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Mpeancnosue

Lenu n npuHumMnbl cTaHaapTusauumn B Poccuinckon deaepalimm yctaHoBneHsl PegeparnsbHbiM 3aKOHOM
0T 27 fekabps 2002 r. Ne 184-d3 «O TeXHNYECKOM PerynimpoBaHnny, a npasuia npuMeHeHns HauMoHanbHbIX
ctaHgapToB Poccuiickon ®egepaunm — FOCT P 1.0—2004 «CtaHgapTtusaumsa 8 Poccuinckon ®egepauni.
OCHOBHbIE MONOXEHUs»

CBeaeHUA o ctaHpapTe

1 NOArOTOBIIEH deaepansHeIiM rocyaapcTBEHHbIM YHUTAPHBIM NpeanpusaTuemM « MHCTUTYT roprodmx
MckonaeMblX — Hay4YHO-TEXHUHECKUIA LIeHTP NO KOMMIIeKCHON nepepaboTke TBEPAbIX ropHOHUX UCKONaeMbIXy
(®ryn «1r») Ha ocHoBe coBCTBEHHOrO ayTEHTUYHOTO NepeBoAa Ha pycCcKuiA A3blk cTaHAapTa, ykasaHHOro B
nyHkTe 4

2 BHECEH TexHunyeckum komuteToM rno ctaHaapTusauum TK 179 « Teepaoe MnuHepanbHoOe TOMMBO»

3 YTBEPXIEH W BBEAEH B JENCTBUVE lMpukasom ®eaepansHOro areHTCTBa N0 TEXHUYECKOMY
perynuposaHuto 1 meTtpornorun ot 23 gekabps 2010 r. Ne 1021-ct

4 Hacrosiwui ctaHgapT sABnsieTcst MOANMULMPOBaHHBIM MO OTHOLUEHWIO K MEXAYHapoAHOMY cTaHaap-
Ty NCO 11724:2004 «Teepable MUHepanbHble Tonnuea — OnpeaeneHne cogepxaHua obuero ¢topa B
yrne, kokce 1 netydein sone» (1ISO 11724:2004 «Solid mineral fuels — Determination of total fluorine in coal,
coke and fly ash») nyTem BHeceHUs TeXHUYECKNX OTKNOHEHUI, 06 bACHEeHWEe KOTOPLIX NPUBEAEHO BO BBeAe-
HUW K HacTosALeMy cTaHaapTy

5 BBEJEH BMNEPBbIE

UHpopmayus 06 usMeHeHUsIX K HacmosiujeMy cmaxOapmy rybriukyemcs 8 exeeo0Ho u30asaemMom
UHhopMmayUOHHOM yKa3amerne «HauuoHanbHble cmaHO0apmbl», @ meKecm U3MeHeHUL U NMornpasok — & exe-
MecsYHO u3dasaeMbiX UHGOPMAUUOHHBIX yKkazamensax «HayuoHanbHbie cmaHdapmebl». B criyyae nepe-
cMompa (3aMeHbl) uniu OomMeHblI Hacmosiueao cmaHdapma coomsemcmsytowee ysedomneHue 6ydem
or1ybITUKOBaHO 8 exxeMecsIHHO u3fasaeMOoM UHPOPMAaUUOHHOM yKkazamerne «HayuoHanbHbie cmaHOapmai».
Coomeememesyioujas UHbopMauusi, yeeOoMITeHUe U meKembl pasMelaromes makxe e UHhopMayUuoHHoOl
cucmeme obLeeo on1L308aHuUs — Ha oghuyuanbHOM calime QedeparnibHO20 azeHmMCMmea o MexXHUYECKoOMy
peayrnuposaHur u Memporsnoauu 8 cemu MHmeprem

© CranpapTtuHcopm, 2012

HacTtoswwunin ctaHaapT He MoxeT 6bITb NOMHOCTbLIO UMW YaCTUYHO BOCNpou3BedeH, TUpaXXmnposaH 1 pac-
npocCTpaHeH B Ka4ecTse odunumnansHoro n3gaHns 6es paspelleHus PegepansHOro areHTCTBa No TeXHUYeCKo-
My perynmpoBaHuUo 1 MeTpOIiorun
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BeBegeHune

B HacTosIlwniA cTaHg4apT BKAOYEHbl OMOMNHUTENbHbIE MO OTHOLUEHWIO K MeXAyHapogHOMY cTaHaapTy
NCO 11724 tpeboBaHua, oTpaxatoLne noTpebHOCTN HaLMOHaNbLHOM SKOHOMWKW rocyaapcTea, a MMEeHHO:

- B obnacTu pacnpocTpaHeHnst KOHKpPeTU3NPOBaHbI BUAbl TBEPAOTO MUHEpanbHOro TOMMBa;

- MOAroTOBKa K UCMbITaHUAM BblAerneHa B OTAENbHbIN pasaen 6;

- UCKNoYeHb! 7.5.3 1 8.3, B KOTOPbIX U3NOXEH OOUH N3 TpeX anbTepHaTUBHLIX METOAO0B oNpeaeneHns
dTopa, Tak Kak AaHHbIA MeToA He UMeeT NPeMMYLLECTB MO CPaBHEHWIO C ABYMS APYTMMA U HE NPUMEHSIETCA B
HaLUWoHarnnbHOM 3KOHOMUKE.

YKasaHHble 4onofHMTebHble TpeboBaHUs BbldeneHbl NONYXUPHBIM KYPCUBOM.



FOCT P 54222—2010
(UCO 11724:2004)

HAUMOHANBbHBIA CTAHJQAPT POCCUMCKOWU OSERQEPALUUM

Tonnueo TBepAoe MUHepankbHoe
OMPEAENEHUE COOEPXAHUA OBLLEIO ®TOPA

Solid mineral fuels. Determination of total fluorine content

Lata BBegeHnsa — 2012—07—01

1 O6nacTb NpMMeHeHus

HacToswuwin ctaHgapT pacnpocTpaHaeTcs Ha KameHHble U Bypble Yrin, TUeHUMBI, aHmpauumeal, 20p0-
yue craHykl, Koke, 6pukemsi, npodykmsi obo2aljeHus u nepepabomku meepdoeo morusa, BKIoYas 305y
yHoca (Oasiee — meepdoe MUHepalibHoe MOrueo), U yCTaHaBnMBaeT MeToa onpeaeneHus coaepxXaHus
obuero dTopa, 3ak/oYvaloWUACA B KONMYECTBEHHOM W3BMeYeHUU dTopa nyTeM NMpornaponTUHeckoro
COXOKEHVsi HaBeCkn TBEPAOro TOMMMBa ¢ nocneayrowmm onpegeneHmem oTop-MoHOB B MOrNOTUTENbHOM pac-
TBOpE € NOMOLLLI0 PTOPCENEeKTUBHOrO 3/1eKTpoaa v MeToAoM NOHHOW XpomaTorpaduu.

MeToa npeaHasHayeH Ansa onpedeneHus doTopa npu ero maccosoi gone ot 0,001 % go 0,1 % (o1 10 go
1000 mkr/kr). OrpaHuyeHus no coctasy NpPob OTCYTCTBYIOT.

MpumeyaHune— Onpeaensia coagepxaHue ToNbKo obLero dTopa B TBEPAOM TOMNUBE, HEBO3MOXHO OLEHUTH
KONMYECTBO PTOPa, KOTOPLIN BLIAENSAETCS B OKPYKAIOLLYI0 CPEAY NPV ero CKUraHUm v NocrnegyoLem MCnorb3oBaHNm 3011b-
HOro ocrarka.

2 HopmaTuBHLIE CCbINKH

B HacToslLem cTaHAapTe UCMorb3oBaHbl HOPMaTUBHBIE CChINIKM Ha criedylolme cTaHaapThl:

F'OCT P 8.5685—2001 locydapcmeeHHas cucmema obecrieueHust eduHcmea usmepeHul. Tepmona-
pbl. HomuHanbHele cmamuyeckue xapakmepucmuku rpeobpasoeaHusi

FOCT P UCO 5725-6—2002 TouyHocmb (npasusibHOCMb U MPEUU3UOHHOCMb) MeMOoO08 U pe3yilb-
mamos usmepeHud. Yacms 6. Vicrionb3oeaHue 3HavyeHUl mo4yHocmu Ha ripakmuke (MCO 5725-6:1994, IDT)

FOCT P 50342—92 [Ipecbpa3zosamenu mepmoaniekmpudeckue. Obwue mexHUYecKue ycrosus
(M3K 584-2—82)

FOCT P 51760—2001 Tapa nompebumensckasa nonumepHas. Obujue mexHu4eckue ycnosus

FOCT P 52501—2005 Booda 0nis1 nabopamopHoz20 aHanu3a. TexHudyeckue ycnosusi (MCO 3696:1987,
MOD)

FOCT P 52917—2008 Tornnuso meepdoe MuHepanbHoe. Memoods! onpedeneHust eflasu 6 aHanumu-
yeckol npobe (MCO 11722:1999, UCO 5068-2:2007, MOD)

FOCT 61—75 Peakmussbi. Kucrioma ykcycHas. TexHudeckue ycrosust

FOCT 83—79 Peakmusbi. Hampuil yanekucnibiil. TexHuyeckue ycrosusi

FOCT 1770—74 [locyda mepHasi nabopamopHas cmeknsHHas. LiunuHopsel, MeH3ypKu, Konbbl, rnpo-
6upku. Obujue mexHuveckue ycnosust (MCO 1042:1983, CO 4788:1980, MOD)

FOCT 2059—95 Tonnueo meepdoe MuHepaiibHoe. Memod onpedeneHust obuiell cepbl CxuzaHuem
npu ebicokol memnepamype (MCO 351:1996, MOD)

FOCT 3117—78 Peakmusbl. AMMOHUU yKCYCHOKUCHbIU. TexHudeckue ycrosusi

FOCT 3118—77 Peakmussbi. Kucrioma consiHas. TexHu4eckue ycrosusi

F'OCT 4201—79 Peakmussl. Hamputll yanekucnbill kucnbiil. TexHuYyeckue ycrnosusi

FOCT 4217—77 Peakmusbi. Kanuti asomHokucnbil. TexHu4eckue ycnosusi

FOCT 4328—77 Peakmusebi. Hampusi 2u0pookucs. TexHu4eckue ycroeusi

WUspanwe ocpmunansHoe
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FOCT 4461—77 Peakmussbi. Kucnnoma asomuasi. TexHuveckue ycrogusi

FOCT 4463—76 Peakmueni. Hampuli pmopucmeiil. TexHU4eckue ycrosusi

FOCT 5583—78 Kucniopod 2a3o0bpa3sHbili mexHuyeckuli u meduyuHckul. TexHuyeckue ycnosus
(MCO 2046:73, MOD)

FOCT 6709—72 Boda ducmunnupogaHHasl. TexHudeckue ycrnosus

FOCT 10742—71 Yenu 6ypble, KaMeHHbIe, aHmpauum, 20ploYue CnaHubl U y20ibHble bpukemel.
Memodbi ombopa u nodzomosku npob 0ns1 n1abopamopHbIX UcrbimaHul

FOCT 13867—68 [lMpodykmsi xumudeckue. Obo3HavyeHuUe 4ucmomsl

FOCT 23083—78 Kokc kaMeHHOY201MbHbIl, nekoesil u mepmoanmpauyum. Memodsl ombopa u nodzo-
mosku rnpo6 ons ucribimaruli

TOCT 24104—2001* Becbi nabopamopHbie. Obujue mexHu4eckue mpebosaHusi

IFOCT 25336—82 [locyda u obopydosaHue nabopamopHble cmekisHHble. Turibl, OCHO8HbIe napa-
mMempel U pasmepbi

FOCT 27313—95 Tonnueo meepdoe muHeparnbHoe. Obo3HayeHue rokasamernel kadecmea u ¢op-
MyJIibl flepecyema pesynsmamos aHaiu3a 0151 pasiludHbix cocmosiHut mornnusa (MCO 1170:1977, MOD)

FOCT 27589—91 Kokc. Memod ornipederneHusi snaau 8 aHanumuyeckoli npobe (MCO 687:1974, MOD)

I1p umeyaHnue—[lpu nons3o08aHuu HacCMoAWUM cmaHGapmom yerecoobpasHo nposepums delicmeue cChi-
JI04HBIX cmaHBapmo8s 8 UHGhOPMaUUOHHOL cucmeme obwez0 ronp308aHus — Ha oguyuansHoM cailime ®edeparnbHO20
azermemea o MexHU4eCKoMy pe2ynupoeaHuio U memposoauu e cemu ViumepHem unu rio exe200H0 usdasaemMomy UH-
hopmayuoHHOMY yKkaszamerio «HayuoHarnsHbie cmaH0apmbl», KOMOpPhbIl orybnuKkosaH 1o COCMosiHUI0 Ha 1 SHeaps meky-
wezo 2o00a, U MO0 COOMEBEMCMEYIOWLM eXEeMeCAYHO usdasaembiM UHGOPMAUUOHHBIM yKasamernsam, orlybnuKo8aHHbIM
mekyuwem 200y. Ecnu cebinodHbill cmaHOapm 3ameHeH (USMEeHEeH), Mo MpuU 110/16308aHUU HacmosuuM cmaHAapmom cie-
dyem pykoeodcmeosambCsi 3aMeHsIIoWUM (USMEeHeHHbIM) cmarnOapmom. Ecnu ceouioyHbiil cmardapm ommeHeH 6es 3a-
MeHbi, MO MONOXeHUE, 8 KOMOPOM 0aHa CChifIKa Ha He20, MPUMEHSIeMCS 8 Yacmu, He 3ampaausarouell 3my CCbinky.

3 CywHocTb MeToaa

CywHocTb MeToda 3akioyaeTcsl B MUPOrMaposIMTUYECKOM COXCKEHUN HaBecKU TBEpPAOro TOMnuBa B
CMecH ¢ KBapLieM B TpybuaToi neun npu Temnepartype npubnuantensHo 1200 °C B aTmocdepe knucnopoga u
BogsaHoro napa. lleTyune coeauHeHns dTopa NOrnowawT COOTBETCTBYIOWMM PacTBOPOM U onpeaensioT
cofepxaHue Topa B pacTBope € NOMOLLbI WMOHceneKTMBHOro anektpoaa (MC3) unu meTtoqoM MOHHOMN
xpomatorpadun (UX).

4 PeaktuBbI

Mpu npoBegeHUU UCMbITAHWA cnegyeT UCNOMNb30BaTb XUMUYECKAE PeaKkTUBLI, CTeNneHb YUCTOThl KOTO-
pbIX He HWXe 4. g. a. no FTOCT 13867.

4.1 Bopa 2-i1 cteneHn yuctoTl no FOCT P 52501. QucTtunnupoBaHHyto Bogy no FOCT 6709 asaxabl
NeperoHsIlOT B annapaTtype 13 KBapLueBoro ctekna unv noasepraloT AeoHU3aLmu.

B cootBeTcTBUM ¢ TpebosaHuamu FTOCT P 52501 soay 2-i cTeneHn YUCTOThl XPaHSAT B repMeTU4eckn
3aKpbLITON Tape N3 NOAM3TUNEHA BLICOKOro AasneHusa unu nonunponuneHa no NMOCT P 51760.

4.2 KsapL, ¢ MakcumManbHbIM pasmepom YacTu, 75 MKmM, npokaneHHoin npu 1000 °C B TeyeHue 1 4.

BHUMAHME! ToHKo namens4YeHHblN KBapL nNpeacTasnseT OnacHOCTb ANs OpraHoB AbIXaHus.

4.3 Kucnopop rasoobpasHeiil B 6annoHe, He codepXallnii BoaopoAaa, cTerneHb YNCTOThl He MeHee
99,5 % no TOCT 5583.

MpumMeHeHWe knucnopoga, NonyYeHHOro MeToA0M 3MEeKTPoNn3a BoAbl, He fonycKaeTcs.

4.4 Hatpus cdptopug (NaF) no FOCT 4463.

4.5 CtaHpapTHbIA pacTtBop cdTopa

CTaHaapTHbIN pacTBop hbTopa roToBAT U3 hTopmuaa Hatpus (4.4), BbicywieHHoro npu 110 °C B Teve-
Hue 14,

PacTtsopsioT (0,2210 £ 0,0002) r pTopuaa HaTpus B 400 cm3 Boabl (4.1) B NpeBapuUTenbHO B3BELLIeH-
Holt nnacTukoBoii 6yTbinu, no6asnaoT Boay (4.1) Ao obweit macchl pacteopa (500,0 + 0,5) r  nepemelunBa-
toT. Maccosasa gons cdTopa B cTaHAapTHOM pacTBope coctasnseT 200 mkr/r.

* C 1 amBaps 2010 r. gevicteyet FOCT P 53228—2008 B 4acTv BHOBb pa3pabaTtbiBaeMbiX U MOAEPHU3UPYEMBIX BE-
coB; ¢ 1 auBapna 2013 r. — B yacTu Becos, paspaboTtaHHbix go 1 sHeaps 2010 r.

2
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PacTtBop XpaHAT B nonumepHoi Tape (5.2).

4.6 Hatpusa rugpokeng (NaOH) no FrOCT 4328.

4.7 TlornoTuTenbHbIA pacTBOpP AN onpeaerieHUa ¢ MOHCENEKTUBHBIM 3NEKTPOAOM: HaTpus ruapokeus,
pacTBOp € KOHUeHTpauweit 0,025 monb/am3

PacrtsopsitoT 2,0 r HaTpust ruapokenaa (4.6) B npubnuautensHo 500 cm3 Boasl (4.1). MepeHocaT Bo B3Be-
LIEHHYIO NNacTUKOBYIO BYThiNb BMECTUMOCTLIO 2,5 AM3, AoBasnsaioT Boay (4.1) Ao obileii Macchl pacTeopa
2000 r v nepemelLnBaloT.

PacTtBop xpaHaT B nonumepHoi Tape (5.2).

4.8 Hatpua rugpokap6oHat (NaHCO3) no FOCT 4201.

4.9 Hatpun yrnekucnein (Na,COj3) (kapboHat) no MOCT 83.

4.10 MornoTuterbHbIA pacTBOp Ans onpeaeneHna MeToAoM MOHHOW XpoMaTorpadum

PacteopstoT 0,300 r rugpokapboHaTa HaTpus (4.8) n 1,120 r kapboHaTta HaTpus (4.9) B npubnuantens-
Ho 500 cm3 Boab! (4.1) n pasbasnsoT BOAOW A0 2 am3,

PacTtBop XpaHAT B nonumepHoi Tape (5.2).

4.11 Kanun asotHokucnbln (KNO3) no FOCT 4217.

4.12 Kucnota ykcycHas neasHas no NOCT 61.

4.13 AMMOHUI ykcycHokucnbin (adeTat) no FOCT 3117.

4.14 1,2-umknorekcuneHaMHUTpunTeTpaykcycHas kucnota (CDTA).

4.15 BydepHb pacTBop (pH = 6,5)

PactesopsatoT 10,0 r asoTHokucnoro kanus (4.11), 5,0 r 1,2-unknorekcUneHaUHUTPUITETPaYKCYCHOM
kucrnoTel (4.14) n 115 r auetata ammonus (4.13) B 350 cm3 Boabl (4.1). fosoasT pH pacteopa 40 6,5 ¢
nomoLLblo NeasiHon ykcycHon kucnoTel (4.12). o6asnawoT sogy (4.1) Ao obwel maccel pacteopa 500 r u
nepemeLLnBaltoT.

PacTeop xpaHaT B nonumMepHon Tape (5.2).

4.16 PacTBOp ANA KOHAULMOHMPOBAHUA MOHCENEKTUBHLIX 3N1eKTPOAOB

BasewwusatoT 20 rBogel (4.1), 20 r nornotutensHoro pacteopa (4.7) n 10 r 6ycdepHoro pacteopa (4.15) B
npeaBapuTenbHO B3BELLEHHON NONMCTUPONOBOW emkocTH (5.4). flo6asnaioT npubnusutensHo 200 Mr cTaH-
JapTHoro pacTesopa ¢pTopa (4.5) 1 nepemelnBaloT.

4.17 Kucnota consiHas (HCI) KOHLEHTpUpoBaHHas NNOTHOCTBIO Py = 1,19 r/em3 no FOCT 3118.

4.18 Kucnota consiHasi, pacTBop ¢ o6veMHol goneit 10 %

100 cm3 conaHoil KUCnoTeI (4.17) pasbasnsioT Boaoh (4.1) oo 1 amS.

4.19 Kucnota asotHas (HNOg) KOHLIEHTPUPOBaHHAs MMOTHOCTBIO pyg = 1,42 r/cm3 no FOCT 4461.

4.20 KncnoTta asoTHasi, pacTBop ¢ o6bemMHoi aoneit 10 %

100 cm3 asoTHoM kucnoTol (4.19) pas6asnsioT Bogon (4.1) ao 1 am3.

5 AnnapaTtypa

5.1 CreknsHHas nocyga. KanubpoBaHHble MepHble cpeacTBa (MUneTku, GropeTkn, mepHble konbbl, cTa-
kaHbl 1 gp.) no FOCT 1770 n FTOCT 25336.

5.2 MonumepHas Tapa, U3roTOBMEHHAs U3 NONUITUNEHA BLICOKOIO AaBMEHUA UK NONUNpoNUneHa no
FOCT P 51760, repMeTUYHO 3aKpbiBaloLLasiCa 3aBUHYMBAIOLLUMNCS KPbILLKaMK, AN XpaHeHus Boabl (4.1), a
Take Ans NPUroTOBAEHUS N XpaHeHUs1 pacTBopoB (4.5, 4.7, 4.10, 4.15).

Mepen ncnonb3oBaHMeM Tapy HaNoMHSAT PacTBOPOM as3oTHON (4.20) nnu conaHon (4.18) KUCNOTHI U
OCTaBNAT He MeHee YeM Ha 24 4. 3aTeM cocyAbl TWaTeNbHO NPoMbIBaloT Bogon (4.1).

5.3 EMKOCTMW CTEKNSIHHBIE UM NOANCTUPOIIOBbIe BMECTMMOCTbIO oT 10 o 30 cM3 ¢ NnoTHO 3allenk1Ba-
IOLLIUMUICS KPbILLKaMU.

5.4 EMKOCTW NOMUMPOMUIIEHOBLIE UMW MOMUCTUPOSIOBLIE B3BELUEHHbIE BMECTUMOCTbI0 125 cm3, ¢
LLUMPOKUM ropnomMm, € KpblLLKamMu 1 Npoknagkamu, NpensTCTBYIOLMMA NPOTEKAHWUIO.

5.5 MuKponuneTkn pasnuyHoin eMKOCTU, MUHMMarnsHo — 1 cm3.

C noMoLLb0 MUKPONUMETOK MOXHO U3MEHSATb KOHLIEHTPaLMIo pacTBOPOB B NOMUMPONUIEHOBbLIX EMKOC-
TAX BMeCTUMOCTbI0 125 cm3 (5.4), no6asnas Hebonblume B3BEllEHHBIE 06bEeMBI CTaHAapPTHOrO pacTeopa
dTOopa (4.5).

5.6 Becwbl nabopatopHebie Il knacca TouHocTn no FOCT 24104:

- € Npeaenom gonyckaemon norpewHoctn + 0,1 Mr;

- ¢ HaubGonblUM NpeaenoM B3selwnBaHua 200 I v NpeaenoM AonyckaeMoin norpewHocTy = 0,001 r.
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5.7 Becbl nabopatopHble lll knacca TouHocTn no FTOCT 24104:

- ¢ Hanbonblwum Npefenom B3sewnBaHuns 600 r n npegenom gonyckaemow norpewHocty + 0,010 1;

- ¢ HanbornblmMm npegesnom e3sewwmsaHua 3000 r n npegenom gonyckaemoi norpewHocTy £0,100 T.

5.8 MpeobpasoBaTernb TEpMO3NeKTpUYeckuii (Tepmonapa) Ans uamepeHus temnepatypsl go 1200 °C
no FOCT P 8.585 u FOCT P 50342 ¢ nameputensHelM Npubopom. MorpellHocTs nsmepeHns TeMnepaTtyphbl
10 °C 1 MeHee.

5.9 AnnapaTypa 4Nns npoBedeHusi Nupornaponusa B Tpybuaton neyvn (pucyHok 1).
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1 — OBYXX0QOBOW 3aMNOpPHBbIN kpaH; 2 — Y-obpasHas Tpybka; 3 — kpyrnogoHHas konba BMECTUMOCTbIO 2 AM®; 4 — ABYXXOA0BOW 3anop-

HbIl KpaH; 5 — T-o6pa3sHas Tpybka; 6 — KBapLeBbIii TONKaTenb; 7 — nevb; 8 — noaovka Ans oxuraHusa npobel; 9 — keapuesas Tpybka;

10 — Bxoa oxnaxpgatoLien sofsl; 17 — NornoTuTensHsbIil cocyn; 12 — BoaaHas pybaluka; 13 — Tepmonapa; 74 — kBapueBas npobka;

15 — HarpeBaTenb KpYrnoaoHHoOW konbbl; 16 — Bxon kucnopoaa; 17 — TpexxofgoBow kpaH; 18 — napopacnpenenurtensHas Tpybka;
19 — cnuB

PucyHok 1 — Annapatypa gns npoBefeHust nmpornaponusa B Tpybyartoi neym

5.9.1 MaporeHepaTop COCTOUT U3:

a) KpyrnoOoHHOM Konbel BMeCTUMOCTbIo 2 AMmS;

6) HarpesaTens AnA KonBbl BMECTUMOCTLIO 2 AMS;

B) Y-oG6pasHolt TpybKu, cTeknsiHHOR, gnameTtpom 10 Mm;

r) Tpybkv Ans nodadvu kmucrnopona ua nroTHOro Matepuana ¢ HyrneBow NopuUcToCTbIo;

[) 3anopHbIX KPaHOB TPEXXOAO0BLIX U ABYXXOAOBbIX.

5.9.2 Meub c kBapLEBO TPYOKOW 1 NPUHBANENKHOCTAMU

Annapatypa, nogobHas Tol, YTo ucnonbayerca B FOCT 2059.

a) KsapueBas Tpybka 13roToBneHa U3 YMCTOro Monynpo3pavHoro keapua (BHeWHWA aunametp 25 mm,
BHYTPeHHUA gnametp 20 Mm). OnuHy Tpy6ku (Tnosasi — 700 MMm) noabuparoT K COOTBETCTBYIOLLEN Medn
(0BbluHO AnuHa TPy6KM okono 400 mm). MpeanodTnTENsLHO, YTOGKI Ha BbixoAe TpybKa cyanack 4o AuameTpa
npuénnanTensHo 7 MM.

MpumeyaHne—TpyBKn aANA CHUrAHWS, UBTOTOBINEHHbIE M3 APYIMX OrHEYNOPHbBIX MaTepnaros, He MoryT npu-
MEHSITbCA B AaHHOM METOAE, T. K. He MMEIOT COOTBETCTBYIOLLMX TEPMUYECKUX XapaKTePUCTUK.

6) Keapuesble npobku anameTpom 20 MM pacronoXeHbl Y BXOAHOrC 0TBEPCTUS (U, ecnin HeoBXxoanMmo,
y BbIXOAHOr0) KBapueson Tpybku [5.9.2, a)).

B) loaoyku ANA CKUraHusl, U3roTOBNEHHbIE U3 HernasypoBaHHoro hapdopa ¢ BbICOKUM cogepkaHuem
okenga anoMuHus. MpubnuautensHole pasmepbl noaoyvkn 97 x 16 x 12 mm. Jlogovkn npokanusaloT npu
1000 °C a0 NOCTOAHHOW MacChl.

4
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r) Keapuesblii Tonkatenb ¢ T-06pasHoii TRYOKOW, COCTOUT 13 KBapLIEBOrO CTEMKHA (QUaMeTPOM 5 MM,
anunxoi 500 Mm), Ha OAHOM KOHLLE KOTOPOro HaXoAUTCA NNOCKUA Auck avameTpom ot 10 go 12 mm, a k gpyro-
MY KOHLY MpukrieeHa 3MoKCMAHOW CMOSION HaMarHuiyeHHas ctanbHas nnacTuHka. T-obpasHas Tpybka (anu-
Hoin 500 MM) n3roToBneHa M3 GOPCUNMKATHOrO CTeKkna U 3axoduT Ha 10 MM BHYTPb KBapueBoin Tpybku
[5.9.2, a)] 4epes npobky [5.9.2, 6)]. OTBOA T-06pasHo TPYOKN CoOeAMHEH C NaporeHepaTopoOM C MOMOLLbHO
TPEXXoAoBoro KpaHa. MarHuT Ucnonb3yoT 4Ns Toro, YTobbl ABUraTh TonKaTeb BHYTPb T-06pasHoi TpyoKu.

) Meub TpyBuaTas anekTpuyeckas, ropusoHTanbHas ¢ oNnHon pabodel 3oHbI He MeHee 150 MM, oBec-
neynsaeT Harpes Ao TemnepaTypbl He MeHee 1200 °C.

5.9.3 MornotutenbHbIi cocyn — cknsiHka [pekcens Ans nornolleHvs rasa unu nogobHas el no
FOCT 25336 BMecTUMOCTbIo 0T 125 A0 200 cM3 ¢ rasonpoMbiBaTeNbHO TPYBKOW, OKaHYMBAIOLLEACS ANCKOM
13 NOPUCTOro cTekna ¢ nopamu pasmepom oT 15 go 40 Mkm. [IMcK M3 NopucToro cTekna AormkeH BbiTb norpy-
XEeH B KXWUAKOCTb Ha rnybuHy He meHee 90 MMm.

5.9.4 BopsHas pybalika ons oxnaxaeHus nornoTuTensHoro cocyaa.

5.10 Annapartypa Ans MOHOMeTpu4ecKoro onpeneneHus dTopa

YcTaHoBKY coBupatoT U3 CEpUIAHO BbiNycKaeMbiX NPUGOPOB 1 yCTpoicTB. UamepeHua nponssoaaT ¢
noMoLLbo noHoMepa Noboi Mapku ¢ Npegenom gonyckaemoi norpetiHocty £ 0,1 mB.

5.10.1 MarHutHas Mellanka, yKoMMieKToBaHa MeTanmyeckumm 6pycodukamu B nonuteTpadTopaTu-
neHosoi obonouke.

5.10.2 UsmepuTenbHble 3NeKTpoabl — TBEpAbIA (PTOPCEeNeKTUBHLIA 3NeKTpoa WU 3NeKTpoa
CpaBHeHusA

MoBepxHOCTL hTOPCENEKTUBHOIO 3MEKTpoAa HeobXxoAMMO NONMPOBATL Nepea KaxabiM onpeaenieHnem
Aans obecneyeHns NpoaoHKUTENbHON onTuManbHo paboTbl. NEKTPoa NOAUPYIOT ¢ MOMOLLBIO, HanpUMep,
anMasHoro nopoLlka UM oKcuaa arnioMUHUSE ¢ pasMepamn Jactul, MmeHee 0,25 MM, KOTOpble HaHOCAT Ha
TKaHb. JnekTpog nonupytoT B TeueHne 30—60 c. HoBele anekTpoabl nepeq NpUMeHEeHUeM BbIAEPXKUBAIOT B
pacTBope ANs KoHAULMOHUpoBaHUS (4.16) B TedeHne 24 u.

5.10.3 MunnuBonbTMeTp ¢ UeHon aenexHns 0,1 mB.

5.11 WUoHHo-xpomaTorpacuueckaas ycTaHoBKa. YKOMMMeKToBaHa XpomartorpaduyeckuMm Hacocom,
KOMOHKaMu AN pasgeneHnst aHMOHOB, AETEKTOPOM 3NEKTPONPOBOAHOCTU U UHTEMPUPYIOLLIUM YCTPONUCTBOM.

6 MNMoaroToBKa K UCNbITAHUAM

6.1 MocTpoeHue rpagynpoBoYHbIX rpadmMKoB ANA MOHOMETpPUUIECKOro onpeaeneHns gpropa

6.1.1 MNpurotoBneHue rpagyMpoBOYHLIX PAaCTBOPOB

UeTbipe B3BELLEHHbIE MOMMMPONUIEHOBLIE EMKOCT BMECTUMOCTbIO 125 cM3 (5.4) HyMepyloT 1 nome-
waroT B Kaxayro no (50,0 + 1) cM3 nornoTUTeneHoro pacteopa (4.7). 3aTeM Kaxaylo eMKOCTb MOMELLAIoT Ha
Bechkl ¢ npegeniom gonyckaemoii norpewwHocty + 0,001 r (5.6) U, cooTBETCTBEHHO HyMepauun, AobasnsioT
(500 £ 5), (1000 = 10), (1500 = 15) 1 (2000 = 20) mr cTangapTHoro pacteopa cpTopa (4.5). B kaxayto eMKocTb
aobasnstoT Bogy (4.1) o obwei Maccel pacTeopa (100,00 = 0,05) r, nocne 4ero pacTBop NepeMeLlnBaloT.
MaccoBasi aons Topa B rpagyMpoBOYHbIX pacTBOpax, COOTBETCTBEHHO Hymepauuu, coctaenseT 1, 2, 3 1
4 mxr/r.

6.1.2 MNoaroToBKa rpagyUpoOBOYHbLIX PAaCTBOPOB K U3MEPEHUIOo

MepeHoCAT, MO BO3MOXHOCTU TOUHO, 40 r Kaxgoro ns rpagyupoBOYHbIX PacTBOPOB BO B3BELUEHHbIE
nonunponuneHosble eMKkocTU (5.4) 1 onpeaensoT TOUYHYIO Maccy pacTBopa Ha Becax ¢ npeaenom gonyckae-
Mol norpelHocTh £ 0,010 r (5.7).

PaccuuTbiBatoT maccy 6ytepHoro pacteopa (4.15), koTopyto Heobxoanmo Ao6aBUThL K Kaxkaomy rpagy-
MPOBOYHOMY pPacTBOpPY, MCXo4s U3 TOro, YTO MaccoBas Aons bydepa B U3MepsieMOM pacTBope AO0/DKHA
coctasnate 20 % (npmubnunanTtensHo macca BydepHoro pactesopa pasHa 10 r). B kaxayro nonnunponuneHoByo
€MKOCTb, He CHUMasi eMKOCTb C BecoB, A06aBnsoT paccuuTaHHoe KonuyecTBo BydhepHoro pactsopa
(£0,057T).

6.1.3 UsmepeHue cogepxaHus cbTtopa B rpagyMpoBOYHBLIX pacTBopax

MoAroToBeHHIN K M3mepeHuto no 6.1.2 rpagympoBOYHbIA pacTBOP MOMeLUaloT Ha NoAcTaBKy MarHUT-
Hol Mewanku (5.10.1). B pacTBop onyckatoT meTannuyeckuii bpycodek (5.10.1) U UsmepuTenbHble 3neKTpo-
Abl (5.10.2). BkntovatoT MarHWTHY0 MeLuarnky 1 nepemelunsatoT pacTBop. MIaMepsaoT BeNn4uHy notTeHumana ¢
TouyHocTblo Ao 0,1 MB.

MamepeHns HauMHaoT Co BTOPOro no nopsigky Hymepauun pacTsopa, saTeM U3MEpPSIoT NepBbli, Tpe-
TUA, YeTBEPTbIA PacTBOPbLI 1 CHOBA BTOPOWA.
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MoapobHee npoueaypa nsmepeHna cogepxaHus ptopa onucaHa B 8.6.

Mo pesynbTatam UM3MepeHUsa BCeX rpagyupOBOYHBLIX PacTBOPOB CTPOSAT rpagyupoBOYHbLIA rpaduk B
KoopauHaTax: [AecATWYHbIA norapugpm Maccosoi paonu ttopa B pactBope (6.1.1) B MKI/r (ocb
abcuucc) — nokasaHue munnnonbTMeTpa (5.10.3) B MB (ocb opauHar).

papynpoBoUHbIN rpaduk Nepuoauyeckn NPoBepPSOT, UCTIONb3YA rPagyUpOBOYHbIE PACTBOPbI.

6.2 MocTtpoeHue rpagyupoBOYHLIX FpacduKOB AN MOHOXpoMaTorpacuiyeckoro onpegeneHus

¢dTopa

Bo B3BelLeHHbIe NOMMMPONUNEHOBbLIE eMKOCTM BMecTUMocTbio 125 cm3 (5.4) nomelnaiot (100 + 1),
(200 + 2), (400 + 4) 1 (800 + 8) mr ctaHaapTHOro pacteopa Topa (4.5). BsBelumBaHns NponsBoasT Ha Becax
¢ npeaenom aonyckaemon norpewHocty = 0,001 r (5.6). B kaxayo eMKocTb NpunueatoT no 50 cm3 nornotu-
TenbHoro pacteopa (4.10) n go6aensatot Boay (4.1) Ao obueit maccel pacteopa (100 + 1) r. Maccosas gons
¢TOpa B 3TUX rpagynpoBoUHbIX pacTBopax coctasnsieT 0,2; 0,4; 0,8 u 1,6 MKr/r COOTBETCTBEHHO.

WoHHo-xpomaTorpacdudeckyto yctaHoBky (5.11) nogrotaenueaioT k pabote u npoBoasAT U3MepeHusl B
COOTBETCTBUWN C MHCTPYKLUMEN No akcnnyaTtauum npubopa. N3amepsemoit BENMUUMHON (aHAnNUTUYECKUM CUrHa-
noM) ABAAETCA BLICOTA UM NIoLWaab Nka XpomMaTorpamMmmei.

Mo pesynbTaTam U3MepeHUA BCeX rPagyvpOBOYHBLIX PACTBOPOB CTPOSAT rpagyMpOBOYHBIA rpacduk B
KoopAauHaTax: Mmaccosas aona ¢topa B pactsope B MKr/r (ocb abcuncc) — BenuunHa aHanMTU4ecKoro curHa-
na (ocb opavHar).

paaynpoBoYHEIN rpacduk nepuoanyeckn NpoBepsIoT, UCNONb3YA rpafyUpPOBOYHbIE PAcTBOPLI.

7 MNpuroTtoBneHue Npo6bl

Mpoba ans ucneiTaHns npegctasnsaeT cobom aHanuTU4eckyo Npoby, npurotosneHHyto no FOCT 10742
nnu FOCT 23083. Mpoba gomkHa HaxoauTbCA B BO3AYLUHO-CYXOM COCTOAIHUW, ANSA Yero ee packnagbisatoT
TOHKMM CMOEM U BbIAEPXKUBAKOT HA BO3AYXE NPU KOMHATHON TeMnepaType B Te4eHUe MUHUMarnbHOro BpemMe-
HW, HeOBXoANMOro ANA OOCTUKEHUSA PaBHOBECUS MEXAY BMaXHOCTLIO TONNMUBa U atMocdepbl nabopatopun.

Mepen B3sTUEM HaBeckM NPoBy TLUaTeNbHO NepeMeLunBaloT He MeHee 1 MUH, NPeanoYTUTENbHO Mexa-
HUYECKNM cnocobom.

Ecnu pesynbtatbl Heobxoanmo paccuviTaTb Ha Apyrne COCTOSIHUS TOMMMBA, OTIMYHBIE OT BO3A4YyLU-
Ho-cyxoro (cM. pasaen 9), To 04HOBPEMEHHO CO B3SAITUEM HABECKMU ANl aHanu3a oTbupaloT HaBecku Ans onpe-
aenexHns cogepxxaHust aHanutudeckon snarm no FOCT P 52917 unu TOCT 27589.

Mpun HeobxogMMOCTM onpeaenuTb cogepkaHie bTopa B TaKUX OCTaTKaxX OT CKUaHUs! YIiisl, Kak 305b-
HbIA YHOC (NneTy4as 3oMa), cnegyeT ¢ OCTOPOXHOCTbIO NOAXOAUTb K OTOOpY U NOAroTOBKe NpeAcTaBUTeb-
HbIX MPO6 3011kl N3-32 BO3MOXHbIX 3arpsisHeHniA. Pazmep yacTuL, 30Mbl yHOCa 06bIYHO He NpeBbilaeT 75 MKM,
nosToMmy He TpebyeTcs naMmenbyaTh Npoby nepes aHanNM3oM.

8 lNpoBeneHne UcnbiTaHUsA

8.1 MopgroTtoBka npubopa k pa6oTte

CobupaloT ycTaHOBKY, Kak NokasaHo Ha pucyHke 1.

B kpyrnogoHHyto konby naporeHepatopa [5.9.1, a)] nomewalT HECKONbKO «KUNenok» u aobaenawoT
1600 cm® BoAblI. Boay AoBoaaT 40 COCTOSIHUSI CMOKOMHOTO KuneHus. [na yMeHblUeHUsl KoHAeHcaum napa
HernocpeACTBEHHO B KBapLieBol Tpybke [5.9.2, a)] ycTaHaBnMBatoT TpybKy B neum TakuM o6pasoM, Ytobbl ee
BbIXOAHOW KOHeL, BEICTYNan 13 neyn meHee 4em Ha 100 Mm. MpucoeguHSIIOT NornoTuTenbHeIn cocya (5.9.3),
coaepxaluin okono 50 cM3 Boabl (PUCYHOK 1), C MOMOLLbIC OTpesKa CUNMKOH-PE3MHOBOTO LWnaHra. Momewa-
0T NOrNOTUTENBHBIN COCYA B BOAsSIHYIO pyballKky ¢ NpOTOYHOWN XONoAHOW BOAONA.

HarpesaioT neub [5.9.2, a)] ao paboueit Temnepatypsl 1200 °C, nponyckaloT KACniopog Yepes napore-
HepaTop B KBapLLeByIo TPYBKy CO CKOPOCTbIO NpMBNUaMTEeNnbHO 750 cM3/MUH B TedeHne 15 MUH.

CkopocTb MoToKa Kucriopoga v TemnepaTypa naporeHepatopa AOMKHbI OblTb OTPerynupoBaHbl Tak,
yTO6bI 32 18 MUH paboThbl ycTaHOBKU KONMUYeCcTBO 06pa3oBaBLIerocs KoHAeHcaTa cocTaBnsAno npuénuanTens-
HO40r.

Bo nsbexanne gecdopmaLum kBapLeBon TpybkM TemnepaTypa neyuu He AorkHa npesbiwaTe 1225 °C.

8.2 MoprortoBka Npo6bl K UCNLITAHUIO

Macca HaBecku, B3AATOW A aHanusa, 3aBUcuT OT MaccoBon fonn topa B ucneiryeMom obpasue. Hac-
Tosias MeToauka oTHOCUTCS K Nnpobam, B KOTOpbIX MaccoBas aonst ptopa He npesbiwaet 2000 mkr/r. Ecnn

6
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npeAanonaratoT, 4To MaccoBas gons ropa 6onblue, TO COOTBETCTBEHHO YMEHbLUIAKOT HAaBECKY UCTILITYeMOW
npo6bl, uTo6LlI 0becnevnTb NoNHoe nsBneveHne propa n3 NpobbI.
BsselumsaloT TouHo 250 Mr npobbl Ha Becax ¢ npedenoM Aonyckaemoii norpewwHocT + 0,1 Mr (m) un
TWaTenbHo nepemMelumBatoT ¢ (250 £ 5) Mr kBapua (4.2) B CTEKISIHHOW UM NOMUCTUPOSIOBOM eMKocTH (5.3).
MepeHoCAT HaBecKy, CMeLLaHHYIo ¢ KBapLueM, B ToAouKy Ans cxuraHus [5.9.2, B)).

8.3 lNpoBeaneHue nuporuaponusa

B nornoTtutensHbin cocya (5.9.3) nomewarot (50 + 1) cM3 01HOro M3 NOrMoOTUTESbHBLIX PacTBopoB (4.7
nnn 4.10) B 3aBUCMMOCTM OT MeToAa AanbHeunwwero onpeaeneHus gptopa B nupornaponusare. Mornoturens-
HbIA cocyq NMPUCOEAUHSIIOT K OTTSAHYTOMY KOHUY KBapLeBOW TPyoku (pMCYHOK 1) BCTbIK C MOMOLLBIO OTpe3ka
CUITNMKOH-PE3NHOBOro wWinaHra. lNomewaoT nornoTUTenbHLIA cocyl B BOAsiHyl0 pyballky ¢ NpOTOYHOM
XOMoAHOM BOAOWN.

MoToKk kucnopoda ¢ OTperynupoBaHHOW ckopocTblo (8.1) HanpaensAwT B 0bxoa naporeHepartopa.
Nopgouky ¢ Npoboli BHOCAT B TPYBKy ANA CKXUraHNa Yepes BXOAHOE OTBEPCTUE U MOMELLaloT Ha paccToAHUA
npnbnmsntensHo 200 MM OT LLleHTpa MakcMMarnbHO HarpeTon 3oHbI neyn. MNMpucoeguHstoT T-06pasHyto TpybKy
C KBapLeBbIM TOSIKaTenem 1 yepes 1 MUH C NOMOLLBIO TPEXXOAOBOIO kpaHa 17 (pucyHok 1) HanpaBnsoT TOK
Kncriopoda B TpyOKy Ans cxXuraHvs yepes naporeHepaTtop. 3aTeM, ¢ MUHTepBanom npubnusutensHo 30 ¢, NaTb
pas npoTankusatoT NoAoYKy ¢ Npoboi Bneped (okono 40 MM 3a 04HO ABWXEHUE), Kaxablil pa3 0TBOAS Hasag
KBapLeBbI ToNkaTenb Ans npegoxpaHeHns ero ot gecdopmauun. Mocne nocnegHero nepemelleHnst NogoY-
Ka OOMKHa OKas3aTbCsl B LEHTPe MaKCUMasibHO HarpeToi 30Hbl Neyu.

MpwuMeyaHun e — HekoTopble yInu XapakTepuayoTcsi BbICOKOW CKOPOCTBIO BbiAENEHUs] NIETYUMX BELLECTB, MO3TO-
MY Ha Ha4anbHON CTaAWMM HarpeBa MOXET NPONCX0ANTE BbIGPOC YronbHbIX YacTuu. [nsa Takux yrmen HeobXxoaumo yMeHb-
LaTb CKOPOCTb NMPOABUXKEHUS ITOA0UKN.

MpoaomknMTenbHOCTbL NpoLecca NMPoOrnaponusa coctaenseT 15 MuH.

YpoBeHb Bofbl B KPYIHIOACHHON konbe [5.9.1, a)] nogaepxuvBaloT B npegenax ot 700 ao 1600 cm3,

Mocne okoHYaHWs Npouecca NMporuaponnsa NOToK KUCIIopoAa HanpaensitloT B 06xo4 naporeHepartopa,
a n3bbIToK Napa — B CIIMBHOE OTBEpPCTUE.

OTCcoeANHAIOT NOrMOTUTENBHBIN COcya OT TPYOKM AN CKUFraHWUs, ONoSackMBatoT ra3onpoMbIBaTENbHYO
Tpy6Ky, cobupas NpOMbIBHbIE BOAbI B NOMNOTUTENLHLIA cocyA.

8.4 MoaroToBKa NUporuagponusaTa K UsMepeHUIo

MuporngponunaaT U3 NOrmoTUTENbHOIO cocyAa NePEeHOCAT KONNMYECTBEHHO BO B3BELLEHHYO MONUMPOnu-
neHoByo eMKoCTb (5.4), IPOMbIBasA NOrNOTUTENbHLIA cocya HeGOoNbLNMM KONMMYECTBOM BOAbI, U Aal0T OCTbITb
00 KOMHaTHOW TeMnepaTypbl.

Mpw 0TpPerynMpoBaHHbIX CKOPOCTM MNOTOKA KNCNOpPoAa U UHTEHCUBHOCTU HarpeBa naporeHepaTopa (8.1)
obLwasn macca NMpornaponusaTa Ha aTol cTaaun aHanusa coctasnaeT npubnuantensHo 90 r.

8.4.1 [ns u3aMepeHUsi ¢ MOHCeNeKTUBHbLIM 3NIeKTPOAOM

MomeLlaoT NMMPOrMapoNn3aT Ha Bechl C Npedenom gonyckaemon norpewHoctu + 0,1 mr (5.6) n gobas-
nsatoT okono 0,75 r ctaHgapTHOro pacTteopa dTopa (4.5) ¢ nomowlblo MukponuneTku (5.5). Mo ysenuueHuto
Mpu1 3TOM Maccbl MMPOrNAPONN3aTa PacCHNTLIBAKOT KONMYECTBO A06GaBNEeHHOro cTaH4apTHOro pacTBopa pTo-
pa (ms). danee B eMKkocTb € nuporuaponusatom aobasnsoT Bogy (4.1) Ao obllen macchbl pacTBopa
(100,0 £ 0,1) r (m4), nocne Yero pacTeop NepemeLIMBaloT.

MepeHOCAT, MO BOSMOXHOCTM TOUHO, 40 I NMporngponmaara Bo B3BELUEHHYH NONIMCTUPOIOBYIO EMKOCTb
(5.4) n onpegensiloT TOYHYIO Maccy pacTBopa Ha Becax Cc NpeaenoM gonyckaemon norpewHocty = 0,010 r
(5.7). PaccuutbiBatoT Maccy bydepHoro pacteopa (4.15) (npubnunautensHo 10 r), HeobxoanMyto 4ns Toro,
yTo6bLI MaccoBas gons 6ydepa coctasuna 20 %, 1, He CHAUMasA eMKOCTb € BecoB, A406GaBnAlT paccuMTaHHoe
konm4yecTBo BydepHoro pacTeopa (+ 0,05 r) B eMKOCTb C NMPOrnaponsaTom.

8.4.2 [nA u3amMepeHus MeTo4oM MOHHOM XpomaTtorpadgpum

[losoaaT maccy nuporinaponusata sogon (4.1) fo obuie maccel pactsopa (100,0 £ 0,1) r (m4), nocne
Yyero pacTBop NepemeLlnBaroT.

8.5 XonocTtoe onpegeneHue

Mpu XONOCTLIX UCNbITAHUSIX MPOBOAAT BCE ONUCaHHbIe BhiLLEe NpoLeaypbl MOyYeHus nuporngaponmnsarta
1 NOAroTOBKN ero K nsmepeHuam (8.3 n 8.4), sa ucknodyervem gobasnenns 0,75 r ctTaHgapTHOro pacteopa
dTopa n 6e3 HaBecku TonnMea.

XonocTble UCTbITaHWA MPOBOAAT ANS KXKAOW NapTUM UCNbITYEMbIX NPo6, a Takke NpU 3ameHe peakT1BOoB.

7
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8.6 UamepeHue copepxaHus drTopa c NOMOLbLIO UOHCENEKTUBHOIO aneKkTpoaa

Mpoueaypa n3aMepeHUst MaccoBoi AoNM Topa ¢ NOMOLLBIO MOHCENEKTUBHBIX 3MEeKTPOAOB OANHaKoBa
ONs rpagynpoBOYHbIX, aHanNM3MpyeMbiX pacTBOPOB U PacTBOPOB XOMOCTOro OnbITa.

dTOpcenekTUBHLIN anekTposa (5.10.2) rotosaAT Kk paboTe, NOrpy3mB ero B pacTBop A KOHAULMOHNPOBa-
HUA (4.16), KOTOPLIN NPeABapUTENbLHO NepemMeLLnBatoT. HoBbIM 3MeKTpoa BeIAEPXKMBAIOT B pacTBope ANs KOH-
ONUMOHNPOBaHUA 24 4, ObiBLINIA B paboTe, HO OCcTaBaBLUMIACA HEKOTOpoe BpeMsi CyXnuMm — 30 MUH.

Mepea n3MepeHneM pacTBOPbI OXNaX4akoT 40 KOMHATHOW TeMnepaTyphl.

EMKOCTb C M3MepsieMbIM pacTBOPOM NoMELLatoT Ha NoAcTaBKy MarHUTHon Mewwanku (5.10.1). B pactsop
nomelLLaloT MeTanInyeckunin Gpycoyek B NIacTUKoBoM 06onouke, Mexay eMKOCTbI0 C pacTBOPOM W MarHUTHON
MeLlanKkoi nomeLlaoT TEPMOU30oNMPYIoLLYIo NPoKNaaky. Miamepsiemblin pacTBop NOCTOSIHHO NepeMeLUnBaloT.
PTOpCENEeKTUBHbIA 3NEKTPOA BEIHUMAOT U3 pacTBopa A1 KOHAWLMOHUPOBaHMS, BbICYLLIUBAIOT C MOMOLLIbIO
unbTpoBanLHOM Bymarn 1 norpyxatoT B U3mepsiemblil pactBop Ha rnybuHy 20 mm. Yepes 2—3 MuH nocne
yAaneHus nysbipbKOB BO34yXa C MOBEPXHOCTW 3MEKTPoAa 3anucbiBaloT MoKasaHue MWUMUBOSIbTMETpaA
(Npedenel gonyckaemon norpeLHocTn nameperus + 0,1 MB).

MokasaHue MUNNMBOLTMETPAa He AOIMKHO N3MeHATbCA 6onblue YeM Ha 0,1 MB B TeueHue cneayowmx
OBYX MUHYT MpuW YCrOBUW, YTO MOBEPXHOCTb 3neKkTpoga otnonupoBaHa (5.10.2) n anekTpod cpaBHEHUs
COOEPXKUT CBEXEMNPUrOTOBINEHHBIN pacTBOp U HOPManbHO (YHKLUMOHUPYET.

MpuMeyaHne—Ytobbl yMeHbWUTL KONeBaHUs NoKazaHWii MUNMMBONBTMETPA, 3MEPEHUST C MOMOLLBIO MOH-
CENeKTUBHbIX 3/1EKTPOAOB NPOBOASAT NPY NOCTOSIHHOM OCBELWEHHOCTU W NMOCTOSIHHONM Temrneparype.

BblHMMaOT anekTpod U3 U3MepeHHoro pacteopa, 6bICTpO ononackuBaloT BOAOW U NOMELLaloT B pac-
TBOP ASA KOHOULIMOHUPOBAHNSA, KOTOPBIV MpeaBapuTesibHO NepemMeLlnBatoT. ANEeKTPo BbiAepXXUBatoT B pac-
TBOpEe A5 KOHAULMOHUPoBaHWUs He MeHee 30 ¢, a 3aTeM, NpeABapuUTENbHO BLICYLLUB ero hubTpoBanbHON
Gymaroi, norpyxatoT B CreayoLwni namepsiemelid pacTeop.

OnekTpodbl MOryT SBUTLCA NPUYUHON HEBOMbLUMX OTKNOHEHWA B NOKa3aHUSX MUINIMBOMbLTMETPa Npu
nposedeHun cepnn usMepeHuid. [ina AoCTuxkeHNA yaoBnNeTBOpUTENbHOW TOYHOCTU U3MEPEHUIA Npy onpeae-
neHun chtopa B cepun npob yctaHasnMBaT OAUHAKOBLIA NOPAAOK U3MepeHUd. MaMepeHuss HauyuHatoT co
BTOPOro B NOpsiAKe HyMepaLuun rpagynpoBOYHOro pacTsopa, 3aTem NsMepsioT NepBbIv, TPeTU, YeTBEPThIN U
CHOBa BTOPOW rpagympoBoUHbIN pacTeop (6.1.3). UsMmepeHue BTOporo pacTeopa NOBTOPSAOT MOCIe KaXablX
YyeTblpex aHanMsnpyeMbiX pacTBOPOB NMPOrMaponM3aTa, a Takke rno 3aBepLUeHUn Bcel cepmm NsmepeHni.

MaccoByto gonio Topa B nuporugponusatax (aHanusMpyeMom unv B nupornaponusate Xonocroro
onbITa) B MKI/I onpegensioT no rpagyupoBovHoMy rpaduky (6.1).

MpwumeyaHune—Ecnu maccoBas gons gpropa B uccnegyembix npobax Takosa, Yto pesynbrartbl USMepeHnin
pacTBOPOB BbIXOASIT 32 Npeferibl rpagyMpoBOYHOIO rpaduka, pacTBopbl pa3baBrisiioT, COXpaHsisi NMPU 3TOM UX MaTPUYHYIO
OCHOBY.

8.7 U3mepeHue cogepxaHua pTtopa MeTo40M MOHHOW XpomaTorpaduu

MoHHo-xpomaTorpaduyeckyio yctaHoBky (5.11) nogrotasnuearoT K paboTe U NPOBOAAT N3MepPeHns B
COOTBETCTBUU C UHCTPYKLMEN MO aKcnnyaTauun npubopa. N3mepaemMoit BENUUMHON (aHanNnUTUYeCKUM curHa-
fioM) siBAsieTCs BbICOTA UNu Niowaib Nuka XpomMaTorpammei.

Maccosyto gonio dTopa B nuporugponusatax (@HanusmpyeMom unm B nNupornaponunsate Xosnocroro
onbiTa) B MKI/I onpedensitoT no rpagynpoBovHoMy rpaduky (6.2).

NMpwumeyanue—Ecnn maccoBas gons dropa B uccnegyemblix npo6ax Takosa, uto pesynbrarbl U3MepeHun
pPacTBOPOB BLIXOAST 3a NpeAerbl rpagyMpoBOYHOIO rpadmka, pacTeopbl pasGasnsioT, COXpaHss Npy STOM UX MaTPUHHYIO
OCHOBY.

9 O6paboTka pe3ynbTaToB

9.1 MeTop UCNbITaHUSA C UCNOSMIb3OBAHMEM UOHCENEKTUBHbLIX 31eKTPOAOB

Maccosyio gonio obuiero dpTopa B aHanuTudeckoit npobe TBepAoro tonnuea F2, BelpaxeHHyo B MKI/T,
BbIUMCNAIOT NO bopMyne

Fa = P11 — p2M3 — p3m3 1)
= )
rae p4 — maccosas aons gtopa B nuporuaponuaate, Noay4eHHOM Npu UcnbiTaHM Npobbl Tonnuea, MKI/T;
m; — Mmacca nuporuaponusarta, Nofly4eHHOro Npy UcTbiTaHum nNpobbl TONNNBa, r;
po, — Maccosas aons ¢ropa B nUporuaponMaaTe XonocToro onbiTa, MKr/r;
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m, — Mmacca nuporngponusaTa Xo0cToro onbiTa, T;
ps — MaccoBas aons rtopa B cTaHAapTHOM pacTBope ¢Topa, pasHas 200 MKr/T;
ms — Macca aobaBneHHoro ctaHaapTHoro pactsopa dhtopa, r;

m — Macca HaBecku TBepaoro Tonnnea, B3AToN ANa aHanusa, r.

MpumevaHuns

1 PasbaBneHne NMporuaponu3aToB 1 rpagympoBOYHbIX PpACTBOPOB Nepes M3MepeHnemM 0amHakoBo, MO3TOMy Npu
pacyeTax pazbaBneHnem npeHebperatoT.

2 Mo rpagynposouHomy rpaduky (6.1.3) onpeaensioT Ig py v Ig p,, 8 3aTem no Tabnmue 4eCATUYHBIX TOrapmmMoB
onpeaensioT py n p,.

3 MNpw onpepenenumn bropa m, = (100,0 £ 0,1) r; m, = (100,0 £ 0,1) r; my — okono 0,75 T.

9.2 MeTopA UCNbITAHUSA ¢ UCNONb30BaHUEM UOHHON XpomaTtorpadum

Maccosyto gonto obuero dTopa B aHanuMTudeckon npobe TBepaoro Tonnuea F2, BeipakeHHyo B MKI/T,
BblYUCAAIOT NO popmyne

Fa = P1M1 —paMy @
m
Py W pg, MKI/T, ONpeaensioT no rpagympoBoyHoMy rpaduky (6.2).
9.3 lMNpeacraBneHue pesynbLTaToB

PesynbTaT aHanuaa, npeAcTaBnsaoLWmMiA coboii cpeaHeapupMeTIeckoe 3HauyeHe pesynbTaToB ABYX
napannensHbIX onpeaeneHunit, oKpYrisitoT B COOTBETCTBUM ¢ Tabnunuein 1.

MepecyeT peaynbTaToB Ha ApYre COCTOAHUSA TONINBA, OTNIMYHbIE OT aHaNUTUYECKOro, NPOU3BOAAT Mo
rOCT 27313.

Tab6nwnuya 1—TpeacraBneHue pesynbTaToB onpeaeneHunii

PesynbTar, MKr/r OkpyrneHue pesynerarta
<500 No5
2500 Ho 10

10 MpeunsMoHHOCTb

MpeunsnoHHocTb MeToaa XapakrtepusyeTtcd noBToOpsAeMOCTbiO ' U BOCNPOU3BOANUMOCTbIO R nony4eH-
HbIX pe3ynbTaToB.

10.1 MoBTOpsieMocTb

PeaynbTtaThl ABYX MapannenbHbiX onpeaeneHuin, NpoBedeHHbIX B Npeaerniax KopoTKOro NpoMexyTka
BPEMEHW B 04HOM NabopaTopun 0gHUM U TEM XKe UCTIONHUTENEM, C UCTIONb30BaHWEeM OAHON U TOW Xe annapa-
Typbl, HA NpeAcTaBUTENbHBLIX HaBeckax, 0TOBPaHHbLIX OT OAHOM U TOM e aHanuTU4eckoin NpoGbl, He AOMKHbI
oTnMYaTbCca Apyr oT Apyra 6onee YeM Ha BENUUMHY, NPUBEAEHHYIO B Tabnuue 2.

Ecnu pacxoxaeHue mexay pesynbtatamu 6onblue, YeM BennuMHa npegerna noBTopsaemMocTu, ykasaH-
Has B Tabnuue 2, NnocTynatoT B COOTBETCTBUM ¢ nogpasaenom 5.2 FTOCT P UCO 5725-6.

10.2 BocnpoussoagumMocTb

[Ba pesynbTaTa, Kaxablil U3 KOTOPLIX ABNAETCA cpeAHeapudMeTUYecKUM 3Ha4YeHUeM pesynbTaToB
[ABYX napannerbHbIX onpefeneHuid, NpoBedeHHbIX B ABYX pasHbix nabopatopusx Ha NpeacTaBuTeNlbHbIX
nopLusix, 0ToGpaHHbIX OT OAHOM U TOW e NpoGbl Nocne nocrneaHen cTaaun ee NPUroToBEHUs!, He AOMKHbI
oTnuuaTbes Apyr oT Apyra 6ornee YeM Ha BeNUYUHY, NpUBeaEeHHYIo B Tabnuue 2.

Tabnwuya 2— MakcrmanbHO AOMNYCKaEMbIE PACXOXKAEHUS MEXAY peayrnbTaraMm onpeaerneHnsl MaccoBoii 4onu gropa

Maccoeas nons dropa, MKr/r Mpenen nosTopsieMocTU Mpepen Bocnpon3BoauMMOCTU
<200 10 mkr/r 20 mxr/r
>200 20 mkrfr 15 %2

2) MpoLeHT OT cpeaHeapudMETUUECKOTO BYX CPABHMBAEMbIX PE3YIIbTATOB.
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11 MpoTokon ucnbITaHUN

MpoTokon UcnbITaHWA AOSMKEH cofepXaTb creayioLlyo nHdopmauuio:

a) ngeHTUdMKaumo aHanM3nMpyemoin Nnpobbl;

6) ccbIfky Ha HacTOSALWWIA cTaraapT;

B) AaTy UCMbITaHWs,;

r) pesynbTaTbl UCMbITAHWUS, METOABI UX pacyeTa U yKasaHue, K KakoMy COCTOSIHUI TOMMMBA OHU OTHO-
caTcs;

4) cofepXaHne aHanUTUYECKON BNary B TOMNMMUBE, CNU pe3ynbTaThl NPeAcTaBneHbl Ha aHanuTudec-
Koe COoCTOosiHMe TonnMBa.
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YOK 662.6:543.812:006.354 OKC 73.040 A19

KntoueBble criosa: TONNMBO TBEpAOe MUHeparbHoe, NeTy4as 3o5a, cogepxanuve oblero dgptopa, nupornapo-
113, U3MEPEHNSA C MOMOLLbH0 MOHCENEKTUBHbBIX 3NEKTPOAOB
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