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[lpeaucnoBue

Llenn n npuHumMnel ctaHaapTusauum B Poccunickon ®egepaunn yctaHoBneHsl PegepanbHbIM 3aKOHOM
oT 27 aekabdbps 2002 r. Ne 184-P3 «O TeXHUYECKOM perynmpoBaHnumn», a npasmna npuMeHeHns HauMoHanbHbIX

ctaHgapTtoB Poccunckon egepaunmm — OCT P 1.0—2004 «CtaHaapTusaunsa B Poccumnckon ®epgepanmin.
OCHOBHbIE MONIOXEHUAY

CBepneHUA o cTaHaapTe

1 NMOAINOTOBJIEH ®egepanbHbIM rocyaapCTBEHHBIM YHUTAPHBLIM NpeAnpUAaTUeM «MHCTUTYT roproYinx
NcKkonaemMblX — Hay4YHO-TEXHUYECKUN LIEHTP NO KOMMMEKCHOW nepepaboTKe TBEPAbIX OpHYMX UCKONAeMbIX»

(PIYT1 «IM'M») Ha ocHoBe COBCTBEHHOTo ayTeHTUYHOrO NepeBoaa Ha PyCCKUM A3bIK cTaHdapTa, yka3aHHOro B
NyHKTE 4

2 BHECEH TexHu4yeckum komuteTom no ctaHaaptuszaumum TK 179 « Teepaoe MMHepanbHoOe TOMUBO»

3 YTBEPXAEH M BBEAEH B JEWNCTBUWE Mpukazom PenepansHOro areHTcTBa no TEXHUYECKOMY
perynupoBaHuio U MeTponornn ot 23 aekadbpa 2010 r. Ne 1021-cT

4 HacToawum ctaHgapT siBnsieTcst MoaANPULMPOBAHHBIM MO OTHOLLUEHUIO K MeXayHapoaHOMY cTaHaap-
TY NCO 11724:2004 «TBepable MUHepanbHble Tonnmea — OnpegeneHne cogepxaHnua odbulero gprtopa B
yrne, kokce n netyden sone» (ISO 11724:2004 «Solid mineral fuels — Determination of total fluorine in coal,
coke and fly ash») nytem BHeCEHUA TEXHUYECKNUX OTKIMOHEHUN, ODBACHEHWE KOTOPLIX NPUBEAEHO BO BBeJE-
HUW K HACcTosALWEMY cTaHaapTy

5 BBEAEH BI'NEPBbIE

ViHgbopmauuss ob UsMeHeHUsIX K HacmosileMy cmaHoapmy nybrnukyemcs 8 eXea200HO u3dagaeMoM
UHpOpMalUOHHOM yKa3amerne «HalyuoHanbHbIe cmaHoapmbi», @ mekcm U3MeHeHUU U rornpagok — 8 eXe-
MeCSYHO u30asaeMbix UHMOPMaUUOHHLIX yKalzamensx «HauuoHanbHbie cmaHOapmei». B cniyyae nepe-
cMompa (3aMeHbl) Uiu OmMeHbl Hacmosuweao cmaHoapma coomeemcmeyruee yeeooMrieHue byoem
onybruKo8aHO 8 eXXeMeCAa4YHO Li30asaeMoM UHOpMaUUOHHOM YKa3zamerne «HalyuoHanbHbie cmaHoapmabi».
Coomeemcmeyroujas UHpopMayus, yeeooMIIeHUe U meKcmbl pasMellaromcsi makxe 8 UHpopMalUuUoOHHOU
cucmeme obujea0o rnonb3oeaHuss — Ha ocbuyuanbHoM caume @eodepanbHo20 azeHmemea rno mexHuU4e cKoMy
pezaynuposaHuro U Mempornoauu e cemu VIHmepHem

© CraHpgapTuHdopm, 2012

HacTtoawumn ctaHaapT He MoXeT ObITb NOMHOCTLIO UMM YacTUYHO BOCTNIPOU3BEAEH, TUPaXXNPOBaH U pac-

MpocTpaHeH B KayecTBe oduumanbHoro nsgaHmsa 6es paspeweHns PegepanbHOro areHTcTBa Mo TeEXHNYECKO-
MY PeryrimpoBaHuo 1 MeTpPoioru
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BBenoeHue

B HacTodawmMn cTaHaapT BKNOYEeHbI AONONHUTENbHbIE MO OTHOLUEHUIO K MeXayHapoaHoOMY cTaHaapTy
NCO 11724 tpeboBaHUsA, oTpaxarwme noTpedHOCTU HaLMOHaNbLHON 3KOHOMUKN rocyapcTBa, a UMEHHO!

- B obnacTtu pacnpocTpaHeHnUs KOHKPeTU3npoBaHbl BUAbLI TBEPAOro MUHEPanbHOro TOMNMBa;

- MOAroTOBKA K UCMBITAHUAM BblaeneHa B oTAeNbHbINA pa3gen o6;

- UCKoYeHbl 7.5.3 1 8.3, B KOTOPbLIX N310XKeH O4UH U3 TpeX anbTepHaTUBHBLIX METOAO0B onpeaeneHus
pTOpa, Tak Kak gaHHLIN MeTo4 He UMeeT NPenMyLLIeCTB No CcpaBHEHUIO ¢ ABYMS APYTMMU 1N HE MPUMEHSIETCA B
HaLUWMOHAaNbHOW SKOHOMUKE.

YKasaHHble AONoNHUTENbHbIE TPeDdOBaHUA BbiAENEHbI NONMYXXUPHBIM KYPCUBOM.

IV



FOCT P 54222—2010
(MCO 11724:2004)

HAUUWOHANBbHBIN CTAHOAPT POCCUUCKOMWN PEOEPALNMN

TonnuBo TBepAoe MUHepanbHoOe

ONPEOENEHUE COOEPXAHUA OBLUEIO ®TOPA

Solid mineral fuels. Determination of total fluorine content

INata BBeaeHnsa — 2012—07—01

1 O6nactb NpMeHeHUA

HacToawmnn cTaHgapT pacnpoCcTpaHseTCs Ha KaMeHHbIe U Bypble YN, Aua2HUMmbi, aHmpauumabi, 20pK0-
Yyue criaHukl, KOKC, 6pukemsl, Mpo0yKkmbil obozaweHuUs U nepepabomku meepoo20 moriusa, BkNovas 30Ny
YHOCa (Oanlee — meepooe MUHepanbHOoe moriueo), U yctaHaBnMBaeT MeTod onpegeneHnsa coaepXaHus
obllero goTopa, 3aknYarolWmMnca B KONMUMYECTBEHHOM U3BMNEYeHUN doTopa NyTeEM NMUPOrMapoIUTUYECKOro
COXOKEHNA HABECKM TBEPAOro TONNMBA C nocneaylowmm onpegeneHnem qoTop-MoHOB B NOMMOTUTENTbHOM pac-
TBOPE C NOMOLLBbIO PTOPCENEKTUBHOIO 3NeKkTpoaa Unm MeToaomM MOHHOM XpomMaTtorpadgpun.

MeToa npegHasHadveH gnga onpegeneHna ptopa npu ero maccosou gone o1 0,001 % ao 0,1 % (o1 10 go
1000 mkr/kr). OrpaHnyeHnst No coctaBy NPoO OTCYTCTBYIOT.

[TpumeyvaHune— Onpegenss cogepXaHme ToNbko obuwero propa B TBEPAOM TOMNNMUBE, HEBO3MOXHO OLUEHUTH
KONMM4eCcTBO OTOPA, KOTOPbIV BbIAENSAETCS B OKPYXKAIOLLLYIO Cpeay Npu ero CXXUraHum n nocneayowem Nncnonb30BaHUM 305b-
HOro ocTaTKa.

2 HopMaTuBHbIE CCbINKN

B HacTosweM cTaHOapTe UCNONb30BaHbl HOPMAaTUBHLIE CChINKU Ha crneayolue ctaHaapThl:

[OCT P 8.585—2001 locydapcmeeHHas cucmema obecriedeHUss eOUHcmea usmMepeHul. Tepmona-
pbi. HOMUHanbHbie cmamuyecKkue xapakmepucmuku ripeobpasogaHus

[OCT P NCO 5725-6—2002 TouyHocme (fipasuribHoCcmMb U MpeuuU3uoHHOCMb) MemMooo8 U pe3yiib-
mamoe usmepeHuu. Yacme 6. Vicrione3zoeaHue 3Ha4eHUU movyHocmu Ha ripakmuke (MCO &§725-6:1994, IDT)

FOCT P 50342—92 [llpecbpa3zosamenu mepmoariekmpudeckue. 0Obuwue mexHu4Yeckue ycriosus
(M3K 584-2—82)

[OCT P 51760—2001 Tapa nompebumenbsckasd nonumepHas. Obujue mexHu4deckue ycrnoeus

[OCT P 52501—20065 BooOa onsa nabopamopHoz2o aHanusa. TexHu4veckue ycrnosusa (ACO 3696:1987,
MOD)

FOCT P 62917/—2008 Tonnueo meepdoe MuHepanbsHoe. Memoos! oripedernieHUs enaau e aHanumu-
yeckoU npobe (MCO 11722:1999, NCO 5068-2:2007, MOD)

[OCT 61—75 Peakmussbi. Kucrioma yKcycHas. TexHu4eckue ycriosus

[OCT 83—79 Peakmusbl. Hampuu yanekucneiu. TexHu4yeckue yciosus

[OCT 1770—74 [locyoa mepHas nabopamopHass cmeknsgHHasa. LiunuHopbl, MeH3YpKU, Kombbi, rpo-
bupku. Obuwiue mexHudeckue ycriosus (MCO 1042:1983, UCO 4788:1980, MOD)

[OCT 2059—95 Tonnuso meepdoe MuHepanbHoe. Memoo ornpedeneHusa obuwel cepbi cxXuz2aHuem
fipu ebicokou memnepamype (MCO 351:1996, MOD)

[OCT 3117/—78 Peakmusbi. AMMOHUU YKCYCHOKUCTbIU. TexHu4yeckue ycrnosus

[OCT 3116—77 Peaxkmussbi. Kuciioma cosigHas. TexHu4ecKkue ycrosus

[OCT 4201—79 Peaxkmussl. Hampuu yanekucnbil Kucnbil. TexHU4eckue ycrosus

[OCT 4217—77 Peakmusski. Kanul a3omHOKUCbIU. TexHU4ecKue yciiosus

[OCT 4328—77 Peakmuebi. Hampusi 2u0pooKuUChk. TexHu4Yeckue ycrosusi

U3paHune odbmumnanbHoe
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[OCT 4461—77 Peaxkmussi. Kucimoma azomHas. TexHu4ecKkue ycrosus

[OCT 4463—76 Peaxkmusbl. Hampulu opmopucmsil. TexHu4yeckue ycrnogus

[OCT 5583—78 Kucnopod 2a3oobpa3Hbill mexHuU4Yeckul U MeOUUUHCKUU. TexHu4YecKkue ycrosus
(NMCO 2046:73, MOD)

[OCT 6709—72 Booda oucmunnuposaHHas. TexHu4ecKue ycrogus

[OCT 10742—71 Yenu bypbie, KaMeHHbIe, aHmMpauyum, 20proyue cliaHubl U Y20lbHble bpukemsi.
Memodbi ombopa u nodaomoeku rnpob ons nabopamopHbIX UcrbimaHull

[OCT 13867—68 [lpooykmebi xumu4deckue. Obo3HavyeHuUe 4Uucmomei

[OCT 23083—78 Kokc KaMeHHOY20/bHbIU, NeKosbilu U mepmMmoaHmpayum. Memoosi ombopa u rnooao-
moeKU rpob ons ucrbimaHuu

[OCT 24104—2001* Becbi nabopamopHseie. Obuwjue mexHu4yeckue mpebosaHusi

[OCT 25336—82 [llocyoa u obopydosaHue nabopamopHbie CMmeKrissHHbIe. Turnbl, OCHOB8HbIe rapa-
Memphbl U pa3Mephbl

[OCT 27313—95 Tonnueo meepooe MuHeparnbHoe. Obo3Ha'dYeHuUe rnokazamersnel Kadvecmea U op-
MYkl riepecyema pe3yiibmamoe aHasu3sa 0714 pasfu4dHbix cocmosaHuu mornnuea (MCO 1170:1977, MOD)

[OCT 27589—91 Kokc. Memoo onpedeneHus enaau e aHanumu4veckou ripobe (MCO 687:1974, MOD)

[1pumeyaHUue—[llpu none308aHUU HACMOAWUM cmaHoapmom UenecoobpasHo nposepums delucmsue CChi-
JIOYHBIX cmaHdapmos 8 UHbopMayUuoHHOU cucmemMme obuez20 rnonb3osaHus — Ha oguyuansHoMm catime QedeparnbH020
azeHmemea o MexHU4YeCKoMy pe2ynuposaHuro u Memponozuu e cemu VinmepHem usiu rio exxe200H0 u3dasaeMoMy LiH-
chopmayuoHHOMY yKkazamernto « HauuoHansHbie cmaHBapmei», Komopbit orybrnukosaH rno COCMOSHUK Ha 1 aH8aps meky-
wieao 200a, U rno coomeemcmaseyrwUM eXeMeCI4YHO u3dasaeMbiM UHPOPMaULUOHHLIM yKasamersaMm, orybnuKko8aHHbIM 8
mekyuwiem 200y. Ecnu ccbinoyHbill crmaHdapm 3amMeHeH (U3MEHEH), Mo rpu rofb308aHuUU HacmosawumM cmaHoapmom crie-
dyem pyKkosoocmeo8amaCs 3aMeHSoWUM (U3MEeHEHHbIM) cmaHOapmom. Ecnu cebinoyddsili cmaHBapm ommeHeH bes 3a-
MEHbI, MO MOMIOXEHUE, 8 KOMOPOM 0aHa CChIfIKa Ha Hea20, MPUMEHSEMCH 8 Yacmu, He 3ampazausarowiet 3my CCbIfiKY.

3 CywHoOCTbL MeToaa

CylWHOCTb MeToda 3aknovaeTcsa B NUPOrnapoMTUYeCcKoOM COXCKEHUM HaBeCKM TBepaoro ToNnMBa B
CMEeCH C KBapLeM B Tpyb4yaToun neyn npu temnepartype npndbnusntenoHo 1200 °C B aTMocdepe kucnopoaa u
BoAAHoOro napa. Jletydne coeguHeHMa pTopa nornowarT COOTBETCTBYIOLWMM PAcTBOPOM M onpeaenswoT
coaepXxaHue pTopa B pacTBope C NOMOLLbK UOHCeNneKTUBHoro anektpoga (MC3) mnn metoaomMm MOHHOU
xpomaTtorpadgpun (MX).

4 PeakTuBbI

[Tpn NnpoBegeHUN UCNbITAHUA cnegyeT UCNONb30BaTbh XMMUYECKNe peaKTUBbl, CTeneHb YACTOThl KOTO-
pbiX He HMXe Y. 4. a. no FOCT 13867.

4.1 Bopa 2- cteneHn yuctoThl no FOCT P 52501. AuctunnupoBaHHyto Boay no FOCT 6709 gsaxabl
NeperoHAT B annapaTtype U3 KBapLeBOoro crtekna Uuny nogsepraroT AenoHu3auunn.

B cootBeTcTBUM ¢ TpeboBaHuamun FOCT P 52501 Boay 2-1 cTeneHn YNCTOThl XPaHAT B repMeTUYecKku
3aKpbITOMN Tape U3 NONMM3TUNEeHa BbiCOKoro aAasneHua unu nonunponuneHa no FNOCT P 51760.

4.2 KBapu ¢ MakcumarnbHbIM pa3MepoM YacTtul, 75 MKM, npokaneHHbIX npu 1000 °C B TeveHue 1 u.

BHUMAHWUE! ToHko namenb4yeHHbIN KBapL, NpeacTaBnseT onacHOCTb AN OpraHoB AblXaHUS.

4.3 Kucnopog raszoobpasHbid B bannoHe, He cogepxalwun Bogopoga, cteneHb YMCTOThbl HE MeHee
99,5 % no TOCT 5583.

[TpumeHeHUe Kncnopoaa, NoNy4YeHHOro MeToaA0M 3M1eKTponmMs3a BoAdbl, He A0NyCKaeTCs.

4.4 Hatpua dptopug (NaF) no T'OCT 4463.

4.5 CtaHpapTHbLIN pacTBOp hbTOpA

CTaHgapTHbIM pacTBOp pTopa roToBAT U3 pTtopmnaa HaTtpua (4.4), sbicyweHHoro npu 110 °C B Tede-
Hue 1 y.

PacTteopstoT (0,2210 = 0,0002) r propuaa Hatpus B 400 cm3 Boabl (4.1) B NnpeaBapUTeribHO B3BELLEH-
HOW NnacTUKoBon ByTeINK, acdbasnsatoT Boay (4.1) Ao odbuen maccol pacteopa (500,0 £ 0,5) r n nepemelnsa-
loT. MaccoBaa gona dotopa B ctaHgapTHOM pacTBope coctaBnseT 200 MKr/T.

* C 1 auBaps 2010 r. gencteyet [OCT P 53228—2008 B yacTn BHOBb paspabarbiBaeMbiX 1 MOAEPHNINPYEMbIX BE-
coB; ¢ 1 sHBaps 2013 r. — B 4acTu BecoB, pa3paboTtaHHbix Ao 1 suBaps 2010 r.

2
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PacTBop XpaHAT B nonMmMepHou Tape (5.2).

4.6 Hatpua rngpokeng (NaOH) no TOCT 4328.

4.7 TlornotTutenbHbIN pacTBOp ANA onpeaeneHnd ¢ MIOHCeNeKTUBHBIM 3MeKTPoA4oM: HAaTPUA rmgpokcua,
DaCTBOP C KOHUeHTpaunen 0,025 mons/gm3

PacTopsgtoT 2,0 r HaTpusa ruapokcuaa (4.6) B npnbnusutensHo 500 cvm® Boabl (4.1). MepeHocaT BO B3Be-
LUEHHYIO MMNacTUKOBYIO BYThINb BMECTUMOCTbIO 2,5 AMS, aobasnawT Boay (4.1) Ao obwen macchl pacTesopa
2000 r n nepemelLInBalOT.

PacTBop XpaHAT B nonMMepHou Tape (5.2).

4.8 Hatpua rugpokapboHat (NaHCO3) no FTOCT 4201.

4.9 Hatpun yrnekncnei (Na,CO4) (kapboHaTt) no FOCT 83.

4 .10 lMornoTutenbHbIA pacTeOp A4Nd onpeaeneHnsa MeToaomM MOHHOW XpomMaTorpadgpun

PacteopstoT 0,300 r rugpokapboHaTta HaTpus (4.8) 1 1,120 r kapboHaTa HaTpus (4.9) B npndnmanternb-
Ho 500 cm3 Boabl (4.1) 1 pasbaBnaoT BOAOK A0 2 AMS.

PacTBop XpaHAT B noniMMepHou Ttape (5.2).

4.11 Kanuu asotHokucnbi (KNO4) no TOCT 4217,

4.12 Kucnota ykcycHaa neaaHasa no FOCT 61.

4.13 AMMOHWUN yKcycHokMcnbin (aueTaT) no [OCT 3117,

4.14 1,2-umknorekcuneHgnMHUTpUNTeTpaykcycHasa kmcnota (CDTA).

4.15 bydepHbIn pacTBOp (PH = 6,5)

PacteopatoT 10,0 r asoTHokucnoro kanua (4.11), 5,0 r 1,2-umknorekCUneHanHUTpUNTeTPayKCcyCHOW
kucnoTbl (4.14) n 115 r auetata ammorua (4.13) B 350 cm3 Boabl (4.1). JosoaaT pH pacTteopa go 6,5 ¢
NOMOLLbIO NegdaHon ykeycHou kncnoThl (4.12). JobasnsawT Boay (4.1) oo odbuwen maccel pacteopa 500 r u
nepeMeLlInBaloT.

PacTBop XpaHAT B nonMMepHou Tape (5.2).

4.16 PacTtBOp ANSA KOHAULMOHUPOBAHUA UOHCENEeKTUBHbLIX 3N1eKTPoA 0B

BasewusatoT 20 reoabl (4.1), 20 rnornotutensHoro pacteopa (4.7) n 10 r oydepHoro pactesopa (4.15) B
npeaBapuUTeibHO B3BELIEHHOW NONMUCTUPONOBON eMKoCTM (5.4). obasnsaroT npubnusntensHo 200 Mr cTaH-
OapTHOro pacteopa prtopa (4.5) U nepemMellnBatoT.

4.17 Kucnota consaHas (HCI) koHLeHTpMpoBaHHasa NNoTHOCTLIO pog = 1,19 r/cm3 no TOCT 3118.

4.18 Kucnota consiHasi, pacTBop ¢ ob6bemHon gonen 10 %

100 cm3 consiHoi kncnotel (4.17) pasbasnsoT Bogon (4.1) go 1 gm3.

4.19 Kucnota azotHast (HNO;) KOHLEHTpUpOBaHHas NIIOTHOCTLIO pyg = 1,42 r/cm3 no FTOCT 4461.

4.20 KucnoTta a3oTHasd, pacTeop ¢ obbemHon gonen 10 %

100 cm3 a3oTHoI KucnoThl (4.19) pasbasnawoT Bogon (4.1) ao 1 am3.

5 Annapartypa

5.1 CteknsiHHada nocyaa. KanMbpoBaHHbIe MepHble cpeacTBa (MUNETKU, BopeTKn, MepHble KONOLI, CTa-
KaHbl 1 Ap.) No TOCT 1770 u TOCT 25336.

5.2 lNonnmepHasa Tapa, N3rotoBNeHHas 13 NoNM3TUNEHa BLICOKOro AaBreHUsa U NnonunponurneHa no
[OCT P 51760, repmeTn4YHO 3aKkpbiBaloLllaaAcsa 3aBUHYMBAKOLWMMUCSA KPbILLKaMK, ANda XpaHeHus Boabl (4.1), a
TakKe ONA NPUroTOBNEHUA N XpaHeHUsa pacTBopoB (4.5, 4.7, 4.10, 4.15).

[lepen ncnonb3oBaHMEM Tapy HanonHAKT pacTBopoM asoTHoU (4.20) unmn conadon (4.18) KUCNOTbI U
OCTaBMNAT He MeHee 4YeM Ha 24 4. 3aTeM cocyabl TWaTenbHO NpomMbiBaroT Bogou (4.1).

5.3 EMKOCTU CTEKNAHHbIE UMW NOUCTUPONOBbLIE BMecTUMOCTb0 oT 10 4o 30 cM® ¢ NMOTHO 3aLlenknBa-
IOLLMMUNCH KPbILLKaMMN.

5.4 EMKOCTW MOMAUNPONUIEHOBLIE UMM NONMUCTUPOSIOBLIE B3BELUEeHHble BMeCTUMOCTbio 125 cm3, ¢
LLUMPOKUM rOproM, C KpbILWKaMn 1 NpoKNagkamu, NpendaTcTBYOLWAMU NPOTEKaAHUIO.

5.5 MUKpONUNEeTKn pasfuyHon eMKOCTU, MUHUMansHoO — 1 cmS.

C NoMoL b MUKPOMMNETOK MOXXHO M3MEHSATb KOHUEHTPAaLWo pacTBOPOB B NONUNPONMANEHOBLIX EMKOC-
TAX BMecTUmMocTbio 125 cwm3 (5.4), nobasnaa HebonbluMe B3BeLLUEHHble 06beMbl CTaHO4apTHOro pacTBopa
bTOopa (4.5).

5.6 Bechbl nabopaTtopHble Il knacca TouHocTn no FOCT 24104

- C Npegencom gonyckaemou norpewiHoct = 0,1 Mmr;

- ¢ Hambonbwnm npegenom B3esewunsanms 200 r 1 npegenom gonyckaemon norpewHoct = 0,001 r.
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5.7 Becbl nabopatopHsble |l knacca TouHocTn no FTOCT 24104

- C Hanbonbwnm npegenom B3selwwnsanms 600 r 1 npeagenom gonyckaemon norpewiHoctt £ 0,010 r;

- ¢ Hanbonbwnm npegenom B3sewwmnsanmns 3000 r n npegenom gonyckaemon norpewiHoctn = 0,100 .

5.8 lNpeobpasoBaTenb TepMO3NeKTpuieckmid (tTepmonapa) ansa nsmepeHusa temnepartypsl 4o 1200 °C
no FOCT P 8.585 nlTOCT P 50342 ¢ nuameputensHblM Npnudopom. NorpeliHocTs M3MepeHunst TemnepaTypbl

10 °C 1 meHee.
5.9 AnnapaTtypa ansi npoBeaeHnUs Nnupornaponmsa B Tpybyaton nevn (pUcyHok 1).

1
9‘\ 1 2

15 14 13 12/ 11

T — OBYXXO0O0BOU 3aMOpPHLIN KpaH, 2 — Y-obpasHaa Tpybka; 3 — KpyrnogoHHas Konba BMeCTUMOCTBIO 2 nv’; 4 — OBYXXO0O0BOU 3anop-
HbIW KpaH; & — T-00pa3Han Tpybka; 6 — KBapueBbIU TONKATENb;, / — Nevb; 8 — Nnoaovka Ans CKuraHus npobdel;, 9 — keapuesas Tpybka,
10 — Bxoa oxnaxgarwulen soabl; 17 — nornotutenbHbIn cocya, 12 — soasaHaa pybawka; 13 — tepmonapa; 14 — kBapuesasa npobka;

15 — Harpesartenb KpyrnogoHHoW konbel;, 16 — Bxon kucnopona,; 17 — TpexxoaoBou kpaH; 18 — napopacnpegenutenebHasa Tpybka;
19 — cnue

PucynHok 1 — Annapartypa ansi npoBeaeHnst NMporngponinia B Tpybvaton nevyu

5.9.1 lNaporeHepaTop COCTOUT U3:

a) KpYrrnoAoHHON Konbbl BMECTUMOCTbLIO 2 AMS;

6) HarpesaTens Ans KoNbbl BMECTUMOCTbIO 2 AMS;

B) Y-obpasHon TpydKkun, CTEKNAHHON, AnameTpom 10 Mm;

ry TpyOKM ANs nogayvn Kucnopoaa 13 nNinoTHOro Martepuarna ¢ HyneBon nopucToCTbHo;
) 3anopHbIX KpaHOB TPEXXOAO0BbIX U ABYXXOOOBbIX.

5.9.2 lMeyb ¢ KBaApLEBON TPYOKOW U NPUHAANEKHOCTSAMMN

Annapatypa, nogobHasa Tou, uTo ncnonesyetcd B FOCT 2059.

a) KeapueBasi Tpybka M3roToBNeHa 1U3 YACTOro NonynpospadvyHoro keapua (BHeWHUA anameTp 25 MM,
BHYTpeHHUN gunameTtp 20 mm). OnnHy Tpybkn (tTunosasa — 700 mm) nogbuparoT K COOTBETCTBYIOLLEN NeYn
(0ObIMHO AnuHa Tpyobku okono 400 mm). MNpegnoyuTuTensbHO, YTODLI Ha BbIXoA4e TpybKa cyXXanachk A0 AnamMeTpa
NPUONUINTENBHO 7 MM.

[TpnmevaHwme— Tpybkn ans CXUraHns, N3roTOBNEHHbIE N3 JPYIMX OTHEYNOPHbLIX MaTteprnanoB, HE MOTYT MPU-
MEHSTbCH B JAHHOM METOAE, T. K. HE UMEKOT COOTBETCTBYIOLLMX TEPMUYECKUX XapaKTEPUCTUK.

0) KBapueBble npodbku anameTpom 20 MM pacrnonoXeHbl Y BXOAHOMO 0TBEPCTUS (U, ecnit Heobxoanmo,
Y BbIXOOHOTO) KBapLeBou Tpybkn [5.9.2, a)].

B) Jlogoudky Anga cxXuraHuUs, N3roToBNeHHbIe N3 HernasypoBaHHOro oapdoopa ¢ BbICOKMM cogepKaHNeM
okcuga antomMuHums. MNpmnbnusntensHble pasmepbl noaoukn 97 x 16 x 12 mm. Jlogodkn npokanmBaroT Npu
1000 °C oo NoCcTOAHHOW MAacCCHhI.

4
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r) KBapLeBbii TONKaTensb ¢ T-0bpasHon TpYOKOW, COCTOUT N3 KBAPLIEBOTO CTEPXKHSA (AMaMETPOM 5 MM,
annHon 500 mm), Ha OAHOM KOHLLe KOTOPOro HaxoauTcd nnockun auck gnametpom oT 10 oo 12 mm, a K gpyro-
MY KOHLLY NPpUKNeeHa anokCnMaHon cMONon HaMmarHnyeHHas ctanbHaga nnactuHka. T-obpasHas Tpybdka (anu-
Hon 500 MM) M3roToBMeHa N3 DOPCUNMUKATHOrO cTtekna M 3axoaut Ha 10 MM BHYTPb KBapLEBOW TPYOKWU
[5.9.2, a)] yepes npobky [5.9.2, 0)]. OTBOA T-00pa3HON TPYOKN COegUHEH C NaporeHepaTopomMm ¢ NOMOLLbHO
TPEexXxXoaoBoro KpaHa. MarHuT Ucnonb3yloT ANl TOro, UToObl ABUraTh ToMKaTelNb BHYTPb [-00pasHOoU TpyoOKu.

n) MNeub TpybyaTas anekTpuyveckast, ropusoHTanbHas ¢ AnNMHon padboyvein 3oHbl He MeHee 150 Mm, obec-
neynBaeT Harpes Ao TemMnepaTtypbl He MmeHee 1200 °C.

5.9.3 lornotutenbHblN cocyn — cknsiHKka [pekcensa anst nornoweHunst raza unm nogobHas en no
FOCT 25336 BMecTUMOCTbio OT 125 Ao 200 cm® ¢ rasonpomMbiBaTeNibHON TPYBKOW, OKaHYMBAOLLENCS ANCKOM
N3 NOPUCTOro cTekna ¢ nopamu pasmepom oT 15 ao 40 mkMm. [IMCK N3 NOPUCTOro cTekna A0KEH ObITb NOTPY-
)XEH B KNAOKOCTb Ha rMyoOuHy He meHee 90 MM.

5.9.4 BoasHaga pyballka Ans oxnaxaeHus nornoTuTenbHOro cocyaa.

5.10 Annapatypa gna UOHOMeTpUYeCcKoro onpeaeneHua prtopa

YCTaHOBKY cobupaloT U3 cepunHoO BhinyckaeMbixX NPpUOOpPOoB U YCTPOUCTB. NaMepeHnst NpomnsBoadT C
MOMOLLIbIO MOHOMEpPa NOON MapKkn ¢ Npeaenom gonyckaemoun norpewHoctn = 0,1 mB.

5.10.1 MarHutHas Mmeluanka, ykoMmnnekroBaHa Mmetannu4yeckumm bpycodkamm B nonnutetTpadpTopaTu-
NeHoBOW obonouke.

5.10.2 UameputenbHble 3neKTpoAbl — TBepAbln (pTOpCeneKTUBHLIN 3NEeKTPOoA U 3neKkTpoA
CpaBHeHUA

[ToBepXHOCTb PTOPCENEKTUBHOIO 3N1eKTpoJa HeobXxoaAnMMo NoNMMpPoBaTh Nepea KaxabliM onpeaeneHnem
ans obecnevyeHnst NPOACIHKUTENBHON ONTUMANBLHOW PaboThl. DNEKTPoa NONUPYOT C NOMOLLLH, HAaNnpUMep,
anMasHoro nopollka WUnu okcuga anromMUuHUA ¢ pasMepamiu vyacTtul, meHee 0,25 MM, KOTOpble HAHOCAT Ha
TKaHb. InekTpoa nonupyT B TedeHne 30—60 c. HoBLIe anekTpoabl nepeq NpUMeHeHUeM BblAepXXNBaoT B
pacTBope Anda KoHauuMoHUpoBaHud (4.16) B TeveHune 24 4.

5.10.3 MunnusonbTMeTp ¢ LeHon geneHnsa 0,1 mB.

5.11 WNoHHO-XpomaTorpagpuyeckas yCTaHOBKA. YKOMMMIEKTOoBaHa XpomaTtorpaduyeckMm HacocoM,
KONMOHKaMM gNnga pasgeneHnsa aHUOHOB, AeTEKTOPOM SMeKTPONPOBOAHOCTUA U MHTErPUPYIOLWMM YCTROUCTBOM.

6 lNMoarortoBKa K UCNbITaAHUAM

6.1 NMocTpoeHUue rpaaynpoBoOYHbIX rpaduKoB AN MOHOMETpPUYeCcKoro onpeaeneHun dropa

6.1.1 lNpuroToBneHune rpagynpoBOYHbLIX PacTBOPOB

UeTbipe B3BELLEHHbIE MOMUNPONUIIEHOBBLIE EMKOCTU BMECTUMOCTbIO 125 cm3 (5.4) HYMepyloT 1 nome-
lwatoT B Kaxkayto no (50,0 + 1) cm3 nornotutensbHoro pactsopa (4.7). 3aTeM KaXaylo eMKOCTb NMoMeLLatoT Ha
BecChl ¢ npegenom gonyckaemon norpewiHoctn = 0,001 r (5.6) U, COOTBETCTBEHHO HyMepauun, A4obaBNsOT
(500 = 5), (1000 £ 10), (1500 = 15) n (2000 £+ 20) mr cTaHgapTHOro pacteopa ptopa (4.5). B kaayro eMKOCTb
nobasnatoT Boay (4.1) oo obuwen maccel pacteopa (100,00 £ 0,05) r, nocne 4yero pacTBop nepemMeLlnBatorT.
MaccoBasa gona ptopa B rpagaynpoBOYHBIX pacTBOpax, COOTBETCTBEHHO HyMepaLuun, coctaBndeT 1, 2, 3 U
4 mKr/r.

6.1.2 lNoAaroToBKa rpaayupoBOYHbIX PAaCTBOPOB K UBMEPEHUI

[lepeHoCAT, N0 BO3IMOXHOCTU TOYHO, 40 I KaXXaoro U3 rpadynpoBOYHbLIX paCTBOPOB BO B3BelUeHHbIe
NoNUNPONUMNEeHoOBLIE eMKOCTU (5.4) U onpeaensoT TOYHYIO Maccy pacTBopa Ha Becax ¢ npeaenom gonyckae-
Moun norpewHocTn £ 0,010 1 (5.7).

PaccunteiBatoT Mmaccy bydepHoro pacteopa (4.15), kKoTopyto HeobxoanMmo 4o0aBUTb K KaXXaoMy rpaay-
MPOBOYHOMY PacTBOPY, UCXOOS U3 TOro, YTO MaccoBas gons bydepa B M3IMeEpPSieMOM pacTBOpe A0TMKHAa
coctaBnaTb 20 % (npndbnnuantenbHO Macca bydepHoro pacteopa pasHa 10 r). B kaayto nonunponuneHoByo
EMKOCTb, HE CHMMasi eMKOCTb C BeCOB, A0DaBNSAT paccuuTaHHoe KonuvecTBo OydpepHOro pacTtBopa
(= 0,05 ).

6.1.3 UamMmepeHUue cogepxaHuda pTtopa B rpagynpoBOYHbLIX pacTBopax

[1loAroTOBNEHHBLIN K N3MepeHuto no 6.1.2 rpagynpoBOYHBIM PACTBOP NOMeLlaroT Ha NoACTaBKy MarHUT-
Ho Mewanku (5.10.1). B pacteop onyckatoT MmeTannuyecknuin opycovek (5.10.1) n usmepuTenbHbIe SNEeKTPOo-
abl (5.10.2). BknoyatloT MarHUTHY10 MeLlarnky U nepemMeLlumBaroT pacTtBop. MIamepsaoT BennynHy noteHumanac
ToyHoCTbO A0 0,1 MB.

N3amepeHna HauymHawT CO BTOPOro Nno Nopaaky Hymepauum pacTteopa, 3aTemM U3MepdtoT NnepBbiv, Tpe-
TUWN, YETBEPTbIN pacTBOPLI U CHOBA BTOPOMW.
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[ToapobHee npoLeaypa N3aMepeHunst coaepxaHus topa onncaHa B 8.6.

[To pe3ynbTaTtaMm U3MeEPEeHUa BCeX rpaayMpOBOYHbLIX PACTBOPOB CTPOAT rpagayUpoBOYHbLIA TpaduK B
KoopauHaTax: AecsiTUdHbIN norapudpm maccoBon gonu drtopa B pacteope (6.1.1) B MKr/r (OCb
abcumcc) — nokasaHue munnmeonbTMeTpa (5.10.3) B MB (ocb opauHar).

[ paaynpoBOYHBLIN rpadonK nepmnoandeckn NPoOBePSAT, UCMONb3Y4H rpagynpoBOYHbIE PACTBOPLI.

6.2 lNocTpoeHue rpagynpoBOYHLIX rpacPuKoB ANA UOHOXPOMaTorpadguveckoro onpegeneHua

dTOopa

Bo B3BelleHHblEe MOMUMPONUIEHOBLIE EMKOCTU BMecTUMOCThbio 125 cm® (5.4) nomewatot (100 £ 1),
(200 £ 2), (400 =£4) n (800 £ 8) mr ctaHgapTHOro pacTeopa topa (4.5). BagelwmBaHUs Npon3BoAsT Ha Becax
Cc npeaenom gonyckaemon norpetHocty + 0,001 r (5.6). B kaxayto eMkocTb npunuaatoT no 50 cm3 nornotu-
TenbHoro pacteopa (4.10) n gobasnsatoT Boay (4.1) oo obwen maccel pacteopa (100 + 1) r. MaccoBasa gond
pTOpa B 3TUX rpagympoBoYHbIX pacTtBopax coctasnseT 0,2; 0,4; 0,8 n 1,6 MKr/r COOTBETCTBEHHO.

NoHHO-XpoMaTorpadgpuyeckyto yctaHoBKy (5.11) nogrotaBnmBatoT K padoTe 1 NpoBOAAT U3MEPEHUS B
COOTBETCTBUM C MHCTPYKUMEN NO aKchnyaTauun npubopa. Masmepaemon BennMiInHoOn (aHanUTMYeCKUM CUrHa-
NTOM) ABNAeTCA BbICOTa UMK Nowaab nuka XxpoMaTtorpamMmmei.

[To pesynbTaTaM M3MepeHUda BceX rpagynpoBOYHLIX PaCTBOPOB CTPOAT rpagynpoBOYHLIA rpaduKk B
KoopAaMHaTax: MaccoBaga Aons topa B pacTBope B MKI/T (0Ccb abcuMcec) — BenuunHa aHanmMTUyeckoro CUrHa-
na (ocb opauHar).

[ pagynpoBOYHLIN rpadnK Nepmnoandeckn npoBepatoT, UCMONb3Y4 rpagynpoBOYHbIE PaCcTBOP.I.

7 lMpurortoBrneHune npoobI

[Tpoba ana ucnelTaHns npeactaBndeT cobon aHanuTudeckyro npody, npurotoBneHHyo no FOCT 10742
nnn NOCT 23083. lNpoba aonkHa HaXoAUTLCHA B BO3QYLUHO-CYXOM COCTOSAHUWM, ONSA YEero ee packnaabiBatoT
TOHKUM CMTOEM U BblAEPXMBAKOT Ha BO34QyXe NpU KOMHATHOM TeMnepaType B Te4eHe MUHUMalbHOro BpeMe-
HW, HeODXOoAMMOro AN AOCTUXKEHNSA PaBHOBECUA MeXay BNaXKHOCTLIO TONNMMBAa M aTtMmocdepbl nabopaTopun.

[lepen B3ATHEM HaBeCKU Npoby TwaTenbHO NnepemMellinBaloT He MeHee 1 MUH, NPpeanoYTUTENBHO MeXa-
HUYECKMM CMocoboM.

Ecnn pesynbTaTtel HEODXOAUMO paccyMTaTb Ha ApYrne COCTOSIHUS TOMMUBA, OTNUYHbIE OT BO3AYLLU-
HO-CyXoro (cM. pasaen 9), To 0AHOBPEMEHHO CO B3ATUEM HABECKN ANA aHann3a oTouparoT HaBeCckM Ans onpe-
aeneHunsa cogepxaHuna aHanutudeckon Bnarm no FOCT P 52917 unn FrOCT 27589.

[Tpn HeOOXOAUMOCTU oNpeaennuTb coaepXaHue PTopa B TakKUX OCTaTKax OT CXKUraHUA YIS, KakK 30Mb-
HbIN YHOC (NeTy4asl 3o0na), cneayeTt ¢ OCTOPOXHOCTbIO NOAXOAUTL K 0TOOPY U NOAroTOBKE NpeacTaBUTENb-
HbIX NPOO 30Nkl N3-3a BO3MOXHbIX 3arpsisHeHn. Pasmep YyacTtuy, 30nbl yHOca 0ObIYHO HE NpeBbIlIaeT 75 MKM,
103TOMY He TpebyeTcsl uamenbyaTb Npoby nepen aHanuaom.

8 lNpoBeaeHne ncnbiTaHUA

8.1 NMoparoroBka npubopa K padote

CobupatoT yCTaHOBKY, Kak NnokasaHo Ha pUcyHke 1.

B KpyrnoaoHHyto Konbdy naporeHepatopa [5.9.1, a)] noMmewaoT HECKONBKO «KAUMENOoK» U A00aBNSOT
1600 cm® BoabI. Bogy aoBogAaT 40 COCTOAHMSA CNOKOUHOIo KuneHuda. Ana ymeHblleHMAa KoHQeHcauun napa
HenocpeacTBEHHO B KBApLEBOU Tpybke [5.9.2, a)] ycTaHaBNMBAIOT TPyOKy B neyn Takum obpasom, 4Tobbl ee
BbIXOAHOW KOHeL, BbiCcTynan ns nedn meHee yem Ha 100 mm. [NpucoegMHAOT NOrMoTUTENBHBIN cocya (5.9.3),
coaepxawumi okono 50 cm Boabl (pUCYHOK 1), C NTOMOLLLIO OTPE3Ka CUINMKOH-PEe3UHOBOIO WNnaHra. ['lomella-
IOT NOrNMOTUTENBbHBLIN COCYy B BOAAHYIO pyballKy ¢ NPOTOYHOW XONo4HON BOOOM.

HarpesatoT neysb [5.9.2, )] Ao paboven temnepatypbl 1200 °C, nponyckaT KACMOpPoa Yepes napore-
HepaTop B KBapLEBY TPYBKY CO CKOPOCTbIO NpUBnnsuTensHo 750 cM3/MyUH B TeyeHue 15 MUH.

CKOPOCTb NOTOKAa KUCIopoaa U TeMrepartypa naporeHeparopa A0MKHbl ObITb OTperynupoBaHbl Tak,
4yTOObLI 32 18 MUH PabOoThl YCTAHOBKU KONMMYECTBO 0Opa30oBaBLUEroCH KoHAeHcaTa COCTaBMNANO NPUDONUINTENb-
HO 40 .

Bo nsbexanne gedopmaLnn KBapueBou Tpyodkn TemMnepaTtypa nedm He agomkHa npesbiwaTth 1225 °C.

8.2 lNoAarortoBkKa NpoObl K UCNBLITAHUIO

Macca HaBeCKu, B3SITOW ANsl aHanusa, 3aBUCUT OT MacCcoBOW 40NN pTopa B UCNbITYyeMOM obpasLe. Hac-
TOsILas MeToaunKa OTHOCUTCS K NpobaM, B KOTOPbIX MaccoBag gons dotopa He npesBbiwaeT 2000 mkr/r. Ecnu
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npeanonararoT, YTO MaccoBast Aona otopa bonblue, TO COOTBETCTBEHHO YMEHbLUAKT HABECKY UCTbITYEMOU
npoObl, YTOOLI 0becnevynTb NONHOE n3BneveHne gTopa U3 nNpoodel.
BasewusawT To4uHO 250 Mr npobbl Ha Becax ¢ npeagenom gonyckaemMoun norpelHocTn = 0,1 Mr (m) v
TwaTenbHO nepemMewinBaroT ¢ (250 £ 5) Mr kBapua (4.2) B CTEKNAHHOW UMK NMONTMCTUPOTIOBON EMKOCTHU (5.3).
[lepeHOCAT HaBecKy, CMellaHHYIo C KBapLueM, B NoA0YUKY ANd CKUuraHua [5.9.2, B)J.

8.3 lNpoBegeHue nuporngponusa

B nornotutensHbi cocya (5.9.3) nomewatot (50 £ 1) cM3 04HOMO U3 NOrMOTUTENbHBIX PacTBOpoB (4.7
nnn 4.10) B 3aBUCUMOCTU OT MeToda ganbHeuwero onpegeneHna otopa B nuporngponusare. [ornoturens-
HbI cocyd NPUCOEOUHAIOT K OTTSAHYTOMY KOHLY KBapLeBOMn TPYyOKM (PUCYHOK 1) BCThIK C NOMOLLbLIO OTpesKa
CUMNKOH-PE3NHOBOro WnaHra. omewaoT nornotuTenbHbIM cocyad B BOAAHYIO pyDallky € NPOTOYHOW
XonoaHoun BoOoN.

[TOTOK KUcnopoda ¢ OoTperynupoBaHHOW ckopocTblo (8.1) HanpaBnsawT B 0bxod naporeHepartopa.
NMopo4yky ¢ Npobon BHOCAT B TPYOKY ANS CKUraHUA Yepes3 BXoAHOEe OTBEPCTUE N NMOMELLAoT Ha pacCTOSIHUM
npnoénnsntensHo 200 MM OT LLeHTpa MakcuMarnbHO HarpeTon 3oHbl nedn. lNpucoegunHaoT T-0bpasHyo TpybKy
C KBapLeBbIM TonKaTtenem u4yepes3 1 MMH ¢ NOMOLLLIO TpexxoaoBoro kpaHa 17 (pucyHok 1) HanpasnsawT TOK
Kncnopoaa B TpyoKy ANsl CXXUraHus Yepes naporeHepartop. 3aTteMm, ¢ UHTepBanom npudbnuantensHo 30 ¢, NATL
pas NpoTankMBaroT NoA0oUKY ¢ Npoboun Bnepea (okono 40 MM 3a 04HO ABWXKEHME), KaXKabl pa3 0TBOASA Hasaa
KBapLeBbIM TONMKaTenb ANd npegoxpaHeHnda ero ot gedgopmauunn. I'locne nocnegHero nepeMelleHna nogou-
Ka OOIMKHA OKasaTbCd B LLeHTpe MakcUMarbHO HarpeTon 30HbI Nevn.

[TpumeyaHun e — HekoTopble yImun XapakTepuayoTCs BbICOKOW CKOPOCTbIO BblAENEHUS NETYUNX BELLLECTB, MO3TO-
MY Ha Ha4YanbHOW CTaAUM HarpeBa MOXET NPONCXOAUTb BbIOPOC yronbHbIX YacTuy,. [nsa Takmx yrmen Heobxoanmo yMeHb-
WaTb CKOPOCTb NPOABUXEHUSA NOAOYKM.

[TpoaomKUTENLHOCTL Npouecca nuporngponnsa coctasngdeT 15 MUH.

YpoBeHb BOAbI B KpyrinoaoHHoW konbe [5.9.1, a)] noaaepxusatoT B npegenax ot 700 go 1600 cMm3.

[Mocne okoH4YaHUA npouecca NMpornaponmaa NOTOK KUCopoda HanpasnsawT B 0bxoa naporeHeparopa,
a N30bITOK Napa — B CMIMBHOE OTBEpPCTME.

OTCOoeaNHAT NOrMOTUTENbHBIN COCYA OT TPYOKU ANA CKUraHUs, ONoMackMBaoT ra3zonpoMbiBaTENbHY O
TpybKy, cobupasa NnpomMbiBHbIE BOALI B NOMMOTUTENBHBLIA COCYA.

8.4 MopgroToBKa nuporugponusara K UaMmepeHuio

[TuporngponnsaTt U3 NOrnoTUTENbLHOro cocyga nepeHoCAT KoNnM4ecTBEHHO BO B3BELUEHHYH NONUNPOnn-
NEHOBYH eMKOCTb (5.4), NpoMbIBas NOrNoOTUTENbHBIA cocya HEOONbLLUMM KONMMYECTBOM BOALI, U Aa0T OCThITh
00 KOMHaTHOM TeMnepaTyphil.

[1lpu oTperynnpoBaHHbIX CKOPOCTU NMNOTOKAa KUCopoada M UHTEHCUMBHOCTU HarpeBa naporeHepartopa (8.1)
obLlaa Macca nuporngponuasaTta Ha 3ToW cTaguu aHanusa cocrtapngdeT npudnuantensHo 90 T.

8.4.1 [na namepeHunsa ¢ MOHCENEeKTUBHBLIM 3NIeKTPoAOM

[TomMelaoT NMpornaponnsaTt Ha Bechl ¢ npeaenom gonyckaemon norpewHoctn = 0,1 Mmr (5.6) n aobas-
nawT okono 0,75 r cTaHgapTHOro pacrteopa otopa (4.5) ¢ NOMOLWbIo MUKponuneTku (5.5). o yBennyeHuto
MPW 3TOM MaccChl MMPOrMaponu3arta paccHmnTbiBaOT KONMYECTBO A0baBNEHHONO CTaHOAAPTHOTO pacTeopa PTo-
pa (my). Janee B eMKoCTb C nuporngponusatom aobasnsatoT Boay (4.1) oo obwen maccbl pacTtBopa
(100,0 £ 0,1) r (m4), Nnocne 4Yero pacTeBop NepemMeLlnBatoT.

[lepeHocaT, N0 BO3SMOXHOCTWM TOYHO, 40 r nuporngponnsaTa BO B3BELUEHHYH NOJIMCTUPOIOBYIO EMKOCTL
(5.4) n onpeaenarnT TOUYHYIO MacCy pacTBopa Ha Becax C npegenom gonyckaemon norpewHoctn = 0,010 r
(5.7). PaccunTbiBatoT Mmaccy bydgepHoro pacteopa (4.15) (npubnusnutensHo 10 r), Heobxoaumyro Ans Toro,
4yTOObLI MaccoBas gona bydpepa coctasuna 20 %, U, He CHUMas eMKOCTb C BeCOB, A00aBNSAIOT paccUMTaHHOe
konuyecTBo bydepHoro pacteopa (£ 0,05 r) B eMKOCTb C MUPOrnMaponn3aTom.

8.4.2 OnAa namepeHua MeTtogoM UOHHOU XpoMaTorpadpuu

AoBoaar maccy nuporuaponunsata soaou (4.1) oo obuen maccol pactsopa (100,0 £ 0,1) r (m,), nocne
4yero pacTBOp NepeMellnBatoT.

8.5 Xonoctoe onpepeneHue

[Tp XONOCTLIX UCNLITAHUAX NPOBOAST BCE ONUCAHHbIE BhILLE Npoueaypbl Nony4YeHusa nmporngponmsara
N NOArOTOBKKU ero K nusmepeHusam (8.3 1 8.4), 3a ncknwoyeHnem godasneHns 0,75 r ctaHgapTHOrO pacTteopa
dbTopa n 6e3 HaBeckn TONNMBA.

XonocTble UCTMbITaHUSA NPOBOAAT A1 KaXKA0W NapTUM UCMbITYEMbIX NPo0, a Takke Npu 3aMeHe peakTUBOB.

v
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8.6 UamepeHue cogepxaHua Topa c NOMOLLBLIO MOHCENEeKTUBHOIO 3neKTpoaa

[Tpoueaypa nsmepeHUa MaccoBOU A0NKU pTopa ¢ NOMOLLLIO MOHCENEKTUBHBLIX 3NeKTPoA0B oAMHaKoBa
Onga rpagympoBOYHBbIX, aHaNnU3nUpyeMblX pacTBOPOB U PaCTBOPOB XOMOCTOrO OnbiTa.

dTopceneKkTUBHLIN 3nekTpod (5.10.2) roToBAT K paboTe, NOrpy3nB ero B pacTeop Anst KOHAUUUOHUPOBA-
HUA (4.16), KOTOPLIN NpeaABapUTENbHO NepeMellnBaloT. HOBBIY 3NeKTpod BelAePXKUBAKOT B pacTBOPE AN KOH-
ONLUNOHUPOBAHUS 24 4, ObIBLLUMA B paboTe, HO OCTaBaBLUUNCS HEKOTOPOE BpeMs CyXnum — 30 MUH.

[lepen namepeHnem pacTBopbl oxnaxgaroT 40 KOMHaTHOW TeMnepaTypbl.

EMKOCTL C M3MepdaeMbIM pacTBOPOM NOMeLLaloT Ha noacTtaBky MarHUTHou Mmelwankn (5.10.1). B pacTeop
NOMeELL AT MeTanmmM4ecknin dbpycovek B NNacTUKOBOM 0DONoYKe, MeXay eMKOCTbHO C paCTBOPOM M MarHUTHOM
MeLlankou noMeLllarnT TEPMOU3ONUPYIOLLYIO Npoknaaky. Mamepsaembi pacTBOp NOCTOAHHO NepemMellnBaloT.
PTOpPCENEKTUBHLINA 3NeKTpoa BEIHUMAKOT U3 pacTBopa ANd KOHAUUWMOHUPOBaHUSA, BhICYLLMBAIOT C NOMOLLbIO
hunnbTpOBanbLHON BymMarm 1 NorpyXxarwT B U3MepsaemMbld pacTBop Ha rmybuHy 20 mm. Hepes 2—3 MWH nocne
yOoaneHna nNy3blpbKOB BO34yXa C MOBEPXHOCTU 3NnekTpoda 3anucbiBaloT NokKasaHue MUMNUBONbTMETPa
(Npeaensl gonyckaemou norpewHocTn namepeHna = 0,1 mB).

[TokazaHne MUNNMUBONbTMETPA HE A0IMKHO N3MeHATbLCA bonblle Yem Ha 0,1 MB B TeveHMe cneayromx
OBYX MWHYT NMPW YCNOBWUKU, YTO MOBEPXHOCTb 3neKkTpoda oTtnonumpoBaHa (9.10.2) un anekTpon cpaBHEHUS
COAEPXKUT CBEXENPUIoTOBNEHHBLIN PACTBOP U HOpManbHO PYHKLUMOHUPYET.

[TpnmevyaHwue—YTobbl yMeHbWNTbL KONebaHns NOKa3aHMN MUNNMBONLTMETPA, U3MEPEHUSA C NOMOLLBIO NOH-
CENEKTUBHbIX 3NEeKTPOAOB MPOBOASAT NPU NOCTOSAHHOW OCBELWLEHHOCTU U MOCTOSAHHOW TemnepaType.

BbIHUMalOT anekTpoa U3 USMepeHHOro pacTteopa, bLICTpo ononackMearT BOOAOW M NOMELLAOT B pac-
TBOP A4NA KOHOULUWUOHUPOBaHUA, KOTOPLIX NpeaBapUTENbHO NepeMellnBaloT. ONeKTpo BblAepXMBaAKOT B pac-
TBOpPE ANA KOHAULMOHUpoBaHUA He MeHee 30 c, a 3aTeM, NpeaBapUTesibHO BbICYLUUB ero ounbTpoBalibHOM
Oymaromn, norpyxxarwT B cneayrowmnmn namepsieMbslin pacTBop.

DneKTpoadbl MOTYT SAIBUTLCA NPUYNUHON HEDOONLLUNX OTKNOHEHUW B NOKaszaHUAX MUNMMMBONbTMETPa Npu
NpoBeaeHNN cepuin nsMmepeHnn. Ana JoCTUXKeHUa yaoBNETBOPUTENBHOU TOYHOCTU MSMEPEHUN NpK onpeae-
neHnn otopa B cepun Npod yctaHaBNMBaOT 0AMHAKOBLIA NOPSAAOK nsMepeHnin. MsmepeHnst HaunMHarT Co
BTOPOrO B NopdaaKke HyMmepalun rpagynpoBOYHOro pacTeopa, 3aTteM U3MepPsoT NepBbIn, TPeTU, YeTBEPThIN U
CHOBa BTOPOW rpagynpoBOYHLIN pacTBop (6.1.3). IsmepeHUe BTOPOro pacteopa NOBTOPAKOT NMocne KaXxabIX
YyeTblpeXx aHanMsnpyeMblX pacTBOPOB NUpornaponmsara, a Takke no saseplleHn BCe cepun nusmepeHunn.

MaccoByo gonto gprtopa B nupormaponusartax (aHannusupyemMom Unm B nUporngponusarte XoocToro
oNnblTa) B MKI/T onpeaensatoT No rpagynpoBoYHOMY rpadonky (6.1).

[TpumeyaHwune—Ecnn maccosas gons oTopa B uccnegyemMoix npobax takoBa, uTo pesynbraTbl U3MEPEHUN
PacTBOPOB BbLIXOAAT 3a Npeaens! rpagynpoBoYHOro rpadpuka, pacteopbl pasbasnsitoT, COXPaHSs NPU 3TOM UX MaTPUYHYIO
OCHOBY.

8.7 U3MepeHUe cogepxaHua cpTopa MeTogomM MOHHOU XpoMaTtorpadpumn

NoHHO-XpomaTorpadnveckyo yctaHoBKy (5.11) noarotaBnmBatoT K padboTte 1 NpoBOOsAT UIMEPEHUS B
COOTBETCTBUU C MHCTPYKLIMEWN MO 3KcnnyaTauun npndopa. Namepssemon BenUM4YMHON (aHANMUMTUYECKUM CUTHA-
NTOM) ABNSIeTCA BbiCOTa UMK Nowagb Nka XxpoMaTtorpaMmmei.

MaccoByto gonwo gtopa B nmporngponmsartax (aHanmsmpyemom Unm B nmporngponumsarte Xo1ocToro
onblTa) B MKI/T onpeaenstoT no rpagynpoBovHoOMY rpadonky (6.2).

[TpumeyaHwune—Ecnn maccosas gons pTopa B uccnegyemMoix npodax takoBa, yYTo pesynbraTbl M3MEPEHUN
PacTBOPOB BbIXOAAT 3a Npeaens! rpagynpoBoYHOro rpadpuka, pacteopbl pasbasnsitoT, COXPaHAS NPU 3TOM UX MATPUYHYIO

OCHOBY.

9 O6paboTKa pe3ynbTaToB

9.1 MeToa UcnbITaHUA ¢ UCNOJNIb30OBaHNEM MOHCENeKTUBHbIX QreKTponoB

MaccoByto gonto obuero ptopa B aHanuTndeckomn npodbe Teepaoro Tonnmea F&, BblIpaXKeHHY0 B MKIT,
BbIYUCNAT No popmMmyne

Fa = P1T1 .~ P22 —Psmsj (1)
m

rAe pq — MaccoBasi Jonsa topa B nupornaponusare, nosy4eHHoM npu ncnsitaHni npobel TonnmMea, MKr/T;
m, — macca nuporugponmnsara, nosy4eHHoro npu NcnbiTaHum npobel TOoNNMBa, r;
po — MaccoBas gons drTopa B NMPOrnaponmsarte XonocToro onbita, MK/T;
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m, — Macca nuporuaponumsata XonocToro onbiTa, r;
p3 — MaccoBag aona otopa B cTaHaapTHOM pactBope gotopa, pasHada 200 MKr/T;
mq — Macca gobaBreHHoro ctaHgapTHOro pacresopa gropa, r;

m — Macca HaBeCKU TBepaoro TonnMea, B3ATOU AN aHannsaa, r.

[TpyumevyaHNH

1 PasbaBneHue nnpornaponmn3aTtoB U rpagynpoBOYHbLIX PACTBOPOB Nnepe namepeHnem 0aANHaKoBO, NO3TOMY NPW
pac4veTax pazbasneHmnem npeHebperator.

2 [lo rpagyvpoBovHoMy rpadumky (6.1.3) onpeaenstoT Ig p, n lg p,, a 3aTem no Tabnuue AecATUYHbLIX NorapndPmos
onpeaensitoT py U p,.

3 lNpwn onpeaenenun propa m, = (100,0 + 0,1) r; m, = (100,0 £ 0,1) r; my — okono 0,75.

9.2 MeTog UcnbiTaHUA ¢ UCNONb3OBaHMEM MOHHOU XpoMaTorpacgpumn

MaccoByto gonto obulero gprtopa B aHanuTuieckon npobde tBepaoro tonnmea F2, BelpaXXeHHyYH B MKI/T,
BbIYUCNAT NO opmMyne

Fa = P1M1 P2y (2)
m

P4 U po, MKT/T, ONpEeaensatoT No rpaayupoBovHomMy rpaduky (6.2).

9.3 lNpepcTtaBneHue pe3ynbTaToB

PesynbTaTt aHanusa, npeacrasnsaowmii cobon cpegHeapupmeTmiyeckoe sHavyeHne pesynbTaTtoB ABYX
napannenbHbIX onpeaeneHnin, OKpyrnsaT B COOTBETCTBUN ¢ Tabnuuen 1.

[lepecyeT pe3ynbTaToOB Ha APYrne COCTOAHUA TONNMBA, OT/TMYHBIE OT aHaNUTUYECKOro, NPOU3BOAAT MO
[OCT 27313.

Tabnwunua 1—TlpeacraBneHne pe3ynbTaToB OnpeaeneHnmn

PesynbTar, MKr/T OkpyrneHue pesynbTaTa
<500 o 5
> 500 o 10

10 MNMpeun3snoHHOCTbL

[Mpeun3nMoHHOCTb MeToa XapaKkTepusyeTca NOBTOPSIEMOCTbLIO ' 1 BOCMPOM3IBOAMMOCTLIO R Nony4veH-
HbIX pe3ynbTaToB.

10.1 NMoBTOpAEeMOCTbL

Pe3ynbTaTbl ABYX NapannenbHbIX onpeaeneHnn, NpoBedeHHbIX B npegenax KopoTKoro NpomMexyTka
BpeMeHW B 04HON NabopaTopuin OQHUM U TEM XKe UCNONMHUTENEeM, C UCMONb30BaHUEM OOHOW U TOW e annapa-
TYPbl, HA NpeaAcTaBUTENbHbLIX HAaBeCKax, OTODOPaHHLIX OT OAHOW U TOW XXe aHanUTUYeCcKon Npodkbl, HE AOIMKHLI
OTNMYaTbLCA APYr OT Apyra bonee 4em Ha BENUYUHY, NPUBEOEHHYIO B Tabnuue 2.

Ecnun pacxoxageHue Mmexay pesynbstatamu 0onblle, YeM BeENMYMHA Npegena NoBTOPAEMOCTU, YKa3aH-
Hasl B Tabnuue 2, noctynarwT B cOoTBeTCTBUU ¢ nogpasaenom 5.2 FTOCT P NCO 5725-6.

10.2 Bocnpou3BoguMoOCTb

[1Ba pesynbTarta, KaXabll U3 KOTOPLIX SIBNAETCA cpeHeapudpMeTU4eckmm 3Ha4YeHneM pesybTaToB
ABYX NapannenbHbiX onpeaeneHnin, NpoBeAeHHbIX B ABYX pasHbIX flabopaTopusax Ha npeacTaBUTeNbHbIX
MopLUaX, oTobpaHHbIX OT OAHOMN U TOW Xe Npobbl Nocne nocnegHen ctagum ee nNPUroToBNeHUS, He JOSTKHbI
oTNnMYaTbCcAa APYr oT Apyra bonee 4em Ha BenMYNHy, NpuBedeHHyo B Tabnuue 2.

Tabnwunua 2— MakcumanbHO ONyCKaeMble pacxXoXXaeHust Mexay pesynbraramm onpeaeneHnss MaccoBown aonu ortopa

MaccoBasa gonsa topa, MKr/t [lpenen NOBTOPAEMOCTH [lpenen BOCNPOU3BOAUMOCTU
< 200 10 MKr/T 20 MKr/r
> 200 20 MKr/r 15 %

2) MpoueHT oT cpeaHeapudMETUHECKOIO ABYX CPaBHUBAEMbIX Pe3yIbTaToB.
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11 TlpoTOoKON UcnbITaHUW

[TpoTOKON UCMILITAHUX OCIDKEH codepXaTb crieayoLyo MHopMaLluio:

a) naeHTudpunkauuo aHanmsnpyemon npoos.l;

0) CCbIIKY Ha HACTOSILMNA CTaHOapPT;

B) AaTy UCNbITaHUS;

r) pesynbTaThl UCMbITAHUA, MEeTOAbl UX pacyeTa U yKasaHue, K KaKOMY COCTOSAHUIO TONMBa OHU OTHO-
CATCS;

0) cogepXaHue aHanMTU4eCKOW Braru B TONNUBE, €Cnn pesynbTaThl NpeacTaBlieHbl Ha aHanUTU4decC-
KOe COCTOsIHMEe TOMMnBA.
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YAK 662.6:543.812:006.354 OKC 73.040 A19

KntoyeBble cnoBa: TONMUMBO TBEpAOE MUHeparnbHoe, neTyvas 3oMa, cogepxaHue obliero dotopa, nMporuapo-
N3, U3MEPEHUSA C NMOMOLLIbIO MOHCENEKTUBHBIX 3M1eKTPOaoB
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