloT.

Kncnota ackopb6uHoBas, BoAHbI pacTBop 20 r/cM3, CBEXENPUroTOB/IEHHBI.
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CTaHAapTHbI pacTBOp C MaccoBOli KOHUeHTpauwueli antoMuHmna 0.1 mr/cm3: 10 cm3 cTaHAapTHOro
pactBopa no 7.1.1 nomewawT B MepHyK Konby BmecTuMocTbio 100 cm3, gonuBawT 40 METKM BOAOW,
nepemeLunBaloT.

7.2.2 TposefeHne aHanunsa

ANVKBOTHYIO 4acTb LLENOYHOro pacTsopa, nosiyyeHHoro no 7.1.2.1 wam 7.1.2.2, paBHyo 25. 10 wm
5 cm3 npu cogepxaHun okcnga anommHnsa 1% — 3 %, 3 % — 6 % 1 6 % — 12 % COOTBETCTBEHHO, MOMe-
L alT B MEPHY0 Ko/16y BMECTUMOCTb 100 cM3, npununBatoT f,0 METKU 5%-Hblii pacTBOp rMapokcuaa HaTpus,
nepemeLunBaloT. AIMKBOTHYIO YacTb pa3baB/ieHHOro LenoyHoro pacteopa {B COOTBETCTBUM C Tabnuuei 2)
nomeLlalT B KOHUYECKYI0 KO/IBy BMecTUMocTbio 100 cm3, npubasnsaT 2—3 kannu nHamkatopa geHondra-
neuHa. HeilTpanusyoT consiHoli kucnoToit (1 : 1) 4O MCUEe3HOBEHWUA OKpacku, nNpubasnsatoT 2 cmM3 pacTeopa
ackop6MHOBOW KNCNOTbI U OCTaBNSAT HA 5—7 MUH.

Tabnuya 2
o Macca anoMuHua
MaccoBas 0N okcuaa Hasecka. r Cxema pasBefeHns O6beM anvkBoTHOI 0 ANIMKBOTHO YaCcTH
anoMuHnsg. % ! npoo6bl yactu, cm3
pacTtsopa, Mr
1—15 0.5 05 25 10 0.025—0.035
250 100
1.5—3 0.5 05 25 5 0.015—0.033
250 100
3—6 0.5 05 10 5 0.015—0.030
250 100
6—12 0.5 05 5 5 0.015—0.030
250 100

3arem npunueaioT 20 cm3 6ydepHoro pactsopa 1 4 cm3 pacTBopa a/itoMUHOHA NPU NepemMeLlMBaHui.
PacTBop NepeHocAT B MepHy Kosiby BMecTUMOCTb0 100 cM3, LO/IMBAKOT A0 METKM BOAON, NepemMeLInBatoT.
OfHOBpPEMEHHO NPOBOAAT KOHTPO/bHBIA OMbIT. Yepe3 1 4 M3MepsoT ONTUYECKYH0 NIOTHOCTL pacTesopa npu
K = 530 HM. B KauecTBe pacTtBopa CpaBHEHUSA NPUMEHSIOT BOAY.

M3 nonyyeHHbIX 3Ha4YeHWit ONTUYEeCKol MIOTHOCTVM pacTBopa NPo6Gbl BbIUMTAKOT 3HAYEHWE ONMTUYECKON
NJI0OTHOCTW pacTBoOpa KOHTPOJILHOTO OMbITa ¥ Mo rpagynpoBOYHOMY rpadiuKy HaxoA4AT Maccy asTlloMUHUA.

7.2.3 MNMocTpoeHne rpagympoBoOYHOro rpaduka

B mepHble kon6bl BMecTMMocTbio 100 cM3 BHOCAT 2; 4; 6; 8; 10 cmM3 cTaHAapTHOro pacTBopa asitoMUHUS,
yto cooTBeTcTByeT 0,20; 0,40; 0.60; 0,80; 1.00 Mr antOMUHUS; eLLe 0AHY KOOy NCNoNb3yoT A8 NPOBeAeHNs
KOHTPOJILHOTO OnbITa.

Bo Bce kon6bl NpuaMBalOT No 2 cM3 pacTBOpa Xee30aMMOHUAHBIX KBACLOB UM KapOOHWBHOTO Xe-
nesa 1 fanee nocTynaiwT, kak ykazaHo B 7.1.2.1, HauMHaa CO C/IOB «TOHKOW CTpyeli». A/IMKBOTHYIO 4YacTb
LesioyHoro pacteopa 10 cm3 nomelyaroT B K016y BMecTuMocTbio 100 cm3, npubasnatot 1—2 kanam eHon-
pTanevHa v NpoBOAAT aHaN3, Kak ykasaHo B 7.2.2.

Mo N3MepeHHbIM 3HAYEHNAM OMTUYECKON NIOTHOCTU CTaHAapTHbIX PacTBOPOB, 3@ BbIYETOM 3HAYEHUA
ONTUYECKOW NIOTHOCTU PacTBOPa KOHTPOJIbHOIO OMbiTa, ¥ COOTBETCTBYIOLMM UM MaccaM asltoMUHUS CTPOAT
rpagyvpoBOYHbIl rpadmk.

7.2.4 ObpaboTKka pe3y/bTaToB

MaccoByto 07110 OKCuAa antoMuHna B aManu X, %, BbIYUCAAOT No hopmyne

/77,/1.8894 100
mv2

(19)

roe T — Macca a/lloMUHUA, HallileHHas no rpagynpoBoYHOMY rpadiviky, T;
V — 06beM annKBOTHOI YacTu, cM3;
1.8894 — Koah(puUMEHT nepecyeTa a/loMUHUA Ha OKCUJ afltOMUHUS;
T — mMacca HaBecKu amasu, T;
— 06Kt 06Bbem pacTeopa Npobbl, cM3.
PacxoxaeHus pesynbTaTtoB napasinefibHbiX onpefeneHuii He JO/MKHbI NPEBbIWATh 3HAYEHWA, yKasaH-
HbIX B Tabnuue 1.
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8 doTOMeTpuYecKnii MeToA onpeaesieHnsa cogepxaHus okcuga ocdopa (V)

MeToj, 0CHOBaH Ha peakuun 06pa3oBaHust XenToi hocthopHOMONMGAEHOBO reTepONoINKUCIOTbI C NO-
cnefylouyM BOCCTaHOB/IEHNEM €€ B COMIAHOKMCIION cpeje voHaMn ABYXBaSIEHTHOTO Xefesa B NPUCYTCTBUM
TUOMOYEBUHbI U CEPHOKWUC/ION MeaM L0 KOMMJIEKCHOrO COeAMHEHMUs, OKpalleHHOro B CUHWIA LBeT, ¢ nocrne-
LyOLWUM U3MepeHMeM ONTUYECKOW NMOTHOCTM pacTBopa. Komnnekc yctoitums B TeyeHne 30 MuH. uanasoH
onpegenseMblXx MaccoBbIx gonei okcuaa goccopa — 1 % — 5 %.

8.1 Annapatypa, peakTuBbl N pacTBOpPbI

®OoTOKO/IOPUMETP UM CNEKTPOGOTOMETP.

KBacupbl xxenesoaMMOHUiiHbIe [4]. pacTBOP C MaccoBOl KOHUeHTpauueii xenesa 0,025 r/em3no 7.1.1.

AMMUak BogHblli no FOCT 3760 1 pa36aBneHHbli 1:1.

Kucnota cepHas no NOCT 4204, pa3basneHHas 1 :4.

Kucnota dpropucto-sogopogHas (nnasukosas) no FOCT 10484.

Kanwuit nupocepHokucnblii no FOCT 7172.

Megpb (Il) cepHokncnas 5-sogHas no FOCT 4165. pacteop 10 r/gm3.

TuomoueBuHa no NOCT 6344, pacTtsop 80 r/gm3.

BoccTaHoBUTENbHAsA CMecb: cMewvBatoT 150 cm3 pacTBopa cepHokucsioin megn n 700 cm3 pacteopa
TMOMOYEBUHbI. Mocne oTcTanBaHusa B TeyeHne 24 4 cmecb UNLTPYIOT, 0Caf0K 0T6packIBatoT.

AMMOHMIT MonnbaeHosBokucnbli no FOCT 3765, pacteop 50 r/gm3.

Kanuii cbocopHokncblli ofgHoamellenHblii no FTOCT 4198. CTaHAapTHbIl pacTBop A C MaccoBOi
KOHLUeHTpauueli poccopa 0,1 mr/cm3: 0.4393 1 ofgHO3aMeLLeHHOro POCHOPHOKNCIIONO Kaslnsl, BbICYLLIEHHO-
ro npu Temnepatype 105 °C — 110 °C, nomMellalT B MepHylo konby BMecTUMOCTbio 1 AM3, pacTBOpSIOT B
100 cm3 BOAbI, AONUBAIOT BOAOK A0 METKM, nepemelumBatoT. PacTBop b ¢ MaccoBoil KoHUeHTpauwueli goc-
thopa 0,01 mr/cm3: 10 cM3 cTaHf4apTHOro pactsopa A noMeLaoT B MEPHYI KO6y BMecTuMOocCTbio 100 cm3,
[ONMBaloT [0 METKW, NepemMeLlnBatoT.

8.2 NpoeeaeHne aHanunsa

8.2.1 B kon6y BmectumocTbio 100 cm3 0TOMpaloT afIMKBOTHYIO YacTb LWEeNoYHoro hunbtpaTta no 7.1.2 B
cooTBeTCcTBUM C Tabnuuein 3 unn 50 cm3 npu maccosoli gosne okeuga dpocgopa (V) ot 0.5 % go 2.5 % u
25 cm3npu maccoBoii gone ot 2.5 % no 5 % pacTtBopa no 4.3.2.

Ta6nuuya 3
ANVKBOTHasA YacTb KonnuectBo okcuga choccopa (V)
Maccosas pons okcuaa tocthopa (V). % LienoyHoro domnbTparta, cmM3 0 aJIMKBOTHOI YacTu, Mr
Ot 0,1 40 0.3 BK/Itou. 25 0.05—0.15
Cs. 0,3 £o 0.6 BK/ItOY. 10 0.07—0.15
Cs. 0.6 go 1.5 Bxtou. 5 0.07—0.15
Cs. 1.5 10 3.0 BK/tOU. 2.5 0.07—0.15
Cs. 3.0 #0 5.0 BK/tOY. 1.0 0.06-0.12

MpunusatoT 2 cM3 pacTBOpa Xene30aMMOHUIHBIX kBacuoB, 20—25 cm3 BoAbl 1 aMMuak 40 Havyana 06-
pa3oBaHVs yCTOWYMBOrO Ocajka rmgpokcuia xenesa, KOTopblli cpady pacTBOPAIOT B MUHUMAa/IbHOM Konnye-
cTBe coNsiHOM kmucnoThl (1:1). NpnbaBnAs ee No KanasiM U Kaxkablii pas TuiaTesibHO nepemeLuBas pacTsop,
3atem 0o6aBnsAwT 2 cM3 3TOl Xe KMCNOoThbl B M36bITOK. K nonyyeHHoMy pacTBopy npunusatioT 10 cm3 BoccTa-
HOBWTE/IbHOI CMecu, nepemelunsaloT, yepe3 5 MuH fobasnaioT 10 cm3 conaHoi kucnoTel (1 : 1), 3atem no
Kannsm npu nepeMeluvBaHun npuavealT 8 cM3 pacTBopa MoAMGA4EHOBOKMCAIONO aMMOHUSA U NPOAOIKAIT
nepemellmMBaHune B TedeHne 1 MyH: pa36aBnsoT Bogol Ao o6bema 100 cm3 1 nepemeLLmBatoT.

Yepes 15—20 MUH 13MEePSAIOT ONTUYECKYIO MIOTHOCTbL PacTBOpa Mo OTHOLIEHWUIO K PACTBOPY KOHTPO/Ib-
HOro onbiTa B KoBETE TOMLWMHOM €ost 50 MM Npr a = 650 HM.

Maccy natuokucy cochopa HaxoAaT No rpafyvpoBOYHOMY rpadouky.

8.2.2 OnpegeneHue maccoBoi gonu okcuga docdgopa (V) n3 oTAeNbHON HaBeCKU

0.5 ramanu pacTBopsitOT B N1ATUHOBOW Yawke B 10—15 cM3 cepHoit kucnotel (1 :4) n 7—10 cm3dhTo-
pYCTO-BOAOPOAHON KACNOTbI NPU HarpeBaHnW, BbiNapmBatoT focyxa 1 cnnaenaioT B mydene npu 800 °C ¢ nu-
pOCepHOKMCbIM KanimeMm (3—5 r) 40 nosyvyeHnsa npo3payHoro nnasa. Mnas BbillenayumsaioT B ropsyeli Boge ¢
po6asneHnem 10—20 cm3 conAHOM KUCIOTbI.
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PacTBop oxnaxaaroT, NepeHocAT B MEPHYIO K016y BMECTUMOCTbI0 250 cM3, 0/IMBAOT BOAON A0 METKM,
hVNbTPYIOT, ECNN PACTBOP MYTHbINA.

ANVKBOTHYIO YacTb pacTBopa B COOTBETCTBUM C Tabnumueli 3 oTéupatoT B konby BMecTumocTbio 100 cm3m
NpoBOAAT aHanu3 no 8.2.1, HaunHasa co cnoB «MpuAnBatoT 2 CM3 XeNe30aMMOHUAHbBIX KBACLOB».

8.3 MocTpoeHMe rpaflyupoBOYHOro rpaduka

B wecTb MepHbIX k016 BMeCcTUMOCTbo 100 cM3 nomeLyaloT No 2 cM3 Xes1e30aMMOHUIHBIX KBacCLiOB,
2 cMm3 consHoli kucnotol (1 :1), n3 6ropeTkn 1,0; 3.0; 5,0; 7,0; 19,0 cm3 cTaHaapTHoro pacteopa b dpocdopa,
yto cooTBeTcTBYeT 0,01; 0.03; 0,05; 0,07 1 0,09 mr cpocdopa. WecTtas konba cnyxuT ana NPoBeLeHNs KOH-
TPOJILHOTO ONbITa rPagyvpPoOBOYHOrO rpaduka.

[Lanee npoBogsAT aHanu3 no 8.2.1, HauMHas cO CMOB «aMMMWaK A0 Havyana 06pa3oBaHWsA yCTONYMBOrO
ocagka».

Mo n3MepeHHbIM 3HaYeHNAM ONTUYECKON NI0THOCTU PAcTBOPOB M COOTBETCTBYIOLMM MM Maccam goc-
dhopa cTPoAT rpagynpoBOUHBINA rpachuk.

8.4 O6paboTKa pe3ynbTaTos
MaccoByto fonto okcuga cpocpopa (V) B amanu X. %, BblUUCAAT No dopmyne

m.V.2.2914-100
_____________________ . (20)

roe w, — macca gocgopa, HaliieHHas no rpagyupoBOYHOMY rpadouky, T;
V, — 06bemM anvKBOTHOW YacTu LWeno4Horo unbTpata, cM3;

2,2914 — koahhmumneHT nepecyeTa Ha okcug pocdopa;
T — Macca HaBeckn amanu, r;
LI, — obwwuii 06bem pacTsopa npobbl, cmM3.

PacxoxaeHus pesynbTaToB nNapasiiefibHbliX ONpefenieHnin He LO/KHbI NPEeBbIWATh 3HAYEHUIA, yKa3aH-
HbIX B Tabnuue 1.

9 MeToabl onpegenieHna cogepxxaHna okcupa >kenesa (1)
9.1 doTOMETPUUECKUA METOS,

MeTog, ocHOBaH Ha 06pa3oBaHNM B aMMUAYHOW cpefie OKPalLleHHOro KOMM/IEKCHOrO COeAMHEHNs Tpu-
cynbgocanvuunaTa xenesa u M3MepeHun onTUYeckol NIOTHOCTU OKpalLleHHOro pacTteopa. [uanasoH onpe-
AensieMblX MaccoBbIxX goneli okcuga xenesa — 0,5 % — 7 %.

9.1.1 AnnapaTtypa, peakTusbl, pacTBopbl

DOTOKO/IOPUMETP UK CnekTpodoToMeTp.

AmMMuak BogHblii no FTOCT 3760.

Kanwuii nupocepHokucnbiii no FOCT 7172.

Kucnorta conaHasa no FOCT 3118.

Kucnota cepHas no FOCT 4204 n pa36aBneHHas 1:4.

Kucnota 2-sogHasn cynbgocanuuunosas no NOCT 4478. pactesop 100 r/am3.

Kucnota azotHas no NOCT 4461 un pa36asneHHasa 1: 3.

Kucnota BuHHas, pacteop 200 r/am3.

Kucnota cptopucto-sogopogHas (nnasukoBasi) no FOCT 10484.

Xene3o kap6oHUNbLHOE [2]. cTaHAAPTHBIN pacTBop A ¢ MaccoBOl KoHUeHTpauwueli xenesa 0,1 mr/cm3:
0,1000 r kapboHUNBLHOrO Xenesa pacTBopsoT B 50 cM3a3oTHOW kucnoThl (1 : 3). pacTBop HarpesalwT A0 npe-
KpalleHus BblgeneHns oKMCnoB asoTa. Nocne oxnaxgeHns pacTBop NepPeHOCsAT B MEPHY K06y BMECTUMO-
CTbl0 1 AM3, 4ONMBAIOT [0 METKM BOAOW M NEpEMELLNBALOT.

CraHgapTHbIi pacTBop b ¢ maccoBoit KoHueHTpauyueli xenesa 0.1 mr/cm3; 10 cM3 cTaHJapTHOrO pac-
TBOpa A NMomeLLalT B MEPHY0 KOnby BMecTUMOCTbI0 100 cm3, JoNnBatOT 40 METKM BOAON U NepemeLLnBaltoT.

9.1.2 MNMpoBeaeHne aHanmsa

HaBecky 0.1 r amanv nomeLialoT B NJaTVHOBYH yaulky, npuimBatoT 10 cm3 cepHoii kucnotbl (1 ;4) un
5 cM3 hTOPMCTO-BOAOPOLHONM KUC/OTbI. BbinaprBatoT 40 NOSBMEHNS NapOB CEPHON KACMOTbI, OX/TaXAAl0T, 06-
MbIBAIOT CTEHKM Yallkn BOAOW, pacTBOP BbinapuBaloT gocyxa. Cyxoli ocTaTok CnaaBnsoT ¢ 2 T NMPOCEePHOKNC-
N10T0 Kanns, NoyyYeHHbIn nnae BbilwenaynsatoT B 20 cM3 cepHoi kucnoTsl (1 .4) Npyu yMEpPEeHHOM HarpeBaHuu.
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MonyyYeHHbI pacTBOpP MEePeHOCAT B MepPHY Koby BMecTuMocTblo 100 cm3, pa36as/isitoT BOAOW A0 METKM.
MepemelunBatoT.

ANVKBOTHYIO YacTb pacTBopa 25 cM3 npy MaccoBoii fosne okcnaa xenesa go 1.5 %, 10 cm3npu macco-
BOI flone okcuaa xenesa ot 1,5 % o 3 %, 5 cmM3 npu MaccoBoii fAone okcuaa xenosa ot 3 % o 7 % nome-
LaloT B MEPHYI0 KONby BMecTMocTbio 100 cM3, npunimBatoT 25 cm3 pacTBopa BUHHOW KucnoTbl. 15—20 cm3
CyNbhOCanMUMIOBON KNCNOTbI, HERTPANN3YIOT aMMUAKOM 0 NOSBMEHNSA YCTONUMBON XENTON OKPaCcKu, 3aTem
[06aBnaT 5 cM3 ammMuaka B U36LITOK. PacTBop fonvBatoT A0 METKM BOAOW U nepemelumsatoT. OpgHoBpe-
MEHHO NPOBOAAT KOHTPOJIbHbLINA ONbIT. ONTUYECKYI0 NIOTHOCTb MOSTYYEHHOro pacTBopa M3MepSoT Ha cnek-
TpodhoTOoMeTpe uan hoTokoopumMeTpe Npu AnnHe BonHbl 420—430 HM B KioBETE TOJILLMHO MOrMoLWatoLWwero
cnos 20 cM. UCMOMb3ys B KaYeCTBe pacTBOpa CpaBHEHWS BOAY; BblYMTAIOT ONTUYECKYIO M/IOTHOCTL pacTsopa
KOHTPOJIbHOrO onbiTa. Maccy xenesa HaxoAAT No rpagyupoBoYHOMY rpacuky.

9.1.3 NMocTpoeHne rpagynpoBoOYHOro rpadmka

[lns noctpoeHus rpagynpoBOYHOro rpadimka B MepHble KOM16bl BMECTUMOCTbI0 100 cm3 npununsatoT no-
cneposatensHo 5, 10. 15. 20. 25. 30 cm3 cTaHfapTHOro pactsopa xenesa (pacteop b), uto cooTBeTcTBYET
0.05; 0,105 0,15; 0.20; 0,25; 0,30 Mr xenesa, elle oAHY K0Nby UCNOMb3YIOT 4711 KOHTPOIBLHOrO onbiTa. B Kax-
Ay Konby npuavBatoT no 2 cM3 pacTBopa BUHHOW kucioTbl. 15—20 cM3 pactBopa cynbocanuuuioBoli
KMCNOTbI, aMMUak 40 nepexoja OKpacku pacTBopa B XEeNTbIi LBET 1 B N36bITOK — 5 cM3. PacTBopbl B kKonbax
[onusaloT BOAON A0 MeTKM M nepemelumsatoT. ONTUYECKY NMIOTHOCTb PAcTBOPOB M3MEPSIOT, Kak ykasaHo
B 9.1.2. Mo 3HAYEHMAM ONTUYECKOW MAIOTHOCTM PAcTBOPOB, 3a BbIYETOM OMTUYECKONM MIOTHOCTU pacTeopa
KOHTPO/IbHOTO OMbITa M COOTBETCTBYIOLLMM MM MaccaM Xesnesa, CTPoAT rpafyMpoBOYHbIl rpadvk.

9.1.4 ObpaboTKka pe3ynbTaToB

Maccosyto gonto okcuga xenesa (Ill) X, %, BbluncnstoT no hopmyne

TYy.14298-100
12 m\‘/, ----------- . (21)

rgoe m, — macca gpocdhopa, HangeHHas no rpagyMpoBOYHOMY rpadomky, T;
V7 — o6wuii 06beM pacTsopa Npobbl, CM3;
1,4298 — koadhcpmumeHT nepecyeTa Ha okcug xenesa (I1);
T — mMacca HaBecku amanu, T;
V — 06bemM annkBOTHOW YacTu pacTeopa, cM3.
PacxoxgeHns pesynbraTtoB napasnesibHbiX onpefesieHnii He JO/KHbI MPeBbIllaTh 3HAYEHWU, ykasaH-
HbIX B Tabnuue 1.

9.2 TuTpumeTpuyeckuii MeTops

MeTof ocHOBaH Ha BOCCTaHOB/IEHUWN TPEXBAJIEHTHOrO Xefie3a pacTBOpOM X/I0PUCTOro 0sioBa A0 ABYX-
Ba/IEHTHOIO N TUTPOBaHWW NOCNeAHero pacTBOPOM ABYXPOMOBOKMCONO Kains B NPUCYTCTBUM MHAMKaTOpa M-
dheHnnammHcynbhoHaTa HaTpus. imanasoH onpegensaemMbiX MacCoBbIX foneli okemaa xenesa — 2 % — 7 %.

9.2.1 PeakTusbl, pacTBopbl

Kanwit nupocepHokucnblii no TOCT 7172.

Kucnota asotHas no FOCT 4461.

Kucnota cepHasi no FOCT 4204. pasbaBneHHas 1 ;4.

Kucnota consnas no FOCT 3118, pa3basneHHan 1:1.

XKeneso kapboHunbHoe [2].

Kucnota dtopucto-sogopoaHas (nnasukosas) no FOCT 10484.

Onogo ggyxnopuctoe, pacteop 100 r/gm3; 100 r 4BYX/I0PUCTOr0 0s10Ba pacTeopsitoT B 250 cM3 consiHOIA
KACNOTbI MPU HarpesaHun. PacTBop oxnaxpaatoT, NepeBoAAT B MEPHY0 KO0y BMeCTUMOCTbIo 1 AM3, fonmBa-
0T 0 METKV BOAON 1 NepemeLLmnBatoT.

PTyTb XxnopHas, BogHbIli pacteop 60 r/gm3.

OundeHnnamnH-4 cynbgOKUCAOTbI HaTpueBas Ccosib (AUeHnNaMmnHcynbgoHaT HaTpus), nHamMKaTop,
BOZHbIV pactBop 20 r/gm3: 2 r gudeHnnammnHcynbdoHaTa HaTpysa pacTteopstoT B 100 cm3 Boapb!.

Kanwuit aeyxpomoBokucnelii no FOCT 4220, pacteopbl A 1 B.

CTaHfapTHbIi pacTBOp A MaccOBOW KOHLEeHTpauuu no okcuay xenesa 0.008573 r/cm3: 5,2645 r gByx-
POMOBOKMC/IOTO Kanusi, BbicyweHHoro npu 180 °C — 200 BC A0 NOCTOSHHOW Macchl, MOMELLAT B CTakaH
BMecTMMOocTbio 30 cm3 1 pacTBopsitoT B 100 cM3BoAbl. PacTBop nepenusalT B MEPHYIO KO16Y BMECTUMOCTbLIO
1aM3, ,OBOAAT BOAOK [0 METKM 1 MEepeMeLLvBaloT.
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CTaHpapTHbIi pacTBop B mMaccoBoli KOHUeHTpauuu no okcuay xenesa 0.001715 r/cm3: 200 cm3 pac-
TBOpa A MOMeLLalT B MEPHY0 KOnby BMeECTUMOCTbI0 1 AM3, pa3baBnatoT 40 MeTKN BOLON U NepeMeLuvBatoT.

9.2.2 MNpoBefeHne aHanunsa

HaBecky amanu 1 r nomelialT B NIATUHOBYH yallky, CMayMBalT BOAON, NpuimBaroT 15 cm3 cepHoii
kucnotbl (1 : 4), 5—7 cM3 (hTOPUCTO-BOAOPOAHON KACNOThI U BbiNnapuBakT gocyxa. Conn pacTtBopsioT B
20—25 cm3 consaHoii kncnotsl (1 : 1) npu HarpeBaHun. PacTBop KONMYECTBEHHO NepeBOAAT B KOOy BMeCTH-
MocTbto 250—300 cm3. Ecnim matepuran He pacTBOPW/ICS NOJSIHOCTbIO, COAEPXMMOE NIaTUHOBO Yallky nepe-
HOCAT Ha hnnbTp cpegHein nnoTHocTn. Ocafok Ha mnbTpe NpomMbiBaloT 5—6 pas ropsueli Bogoii. unbTpar
cobvpaloT B KOMUYECKYI0 KONBy BMeCTUMOCTbIO 250 cM3 1 coxpaHAT (OCHOBHOW pacTeop). PunbTp ¢ ocag-
KOM MoMeLLalT B MIATUHOBBIA TUreNb, 030/150T. NPOKaMBatoT Npu Temnepartype 600 °C — 700 °C. Ocagok
CNNaBAAT C MMPOCEPHOKMC/LIM KanneMm, Nocse oxXnaxaeHnss nnas BbilenaynBaloT U NonyYeHHbIli pacTeop
NpUCoeanHSAIT K OCHOBHOMY pacTBopy. PacteBop HarpesaloT o Temnepartypbl 80 °C — 90 °C, 3atem Mo Ka-
nAsm NpuanBatoT pacTBOp ABYX/I0PUCTOro 0/10Ba A0 06ecuBeyBaHnsa U B U36bITOK 1—2 kannv, fo6asnsioT
10 cm3 cepHoii kucnoThl (1 :4), cTeHKU KoN6bl 06MbIBAKOT BOAON, pacTBOp oxaxaatT, npuameakT 5 cMm3 pac-
TBOpa X/IOPHOW PTYyTH 1 NnepemelunsatoT. Yepes 5 muH npunmeatoT 5 cm3 pacteopa guennnammHcynboHata
HaTpus U TUTPYIOT PacTBOPOM ABYXPOMOBOKUC/IOFO Kasms 4,0 ycToliumBol B TeyeHne 10—20 c TemHo-domone-
TOBOW okpacku pactBopa. OAHOBPEMEHHO NPOBOAAT KOHTPOSIbHBIW OMbIT.

9.2.3 O6paboTka pe3ynbLTaTos

MaccoByto gonto okcuga xenesa X. %, BblUMCAAOT Mo hopmye

100, (22)
-

roe V, — obbem pacTBopa ABYXPOMOBOKUC/IONO Kanusi, M3pacxofoBaHHbI Ha TUTpOBaHME OKcuaa xene-
3a. cM3;
Vs — 06bem pacTBopa [BYXPOMOBOKMC/IOIO Kasins B KOHTPO/IbHOM OnbITe, CM3;
C — maccoBas KOHLeHTpauus pacTBopa [ByXPOMOBOKMC/IOMO Kaius no okcuay xenesa, r/cm3;
T — HaBecka amanv, .
PacxoxaeHns pesynbTaToB napasnnefibHbiX onpefeneHnini He [O/MKHbI NpeBbiaTh 3Ha4YeHul, ykasaH-
HbIX B Tabnuue 1.

10 MeToabl onpeaeneHns cogepxaHusa Anokcuaa TutaHa

10.1 ®oTOMETpPUYECKMNI METOA

MeToz ocHOBaH Ha 06pa30BaHMM OKPALLUEHHOrO B XeNTbli LBET YyCTONYNBOro COeMHEHNS YeTblpexBa-
NIEHTHOTO TUTaHa C AMaHTUNUPUAIMETAHOM B PACTBOPE COMAHOW KUCMOTbI U U3MEPEHUWN ONTUYECKOW MIOTHO-
CTu pactBopa. [lnanasoH onpefenseMbIXx MaccoBbIxX gonel guokenga tutaHa — 0.1 % — 4 %.

10.1.1 Annapatypa, peakTuBbl, PacTBOpbl

®OTOKOIOPUMETP WU CNEKTPOPOTOMETP.

Kanwii nupocepHokucnbiii no FOCT 7172.

Kucnota consHas no FOCT 3118 u pas6asneHHasa 1:1, u pactsop 1 monb/gm3.

Kucnota cepHast no FOCT 4204 n pas6aBneHHaa 1; 1,1 ;4,1:10.

Kucnota ctopucto-sogopogHas (niasmkoBas) no FOCT 10484.

Kucnota ackop6uHoBas [5]. cBeXenpuroToB/ieHHbIl pactsop 100 r/am3.

OnanTunupnnmeTtaH. pacteop 50 r/gm3; 50 r gnaHTMnNupuamMeTaHa pacTBopstoT B 700 cM3CconsHOM Knc-
NOTbl KOHUEHTpauum 1 Monb/AmM3. UNbTPYIOT B MEPHYIO KO6Y BMECTUMOCTbIO 1 A4M3 1 0BOAAT 06BbEM pac-
TBOPA CO/IAHON KMCNOTOW 1 MONb/AM3 40 METKU.

[Ovokeng TuTaHa, cTaHAapTHLIN pacTBOp A C MaccoBOi KOHUeHTpauuei guokcmaa tutaHa 0.4 mr/cm3:
HaBecky guokcuga TutaHa 0.1000 r, npegsapvTesibHO NPOKasIeHHYI0 B M1aTUHOBOM uau haptopoBoM Turne
npu 900 °C B TeueHne 40 MUH. NOMELLAIOT B NIATUHOBLIN TUTeNb U cniasnaT npu 700 °C ¢ 2—3 r nupocep-
Hokucnurn kanusa [lo nonyyenus MpospayHoro niasa.

Turens ¢ N1aBOM OX/1aXAAt0T, MOMeLL AT B CTakaH BMeCTUMOCTb0 250 cm3, npunvsatoT 30—50 cm3cep-
HoW kucnotbl (1 ; 4). NS NONMHOTO PacTBOPEHMS NiaBa CTakaH BbIAEPXWMBAKT Ha NAMTE NpU YMEPEHHOM
HarpeeaHun A0 NOJy4YeHWss NPO3payHoOro pacTBopa. Turenb yAanawT U3 ctakaHa v 06MbIBAlOT €ro BOAOW.
MonyyeHHbI pacTBop NepeBOASAT B MEPHYHO K016y BMeCTUMOCTbIO 250 cm3, pa36aBnaioT A0 MeTKU CepHOl
kucnoToii (1 ; 10), nepemeLLnBaloT.
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CTtaHgapTHbIi pacTBop b ¢ MaccoBoli KOHUEeHTpaumen guokcuaa tutaHa 0,01 mr/cm3: 25 cm3 cTaHaapT-
HOro pacteopa A NepeHOCHT B MepHyH Konby BMeCTUMOCTbI0 1 AM3, 4OBOAAT A0 METKW CEPHON KUCNOTOM
(1 :10) n nepemeLumBaloT.

10.1.2 NposefeHne aHanusa

ANVKBOTHYIO YacTb pacTeopa no 9.1.2 20 cM3 npy MaccoBoli gofe guokcuaa TutaHa B amasim o 0.1 %,
10 cm3 npu maccosoii gose ot 1,0 % no 4.0 % wnn anmkBoTHYHO YacTb 20 cM3 pacTeopa no 4.3.2 nomeLaioT B
MepHY Konby BMecTMMocTbio 100 cm3, npunusatoT 5,0 cM3 pacTBopa ackop6UHOBOI KUCNOTbI, Yepe3 5 MUH
po6asnaT 10 cm3 consHoi kuenoTsl (1 :1) n 10 cM3 pacTBopa guaHTunupuaMeTaHa. PactBop pasbasnsitoT
BO/ZOM A0 MeTKMN 1 nepemelunsaioT. Yepes 20—30 MUH 13MepPSAIOT ONTUYECKYIO MIOTHOCTb PacTBOpa B KloBETe
TONLWMHOW nornouwatouiero csios 30 mm npy A= 385 HM. UCMO/Ib3Ys B KAYECTBE pacTBopa CPaBHEHUS a/INKBOT-
HYl0 YacTb pacTeopa, B KOTOPYIO f06aB/ieHbl BCO yKa3aHHbIe Bbllle peakTUBbl, KpOMEe AnaHTUnmpuimeTaHa.
OfHOBpeMeHHO NPOBOAAT KOHTPOJIbHBINA OMbIT.

Mo HalAeHHOMY 3Ha4YeHW0 ONTUYECKOW MIOTHOCTU MCCNEeLYEMOro pacTBopa Npobbl 3a BLIYETOM ONTU-
4ecKoi MNOTHOCTU pacTBopa KOHTPOJIbHOTO OMblTa HaxoAAT Maccy AMOKCMAAa TuTaHa no rpagyvpoBOYHOMY
rpacuky.

10.1.3 NMocTpoeHne rpagympoBOYHOrO rpadpuka

[na nocTpoeHns rpagynpoBOYHOro rpachuka Npu MaccoBoii Aose Auokcmaa TutaHa Ao 1.0 % B MepHble
Kon6bl BMecTMMocTbio 100 cm3 npunmeatoT 1.0. 3.0; 5.0; 7.0 cm3 cTaHAapTHOrO pacTBopa Aunokcuaa TutaHa
(pactBop B), uto cootBeTcTBYeET 0.01; 0.03; 0.05; 0,07 Mr gnokcmaa TuTaHa.

Mpu maccoBoit fone guokcuga TutaHa 6onee 1 % B MepHble k06bl BMecTUMOcTbio 100 cm3 npunimsa-
toT 7.0; 10.0; 12.0; 15,0 cm3cTaHgapTHOro pacTesopa AByokucy TutaHa (pactBop B), uto cootBetcTtByeT 0,07;
0,10; 0,12: 0,15 mr guokcuaga TutaHa. OAHOBPEMEHHO NPOBOAAT KOHTPOSIbHbIW OMbIT.

B kon6bl NpubaBnsT 5 cM3 ackopObMHOBOI KMCNOThI, Yepe3 5 MMH — 15 cm3 consiHoi kucnotel (1:1)
n 10 cm3 guaHtunMpunmeTtaHa, pa3baBnstoT BoAoN A0 MeTku u yepe3 20—30 MUH U3MEPSIOT ONTUYECKYHO
NSIOTHOCTb pacTBopa B KOBETE TONWMHON nornowatouero cios 30 mm npu A = 385 HM, UCMONb3ys B Kaye-
CTBE pacTBopa cpaBHeHWs BoAy. 10 HallAeHHbIM 3HaYEeHUSIM ONTUYECKOW NIOTHOCTY PacTBOPOB, 3a BblYETOM
ONTMYECKON MIOTHOCTU pacTBopa KOHTPO/IbHOIO OMbiTa M COOTBETCTBYIOLWMM UM MaccaMm AMoKcuiaa TuTaHa,
CTPOAT rpagyvpoBOYHbIN rpacuik.

10.1.4 O6paboTka pe3ynbTaToB

Maccosyto gonto gvokcruga Tutana X, %, BbluncnaioT no opmyne

X,A1.100), (23)
v

rae rn, — macca TuTaHa, HaliieHHas no rpagyupoBOYHOMY rpadmky, T;
V2 — 06beM anIMKBOTHOW YacTu pacTBopa npobbl, cm3;
T — Macca HaBecku aMau, T,
V — obwuii 06beM pacTBopa npobbl, cm3.
PacxoxgeHvs pesynbTaToB napasinesibHbix onpegeneHunii He o/MKHbI NPEeBbILIATb yka3aHHbIX B Tabnuue 1.

MpumeuvyaHne — [onyckaeTca npUMeHeHWe hoToMeTpMYeckoro MetTosa npu MaccoBol fofe Auokeuaa Tmra-
Ha oT 4 % po 20 %.

10.1.5 HaBecky amanu 0,1 r pacTBOpSAOT B N1aTMHOBOM Yawke B 10—15 cm3 cepHoit kucnotbl (1 :4) un
5— 10 cM3 hTOPMCTO-BOAOPOLHON KACNOThI NPU HarpeBaHnu, BbiNapusBaioT AOCYXa.

Cyxoli ocTaToKk cniaBasaT ¢ 3—5 I NMPOCEPHOKMC/IONO Kasusl, naaB BbilenadunsatT B 60 cM3 cepHoi
kucnotol (1 :1) npu HarpeBaHuW. MonyyYeHHbI pacTBOP NEPEHOCAT B MEPHYHO KO/IGY BMECTUMOCTbI0 250 cM3,
pa36aBnAloT 40 METKM BOAOW, NepemeLuvBatoT.

ANVKBOTHYIO YacTb pacTBopa 5 cM3 npy mMaccoBoli fosie oT 8 % Ao 20 % nomelialoT B MEPHYO KOOy
BMecTUMOCTbi0 100 cm3 1 fasiee NPoOBOAAT aHanu3, Kak ykas3aHo B 10.1.2, HauMHas CO C/0B «MpuanBaloT
5.0 cmM3 pacTBopa ackop6uHOBOW KMCNOTbI». MOCTpOeHVe rpafynpoBOYHOro rpadumka n o6paboTka pesynbta-
T0B — no 10.1.3 1 10.1.4.

10.2 TuTpuMMeETpPUYECKUA MeTop,

MeTof ocHOBaH Ha BOCCTaHOBNEHUW YeTbipexBasieHTHoro TutaHa (IV) go tutana (lll) amanbramupo-
BaHHbIM LMHKOM. TpexXBa/ieHTHbI TUTaH TUTPYIOT PacTBOPOM X/IOPHOTO Xesne3a B NPUCYTCTBUM POAAHUCTOrO
aMMOoHus. [lnanasoH onpeaensieMbiX MacCoBbIX AoNnei guokcuaa tutaHa — 4 % — 20 %.
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10.2.1 PeakTuBbl 1 pacTBopbl

AmMMOHWIA pogaHucTbili no FOCT 19522. pactsop 100 r/am3.

Kanwuii nupocepHokucnbiii no FOCT 7172.

Kucnota cepHas no FOCT 4204. pas6aBneHHasn 1 :4.

Kucnota propucto-sogopogHas no FOCT 10484.

Kucnota consiHas no FOCT 3118 u pa3baBneHHas 1:1.

LinHk meTannunyecknii no FOCT 3640.

LinHk amanbrammpoBaHHbIii: 500 r MeTan/IM4eckoro LyHka nomelyaioT B hapopoByto Yallky, 3a/1mBatoT
cepHoii kucnotoid (1 : 4). no6asnsawT 5—7 kanenb MeTa//IMY4eCcKon pTyTu, TWwaTesIbHO NepeMeLlnBaiT cTe-
KSIHHOM Nanouykoii. PacTBOp C/MBAIOT, & LIMHK HECKOJIBKO pa3 NPOMbIBAOT BOAONA.

MpUroToBNEHHbIN TakM 06pa3oM aMmasibraMMpPOBaHHBIN LMHK XpaHAT B 6aHKe ¢ npuTepToi NPo6Koii nog,
C/I0eM BOApbl.

[vnokecuna TutaHa.

Xeneso xnopHoe no FOCT 4147, cTtaHfapTHbli pacTBop: 8.0 r X/IOPHOrO Xefesa pacTBOPST B
500 cm3 Bogbl, npunusatoT 30 cM3 COMAHON KMcnoThl. [locsie NosHOro pacTBOPEHUss HABECKM pacTBoOp nepe-
HOCSIT B MEPHYI0 K016y BMECTUMOCTbIO 1 AM3, pa36aBnsaioT BOAOW A0 METKW, NepeMeLLMBALOT.

[ns onpefeneHus MaccoBOl KOHLEHTpauuum pacTBOpa X/IOPHOTO Xefie3a Mo AUOKCMAY TuTaHa
0,1000 r gmMokcuga TuTaHa, NPoKaseHHoro B N1aTMHOBOM Turne npu temnepartype 800 °C — 900 °C B Te-
yeHne 40 MUWH, CNNaBnST B NIATUHOBON Yallke C MMPOCEPHOKUC/IBIM Kasnem npu Temnepatype 800 °C
[0 noslyyeHusi npospayHoro nnaea. Mnas BoiwenaunsaoT B 50—70 cm3 cepHoii kucnoTsl (1 : 4): B cTakaH
BMecTumocTbio 500 cm3 npunmsatoT 30 cM3 cONsAHON KMCNoThl. 15 I amanbraMmpoBaHHOMO LUHKa, ropsyei
BOAbI A0 obuiero o6bema 200—250 cm3. CTakaH HakpbiBalOT YACOBbIM CTEK/IOM, PacTBOP KMNATAT B Teye-
HMe 1 4. cumTas C MOMEHTa ero 3akunaHus, o6bem pactsopa NnofAfepXnBaloT NOCTOAHHBLIM, AonBas Auc-
TUITIMPOBAHHYIO BOfY.

B pe3ynbTaTe BOCCTAHOB/IEHUSI TUTaHa PacTBOP B CTakaHe OKpallMBaeTCs B CUpeEHeBblli LBeT. Mops-
4nii pacTtBop BbICTPO HMNLTPYIOT Yepe3 BOPOHKY C OUNbTPOM M3 CTEKNSHHOW BaTbl B K016y BMECTUMOCTbIO
500 cm3. CTtakaH 1 BOPOHKY MPOMbIBAOT HECKO/IbKO pa3 ropsyein Bogoi. B ropaunii dvnbTpar fobasnstoTt
10 cM3 poAaHUCTOro aMMOHNA 1 GbICTPO TUTPYIOT BOCCTAHOB/EHHBI TUTAH PACTBOPOM X/IOPHOTO Xesnesa [0
NOSIBNIEHNSA YCTONUMBOrO XEeNTOBATO-OPaHXEeBOro OKpaLuMBaHus, He Ncye3aloLwero B TeueHme 1—2 MuH.

MaccoByl0 KOHLeHTpaLuio pacTBopa X/1I0PHOTO Xenesa no guokcmay TutaHa C. r/cM3, BblYMCAAT No
opmyne

Cc=—, (24)

roe T — macca gumokcupaa tutaHa, r;
V — 06bem pacTeBopa X/I0pHOrO Xesne3a, U3pacxof0BaHHbIi Ha TUTPOBaHWe, cM3.

10.2.2 lNMpoBegeHne aHanmsa

HaBecky 0.5 r amanu nomeLalT B MNaTVHOBYHO Yallky, CMaiuuBatT BoAoW, npuamBatT 10—15 cm3cep-
Hoi kucnothl (1 :4) n 7— 10 cm3 PTOPUCTO-BOAOPOAHON KMCNOTLI. PacTBOp BbiNapuearoT AOCYXa 1 OCTOPOX-
HO MpokasMBalT B MydesibHON neun npu TemnepaTtype 800 °C. OcTaTok CnAaBASOT C NUPOCEPHOKUCBbIM
kanvem npu TemnepaTtype 800 °C — 900 °C o nosyyYeHuss Npo3pavyHoro njasa, KOTOPbI Mocse oxnaxae-
HVA BbllleniaymBaloT B CTakaHe BMecTuMocTbio 500 cm3. MNpunusatoT 50—70 cm3 cepHoi kucnoTsl (1 : 4).
30 cM3 consAHo KnucnoThl. 15 r amanbraMMpoBaHHOIO LiMHKA M ropsiyeil Bodbl A0 06LLero o6bema pactsopa
2U0—2bu cm3. CTakaH HakpbIiBalOT 4acOBbIM CTEK/IOM, PacTBOp KUMNATAT B TeyeHne 14 ¢ MOMeHTa 3akuna-
HUSI; MPY KMNsYeHUn ob6beM pacTeopa NOALEPXMBAIOT NOCTOSAHHbLIM, AONNBAS AUCTUNIMPOBaHHYIO BoAdy. IMo-
pAYnii pactBop 6bICTPO hUNLTPYIOT Yepe3 BOPOHKY C (OUIbTPOM U3 CTEK/IAHHOW BaTbl B KONOY BMECTUMOCTbIO
bito cM3. CTakaH v BOPOHKY NMPOMbIBAIOT HECKO/IbKO pa3 ropsiyeii BOJON.

B ropsaunii ouneTpat go6asnaiot 10 cm3 poAaHNCTOro aMMOHUSA U BbICTPO TUTPYIOT BOCCTAHOB/IEHHbIN
TUTaH PacTBOPOM X/IOPHOIO XeJfie3a [0 MOSIB/IEHNS YCTOWYMBOW XeNToBaTO-0pPaHXeBO OKpacku, He ucyesa-
ouieln B TeyeHme 1—2 MuH.

OfHOBPEMEHHO NPOBOAAT KOHTPOJIbHbIV OMbIT.

10.2.3 O6paboTKa pe3ynbTaTtoB

Maccosyto fonto guokcuga tutaHa X, %. BbIYMCNAT No hopmMysie

X:(V—VJC t00
T

(25
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roe V — obbeM pacTBopa X/IOPHOTO Xesie3a, M3pacxof0BaHHbI Ha TUTPOBAHWE aHa/IM3NPYyeEMOro pacTBo-
pa. cm3;
V, — 0b6beM pacTBOpa X/IOPHOTO Xefe3a N3pacxof0BaHHbI Ha TUTPOBAHME KOHTPOJIbHOTO OMbITa, CM3;
C — MaccoBas KOHUEeHTpaLmsa pacTBopa X/I0OPHOro Xenesa no ANoKcuay TutaHa, r/cm3;
T — Macca Haseckn aManu, T.
PacxoxpgeHus pesynbTaTtoB napasniefibHbiX OnpeAenieHnii He AO/MKHbI MpeBbiaTb 3Ha4YeHui, ykasaH-
HbIX B Tabnuue 1.

11 MeToabl onpeAesnieHUs coaepXaHns okcupa 6opa

11.1 TuTpMMeTPUYECKNA MeToq

MeTof, OCHOBaH Ha 06pa30BaHNM CUILHO AWCCOLMUMPYIOWMX KOMMEKCHbIX COeAWHEeHWl GOpPHON Kuc-
NOTbl C MHOTOATOMHbIMW cnupTamu (MaHHUTOM, TAULEPUHOM) U TUTPOBAHMN 06PAa3yIOLLMXCA KOMMIEKCOB
pacTBOPOM rmapokcuaa Hatpusa. Mewatolee geiicTBMUe xenesa, MapraHua, aloMUHNUA, HUKeNs YCTpaHaoT
ocax/eHveMm uX yrniekucnbiMm HaTpueM. [1ns nepesefeHns mapraHua u3 BbiCLUEN Ba/IEHTHOCTU B HU3LLYIO A0-
6aBNSAT 3TUMOBLIV cNMPT. [Mana3oH onpeaensieMblXx MaccoBbIX Aosei okcuga 6opa — 7 % — 25 %.

11.1.1 PeaKkTuBbl, pacTBopbl

Kucnota asoTtHas no FOCT 4461. pasbaBneHHas 1:1.

Kucnota consanas no FOCT 3118. pas6asneHHas 1:1.

CnupT 3TUNOBbLI pekTuduKoBaHHbIA no FOCT 18300.

MaHHUT (MaHuTOn) (6).

®eHondTanenH (MHankatop) [3]. 0.1%-Hblii CNMPTOBLIN pacTBop.

MeTunoBsbIil opaHxeBblii (MHAMKaTop) [7].

Fnuuepud no FOCT 6259. pa3baBneHHbIn 1 :2.

Kanuii-HaTpuii yrnekucnblii 6e3sogHbii no TOCT 4332.

HaTpwii yrnekucneliii no FOCT 83. BogHbIi pacTBop 100 r/gm3.

MeTunneHoBbIli rony6oii (nHamKaTop).

MeTunneHoBbIN KpacHbli (MHAMKaTOP).

CwmelwaHHbIli uHamkaTop: 0.08 r MmeTnneHoBoro roaly6oro u 0.12 r MeTU/IEHOBOTO KPACHOTr0 PacTBOPSIHOT
B 100 cm3 3TnnoBoro cnmpra.

MpumeuyaHne — [lonyckaeTcsi NPUMEHEHVe APYrMX UHAMKATOPOB, 06EeCneUmBaloLLyX Nepexos okpacku B 06-
nactv pH 6.5—7.5.

Kucnota 6opHas no FOCT 9656. cTtaHA4apTHbIA pacTBOpP C MaccoBOW KOHLeHTpaumen 6opa 0.001 r/cm3:
5.7192 r 60pHOI1 KNCNOTbI MOMELLAIOT B CTakaH BMecTumocTblo 400 cm3 u pacteopstoT B 200—300 cm3guc-
TUNNMPOBaHHO BOAbI (CBEXENPOKUNAYEHHON B TeueHne 14 1 oxnaxaeHHol), pacTBOp NepeBoaAT B MEPHYHO
Konby BMeCTUMOCTbIO 1 AM3, 4ONMBAIOT BOAON A0 METKM U NEpeMeLLMBaLOT.

Hatpus rugpokeng no FOCT 4328. pacteop 4 r/am3: 4 T rugpokeuga HaTpust pacteopsioT B 100 cm3auc-
TUNNNPOBAHHON BOAbI (CBEXENPOKNNSAYEHHON 1 OXNaxaeHHol), pa3basnstoT Bogon go 1am3.

[ns onpefeneHns KOHUEHTpauuMu pacTBopa rmapokcuMaa HaTpusi No okcmay 6opa B KOHWYECKYH Kosl-
6y BmecTumocTbio 250 cm3 nomewatT 10—20 cm3 cTaHAapTHOrO pacTBopa 60pHON KMCMOTbI, NpUANBaiOT
100 cm3 BoAbl (CBEXENPOKUMAYEHHOI B TeueHne 1 4 u oxnaxgeHHol), npubasnsoT 3 kanay cMellaHHoro
nHavkatopa. 5—7 kanenb heHondranenHa. 1 r maHHuta uim 20 cM3 rvuepuHa v TUTPYIT pacTBOPOM -
ApoKCMaa HaTpus 40 NosiBNIeHNs yCTONunBOW hruonetosoli okpacku. 3atem gobasnsatoT euwe 0.5 1 MmaHHUTa
unn 10 cm3 ruuepuHa. Ecnun okpacka ocnabesaet, TUTPOBAHUE NPOLOIIKAIOT.

MaccoBylo KOHLieHTpauuilo pactsopa rmgpokcuga HaTpusa no okeugy 6opa C, r/cm3, BbIUMCNAT MO
chopmyne

C=— . (26)

rae T — macca okcuga 6opa B 1 cm3cTaHAapTHOrO pactBopa 60pHOI KUCAOThI, T;
V — 06beM CTaHAapPTHOrO pacTBopa 6OPHON KUCNOTbI, B3ATOrO AJ19 TUTPOBAHUS, CM3;
V, — 06beM pacTBopa rMapoKcua HaTpusi, U3pacxof0BaHHbIN Ha TUTPOBaHNe, cM3.
11.1.2 TlpoBefeHve aHanusa
Hasecky amanu 0.5 r B n1aTMHOBOM TUINe cMewwnBaoT ¢ 5—6 I yrekMcnoro Hatpusa 1 cnaasnsaoT B
MychbenbHoi neun npu Temnepatype 800 °C — 850 °C B TeueHne 30—40 MUH.
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Mnae oxnaxpatT, pacTBOPSIOT B ropsdyeli Bode B cTakaHe BMecTMMOCTbio 300 cM3 M HarpeBawT [0
MOIHOTO pacnafaHns KOMOYKOB.

PacTtBop HeliTpanu3ytoT a3oTHOW kucnoToit (1 :1) Ao cnabokucnoli peakuuy No MeTUI0BOMY OpPaHXXeBo-
MY 1 OCTOPOXHO NPUNBAIOT PacTBOP Yr/IEKMCIOro HaTpusa A0 cnaboLyenoyHol peakuuu, nsberas ero nsbbiT-
ka. PacTtBop HarpeBalT 5—7 MUH Ha BoAAHON GaHe, oxnaxaloT 1 BMecTe C 0CafKkoM NePeHOCAT B MEPHYIO
Konby BMecTMMOCTbio 250 cm3, 40/IMBAIOT BOAOW A0 METKM, NepemMeLlrBatoT, Jal0T HEMHOIO OTCTOATLCA Ocaj-
Ky rmapookunceit MeTanios, Nocne Yero pacTsop huabTPyT Yepes Cyxoi mnbTp B CyXyto Konoy.

ANnKBOTHYH YacTb pacTtBopa 100 cm3 nomewiatT B konby BMecTMMOCTbio 250 cm3, NOAKACASIOT No
CMeLLlaHHOMY VMHAMKATOPY COMsiHOM kucnotoi (1 : 1), gaBasA 1—3 kanau B U3ObLITOK, U KUNATAT B TeuyeHue
15 MWH 4,0 NOSTHOTO yAaneHns Yrnekcoro rasa; pacTBop A0/HKeH 6biTb OKpaLleH B hMoneToBbIli UBeT. Mocne
KUMAYEHNS pacTBOp OXNAXAAK0T, HENTPaM3yloT pacTBOPOM rMAPOKCHMAA HaTpua A0 nepexoda ¢omonetosoi
oKpacky pacTBopa B YCTONUMBYIO 3e/1eHYL0. 3aTeM K pacTBopy npubasnaT 1 maHHUTa. 5—7 kanenb heHon-
TanenHa v TUTPYIOT pacTBOPOM rMAPOKCUAA HAaTPUS A0 NosBaeHns hroNeToBON okpacku. MNMprnbasnsaioT elle
1r mMaHHUTa W. ecnn hroneToBasa okpacka nucyesaeT, MPOLO/HKAIOT TUTPOBATL PACTBOPOM rMAPOKCUAA HaTpUs
[10 MOMEHTa, Korga npu f06aBfeHnn ouepesHol NopuuyM MaHHUTa OKpacka pacTBopa nepecTtaHeT U3MeHSTb-
cA. OgHOBPEMEHHO MPOBOAAT KOHTPO/IbHbIN OMbIT.

11.1.3 O6paboTka pe3ynbTaToB

MaccoByto fonto okcnga 6opa. X, %, BbIUMCAAIOT No hopmyie

C(V-V,)100
X % oot . (27)

roe C — maccoBasi KOHLeHTpaumsa pacTeopa ruapokcuaa Hatpust no okeuay 6opa, r/cm3;
V — o06bem pactBopa rMapoKkcmaa HaTpus, U3pacxofoBaHHbIli HAa TUTPOBaHME NPo6bl, CM3;
V, — 06beM pacTBopa ruapokcuia HaTpus, U3pacxofoBaHHbI HA TUTPOBAHKE KOHTPOJILHOIO OMbITa, CM3;
T — macca HaBeckw, T.
PacxoxaeHusi pesynbTaTtoB napasinesibHbiX onpeAesieHnii He A0/MKHbI NPEBbIWAaTh 3HAYEeHUI, ykasaH-
HbIX B Tabnuue 1.

11.2 TMoTeHUMOMETpPUYECKUn MEeTOf,

MeTof oCcHOBaH Ha 06pa3oBaHUV CUIbHO AUCCOLMUPYIOLWMX KOMMIEKCHBIX COefUHEHU GOPHOW Knc-
N0Tbl C MHOrOATOMHbBIMU cnupTamy (MaHHUTOM, F/IMLEPUHOM), TUTPOBaHUN 06pa3yoLLUXCA KOMMNIEKCOB pac-
TBOPOM rMApOKCUAA HaTpUs U NOTEHLMOMETPUYECKOM OrfpeAesieHn TOUYKU 3KBUBAsIEHTHOCTU. Melatwuee
B/IMSIHVE aJTIOMUHNA YCTPAHAOT CBA3bIBAHWEM €0 CEerHeTOBOW COJbIO.

11.2.1 Annapartypa, peakTuBbl, pacTBopbI

MarHutHas mellasnka.

pH-meTp Nt060ro TMNa B KOMMNIEKTE CO CTEK/IAHHBIM U X/I0pCepebpsHbIM 31eKTpogamMu.

Kanuii-HaTpuii yrnekucnblii 6e3sogHbiii no MOCT 4332.

Kanwii-HaTpwuii BUHHOKMCABIA no TOCT 5845.

Kucnota cepHas no FOCT 4204. pas6asneHHas 1:4 n 1:10.

MaHHUT (MaHuTOoN) [6].

MeTunoselii opaHxeBblii (MHAaMKaTop) [7]. 0.1%-HbI1 pacTBop.

Kucnota 6opHas no FOCT 9656.

Hatpusa rugpokeng no FOCT 4328. pacTBop KOHLUeHTpauuu 2 r/agm3.

[na onpegeneHns KOHUeHTpauumn pacTBopa rmapokcuaa HaTpysa no okcuay 6opa HaBeckn GOPHONM Kuc-
notbl 0.1 1 0.2 r nomeLaloT B NIATUHOBbLIE TUMN U CNNABASAKOT C 3 T YI/IEKUC/IOTO Kanua-HaTpus. MNnasbl Bbl-
LenaymBaloT B BOAE M NOCTYNnatoT ganee, Kak Npu aHanuse ucnbiTyeMoi npobsl no 11.2.2. OgHOBpPeMEeHHO
yepes BCe CTaAuN aHasm3a NPOBOAAT KOHTPO/IbHbIN OMbIT.

MaccoBylo KOHLeHTpauuio pacteopa rugapokcuga Hatpus C no okeugy 6opa. %. BblUMCNAT No hopmyne

(28)

roe T — Mmacca okcuga 6opa B HaBecke, T;
V — 06beM pacTBopa rMapokcmaa HaTpusi, u3pacxofoBaHHbIi HA TUTPOBaHWE pacTBopa 60pHOI KMc/o-
Tbl. CM3;
V2 — 06beM pacTBopa rmapokcuaa HaTpusl, M3pacxofoBaHHbIli Ha TUTPOBAHUE pacTBOpPa KOHTPOJIbHOIO
onbiTa, cm3.
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11.2.2 MNMpoBepfeHne aHanmsa

Hasecky amanin 0.5 r TwaresibHO nepemMeLlLnBaloT B MNJaTUHOBOM TUrfe C 3 I YI/IEKUCIOro Kans-Ha-
Tpus 1 cnnaBnsalT B MydenbHol neun npu temnepatype 800 °C — 850 °C B TeueHune 30—40 muH. MnaB
BblLLE/TAYNBAOT ropsyeil BOAOI NMpv HarpeBaHUuW B cTakaHe BMeCTUMOCTbi0 250 cm3. PacTtBop ¢ ocafkom
oxnaxaaloT, NepeHocAT B MEPHYI0 Konby BMeCTUMOCTbI0 250 cm3, AoNMBaOT BOAOW 40 METKU U TwaTesibHO
nepemeLnsaoT. PUAbTPYIOT Yepes nUabTP cpefHelt NA0THOCTW, ubTP C 0CaAKOM OTOpackiBalOT. A/IMKBOT-
HYI0 YacTb 50 cM3 noslyyeHHoro cunbTparta Uam pactsopa, NosyYeHHOro no 12.1.2, nomeLarnT B KOHUYECKYHO
Konby BmecTMocTbio 100 cm3, fo6aBnsoT 0.7 r CErHETOBOM COMMM U HENTPaNU3ykT cepHoii kucnoTon (1:4)
B MPUCYTCTBUM METW/IOBOTO OpaHXeBoro. Konby HakpbiBalOT CTEK/IOM W HarpeBailoT A0 KUMEHUs, oxniaxaa-
tor. Nocne oxnaxaeHns pacTBop MEPEHOCAT B CTakaH BMeCcTUMOCTbi 150 cm3, ycTaHaB/MBaAKOT CTakaH Ha
TUTPOBASIbHBIA CTONNK 3NEKTPOMArHUTHON Meluasiku, OnyckaloT B PacTBOP MarHWT, 3N1eKTpoAbl U BKIOYaloT
mMewasnky. C nomouibto cepHoit kucnotbl (1 : 10) n pactBopa rugpokcuga Hatpus (0.2 r/gm3) HelTpanuayoT
pactBop A0 pH 7,0. B HeliTpanbHbIii pacTBop BBOAAT 3—4 T MaHHWTA, NPU 3TOM CcTpesika pH-MeTpa OTK/I0HSA-
eTcsl B061acTb MEHbLUUX 3HaYeHUV pH. TUTPYIOT pacTBOPOM rMapoKcuaa HaTpua [0 BO3BPALLEHNSA CTPEKM K
3HauveHunto pH 7.0. gobasnAoT ewe 1—2 r MaHHWUTa W. ecnn cTpenka pH-meTpa OTKNOHWUTCA, 4OTUTPOBLIBAIOT
8o pH 7.0. OgHOBpPEMEHHO Yepes BCe CTaAuM aHasIM3a NPOBOASIT KOHTPOJIbHBINA OMbIT.

11.2.3 O6paboTKa pe3ynbLTaTtoB

Maccosyto gonto okcuga 6opa X. %, BbIUMCAAIOT N0 hopmyne

C(Y,-Y2)Y,

' «100. (29)
V3am

rge C— maccoBasi KOHLEeHTpauus pacTeopa rmgpokcuaa Hatpus no okeugy 6opa, r/cm3;
W\ — 06bem pacTBopa rMapoKcuaa HaTpus, U3pPacxofoBaHHbI Ha TUTPOBaHWE, CM3;
Vg — 06bem pacTBopa rmapokcuaa HaTpus, N3pacxofoBaHHbIi Ha TUTPOBaHWE KOHTPO/ILHOTO ONbITa, CM3;
VA— 06LwWmit 06BeM pacTBopa UCNbITYyEMOI Npobbl, cM3;
Ya— 06bem asMKBOTHOI YacTu pacteopa, CM3;
T — Macca HaBecku amanu, T.

12 MeTogbl onpegeneHusa cogepxaHua dotopa

12.1 doTomMeTpuUecKunii meTop,

MeTof, ocHOBaH Ha paspyLUeHUV OKpalLeHHOro KOMM/IEKCHOro COefMHEHNS aNIn3apuHOBOrO KPacHoro ¢
LMpKOHVeM Topua-noHammn n ocnabneHny okpacku pacteopa. [manasoH onpefensiemMbliX MacCoBbIX fonel
Topa — 0,5 % — 6 %.

12.1.1 Annapatypa, peakTusbl, pacTBopbl

®OTOKO/IOPUMETP UM cnekTpodoToMETP.

Kucnota cepHas no FOCT 4204 v pactBop 1 Monb/gm3.

Kucnota consaxasa no FOCT 3118.

AMMOHWIA yrnekucnblin no FOCT 3770.

Kanuii-HaTpuii yrnekucnblii 6e3sogHbii no TOCT 4332.

KpemHus anokeng no FTOCT 9428.

Ann3apuHOBbIN KpacHblli C, pacTBop KOHUeHTpauun 1,2 r/gm3.

LIMpKOHUA a30THOKMCAbIN 2-BOAHbI (8). pacTBopbl A 1 B.

PacTteop A: 1,2000 r a30THOKIC/IOTO LIMPKOHWUNA pacTBOPSAIOT Npu HarpesaHuu B 200 cm3 BoApl. Mo mepe
pactBopeHns npuameatoT 30 cM3 CepHO KUCNOTbl 1 60 cM3 CONAHON KMCNoTbl. OXTaXAeHHbI pacTBop nepe-
HOCAT B MEPHYIO KONGY BMECTUMOCTbI0 1 AM3, ,OBOAAT [0 METKM BOAOW M NEpemMelLnBatoT; (UIbLTPYIOT Yepes
NAOTHbIN OUNBTP.

PactBop B: pactBop A pa3basnsiotr Bogoi 1:1 (roToBAT nepej NnpYMeHeHueM).

LinpkoHuit (IV) xnopokuck 8-BogHas [9]. pactBop: 0.3540 I X/1I0POKUCK LMPKOHUSA PacTBOPSIOT B
600—800 cm3 Boabl. MeaneHHo, npu nepemelumBaHun gob6aensawT 30 cmM3 cepHoi kucnoTel 1 100 cm3 co-
NAHON KNCNOTbI, OXNaXAl0T 0 KOMHATHON TemnepaTypsl, AOBOAAT BoLOl A0 1AM3, nepemelunsatot. MNony-
YeHHbIi pacTBOp roToB K ynotpebaeHunio yepes 1 4; XpaHUTCS B CK/ISIHKE 13 TEMHOTO cTekna.

HaTpuii dotopucteiii no TOCT 4463. CTtaHgapTHbIi pacTBOp A C MaccOBOI KOHLeHTpauwueli dTopa
0.1 mr/cm3: 0,2210 r chTopmcToro HaTpusl pactBopstoT B 100 cm3 Boabl 1 AoBOAAT Bodon fo 1 am3. PacTBop
XPaHAT B MNONMITU/IEHOBOW nocyge.
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PactBop B ¢ maccoBoii kKoHueHTpaumei gptopa 0,02 mr/cm3: 50 cm3 pacTBopa A NOMELLAT B MEPHYHO
KON16y BMEeCTMMOCTbI0 250 cm3, 40MBaAKOT BOAON O METKM 1 NepeEMELUNBAOT.

12.1.2 TlpoBepeHue aHanusa

HaBecky amanu 1 r npu maccoBoii gone ctopa go 2 % wnm 0,5 r npu maccoBoit gosne ot 2 % o 6 %
TWwaTenbHO MepemelunBaloT B NAATUHUBUM TUTNE C MENKOPAacTepTbiM YI/IEKAC/IbIM Kasimem-Hatpuem c [o-
6aBneHvemM gnmokcuaa KpemHns us pacuyeta 5 r yrnekucnoi conm n 0,2 r guokeuga KpemHust Ha 1 r Hasecku
amanu u cnaaensawT npu Temnepartype 900 eC — 1000 °C 25—30 MUH: NnaB BbllleslauynBatoT ropsiuein Boaoi
B CTakaHe BMeCTMMOCTb 250—300 cM3, HarpesatlT 40 NOMHOIo pacnageHuss KOMOYKOB nsaBa U NepeHoCcAaT
BMeCTe C 0CafikOM B MepHYI K0nby BMeCTUMOCTbI0 250 M3, 4OBOAAT [0 METKM BOAON, hUNbTPYIOT.

MpumeyaHne — TlonyyeHHbI pacTBOP MOXET ObITb MCNOMBL30BaH A1 onpegenexHus okeuaa 6opa no 11.2.2.

ANNKBOTHYIO YyacTb 50 cmM3 nomMeLllatoT B K016y BMeCTUMOCTb0 250 cM3, NpMbaBnstoT nopuusmn yrine-
KUCNbIA aMMOHMIA A0 nonydeHus pH 9 (No yHuBepcanbHOW UHAMKaTOPHOU Gymare). Konby nomewiarot B Ku-
nawyto BofsaHyto 6aHi0 Ha 30 MMH. YTOGbI ammuak BblAENUICA B BUAe rugpokcupa. PactBop oxnaxgator,
[0NVBaloT A0 METKM BOAOW, NnepemelumsaioT, hunbTpyoT.

ANNKBOTHYH YacTb (B COOTBETCTBUM C Tabnuueii 4) noMmellarT B Kos16y BMecTuMocTbio 100 cm3.

Ta6bnunuya 4
MaccoBas gons Macca HaBeckn O6beM a/IMKBOTHO Macca ¢pTopa B aMKBOTHOIA
Cxema pasbaeneHus
Topa, 4 amanu, r yacTtu, cmM3 yacTu pacTeopa, Mr

0,5—2 1.0 10 50 10 0,05—0,20

250 250
2—4 0.5 0.5 50 10 0.10—0,20

250 250
4—6 0.5 0.5-50 5 0.10—0.15

250 250

MpunueatT 5 cmM3 pacTBOpa annM3apruHOBOro KpacHoro C (MasiMHoBas okpacka), HeliTpasmayT pacTBo-
pOM cepHOWi kncnoTbl 1 Monb/AM3 A0 Nepexofa OKpacku pacTBopa B XenTblii LUBeT, npunnsatoT ele 5 cm3 cep-
HOW KMcnoTebl U 5 cM3 pacTBopa X/I0POKUCU LMPKOHUS unm 5 cm3 pactBopa b a3oTHOKWMCNOrO LMpKoHUNA.
PacTBop nepeBogsAT B MepHyto Kos16y BMecTUMocTbio 100 cM3, AoMBaAOT BOAOM A0 METKU U NEPEMELLMBALOT.

Yepes 2 4 n3mepsaoT oNTUYECKYIO NIOTHOCTL pacTBopa Ha (poTOKONOPUMETPE C 3e/1eHbIM CBETO(U/Ib-
Tpom (06nacTb cBeTonponyckaHus 520—540 HM) B KloBeTe TonwmHol cnos 10—20 mm.

B kayecTBe pacTBopa CpaBHEHWSA MUCMOJb3YT PacTBOP KOHTPOJ/ILHOIO OMbITa, NMPOBEAEHHbIN Yepes Bce
cTaAuv aHanusa. Maccy gptopa HaxoAAT no rpafyupoBoYHOMY rpadiviky.

12.1.3 NocTpoeHne rpagynpoBOYHOro rpadumka

B konby BmectumocTtbio 100 cm3 nomewyatot 1.0; 3.0: 5.0: 7.0; 10.0; 12,0 cmM3 cTaHAapTHOrO pacTeopa
Topa (pactBop b), uto cootBetcTByeT 0,02: 0,06: 0.10; 0,14; 0,20: 0.24 mr pTopa; ewe oAHYy Konby umc-
nonb3ylT AN KOHTPOILHOrO onbiTa. Bo Bce k0n6bl BHOCAT MO 5 cM3 pacTBopa anvn3apuHoBoro kpacHoro C.
HenTpann3yT pacTBOPOM CEPHOW KMCNOTbI KOHLEHTpauun 1 Monb/amM3 [0 M3MEHEHWS OKpackvu pacTtBopa B
XenTbliA ugeT, 4o06aBnAlT 5 cM3 3TON Xe KUCNoTbl B 136bITOK. MpunansatoT 5 cM3 pacTBopa X/I0POKUCU Lmp-
KOHMSA nnn 5 cM3 pactBopa a30THOKWUCIONO LMpPKoHWa. Kaxapblii u3 pacTBOPOB NepeBOAAT B MEPHY Kooy
BMecTMMocTbio 100 cM3, AO/IMBAIOT BOAOK [0 METKM ¥ NepeMeLlvBatoT.

Yepes3 2 4 n3mepaAnT ONTUYECKYIO NIOTHOCTL pacTBopos no 12.1.2. B kayecTBe pacTBopa CpaBHEHUA
MCMOMb3YIOT PACTBOP KOHTPOJILHOTO ONbITa 4718 rpagynpoBOYHOro rpadvika, B KOTOPOM COfEpPXaTcs BCe peak-
TUBLI KpOME CTaHAApTHOro pactesopa dytopa. Mo HakAeHHbIM 3HaYeHUAM ONTUYECKOW NAOTHOCTM PacTBOPOB
CTPOAT rpagynpoBOYHbIV rpadvk.

12.1.4 ObpaboTka pe3ynbTaTtoB

Maccosyto gonto dtopa X. %. BbIUMCAAIOT No popmyne

TV
X*-1-2.10 0, (30)
mV,
roe T, — macca pTopa, HaliieHHas no rpagyMpoBOYHOMY rpaduky, T;

V2 — o6wuii 06bem pacteopa npobbl, cM3;
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T — macca HaBecKku amanu, T;
V,, — 06bEeM anMKBOTHOI YacTu pacTBopa nNpo6bl, cm3.
PacxoxpgeHus pesynbTaTtoB napasfienibHbiX onpeAeneHunii He A0/MKHbI MpeBbiaTb 3Ha4YeHWi, ykasaH-
HbIX B Tabnuue 1.

12.2 ToTeHuMomMeTpuYeckuii meTopq,

MeTo/f OCHOBaH Ha M3MepeHun noTeHumnana MTopuaMoro MOHCENIEKTUBHOTO 3/1eKTpoaa, ycTaHaBImMBa-
€MOro B3aMeH CTEeKISAHHOro 3/1eKTPofa Ha BbICOKOOMHbI pH-MeTp-MUNMBONLTMETP WM MOHOMep. B ka-
YyecTBe BCMOMOraTeslbHOro MCMnosb3yloT xnopcepebpsHblii anekTpod. [uanasoH onpefensiemMblX MacCoBbIX
ponen cotopa — 0.5 % — 6 %.

12.2.1 AnnapaTtypa, peakTusbl, pacTBopbhl

BbICOKOOMHbI pH-MeTp-MUANnBOALTMETP M0G0 MoAenu, npegHasHavyeHHbli Ana paboTbl C MOHOCe-
NEeKTUBHbIMM 3/1eKTpoAamu, Uav noHomep tuna 3B-74.

Meluasika MarHuTHas.

OnekTpoa hTopuaHelii Tuna 3Ar-VI [10] unu gpyroro nogo6Horo Tuna. HoBbI 3n1ekTpos NnpeaBapuTerib-
HO BblfepxusatoT B pacTeope hropuctoro Hatpusa (0,001 monb/Am3) B TeHeHWe CYTOK U TLate/IbHO NPOMbIBa-
10T ANCTUNIMPOBAHHOI BOAOM, a Npy eXeAHEBHOI paboTe ¢ 3/1eKTPOAOM €ro XpaHAT B pacTBOpe (pTopucToro
Hatpusa (0,0001 monb/am3).

Kanwuii-HaTpuin yrnekmucnblin 6e3sogHbii no MOCT 4332.

Hatpuit cotopmcTbiii no TOCT 4463. cTaHAApTHbIe PacTBOPbI C MOMISAPHON KOHLUEHTpaLunein akBuBaneH-
Ta 0.01 (pF =2) n 0,001 monb/am3 (pF = 3): 0.4199 r hTOPUCTOr0 HaTPUSA, BbICYLUEHHOIO NpeaBapuTesibHO
00 MOCTOSIHHOM Macchl npy TemnepaType 105 X . nomeLalnT B MEpHYH konby BmecTuMocTbio 1 Am3, pac-
TBOPSAIOT B BOAE M [0OBOAAT 06bEeM pacTsopa 0 MeTKu, nepemMeLuvBaloT: pactsop umeet pF = 2 (maccosas
KOHUEeHTpauns ropua-noHa — 0.19 r/gm3), XxpaHAT B NONN3ITUIEHOBOW nocyae. Pa3baBneHneM 0CHOBHOMO
CTaHAapTHOro pacTeopa roToBAT pacTBop KoHueHTpauuy 0.001 monb/am3 (MaccoBas KOHLEHTpaums hTopua-
noHa — 0.019 r/gm3).

Kucnota consHasa no NOCT 3118, pacteop 1:1.

®eHondtanenH, cnuptoBoii 0,1%-HbIn pacTeop.

Conb anHaTpueBas atuneHamamuH-N. N. N'. N'-TeTpaykcycHoli Kucnotel 2-BogHas (TpuioH B) no
[OCT 10652, pactBop KoHueHTpauun 100 r/gm3.

Kncnota ykcycHaa no FOCT 61.

HaTtpuii ykcycHokucnblid 3-BogHblin no TOCT 199.

HaTpuii NMMOHHOKMCABIA 3-3ameLleHHbIi no FTOCT 22280.

Hatpuii xnopucTbii no MOCT 4233.

AueTaTHO-UUTpaTHbI 6ydhepHblii pactBop (pH 5.0 £ 0.2): B MepHy konby BMecTuMocTbio 1 aM3 no-
MewatoT 58 r x;iopuctoro Hatpus, 100 r yKCYCHOKMCNOro HaTpus. 15 r IMMOHHOKMCIIONO HaTpusi, NpuanBaioT
500 cmM3 ANCTUNIMPOBAHHOI BOAbI, PaCTBOPSOT Con, 06aBNAT 15 cM3 yKCYCHOW KUCIOTbI.

12.2.2 NpoBefeHne aHanmsa

Hasecky 0,5 r amanu TwaresibHO nepemMeLuvBatoT B NIaTMHOBOM TUI/1e C 3 T YI/IEKUCNOTO Kanua-HaTpus
1 cnnaensAwT B MydenbHoli neun npu temnepatype 830 X — 850 X B TeueHne 35—40 muH. MNnas oxnax-
JatoT, BbilenaunsatoT B 100— 150 cm3 ropsiveid Bogbl B cTakaHe BMECTUMOCTbio 250 cM3 nNpu HarpesaHun go
MOSIHOTO pacnajeHns KOMOYKOB MnaBa. PacTBOp C 0CafKOM OXNaXAAl0T, MePEeHOCAT B MEPHYIO KOnby BMe-
cTumMocCTbio 250 cMm3, fonnBaloT BOAON A0 METKM, TLiaTeNbHO nepemellvBalT U UNbTPYIOT yepes unbTp
cpefHeli NNOTHOCTU. PUALTP C O0CAAKOM OTOpAachIBAOT. ANMKBOTHYIO YacTb hunbTpata 2 cM3 nomeLalT B
cTakaH BMecTUMOCTbi0 100 cm3, HeliTpanusyoT pacTBOPOM COMAHON kucnoTel (1 : 1) B npucyTcTBun eHon-
pTanenHa. npunueatoT 10 cm3 pactBopa TpuaoHa B. 20 cm3 aueTtaTHO-UUTpaTtHoro 6ycepHoro pacteopa u
[ONUBalOT AUCTUAIMPOBaHHON Bogol [0 o6bema 50 cm3 (koHeuHbIli 06beM pa3BeeHus). CTakaH C pacTBo-
pOM yCTaHaB/MBAKT Ha TUTPOaasibHbIi CTO/IMK MarHUTHOW Mellasiku, B pacTBOP MOrpyXatT MarHuT, Tuia-
TeNbHO NMPOMbITbIe ANCTUNNPOBAHHOK BOAON (DTOPUAHLINA 1 BCMOMOraTe ibHbli 31eKTpoabl. MNepemMelunsatoT
pacTBOP MarHUTHON Meluankoi B TeYeHWe HEeCKOSIbKMX MUHYT M OTCYMTbIBAIOT YCTaHOBMBLUEECS 3HAYeHue
paBHOBECHOrO NoTeHuuasa B MWIIMBO/bTaX.

12.2.3 NocTpoeHne rpagympoBOYHOro rpadpuka

B nnaTtvHOBLIA Turenb nomewaT 3 T YrIeKUCNoro Kaius-HaTpusa 1 CnaasBnsioT B MydesbHOW neymn
npu Temneparype 830 X — 850 X B TeyeHne 30—40 MuH. MNnaB nocne oxnaxaeHus BbilenayvsalT B
100—150 cm3 ropsiyeii Boabl B cTakaHe BMeCTMMOCTbi 250 cM3 npu HarpeBaHun. OXNaxaeHHbI pacTBop
nepeHocAT B MEPHYIO KONby BMECTUMOCTbIO 250 cM3, 0NIMBAIOT BOAOW A0 METKU, OUNLTPYIOT Yepes hubTp
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cpegHeli nnoTHOCTU. B MepHble Konbbl BMecTuMocTbio 50 cm3 npunusatoT 1,0; 2.0; 3.0; 4,0; 5.0; 6.0; 7.0; 8.0;
9.0 cm3cTaHaapTHOro pacteopa Topuaa HaTpus MONSPHON KoHueHTpauun 0,001 Monb/aM3. 3T pacTBopbl
UMeloT 3HaveHns pF, cooTBeTCTBEHHO paBHble 4,70; 4.40; 4,22; 4.10; 4.02; 3.92; 3,86: 3,80; 3.74. B kaxayto
Konby npunueatoT No 2 cM3 unbTpaTa, HEWTPaNMU3yT PacTBOPbI COMAHON kucnoTol (1 :1) B NpucyTCTBUM
heHondTanenHa, npunmsatoT no 10 cm3 pacTeBopa TpuioHa b. 20 cm3 aueTtaTHo-uuTpaTHoro 6ycepHoro pac-
TBOpa. A4O/MBAKT AUCTUNNNPOBAHHOK BOAON A0 MeTku (50 cM3 — KOHEeuHbll 06beM pa3BefeHus) 1 nepe-
BOASAT B CTakaH BMecTMMOcCTbto 100 cm3. CTakaH C pacTBOPOM YyCTaHaBMMBAKT Ha TUTPOBaSIbHbIA CTONMK
MarHWTHOI MeLllasikv 1 ganee nocTynatwT, Kak ykasaHo B 12.2.2.

Mo pesynbTatam n3MepeHuii CTPOAT rpagyvpoBOYHbIN rpadvk, OTkIadbiBas no ocu abeumce 3HaveHns
pF rpagyvpoBOYHbIX PAcTBOPOB, & N0 OCK OPAMHAT 3HAYEHMA NOoTeHUManoB B MuaansonbTax E (MB).

12.2.4 O6paboTka pe3ynbTaTos

Mo rpagyvpoBOYHOMY rpadinky HaxoAAT 3HayeHue pF. 13 KOTOPOro, MO/b3ysiCb COOTHOLUEHWEM
Ilg C = - pF. paccuuTblBalOT MOMSPHYIO KOHLEHTpauuio dTopuaa HaTpus B pacTBOpe aHanun3npyemoli npo-
6b1 C. MOnb/gM3.

MaccoByio gonto ditopa X. %, paccunTbiBaloT no hopmyse

C0,0191/,V3
X = 100. (31)

roe C — KoHueHTpauus hropuga Hatpusi, MoNb/am3;
0,019 — KoadhdhmLMeHT nepexofa OT MOMIAPHON KOHLEHTpauuy pacTsopa dTopuaa HaTpysa K MaccoBOi KOH-
LueHTpauun dpropua-noHa, r/am3;
— KOHeYHbl1 06BEeM pa3BefeHUsi anNnKBOTHOM YacTh Npobsbl, cM3;
V3 — 06wmit 06beEM pacTBOpa aHasM3npyemMoi npobbl, cm3;
V2 — 06beM asIMKBOTHOW YacTy nNpobbl, cm3;
T — HaBecka aMasn T.
PacxoxgeHus pesynbTaTtoB napasinefibHbiX onpegeneHnii He JO/MKHbI NPEBbIWATb 3HAYEHU, yKasaH-
HbIX B Tabnuue 1.

13 'paBMMETPUYECKMIA METOL ONpPeAeNeHNa COAePXKaHNSA OKCUAOB HaATPUS N Kasius

MeTopg, ocHOBaH Ha BblAeNEeHUN Kanus 1 HaTpusi B BUAE CEPHOKMCIIbIX CONEN, X MPOKarMBaHUN 1 B3Be-
lwmnBaHnM. Melaioliee BAMSHWE anlOMUHUA, TUTaHa, Xenesa ycTpaHsAT 06paboTKON HacbILLEeHHbIM BOAHO-
CNMPTOBLIM PACTBOPOM YINEKMCIOr0 aMMOHMSA. MNPYMEHAI0T 415 amasnei Npyu MacCcoBOii 40/1e CYMMbl OKCUAOB
KobanbTa 1 Hukens He 6onee 1 %. [lnanasoH onpegenseMbiX MacCOBbIX A0/EA CyMMbl OKCUAO0B HaTpus 1
Kanna — 5 % — 30 %.

13.1 PeakTuBbl 1 pacTBopbl

Kucnota cepras no FOCT 4204. pa36asneHHasa 1:2.

Kucnota ¢ptopucto-sogopogHas no FOCT 10484.

AMMuak BogHblii no FTOCT 3760.

CnupT 3TUNOBbIN pekTdunKoBaHHbIi no MCOCT 18300.

AmMMOHWIA yrnekncnblii no FTOCT 3770. HachbIWeHHbI pacTBOp YINeKkMcsioro aMMoHus (peaktus Ladodp-
rota): kK cmecu, coctosiwein n3 18 cm3 ammunaka. 75 cm3 Bogbl 1 95 cm3 cnupTa, NpUbaBnaT HeGONbLINMY
NopUusMY CBEXOpacTepTblli YIEeKUCbIA aMMOHWIA, KaXAbli pa3 SHeprnyHo B36anTbiBas M f06aBNAS Kax-
[yt0 HOBYIO NMOPLMIO YI/IEKMCIOr0 aMMOHKA NOC/e NOJSIHOrO PacTBOPEHUS NpeablayLiei; roTOBHOCTb peakTuea
onpegensioT No HaMYMIo Ha AHe Konbbl He6ONbLLIOrO ocTaTka TBEpAoW conu. PeakTuB XpaHAT B CKNSAHKE C
npuTepToli NPOGKOIA.

13.2 NpoBegeHne aHannsa

Hasecky amanu 0.5 r B N1aTMHOBOI Yallke cMavnBatoT BOAOW, npunusatoT 10 cm3 hTOoprUCTO-BOA0POA-
HOI Kkncnotbl 1 5—7 cm3 cepHoli kncnotobl (1 : 2), cogepXnumoe yallkM HarpeBatoT, BbiMapuBaloT gocyxa u
OCTOPOXHO NpoKanuaatoT B Mydhene npu Temnepartype 700 °C — 800 °C 0 NOSHOMO yAasieHnst NapoB CepHOIA
KWUCNOTbI.

OcTaTtok npu HarpeeaHumn obpabartbiBatoT 15 cM3 BoApl M 3 cM3 amMuaka, pactTupas 0cafoK CTeK/SHHON
nasnoykoii. CoaepxrmMoe Yallkm NepeHocsT B CTakaH BMecTuMocTbio 150—200 cm3. CTakaH CTaBsiIT B COCY[
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C Xo0/I04HoOl BOAON W, He OTCMNLTPOBbLIBAas 0cafoK, NpuamMBatT 50 cM3 HaCbILLEHHOTO pacTBopa Yr/1ekncsoro
aMMOHUSA, 3HEPIMYHO NepeMeLurBas CTEKNSHHOW Nanoykoi.

CTakaH HakpbIBalOT YaCOBbIM CTEK/IOM 1 BbIAEPXMBAIOT B COCY/e C X0N104HON Bogoi 30—40 MUH. nepu-
0MYeCKN NepemMelLnBasi COAEPXMMOE CTakaHa CTEK/IAHHOW Nanoykoii. 3aTem pacTBOp C 0CafKoM NepeHocAT
B MEpHyIo Konby BMecTMOoCTbio 100 cM3, 4oNMBatOT A0 METKM BOLOW, NepeMeLLnBaloT, NepenBatoT B CTakaH,
B KOTOPOM NPOBOAW/IOCH OCaxeHune. [laloT ocafKy OTCTOATLCA U OMNbTPYIOT Yepe3 Cyxoi unbTp cpeaHeli
NM0THOCTU B CyXyto konby. Mepsyto nopuuio dnabTpaTa oTopackiBatoT, 0TOMpatoT B NAATUHOBYIO YaLlKy afink-
BOTHY YacTb 50 cM3 1 NUCTENMHHM BbiNapusaloT Jocyxa.

OcCTaToK OCTOPOXHO HarpesatoT B Mydene [0 yaaneHuss aMMOHUAHBIX CONei, NPOKaMBaloT Npy Temne-
patype 700 °C — 800 °C. oxnaxaloT 1 B3BELUNBAIOT.

MpokaneHHbI 0cafok PacTBOPAIOT B ropsyeit Boge, pacTsop hunbTpytoT, Yallky v hunbTp npombiBaloT
6— 8 pa3 ropsayein Bogon. GunbTP NOMELLAIOT B TY e YallKy, HarpesaioT, MPOKasMBalOT 1 B3BELLMBAIOT.

13.3 O6paboTka pe3ynbTaTtoB

MaccoByl0 400 CYMMbl OKCUO0B LLEM0oYHbIX METaNIoB X. %, YC/IOBHO NepecunTaHHyl0 Ha OKCcUA Ha-
TPUS. BbIYMCASAIOT No chopmysie

, (T, -72)0,4364-100V2
X . 02}
raoe T — macca NaaTMHOBOI Yallku ¢ 0cafKkoM cynbatos, r;
T2 — macca n1aTMHOBON Yallku nocne yaaneHns cynbgaros LenoYHbIX MeTanos, T;
0.4364 — KoathhunUMeHT nepecyeTa cynbara HaTpua Ha OKCUA HaTpus:
V2 — obwwii 06bem pactsopa npobbl, cM3;
T — macca HaBeCku amanu, T;
N, — 06beM a/INKBOTHOI YacTu pacTBopa, B3ATON AN aHannsa, cm3.
PacxoxgeHns pesynbTaTtoB napannenbHbiX onpefeneHnii He AO/MKHbI MpPeBbIllaTh 3HAYEHWIA, yKkasaH-
HbIX B Tabnuue 1.

14 TuTpuMeTpuUYecKnini MeTo onpeaesnieHns cogepxaHua okcmga mapradua (1)

MeTog 0CHOBaH Ha oKMcneHun noHos MapraHua (Il) HagcepHOKMCIbIM aMMOHMEM A0 MapraHueBon Kuc-
NOTbI B KNC/OW cpefe B NPUCYTCTBMU a30THOKVC/IOTO cepebpa v TUTpoBaHWM MoHOB M N04 pacTBOPOM MbILLbS-
KOBUCTOKMC/IOrO HaTpus. inana3oH onpegensemMblX MaccoBbIx fonei okcuga mapraHua (1) — 0.5 % — 4 %.

14.1 PeakTuBbl 1 pacTBOpbI

Kucnota consHas no FOCT 3118.

Kucnota cepHasi no FOCT 4204. pasbaBneHHas 1:4.

Kucnota dptopucto-sogopogHas no NOCT 10434.

Kucnota optochocchopHas no MOCT 6552.

Kanwuit nnpocepHokucnbliii no NOCT 7172.

Cepebpo asoTHokucnoe no FOCT 1277. pactsop 5 r/gm3.

AMMOHWI HaACEPHOKMCIbINA (Nepcynbgart ammoHus) no FOCT 20478. pacteop 150 r/am3.

HaTpuii MbilbAKOBUCTOKMCABINA, pacTBop 0.7 r/am3.

Kanuii mapraHuoBokucabli no FOCT 20490. cTaHgapTHbI pacTBOpP C KOHUEHTpauuel mapraHua
0.2 mr/gm3: 0.5754 r MapraHUOBOKMC/IOrO Kanus nomeLialoT B cTakaH BMecTuMocTbio 30 cM3, cmaunsaloT
10—20 cm3 Bogpl, npunveatT 10 cM3 CONSHOW KUCNOTbl, OCTOPOXHO BbiNapMBalT 40 06pa3oBaHus coneil,
cmaumBatoT 10 cM3 consHOM KncnoTbl, npuansardT 10 cM3 CEpHOI KUCOTbI U BbiNapuBalT 40 NOMHOMO yaa-
NeHnsa cepHoii kncnoTbl. CoaepXumMoe cTakaHa ox1axgatT, pacTBOPSOT COMM B BOAE, NMEPEHOCAT B MEPHYIO
Konby BMeCTUMOCTbIO 1 M3, f0NVBAIOT BOAON A0 METKM U NEpeMeLLMBatoT.

[na onpeaeneHns MaccoBOW KOHLEHTpauuu pacTtBopa MbILbSKOBUCTOKUCIONO HATPWUA N0 MapraHuy
25 cM3 cTaH4apTHOro pacTBopa MapraHiia nomeLatT B K016y BMECTUMOCTbI0 250 cm3, pa3baBnsoT ropsyei
BOAOI A0 o6bema 100 cm3, npunusatoT 10 cm3 cepHoit kucnoTsl (1 : 4), 10 cm3 opTOodhoCOPHOR KACMOTbI,
10 cm3 pacTBOpa a30THOKUCIOro cepebpa n 20 cM3 HaACEPHOKMCAOrO aMMOHMSA. MosTyYeHHbIn pacTBOp A0BO-
OAT A0 KMNEHNA U KUMATAT 1 MUH, OXNaXAatoT [0 KOMHATHOW TemnepaTypbl U TUTPYIOT PaCTBOPOM MbILLbSAKO-
BMCTOKWC/IOTO HATPVA 4,0 UCHE3HOBEHNA MasIMHOBOI OKpPacKu.

29



FOCT P 51755—2001

MaccoByo KOHLEHTPaLMIO pacTBoOpa MbllLbAKOBUCTOKUCIOTO HATpUsA no MapraHuy C, r/cM3, BblunMCAsaoT
no dopmysne

Y¥0.0002

roe  V — o6bem cTaHAApTHOrO pacTBOPa MapraHLOBOKUC/IOTO Kaius, B3STbIA AN TUTPOBaHUS, CM3;
0,0002 — macca MapraHua, cooTseTCTByWLWaa 1 cM3 cTaH4apTHOrNo pacTsopa MapraHLu0BOKUCIOIO Ka-
s, T,
— 06BbeM pacTBopa MbILUbAKOBUCTOKMNC/IONO Kanns, N3pacxofoBaHHbI Ha TUTpoBaHue, cM3.

14.2 TlpoBegeHue aHanusa

HaBecky amanu 0,1 r nomeLjaloT B MIATMHOBYIO yvallky, obpabaTtbiBatloT cMecbio 10—20 cm3 cepHoii
kucnotbl (1 :4) n 3—6 cM3 hTOpUCTO-BOAOPOAHON KMCNOThI, BbinapmBatoT Aocyxa. Cyxoii ocTaTok cniaBnswoT
C MMPOCEPHOKUC/ILIM KanneM, naae o6pabaTsiBaloT ropsiveli Bogoli ¢ fobasneHmem 10 cM3 cepHoli KUCNOTbI
(1; 4) v HarpeBaloT A,0 NOJIHOTO PACTBOPEHUS COMEN.

MMony4YeHHbIl pacTBOpP NEpPeHOCHT B KO/IBY BMecTUMOCTbio 250 cm3, pa3basnsaT Bogoit Ao 100 cm3,
npunveatT 10 cm3 opTodoccopHoii kncnotsl, 10 cmM3 pacTBopa a3oTHoOkMcNoro cepebpa. 20 cm3 Haacep-
HOKWUC/IOTO aMMOHWS, HarpesalT, OOBOAAT A0 KUMEHUA U KUNATAT 1 MUH. PacTBop oxnaxgawT 40 KOM-
HaTHOI TemnepaTtypbl N TUTPYIOT MbILUbAKOBUCTOKAC/IBIM HaTPUEM [0 MCYE3HOBEHWSA Ma/IMHOBOI OKpacku
pacTtBopa.

OnpefeneHne okcuga mapraHua MOXHO BECTU U3 pacTBopa, NoslyyeHHoro no 10.1.2. A/IMKBOTHYIO YacTb
50 cM3 3TOro pacTsopa NepeHocAT B Konby BMecTuMocTbio 250 cm3, npunusatoT 10 cM3 cepHoli KUCNOThI
(1 :4), pa3basnsT BoAoW A0 06bema 100 cm3, npunusatoT 10 cm3opTodoctopHoii kncnotel. 10 cm3 pacTso-
pa asoTHokucnoro cepebpa. 20 cM3 HafCEepPHOKMC/IOTO aMMOHUSA, HarpeBatoT, 0BOAAT A0 KMNEHUS U KUNATAT
1 MuH. PacTBOp OXNaxaatoT 40 KOMHATHON TemnepaTypbl U TUTPYIOT MbILbSKOBUCTOKUC/IbIM HATPUEM A0 UC-
4Ye3HOBEHMSA Ma/IMHOBOI OKpacku pacTBopa.

14.3 O6paboTka pe3ynbTaToB

BbluncnsoT MmaccoByto A0t okenga mapradua (1) X. %, no dpopmyne

07)12912 =m0
T

roe C— maccoBas KOHLUEeHTpaLumsa pacTeopa MblllbAKOBUCTOKMUC/IONO HATPUS Mo MapraHuy, r/cm3;
V, — 06bem pacTBopa MbILLbAKOBUCTOKMCIOMO HATpUs, N3Pacxof0BaHHbIN Ha TUTpoBaHne nNpobbl, cM3;
V2 — 06bem pacTBopa MblLLbAKOBUCTOKUCIOrO HATPUS B KOHTPO/IbHOM OMbITe, CM3;
1.2912 — koachuumeHT nepecyeTa Ha okeug mapranua (I1);
T — macca HaBecku amanu, .
PacxoxaeHns pesynbTatoB napasinefibHbiX onpefeneHunii He JO/DKHbI NPEBbIWAaTh 3HAYEHWR, yKasaH-
HbIX B Tabnuue 1.

15 doToMeTpuUeckuini MeTog onpeaeneHns cogepxaHusa okcmuaa kobanbTa (1)

MeToz ocHoBaH Ha 06pa3oBaHMU OKPALLEHHOTO B KPACHbI LIBET BHYTPUKOMMMIEKCHOTO COEAUHEHNS KO-
6asibTa C HUTPO30-P-CONbI0 1 N3MEPEHUM ONTUYECKON NIOTHOCTU MOJTyYEHHbIX PAacTBOPOB. [lMana3oH onpege-
nsieMbIX MaccoBbIX gonei okcuga kobanbTa (1) Bamanm — 0,001 % — 2.5 %.

15.1 AnnapaTtypa, peakTuBbl, PacTBOpPbI

doToKONOPUMETP MW CNekTpothoToMeTp.

Kanwuii nupocepHokucnelli no FOCT 7172.

Kucnota cepHas no FOCT 4204 un pas6asnerHas (1 : 4).
Kucnota ctopucto-sogopogHas (nnasmkosas) no FOCT 10484.
Kucnota asotHas no FOCT 4461.

Kucnota consHas no NOCT 3118. pa3z6aBneHHasa 1:1.

Ammunak no FOCT 3760.
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CnupT 3TUNOBBIA pekTudukoBaHHbIi no FOCT 18300.

Hatpwuii ykcycHokucnblid no FOCT 199. pacteop 500 r/gm3.

deHondTanenH, cnuptoBoii 0.1%-HbIl pacTeop.

HuTpo3o-P-conb (guHaTpresas cofib 1 HUTPO30-2-HadToN-3,6 AucynbokmncnoTel) (11]. pacTeop mac-
COBOW KOHUeHTpauun 1r/am3.

KobanbT meTannnyeckuin. CtaHfgapTHbIli pacTBop A ¢ MaccoBoW KoHLeHTpauueii kobanbTta 0.1 r/gam3ro-
TOBAT pacTBopeHnem Hasecku 0,1000 r meTanimueckoro kobasibTa B CMeCK COMSIHON 1 a30THOW kucnoT (3:1).
3aTeM pacTBOp BbiNapuBarT focyxa U Tpuxabl BeinapmBatoT ¢ 10— 15 cm3consHoli kucnioTbl. Cyxoli ocTaTok
pactBopsioT B 20 cM3 consHoM kncnoThl (1:1), pa3tasnsioT BOAOW, OX1aXAA0T, MepeBOASAT B MEPHY0 Konby
BMECTUMOCTbI0 1 AM3, LO0/IMBAIOT O METKM BOAON, NepemeLLnBaioT.

PactBop B. CBEXENPUroTOB/IEHHbIW, C MAcCOBOI KoHLeHTpaumeir kobanbta 0,01 mr/cm3. 10 cm3 pac-
TBOpa A nomMeLlalT B MEPHYIO KONI6Y BMeCTUMOCTbI0 100 cM3, 4oNMBaloT A0 MeTKV BOLOW W NepeMeLuvBaroT.

15.2 TpoBegeHne aHanusa

Hasecky amanu 6epyT B 3aBUCMMOCTUN OT COAepxaHus okcuga kobanbTa cornacHo Tabnuue 5.
Ta6bnuuya 5

MaccoBas fons

oKCIA KoBanbTa. % Macca HaBecku, T Pa3b6asneHne ANVKBOTHas YacTb, CM3
OT10.001 go 0.01 1 100 20
OT10.01 go 0.04 1 100 10
0710.04 o 0.10 0.5 100 5
OT1 0.1 o 0.2 0.1 100 10
OT1 0,2 80 0,5 0.1 100 10
O1 0.5 10 2,5 0.1 200 5

Mpoby nomeLyaloT B MNATMHOBYIO YallKy, CMaunBaloT BOAoM, npuameatoT 20 cm3 cepHoit kucnoTbl (1 : 4)
1 5—7 cm3 TOPUCTO-BOAOPOAHON KNCNOTLI. BbinapnBaloT 40 NOABMAEHUS NApOB CEPHON KNCMOThI, OXnaxaa-
t0T. 0OMbIBAIOT CTEHKM Yallkn BOAONM M pacTBOP BbiNapuBaloT gocyxa. Cyxoli ocTaTok cnnasnsaT ¢ 51 nupo-
CEPHOKMNC/IOro Kanus, Noay4yeHHbIn nnas BbiwenayvsatoT B 20 cM3 cepHoi kncnotobl (1:4) npy yMepeHHOM Ha-
rpeBaHun. pacTBOpP NePeBOAAT B MEPHYIO KONOY BMecTUMOCTbio 50—200 cm3 (B 3aBUCUMOCTM OT COAEepXKaHus
KobanbTa), pa3daBnAlT BOAOW 40 METKM 1 NepemMeLLnBatoT.

B cootBeTcTBMM € Tabnuueli 5 anvMKBOTHYKO 4acTb 3TOrO pacTBopa WiuM pacTBopa, Nosly4yeHHOro no
10.1.2. nomewjaloT B K016y BMeCcTMMOCTblo 100 cM3, HEATPaNU3ylOT aMMUakoMm B NPUCYTCTBUM (peHONTa-
neunHa fo cnabolenoyHoli peakuun. M36bITOK ammmnaka ycTpaHaoT npnbasneHnem 13 61opeTkn no kanasam
consHoli kncnotbl (1 :1). K pacTBopy npunvsatoT 5 cM3 YKCYCHOKUCIOTO HaTpusi. 4 cM3 pacTBopa HUTPo30-P-
COJIN U KUNATAT B TeYeHUe 5 MUH.

PacTtBop oxnaxpgaloT, npn6asnaoT 1 cm3 a30THOW KUCMOTbl U CHOBA KUMATAT 1—2 MWH, OX/axaatoT,
nepeHocAaT B MepHyto konby BmecTumocTbio 100 cm3, onvBatoT BOAOW A0 METKM 1 nepemelumsarot. OfHo-
BPEMEHHO NPOBOAAT KOHTPObHBINA OMbIT.

OnTuyeckylo NI0THOCTb pacTBopa M3MepsaloT nNpu X = 415 HM AN cogepxaHusa okcupa kobanbTa Ao
0.1 % B KlOBETE TONWMHONM nornowatowero cios 50 mm 1 npu > = 500—540 HM 415 cogepXaHUs okcnaa Ko-
6anbta o1 0.1 % 8o 2,5 % B KlOBETe TO/LWMHONM nornowatoulero csios 30 MMm. B kauecTBe pacTBopa CpaBHEHUSI
MCMOJ/Ib3YI0T PACTBOP KOHTPOJ/ILHOIO OMbITaA.

Maccy kobasibTa HaxogAaT no rpagynpoBOYHOMY rpadimky.

15.3 TocTpoeHne rpagynpoBOYHOro rpadumka

B wecTb MepHbIX K06 BMecTMMocTbio 100 cm3 npunusatoT nocnegosartensHo 0.5; 1.0: 1,2; 1.6; 1.8;
2.0 cm3cTaHgapTHoro pacteopa b. uto cootBeTcTByeT 0.005; 0.010; 0,012; 0.016; 0.018; 0.20 ™mr kobanbTa,;
elle ofgHa konba GepeTcst A/1 KOHTPOJILHOrO onbiTa. PacTBopbl pa3basnsT Ao 10—20 cm3, HeliTpanusy-
10T aMMVakoM [0 cnaboLlenoyHoln peakymn B NpuUCyTCTBUN dheHondTanenHa. N36bITok ammmnaka ycTpaHaoT
npubassieHnemM 13 GOPeTKM Mo KanasM CoNsHol kncaoTel (1:1). Janee nocTynatT, Kak ykasaHo B 15.2 co
cnos: «K pactsopy npunusatT 5 cM3 yKCYCHOKMCIOTO HaTpUsi».

Mo HaliileHHbIM 3HAYEHNAM ONTUYECKOW MIOTHOCTU M COOTBETCTBYIOLMM MaccaM kobasibTa CTPOSAT rpa-
[YNPOBOYHBINA rpagmk.
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15.4 O6paboTKka pe3ynbTaToB

MaccoByto gonto okcuga kobansta (1) X. %. BblUMCAAT No opmyne

,, Ty21-27 100
(39)
mv,
roe T — macca kobasbTa, HalijeHHas no rpagympoBOYHOMY rpadinky, T;
V2 — o6wuii 06beM pacTBopa npobbl, cM3;
1.27 — koadhpuumeHT nepecyeTa Ha okcug kobanbTa (I);
T — Macca HaBeckv amanu, T;
V., — 06beM a/IMKBOTHOI YacTu pacTBopa nNpobbl, cM3.
PacxoxgeHns pesynbTatoB napasinefibHbiX onpefeneHunii He JO/DKHbI NPEBbIWAaTh 3HAYEHUN, yKa3aH-
HbIX B Tabnuue 1.

16 paBUMETPUYECKUIA MeTOoA onpedesieHust cogepxaHusa okcuga Hukens (1)

MeTog, ocHOBaH Ha OCaXAeHUW HUKeNs AUMETUIT/IMOKCMMOM B aMMuadHoii cpege (pH 8— 10). Mewato-
Llee BNIUSIHUE VOHOB Xeslie3a U MapraHua ycTpaHsaioT CBA3bIBAHWEM X B BUHHOKUC/IbIE KOMIIEKCHI. [jnana3oH
onpefensiemMblX MaccoBblx gosnei okcuga Hukens (1) — 1% — 4 %.

16.1 PeakTuBbl, pacTBopbl

AmMMnak BogHblli o FTOCT 3760.

Kanwuii nupocepHokucnsliii no FOCT 7172.

Kucnorta conaHasa no FOCT 3118.

Kucnota cepHas no FOCT 4204 u pa3baBneHHas 1 : 4.

Kucnota cptopucto-sogopogHas (nnasmkoBasi) no FOCT 10484.

Kucnota BuHHasa no FOCT 5817, pacTBop koHUeHTpauuu 500 r/am3.

HaTpusa rmgpokeug no FOCT 4328, pacteop 50 r/gm3.

OnmeTtnnranokcum no FOCT 5828. wenoyHoli pacteop 10 r/gm3: 10 r AMMeTUArAMOKCMMa pacTBOPSOT
B 1 am3 pacTBOpa rugpokcuaa HaTpus koHueHTpauum 50 r/gm3.

AMMOHWIA HagcepHokmcnbli no FTOCT 20478. pacteop 250 r/am3.

16.2 NpoBegeHne aHannsa

HaBecky amanu maccoit o1 0,5 40 1 r nomeLLaloT B NAATUHOBYIO YallKy, CMayuBatoT BOAON, NpuanBa-
toT 20 cm3 cepHoii kucnoTel (1 :4). 10 cm3 hTOpUCTO-BOAOPOAHONM KMCAOThI U BbinapuBaT gocyxa. Cyxoi
ocTaTok cniaensaT ¢ 10 r NMPOCEPHOKMCIONO Kasns, NOyYeHHbI nnas BbiwenaunsaoT B 40 cmM3 COMAHONA
kmcnotbl (1:1) npy ymepeHHOM HarpesaHun. MNpu Hanmymum ocajka pactsop (uIbLTPYIOT, 0CaA0K AONNABASAIOT.
nnas BbllLeN1aunBaloT v NPUCOENHAIOT K hunbTpaTy.

dunbTpart nomeLalT B cTakaH BMecTumocTblo 500 cm3, npunusatoT 100 cm3ropsyeii Bogbl. 25— 30 cm3
pacTBopa BWHHOW k1cnoTbl u 50 cm3 pacTBopa AuMeTUArAnokeuMa. Mo kannsam, nepemeLumBas CTekIsHHOMN
nanoykoii, f06aBNAT pacTBOpP amMmMuaka A0 NosBneHus cnaboro 3anaxa. PacTBOp C BbIMaBLLUMM OCaAKOM
ANMETUNIINOKCMMATa HUKENSA He paHee yeMm yepe3 14 dunbTpyloT Ha unbTp «benas neHTa»; NpoMbIiBaloT
ocafok 1 ctakaH 10—12 pa3 Tennoii Bogoii. Ocafok pacTBopsitoT Ha mibTpe B 30 cM3ropsiueid CoNsiHol Knc-
notol (1:1). ®unbLTp NpombiBalOT 6—8 pa3 ropsAyein Bogo, cobrpasn uabTpaT U NPOMbIBHbIE BOAbI B CTakKaH,
1 NPOBOAAT NOBTOPHOE ocaxaeHune. Yepe3 10—15 MuH pacTBoOp € BbiNaBLUMM AUMETUATIMOKCMATOM HUKeNs
PUNbLTPYIOT Ha PUNbLTP «b6enas neHTa». Ocafok Co CTEHOK CTakaHa CHMMalOT C NOMOLLbI KyCOUYKoB (ounbTpa
1 NPUCOEAMHAIOT UX K OCHOBHOMY ocafKy. CTakaH, B KOTOPOM MPOM3BOAWIOCH OCAKAENNO HUKENS, NPOMbIBa-
10T 5 pas Tennoii Bogoii n 10—12 pa3 — ocafok Ha ubTpe.

MpoMbITLI 0CafoK BMecTe ¢ (DUIbTPOM OCTOPOXHO NOMELLAT B NPOKaNeHHbIA A0 NOCTOAHHOW Mac-
cbl (hapdopoBbIA TUrenb, obyrnMBalT, He AONyckas BOCMNIaMEHEHWs, W NpPoKanvMBalT Npu TemnepaType
800 eC — 825 °C g0 NOCTOSAHHOW Macchl.

Ecnn aHanusupyemas samanb COAEPXMT KobasbT, TO nepef npubasfieHnem AVMEeTUArAnoKcMMa npu
OCaXAeHUN 1 nepeocaxaeHnn Hukensa BBoaaT 25—30 cm3 pacTBopa HaCepHOKUCI0ro aMMOHUS.

OfHOBPEMEHHO NMPOBOAAT KOHTPOJIbHBIV OMbIT.
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16.3 OO6paboTka pe3ynbLTaToB

Maccosyto gonto okcuga Hukens (I1) X. %. Bbl4MCAAIOT Mo opmyne

x . [K-™ 2)-K-nd)I10

(36)
+

rae T — mMacca TUrIA ¢ 0cafKkoM oKcuaa HuKens, r;
T2— macca Turns, T,
T 3— Macca TUIIs € 0CaiKoM oKCuaa HUKesns B KOHTPOJIbHOM OnbITe, T;
TW— macca TUrIs B KOHTPOSIbHOM OMbITe, T;
T — Macca HaBecku amasnu, T.
PacxoxpaeHus pesynbTaTtoB napasiiefibHbiX ONpeAenieHnii He JO/DKHbI MpeBbillaTbh 3HaYeHui, ykasaH-
HbIX B Tabnuue 1.

17 ATOMHO-a6COpP6UMOHHbIV U NTaMeHHO-(POTOMETPUYECKU MeToAbI
aHanmMsa smasien

17.1 ATOMHO-a6CcoOpOLMOHHBIA MeToA onpefeneHnss OKCUA0B Kanblns, MarHus, xenesa,
mMapraHua, kobanbTa, HUKens, xpoma

MeTog 0CHOBaH Ha NoJslyYeHUn CBOH6OAHbIX aTOMOB 3/1IEMEHTOB Y USMEPEHWMN NOT/IOLEHUS UMW IHEPTUN
nsnyyeHus. lna atommsanmmn UCNosb3yoT BO3AYLIHO-aLeTUIEHOBOE N1aMsa UK niaMsa 3akMcb asoTa-aueTu-
JIeH; B Ka4eCTBe UCTOYHWKOB U3/TyYeHUss — CMeKTpasibHble Namrbl C NOJIbIM KaToLoM.

[nana3oHbl onpegenseMblX MacCOBbIX 401 KOMMNOHEHTOB. %:

- okeupg Kkanbums — 1—20;

- okenpg marimna — 0.2—4;

- okemp xenesa (I1l) — 0,5—7;

- okeng, mapradua (1) — 0.1—4;

- okeunpg kobanbeta (1) — 0,1—2,5;

- okemg, Hukens () — 0.5—4;

- okeng xpoma (1) — 0.1—4.

17.1.1 Annapatypa, peakTusbl

CnekTpooTOMETP aTOMHO-a6COPOLMOHHBI C HEOOXOANUMBIMU CTOYHUKAMU U3NTYHYEHUS.

AueTuneH TexHnyecknini no FOCT 5457.

3akunck asoTa rasoobpasHas.

Kucnota consaxas no FOCT 3118.

Kucnota asotHas no FOCT 4461.

Kucnota cepHas no FOCT 4204.

Kucnota dptopucto-sofgopogHas no MOCT 10484.

Kanwuin mapraHyosokvcbiini no FTOCT 20490.

Xeneso kap6oHuibHoe [2].

MarHusa okcung no FOCT 4526.

Kanbuwuii yrnekmcnoliii no FTOCT 4530.

Kanuii gByxpomoBokucblii no TOCT 4220.

KobanbT meTanimyeckuii.

Hukenb meTannuyeckuii no FOCT 849.

NaHTana okenp [12].

17.1.2 TlpuroToB/ieHNe pacTBOpOB

VcxofHble cTaHAapTHbIe pacTBOPbI TOTOBAT B pacyeTe Ha KoHUeHTpauuio 1 r/gm3onpeaensemoro ane-
MeHTa.

17.1.2.1 CraHaapTHbI pacTBOp KanbLus

HaBecky 2.4972 r yrnekucrioro KasibUus, npeABapuTelbHO BbICYLLUEHHOrO MNpu  Temnepartype
105 °C — 110 °C g0 NOCTOSIHHON Macchl, pacTBOPSAOT B pasbasneHHol (1:1) consHoli kucnoTe, npuaveas ee
no Kannsam A0 NOJIHOro pacTBopeHusi. PacTBop KMNATAT 3— 4 MUH, OXNaxaatoT, pa3dbasnsaoT BoAOV B MepHO
kon6e o 1 am3, nepemelunsatoT. KOHLEHTPaLMIO pacTBopa NPOBEPSIOT rPaByMeTPUYECKUM METOAOM.
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17.1.2.2 CTaHAapTHbI pacTBOpP MarHus

Hasecky 1,6583 r okcuga marHus, npeaBapuTesibHO NpokasieHHoro npu Temneparype 700 °C — 800 °C
[0 NOCTOSIHHOM Macchl, pacTBopsioT B 40 cm3 pazbaBneHHoi (1 :1) consiHol KMCNOTbl Npu HarpeBaHumn. Pac-
TBOP OX/IQXAAI0T, NepeBOAAT B MEPHYIO KONby BMECTUMOCTbIO 1 AM3, o/IMBaOT A0 METKW BOAOW M nepeme-
LuMBatoT. MaccoByto KOHLiEHTpaLuio cTaH4apTHOro pacTsopa npoBepstoT rpaBuMeTpPUYECKUM METOAOM.

17.1.2.3 CtaHZapTHbIA pacTBop Xesnesa

HaBecky 1.0000 r kap60oHUILHOIO Xene3a pacTBopsatoT B 50 cM3 consiHOW KMCIoTbl npu cnabom Harpe-
BaHUW. PacTBop oxnaxaaloT, NepeBoAAT B MEPHYIO KOGy BMECTUMOCTbI0 1 AM3, A0MBAIOT A0 METKU BOAOW,
rnepemMeLuvBaloT.

17.1.2.4 CTaHfapTHbIA pacTBOp MapraHua

HaBecky 2.8766 r mapraHL0BOKUC/IOTO Kanus pacTBOpsAlOT B cTakaHe B 200 cM3 BoAbl, f06aBnsOT
40 cM3 consAHOW KNCNOTbI, HarpeBatoT 4,0 NOHOro obeclBeunBanusa. PacTBop oxnaxaatoT, NepesBogsaT B Mep-
HYl0 K0N6y BMECTMMOCTbI0 1 A4M3, AO/IMBAIOT 40 METKU BOAONM, NEpEMELLIMBAOT

17.1.2.5 CtaHfapTHbIA pacTBOp KobGasibTa

1.0 r meTanIMyeckoro KobasbTa PacTBOPSOT B CMECK COMIIHOWM M a30THOM KucnoT (3:1), BbinapmsatoT
focyxa u Tpmxabl BoinapueatoT ¢ 10— 15 cM3 COISTHOWM KUCNOThI 419 yaaneHns a3oTHol kucioTbl. Cyxoli ocTa-
TOK pacTBOPSIOT B ropsayeii Boge, A06aBnatoT 20 cM3 consHol kucnothl (1 :1) n pa36asnaioT BOAOW A0 METK/
B MepHoli konbe BMecTMMoCTbio 1 Am3.

17.1.2.6 CTaHAapTHbI pacTBOp HUKENs

1.0 r MmeTanINYecKoro HUKensa pacrtsopsaoT no 17.1.2.5.

17.1.2.7 CTaHfapTHbI/ pacTBOp XpomMa

Hagecky 2.8290 r ABYXpPOMOBOKMUC/IOTO Kanns, Nepekpuctasin3oBaHHOIo WM BbICYLLIEHHOro nNpu Temme-
patype 180 °C — 200 °C A0 NOCTOSIHHOW Macchbl, pacTBOPSIOT B BOAE B MEPHOI kon16e BMECTUMOCTbIO 1 AM3,
nepemMeLuvBaloT.

17.1.2.8 PacTBOp NaHTaHa

[oToBAT pacTBOpeHuemM 117 r okcupga naHtaHa B 400 cM3 consiHol KucnoThbl, pa3baBneHHoli 1:1. Mo-
cne oxnaxpgeHns pasbasnsaT Bodod A0 1 AM3 n nepemelunBaloT. MaccoBas KOHLEHTpauus pacTsopa —
100 r/1 gm3 naHTaHa.

17.1.3 TlpoBefeHune aHanmsa

[na onpefenenus cofepxaHna OKCUMAOB KasbLMA, MarHusi, xenesa, mapradua, kobanbta, HUKeNs un
Xpoma MCMoMb3YyT PacTBopbI, Mosy4eHHble no 4.1.2.

[nsa onpefeneHvs cogepxaHus OKCUA0B MarHus, xenesa, MapraHua, Kobasibta U HUKENs MOXHO uC-
nonb30BaTb PacTBOp, NPUrOTOB/EHHbIA o 17.2.3.

ANVKBOTHYIO YacTb aHaNU3MpyemMoro pacteopa NoMeLLalT B MEPHYH0 Konby, 406aBNAT pacTBoOp NaH-
TaHa (paccuuTbiBatoT Ha 10 r/1 am3 naHTaHa B nosyvyaemom o6beMe), LOBOAAT [0 METKM pacTBOpoOM pa3bas-
nexHoi (1 : 20) coNsAHOWM KMCNOThI, TWATe/IbHO NepeMeLLnBatoT

[lns onpefeneHns xpoma NpPoBOAAT ero npeABapuTenibHoe BoccTaHoBAeHue go xpoma (l11) nepekucoto
BOJOPOAA B COMAHOKMCNON cpefie. B cTakaHbl BMeCcTUMOCTbI0 100 cM3 0TOUpAtOT aNMKBOTHYIO YacTb aHanu-
3upyemoro pacteopa, fobasnsatT 5— 10 cm3pasbasneHHoro (1:1) pacteopa COMsAHOM KMcnoTbl. 1—2 cm3 ne-
pekvucy BoAopofa, 06MbIBalOT CTEHKM BOAON M OCTOPOXHO HarpeBatoT A0 MOJSIHOTO Pas3/iOKeHUs Mnepekucn
BOAOPOAA, PacTBOp OX/axjatoT, NepeBofAT B MepHy Konby, [A06aBnalT 40 METKM BoAy, NepemeLumsaroT.
MoAroToBNeHHbIE pacTBOPbLI BBOAAT B Nams BO3AyX-aLeTu/1eH aToOMHO-a6Ccop6LMOHHOro cnekTpodoToMeTpa
1 n3MepsaT abcopbumio anemeHToB. [1nA onpeaeneHns MaccoBo 40NN okenaa kanbumsa < 3 % 1Mcnonb3yoT
TOJIbKO BbICOKOTEMMNEPATYPHOE N1aMs 3akMCb as3oTa-aleTuneH.

[nvHbl BONH cnekTpasbHbIX IMHWUI onpefenseMbiX 3/1eMEHTOB NpuBeAeHbl B Tabnuue 6.

Ta6bnuuya 6
Onpegpensiemblii ’
ANEMEHT MO Mn Fe Co Ni Cr Ca
[ANunHa BOSHbI, HM 285.2 279,5 248,3 240,7 232,0 357,9 422.7

OfHOBPEMEHHO NPOBOAAT KOHTPObHbIWA OMbIT.

17.1.4 TlocTpoeHue rpafgynpoBOYHbIX rpadiKoB

M3 ucxofdHbIX cTaHAapTHbIX pacTtBopoB no 17.1.2 pasbaBneHnem roTOBAT CTaHAApTHble pacTBo-
pbl C KOHUeHTpauusmu onpegensieMblx anemeHtoB 100 u 10 mkr/cM3. B MepHble K0s1bbl BMECTUMOCTbIO
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100 cm3 oTOMpaloT anMKBOTHbIE YacTW pa3baBfieHHbIX CTaHAAPTHbIX PAcTBOPOB, COOTBETCTBYIOLME KOHLIEH-
Tpauusam ot 0.1 go 10 mkr/cm3. fo6aBnsoT 5 cM3 pacTBopa KOHTPO/IbHOro onbita no 17.1.3,10 cm3 pacTBopa
NnaHTaHa v A0BOAAT [0 MeTkn pasbasneHunem (1 : 20) pacTBOPOM COJIIHON KUCNOTbI. [OTOBAT HE MeHee NATW
CTaHAAPTHbLIX PACTBOPOB A1 NOCTPOEHNSA TPaAYUPOBOYHBIX PadhmKoB; NPOBOAAT KOHTPO/IbHbINA OMbIT.

MpumeuyaHne — [nanazoHbl MACCOBbIX KOHLEHTPALWIA 3/1EMEHTOB A/151 NOCTPOEHNS TPaLyMpPOBOYHbIX rpadiu-
KOB MOTYT N3MEHSATLCA B 3aBUCMMOCTM OT ONpeae/isieMbIX 3/1EMEHTOB W UCMO/b3yEMbIX TUMOB NPMB0POB cornacHo 3.10.

MonyyeHHble cTaHAAPTHbIE PacTBOPbl BBOAAT B N1aMsA aTOMHO-a6Cop6LUMOHHOro cnekTpodotomeTpa 1
n3mepsT abcopbuunio onpeaensieMblx 3/1eMeHToB B cooTBeTcTBUM ¢ 17.1.3.

Mo n3MepeHHbIM 3HaYeHUAM abcopbLmm, 3a BbIYETOM 3HAYEHMWI KOHTPOJ/ILHOTO OMNbITa, U COOTBETCTBYIO-
MM KOHLeHTpauuam onpegensieMbiX 3/1eMEHTOB CTPOAT rpafynpoBOYHbIE rpadmku.

17.1.5 O6paboTka pe3ynbTaToB

MaccoByto JO/10 OKCUAO0B onpefensieMblX 3/1eMeHTOB X. %, BbIYMCAAT No hopmMyne

C'Yy3KHO *
* (37)
mv2
raoe CX — KOHUEeHTpauus onpeaensiemMoro afieMeHTa, HalileHHas no rpagyupoBOoYHOMY rpaduky, Mr/cm3;
V, — 06bemM pacTBopa aHanm3npyemoi amanu, cm3;
— 06bem pacTBopa AN namepeHuss abcopbuun, cm3;
K — Ko3athpuumneHT nepecyeTa Ha OKCUA onpesensieMoro 3/1IeMeHTa;
T — Macca HaBecku amasnu. T,
V2 — 06beM anMKBOTHOI YacTu pactBopa, cM3.
PacxoxpaeHus pesynbTaTtoB napasifiefibHbiX ONpeAenieHnii He A0/MKHbI MpeBbillaTbh 3Ha4YeHui, ykasaH-
HbIX B Tabnuue 1.

17.2 MNnameHHO-(hOTOMETPUYECKNA MeTOoA onpeaesieHns cCoAepXaHna OKCUA0B HATPUA U Kanus

MeTo[ ocHOBaH Ha BO3OYXAEHUN aTOMOB HaTPUS U Kasmsa B NiaMeHu aueTuneH-so3ayx unv nponax-6y-
TaH-BO34YyX W U3MEPEHNN UHTEHCUBHOCTU U3/yYeHUss CBOOOAHBIX aTOMOB HaTpUsA 1 Kanus. [jnanasoHbl onpe-
AensiemMblXx MaccoBbIx Aoneli okenga Hatpuss — 2 % — 30 %, okcupga kanms — 0,1 % — 4 %.

17.2.1 AnnapaTtypa, peakTuBsbl

CnekTpoOoTOMETP aTOMHO-abCopPOLUMOHHBIN, paboTaloLwmnii B SMUCCHUN, WX NaMeHHbI hoToMeTp.

AueTuneH TexHnyecknini no FOCT 5457 nnu nponaH-6yTaH.

Yaluku cteknoyriepogHble.

Kucnota asotHas no FOCT 4461.

Kucnota consaxasa no FOCT 3118.

Kucnota cepHas no FOCT 4204.

Kucnota dpropucto-sogopogHas no NOCT 10484.

Hatpus xnopug no FOCT 4233.

Kanua xnopug no FOCT 4234.

Mepokcug Bogopoda no NOCT 10929.

Liesnsa xnopug, [13].

17.2.2 TlpuroToB/ieHNne pacTBOpOB

17.2.2.1 CtaHpapTHbIi pacTBOp C KOHUeHTpauueli 1r/am3 Hatpus: HaBecky 2,5435 T BbICYLIEHHOTO A0
NoCTOSIHHOW Macchl nNpu TemnepaType 105 °C — 110 °C xnopuaa HaTpusi pacTBOPSItOT B BOAe B MEPHOA Konbe
BMeCTUMOCTbIO 1 AM3.

17.2.2.2 CtaHgapTHbI pacTBOp C KOHUeHTpauuein 1 r/gm3 kanuns: HaBecky 1,9080 r BbICyLLEHHOMO A0
NoCTOsIHHOW Macchl Npy TemnepaType 105 SC— 110 °C x/opuaa kanusi pacTBOpSItOT B BOAE B MEPHOi Konbe
BMeCTUMOCTbIO 1 AM3.

17.2.2.3 PactBop ue3us KoHueHTpauum 100 r/gm3: HaBecky 126.68 r xsopuga uesuns pacTBOpSOT B
1 am3 BoApl.

17.2.3 TlpoBegeHne aHanusa

Hasecky amann 0.1 T nomewalwT B CTEKI0Yr/IepPOAHYI0 Yalluky, CMauuBalT BOAONR, npubasnawoT
2 cm3a30THOl kucnoTbl. 15 cm3 pasbasnieHHo (1 :4) cepHoli KucnoTbl 1 5 cM3 hTOPMUCTO-BOAZ0POAHOI KUCI0-
Tbl U HarpeBaloT [0 BblAeNEHNSI NAPOB CEPHON KUCMOTbI; OXNaXAAT, 06MbIBAIOT CTEHKM Yallku BOAOW, Bbina-
pvBaloT fOCyXa; CyXOi OCTaTOK CMayuBaloT BoAol, obpabaTbiBaloT 10 cM3 CONSHOW KMCMOThI, pa3baBneHHow
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1:1, npubasnstT 10—15 cm3 ropsiueil Boabl, 06MbiBast CTEHKM Yawku. 10—15 kanenb nepokcuga Bogopoaa
1 BblAepXusatloT B TeMJiIOM MecTe [0 NpekpalleHns peakuuu. PacTBop ox/axAalT, NepeHOCAT B MEPHYHO
konby BmectumocTbio 100 cM3, 4OBOAAT A0 METKV BOAOW, nepemMeluvBatoT. ANIMKBOTHYIO YacTb pacTBopa no-
MeLLalT B MepHY Konby, O0BOASAT A0 METKM BOLOM, nepemelumBatoT. Mpu onpefeneHnm MaccoBoi fONK
okcuga Kkanua nobasnsaioT pacTsop uesns (M3 pacyeta 1r/am3 Lesus B koHeYHOM 06beme). PacTBopbl BBOAAT
B Na1amMs aTOMHO-abCopPOLMOHHONO crnekTpothoToMeTpa Uan nnaMeHHoro hoToMeTpa 1 N3MepstoT UHTEHCUB-
HOCTb U3Ny4yeHNs aToMoB HaTpusa npu n =589,0 HM v kanus npu /. = 766,5 HM. KoHUeHTpauuio HaTpusa u kanns
HaxoaT Mo rpagyvpoBoYHOMY rpachmky. OAHOBPEMEHHO NPOBOAAT KOHTPO/IbHBbINA OMbIT.

17.2.4 MocTpoeHue rpagympoBOYHbIX rpacukos

M3 ncxofHbIX CTaHAAPTHbIX PACTBOPOB HATPUS U Kanus no 17.2.2 pas6aBneHnem BOLON rOTOBAT CTaH-
[apTHble pacTBOPbI onpeAensieMblX 3/IEMEHTOB KOHUeHTpaumii 100 n 10 mkr/cm3. B MepHble ko166l BMECTU-
MocTbio 100 cmM3 OTOMpatOT a/IMKBOTHbIE YaCTU pas3baBieHHbIX CTaHAAPTHLIX PACTBOPOB, COOTBETCTBYIOLME
KoHueHTpauuam oT 0,5 o 10 mkr/cm3: K cTaHAapTHbIM pacTBopaM kanusa AobasnsioT no 1 cm3 pacTsopa Le-
3usl; 4O6ABNAT K KaXA0MY pacTBopy no 5 cM3 pacTBopa KOHTPOJIbHOro onbiTa no 17.2.3. 40BOAAT BOAON A0
MeTKW. MPOBOAAT KOHTPOSIbHbIN OMbIT.

lMonyyeHHble pacTBOpbl BBOAAT B Naamsa U U3MEPSIOT MHTEHCUBHOCTbL MU3/1ly4YeHUss aTOMOB onpejernse-
MbIX 371eMeHToB no 17.2.3. Mo pesynbTataMm U3mMepeHuii, 3a BbIYETOM pe3y/ibTaToB KOHTPOSIbHOTO OnbITa, U
COOTBETCTBYIOLMM KOHLEHTPaLMAM onpegenseMbiX 3/1eMeHTOB CTPOAT rpafynpoBOYHbIe rpadnkm.

17.2.5 O6paboTka pe3ynbTaTtos

MaccoByto f,0/110 OKCUA0B HATPUA 1 Kanusa X. %, BbIYUCAAIOT No hopmysie

x=feEW ~ | (38)
V2m

roe Cx — KOHLeHTpauvsa onpegensemMoro afeMeHTa, HaigeHHas no rpafympoBOYHOMY rpadinky, MKr/cm3;

LI — obwuit o6bem pacTBopa aHa/M3npyemMon amanu, cm3;

V3 — o6bem pactsopa npu usmepeHun, cm3;

K — koathdmumeHT nepecueta Ha OKCUA ONpesensiemMoro a/ieMeHTa;

V2 — 06bem aMKBOTHOW YacTu pacTteopa, cm3;

T — Macca HaBecku amanu, T.

PacxoxgeHns pesynbTaTtoB napasinefibHbiX onpefeneHunii He JO/DKHbI NPEBbIWAaTh 3HAYEHWA, yKasaH-
HbIX B Tabnuue 1.

18 CnekTpasibHble MeTOAbl aHaM3a aMasnem

18.1 CnekTpa/ibHblii METOA O4HOBPEMEHHOIO ONpefesieHnsi OKCMAO0B KanbLus, MarHus,
anloMUHKUA, Xenesa, HaTpuUA, Kanusa, mapraHua, HuKens, Kkobanota

MeTog, ocHOBaH Ha CXuraHum amanu ¢ 6ydepHoli CMecblo B Ayre nepeMeHHOro Toka M3 kpaTepa yrosb-
HOro 3/1eKTpoAa, BO3OYXAEeHUN 1N perncTpaunm cnektTpa onpegensieMbix 3/1eMeHToB. [lnana3oHsl onpejense-
MbIX MaCCOBbIX [0/1eli KOMMOHEHTOB amaseli COOTBETCTBYIOT pasgenam 5—7, 9,13—17.

18.1.1 Annapatypa, peakTuBbl, MaTepuasbl

CnekTporpad ¢ obpaTtHoii NnHeiHol ancnepcueil He meHee 0,7 HM/MM B 061acTy cnekTpa 260— 420 Hm
nnn Npubop ¢ PoTO3NEKTPMUYECKON perncTpaunein cnekrTpa.

MukpodhoTomeTp.

doTOoNNaCTUHKM crekTpasibHble Tuna |.

NuTuin yrnekucnelid, oc. 4.

Bapwii yrnekucnbiii no FOCT 4158.

BaHaawus okcug, (V).

padvTOBbIA NOPOLUOK, OC. Y.

Yrnv cnektpasibHble mapku C-2 unm oc. u.

Kanwuii yrnekucnblii no FOCT 4221 6e3BOAHbIN.

HaTpwii yrnekucnblii no FOCT 83 6€3BOAHbIA.

Ko6anbTa (Ill) okcng no TOCT 4467.

Hukens (I11) okeng no FOCT 4331.

MarHusa okcng no FOCT 4526.
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Kanbuuii yrnekucnbiid no TOCT 4530.

ANIOMUHNA OKCWA, 6€3BOAHBIN.

Xenesa okcug, (I11).

TutaHa ANOKCUA.

CraHfgapTHble 06pasLpbl.

[JlonyckaeTca Mcnonb3oBaHWe CUHTETUYeCKMX CTaHAapTHbIX 06pasyos (CCO). NpUroTOBAEHHBIX NyTem
CMeLLNBaHNA pacyeTHbIX KOMIMYECTB YKa3aHHbIX Bbille COeAVHEHWI, cCoAepXaLLnX onpeaensemMble 3/1IeMeHTbI.
Mepep npurotoenermem CCO ncxogHble BelecTsa npocyLmsatoT npy temneparype 120 *C — 150 rC go nocro-
AHHOW MaccCbl 1 MEePeTUPaIOT B araToBbIX U ALWMOBBIX CTynkax. [MpurotoBneHHble CCO XpaHAT B aKCUKaTope.

18.1.2 NoproToBka cTaHgapTHbIX o6pasyos (CO) n Npob K aHanusy

FoToBAT 6ychepHyto cmeck (BC) Ha OCcHOBE rpadhMTOBOro NOPOLLIKA C MaccoBol fonei nutusa 5 % (8 Buae
nuTuaA yrnekucnoro), 6apus 0.5 % (B Buge 6apus yrnekucnioro), okcuga saHaams 0.5 %. B aratoBoi wam Sw-
MOBOWA CTynKe TWaTe/lbHO CMeLIMBAalOT CTaHAapTHble 06pas3ubl 1 Npobbl ¢ BC B cooTHoweHun 1 : 50. a npu
BbICOKMX KOHLEHTpauusix okcuga Hatpusa (6onee 20 %) B cooTHoweHnn 1 : 100. C NOMOLLb CTEKISHHOW
NIOXKW W CTEK/IAHHOW BOPOHKM HacbinatoT 0Kosio 50 mr npo6bl 1 CO B KpaTepbl YrobHbIX 3/1EKTPOA0B PHOMOY-
HOI chopMbl TNyBMHON 5 MM (TOMLLMHA CTEHKM — 1 MM. TO/ILWMHA AHA — 2 MM). BMECTO HOXKM B YrosibHOM
3M1eKTpPofile MOXeT 6bITb MPOCBEP/IEHO OTBEPCTUE AnameTpom 3.5 MM. [lonyckaeTcss NpuUMeHeHMe YrosibHbIX
3M1EKTPOAOB Apyroi chopMbl, 0becneynBatLleil He06XoAMMYO NOMOLLb MPY CXUTaHUN.

18.1.3 NposefeHne aHanusa

B wraTMBe ycTaHaB/MMBalOT BEPXHUI YroNbHbIA 31€eKTPOoA, 3aTOYEHHbI Ha nonycdepy Uam Ha KOHycC C
naowWagKon anameTpom 3 MM. U HWKHWUIA 3NeKTPoA € Npoboli Ha paccTosHUKM 2 MM Apyr oT apyra. Cxuratot
npo6bl B Ayre nepeMeHHOro Toka, cusbl Toka — 11 A. Bpems cxuradua — 5 ¢. Cnektpbl hoTorpacdupyoTt npu
WwmpuHe wWwenu cnektporpadpa 0.010 mMM; LWenb ocBeLlalT CTaH4aPTHON TPEX/IMH30BOW cucTeMoli, 06nacTb
cnekTpa — 260—420 mM. doTonIacTUHKM 06pabaTbiBalOT COrNIacHO UX MacnopTy.

Ha MukpodoToMeTpe U3MepsT NIOTHOCTU NOYEPHEHWI CNeayoWmnX aHaIMTUYEeCKnX nap ANMHUA, HM:

HaTpwii 330,2

Kanwui 404.4
MarHuii 279.6 .
278.0 6apuii 307.2
antoMuUHUn  266.0
256.8
KanbLuui 317.9
Ko6anbT 340.5
HUKenb 341.4 BaHaguii  307.4

xeneso 297.3
mapraHey 293.3

18.1.4 O6paboTka pe3ynbLTaToB

[na kaxaoli Npobbl U cTaHAAPTHOTO 06pasua BbIYUCAST Pa3HOCTU MOYEpPHEHU AS-anasmTUYeckmx
nap JIMHWIA 1 yCpegHsT ux Ana Bcex (He meHee 3) napainenibHbix n3mMepeHuid. Mo 3HaveHusm AS cTposT
rpagyvpoBOYHble rpadivkin ANA KaXKAOro ONpesensieMoro 3/ieMeHTa, Haxo4siT ero MaccoByl [0/ U nepe-
CUNTBLIBAKT €€ Ha OKCUAbl 3/1IEMEHTOB.

LonxHbl cobnogaTbes TpeboBaHUSt K TOUHOCTM COrlacHo pasgeny 3.

18.2 CnekTpabHblii MeTO4 OAHOBPEMEHHOIO onpefeNieHnsi OKCUA0B KanbLus, MarHus,
anmunHua, xenesa, 6opa, mapraHua, HuUKens, kobanbTta

MeTo/[ 0CHOBaH Ha CXXMraHuv amasm ¢ 6ydepHoi cMecblo B yroBOM pa3psfe Ha ABUXYLEeMCS 3N1eKTpo-
[e. BO30YXAEHUN U perncTpaumm cnekTpa onpegensiemMblX 3/1eMEHTOB; Ananas3oHbl onpeaensieMbIX MacCoBbIX
fonei KOMNOHEHTOB 3mMasieil COOTBETCTBYIOT passenam 5—7, 9.11. 14—17.
18.2.1 Annapatypa, peakTuBbl, MaTepuarsbl
CnekTporpac KBapueBblii cpegHein gucnepcun nam npubop ¢ (POTO3NEeKTPUYECKOW perncTpauneit
criekTpa.
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[eHepartop Ayrn nepemeHHoro Toka.

Mpucnocobnexne ¢ ABMXYLWMUMCSA (BpaLlaloWwmMesa) AUCKOM A5 nofayu npobbl B 30HY ropeHus ayru.

Kneli Tuna bdp-2.

Yrnu cnektpasnbHble 6e360pHble Uan oc. u.

IpadvTOBbIA NOPOLUOK, OC. u.

Megab mapkn M1 no FOCT 859.

doTONNACTUHKM crekTpasibHble Tuna |.

JNnTuin yrnekucnelid, oc. u.

Bapwuii yrnekucnbiii no FOCT 4158.

Banagusa (V) okeug.

MuikpochoTOomeTp.

CraHgapTHble 06pasLibl.

18.2.2 NMoarotoBka Nnpo6 un CO Kk aHanusy

Mpo6bl 1 CO cmewwmBaloT ¢ 6ycepHoli cmecbio no 18.1.2. flanee Ha Kpail MefHoro gucka ¢ noMoLLbH
KUCTOUKM U LabioHa HAHOCAT KOMbLEBYIO NOIOCKY Knes WrpuHoi 10 mm. C noMoLbio cuta ¢ syeikoit 0.1 Mmm
HanbINAT NPobbl M CO. kaxayt npoby n CO — Ha oTAeNbHbIl ANCK; N36LITOK CTPAXMBAKT U B Aas/ibHelLLIeM
CHOBA UCNOJb3YIOT AN aHa/IU3a.

18.2.3 NpoBegeHne aHanmsa

MoacTaBHOM YrofbHbI 3M1eKTPOA, 3aTOUYEHHbI Ha KOHYC, yCTaHaBMBAKOT B LUTATVBE, BbIBOAAT €ro Ha
ONTUYECKYID OCb cnekTporpada no TeHeBoW npoekuun. MegHbii guck ¢ npo6oii unm CO yknagbiBaloT Ha
CTOMUK, SABNAIOLMACS HWKHUM 3N1E€KTPOAOM. PaccTosiHne mexay npoTUBO3/IeKTPOAOM U MeAHbIM ANCKOM —
2 MM (N0 wabnoHy). OAHOBPEMEHHO BK/IOYAIOT reHepaTop Ayr1M U NpMBOAAT BO BpalleHue JUcK ¢ npo6oi;
cuna Toka ayrm — 4 A. cKopocTb BpalleHus gucka — 1 06/MuH, akcnosuuyma — 20—30 ¢ B 3aBUCUMOCTU OT
npumeHseMbix poTonnacTuHok. C 0gHOro gucka noayyaloT 4Be cnekTporpammbl. CnekTpbl PerMcTpupyoT npu
wnpuHe wenu cnektporpada 0.015 MM. ocBeLeHne LWenn — TPEXIMHIOBOO.
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PekomeHgauun. FocyaapcTBeHHas cuctema o6ecneyeHnst eIMHCTBa U3MEpEeHuit. BHyTpeH-
HUIA KOHTPO/b KAUECTBA PE3Y/ILTATOB KO/IMYECTBEHHOTO XMMUYECKOr0 aHam3a
YKeneso kap6oHUIbLHOE

deHongTanenH

KBacLbl ene30aMMOoHUiHbIe
Kucnota ackop6uHoBas

MaHHUT(MaH1TO)

MeTunnoBbIi OpaHXeBblii (MHAMKATOP)
LIMpKOHWN @30THOKUCbI 2-BOAHbIN
LinpkoHwii (IV) xnopokuce 8-sogHast
OnekTpoabl hTopuaHblie Tmna -Vl

HuTtpo30-P-conb
NaHTaHa okeng,
Liesna xnopug
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YK 666.293.522:543.06:006.354 OKC 25.220.50
87.040

KnioueBble cnoBa: aMasib CUAMKaTHasA TPYHTOBASA, aMaslb CUIMKATHAA MOKPOBHAsA, aMaslb cuaukatHas 6op-
TOBas. aHanM3, peakTuBbl, annapartypa, KOHLEeHTpauumsa, MmaccoBas A0, pesynbTaT, rpagyMpoBOYHbINA rpa-
(UK. NNaMeHHO-POTOMETPUYECKUIA MeToA, TPaBUMETPUYECKNA MeTo, KOMTILIEKCOHOMETPUYECKUA MeTos,
CneKkTpasbHblii MeTof, NepmaHraHaToMeTpuyeckuii MeTogd, TUTPUMETPUYECKUiAi MeTod, NoTeHunomMmeTpuye-
Ckuii meTop,
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