OENEPA/IBHOE AFEHTCTBO
Mo TEXHNYECKOMY PEINYJINPOBAHWNIO U METPOJTOITMA

HALULWOHANBbHBIN FTOCTP
CTAH,El,APT ) 51521
POCCUNCKOMN
PELEPALUNMN 2024

XNAOATEHTbBI, MPOTNENNEHTHI,
NMPOAYKLVNA B ADPO30/IbHOW YNAKOBKE
N MATEPUWAJIbI NMOJIMMEPHBDBIE

MeToAbl onpefAeneHns 030Hopa3pyLLaloLLLMX BELLECTB

V3paHne opumuynanbHoe

MockBa
Poccuiicknii MHCTUTYT cTaHgapTU3aunm
2025


https://www.mosexp.ru

FOCT P 51521—2024

MNpepgncnoBne

1 PASBPABOTAH AKUMOHEpPHbIM 06WecTBOM «POCCUACKNA HayuyHblA UeHTp «[lpuknagHas XumMuns»
(AO «PHLU «MpuknagHaa xumusa (FNMX)»)

2 BHECEH TexHuuyeckum KoMuteTom no ctaHgaptusauum TK 060 «Xumua»

3 YTBEPX/JEH W BBEJEH B JEWCTBWE T[pukasom ®efepasbHOro areHTCTBa N0 TEXHUYECKOMY
perynnpoBaHuio n metponoruu oT 28 aekabpa 2024 r. Ne 2055-cT

4 B3AMEH IoCT P 51521—99
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Nno TEexXHWYeCKOMY pPerynmpoBaHnio U MeTposiorum B ceTu MHTepHeT (Www.rst.gov.ru)
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HAUMOHANBbHBIN CTAHOAPT POCCUMCKOW SGEJLEPALUUN

XNALATEHTbI, MPOMENNEHTLI, MPOAYKUMA B ASPO30/IbHOW YMAKOBKE
N MATEPUNABLI MOJNNMEPHBIE

MeToabl onpeaesnieHs 030HOPa3pyLIAoLINX BelecTB

Refrigerants, propellants, production in aerosol packing and polymer materials. Test methods of ozone destroying
substances

fOata BBegeHnsa — 2025—03—01

1 O6nactb NPUMeEHeHUS

11 HacTtoAwwuin cTaHAapT ycTaHaB/MBaeT XpOMaTo-MacC-CMeKTPOMEeTpUYeckuii u rasoxpomarorpa-
hruecknin metToabl onpefeneHns 030HOpaspyllarLWwmx ranoreHyrneso40opoAoB, UCNOb3yeMblX B KayecTBe
XNajareHToB B XO/1I04WU/IbHbIX YCTAHOBKAX U KOHAMLMOHEpax, NponeaneHToB NPoAYyKLUN B a3p030/ibHON yna-
KOBKE, pacTBopuTesneli, orHeracslmux Xunakocten, nopoobpasoBartesieil Npu NpPou3BOACTBE BCMEHEHHbIX NO-
NMMEpPHbIX Matepunanos (NOANCTUPON, NOMMypeTaH), cpeabl ANA NPOBEAEeHUS XMMUYECKMUX MPOLLECCOB.

1.2 K o030HOpaspywawwum rasaoreHyrnesogopogam (xnafoHam), onpegesisemMbiM B HacTOAWeEM
cTaHfapTe, OTHOCATCA: TopTpuxnopmeTtaH (xnagoH 11), gudTtopauxnopmertaH (xnagoH 12), 1,1,2-Tpu-
TopTpuxnopaTtaH (xnagoH 113), 1,1,2,2-teTpacdhTopgmxnopataH (xnagoH 114), neHTadTopxnopataH (xna-
AoH 115), andptopxnop6bpommeTaH (xnagoH 12B1l), TpudTopbpommeTaH (xnagoH 13B1), 1,1,2,2-teTpa-
pTopambpomaTtaH (xnafoH 114B2), yrnepof uvetbipexxsopucTtelii, 1,1,1-TpuxnopaTtaH (MeTuaxaopogopm),
1-pTop-1,1-agnxnopataH (xnagoH 141b), audcdTopxnopmeTtaH (xnagoH 22)1). Yka3aHHble cOefMHEHUss onpe-
[ensawT B MNPUCYTCTBUMM 030HOGE30MnacHbIX rasioreHyrneBoaoponos (xnagoHos): 1,1,1,2-TteTpacTopaTaHa
(xnapgoHa 134a), neHTapTopaTtaHa (xnagoHa 125), 1,1,1-tpucbtopataHa (xnagoHa 143a)2) u anudatnyeckmx
yrneBofopoAoB (nponaHa, 6ytaHa, NeHTaHa), Takke MCNo/sb3yeMblX B KA4ecTBe XnajareHToB, NponessieHToB
N BCMEHMBAKLUWMX areHToB (Nopoobpa3oBaTteneit).

1.3 XpomaTto-macc-CneKTpOMEeTpUYEeCKnii MeTo OCHOBAH Ha CoYeTaHUn KanwassipHol ra3oBOil Xxpoma-
Torpadumy n Macc-CcnekTpoMeTpun B pexnme nporpamMmupoBaHusa Temnepartypbl TepMmocTara KosoHku. MeTop,
npefgHasHayeH ANa umaeHTudukauum ranoreHyrnesofopofoB No macc-cnektpam (4.5.1) u onpegeneHvs wmx
KonMyecTBeHHoro coctaBa (4.5.2—4.5.7). NpeHTudukayna coctaBa npobel no 4.5.1 Bo3MoOXxHa ANna Nw6bIX
XpomaTorpadunyeckm pasgesieHHbIX KOMNOHEHTOB Npo6bl, Macc-CNeKTPbl KOTOPbIX COAEepXaTCa B KOMMNbHOTEpP-
HOn 6uBGNMOTEKE XpOMaTO-Macc-cnekTpomeTpa.

[dnana3oH namepsembiXx MacCOBbIX KOHLEHTpaUuii coctaBnseT:

a) Ansa xmgkux xnagoHos — ot 0,01 go 1 r/gm3 6e3 pasbasneHus npobbl 1 oT 1 go 250 r/gm3 ¢ pas-
6aBneHnem npoobbl;

6) Ansa raszoobpasHbix xaapoHoB — ot 0,0005 po 2 r/gm3.

B nonumepHbIX MaTepuanax xiafoHbl onpeaensaioT B AnanazoHe maccoBbix goneli ot 0,1 % go 0,5 %.

XpomaTto-macc-CnekTpoMeTpuyecknii metos ABnsaeTca apobuTpaxHbiMm.

(0] MonHbIi nNepeyeHb 030HOPAa3pyLUAKLWMX TFasloreHyrneBooponoB npveeaeH B PeweHun Komnerum E3K

21 anpens 2015 r. Ne 30 (MpunoxeHue 1, pasgen 1.1; MNpunoxexue 2, pasgen 2.1).

2) 1,1,1,2-teTpadpTopataH (x1agoH 134a), neHtadytopaTtaH (xnagoH 125), 1,1,1-tpudptopataH (XnagoH 143a) co-
rnacHo PewweHuno Konnernm E3K o1 21 anpensa 2015 r. Ne 30 (Mpunoxexue 2, pasgen 2.1, cnucok F) ¢ 18 anpensa 2021 r.
Takke OTHOCATCA K 030HOpa3pyLUatoLLMM COeAVHEHUAM.

M3gaHne opuuynanbHoe
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14 Fa3oxpomaTorpacuyecknin meTon OCHOBaH Ha aAcopbuMOHHO-abcopOLUMOHHON Xpomartorpadun
B M30TEPMUYECKOM pexume C NMPUMEHeHWeM MyaMeHHO-MOHU3aLUMOHHOro AeTekTopa. MeTon npegHa3sHayeH
ONA naeHTUduKaumm ranoreHyrnesogoponos (Mo 3HaYeHWAM BPEMEH yAepXuBaHusa) n onpefeneHns ux Ko-
NINYeCTBEHHOrO cocTasa.

[nana3oH nsmepsemblXx MacCOBbIX KOHLEHTpaLmnii cocTaBnser:

a) Ansa xuakux xnapoHos — ot 0,15 go 250 r/gm3;

6) Ana raszoobpasHbix xnagoHos — ot 0,0005 go 2,5 r/gm3.

B nonumepHbIX MaTepuanax xJafoHbl ONpeaensoT B guanaszoHe maccosbix gonen ot 0,1 % go 0,5 %.

2 HopmaTtuBHbIe CCbI/IKN

B HacToAWeM cTaHAapTe MCMOSIb30BaHbl HOPMAaTUBHbLIE CCbISIKM Ha cnefyloline cTaHaapThbl:

FOCT 4 Yrnepopg YeTbIPeXX/IOPUCTbIN TEXHMYECKUA. TexHn4Yeckue ycnoBus

FOCT 427 JluHelkn namepuTesibHble MeTannmyeckne. TexHUYeckne ycnoBus

FOCT 949 BannoHbl cTasnbHble Manoro n cpefHero o6bemMa Ang rasos Ha Pp < 19,6 MMa (200 krc/cm?2).
TexHuyeckne ycnosus

FOCT 1770 (MCO 1042—83, NCO 4788—80) lMocypa MepHas nabopatopHas cTeknsHHas. Liununt-
Opbl, MEH3YpPKK, KONOGbI, Npobupkn. O6L e TeXHNYeckne ycnoBus

FOCT 2603 PeakTtuBbl. ALETOH. TexHn4yeckne ycroBus

FOCT 7164 TMMpub6opbl aBTOMaTuU4yeckne crnepsduero ypasHoBewwuBaHusa [CI. O6wme TexHuyeckue
ycnosus

FOCT 7995 KpaHbl coegnHUTENbHbIE CTEKNAHHbIE. TeXHUYeckne ycnosusa

FOCT 8502 AudbTopxnopmeTaH (xnagoH 22). TexHuyeckne ycnosus

FOCT 9147 Mocygpa n obopynoBaHue nabopatopHbie hapcopoBbie. TexHUYeckne ycnoBums

FOCT 9293 (NCO 2435—73) A30T ra3oobpasHblii U XUAKWIA. TeXxHU4Yeckne ycrioBums

FOCT 15899 1,1,2,2-TeTpadtopambpomaTtaH (xnagoH 114B2). TexHu4yeckme ycnoBus

FOCT 19212 AundTopguxnopmeTaH (xnagoH 12). TexHnyeckue ycnosus

FOCT 20288 PeakTuBbl. Yr1epog YeTblpEXX/TIOPUCTbIA. TEeXHUYECKNE YCOBUS

FOCT 22967 Lnpuubl MeAULWHCKME WHBEKLWOHHbIE MHOTOKpaTHOro npuMmeHeHus. O6uime TexHu4ye-
CKne TpeboBaHMA N MEeTOAbl UCMbITAHWIA

FOCT 23844 XnapoH 113. TexHM4YecKue ycnosus

FOCT 25336 lMocypga n obopygoBaHue nabopaToOpHble CTEKASAHHbIE. Tunbl, OCHOBHble NapamMeTpbl U
pasmepsl

FOCT 25706 /Nynbl. Tunbl, OCHOBHble NapameTpbl. ObLmne TexHUYeckne TpeboBaHusA

FOCT 25828 entaH HOpMaJibHbIA 3Ta/IOHHbIA. TEXHUYECKNE YCNOBUSA

FOCT 28498 TepmMOMETpbl XUAKOCTHble CTeK/sAHHble. O6LWMe TexHuyeckume TpeboBaHuA. MeToabl
ncnblTaHni

FOCT 29173 (MCO 2209—73) YrneBoaopoabl ranongsameleHHble xuakme TexHmyeckne. OT6op npob

FOCT 29193 (MCO 3427—76) YrneBoaopoAabl ranonasamelLeHHble (CXMmKeHHble rasbl). OT60p npob

FOCT 29227 (MCO 835-1—81) TMMocypa nabopatopHass cTeknsHHaA. [uneTkun rpagyvpoBaHHbIe.
YacTtb 1. O6wue TpeboBaHus

FOCT P 51673 Bogopog razoobpasHblil UACTbI. TEXHUYECKNE YCTOBUS

FOCT P 53228 Becbl HeaBTOMaTuyeckoro geincrteusa. Yactb 1. MeTposiornyeckne n TexHU4Yeckne Tpe-
6oBaHnA. NcnbiTaHua

MpumeyaHue — lMpU NOIL30BAHUM HACTOSILLIMM CTaHAAPTOM Liesiecoobpa3Ho NPOBEPUTL AENCTBME CCbINOYHbIX
CTaH4apTOB B MH(hpOPMAaLMOHHOM crucTeme obLero nosib3oBaHns — Ha odmumanibHOM caiite defgepasibHOro areHTcTBa no
TEXHUYECKOMY PErysiMpoBaHU0 U METPOSIOTUK B CETW VIHTEPHET MM MO eXerogHoOMy MH(OPMAaLMOHHOMY ykasaTesio «Ha-
LMOHa/bHbIE CTaHA4APTbI», KOTOPbI 0Ny6/IMKOBaH MO COCTOSIHUIO Ha 1 sitHBapsl TEeKYLLEero roga, 1 no BbiMyckam eXemecsy-
HOrO MHGPOPMAaLMOHHOTO yKasaTens «HauuoHasbHble CTaHAapTbb» 3a TeKyLWiA rog, Ecnm 3aMeHeH CCbIIoYHbI CTaHaapT,
Ha KOTOPbIii faHa HeAaTMpoBaHHAsi CCbINKa, TO PEKOMEHAYETCS UCNONb30BaTh AENCTBYIOLLYI0 BEPCUIO 3TOFO CTaHAapTa
C YYETOM BCEX BHECEHHbIX B JaHHYI0 BEPCUI0 M3MEHEHWIA. ECAM 3aMEHEH CCbITOYHbIA CTaHAAPT, Ha KOTOPbIi faHa AaTwu-
poBaHHas ccblfika, TO PEKOMEHAYETCS MCMO/Ib30BaTh BEPCUIO 3TOTO CTaHAAPTa C yKasaHHbIM BbIlE FO40M YTBEPXAEHMS
(npuHATKA). Eciv nocne yTBEPXAEHNS HACTOSLLEro CTaHJapTa B CCbI/TOYHbIA CTaHAApT, Ha KOTOPbI AaHa AaTMpoBaHHas
CCblIfIKa, BHECEHO M3MEHEHNWE, 3aTparnBatoLLEe NOJIOKEHNE, HA KOTOPOE faHa CCbl/Ka, TO 3TO NOJMOXKEHNE PeKOMEHAYEeTCS
NPYMEHSTL 6e3 yueTa AaHHOTO N3MEHEHNS. ECM CCbIOYHbI CTaHAAPT OTMEHEH 6e3 3aMeHbl, TO NOSIOKEHNE, B KOTOPOM
[laHa CCbI/IKa Ha Hero, PeKOMeHAYeTCs NPUMEHSITb B YacTu, He 3aTparvMBartoLLeli 3Ty CCbIfKy.

2
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3 TepMuHbI 1 onpegeneHnsa

B HacToAWweM cTaHfapTe NPUMEHEHbI criefyoline TEPMUHbI C COOTBETCTBYIOLWUMN OnpeaeneHnsaMu:

3.1 xJlagareHTt: Tennonepegawuias cpegda (BelecTB0) B X0N04MNbHON ycTaHOBKe, KOTopasi norsouwa-
eT Tenso, ncnapsascb Npu HA3KON TemnepaTtype U Npu HU3KOM AaBfieHun, U oTAaeT Tenno, KOHAEHCUPYSCh Npu
6051ee BbICOKMX TemnepaType v faBneHun.

3.2 xnafoH: 3anaTeHToBaHHoe B Poccuiickoin depepauuy TOProBoe HaMMeHoBaHue psfa rasoreHu-
3/ pOBaHHbLIX YIN1IeBOA0POAO0B, NpeAHasHauYeHHbIX AN1A WCMNO/b30BaHNA B Ka4ecTBe X/1iafareHToB v 4na Apyrux
uenei.

3.3 ranoreHyrnesoAopos: lanoreHn3MpoBaHHbIl YrneBofopos, copepxawuin oauvH wnu 6onee w3
cneayloumnx ranoreHos: Top, xa0p, 6pom, iioa,.

3.4 yrneBogopoj: XnMmuyeckoe coefHeHne, cofepxalliee TONMbKO 3/1IeMeHTbLl BOAOPOAa W yriepoja.

3.5 npornenneHT: CXMKEHHbIA UAn cxaTtblil ras, npegHasHaYeHHbI AN BbITECHEHMA U3 a3p030/1bHOM
ynakoBKW OCHOBHOIO NPOAYKTa, MOSyYeHUsA 1 pacnpegesieHnss aspo30/ibHOl CTpyun (NeHbl, rens).

4 XpomaTo-Macc-CnekTPOMETPUYECKUA METOL,

4.1 O6opynoBaHue, CpeacTBa U3MepeHMsl, BCOMoraTesibHble YCTPOoCTBa, MaTepuarsibl, peakTuBbI

- XpomaTo-Macc-cnekTpoMeTp, COCTOAWMIA U3 ra30BOro xpomartorpada 1 Macc-ce/leKTMBHOIO feTekropa
Cc npefenom getektupoBaHusa He 6osiee 2¢10-13 1 no rekcaxsiopbeH3ony;

- KonoHka kanunnapHasa Plot Fused Silica 50 m * 0,32 mm coating Al20 3KCI npousBoactsa upmbl
Chrompack (Hungepnangbl) nnn HP-Plot A120 350 m * 0,32 mm X 8 MKM npousBoacTea dhmpmbl Hewlett-Packard
(CWA), nwnm nHas KonoHka, obecneumBatolLas pasfeneHve ranoreHyrneso40poA0B 1 yrneBofopoos;

- KonoHka kanmnnapHas Ultra-1 50 m * 0,2 mm x 0,33 Mkm npounssogcTea coupmbl Hewlett-Packard (CLUA)
WM MHasA KosoHKa, obecneuuBawwas pasgeneHuve 1-cptop-1,1-guxnopaTtaHa (xnagoHa 141b) u 1,1,1-Tpu-
xnopaTaHa (meTunxnopocopma);

- KOMNblOTEPHaA cucTema, obecneymsatwasa cbop, xpaHeHne n 06paboOTKy AaHHbLIX B npouecce npo-
BeJeHMA XpomaTo-Macc-CnekTPOMETPUYECKOro aHannsa, Bkawyvawwaa 6asy faHHblX N0 Macc-cnekTpam yka-
3aHHbIX B pasgene 1coeauHeHunin, Hanpumep NIST 14;

- Mukpownpuybl Tuna Hamilton BmectuMmocTeio 1 MM3 c ueHoli geneHus 0,01 MM3 uam Mukpownpu,
MLU-1 BmecTumocTbto 1 MM3 ¢ ueHoli genennsa 0,02 mm3;

-MuKpownpuy Tuna Hamilton BmectumocTteio 10 Mm3 ¢ ueHoit geneHns 0,1 MM3 uav Mukpownpu,
MLL-10M BMecTumocTbio 10 Mm3 C LeHoIt geneHnsa 0,2 Mm3;

- Mukpownpuy Tuna Hamilton BmectumocTteio 100 MM3 € LeHOl geneHnsa 2 mm3;

- MUKpoLnpuy Ans ra3oo6pasHbix Nnpob Tuna RN-GSG BmecTumocTbio 100 mm3 c LeHo geneHuna 1 unu
2 Mm3;

- MUKpownpuy ANnsa razoobpasHbix npobd Tmna MS-GAN uman LL-GT BmecTumocTbio 1 MM3 € LeHO gene-
Hus 0,01 nnm 0,02 mm3;

- Wnpuubl Ansa raszoobpasHbix Npo6 npoussoactBa cupmbl Hewlett-Packard BmecTtumocTbio 1cM3 u
2,5 cm3c ueHoli genennsa 0,01 n 0,025 cM3 COOTBETCTBEHHO;

- wnpuy, meguumHcknii no FTOCT 22967 BmecTuMocTbio 1 cm3 ¢ LeHoW genedusa 0,02 cm3;

- UMbl MegnLNHCKNE;

- X0N104NNbHUK GbITOBOMW;

- Becbl nabopatopHblie no NOCT P 53228 cneumanbHOro knacca TOYHOCTM C HaMBGONbWMM Mpenenom
B3BelwnBaHua 200 r n ueHoin genexns 0,1 wr;

- TEPMOMETpPbI XNAKOCTHbIE CTEeK/sAHHbIe C ueHoi geneHnsa 0,1 °C n 0,5 °C no NOCT 28498;

- MaHomeTp 06pa3LuoBbIl C Npegenom namepeHus go 2,5 MMa knacca TouHoctn 0,15 nnm 0,25;

- bapomeTp-aHepoug c guanazoHom mamepeHunsa ot 80 go 106 kMa c ueHoW genexHus 0,1 kMa;

- WKad) cywmnnbHbIA, obecneunBatowmin Harpes go 200 °C;

- Hacoc BaKyyMHbIli, obecrneumBaloLwmii octTaTouHoe gasfieHne He 6onee 1,33 MMa;
6annoHbl ctanbHble Nno FTOCT 949 BmecTuMocTbio OT 1 a0 40 om3;

- CKNAHKN NEHULMNNNHOBBLIE U3 ApoTa ANA MeAnpenapartos;

- nuneTkn 1-1-2-10 no NOCT 29227;

- ymnuHgpel 1-25(50, 100, 250)-2 wnm 3-25(50, 100, 250)-2 no NOCT 1770;

- renuii ra3oobpasHbliii Mmapkn A (06bemHas aons renus He meHee 99,995 %);
a30T razoob6pasHbii no FTOCT 9293, oc. y;
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- bTopTpuxnopmeTaH (xnagoH 11) [1];

- gpuptopanxnopmeTaH (xnagoH 12) no NOCT 19212;

- 1,1,2-TpucptopTpuxnopatad (xnagoH 113) no FOCT 23844,

- 1,1,2,2-teTpapTopamxnopatad (xnagoH 114) [2];

- neHTadTopxnopaTtaH (xnagoH 115) [3];

- puptopxnopbpommeTaH (xnagoH 12B1) [4], [5];

- TpudptopbpommeTaH (xnagoH 13B1) [6];

- 1,1,2,2-teTpadpTopanbpomaTtaH (xnagoH 114B2) no FOCT 15899;

- YI1epof YeTbIPEXXIOPUCTLIN TexHnyeckuii no FTOCT 4 wnu yrnepog yYetbipexxnopuctbliii no FTOCT 20288;
- 1,1,1-TpuxnopaTtaH (Metunxnopodopm) [7];

- gudhtopxnopmeTtaH (xnagoH 22) no NOCT 8502;

-1,1,1-TpudptopataH (xnagoH 143a) c cogepxaHneM OCHOBHOrO BellecTBa He MeHee 98 %;
-1,1,1,2-teTpadpTopataH (xnagoH 134a) [8];

- neHTaTopataH (xnagoH 125) [9];

-1-pbTop-1,1-guxnopataH (xnagoH 141b) [10];

- ra3-BblTECHUTENb @3p030/ibHbIX ynakoBok NBAY (GRAP) [11];

- renTaH HOpMasibHbIN 3TanoHHbIA no TOCT 25828.

MpumMmeyaHue — [lonyckaeTcs NpUMEHEHWE APYroro 0GOPYAOBaHUS C TEXHUYECKUMU XapakTEPUCTMKAMK He
XYXe U CPeAcTB U3MEPEHUI C METPO/IOTMUYECKUMU XapaKTEPUCTMKAMU He XyXe, a TakkKe peakTVBOB U MaTepuasioB Mo
KauyecTBY He HIKEe BbllieyKa3aHHbIX.

4.2 OT60p Npob

4.2.1 Tpoby xnagareHTa (CXMXEHHOro rasa) u3 XoNo4MNbHON YCTaHOBKW, KOHAMUMOHEpPA, KOHTeilHepa
(6annoHa, 604kKn, UMCTEPHbI U T.M.), @ TaKkKe Npoby NponenneHTa U3 KOHTeHepa oT6upalT B 6an/IOH U3 He-
pxaBewueli ctanu B cootBeTcTBUN ¢ FTOCT 29193, coeamnHas 6annoH € kanaHOM yCTaHOBKW, KOHAWLMOHE-
pa, KOHTeliHepa, npefHa3Ha4YeHHbIM ANa oTbopa Xuakoi assbl.

4.2.2 Tpoby xmnakoro npoaykta otémuparT B cooTBeTcTBuMn ¢ FTOCT 29173.

4.2.3 Tpob6y nonumepHoro martepuana otbupalT B COOTBETCTBUM C HOPMATUBHBIM WAN TEXHUYECKUM
OOKYMEHTOM Ha NpoAyKT.

4.2.4 Tlpo6y nponensieHTa U3 a3po30/IbHOIM YNakKoBKWM O/ MAEHTU(MKaALUM ero cocTaBa OTOMpawT B
NEHVNLWINMHOBYIO CKASHKY 4Yepe3 ro/sIoBKy asp030/IbHOW YMakoBKW W YKPenasawT nNpobKy Ha CKAsHKe € no-
MOLLbI0 3aXXMMHOr0O yCTpOiCTBa N11060ro TMna, KOTopoe He MPenAaTCTBYEeT BBOAY Wbl wnpuua B cocys. Ans
KONMYEeCTBEHHOIO aHa/M3a cocTaBa nponesisieHTa npoby M3 aspo30/1bHO yNakoBKM OTOUpalT No MeToauke,
NPUBELEHHON B NPUIOXEHUN A.

4.3 [llogroTtoBka K aHanmay

4.3.1 Hanapgky, npoBepKy repMeTUYHOCTU ra3oBbIX JINHUIA, BbIBOA XpOMaTO-Macc-CNekTpomMeTpa Ha pe-
XUM MPOBOAAT COrNacHO MHCTPYKUUK No akcnayatauyum npubopa.

4.3.2 Tlocne BK/IOYEHUA NpUbopa U BbIXOAA HA PEXUM KanuNNAPHYO KOJIOHKY BblAEpPXUBAKT Npu TeM-
nepatype 200 °C B ToKke renmsa B TedeHne 2 4. HoByl KOJSIOHKY nepeg HavyasioM U3MEPEHUn KOHAULUOHUPYOT
nyTem NATUKPATHOrO BBEAEHWUS YMCTbIX X/1a[0HOB.

4.3.3 ToAroToBKy TBEPAOM M XMAKOM NPoGblI K aHa/nMn3y OCYLLeCTBASKT ceaylwmum ob6pa3om:

4.3.3.1 MoparotoBka TBEPAOW NpO6HI

Mpoby nonnmepHOro martepuana vM3mesnbyalT AIO6bIM pexyLWwmnmMm UHCTPYMEHTOM A0 4acTul pasMepom
He 6051ee 2 MM, NOMeLLalT B NEHULWUANIMHOBYO CKNSAHKY, 3anoniHas ee Ha 50 % ob6bema, u onpefenstT maccy
nNpo6bl. CKNSHKY 3aKpbiBaKT MPOGKON M3 31aCTUYHOIO M YCTOWUYMBOrO K AE€NCTBUIO OpraHMyeckux cpeg marte-
puana (Hanpumep, CUIMKOHOBOW pe3uHsbl). lanee 13 ra3oBoii hasbl Hag Npo6oii yaansawT kiciopog. Ansa ato-
ro NPo6Ky CKAAHKM NpoKanbiBalT ABYMA MeAULMHCKUMWU urnamu. Yepes uriy, KOHYMK KOTOPOI pacnonarawT
y AHa CKASHKW, NOAAaloT TOK a3oTa B TeyeHne 15—20 MuH; BTOpas urna ¢ KOHYMKOM y nNpobku npegHasHavyeHa
ANa oTBOAA rasa. 3ateM MI/bl BbIHAMAKT, YKPENAST NPO6KY Ha CK/ASHKE C MOMOLLbI0 3aXMMHOro ycTpoiicTea
no60oro TMNa, KOTOpoe He NPenATCTBYeT BBOAY WUINbl WNPULLA B COCYA, U TepMoCcTaTupyT npoby npu 60 °C B
TeyeHne 1u.

4.3.3.2 MopArotoBKa XNAKon npobbl

XXunakyto npoby nepep BBOAOM B XpOMaTo-Macc-CNeKTpomeTp pa3baBnisfloT rentaHoOM, Kak ykasaHo B
4.3.4.3.

4
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4.3.4 OnpepgeneHvie rpagynpoBOYHbIX XapaKTepucTmuk

4.3.4.1 TpafynpOBOYHbIE XapaKTEPUCTMKN NPU aHanM3e razoobpasHbiX U IXKUAKNX NPO6 onpegensitoT me-
ToAOM abCOMIOTHOW rpagynpoBKU NO NATUM FPagyupPOBOYHLIM OMHAPHBIM CMECAM MNpy YCIOBUAX NPOBeAeHUs
aHanusa no 4.4.1.

Mpn aHanunse TBepAblX NPo6 rpagyvpoBOYHYI0O XapakTepUCTUKy He onpenensioT.

4.3.4.2 TpagynpoBOYHble ra3oBble CMecM MacCOBOW KOHUeHTpauum 0,0005; 0,005; 0,05; 0,5 n 2 r/gm3
rOTOBAT CMELWEHNEM OTAENbHbIX KOMMNOHEHTOB YUCTbIX ra3oB € ra3oM-HocuTenem (npunoxexHuve B) unnn gpy-
MM mMeToAom, obecneymBarOWUM UX MPUrOTOBAEHMWE C MOrpeLlHOCTb0 He 6onee 11 % OTHOCUTENbHLIX NpU
posepuTesnibHo BeposaTHocTM P = 0,95. O6bemMHy0 f0N10 /-T0 KOMMOHEHTa XTI %, B CMecu nepecynTbiBalT B
MaccoBYyl0 KoHUeHTpauuto Cmj, r/am3, no opmyne

Cmi = X;M; =mmmmmmom —momeeeee ,
T 77 8,314(273,15+ 0 ()
raoe Xj — ob6bemHas fons /-ro KOMNOHEHTa;
Mi — monekynsapHass macca /-ro KOMMNOHeHTa, Kr/Monb;
P — paBneHne B rasoBoi thase, MMa;
8,314 — yHuBepcanbHasa rasoBas nocTosiHHas, [x/(monb °C);
t — Temnepartypa rasa, °C.
4.3.4.3 FpagyupoBOYHbIE XNAKNE cmecn xnagoHoB 113, 114B2, 141b, meTunxaopodopma 1 YyeTbipex-

XNTOPUCTOrO yriepoja rotoBAT Ha OCHOBE rentaHa.

[na npuroToBNeHUA NCXOAHOW rpagynpoBOYHON CMECHM MacCOBOW KOHUeHTpauun okoso 1r/am3 B neHu-
LUINTMHOBYIO CK/IAHKY C NnOMOLW b0 nunetkn nomewaotT 10 cm3 pacTBoputenia, otMmepeHHbix npu 20 °C. CKNgH-
Ky 3aKpblBalOT CUIMKOHOBOM NPOOGKOW M 3aKpensisiioT B 3aXXMMHOM YCTPOCTBE, Kak yka3aHo B 4.3.3.1. 3atem ¢
y4yeToM MMOTHOCTW BbIYUCAAKT HEOOXOAMMbIA 06bEM KOMMNOHEHTa, COOTBETCTBYHOLWMA macce 10 Mr, 1 BBOAAT
ero, npokanbiBas Npobky urnoii mukpownpuua. CogepxmMmoe nepemellmBaioT. MacCcoBy KOHLEHTpauuto /-ro
KOMMOHEeHTa B UCXOAHOW cmecn Cmij, r/am3, BbIYMCASIOT No hopmyne

~ 1000 M2-A
Cmi ~ L+U-2 )
roe 1000 — koadpumuymeHT nepecyeta cmM3 B AM3;
V12 — o6bem BBEAEHHOrO /-ro KOMMNOHEHTa, AM3;
p; — N/AOTHOCTb /-fT0 KOMMNOHEHTA, F/cM3;
Vi — ob6bem pactBoputens, om3.

FpafyMpOBOYHbIE XNAKNE CMECU MAcCOBOW KoHUeHTpauumn 0,25; 0,10; 0,025 1 0,01 r/aM3 roToBAT NyTEM
pasbaBneHus ncxogHoli cmecu B 4,10, 40 n 100 pas.

4.3.4.4 TpafynpOBOYHbIE XNAKNE CMECU XPaHAT B XONO0AUNbHUKE B rEPMETUYHO 3aKPbITON CKASHKE.

4.3.4.5 TpagynpoBOYHble CMECK BBOAST B XxpomaTtorpad v npoBoAAaT aHanus npu ycnosuax 4.4.1. Kax-
AYI0 TPafynpoBOYHYIO CMECb XpoMaTorpadupyoT He MeHee Tpex pas.

4.3.4.6 CTpoAT rpagympoBOYHbIA rpaduk B koopamHatax C—S, rge C — maccoBas KOHLeHTpauus
KOMMOHeHTa, r/gmM3; S — nnowagb xpomarorpauyeckoro nuka, yen. eg. Nnnowanb nuka onpegenstoT ¢ no-
MOLLLbIO CUCTEMBI 06PaBOTKN faHHbIX. 1A NOCTPOEHUA rpadpuka Ucnosb3yT MeTo4 HauMeHbLINX KBagpaTos.

MpoBepKy rpagympoBOYHbIX XapaKkTepucTUK NPOBOAAT He pexe OAHOro pasa B KBapTas, a Takxe npu
CMeHe KOJIOHKM 1 nocne pemoHTa npubopa. CTabuNbHOCTL TPafyMpOBOYHbIX XapakTePUCTUK KOHTPONTUPYIOT
no [12].

4.4 TlpoBegeHue aHamsa

4.41 Tpu naeHTUUKaLMm 1 onpeeneHnn cogepxaHus xnagoHoB (Kpome MeTuaxaopodopma 1 xna-
AoHa 141b) cobntogatoT caegyouime ycnoBus:

= KAMUNAAPHAT KOJTTOH K eeieiiuiiitieeiiiittieeeesaiuttteseesssstreseesssstsaseessssssseessssssssesseessnssseseessansssees Plot Fused Silica;
- TemnepaTtypa UCHAPUTEINA, “C e e e e e e e e e e e e e e e e eeeeas 200;

- HavyanbHaa TemMnepaTypa KOMOHKU, ®C ... 50;

- NPOAO/DKUTENBHOCTb BbIAEPXKU MPU 50 °C, MU H ittt 3;

- CKOPOCTb HATPEBA, CC /MU H ettt e e et e e e e et be e e e e e aneneeas 7



FOCT P 51521—2024

- KOHeYHasa TeMnepaTypa KOMOHKM, ° C et e e e e e e e e e e neneneees 190;

- NPOAOXKUTENBHOCTb BbIAEPXKKN MPU 190 °C, MU H cooiiiiiiiiiiiiiieiiieeie e 20;

- TEMNEPATYPA AETEKTOPA, “C ittt e e e e e e e e e e e e e e s e e nnnrenees 200;

- Anana3oH CKaHWpPYyeMblX MacCC, aTOMHbI€ €AUHNLBI MACCHI  ....ccceveiiiiereeeeaaaeieiaaaaene 10— 300;
- 06BbEMHbIN pacxopg rasa-HOCUTENSE Yepes3 KOMTOHKY, CM3/M M H ....ccccvveeeeeeiiiieeee e, 1,5;

L < o100 =Y 2 1P PP TR TP renwig;

- KO3t hULUMEHT geneHuns noToka:

s I = Wi - V=Y o PP SPPRP 1:50;
ra3o06pasHblii XNafareHT, MPOMEIITEHT  oiiiiiiiiieeiieeeeriieeesteeesnneeeesebeeeseeeesneeeesneeeas 1:100;
razoBasi pasza Hafg TBEPAOA MPOBOM ....cooeiiiiiiiiiiiei it e e 6e3 geneHus;

- 06beM BBOAMMOWN NPOO6bLI, MM3;
DT LI L = W - U= e SRR RPPR 1
ra3000pasHbIl XNa[ar€HT, MPOMEIITIEHT  ciiiieieeeiiiiitieeeeeeiitee e e e e sire e e e e s eibae e e e setbaeeae s 1
razoBasi pasza Hafg TBEPAOMA MPOBOM ....cooviiiiiiiiiiieiiciiiie e e 100;

- NPOAO/MKNTENBHOCTL 3a4ePXKU A0 Havyana perucrtpauum xpomatorpammbl, MUH . 4;

- NPOAO/IKUTENBHOCTb CHATUA XPOMATOTPAMMbBI, MUH  .eooiiiiiiiiiiieeeeaiiiiee e e e eiieee e e 20;

- NPOAO/IKUTENBHOCTD LIMKNA QHAMMU3BA, MUH  coiiiiiiiiiieeiiiiiei e e et e e e e e e saeeeee e e 24.

4.4.2 Mpn ngeHTndnkaunm n onpegeneHnn cogepxaHna metunxnopocopma mn xnagoHa 141 b cobnto-

JaloT crefylolme ycrosusa:

= KAMUNNTAPHAA KOTTOH K@ .uuieeeeiiiiiiiitiiiiae e e e e e eeeeeasiiiaa s s e e e e aeeeeeeeesbea s e e eeeeeaeeesatsnaseeeeeeeeeennenn Ultra-1;

- TemnepaTtypa UCHAPUTEIIA, “C e e e e e e e e e e s s s s s bbb bbereaneee 200;

- Temnepartypa TeEPMOCTATA KOJTOHKU, © C .oiiiiiiiiiiiiieieeiiei et a e e e 60;

- TEMNEPATYPA AETEKTOPA, °C  iiiiiiiiiiiiiiiiiitie it e e e e e e e e e e e s s s e e e e e e et aaaeaeeeeeaesnanas 200;

- Anana3oH CKaHWPYyeMblX MacC, aTOMHbIE €AUHNLBI MACCHI ....cccevviieieieeeeaaaeneaeaaaeeae 10— 300;

- 06bEeMHbIi pacxofd rasa-HOCUTENS Yepes3 KOMOHKY, CM3/MUH ..occcoeevveeeeiieeeieee e 1,0;

- R o 1o =Y 2 SRR RRR lenwij;

- KOO (PMUMEHT feneHns noToka:

DT T L= W - U= I OSSR 1:50;

rasoBas hasa Haf TBEPAON MPOBOM ..cccovoeiireiiiiieiiinieeiie et 6e3 penenus;
- 06beM BBOAMMOI NPO6GbLI, MM3:

HKULKUIM XTTBIATEHT c.eiiiiieitieetee sttt sttt esteessb e ste e st e e bt e sbeeeabeesbbeebeese b e e nbeesabeenbeeanbeenbeentee 1

rasoBasi pasa Haf TBEPAOM MPOOOM ..occeeiiiiieeiiie e ce et e e ee e e e neee e eeeas 100;

NPOAO/MKUTENIBHOCTb 3a€PXKM A0 Hayana perucTpayuum xpomMmartorpammbl, MUH . 4;

- NPOAO/MKNTENBHOCTb CHATUS XPOMATOTPAMMbBI, MUH ..oceeieiiiieiiiciieiteeiecteeie e 8;
- NPOAO/MKNTENBHOCTD LMKNA @HAMMBA, MUH  oooiveeeieieerieieeiie st evesve e sae e aesreesne s 12.
4.4.3 Mpo6y CXaToro WM CXMXEHHOro rasa u3 6as/ioHa, YCTAHOBJ/IEHHOTO BEHTU/NIEM BHU3, BBOAST B

ncnapuTtesib XpoMaTo-macc-cnekTpomMeTpa npy NoOMOoLWM Wwnpuua Anas ra3oobpasHbix Npob. BoixogHol wTtyuep
6annoHa 3arnywarnT ¢ NOMOLLbI NPOKNaAK/W U3 CUIMKOHOBOW pe3nHbl, MPOKabiBalOT NPOKAaAKy UIIOA Wwnpu-
Lua, OTKpblBalT BEHTWNb 6ansoHa, oT6MpalT Heo6xoaAMMbIl 06beM rasa, npuaepxusas NOpLEHb Wnpuua
pYKOW, 1 3aKpbiBaoT H6annoH.

Xwnpakyto npoby nepef BBOLOM B XpOMaTO-MaccC-CNeKTPOMETP nNpeABapuTenbHO pa3basBnsaiT rentaHom,
po6aenaa 10 mm3 Nnpo6bl B NEHULUNIMHOBYH CKAAHKY ¢ 10 cm3 pacTBopuTens, kak ykaszaHo B 4.3.4.3. Pac-
TBOp TUWlATE/NIbHO NepeMeLllnBalT U C NOMOLLbI0 MUKpOLNpuua BBOAAT pa3dbaBneHHylo npoby B ucnaputesb
XpomaTto-macc-cnektpomeTpa. pu OTCYTCTBMM CUrHaNa Ha xpomartorpamMme ysBennymealT o6bem fo6asns-
eMoli B CKNAHKY Npo6bl nocnefoBaTesibHO B ABa, YeTbipe, BOCEMb pa3 40 MOSAB/IEHWA OTYET/IMBOrO MNMKa aHa-
NIN3NPYEMOro KOMMOHEHTA.

Mpu aHanu3e NOSIMMEPHOro mMaTepuana Ans BBOAa B XpOMaTO-Macc-CNeKTpoMeTp OTOéuparoT rasoByto
a3y Hag o6pasuyom, NoAroToBAeHHbIM No 4.3.3.1, npokanbiBas NPO6KYy NEHULWUANNHOBOW CKASHKW ra3oBbiM
wnpuuem, npefsaputensHo HarpetbiMm o 60 °C.

6
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4.4.4 BBOAAT Npoby B XxpomMaTo-Macc-CMNeKTPOMETP M PErNCTPUPYIOT XpoMaTorpaMMy Mo MOSIHOMY MOH-
HOMY TOKYy, Mpu 3TOM NepBble 4 MUH perncrTpauunio BbIXO4HOrO CUrHasna He NpoBOAAT. AHA/IN3 3akaHuyMBaT Ha
24 muHyTe. KOMNOHEHT cunTaloT 0O6HAPYXEHHbIM, €C/IN BbiCOTA MWKa B MATb pa3 npeBblllaeT YPoBeHb hykK-
TyaLMOHHbIX LWYMOB HY/IEBOr0 cCuUrHana.

XpomarorpamMmmMmbl CMecu x/1af0HOB Y YrNeBoLOPOAOB NpeAcTaBNeHbl Ha pucyHkax 1 um 2.

AHanu3 npobbl NOSIMMEPHOro maTtepuana NpoBOAAT MeTOAOM A06aBkyM onpefesisemMoro KOMNoHeHTa K
uccnegyemomy obbekTy. s 3Toro npoby oTémpalT wnpuuem Ans razoobpasHbix Npob, BBOAAT B XpoMaTo-
MaccC-CNeKTPOMETP U PErMCTPUPYIOT XpoMatorpammy, Kak yka3aHo Bbllle.

Mpn o6HapyxeHnn B Npobe NMOMMMEPHOro mMaTepuana 030HOpaspyllalwLlero coeguHeHs onpenensoT
naowanb ero nuka. 3atemMm B NEHULMIMIMHOBYI CK/ASHKY C TBEpAO0i Npo6oii A06aBNAT OX/TaXAEHHbIM LWNPKU-
uem okono 10 mr o6HapyXeHHOro xsajoHa M CHOBa TepmocTaTupyloT npoby npu 60 °C B TeyeHue 1 4; no-
BTOPHO aHann3upylT ra3osyto asy. Mnowanb nuka 030HOpaspyllarLero COeAUHEHUA Ha XxpomartorpamMmmMe
nocne Ao6aBKM AO/DKHA NpeBbllaTh Naowaib nNuka Ao Ao6aBKM He MEHee YeM B ABa pasa.

13

280000 i 16
260000 \
240000 |
220000 i 15
200000 \
180000i
160000 §
140000i
120000! 9 10
HaDOODI ]1
80000i 14
600001 8 12

40000 L
20000i . _
! L Jyi v u

(0]
A 6,00 8,00 10,00 12,00 14,00 1600 18,00 20,00 22,00
Bpems, MvuH

17

Ycnosusa no 4.4.1 ¢ kanunnsipHoii konoHkoi Plot Fused Silica. HencnpaeneHHoe Bpemsi yaepXvBaHusi, MiH: 1— nponaH

(4,77); 2— xnapoH 13B1 (5,64); 3— xnagoH 115 (5,94); 4— xnapgoH 12 (7,31); 5— mnzobytaH (9,35); 6— xnagoH 143a (9,71);

7 — 6yTaH (9,90); 8 — xnagoH 125 (12,19); 9 — xnagoH 22 (12,45); 10 — xnagoH 12B1 (12,68); 11 — xnagoH 114 (13,02);

12 — xnapoH 114a (13,26); 13 — cmecb xiagoHoB 11 (14,87) n 134a (14,88); 14 — neHtaH (15,76); 15 — xnagoH 113
(20,18); 16 — yrnepog, YeTbipexxiopucTsiii (22,00); 17 — xnagoH 114B2 (22,56)

PucyHok 1 — XpomatorpaMma CMecU XnafloHOB U YTIEBO0PO0B
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Ycnosus no 4.4.1 ¢ kanunnsipHoii konoHkoi Ultra-1. HeucnpasneHHoe Bpemsi yaepxuBaHusi, MuH: 1— xnagoH 141b (6,76);
2 — metunxnopocopm (9,43)

PucyHok 2 — Xpomartorpamma cmecu xnagoHa 141 b n metunxnopodopma

4.5 Ob6paboTKa pe3ynbTaTtoB

451 WageHTudgukaumo coctaBa npobbl NpoBOAAT NYyTEM CPaBHEHMS MacCC-CNEKTPOB pa3fe/ieHHbIX KOM-
NMOHEHTOB CMECKU C Macc-CnekTpamu, copepXawumucs B KOMMbIOTEPHOW 6ubnnoteke. KoMnblOTEpPHbI 6u-
6/1MOTEYHbIN MOUCK OCYLLECTBAAIOT C MOMOLbI NpOrpaMmbl CPaBHEHUS MacC-CNEKTPOB, BXoAsLlleli B cocTas
nporpaMmmHOro obecneyeHnss xpomarto-macc-cnekrpoMmeTtpa. Pesynbtatom 6M6AMOTEUYHOrO Noucka sBAseTcA
panopT, BKAKYaKWMiAi CNUCOK COeAMHEHUA, pacnonoXeHHbIX B nopsgke ybbiBaHus nokasatensa P (%), xa-
pakTepusylLLero BepOsATHOCTb NMPaBUIbHOW maeHTuukayunn. KOMNOHEHT cUMTalT NAEHTUHPULUPOBAHHBIM,
€C/IN BbIYUC/IEHHbIA NPOrpammMoli cpaBHEHUA Macc-CNekTpoB nokasatenb P coctaBnseT He meHee 90 %. Mpa-
BU/IbHOCTb WAEHTUUKALUN aHANU3MPyeMbIX KOMMOHEHTOB [AOMNO/IHUTENbHO KOHTPO/IMPYIOT MO BpeEMeHam
yAEePXNUBAHNA YNCTbIX KOMMNOHEHTOB, Kak B 5.3.3.

4.5.2 MaccoByl KOHLEHTpaLunio X1af0HOB B XUAKUX U ra3oobpasHbix npobax onpenenswT no rpagyu-
poBoYHOMY rpaduky. B cnyyae aHanmsa xuakux npob nosyyeHHble Mo rpafympoBOYHOMY rpaduky pesynbTra-
Tbl cnefyeT yBennyunTb B M pas, rge N — creneHb pa3basneHns npobbl rentaHoM.

4.5.3 MaccoBylo [0/110 KaX[0ro KOMNOHEHTa XP % B TBepAOl nNpobe BblYMCASAIT Mo hopmyne

msSt
*/:THD(S(-fsl) (3)
roe ms — macca BBefEeHHOI fobaBku, T;
S; — nnaowagb nuka /-ro KOMMNOHEHTa Ha XpomaTtorpamme A0 Ao6aBKu onpefensemMoro KOMMOHeHTa,
yen. ea.;
[7Tfp — wmacca npobel, T;
— nsouiagb NvKa /-ro KOMNOHEHTa Ha XxpoMaTorpaMmme nocsie go6aBkn onpeaesiieMoro KOMMNOHEHTa,
yen. ef.
454 MaccoByl0 KOHUEHTpauuo xnagoHa B NpoaykuMm B a3po30nbHON ynakoBke CT, r/gm3, Bbluncas-
10T no chopmyne

_ C,(Y4c-YXK.D)

4)
Wn
rpe C1 MaccoBas KOHLUeHTpauusa xaagoHa, onpegensaemas no rpagympoBoyHomy rpaduky, r/am3;
V, 06beM KoN6bl, AM3;
V§(_0p 06bem xuakoii asbl B Konée, AM3;
Vyn 06bEeM a3p030/IbHON ynakoBku, AM3.
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45,5 O6paboTKa Hepa3gesieHHbIX MNKOB

XnapoHbl 11 1 134a nmeroT 611M3Koe BpeMS yAEPXKMBAHMSA M HA XpoMaTorpamMmme BbIXOAAT O4HUM MUKOM
(pucyHok 1, nuk Ne 13). NpeHTudukauuto xnagoHos 11 m 134a npy uxX COBMECTHOM MNPUCYTCTBUU B COU3-
MepuUMbIX KOonmM4yecTBax NPOBOLAAT C MOMOLLbIO aHanM3a Macc-CNekKTPoB B pasfiMyHbIX TOYKax Xxpomartorpa-
hnyeckoro nuka. Ana onpepeneHns xnagoHa 11 crnepyeT n3 macc-cnekrtpa (YpoHTanbHOro (1€B0Oro) CknoHa
nMKa BblYECTb Macc-CnekTp TbIJIOBOro (MpaBoro) ckinoHa nuka. O6a Macc-crnektpa 6epyT nNpuban3nTesibHO
Ha cepefuHe BbICOTbl Xpomartorpaduyeckoro nvka. focne BblYMTAHMA CNeKTpa NPoBOAAT UAEHTUMUKALMIO.
AHanornyHo nepepj nposefeHneM unaeHtTudukaumm xnagoHa 134a n3 macc-crnekrpa TblJIOBOTO CK/I0HA MuKa
cnepfyet BblYeCTb Macc-cnekTp hPOHTa/IbHOrO CK/10Ha.

Mpu copgepxaHun xnagoHa 11 B6AN3M HWKHEW rpaHuubl ONpeAenseMoil MaccoBOi KOHLEeHTpauumn ero
NAEHTUMUKALMIO NPOBOAAT MO HANMUYUIO NNHUM MOHA 101 B macc-cnekTpe )pOHTasIbHOrO CK/I0OHa XpomaTto-
rpacnyeckoro nuka.

KonunyecteeHHoe COOTHOLWeHWe xnafoHoB 11 n 134a onpepnenatT NyTeM CpaBHEHUA WHTEHCUBHOCTM
CnekTpanbHbIX NMHUA noHa 101 (OCHOBHOW WMOH ANA xnapoHa 11) n noHa 83 (OCHOBHOW WMOH ANsA xsafoHa
134a) B cymmapHOM Macc-crnekTpe xpomartorpauyeckoro nuka: naowanb nuka xnagoHa 11 BblYMCAAT Kak
npousBegeHne naowann CyMMapHOro nvka Ha OTHOWeHWe UHTEeHCMBHOCTM nunka 101 kK cyMMapHON WHTEHCUB-
HocTn nukos 101 un 83.

4.5.6 3a pesynbTaT U3MEPEHUN NPUHUMAKT cpefHee apudmeTnyeckoe 3HaYeHUe pesysibTaTtoB [ABYX
napannenbHbiX onpeAesieHnid, OTHOCUTE/IbHOE PacXxOoXAeHue Mexay KOTOPbIMM OT CpefdHero 3HayeHus He
npeBbllWaeT AOMyCKaeMoe pacxoxaeHune, paBHoe 12 % An15 ra3006pasHbiX M XUAKMX Npob, n 25 % ans TBep-
AbIX npo6.

4.5.7 [lonyckaemas OTHOCMTesIbHas cCyMMapHas MOrpelHoCcTb pe3ynbTaTa U3MepPeHuii razoobpasHbix
N OXMOKMX Npo6 He JOo/KHA NpeBblllaTbh 3HAYEHW, ykaszaHHbiX B Tabnuue 1. Jonyckaemas OTHOCUTE/NbHas
CymMmMapHas NnorpewwHocTb pe3ynbLTatoB U3MepeHuii TBepAbix Npob B AnanasoHe mMaccoBsbix gosei ot 0,1 % go
0,5 % He ponxHa npesbiWwaTth + 50 %.

Tabnuuya 1— MeTponormyeckne xapakTepucTukn (XpomaTo-mMacc-CneKTpoMeTpruyeckuii MeToa)

[Jonyckaemasi OTHOCUTe/IbHasi CyMMapHast MorpeLHoCTb

MaccoBas KOHLEeHTpauust xnagoHa, r/gm3 peaybTaTa U3MepeHWii, %, npu P = 0,95

lazoo6pasHas npo6a

Ot 0,0005 go 0,005 +25
Cs. 0,005 go 0,025 +20
Cs. 0,025 go 0,12 +15
Cs. 0,12 g0 2,0 + 10

XKunpkan npoba
Or 0,01 no 0,1 +20
Cs. 0,1 go 250 + 13

5 [asoxpomatorpadunyeckmini MeToa

5.1 O6opyaoBaHue, CpeacTBa M3MepeHusi, BCromoraTesibHble YCTPOlicTBa, MaTepuasibl, peakTuBbl

- XpoMmaTorpad rasoBblii C N/IAMEHHO-MOHN3ALNOHHLIM AETEKTOPOM C YPOBHEM (P/IYKTyaLUOHHbIX LWYy-
MOB HYNeBOro curHana He 6onee 1-10-13 A, c npegenom getektuposaHusa He 6onee 5-10-12 r yrnepogalc, ¢
NUHENHbIM AMHAMMWYeCcKUM gnana3oHom 107;

-KOJIOHKM XpomaTorpadguyeckme crtasbHble gauHon 5 M (ganee — KonoHka 1) m 3 m (ganee — Ko-
NIOHKa 2) BHYTPEHHUM AMaMeTpPoOM 3 MM;

- CeKyHpomep;

- perucTpaTtop ¥ cuctema o6paboTKM AaHHbIX: YCTPOWCTBO COMpPsXeHMa xpomartorpad — KomnbloTep

C HeobXxoAMMbIM NporpaMMHbIM obecnedyeHnem, NGO MHTerpaTop nw6oro Tuna, NM60 NOTEHLMOMETP peru-
cTpupyrowunin Tuna KCM-4 no rOCT 7164;

- NMHelika MeTannmyeckas nameputenoHasa no FOCT 427 c npegenom namepenma 150 mam 300 mwm;

- nyna nsmeputensHasa /1IN-3-10x no FTOCT 25706 ¢ ueHoi gesneHusa 0,1 mwm;
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- WNpuubl, bl MEeAULUHCKAE, XOMOANNbHUK, BECbI, TEPMOMETPbLI, MaHOMETp, bapomeTp-aHepous, nu-
NeTkn, LWAWHAPbLI, WKag CyWwunbHbIA, HACOC BakKyyMHbI, 6annoHbl CTasibHble, CKASHKA MEHULWUNIUHOBbLIE,
a30T razoobpasHblii, rasoreHyrneBoAopoabl U ra3-BbITECHUTEb a3P030/1bHbIX YNakoBOK — Mo 4.1;

- akcukatop no NOCT 25336;

- yawka BblinaputesnbHaa no NOCT 9147;

- BO34yX CXaTblii ANA NUTaHUA KOHTPOJSIbHO-U3MepUTebHbIX NPUGOPOB;

- Bogopog TexHuyecknini no FOCT P 51673, BbiCWIKIA COPT, UK reHepaTop Bogopoada, obecnevmBaroLunii
nogavy BoAopoAa aHasloTMYHOW YNCTOThI;

- aueTtoH no NOCT 2603, u.g.a.;

- cunoxpom mapok 80 uan 120 pasmepom 3epeH ot 0,25 go 0,35 mwm;

- nonucop6-1 pasmepom 3epeH ot 0,2 go 0,3 mwm;

-HenoABUXHble Xuakne dasbl: 1,2,3-Tpuc(2-umaHaTokcu)nponaH Ass xpomartorpa@uun, NOAN3TUNEH-
rnvkonb (M3l) ¢ monekynapHoi maccoi 1000.

MpumeyaHue 1— [JonyckaeTcs NPUMEHEHME APYrMX COPGEHTOB M XUAKMX has, ob6ecrneunBatoLmx pasgene-
HUEe X/1a[lOHOB, NepeyYncneHHbIX B pasgene 1

MpumeyaHune 2 — [lonyckaeTcs NpUMEHeHWEe APYroro 060pyA0BaHMSI C TEXHUYECKUMM XapaKTepucTukamu v
CPefCTB M3MepPeHUli C METPOJIONMYECKMIN XapaKTEPUCTUKaMI He XyXe, a Takke PeakTMBOB U MaTepuasioB Mo KavyecTBy
He HIDKE BbILLeYKa3aHHbIX.

B cnyuae npumeHeHus xpomartorpad)a ¢ A4eTEeKTOpoM Mo Tenj0npoBOAHOCTU Heo6xoAaumMo nopo6paTh
YCNOBUSI pa3feneHuss aHaM3npyemblx X/1a0HOB 1 BO3ayXa.

B cnyyae npumeHeHusi xpomaTorpada ¢ niaMeHHO-MOHU3AUNOHHbIM AETEKTOPOM U AETEKTOPOM 3feK-
TPOHHOTO 3axBaTa B COYETAHUM C KanUISPHbIMU KOJIOHKaMu no 4.1 o6bem BBOAMMOIW Npo6bl noabuparT B
COOTBETCTBUU C KOHCTPYKTUBHBIMWU OCOGEHHOCTAMM Npubopa. Bo Bcex cnyvyasax HEOGXOAUMO NPOBEPUTL HUX-
HUWii Npegen o6HapyXXeHWss MeToAVKM MO KOHTPOJIbHOW CMecHu.

5.2 OT60p Npob
OT60p Npo6 NpoBOAAT No 4.2.

5.3 lMNoAarotoBKa K aHaIn3y

5.3.1 TMpuroToBsieHNe HacaAky W 3anoSIHEHUE KOJSIOHKM OCYLWECTB/ISAT cneayrowum obpasom.

5.3.1.1 OTceuBalT HYXHYIO hbpakuuio cunoxpoma um cywart npu TemnepaTtype 200 °C B TeueHue 3 y;
oxXnaxpalT B akcukatope. XXuakyw gasy pacTtBopslT B aueToHe. [Moay4eHHbIM pacTBOpOM 3anumBalT cop-
BGEHT TakK, YTOOblI OH Obl/1 MOKPbIT XNAKOCTbIO MOSIHOCTbLIO. 1S PpaBHOMEPHON NPOMNUTKM CMEeCb NepemellnBatT
CTEKNAHHON nasoukoli. lanee pacTtBopuTenb yAaNAT NyTeM HarpeBaHus B CYLUWNbHOM LWiKady npy Temne-
patype ot 60 °C go 70 °C npu nepnogmnyeckomMm nomeLinBaHuu.

5.3.1.2 [0TOBOW HacagKoW 3anONHAKT KOJTOHKY C NOMOLLbIO BakKyyMHOro Hacoca, ynsoTHSs ee Bubparo-
poOM UAM NerkuMm nocTyknBaHmem. [ns nNpuroTOB/IEHNSA HacafKuW KOMOHKM 1 B KauecTBe XUAKOW hasbl MCNOMb-
3ytoT 1,2,3-Tpuc(2-umaHaTokcn)nponaH B konmyectBe 25 % OT macchl copbeHTa. Hacagky KONOHKM 2 TOTOBAT
aHanorn4yHbeiMm crnoco6om n3 M3r-1000, B3sTOro B KosimyecTse 5 % oT macchl nonvcopb6a-1.

5.3.2 Hanapky, npoBepky repMeTUYHOCTW Fa30BbIX SIMHWIA, BbIBOJA XpomMaTtorpada Ha pexum MnpoBO-
OAT COrnacHoO MHCTPYKUMKW Mo akcnayaTauuu npubopa. HanonHeHHble KOMOHKW ycTaHaBnMBalT B TepmocTtar
XpoMartorpaga no MHCTPYKUUK, He nofknyasa K getekropy. Pacxopf rasa-Hocutensa u Temnepartypy KOJIOHOK
yCcTaHaBNMBalT B COOTBETCTBUM C 5.4.3.2 A1 KOJTIOHKN 11 5.4.3.4 4NA KONOHKN 2 1 BblAepXuBaloT 8 4. 3ateM
KOJIOHKM NOAKMYAaT K 4eTEeKTOPY U KOHAULVOHUPYIOT NyTeM NATUKPATHOIo BBEAEHUA YUCTbIX XN1a[0HOB Npu
ycnosusax no 5.4.3.2, 5.4.3.4.

5.3.3 NaeHTndurkaumio KOMNOHEHTOB aHanu3npyemoi cMecu NpoBOAAT MO 3HAYEHUAM Heucnpas/ieH-
HOrO BPEMEHW YAEPXUBAHMUA NO YNCTbIM KOMMOHEHTaM, BbINO/HAS aHanuns:

-4NAa razoobpasHoil Npob6bl nocnegoBaTesibHO npu ycnosuax no 5.4.3.1,5.4.3.3, 5.4.3.4;

- NS Xungkoii npobel no 5.4.3.2;

-ANns TBepaoit npobbl nocnepgoBaTtenbHo no 5.4.3.1, 5.4.3.2, 5.4.3.3, 5.4.3.4.

HewvcnpaBneHHoe BpeMs yOepXuBaHUA onpenensaiT nepej npoBefeHUeM aHanmsa no YUCTbIM KOMIMO-
HEHTaM UM B Aa/ibHelileM MPOBEPSIOT He pexe 1 pasa B Nosrofa, a takke npyu CMeHe KOMTOHKW WM HacaKu.
Jonyckaemoe OTHOCUTE/IbHOE OTK/IOHEHUE BPEMeHU yAepXUBaHUSA aHanIn3mpyemMoro v YACTOro KOMNOHeHTa
npy OAHUX U TEX Xe YC/IOBUAX aHanm3a 1 COM3MepMMbIX BblCOTaxX MUKOB He AO0/DKHO npesbiwatb 3 %.

10
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5.3.4 Mpoby nonnmepHoro martepuana rotoeat no 4.3.3.1, npu 3TOM Kucnopog 13 rasoBoi hasbl Hapg
npo6oii He ygansoT.

5.3.5 OnpepgeneHne rpagynpoBOYHbIX XapaKTepUCTUK OCYLLLEeCTBAAIOT cnefyolwmmMm obpasom.

5.3.5.1 IpagyvmpoBOYHbIE XapakTEPUCTUKN NPU aHanm3e ra3oobpasHbiX U XUAKAX NPo6 onpeaensaoT Me-
TOAOM abCOoMTHOW rpagynpoBKM MO NATU rPagyMpoBOYHbIM OGUHAPHLIM CMECSAM MpW YCN0BUAX NPOBeAeHUs
aHanusa (5.4.3.1, 5.4.3.2, 5.4.3.3, 5.4.3.4).

Mnowanb xpomaTtorpadnyeckoro nuka onpeaenstoT C NOMOLLbI0 CUCTEMbl 06paboTKn AaHHbIX U Bbl-
YNCNAT KaK NPOn3BeleHNe ero BbICOThbl Ha LUMPUHY, U3MEPEHHYIO HA CepefuHe BbICOThI, C y4eTOM MacwTaba
3anucu.

Mpu aHanuse TBepAbIX NPoO6 rpafyMpoBOYHYI0 XapaKTePUCTUKY He onpeaensioT.

5.3.5.2 IpafyvpoOBOYHbIE Fa30BbIE CMECU MaccoBOli KoHLeHTpauuu 0,0005; 0,005; 0,05; 0,5 n 2,5 r/gm3
rotoBAT no 4.3.4.2.

5.3.5.3 pagynpoBoOYHble Xngkne cmecu xnagoHos 113, 141b n 114B2 roToBAT HA OCHOBE YeTblpex-
XNI0PUCTOro yrnepoga wav MmeTunxnopodopma. FpajynpoBOYHY0 CMEChb YeTbIPEeXX/I0PUCTOrOo yrnepoga u me-
Tunxnopodopma roToBAT Ha OCHOBe xslafgoHa 113.

NcxoaHyo rpagynmpoBOYHY0 CMECb MAaccoBOi KOHLeHTpauuu okono 250 r/gmM3 rotoBAT cnegylowmnm o6-
pasom: B MEHULMJINHOBYIO CK/IAHKY C MOMOLLLbIO nuneTku nomewatoT 10 cM3 pacTBOpPUTENISA, OTMEPEHHbIX NpU
20 °C, 3aKpblBalOT CU/IMKOHOBOW MPOGKON U 3aKPen/isitoT B 3aXMMHOM YCTPOICTBE, Kak ykaszaHo B 4.3.3.1. 3a-
TeM nyTem npokosia nNpobkn uraoi wnpuua BHOCAT OoT 1,3 o0 2 cM3 KOMNOHeHTa. TOYHY0 Maccy KOMMNOHeHTa
onpenensT No pasHULE MaccChl CKASAHKN C pacTBOpUTENEM A0 U nocne ero npubasneHns, 3annucbiBas pesysb-
TaT B3BelWMBaHNA B rpammMax C TOYHOCTbIO O YeTBEPTOro AecATUYHOro 3Haka. CofepxumMmoe nepemMeLLnBatoT.
MaccoByl0 KOHLeHTpauuio KOMNoHeHTa B ucxogHoii cmecu CT, r/agm3, BbIUMCAAIOT No dopmyne

T

CT Ll +\2’ (5)

roe T — macca HaBeCKUM KOMMOHEHTa, T;
Vi — ob6bem pactBoputens, gm3;
V2 — o6bem BBeAEHHOro KOMMNOHeHTa, AM3.
FOTOBAT rpafyMpoOBOYHbIE CMECU MacCOBOWN KoHUeHTpauuu 25; 2,5; 0,25 n 0,125 r/gm3 nytem pasbas-
NEeHNs UCXOLHON cmecn.
5.3.5.4 CTpoAT rpagyupoBOYHbI/ rpadivk, Kak ykasaHo B 4.3.4.6.

5.4 TllpoBepeHve aHanusa

5.4.1 BBoj npo6bl ra3006pa3HOro M XWAKOro nNpoaykTa nNpoBOAAT, Kak yka3aHo B 4.4.3; npu 3TOM XWA-
Kylo npoby He pa36aBnsaloT rentaHom. BBog rasoBoi ¢hasbl Hag nNpoboi TBepAOro NpoAykTa NpoBOAAT, Kak
yKkasaHo B 4.4.4.

5.4.2 Tlpy “CNoNb30BaHUN KaNWINAPHbLIX KOJTIOHOK YCNOBUA aHanm3a — no 4.4.1 n4.4.2.

5.4.3 Mpy ncnonb30BaHMM Hacafo4HbIX KOMIOHOK co6/04alnT chegylowue ycrioBua aHanusa (ras-
HOCUTEeNb a30T, AeTeKTOpP N1aMeHHO-NOHN3aLMOHHbIA, 06beM BBOAMMOW NPo6bI: razoobpasHoin — 1 cm3, xua-
Koli — 1 mm3).

5.4.3.1 WpeHTudukauma v onpegeneHve cogepxanHunsa xnagoHos 11, 12, 114, 115, 13B1, 12B1, 22 npwu
OTCYTCTBMW MellalLWmx KOMNOHEHTOB:

B 0 7 2 o Y 3 7= 1;

- Temnepartypa TePMOCTATA KOJMTOHOK, © C .iiiiiiiiiiiiiiiiiiiiisiiiiiir e e e e e e e e e e e s 30;

- TemnepaTtypa UCHAPUTEIIA, © C it e e e e e e e e e s s s s bbb r e eeeeeaeees 80;

- 06BbEMHbIN PacXxoq rasa-HOCUTENS, CM3IIMUH  ooccveeeeeiiciiiieeeeeitie e e e e siireee e e e sibae e e e 30;

- 06bEMHbIN PACXOA BOAOPOAA, CM3I/M M H cooiiiiiiiieiiiiiieee e s eeieiee e e et e e e s e statae e e e e s snvaeaeeenes 30;

- 06BbEMHDBIVA PACXOA BO3AYXA, CM3I/IMUH  oeeeiiiiiiiiieie s iteee ettt ettt 300.

5.4.3.2 MaeHTndmkaumna n onpegeneHne cogepxanHmsa xnagoHos 113, 114B2, 141b, yrnepoga yeTtbipex-
XNI0PUCTOro U MeTunxnopodopma:

B 0 7 1 o Y 5 7= N 1;

- TeMnepartypa TeEPMOCTATA KOMOHOK, © C .ottt e 80;

- TemnepaTtypa UCHAPUTENA,  C it e e e e e e e e r e e e e e e eeeas 80;

- 06BbEMHBIA pacxon rada-HOCUTESA, CMIIMUH  ..ooeriiieeieeeiieeeniie e e e eie e seeeeeeeeeeeneeeas 30;
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- 06BEMHbBIN PACXO[, BOLAOPOAA, CMB/M M H cooueiiiiiiiiieiie ittt ettt ettt 30;
- 06bEMHbIV PACXO BO3AYXA, CMB/MUH  ..ooieiiiiieiiiiee e e eiieeesteee s seieeesneeeesnaeeesnneeesnneeeenns 300.

5.4.3.3 VNpeHTudukaumsa n onpegeneHve cogepxaHusa xnagoHos 115, 13B1 B npucyTcTBUM nponaHa u
XnapoHa 12 B npucyTcTBMKN xNnagoHa 143a:

R (o Y 2T Y 1= 2;
- TeMnepartypa TEPMOCTATA KOMOHOK, “C oot e e e 60;
- TeMnepaTtypa UCMAPUTEIA, ° C ottt e e e e e e e e e e e e e e e e e e e eeaaeeas 80;
- 06BEMHbIN pacxof rasa-HOCUTENA, CMI/MUH  ..oooiiiiieiiieee sttt 40;
- 06BEMHbIN PACXO BOAOPOLA, CMB/M M H .ooiieiiiiieiiiiiiiiie sttt ettt 40;
- 06bEMHbIV PACXOL BO3AYXA, CMB/MUH  ..ooiiiiiieiiiee s eiieeeee e e seeeee et e e eeeee s sneeeesneeeeeneee e e 400.

5.4.3.4 NpeHTudukaumsa n onpegeneHne cogepxaHusa xnagoHa 11 B npucyTcTBUM MeHTaHa, x/1ao0HOB
12B1, 114 n 22 B npucyTCTBUU XNagoHa 134a:

R (o 72 Y 17 2;

- TeMnepaTtypa TEPMOCTATA KOMTOHOK, “C oottt 80;

- TemnepaTtypa UCHAPUTENA, © C ittt e e e e e e e e e e e e nenenreeees 80;

- 06BbEeMHbIN pacxof rasa-Hocutens, cM3/MuH 40;

- 06BEMHbIN PACXO[, BOAOPOAA, CMB/M M H cooueeiiiiiiieiieiiee ettt naee e 40;

- 06BEMHDBIV PACXOA BO3AYXA, CMI/MUH  .ooiiiiiiiiiiiiiieaieesiee et e st e et sbeeseeennee s 400.

5.4.4 Mocne ycTaHOB/IeHUA napameTpoB xpoMaTorpada no 5.4.3.1 wnu 5.4.3.2 n ctabunbHoOl HyneBo

NNHUK BBOJAT Npoby B xpomatorpad. KoMNoHeHT cumTaloT 06HapyXeHHbIM, eC/ii BbiCOTa NuKa B TpU pasa
npesbiWaeT ypoBeHb NAYKTyaLMOHHbIX WYMOB HY/IEBOrO CUrHana.

Mewalouwmne KOMMNOHEHTLI MPK onpeAesieHnn 030HopaspylalnLwmx xaagoHos no 5.4.3.1 nycnosusa aHa-
nunsa, obecneuynBawLne pasgesieHe CMecu 030HOPa3pyLawLnMX XN1ag0HoB € 030HO6e30MacHbIMK XnajoHa-
MU 1 yrnesogopogamu, npeacrtabfieHbl B Tabnuue 2.

XpomaTorpaMMmbl pasgeneHus xnagoHoB B yC/10BUAX No 5.4.3 npusefeHbl Ha pUcyHkax 3—7.

Ta6nuuya 2— YCNoBYsi ra30XpoMaTorpauueckoro pasaenieHnst CMecu X1aioHoB

Onpepfensiemblii KOMMNOHEHT MeLatoLwmii KOMNOHEHT Ycnosusi aHanm3a
XnagoHsl 115, 13B1 MponaH Mo 5.4.3.3
XnapoH 12 XnapoH 143a Mo 5.4.3.3
XnagoH 11 MNeHTaH Mo 5.4.3.4
XnapgoHbl 114, 12B1, 22 XnagoH 134a Mo 5.4.3.4

Mpn obHapyxeHun B nNpobe MONMMEPHOro matepuasa 030HopaspylalwLero coenHeHnsa onpeaensaoT
naowagb ero nuka. 3atem B MEHULMW/INIMHOBYIO CKASHKY C TBEPAON Npo60oi A06aBAAIT OXNaXAEeHHbIM WNpU-
uem okono 10 Mr o6HapyXeHHOro xnajoHa U CHOBa TepMocTaTupylT npoby npu 60 °C B TeueHue 1 4; no-
BTOPHO aHanu3upyloT rasosylo dpasy. MNiowanb nnuka o3oHopaspyllarwero CoOeAUHEHNA Ha xpomartorpamMmme
nocne fo6aBku A0O/DKHA NpesbilwaTh naowaib nuka 4o Ao6aBKM He MeHee YyeM B [Ba pasa.

5.5 O6paboTka pe3ynbTaTtoB

O6paboTKy pe3ynbTaToB NPOBOASAT, Kak ykazaHo B 4.5. Mpn 3TOM Npu aHanm3e cMecu XAa[o0HOB U yrne-
BOAOPOAOB B ycnoBuax no 5.4.3.1 ponyckaeTcs BblYUCNATb Naowab nuka /-ro KOMNOHEHTa B HepasgeseH-
HOM nuke Sjt yen. ea., no gpopmyne

S 6)
roe S — naowajb HepasgesieHHOro nuka, CHATOro npu ycnosusax no 5.4.3.1, yen. ea.;
Sj — nnowapgb nuka /-ro KOMNOHEHTa, pasgeneHHoro npu ycnosusax no 5.4.3.3 nan 5.4.3.4, yen. eq.;
£S,. — cymma nsowiagei nukos, pasfgeneHHblX npu ycnosusax no 5.4.3.3 unu 5.4.3.4, yen. eg.
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WHTEHCMBHOCTb CUrHav1a, HA

Ycnosusa no 5.4.3.1. HewncnpasiieHHOe BpeMs yAepXuBaHus, C.
1— cmecb xnagoHo 115 (210), 13B1 (216) u nponaHa (220); 2 — cmech x1agoHoB 143a (249) n 12 (270);
3— mn3o06yTaH (335); 4 — cmecb xnagoHa 125 (370) n 6ytaHa (395); 5— cmech xnafoHoB 22 (461), 12B1 (462),
134a (483) 1 114 (496); 6 — n3oneHTaH (752); 7— cMmecb xnagoHa 11 (828) u neHtaHa (870)

PucyHok 3 — XpomaTtorpaMma CMecH ra3oo6pasHbiX X/1a40HOB U YTr1eBOL40POA0B

Ycnosus no 5.4.3.2. HeucnpaBneHHoe BpeMs yaepXxunsaHus, C.
1— xnapgoH 113 (402); 2 — xnafoH 141b (434); 3— xnafoH 114B2 (476);
4 — yrnepog YeTbipexxaiopucTbiii (781); 5— metunxnopodopMm (956)

PucyHok 4 — XpomarorpaMmma CMecu XUAKNX XNnagoHoB
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Ycnosua no 5.4.3.3. Hencnpas/ieHHOe BPeMA yaepKUBaHus, C:
1— xnagoH 115 (73); 2 — xnapoH 13B1 (87); 3 — nponaH (158)

PucyHok 5 — Xpomatorpamma cmecu xnagoHos 115, 13B1 v nponaHa

Ycnosus no 5.4.3.3. HencnpaBiieHHOe BPeMs yAEePXKVBaHWSA, C:
1— xnapoH 143a (62); 2 — xnagoH 12 (130)

PucyHok 6 — Xpomarorpamma cMmecu xn1afoHoB 143a n 12
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Ycnosus no 5.4.3.4. HevcnpasiieHHOe BpeMs yAepXuBaHus, C.
1— xnapoH 134a (69); 2 — xnafoH 22 (88); 3— xnagoH 114 (167); 4 — xnagoH 12B1 (244); 5 — xnagoH 11 (417); 6 — neHTtaH (603)

PucyHok 7 — XpomatorpaMma CMecu X/1afjoHOB U YTIeBOLOPOL0B

Jonyckaemas oTHOCMTeNlbHAA CyMMapHas NOrpewHoCcTb pesynbTaTa U3MepeHuii ra3oo6pasHbiX v XNA-
Knx Nnpo6 He A0/KHa NpeBbllaTbh 3HAYEHUI, YKa3aHHbIX B Tabnuue 3.

Jonyckaemas OTHOCUTENbHAsA CyMmMapHas NnorpeLlHocTb pe3ybTaToB N3MepeHuii TBepabix Npob B Ana-
nasoHe maccoBbix gonein ot 0,1 % go 0,5 % He gosmkHa npesbiwaTb £ 50 %.

Ta6nuuya 3— MeTposiornyeckme XxapakTepucTrki (ra3oxpoMaTorpadduieckuii MeTom)

[Jonyckaemasn oTHOCUTE IbHasA CyMMapHas NorpeLuHocTb

MaccoBas KOHLEHTpauvsi xi1agoHa, r/am3 pe3yNbTaTa MMEPEHHiA, %, pn P = 0,95

a3oobpasHas npoba

Ot 0,0005 go 0,005 +25
Cs. 0,005 go 0,025 +20
Cs. 0,025 po 0,12 +15
Cs. 0,12 o 2,5 + 10

Xngkas npoba

O1 0,01 go 0,1 +20
Cs. 01 go 1,0 + 15
Cs. 1,0 o 250 + 10
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MpunoxeHne A
(o6s13aTeNbHOE)

OT60p NPO6 13 a3p030/1bHOI YNakoBKMU

[ns ot6opa Npob MCNOMb3YHT YCTaHOBKY (PUCYHOK A.1), COCTOSLLYO U3 CAeayowmx YacTeii:

- kon6a K-1-1000-29/32 no NOCT 25336 ¢ npunasiHHbIM 60KOBbIM OTBOAOM AJ/MHOA 15—20 MM;

- KONIEKTOP CTEK/SAHHBIN;

- kpaHbl K IX KLWW-2 no FOCT 7995;

- MaHoMeTp 06pasLoBbI ¢ NPeAenom n3Mepenns oo 2,5 Mla knacca TouHoct 0,15 nm 0,25;

- BakyyMMeTp 06pa3uoBebIii knacca TouHoct 0,15 nm 0,25;

- TpybKa pe3vHoBasi BakyyMHasi,

- HacoC BaKyyMHbIli, 0becneyrBaroLLmii OCTaTouHoe AaBrieHne He 6onee 1,33 Ma.

CobpaHHylo annapatypy NpOBEPSOT Ha repMeTUYHOCTb. [1s 3TOro NpucoeamHAT nNpubop K Bakyym-Hacocy, OT-
KpbIBaOT BCE KpaHbl, BK/OYAIOT HACOC M OTKAa4YMBAatOT [0 MOCTOSIHHOIO BakyyMa. 3akpbIBaloT KpaH 3, BbIK/l0HAKOT HAcoC 1
HabN4alT 3a BakyyMMETPOM 7, He JonyckaeTcs cnaj gasneHuns 6onee yem Ha 1,33 klMa 3a 10 MuH.

YCcTaHOBKY MOBTOPHO BakyyMUPYIOT.

Ha knanaH a3po30/1bHOl yNakoBKY HAAEBAKT NAACTVKATOBLIN LLMAHT, HA KOTOPOM 3akKpensieHa NHbEKLUMOHHASA vria.
Cogepxumoe ynakoBkn B36anTbIBAOT B TeUeHre 2—3 C 1 BbiNyCKaloT COAEPXMMOe B BO3ayX He 6onee 1 c. MNpokanbisaioT
UrMo Pe3nHOBYI0 MPOKNaAKy 0TBoAa Konbbl 11, 3akpbiBalOT KpaH 3 M BbiMyCKalOT B K010y BCE COAEPXMMOE a3p030/ib-
HOIA yMakoBKW. Hannuve n3bbITOYHOro AaBfieHUs NponesisieHTa B Konbe KOHTPONMpYyT o maHoMmeTpy 8. Mytem npokona
urnoi wnpuvua npoknagkm 11 otéupatoT 06bem rasa no 4.4.1, 5.4.3, npugepxmBas NopLUeHb WNpuLa pykoli. Beogart npo-
Oy B ncnapuTesb Npubopa. 3aTem OTKPLIBAKOT KpaH 2, BbiNyckas BCe U30bITOYHOE gaBneHne B atMocdepy, 1 0TCOeANHAOT
Konby 12 ot konnekrtopa 4. CnmBatoT coAepXMMoe KOoMbbl B MEPHbIA LUAVHAP Y M3MEPSIOT 06beM XnakKol asbl.

16



FOCT P 51521—2024

[JaBneHus

1— nogctaeka; 2, 3, 6, 9, 10 — kpaHbl K IX KW-2 no FOCT 7995; 4 — KOMNEKTOP CTEKNSHHbIN;
5 — Tpy6Ka pe3uHoBasi BakyymMHasi; 7 — BakyyMMeTp 06pasLoBblii; 8 — MaHOMETpP 06pasLoBbli;
11 — oTBOg KonbbI; 12— konba K-1-1000-29/32 no MOCT 25336

PucyHok A.1 — Cxema ycTaHOBK/ A1 oT60pa Npob 13 aspo30/1bHON yNakoBKu
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MpunoxeHne b
(o6s13aTeNbHOE)

MaHomeTpuyeckuii MeTog NPUroTOB/IEHUS TPaAYMPOBOUYHbIX Fa30BbIX CMecel

b.1 CywHocTb mMeToga

MeTog, 3aK/oUaeTcs B NOCTENEHHOW [103MPOBKe B 6asNIOH OTAe/bHbIX KOMMOHEHTOB rpadyMpoBOYHOIT cMeck, 06b-
eMHasi KOHLeHTpaUysi KOTOpbIX B ra3oBoii CMecH NpsIMO MPOMNOPLMOHa/IbHA OTHOLLEHWI0 U3MEHEHUS AaBeHust nocrne
[l03UPOBKM COOTBETCTBYIOLLEIO KOMMOHEHTA K 06LLEeMY AaBfeHUo cMeck. [1st NpeaoTBPaLLEHs] KOHAEHCALMM NapoB KOM-
MOHeHTOB o6bLLee faBfieHne cmecn P, kMa, AO/MKHO yA0BNETBOPSITL YCO0BUIO

p< OOPH (6.1)
*/
roe PH — JAaB/ieHNe HacCblLLEeHHOro napa /-f0 KOMMOHEHTa npn TemMmnepartype npurotoBieHns Uin XpaHeHus, KMa;
Xj — 06bemHas [oNs /-fo0 KOMMNOHeHTa, %.

5.2 O6wue nonoxeHus

[nana3oH 06bEMHbIX A0Mel OTAE/MbHBIX KOMNOHEHTOB B rpajyMpoBOYHON ra3oBoi cmecn — oT 1 % fo 40 %. aso-
Bble CMecn C 06bEMHON Aonein meHee 1 % rotoBsAT MyTeM MHOrOKpaTHOro palbaB/ieHus.

b.3 Annapatypa v matepuanbl

[na npurotoBneHNs rpafyvpoBOYHbIX CMecel MPUMEHSIIOT CMECUTE/IbHYH YCTaHOBKY MOBbLILIEHHOrO AAaB/EHUS
(8o 10 MMa), cocTosiLyo U3:

- CTa/lbHbIX 6@/110HOB ANS rPafynpPOBOYHON CMecH;

- coeguHUTENbHBIX TPYOOK 13 HEpXasetoLwel ctanm guaMmeTpom 4—>5 mm;

- BaKyyMHOro Hacoca, 06ecneunBaloLLero octatouHoe aasneHue He 6onee 1,33 MNa;

- BakyyMMeTpa 06pasL0Boro;

- BEHTUNEN;

- MaHOMETpPOB 06pa3LoBbIX C NpeaenomM namepexusa go 2,5 Mra knacca ToyHoctn 0,15 nam 0,25.

KoMMoHeHTbI ra3oBoii cmecu B 6a/1/loHax ¢ 06beMHON foneii He MmeHee 98,5 %.

MpyHUMNUanbHasi cxema CMECUTE/IbHOI YCTaHOBKU A/11 MPUIOTOB/IEHMS TPafyMpOBOYHbIX Fa3oBbIX CMeceli npu-
BefeHa Ha pucyHke B.1.

4 5 6 7 8 9 10 n

1, 4,5 8 10, 11, 13, 15, 17, 18, 20 — BeHTW; 2,3 — GasI/IOHbI C KOMMOHEHTaMW ra3oBoii cMecu; 6,7,9 — MaHOMEeTpsI;
12, 14 — 6annoHbl ANs rpagympoBOYHOl cmeck; 16 — BakyymmeTp; 19 — BakyyMHbIii Hacoc

PrcyHok B.1 — MNpuHUMNuanbHas cxema CMecuTeslbHOM YCTaHOBKM A1 MPUrOTOBEHNS TPaLyVPOBOYHbIX ra30BbIX
cmeceii
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6.4 MpuroToBneHne ra3oBoin cmecu

CwmecuTesbHYH YCTaHOBKY MOBbLILLEHHOrO JaB/ieHNs cO6MpatoT Mo NprYBeAEeHHON Ha pucyHke B.1 cxeme n BMecTe C
6aU11oHamMK BakyyMUPYHOT 0 OCTaTOYHOrO AasneHns 0,13 kMa. Mocne oTKI0YeHNss BakyyMHOIO Hacoca yCTaHOBKY NpoBe-
PSAOT HA repMETUYHOCTb, OCTaB/ISAA BCIO YCTAHOBKY MOJ, BAKYYMOM W Hab/ogas no BakyyMMeTpy 3a [as/ieHNeM B CUCTEME.
[asneHune B TeyeHne 14 He JO/MKHO Bo3pacTatb 6onee yem Ha 0,26 klMa.

Mpy BakyyMypoBaHUM BEHTWIM MaHOMETPOB [O/DKHbI ObITb 3aKPbITbl, YTOObLI UCK/IHOUUTL BO3MOXHOCTb MOBPEXAe-
HUS 4ATUYMKOB MaHOMETPOB.

KOMMOHeHTbI ra3oBoli cmecy 13 6asi/IoHOB MOJAKT B CMECUTESNIbHYI0 YCTAHOBKY B KOMMYECTBE, COOTBETCTBYIOLLEM
OTHOLLEHUIO MX NapLMasibHOrO AaB/ieHns K 06Lwemy AasneHnto cMecu. o3npytoT He6OobLLOE KO/IMYECTBO OCHOBHOIO KOM-
NnoHeHTa (rasa-HocuTens), a 3aTem nocnefoBarteslbHO A03UPYIOT OCTa/IbHbIE KOMMNOHEHTbI. [OBTOPHO A03UPYHOT OCHOBHOM
KOMMOHEHT A0 pacyeTHOro o6Liero fasneHns cmecu. lMepes BBOAOM KaXA0ro MOCNEeLyHLWEro KOMMOHEHTa YCTaHOBKY
BakyymupytoT. [103MpoBKY NPOBOAAT MOA, AABNEHNEM, MPEBbILLAIOWMM AaB/ieHne B 6aNOHe Haf CMecbio, YTobbl He fA0-
MYCTUTb YTEYKN KOMIMOHEHTOB M3 CMECU.

Mocne [03MPOBKN KaXKA0ro KOMMOHEHTa U3MEPSAIOT faB/ieHne B TOT MOMEHT, KOrJa yXe He NMpouCXOoAuT ero 3meHe-
HMe. HekoTopoe M3MeHeHue JaB/ieHUss CMeCc MOXET MPOUCXOAUTb B MpoLecce CMeLnBaHUS KOMMOHEHTOB BCeACTBUE
60r1ee HU3KOro KoadhuLMeHTa CXMMAEMOCT CMECU MO CPABHEHUIO C €e KOMMOHEHTaMW B YACTOM BUe.

[na nonyyeHuss HU3KMX KOHLLEHTpaLuWiA KOMNOHEHTOB B rPafyypoOBOYHON cMecu (C 06bemHol fonein meHee 1 %)
BHavas1e roToBAT CMECb 3TUX KOMMOHEHTOB NOCNeA0BaTebHbIM [03VPOBAHUEM UX B HEOOXOAVMOM COOTHOLLEHUN B Ban-
JIOH HU3KOro Aasnexus (4o 2 Mra). MosyyeHHyo cMecb BBOAAT B 6a/IOH 419 MPUrOTOB/IEHVS TPagyvpPOBOYHON CMecK
KaK NnepBblli KOMMOHEHT.

BannioH co cMecbio BblAEPXMBAOT HEe MeHee 24 u.

B.5 O6paboTKa pe3ynbLTaToB
O6bEMHYIO [0MH0 /-r0 KOMMOHEHTa B ra3oBoi cMecu XT %, BbIMMCAAOT Mo hopmyne

Xi=-p— 100=5-100, (6.2)

raoe P- — napumanbHoe gaBneHue /1o KOMMNOHeHTa, KIa;
P — o6uwee gaBneHne cmecu, Kia.
MpuBeLEHHbIN METOA, pacyeTa cofepXXaHnsh KOMNOHEHTOB B Fa30BO CMECH He yUMTbiBaeT NoNpaBky Ha Hengeasib-
HOe noBefeHVe KOMMOHEHTOB. Bosiee TouHOe onpefeneHne Ux CoAepXaHnst MOXET ObITb NPOBEAEHO COMOCTaB/IEHNEM C
3Ta/IOHHOW TPayMpPOBOYHOI ra30BOli CMECHIO, NPUIOTOB/IEHHOW TPaBUMETPUYECKUM METOOM.
[lonyckaemoe OTHOCWUTE/IbHOE OTK/OHEHME O6GBLEMHOW [0MM KOMMOHEHTAa B rasoBOi CMecu MpYBEAEHO B
Tabnvue B.1.

Tabnuuya Bl — MeTponornyeckue xapakTepucTvkin MeToda NpUroToBEHWS ra3oBbIX cMecei

[onyckaemoe OTHOCUTENIbHOE OTK/IOHEHUE 06 BEMHOW 40NN
Ob6bemHast 4oNsi KOMMOHeHTa, %

KOMMOHEHTa
Ot 0,001 go 0,01 + 1
Or 0,01 no 0,1 + 10
Ot 01 po 05 +8,0
Otr 058025 +7,0
Ot 2,5 go 10,0 5,0
Ort 10,0 go 40,0 4,0
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