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onybnuxkoeaHo 8 bruxatiuem 8bIMYCKe exXeMeCsHHO20 UHOPpMaUUOHHO20 yKkasamensa «HayuoHamnbHble
cmaHdapmely. Coomesemcmasyiowiasi UHhopmMayus, ysedoMreHue U meKcmbl pasMewaromcst makxe &
UHghopMayuoHHoU cucmeme obezo rons3oeaHust — Ha oguyuansHom calime OedepanbHo20 azeHmemea
10 MexXHU4eCKOMY peayiuposaHuio U Memporoauu 8 cemu lumepHem (www.gost.ru)
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BBeaeHue

Komnnekc HaLMoHanbHeIX cTaHgapToB noj obwmm HaumeHoBaHneM «Fas HedTAHOM NonyTHbIN. Onpe-
JeneHne cocTaBa METOAOM ra3oBO XpoMaTtorpadum» COCTOUT U3 CNeayoLIMX YacTen:

- Yactb 1. MeToavka onpeaenerus yrneesoaopoaos C,—Cg, M HeOPraHM4eckux ra3os € UCMOMb3oBaHU-
€M NaMeHHO-NOHN3aLMOHHOTO AeTeKTopa U AeTeKTopa no TENNONPOBOAHOCTU.

-Yactb 2. OnpegeneHne cepocofepxallnux coegUHEeHUA ¢ UCNOoNb3oBaHNeM NinaMeHHo-poToOMeTpur-
Yeckoro geTekropa.

Komnnekc ctaHAapToB pacnpocTpaHsAeTcs Ha onpeaeneHue coctasa nonyTHoro HedpTaHoro raza MeTo-
AOM raszoBou xpomaTtorpadpuu.

HacToawmii ctaHgapT ycTaHasnmMeaeT MeTod U3MePEHUs MacCcoBON 40U UHONBUAYATbHBIX NErko- un
cpeaHeneTyuux cepocoaepxalwux coeauHeHnii (CCC) (ceposogopoda, kapboHuncyneduga, ancynsduaa
yrnepoga, mepkantaHos C,—C,, ankuncynsgpunaos, ankmngucynsduaos, TetparuapotnodeHa, Tnodera un
€ro nNpousBoaHbIX, 6eH3oTHOdeHa) B NonyTHOM HedTIHOM rase METOAOM ra3oBO XxpoMaTtorpaduu.
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HAUNWOHANBbHBLIA CTAHOAPT POCCUUCKON OSOEREPALUUMNU

A3 HE®TAHOM NOMYTHLIA.
OMPEOENEHUE COCTABA METOJOM FA30BOA XPOMATOIPA®UU

YacTb 2

OnpegeneHue cepocogepXaliux coeauHeHUN
€ MCNOMNb30BaHMeM NNaMeHHO-hOTOMETPUYECKOTO AeTeKTopa

Associated oil gas. Determination of composition by gas chromatography.
Part 2. Determination of sulfur compounds using flame photometric detector

Data BBeaenna — 2019—01—01

1 O6nacTb NpUMeHeHus

1.1 HacTtoawwuii cTangapT ycTaHaBnMBaeT razoxpomMaTtorpadudecknini MeToq onpeaeneHnst MaccoBomn
Jonu (MaccoBoOW KOHLUEHTpauMn) nHAMBUAyanbHeIX cepocogepxkalimnx coeguHeHunin (CCC) (ceposoaopoaa,
kapb6oHuncynsuaa, aucynsduaa yrnepoaa, mepkantaHos C,—C,, ankuncynsduaos, ankunancynshuios,
TeTparuapoTuodeHa, TnodeHa 1 ero Npon3BoaHbIX, beH3oTrodeHa) B NONYTHOM HeTSIHOM ra3e ¢ UCNob30-
BaHWeM nabopaTopHbIX ra3oBbIX XpoMaTorpadoB B AvManasoHax, npuseaeHHbIx B Tabnuue 1. Metog MoxHo
Takke UCNonb3oBaTh Ans onpeaeneHus MHansuayansHeix CCC B npobax npupoaHoro rasa.

1.2 HacToswmin meToa npegHasHaveH Ans MpUMeHEHUs B aHanMTUYeckux (McrnelTaTenbHblx) naboparo-
pusix HedpTe- M razogobeiBatoLLMX, rasonepepabaTbiBaOLLMX NPEANPUATAA U OpraHn3aLnii, KOHTPONMPYIOLLNX
bU3MKO-XUMUYECKME NOKa3aTENN KayecTBa NoMyTHOro HedTSAHOTO rasa.

Ta6nwuuya 1—[uanazoHsl MaccoBon A0ONM (MacCOBOW KOHLEHTPALUM) KOMIMOHEHTOB, ONpeaensieMbiX B MOMyTHOM
HeTSHOM rase

HaumeHoBaHWe KOMNOHeHTa Anana3soH maccosoin fgonu, % (MaccoBOW KOHLLeHTpaLuu, r/M3)

CepoBogopoa OT 0,0002 go 0,1 Bxrtou.
(o1 0,002 -p.* go 1,0 p, BKItOY.)

Cepookeug yrnepopga (kapboHuncynsdua)

MeTtunmepkanTaH

ATunmepkanTaH

Aumetnncynedung

Hvcynedug yrnepopa (cepoyrnepon)

M3onponunmepkantaH

Ot 0,0002 go 0,05 Bkrtou.
(010,002 p; Ao 0,5 pe BKMIOY.)

H-lMponunmepkanTax

2-MeTtun-2-nponunmMepkanTtaH (mpem-6yTunmepkanTaH)

2-MeTun-1-nponunmepkanTtaH (n3obyTunmepkanTaH)

1-MeTtun-1-nponunmepkanTtaH (8mop-6yTunMepkanTaH)

MeTtunatuncynsdng

UzpaHve opuumansHoe
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OkoHyaHue mabnuupi 1

HaumeHoBaHWe KOMMOHeHTa [uana3oH maccoBon gonu, % (MaccoBoOW KOHLEHTpaLuu, r/M3)

H-BytunmepkantaH

Ouatnncynscug

Oumetnnancynscug

2-MeTtuntnodeH

3-MeTuntrnodeH
TwodpeH

TeTparngpoTnodeH (TnodgaH)

Ot 0,0002 go 0,05 BKritou.
(070,002 p; 4o 0,5 pg BKIIOY.)

MeTtunatungmncynedug

2-9TnnTnodeH

2,5-Aumetnntnoder

MeTtunuaonponungucynedug,

Avatnnaucynedwng
MeTun-H-nponungucynedug

BeHsoTnoteH Ot 0,0010 go 0,05 BrntouY.
(OT10,01-p, 80 0,5 p, BKIIOY.)

* 3Ha4eHNs1 MacCcoBOW KOHLEHTpaLMW NPUBEAEHbI B 3aBUCUMOCTY OT MIIOTHOCTY rasa npy CTaHAaPTHbIX YCIOBUSIX,
3
Pe, T/AM".

2 HopmatuBHbIe CCbINKK

B HacTosLeM cTaHaapTe UCMOoNb30BaHbl HOPMAaTUBHbLIE CChHINKM Ha crieayroLmne cTaHaapThl:

FOCT 12.0.004—2015 Cuctema ctaHgapToB 6esonacHocTn Tpyaa. OpraHusauums obyyeHus 6esonac-
HocTu Tpyaa. Obwue nonoxeHns

FOCT 12.1.005—88 Cuctema ctaHgapToB 6e3onacHocTy Tpyaa. Oblme caHUTapHO-rurmeHmyeckne
TpeboBaHua K BO34yXy paboyen 30HbI

FOCT12.1.007—76 CucTtema ctaHgapToB be3onacHocTu Tpyaa. BpeaHsle Bewectsa. Knaccudukaums
1 obwme TpeboBaHMsa GezonacHoCTH

FOCT 12.1.030—81 Cuctema cTtaHgapToB 6e3onacHocTu Tpyaa. dnekTtpobesonacHocTb. 3alutHoe
3a3emMneHune. 3aHyneHue

FOCT 12.2.091—2012 Be3onacHoCTb anekTpuyeckoro 06opyaoBaHus As U3MepeHust, yrnpaBneHns n
nabopatopHoro npumeHeHust. Yacte 1. O6wme TpeboBaHua

[OCT 12.4.021—75 CwucteMa ctaHgapToB 6e3onacHocTy Tpyaa. CUCTeEMBbI BEHTURAUMOHHbIE. O6Lwne
TpebosaHus

FOCT 949—73 BannoHbl cTanbHble Manoro u cpegHero obbvema ang rasoB Ha Pp<=19,6 MMa
(200 krc/cm?). TexHUYeckUe ycroBust

FOCT 1770—74 (UCO 1042—83, NCO 4788—80) Mocyna mepHas nabopaTopHasi CTeKNsiHHasi.
LnnuHapel, MeH3ypkn, konbbl, npobupkun. ObLume TexHu4eckue ycrosus

FOCT 4095—75 W300KTaH TeXHUYEeCKnn. TexHuyeckue ycrnosus

[OCT 4328—77 PeakTuBbl. HaTpua rugpookucs. TexHudeckne ycnosusi

[OCT 4330—76 PeakTuBbl. KagmMui XnopucTelin 2,5-BoAHbIN. TeXHUYeckue ycnosus

[OCT 5789—78 PeakTtubl. Tonyon. TexHU4eckue ycnosus

[OCT 6709—72 Bopa anctunnuposaHHas. TexHu4deckue ycrnosus

FOCT 13861—89 Peaykropbl ANnsi rasonnameHHon o6pabotkn. O6Lme TeEXHUYECKME YCIOBUS

FOCT 17310—2002 Tasbl. MukHoMeTpudeckuin MeTo onpeaeneHns NiIoTHOCTH

[OCT 17433—80 TpomeblwneHHast ynctoTa. CxaTbln Bo3ayX. Knacchl 3arpsisHeHHOCTH

[OCT 17567—81 XpomaTorpadcus razoBas. TepMUHbI U onpeaeneHns
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FOCT 18954—73 Mpu6op 1 NUNeTkN CTeknsiHHble Ans oT6opa u xpaHeHUs nNpob rasa. TexHuyeckue
ycnosus

FOCT 28498—90 TepMoOMeTpbl XUAKOCTHbIE CTeKNsAHHbIe. O6wWwme TexHuyeckue TpeboBaHus. Metoabl
ucnblTaHUM

FOCT 25336—82 [Mocyaa u o6opyaosaHue nabopaTopHble CTeKAHHbIE. TUMbl, GCCHOBHbIE NapameTpbl
U pasmepbl

FOCT 26703—93 Xpomatorpadbl aHanuTuieckue rasosbie. O6LWwme TeXHnYeckne TpeboBaHUA U METO-
Obl UCMbITAHUA

FOCT 29169—91 (MCO 648—77) MNocyna nabopaTopHas cTeknaHHas. [uneTku ¢ oagHOM OTMETKON

FOCT 29227—91 (UCO 835-1—81) lMocyna nabopaTtopHaa cTeknAHHas. MNMuneTkn rpagynpoBaHHbIe.
YacTb 1. O61ue TpeboBanna

FOCT 30852.19—2002 (MOK60079-20:1996) 3nekTtpoobopyaosaHue B3pbiBosalLmLleHHoe. HacTb 20.
[aHHble Mo ropiouMM rasam 1 napam, OTHOCSILLMECS K 3KCNyaTauumn anekTpoobopyaoBaHust

FOCT 31369—2008 (MCO 6976:1995) a3 npupoaHbIin. BeiuucneHne TennoTel cropaHus, NoTHOCTH,
OTHOCMTENbLHOW NAIOTHOCTU 1 Yncna Bo66e Ha ocHOBE KOMMOHEHTHOro cocTasa

rOCT 31370—2008 (MCO 10715:1997) a3 npupoaHbli. PykoBoacTBo no otéopy npob

FOCT 31371.1—2008 (MCO 6974-1:2000) a3 npupoaHbIn. OnpeaeneHne coctaBa METOAOM rasoBoMn
Xpomatorpaduin ¢ oLleHKoN HeonpeaeneHHocTU. HacTb 1. PykoBoACTBO NO NpOBEAEHUI0 aHannaa

FOCT P 8.563—2009 lNocygoapcTBeHHass cuctema obecneyveHna eguHcTBa usMepeHuin. Metoauku
(MeToabl) U3MepeHui

FOCT P NCO 5725-1—2002 To4HOCTb (NPaBUMILHOCTb U NPEUU3NOHHOCTL) METOAOB U pesynbTaToB
namepeHuin. Hactb 1. OCHOBHbIE MONOXEHUA U orpeaeneHus

FOCT P NCO 5725-6—2002 To4yHOCTb (NpaBUNbHOCTb U NPEUU3NOHHOCTL) METOAOB U pesynbTaToB
namepeHuin. Yactb 6. Micnonb3osaHmne 3Ha4eHU TOYHOCTU Ha NpakTuke

FOCT P UCO 7870-2—2015 CraTnctudeckme metoabl. KoHTponbHble kapThl. HacTb 2. KOHTpOrbHble
kapThl LyxapTa

FOCTP 51673—2000 Bopopoa razoobpasHblil YACTLIA. TexHu4eckue ycnosus

FOCT P 54973—2012 MepepaboTka nonyTHoro HedTsHOMO rasa. TepMUHbI 1 onpeaeneHuns

FOCTP 53228—2008 Bechl HeaBTOMaTU4eCKkoro AencTeums. Yacte 1. MeTponornyeckue n texHudeckue
TpebosaHus. NcnbiTaHns

FOCT P 56333—2015 a3kl roptovne npupoaHble. CTaHgapTHbIE YCNOBUSI U3MEPEHNS U BblMUCNEHNA
DPU3NKO-XUMNYECKNX CBOWUCTB

MpumedyaHune— lNpuNoNb3OBaHUM HACTOSILLMM CTaHAAPTOM LienecoobpasHo NpoBepuTb AeNCTBUE CCbINOY-
HbIX CTaHAapTOB B WH(OPMaLMOHHOW cucTeMe OOLero nonb3oBaHus — Ha oduumanbHoOM cante PegepanbHoOro
areHTCTBa No TEXHWYECKOMY PerynMpoBaHnio U MeTponorum B cetn VIHTepHeT nnm no exerogHoMy MHopMaumoHHOMY
ykazaTento «HaumoHanbHble cTaHaapTh!», KOTOPbIV ONYGNMKOBaH NO COCTOSIHMIO Ha 1 sTHBapsi TEKYLLLEro roaa, u no Bbinyc-
KaM exXeMeCA4YHOro MHpopMaLMoHHOro ykasaTens «HauroHanbHble cTaHgapThi» 3a Tekywmi rog. Ecnv 3ameHeH ceblnoy-
HbI CTaHAAPT, Ha KOTOPLIV AaHa HeJaTMPOBAHHAs CCbINka, TO PEKOMEHAYETCS UCMONb30BaTh AENCTBYIOWY0 BEPCUIO
3TOro cTaHgapTa € y4eTOM BCeX BHECEHHbIX B JAHHYI0 BEPCUI0 U3MeHeHUI. Ecnv 3aMeHeH CeblNoYHbIN CTaHA4apT, Ha KoTo-
pbiii AaHa aTMPOBaHHas CCbINKa, TO PEKOMEHAYETCH UCMONb30BaTb BEPCUIO 3TOM0 CTaHA4apTa C yKasaHHbIM BbllLe rofoM
yTBepxaeHusi (NpuHsATUs). Ecnu nocne yTBepXaeHWsA HacTOsLLEro CTaHAapTa B CCbINOYHbIA CTAHAAPT, Ha KOTOPLIN AaHa
AaTMpoBaHHas CCblnka, BHECEHO U3MeHeHue, 3aTparMBaLLee NoNoXeHve, Ha KOTOPOoe AaHa CCbIfKa, TO 3TO NONOXeHne
pekoMeHayeTCs NpuMeHsiTe 6e3 yveTa 4aHHOro 3MeHeHUs1. Ecnv cebinoyHbIi cTaHgapT OTMeHeH 6e3 3aMeHbl, TO NOnoXe-
HWe, B KOTOPOM AaHa CCbIfKa Ha Hero, peKoMeHayeTCs MPUMEHATb B 4acTu, He 3aTparmBatoLLen 3Ty CCbIMKY.

3 TepMuHbI M onpeneneHns

B HacTosillem cTaHpapTe npuMeHeHbl TepMuHbl B cooTtBeTcTBUM ¢ TOCT 17567, TOCT 31370,
FOCT31371.1,TOCT P UCO 5725-1, a Takke cnegytoLime TePMUHbI C COOTBETCTBYIOLLMMN oripedeneHnamMm 1
coKpalleHnAMM:

3.1

nonyTHbI HedTAHOM ras; MNHI™: MasoobpasHas cMech YyrneBoAoPOAHbIX Y HEYrNEBOAOPOAHBIX KOM-
MoHeHTOB, AoObIBaeMas COBMECTHO ¢ HEThIO Yepes HedTaHble CKBaXKUHbI U BbiaensoLllasca us HedpTu B
npoLecce ee NpoMbICNOBON NOATOTOBKMN.

[FTOCT P54973—2012, ctaTtbs 1]
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3.2

cocTaB (nonyTHoro HedpTAHOro rasa): XapakTepucTuka nonyTHOro HedpTAHOrO rasa kak MHOrOKOMNMo-
HEHTHOW CMecH, coaepxalleli B cebe pasnuyHble yrNeBoAopoAbl B ra3006pa3HOM COCTOSIHAM, HexenaTenb-
Hble KOMMOHEHTHI, TBepAble MeXaHU4Yeckue U XaK1e NpuMeci.

MpumevaHunsn

1 KOMMOHEeHTHBbIV cocTaB MOMYyTHOro HETAHOIO rasa 3aBuCUT OT COCTaBa MIacToBOM CMECH, a Takxe yCrnoBum
A06bI4M M NOATOTOBKN HEPTH, B CBA3WN C HYEM MOXET CYLLLECTBEHHO MEHATLCA.

2 KHexenarenbHbIM KOMIMOHEHTaM OTHOCSTCS Cepocofepalume BelecTBa (CepoBoA0pOaA M MepKanTaHb!) U Npu-
Mecu, CHUXarWye notTpebuTtensckme CBONCTBA rasa (QuoKCua yrnepoga, napol prytuu . a.).

[FOCT P 54973—2012, ctaTtbsa 2]

3.3

MeToAuKa (MeTopn) usmepeHuin: CoBOKYMHOCTb KOHKPETHO ONUCaHHbIX onepaL i, BbINONHEHNE KOTo-
pbiX obecneynsaeT Nony4eHne pesynbTaTos U3MePeHUii C yCTaHOBNEHHLIMU NOKa3aTeNAMMN TOYHOCTU.
[FOCT P 8.563—2009, ctatba 3.1]

34

nokasaTeslb TOMHOCTU U3MEPEHUI: YCTaHOBMNEHHasA XxapakTepucTuka TOYHOCTU Ntoboro peaynbTaTta
N3MepeHuiA, Nony4eHHOro nNpu cobnogeHun TpeboBaHUA U NPaBUN AaHHON METOANKU U3MEPEHWUNA.
[FOCT P 8.563—2009, ctatbs 3.4]

3.5

cTaHAapTHble ycnoBua: Temnepatypa 293,15 K (20 °C); aasneHune 101325 Ma (760 mm pT. CT.).
[FTOCT P 56333—2015, ctatbs 4.1]

4 O6o3HauyeHuA

B HacTosiLeM cTaHAapTe NpUMeHeHb! cneayowme obosHaveHns:
w; — maccoBas aons, %,

X; — monspHas aons, %;

C, — MaccoBasi KOHLeHTpaumsa, MKr/cms;

I

m — Macca, Mr (Hr);

V — o6bem, M3 (cMm3, mm3);

N — 4YNCcno pesynbLTaToB onpeaeneHun;

M — monsipHast macca, r/Monb;

K — rpagynpoBOYHbIN kK03hpUUnNEHT;

T — 3HaYeHue BpeMeHn yaepxusaHus, c;

A — 3Ha4YeHue LMPUHBI NUKa KOMNOHEHTAa Ha MOJTIOBUHE BbICOTHI, C;

R; , — paspewaiowias cnocobHOCTb XpoMaTorpaguieckomn KOsOHKM,

S — nnowaagk nuka (curHan geTekTopa), eQUHNLLBI CHETa;

8 — nokasaTenb TOYHOCTU (FpaHnLLbl OTHOCUTENbHOW NOrpeLlHocTH), %;

6, — OTHOCUTENbHOE CTaHAapTHOE OTKITOHEHME NOBTOPAEMOCTH, %;

p — MNOTHOCTb, r/am3 (kr/m3);

J — nokasaTtenb cTeneHu;

i — HWXHWIA MHOEKC ANA cepocoepxallero komnoHeHTta npobul MHIM, ctaHgapTHOro obpasua unu rpa-
OYVPOBOYHOM cMecH;

min — BEPXHWUIA MHAEKC AN MUHUMASBHOIO 3HAYEHUS;

max — BEePXHWUA MHAEKC ANst MAaKCUMAnbHOIo 3HaYEHUsT;

cp — cpefHee apudmMeTUdeckoe 3HaueHue.

MpwumeuyaHmne—OcTanbHble 0603Ha4YEHNA yKa3aHbl HENOCPEACTBEHHO B TEKCTE CTaHAapPTa.
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5 CyuwHocTb MeToaa

MaccoByto 4o1t0 (MaccoBy0 KOHLIEHTpaLMio) cepocoaepxawmnx coeguHeHni B MHI onpeaensioT meto-
AOM rasoBol xpoMaTorpacdunm ¢ yHeToM OCHOBHBLIX HOpMaTUBHBIX NonoxeHwW ctaHaapTa [1]. Mocne pasaene-
HUs onpeaensieMbIX KOMMNOHEHTOB Ha KanuIsipHOM KOTNOHKE B peXUMe NPorpaMmMupoBaHns TemnepaTypbl UxX
PErncTPUPYIOT C MOMOLLbHO CEPOCENEeKTUBHOIo NnameHHo-tboToMeTpudeckoro aetektopa (MdA). Ana seiuvc-
NeHna MaccoBOI 40NN UMM MacCoBOM KOHLeHTpaLMu nHianeuayanbHbix CCC ucnonb3ytot MeToa abcontoTHowM
rpagyvpoBKM No cTaHAapTHLIM 06pasLiam cocTaBa rasoBbIX CMecei Unm Mo rpagyMpoBOYHEIM pacTBOpaMm.

6 Tpeb6oBaHMA 6e30NaCHOCTU, OXPaHbl OKPYXaloLen cpeabl

6.1 K pabote c MHI npucTynaoT nocne NpoxoXaeHUsi NPOTUBONOXAPHOTO UHCTPYKTaxka, obyvyeHus
npasunam 6e3onacHoCcTy U NMPOBEPKU 3HaHUI B cooTBeTcTBUM ¢ TOCT 12.0.004.

6.2 Bce npon3BoACTBEHHbIE MOMELLEHUS, B KOTOPbLIX NpoBoasaTca paboTel ¢ MHIT, AomkHbl 6bITL 06ecne-
YeHbl BeHTUMsILMER, cooTBeTCTBYOLWeN TpeboBaHuam FOCT 12.4.021.

6.3 Mpu paboTe c MHI gomkHbI cobnoaaTtbes TpebosaHus PenepanbHbIX HOPM KU Npasun B obnacTu
npoMmelLLneHHon 6e3onacHocTu [2], [3] n TpeboBaHusa TexHUYeckoro pernameHTa TaMmoXeHHoro cotosa [4].

6.4 Yrnesogopofdbl, Bxogsawume B coctas MHIT, 06pasyioT ¢ BO34yXOM ropiovme B3pbiBOOMACHbIE CMECU.
Knaccebl B3pbiBoonacHbIX 30H onpegenstot no FOCT 30852.19.

6.5 Yrnesogopogabl, Bxoaauwue B cocTas MNMHIT, 0THOCAT No TOKCUKONMOrMYECKOW XapaKTepucTUKe corac-
Ho TOCT 12.1.007 k BewecTBaM Knacca onacHocTu 4, cepocofepXallime KOMMOHEeHTbl — K BellecTBam
KNaccoB onacHOCTU 2 1 3.

MpeaenbHO-4ONYCTUMBIE KOHLIEHTPaLMK NapoB YrNeBoAOPOAOB B BO3Ayxe paboyeil 30Hbl yCTaHOBMEHbI
BOCT 12.1.005 n rurneHnvecknx Hopmatmaax [5].

MNOK meTaHa B Bosgyxe paGouyein 3oHbl — 7000 Mr/M3 (MakcumanbHaa pasoBsas); anudaTudeckux
npedensHbIX yrnesogopogos C,—C,, (B nepecuete Ha yrmepoa)— 900/300 mr/m3 (MakcumanbHas
pasoBasi/cpeaHeCMEHHast).

MNAK ceposoaopoaa B Bozayxe paboveit 3oHb — 10 Mr/mM3; cepoBoaopoda B CMecH ¢ yrieeogaopodamu
C,—Cg— 3 mr/m3.

NOK meTunMepkanTaHa B Bosayxe paboyeit 3oHbl — 0,8 Mr/m3; sTunmepkanTtata — 1 mr/m3; aucynsdu-
fdayrnepoga — 10/3 mr/m3 (MakcuManbHas pasosasi/cpejHecMeHHas); cepookeuaa yrnepoaa — 10 mr/m3.

6.6 Mpu BbiNoNHeHM aHanuaa Ha xpomarorpadax cnegyet cobniogaTe TpebosaHus anekTpobesonac-
HocTn no FOCT 12.1.030 nTOCT 12.2.091. K paboTe Ha xpomaTtorpade npucTynaroT Nocne 03HakKoOMIeHUsl C
MepamMui 6e30MacHOCTH, U3MOXEeHHBIMW B COOTBETCTBYIOLUMX pasferniax pykoBoACTBa No aKcnyaTauum npu-
MeHsieMoro xpomartorpada.

6.7 O6wue npasuna no obecrneveHno B3PLIBO- U NOXapobe3onacHOCTU, Mepbl NpeaynpexaeHna un
cpedcTBaa 3aluThel paboTarowmx ot BosgencTsus MHIM, Tpe6oBaHUs K TMYHON rUrneHe, 060pyA0BaHMIO U NoMe-
LEHUAM pernaMmeHTUPYIOTCA CMCTeMOW cTaHgapToB 6esonacHOCTU TpyAa, YTBEPXKAEHHbIX B opraHusauum
B YCTaHOBMNEHHOM ropsake.

7 Tpe6oBaHuA K KBanuduKauum nepcoHana

7.1 K BbINonHeHWo aHanu3os U 06paboTke X pesynbTaToB AONYCKaloT NNL, UMEIOLWUX BhicLlee Unn
cpeaHee npogeccnoHanbHoe obpasoBaHme, ONbIT paboThl ¢ razoM, Haxoaawmmea B 6annoHax noa AaBneHu-
eM, NPOoLUeALLNX UHCTPYKTaX U MPOBEPKY 3HAHWUIA MO oXpaHe TPyAa, MHCTPYKTax No 6e3onacHoCTU U NPoBepKy
3HaHWA NPOM3BOACTBEHHBIX UHCTPYKLMIA MO Npodeccuu, BNagetowmnx TeXHUKOW rasoXxpomaTorpaduieckoro
aHanusa v npoueaypammn 06paboTkn pe3ynbTaToB, U3YYUBLLIMX PYKOBOACTBO NO 3KCMyaTaLum MPUMeHSIeMoro
060pyAoBaHNA 1 HACTOALWMIA CTaHAapT.

7.2 PeMOHT 1 Hanagky cpeicTB U3MePeHUI OCYLLeCTBNAIOT CNeuManueThl, MMetoLiue KBanudgukaLmo
B COOTBETCTBUM C TpeBOBaHUSIMN SKCMITyaTaLMOHHON A0KYMEHTaLUK Ha 06opyaoBaHue.

8 OT60p Npob

8.1 Mpo6bl MHI c n3bbIToUHbIM AaBRNeHUeM Bhiwe 0,2 MNa oTéupatoT B MeTannuyeckue npo6ooTGopHU-
K1 B cOOTBETCTBUM C TpeGoraHusamm FTOCT 31370 (npunoxerue K). BHyTpeHHsIA NoBepXHOCTb Npo600TEOpHU-
KOB, UCMOMb3yeMbIX AnA oT6opa nNpob cepocopepallero rasa, 4omkHa GbITb BbINOMHEHA U3 UHEPTHOTO NO
OTHOLLEHWIO K HeMy MaTepurana
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Mpo6bl MHI ¢ 136bITOYHBIM AaBneHnem He Bbiwe 0,2 MrMa oTéupatoT B Cyxue rasoBble nUneTku rno
FOCT 18954 8 cooTBeTCTBUM C TpeboBaHuaMM TOCT 31370 (npunoxexune C) nnu B nakeTel 4Nst oT6opa npod
rasa, MU3roTOBIIEHHbIE 13 NONMMEPHOro MaTepuana (TednoHa, Teanapa).

8.2 OT60p Npob B NakeTbl U3 NONMMEPHOTC MaTepunana

8.2.1 [Ons ounctknnakeTa oT cneaoB npeablayLlein npobbl ero 3anonHAT a30TOM U UHEPTHBIM ra3oM
1 BakyymupytoT. [Ans 3Toro nakeT NoAcoeQuHAIOT K BakyyMHOMY Hacocy, OTKPbIBAOT BEHTUMb Ha nakeTe U
BKNtovatoT Hacoc. Mo 3aBeplleHnn npolecca BakyyMUpoBaHUS BbIKITHOYAOT HACOC, 3aKPbIBAKOT BEHTUMb Ha
nakeTe M OTCOEAMHSIOT MakeT OT Hacoca. Ecnu B nakeTe paHee Haxogunacb npoba, cogepxawasa CCC,
npoueaypy NoBTOPSIIOT HE MeHee Tpex pas.

8.2.2 Mepea npoeegeHveM otbopa Npob Ha BeIxoAe NPobBOOTOOPHON NMUHNM YCTaHaBMUBAOT BEHTUMb
TOHKOW perynupoBkn. 3aTeM OTKPbIBaOT BEHTUIb Ha BbIXxoAe Npo6ooT6OPHONM MMHUM U BEHTUIb TOHKOW perynu-
POBKM U NpoayBatoT NPoBOOTOOPHYI0 NUHWIC NpK pacxode rasa 2—3 AM3/MUH B TeyeHue 5 MUH A0 MOMHOro
yAaneHus BO3MOXHbIX 3arpsisHeHUI, nocne Yyero 0b6a BeHTUIA 3aKpbIBaKOT.

8.2.3 MepmeTUYHO NprcoeaMHSAT NakeT kK NPo6ooTOOPHON NNHMN Yepes BEHTWITb TOHKOW PEryIMPOBKU.
OTKkpbIBaOT BEHTUMb Ha NAKeTe, 3aTeM OTKPbIBaOT BEHTUMb Ha NPOGOOTGOPHOM NIMHUM 1 NOCTENEHHO OTKPLIBa-
0T BEHTWUMb TOHKOWM PerynupoBKn, C MOMOLLBIO KOTOPOrO PEeryrmpytoT CKOPOCTb NoToka npobbl (He 6onee
3 AM3/MuH).

8.2.4 Tocne 3anonHeHnsi nakeTa npoboli 3aKpbIBalOT BEHTUIb TOHKOW PErynuMpoBKY, BEHTUSIb Ha nakeTe,
OTCOEAUHSIIOT MakeT U 3aKpbIBaOT BEHTUMb Ha Npo600TOOPHOM NMUHUAN.

8.2.5 TMpukpennsoT K NakeTy 3TUKETKY C ykasaHMem nonHon uHdopmaumm o6 otobparHHon npobe no
FOCT 31370.

8.3 AHanua npob, oTobpaHHbIX B NakeTbl U3 MONIMMEPHOro MaTepuana, cneayeT NpoBoaAnTb He No3aHee
yemuepes 24 v nocrie ux otbopa. JonyckaeTcsl ygenm4eHne BpeMeHun xpaHeHus npob, oTo6paHHbIX B NpobooT-
BGOPHUKN, BHYTPEHHSSI MOBEPXHOCTb KOTOPBIX U3roTOBMEeHa U3 MHEPTHOTO NO oTHoLWeHuto k CCC MaTepuana.

9 O6wme ycnoBusi BbINOSIHEHUA aHanNU3o0B

9.1 Ycnoeus BbINOMHEHUA xpomaTorpaduyeckux aHanusos —no FOCT 26703.

9.2 CpeacTea nsmepeHuii (ganee — CU), NPUMEHSIOT TOMbKO NPU NOMOXUTENbHBIX pe3ynbTaTtax Ux
noBepkv Unun KannbpoBKK, KOTOPbIE NOATBEPKAAIOTCA ASACTBYIOLLIMMU CBUAETENLCTBAMU O NOBEPKE (CEpTU-
dmkaTamm kanmbpOBKM) MU NOBEPUTENBHBLIMA KIeAMaMn.

9.3 [Ounana3zoHbl MamepeHuin npumeHsieMblx CY AoMmKHbI NepekpbiBaTb AMana3oHbl BO3MOXHBIX 3Ha-
YeHUN U3MepsieMbIX BENTUYMH.

9.4 MoHTax 3M1eKTPUYECKUX U ra3oBbIX MIMHUA U NOArOTOBKY annapaTtypbl K U3MePeHUAM OCYLLECTBSAIOT
cornacHo TpeboBaHnaM npeanpuaTusi-usrotosutens. MoaxnioueHne xpomatorpada K 3NeKTpUIEeCKon ceTu,
NPOBepKY Ha repMEeTUYHOCTb U BbIBOA Ha PEXXWUM BbIMOSHAIOT B COOTBETCTBUN C PYKOBOACTBOM NO 3KCNNyaTa-
unn xpomartorpada.

9.5 BcerazoBble MMHUMK, @ TaKKe BCe AeTanM 0CHOBHOrO U BCNoMoraTeibHOro 060pyaoBaHus, KOHTaKTu-
pytowme ¢ MHI 1 rpaayMpoBOYHON CMECHIO, AOJKHBI ObITh U3rOTOBMNEHBI U3 MaTepuanos, UHEPTHLIX MO OTHO-
LLEHWIO K KOMNOHEHTaM Npobbl 1 He NPUBOASILLIMX K U3MEHEHUI0 ero coctasa (cMm. FOCT 31370).

9.6 OcHoBHble 1 BcrioMoraTenbHble CPeAcTBa U3MEPEHUI NPUMEHSIIOT B COOTBETCTBUM ¢ TpeboBaHUAMM
PYKOBOACTBA MO aKcrnyaTauum n 6e30nacHoCTU UX NPUMEHEHUS.

9.7 Mpu HacTpolike xpomaTtorpada ans obecneveHns HaaeXXHOCTU pe3ynbTaToB ONpeaeneHusa macco-
BOW JONN UHANBUAYATBLHO onpefenseMbiX KOMNOHEHTOB NPOBEPAIOT paspeLuatoLLyto cocoBHOCTb KOMOHKN R
no cpopmyrne

Ri2= Tooy i )
' 1699-(hs + Ny)
roe T, 1 T, — 3HavYeHUsl BpeMeHU yaepXKuBaHnsa 415 KOMMOHEHTOB 1 1 2 COOTBETCTBEHHO, C;
A W ), — 3HAYEHUS LUMPUHBI MMKOB KOMMNOHEHTOB 1 1 2 Ha MOMOBUHE BLICOTHI, C.

B kavecTBe napHbIX KOMMOHEHTOB CreAyeT UCNoMb30BaTh: M3oNponuMepkanTaH — H-Nponunvepkan-

TaH, 2-MeTUnTHUogeH — 3-meTUnTUodeH.
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10 CpeactBa M3MepeHuN, BCcroMorartenbHble YCTPOUCTBA,
MaTtepuanbl, peakTUBbI

10.1 OcHoOBHble cpeAcTBa UMepeHUN U MaTepuarnbl

10.1.1 Tasosbi XpomaTtorpady, OCHaLLEeHHBIN:

a) 6roKoM 3MeKTPOHHOTro ynpasneHus xpomaTorpacdom 1 nporpaMmHelM obecneveHnem ana cbopa,
006paboTKkK U XpaHEeHUA pe3ynbTaToB U3MEPEeHNIA;

6) nnameHHo-choTOMETPUYECKUM AeTekTopoMm, npeden aetektuposanusa M@ no cepe He Gonee
1-107121/c;

B) TepmocTtaToM, obecneunsaoLM NnporpaMMmpyemoe perynmposaHne ckopocTu nogbema Temnepa-
Typbl U NogaepxaHne 3agaHHoON TemnepaTyphbl ¢ norpeluHocTblo He 6onee 0,1 °C Bo Bcem HTepBane pabounx
Temneparyp;

r) ucnaputenem wW/wunm Jo3vpyIoLMM YCTPOMCTBOM, obecneursatolum 8o Npobbl rasa B aBToMaTu-
YECKOM UMK PYYHOM PEXUME;

4) kanunnapHon xpomaTtorpaduyeckon konoHkon GS-GasPro us ksapueBoro crekrna gnuHon 30 m,
BHYTpeHHUM guameTtpom 0,32 MM unu kanunnsipHor xpomartorpaduyeckon konoHkon DB-1 (HenogsukHas
daza gumetunnonucunokcar), gnvudoun ot 30 go 60 m, BHyTpeHHUM anameTpoMm 0,32 MM, TONWMHON NNEHKN
HenoABWXHoON a3kl 0T 4 10 5 MKM.

MpwumeyaHn e— MoxHo ucnonb3oBarb Niobylo KONoHKy, obecneunBaioLLyio 4OCTaTOuHOE pa3pelleHne NMKOB
onpegenseMbiX KOMMOHEHTOB, @ TAKKe XapakTepU3syIoLLYIOCS HE3HAUMTENbHBIM BLIHOCOM HEMOABUXHON hasbl N3 KOMOHKN
npv Temneparype nposeaeHust aHanusa (Hanpumep, Optima-5 ¢ HenoaswxHoN ason 5 % dennn-95 % aumetTmnnonucu-
nokcam).

10.1.2 CraHgapTHble 0bpasLbl cocTaBa ra3oBbiX CMECEN — cepocofepkalle coeguHeHUs, Hanpu-
mep, FCO 9554—2010,MCO 10537—2014 (CC-MM-1) unn 'CO 10538—2014 (CC-MM-2).

MepeyeHb cepocogepXawmx KOMMOHEHTOB B IPafyMpPOBOYHON CMecU AOMKeH COOTBETCTBOBaTb
nepeYHio cepocoaepxallmx coeguHeHni B aHanusnpyemom obpasue MHI.

MpumeyaHwne—Merponormyeckme (arTecTaunMoOHHbIE) XapakTepUCTUKW CTaHAAPTHbIX OOpa3uoB AOIKHbLI
BbITb He Xy>Xe ykasaHHbIX B 1. 10.1.2.

10.1.3 Becbl nabopaTopHble cneuunanbHoro kiacca TouHocty no FOCT P 53228 ¢ Haubonbwum
npedenom sasewnsaHus ot 0,15 0o 0,22 kr, c npegenamu 4onyckaeMo NorpeLHocT (Npy nosepke ) He 6onee
1 Mr Ans U3MepsieMON Harpysku.

10.1.4 LWnpwuu raszoHenpoHuuaemslin bupmbl SGE, Hamilton (cepumn 1000, 1700) unu aHanornyHoro Tuna
13 cTekna U NonuTeTpadTopaTUIeHa BMeCTUMOCTbIo 250 Mm® ¢ LieHoi AeneHus 5 mm3, BMecTumocTbio 500
1 1000 mm3 ¢ LeHon aenerHms 10 mm3.

10.1.5 Mukpowwnpuy, coupmel SGE (cepun SGE-Chromatec) unn aHanorudHoro tuna BMeCTUMOCTbIO
1 unn 10 mm3 ¢ LeHo geneHnsa 0,02 1 0,2 MM3, COOTBETCTBEHHO.

10.1.6 MuneTkn no FTOCT 29227 (c ueHoi genexna 0,01, 0,02,0,051 0,1 cM3, COOTBETCTBEHHO) BMECTU-
mocTbio 1,2, 5, 10 cm3 nnun nunetku no FOCT 29169.

10.1.7 Kon6bl mepHble no FTOCT 1770 BMecTumocTsio 50 1 100 cm3,

10.2 BecnomoraTtenbHble cpeAcTBa U3MepPeHUn, YCTPOUCTBA U PeaKTUBbI

10.2.1 MpoBooT6opHMKM NepeHocHble B cooTBeTcTBUMU ¢ TOCT 31370 (npunoxeHue K).

10.2.2 MakeTbl Ans ot6opa Npob rasa, U3roTOBMEHHbIE U3 MONMMEPHOro MaTepuana (TednoHa, Tea-
napa), o6bemoM ot 1 o 10 am3.

10.2.3 TMuneTku rasosbie no FOCT 18954.

10.2.4 BeHTUNb TOHKOW perynnpoBKn pacxoaa rasa, Hanpumep, Hatekatens H-12 no [6].

10.2.5 MaHomeTp 06pasLoBbIii knacca TouHocTr 0,4, Hanpumep, Tuna MO —160-0,6 MMa.

10.2.6 TepmomeTpnoFOCT 28498 ¢ gnanasorHom nsmeperniiot 0 °C ao 55 °C ueHoli genexHunsa 0,1 °C.

10.2.7 BapomeTp-aHepoua ¢ AManasoHoM uamepeHuin ot 79,5 ao 106,5 kMa v ueHoit geneHnsa 0,1 kMa,
Hanpumep, 6apomeTp-aHepong BAMM -1 no [7].

10.2.8 MurpomeTp (NcMxpomMeTp) ¢ AnanasoHOM U3MEPEHUA OTHOCUTENBbHOM BRaxHocTn oT 30 % Ao
90 %, npegenamMu gonyckaemon abcontoTHON NorpewHocTn He 6onee +6 %, Hanpumep, IMrpoMeTp NCUXpPoMeT-
puyeckui Tuna BUT-2 no [8].

10.2.9 BannoH n3 yrnepogucToi ctanu mapku 150y no FOCT 949 emecTumocTbio 40 M3,

10.2.10 PepgykTtop 6annoHHbIi Tna BKO-25-2 unu BKO-50-2 no FOCT 13861.
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10.2.11 Hacoc BakyyMHbIi HOMUHANbHON NPOU3BOAUTENIbHOCTLIO OT 1,9 A0 2,2 M3/4 1 NpeaenbHLIM
paspexeHnemM 80 mbap.

10.2.12 CyeTuyMK rasoBbIv ANA ra3oBbIX NOTOKOB ¢ 06 beMHbIMU pacxoaamn < 5 AmM3/MUH.

10.2.13 MNocypa nabopaTtopHas cTeknaHHaa no FOCT 25336.

10.2.14 Tenuii ounLLIEHHbIN ra3006pasHbIi Mapku A ¢ coaepxaHneM renua He meHee 99,99 % no [9].

10.2.15 Bopgopof raszocobpasHblii nepeoro unu eeicwiero copta no FOCT P 51673.

10.2.16 Bo3zayx cxaTtbiv knacca0no FOCT 17433.

10.2.17 Ouatuncynbduna ¢ MaccoBomn aonen ocHoBHoro BewecTsa 98 %.

10.2.18 AumeTtungucynbdua c Maccoson gonen ocHOBHOTO BelecTea 97 %.

10.2.19 Ouatungucynbduna c maccoson Aonen ocHoBHOro BellecTBa 99 %.

10.2.20 MeTunusonponungucynbhua c Maccosou gonen ocHOBHOro Belectsa 95 %.

10.2.21 2-MeTun-1-nponunmMepkanTtaH ¢ MaccoBoi gonei ocHoBHoro BewlecTsa 95 %.

10.2.22 TeTparngpoTnodeH ¢ MaccoBomn Aonen ocHoBHoro BewecTsa 98 %.

10.2.23 2-3TuntuodeH, 3-MeTUNTUOEH C MaccoBOr AoNe ocHoBHOTo BellecTsa 98 %.

10.2.24 BeH30TUOMEH C MaccoBoOM J4onen ocHoBHOro Bewectsa 99 %.

10.2.25 HaTpusa ruapookuck kBanupukaumm X. 4. unny. a.ano FrOCT 4328.

10.2.26 Kaamwnin xnopucteiit 2,5-sogHblin no FTOCT 4330.

10.2.27 Bopa guctunnuposaHHada no FOCT 6709.

10.2.28 W3ookTaH TexHudeckuin no FOCT 4095.

10.2.29 Tonyon ksanudpmkauumny. a.ano FOCT 5789.

10.2.30 Tpy6ka TecdnoHoBas grnuHoi ot 0,2 4o 10,0 M, BHYTPEHHUM AUaMETPOM OT 2 40 4 MM.

MpwnmeyaHwue— JonyckaeTcs UCNONb30BaTh APYyr1e CpeacTBa M3MepeHuii, BCoMoraTenbHble YCTPOWCTBa
M MaTepuanbl, TeXHUYECKNE XapaKTEPUCTUKM KOTOPbBIX HE YCTYNAKOT YKa3aHHbIM, €CNU UX NPUMEHEHWE He YXyaLaeT MeT-
pOnorMyeckme xapakTepmcTvku meToaa.

11 MNMoaroToBKa K BbINONHEHNIO U3MEPEHUIA

11.1 MMpu noaroToBKe K BEINOMHEHWIO aHanuaa npoBoasT:

- YCTaHOBKY XpoMaTorpacuyeckoi KONOHKU (€CNU ee MOHTaX He NpoBeAeH NpeanpuATUEeM-U3roTosu-
Tenem);

- KOHAWULMOHUPOBAHUE (pereHepauuio) xpomaTtorpaduieckon KOMOHKN.

11.2 YcTaHOBKa KanunnsipHou xpomarorpadnyeckon KONOHKU

KanunnspHyto xpoMmaTtorpaduieckyto KONOHKY yCTaHaBMUMBalOT B TepMocTaTt xpomaTtorpada u, He Npuco-
eAUVHASA K AeTEKTOPY, KOHAULIMOHUPYIOT B OTOKE rasa-HOCUTENs (renus) ¢ pacxoqom ot 5 4o 10 cM3/MuH, noBebl-
Las TemnepaTtypy co ckopocTbio 5—10 °C/MuH Ao 250 °C (ana konoHkn GS-GasPro) unn 320 °C (ans konoHok
Optima-5, DB-1), 1 BblaepXuBaloT NpU 3TUX TeMnepaTtypax B TedeHune 6—8 u. Mocne KOHANLMOHUPOBaHNUA
KOMOHKY OoxJiaXkaarT A0 TeMnepaTtypbl okpyawwen cpeasbl, nogcoeanHaoT k NP, nposepsioT repMeTny-
HOCTb ra3oBOoN NMMHUN XpomaTorpacdpa U 3anucbiBatoT HYyNeBYHo NIMHNUIO B paboyem pexume (cm. Tabnuuy 2). Mpu
CcTabunbLHOM HYNeBOW NMHUM ONPeAEensAoT paspeLuaroLLyt cnocobHOCTL KONOHKX No 9.8.

KonoHkuroToBbl k paboTe, ecnnoHu obecnevnBaroT paspeLueHMe NMKOB U3onponuMepKantTaHa u H-npo-
nunMepkanTaHa unn NUKoB 2-metunTuodeHa n 3-meTuntuodeHa R, , (Hanpumep, xpomartorpamma cTaH-
AapTHoro o6pasua no 10.1.2) He MeHee 1,0.

Tab6nwuuya 2 — Ycnosus rpagyvpoBku npubopa n npoeeaeHns xpomatorpacduyeckoro aHanusa

MNapametp 3HaueHune
KanunnsipHas konoHka GS-GasPro DB-1, Optima-5
Tun KONOHKM PLOT WCOT
InnHa KonoHku, M 30 30—60
BHyTpeHHUI guameTp KONOHKK, MM 0,32 0,32
TonwmHa HeNOABWXHOW Xunakon dasbl, MKM — 4—5
Detektop nea
"a3-HocuTenb enwn
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OkonyaHue mabnuysi 2

MapameTtp 3HaueHue

Havanbhas temnepartypa tepmocrara, °C (Bpems BblAepXXuBaHusi, MUH) 60 (2) 30 (1,5)
CkopocTb HarpeBa Tepmocrara, °C/MuH 15—20 15
KoneuHas Temnepatypa Tepmoctara, °C (BpemMs BbIAEPXMBAHUS, MUH) 240 (10) 250 (10)
Temnepatypa ucnapurens, °C 150 150
Temnepatypa aetektopa, °C 250 250
Pacxog rasa-Hocutens, M /mmuH 2—5
Pacxoq BoAopoaa, CM/MuH 120
Pacxoa Bo3gyxa, oM /MuH 50
O6bem nNpobsl Unu cTaHaapTHoro obpasiia cocTaBa rasoBbIX cMecel, cM® 0,025—0,7
O6bem rpagyMpoBOYHOIO pacTeopa, MM 0,1—1,0

MpumedyaHue—PaspelerHre Nuka cepookcuaa yrnepoga oT Nuka CEepoBOAOpoAa NpW MOTSIPHOW Aone
nocneaHero B npobe 6onee 0,5 % Ha konoHkax DB-1, Optima-5 moxeT 6biTb HeAOCTATOUHBIM 4TS €r0 HaAeXHOoro onpe-
Aenexus.

11.3 PereHepauus xpomartorpadm4yeckou KONOHKU

PereHepauuto KONMoHKM NpoBOAAT:

- NPV NPEeBLILLIEHNN 3HAYEHUS YPOBHS LIYMOB HYNEBOW fIMHUW, NPUBEAEHHOTO B METOAMKE NOBEpPKM Unn
B PYKOBOACTBE Mo 3KcnnyaTauumn xpomaTtorpada;

- Npw paspeLlatoLLein cnocobHOCTU XpomaTtorpadudeckoin konoHku meHee 1,0 no 11.2.

Xpomatorpaduyeckyto KONOHKY pereHepupytoT no 11.2.

12 'papyupoBka xpomatorpadcpa

12.1 Ipagyvposky xpomatorpada NpoBoAAT C WUCNOMb30BaHUEM CTaHAapTHbLIX 06pasLoB cocTaBa
rasoBblX CMecei Unun rpagynpoBOYHbIX PacTBOPOB, cogepkalumnx onpegensembie CCC.

12.2 3aBucMMOCTb Nnowaau nuka S cepocoepXallero coeiInHeHNsl OT ero MaccoBOM KOHLIeHTpaLM1
(npu BHeceHnn B XpomaTorpad OAMHaAKOBbIX O6BHEMOB pasnUuHbIX CTaHA4apTHbIX obpasuos) ana Men
ABNAETCA HENNHENHOW 1 BbipaxkaeTcAa hopmynon (2)

S=kC/, 2

rae S — nnowaae Nuka i-ro cepocoaepkallero KOMMoHeHTa B cTaHgapTHOM 06pasLie, eAUHULLBI CHETa;
k — koacbuLMeHT NponopLUOHanbHOCTY;
C; — MaccoBas KoHLieHTpaLus onpeaenseMoro cepocojepallero coeiMHeHns B CTaHaapTHOM obpasLie,
mr/m3;
J — nokasaTtenb cTeneHn, 6rIM3KUA N paBHbIA ABYM.
Mpu ncnonb3oBaHUM ANs rpagyvpoBKU xpomatorpada pasnuuHbiX 06beMOB OQHOMO CTaHAapTHOro
obpasua chopmyna (2) npeobpasyetcs B chopmyny (3)
S=km, 3)
rae S — nnowaae Nuka i-ro cepocodepkallero KOMMNoHeHTa B cTaHgapTHOM 06pasLie, eAUHULLBI CHETa;
k — k03bpuLMEeHT NponopLUMOHANbHOCTH;
m — Macca cepocoaepXallero CoeUHEHus!, Hr;
J— nokasarenb cteneHun, 6rnsknii UNu paBHbINA ABYM.
Mpu aTom Maccy BBeAeHHoro B xpomatorpadg CCC my, Hr, BbiMUCTIAIOT No hopmyne

m;=C,;-V-108, 4)
rae C; — maccoBasi KOHLieHTpaLys onpeernsieMoro cepocoaepallero coeAnHeHs B cTaHaapTHOM obpasLie,
Mr/m3;
V — BBefleHHbli B XpomaTorpad) o6bem ctanaapTHoro obpasua, m3;
106 — koathbuLMeHT NnepecyeTa MUIIUTPaMMOB B HAHOTPaMMbl.
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dopwmyna (3) sasnsietcs 6onee yHUBepcanbHOW Mo cpaBHeHUto ¢ hopMYIION (2), T. K. €e MOXHO UCTONb30-
BaTb ANA pasfnyHbIX KOHUrypaLumn xpoMmaTorpada (BeedeHune B xpomaTorpad Kak oAMHaKoBbIX, TaK 1 pasHbIX
06bemoB cTaHAapTHbIX 06pasLoB 1 aHanMaupyemMblx Npo6). JlorapudMmpoBaHmne ypaBHeH s (3) NpUBOANT K
NWUHeapu3aLumn cTeneHHoM 3aBNCUMMOCTH

IgS =Igk +j-Ilgm. (5)

12.3 pagyvpoBky xpomaTorpadba NpoBogAT Npu YCoBuUsIX, NpuBedeHHbIX B Tabnuue 2. Maccy CCC
BapbUPYIOT NyTEM UCNOML30BaHNSA pa3HbIX CTaHAapTHBIX 06pa3L,oB (ecnn BBoA Npobbl B xpomaTorpad ocylue-
CTBIAETCA C NCMOSIb30BaHNEM JO3UPYIOLLEro yCTPOoNCTBa prKerpoBaHHoro o6 bema) Unv BBe4eHMEM B XpoMa-
Torpad pasHbix 06bEMOB 0HOTO cTaHAapTHOro obpasLa (ecnu npoby BBOAAT B UCNapUTenb XpomaTorpada ¢
MOMOLLIbIO MUKpOLLMpULLA).

CTpOSAIT NUHENHbIN rpadyMpOoBOYHBIN rpadmk B koopauHaTax «norapudm nnowaan nuka CCC — nora-
pudm maccel CCCx». MpadynpoBoYHbIN rpadpuk AomKeH cogepxaTb He MeHee MsITU 3KCNepuMeHTarnbHO Nony-
YeHHbIX Tovek Ans pasHbix macc CCC. SKkcTpanonaums nonyyYeHHoN rpagyupoBOYHOM 3aBUCMMOCTM B o6nacTu
60MbLUNX NN MEHbLUMX 3Ha4YeHWNIA He Jo/kHa npeBbiwaTh 20 % 3HaveHMs Nnowaam nMka, CooTBETCTBYOLLErO
6nukanweil rpagyMpoBOYHON TOYKE.

12.4 lpapynpoBka xpomatorpacda € Mcnonb3oBaHMEM CTaHAapTHbIX o06pasuoB cocTaBa
razoBbIX cMecen

12.4.1 T'papyupoBka xpoMartorpada, 060pynoBaHHOro UcnapuTenem

OT60p anuKBOTHI CTaHAAPTHOrO obpasLa cocTaBa rasoBON CMecu MPOBOAAT U3 ero NoToka. s aToro K
6annoHy co ctaHaapTHLIM 06pa3LIOM NoACOeANHAIOT BEHTUIMb TOHKOIN PErynmnpoBKK, NOCe KOTOPOoro nocneao-
BaTeslbHO yCTaHaBNMBaOT TPONHUK-NEPEXOAHWUK C pe3MHOBO MEMBPAaHON N MKOCTb C LLENOYHbIM PaCTBOPOM
XJIOPUCTOro KagMus (4na xummudeckoro cessbiBaHust nerkux CCC). Bee raszoBble NOABOAKN BbIMOMHAT U3
dbTOpONNacTOBON TPYOKN.

MpunmedyaHwne—[OnsA NPUIOTOBINEHMS LENOYHOTO pacTBOpa XMOPUCTOro KagMusa B COCyd M3 NonunponuneHa
unu TedprioHa BMeCTMMOCTbio 250 om® nomewatot 100 cm” Bogbl. 3aTeM B HErO BHOCAT NPUOIM3NTENbHO 4 T rMapookucy
HaTpusi n 10 r XnopucToro kagMmus n nepemMelreatoT. [py aToM o6pasyeTcs Genbivi 0CaaoK rMAPOOKUCH KagMus, KOTOPbIN
He mewaet HenTpanusauum CCC.

Mepea Hayanom rpagyvpoBKN OTKPLIBAKOT BEHTWUbL BannoHa co ctaHaapTHLIM 00pa3sLOoM 1, NPUOTKPLIB
BEHTUIb TOHKON perynnpoBky, npodysatoT cuctemy otbopa. Mpu 3ToM pacxoq rasa KOHTPOMUPYIOT BU3yaribHO
no BbIxo4y My3blpbKoB U3 hTOPONNAcToBOW TPpYOKU, NOrPY>KEHHOW B COCYA C MOrMOTUTENIbHBIM PAcTBOPOM.
Mocne npoayeaHusa B TeyeHue 30—60 ¢ ycTaHaBNUBAOT MOCTOSAHHBLIA pacxof rasa (ABa-Tpy ny3bipbka B
cekyHAay).

[danee uyepe3 membpaHy TpoOWHUKa-NEpexoAHMKa rasoHenpoHULaeMbiM Wnpuuem otbupaT oT
0,025 cm3 10 0,7 cm® cTaHgapTHOro o6Gpasiia cocTaBa ra3oBoi CMECU U BBOAAT B XpomaTorpady, ToBTOPSsA BBOA
Kaxaoro obbema obpasLia He MeHee Tpex pas. [pu 3ToM HeobXxoaAUMO crieauTb, YTOObI AeTEKTOp He 6bin nepe-
rpy>xeH 60nbWLMMU MaccaMu cepocoaepkallx coeauHEHUI, 0 YeM MOXeT CBUAETENbLCTBOBATL NOABNEHUE Ha
XpoMaTorpaMme MUKOB € MIIOCKMMW BepLUMHaMK U MHBepcust ukos CCC. B aToM cnyvae 06beM BBOAUMOTO
cTaHgapTHoro obpasua cnegyeT yMeHblnTb. Maccy BBegeHHOro B xpomaTtorpad cepocogepxallero coegu-
HEHUA m;, Hr, BLIMUCNAIOT Mo hopmyne (4).

Mpu nocTpoeHnn rpaaynpoBOYHOro rpadunka 3Ha4eHUe OTHOCUTENbHOIO CTaHAaPTHOIO OTKNIOHEHNA ANA
nnowaaein nukoB CCC He AOMKHO NpeBbILLaTh A0NYCKaeMbIX 3HAaY€HUI OTHOCUTENbHOMO CTaHAapTHOMO OTKNO-
HeHusl MoBTOpsiemMocTu (CM. pasaen 15, Tabnuua 4).

Mocne xpoMatorpacupoBaHusi ctaHaapTHOro obpasua/ctaHaapTHLIX 06pa3LoB CTPOAT rpaayMpoBOY-
HbIl rpadurk (Npy UCNoNbL30BaHUM ra30BOro XxpomaTorpada, ocHaleHHoro B cootseTcTeumn ¢ 10.1.1, aTa npo-
ueaypa MoxeT ObiTb BbINOMHEHA B MOlyaBTOMaTU4EeCKOM pexume). [ina aToro B nporpamme Heob6xoaMmo
ykasaTb Maccy onpegensiemoro CCC Bo BBoAMMOM B xpomaTorpad obbeme ctaHgapTHOro obpasua Ans Kax-
OOV TOoUKM rpagyupoBOYHOro rpacuka, a Taicke ero cpopmy (bunorapudgmudeckan 3asBUCUMOCTb).

MpoBepKy rpagyvpoBOYHbIX rpachvKoB MPOBOASAT MyTEM aHanMsa OAHOro U3 cTaHaapTHLIX 06pasLoB,
MCMOMb30BaHHBLIX ANA UX NOCTpoeHUs. [ins aToro NpoBoaaT xpoMaTorpacduposarue ot 0,025 cm?® go 0,7 cm?®
cTaHgapTHoro obpasua (Maccel BBeAeHHbIX B xpomatorpad CCC AormkHbI HaXoanTbCA B Npeaenax, ycraHoB-
NEHHbIX rpagyupoBoYHLIM rpacdukom). flanee obpabaTtbiBaloT NOMyYEHHYO XpoMaTorpaMmMy no UMeroLLMmcs
rpagyMpoBoYHBLIM rpachukam (Npu 3TOM N3MEHSIIOT HasHavyeHWe XpomMaTorpamMmmel € «rpagynpoBKU» Ha «KONK-
YECTBEHHbIN aHann3» ) U Nony4YeHHble 3Ha4eHust Macc CCC nepecunTbiBalOT B UX MAcCOBbIE KOHLIEHTpaLMK ¢
ucnonb3osaHnem popmynel (4). MNonyveHHble 3HAYEHUA MaCcCOBOW KOHLEHTpaLunn KOMNOHEHTOB B CTaHaapT-
HOM 06 pa3sLe He A0MKHBI OTNIMYATLCA OT NACMOPTHLIX AaHHBLIX 6onee YeM Ha 3HavyeHWe HopMaTUBa KOHTPONA

10
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K=0,5-8 roe §— rpanuubl 0THOCUTENbHOW MorpewwHocTn, % (cM. Tabnuuy 4). MpagynpoBOYHbIA rpacduk
cyATaloT NpUeMMeMbIM, €CnvM BbIMUCIIEHHOE MporpaMMHbIM obecrnedeHMemM XpomaTorpada 3HaueHue
koadhpuLMeHTa Koppenauum ¢ NMHeNHO 3aBUCMMOCTbLIO He Huke 0,97.

Mpw perynsapHom (exxe4HEeBHOM UMW HECKOMNbKO pa3 B He4ero) NpoBeAeHUN aHanM3os rpagynpoBoYHble
rpacbuky NPoBepstoT exxeHeaenbHO. Ecnu aHannabl BEINOMHSIOTCA pexe, TO nepes Kaxaon cepuein aHannsos
HeobXoAMMO NOCTpOeHUe rpagyvMpoBOYHOrO rpadpmka cormacHo npouegype, NPMBEAEHHON B HacToAWEM
pasgene. [pagynpoBoYHble rpadukmM CTPOSAT 3aHOBO HE peXke OAHOro pasa B Mecsl, Npyu 3aMeHe Xxpomarto-
rpacn4ecKom KOMOHKW, AeTeKTopa, USMEHEHUN pexnma paboTbl, a Takke Npu U3SMEeHeHUU Nnowlaaei xpoma-
Torpachnyeckmx nukos onpeaenseMbix CCC bonbLue, yem Ha 15 %.

TunoBble rpagynpoBoYHbIe rpaduki NpUBEAEHbI HA pUCYHKe 1.

1gS |

0,50 T T T T T T T T T T T T T T T T T
0,50 1,00 1,50 2,00 Igm

1 — kapbonuncynbdua; 2 — ceposopnopon; 3 — aucynbdua yrnepoaa; 4 — meTunmepkanTaH; 5 — aTunmepkanTan;
6 — usonponunMepkanTaH; 7 — H-nponuaMepkanTaH

PucyHok 1 — TunoBble rpagyvpoBoYHble rpadmkm Ans onpegeneHns cepocoaep)rawmx coeguHeHni,
rnony4eHHble C UCMONb30BaHUEM CTaHAAPTHLIX 06pa3LoB coCTaBa ra3oBov CMecu

12.4.2 papynpoBka xpomartorpacda, 060pyOoBaHHOro KpaHOM-A03aTOPOM

OnsiBBoga npobbl 6annoH co cTaHaapTHLIM 00pa3LIOoMYepes BEHTUNb TOHKOW perynnpoBKu NnpucoeanHaA-
0T K KpaHy-Ao3aTopy XxpoMaTorpada, TpybKy Ha Beixo4e 13 Ao3aTopa onyCcKalT B EMKOCTb CO LLENOYHbIM pac-
TBOPOM XJI0PUCTOrO KaamMusi. PaccTosiHne OT BEHTUINS TOHKOM perynMpoBKY 40 kpaHa-ao3atopa A0SKHO BbiTb
MUHUMaNbHO BO3MOXHBIM.

Mepen Hayanom rpagyvMpoBKA OTKPBIBAOT BEHTUIb 6ansoHa co ctaHAapTHBIM 06pa3sLOoM U, MPUOTKPLIB
BEHTUMb TOHKOW PerynupoBku, NpoayBaloT METMo KpaHa-gosatopa U nogsoaawue nNuHUU cTaHAapTHbIM
o6pasLomM razoBoi cMecu (06beM NpoayBaeMoro rasa fomkeH 6biTb He MeHee 20-kpaTHoro obwero obbema
O03MpYytoLLel NeTnn KpaHa-gosaTtopa 1 noasoasiwux Tpybok). Mocne 3aeeplieHUa NpoayBkn NepekpbIBaoT
NoTOK cTaHAapTHoro o6pasua, ayT 1—2 ¢ Ans BbipaBHUBaHUSA AaBNeHus Npobbl ¢ AaBnNeHUeM okpyxatowemn
cpeapl 1 NepekioYeHUEM 03UPYIOLLErO YCTPONCTBA BBOASAT obpaseL B xpoMaTtorpad.

Ons nocTpoeHus rpagyMpoBOYHON 3aBUCUMOCTU UCTIONB3YIOT 4—5 cTaHAapTHBIX 06pasLoB pasnuyHoro
cocTaBa, KaXabl CTaHAaPTHLIN 0bpaseL xpoMaTorpadupyloT He MeHee Tpex pas.

MpwuMedaHne— [puonpeaeneHun HA3KMX cogepxxaHuin nHavenayaneHeix CCC (go 0,005 % macc.) ponycka-
eTCsi MOCTPOEHWE rPagyVpPOBOYHOIO rpadmka Mo ABYM SKCMEPUMEHTAlbHBbIM TOYKaM, KOHUEHTpauus onpegensieMmbix
KOMIMOHEHTOB B KOTOPbIX COOTBETCTBYET NPUMepHO 15 % 1 80 % OT ykazaHHON BEPXHEN rpaHULLbl KOHLEHTPaUWNA.

MocTpoeHre 1 NPOBEpPKY rpagyMpoBOYHbIX rpadMKoB NpoBoasaT no 12.4.1.

11
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12.5 MpapyupoBka xpoMaTorpada c ucnonb3oBaHueM rpagymMpoBoYHbLIX pacTBOpPOB

padyMpoBOYHEIE pacTBOPLI FOTOBST pasbaBneHnemM UCXOAHOro pacTBopa, cogepXallero CMecb MHAU-
BuayanbHelix CCC ¢ HOMUHaNbLHON MacCOBOW KOHLUEHTpaLUuenl Kaxgoro cepocofepKallero KOMMoHeHTa
1000 mxr/cm3,

Lns npuroToBneHns NCXOAHOro pacTeopa B MepHyto konby BmectumocTbio 100 cM3 nomewtatoT 50 cm3
CcMecu Tonyona ¢ U30oKTaHOM (B 06 beMHOM cooTHoLeHuM 1:10) U B3BeLwmBatoT. 3aTeM B Konby noMeLatoT OT
80480120MrCCCnon.10.2.17—10.2.24. >Kugkne CCC BHOCAT B konby ¢ MOMOLLbHO LUNPpULA UM MUKPOTUNET-
K1 (NpuBnuauTensHo ot 100 go 120 mm3).Teepasie CCC BHOCAT B koN6y ¢ MOMOLLbIO LUNATENS U3 HEpPXKaBeto-
Wwei ctanu, ctekna unu cdapdgopa. Mocne gobasneHns Kaxaoro KOMMNoHeHTa pesynbTaThl B3BeLUMBAHMSA
3anuCLIBaOT C TOYHOCTLIO 40 YETBEpPTOro AecATUYHOro 3Haka. O6beM NonyvyeHHOro pacTsopa AOBOAAT A0
METK/ CMECbHo TONyosa C U30OKTaHOM W TLUaTeNbHO NepemMeLllnBatoT. BbIMMCISIOT TOUHYO KOHLEHTPaLIMIO
kaxgoro CCC B ncxogHoOM pacTBope.

FOTOBAT NATL rpagyMpPOBOYHEIX pacTBOPOB. B MepHyto konby BMecTumocTbio 50 cM® nomellatoT 06beM
ncxogHoro pacteopa CCC no tabnuue 3, aoBoaat o6bem pacTopa A0 METKU CMECHHO TOSTyoria C U30OKTaHOM U
TWaTenbHO nepeMeLllnBatoT. BBIMUCNAIOT TOYHYH KOHLUEHTpauuio kaxgoro CCC B rpagyvpoBOYHbIX
pactBopax.

Tab6nwuya 3 —pagyvpoBoudHble pacTBOpPbI Ha ocHoBe xugknx CCC

pagyvpoBOYHLIA pacTBOp
MapameTtp
1 2 3 4 5
OB6BbeM UCXOHOTo pacTeopa, CM 0,25 1,0 2,5 10 25
HomuHanbHasi maccoBasi koHueHTpauusa kaxgoro CCC,
mkr/cm® 5 20 50 200 500

McxoaHbln pacTBOp XpaHsaT B xonoAunbHUKe He 6onee 60 AHENR; rpaaynpoBoYHbIe pacTBOpbl — He Gonee
7 oHen.

[ nocTpoeHns rpadyupoBOYHbIX rpacbuKoB MUKPOLLINPULIEM BBOAAT B ucnaputens npubopa ot 0,1 ao
1,0 MM3 KaxQoro rpafyupoBOYHOro pacTBopa U NPOBOAAT XpoMaTtorpaduyeckuii aHanms B yCrioBusx, npuse-
AeHHbIX B Tabnuvue 2. Kaxxgoe nsmepeHune NoBTOPSAOT No Tpu pasa.

Maccy kaxgoro BBeaeHHoro CCC my, Hr, BBIMUCTAIOT no hopmyrne

m.=C,-V, (6)

roe C,— MaccoBas KOHLEHTpaLUusi onpefensieMoro cepoco/iepXallero CoeuHeHus B rpafympoBOYHOM
pacTBope, MKr/cm3;
V — o06beM rpagiyMpoBoYHOro pacTBopa, BBeeHHOro B XpomaTorpad, MmS.
MocTpoeHune 1 NpoBepKy rpagynpoBOYHbIX rpacnkoB NPOBOAAT aHanoruyHo npuseaeHHoMy B 12.4.1.
TunoBble rpalyMpOBOYHBIE 3aBUCUMOCTU NMPUBEAEHbI HA PUCYHKE 2.

12
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gs

0,5 1,0 1,6 2,0 25 3.0
lgm

1 — 2-meTun-1-nponunmepkantan; 2 — auatuncynsdun; 3 — 2-atuntuoden; 4 — terparnaporuoder; 5 — ausTunaucynedun

PucyHok 2 — Tunosble rpagyMpoBoYHbie rpadivku Ans ONpeaeneHnsi CepocoaepKaLLmX COeAMHEHNH],
NoJly4YeHHbIE C UCMONb30BaHWEM IPaAyVPOBOYHbBIX PACTBOPOB

13 lNpoBepeHne namepeHnn

13.1 MpapywpoBky xpomatorpada u onpeaeneHune maccosoit gonn CCC 8 npobax MHI nposoaaTt B
pPeXumMe nporpammmnpoBaHnsa TeMnepaTypbl TEpMOCcTaTa KONOHOK NPY YCNOBUSX, MPUBeAeHHbIX B Tabnuue 2.
[JosnpoBaHue aHanusnpyemoi npobel B nabopaTopHbI XpomaTorpad ocywecTBAAT B pyYHOM UM aBToMa-
TUYECKOM peXMME.

13.2 EcnuxpomaTtorpad o6opyaosaH kpaHom-gosatopom, npoby MHI, oTobpaHHyto B NpobooTOopHNK,
noaatoT Ha aHarnMs B COOTBETCTBMM C NpoLeaypoit, npueseaeHHon B 12.4.2. insa aHanusa npo6 MHIT, oto6paH-
HbIX B N1aCTUKOBBLIN NakeT, X 0TBMPAIOT U3 NakeTa B rasoBsbIii WNpUL Gonbluoro o6bemMa (Hanpumep, 100 cmd),
13 KOTOPOro AO3NPYIOT B Xpomatorpad no BeilleonncaHHon npoueaype. JonyckaeTcs NOAKMOYEHME nakeTa
¢ NpoboM K KpaHy-403aTopy U nocneayllee nogaasnneaHne ansi BBoga npobbl B xpomartorpad.

Ecnu xpomatorpacd o6opyaosaH ucnaputenem, To Mocre ero Bbixoda Ha pabounii pexxnm rasoHenpoHu-
LuaemMbIM Wpuvuem oTbupatoT onpedeneHHbli o6vem MNHI 1 BBoasaT B xpomaTtorpady, MOBTOPSAA BBOA KaXKAON
npo6bl He MeHee Tpex pas.

13.3 TMpwn BbICOKOW KOHLIEHTpaLMu cepoBogopoda B npobe MHI nuk cepookcuga yrnepoga MoxeT
YacTUYHO NepeKkpbIBaTLCS C MMKOM cepoBodopoaa. B aTom crnyyae anst onpegeneHus cepookecuaa yrnepoaa
cnedyeT yMeHbWNUTb 06 beM BBOAMMON B UcnapuTeslb XpomaTtorpada npobbl o 25—50 mm3, Mpu aosuposa-
HUM NPO6bI KPaHOM-A03aTOPOM 4OoMyCcKaeTCca KOHPUTYPUPOBATL Ha XpomaTorpadye 4Ba OAHOTUMHBIX aHANUTU-
YecKMX TpakTa, oTMyaoLwmnxcs 06 beMoM NeTnn YCTaHOBIEHHOro Ao3aTopa.

TunoBble xpomaTtorpammbl onpegenenuss CCC B nonyTHOM HedbTAHOM rase npuBeAeHbl Ha PUCYHKax 3
n 4. OTHOCUTENbHOE BPEMS yAEpXKUBaHUSA A1 OCHOBHBIX KOMMOHEHTOB U cepocodepXallnux coeguHEeHW
MonyTHOro HedpTSAHOTO rasa NpuBeaAeHbl B MPUIOKEHUN A,

14 O6paboTKa pe3ynbTaToB U3MEpPEHUN

14.1 UpeHtudunkauyno nukos CCC NpoBodaT Mo XapakTepucTukam yaepKMBaHus, norfydYeHHbIM npu
XpomaTorpadunpoBaHnm ra3oBblX CTaHAapTHLIX 06pa3sL0oB U rpagyvpPOBOYHBIX PACTBOPOB, @ TAKKE MO TUMOBLIM
XpomaTorpammam.

13
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14.2 MaccoByto KoHUEeHTpaLuio cepocoaepxatlero coeauHerus s NHI C, r/m3 (Hr/mm3), BbuMCIAIOT
no copmyne

lgm,
Ci= g’ )
10°.v
rae lgm; — sHaveHune, nofy4eHHoE No rpafyMpoBoYHOMY rpaduky (noraprdm maccel m;, Hr, i-ro cepocogep-
Xawero coeMHeHuUs B 06 beme npobel MNHIT, BBegeHHoM B xpomaTorpad);
103 — koappuLmeHT nepecyeTta cm3 B MM3;
V — o6bem BBeaeHHol npobbl MHIT, cm3.
14.3 MaccoByto aono onpeaensemoro cepocogepxatuero coeauHedus B MNMHI w, %, BeiuncnaoT no
dopmyne
_ 1097100 8)
100vp

rae lgm; — sHayeHue, Nony4eHHoe No rpagynpoBoYHOMY rpaduky (norapudm maccel my, Hr, i-ro cepocogep-
Xalero coeguHeHua B 06beme npobbl MNHIT, BBegeHHON B XpomaTorpad);
109 — KoappULMEHT NepecyeTa rPaMMOB B HAHOrPaMMbI;
V — o6bem BBeageHHol npo6bl MHIT, cm3;
p — nnoTtHocTb MHI Npu ctaHaapTHLIX Ycrosusx, ricm3;
unu no chopmyne
wee =_GCi

% =_—1_.100, 9)
i 103p

rae C, — maccoBast KoHLeHTpaLua onpeaensemoro cepocoaepatiero coeauHerus 8 MHE, r/m3, Bbluncnen-
Has ro coopmyne (7);
10% — ko3(pDULMEHT NepecyeTa KUAOrPaMMOB B rpaMMbl;
p — nnoTHocTb MHI Npu cTaHaapTHBIX YCIoBUAX, Kr/im3.
14.4 MnoTHocTb MHI namepsitoT NukHoMeTpudeckum metoaom no FNOCT 17310 nnu BLIMMCASIIOT NO ero
KOMMOHEeHTHOMY cocTaBy B cooTBeTcTBUM ¢ FOCT 31369.

MpumeuvaHuns

1 PacueTHbll MeToA onpedenenuns nnotHocTu MHI npu ctaHpapTHeiX yenoeusx no FOCT 31369 gonyckaetcs
NPUMeHATL, ecnn monsipHasi gons metaHa B MNMHI coctaenseT He meHee 50 %.

2 MMpw Bblumncnenunn nnotHoctn MHI no FOCT 31369 ans pacyeTa 3Ha4YeHUs naeanbHON MIOTHOCTU UCNONb3YIOT
3HaYeHNs MOMSPHbIX Macc cepocoaepKallmx CoeAMHEHNN, NpBeaeHHbIe B npunoxenun b (tabnuuab.1). Mpu nepecyete
naeanbHON NIOTHOCTW B pearbHY0 BNUSHUEM Ha KO3(PMULMEHT CKMMaeMoCTH rasa cepocogepXxawmx KOMNOHEHTOR
(kpome cepoBogopoaa) npeHebperatoT.

14.5 3a pesynbTaT aHanusa NpMHUMAlOT cpedHee apudmMeTyeckoe 3HaueHue Tpex napannenbHbiX
pe3ynbTaToB onpeaeneHuid, NpoLIeALMX NPOBEPKY NPMEMIEMOCTU B YCIIOBUAX MOBTOPAEMOCTH.

MpoBepKy NpMeMIeMoCcTy pesybTaToB U3MEPEHUI B YCNOBUAX MOBTOPSEMOCTU NPOBOAAT crieayowmm
obpasom:

- Mo pesynbTaTaM Tpex napannenbHblX onpeaeneHnil BLIYMCTSIIOT UX cpedHee apudMeTudeckoe 3Ha-
yeHnew;” unn C® 1 npoBepsioT BLINOMHEHWE YCroBUS

|Wmax_wmin|

—t 1 W I 2.100 gCF\’,Q95 (10)
nnn

C‘max_C‘min

162281100 < CR 5 (1)

!

roe w™, WM (CM*, CMM) — MaKkcManbHOE U MUHMMATLHOE 3HAYEHNs U3 MOMYYeHHBIX TPeX PesynbTaToB
napannenbHblX OonpeaeneHuin MaccoBOn A0S (MaccoBOW KOHLEHTpaLmn)
onpenensemMoro cepocofepxatlerc coeanHeHus i 8 MHE, % (r/m3);
CR,; g5 — 3HaueHue KpUTUHEeCKOro AnanasoHa Tpex pesynbTaTos onpeaeneHnin Ansa ypos-
Hs BeposTHocTK P = 0,95, Bbluncnisemoe no cpopmyne

14
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CRy95=3.3-0, (12)
rae o, — Aonyckaemoe sHaueHne OTHOCUTENbHOro CTaHAapTHOro OTKIOHeHUs oBTopsieMocTu, %, Bbibupae-
MO€e B COOTBETCTBMM C Tabnuuein 4.

Ecnu ycnosue dopMynbl (12) He BLIMNONHAETCA, TO NPOBOAAT TPU AONONHUTENbLHBLIX NaparienbHbIX
onpeaeneHnst MaccoBomn [ONWN (MaccoBOWN KOHLEHTpaunn) onpeaensieMoro cepocoaepxallero cCoeauHeHus! i
B MHI" 1 BHOBL KOHTPONMUPYIOT UX MPUEMITIEMOCTb.

Ecnu nocne nposeaeHWs AOMOSNHUTENbLHLIX onpeaeneHuii ycrosue no cdopmyne (12) He BbinonHsaeTcs,
BbISICHAIOT NPUYUHBLI MPEBLILEHUSI KPUTUYECKOro AnanasoHa U yCTpaHawT ux. lMocne aToro mMamMepeHust
MOJTHOCTBIO NOBTOPSIIOT NO pasaeny 13, KOHTPONUPYA NPUEMITEMOCTb BHOBb NOSTy4aeMblX Pe3ynbTaToB.

14.6 MonspHyto aonio cepocoaepalliero coeanHeHus B MHI x;, %, BblncnsaoT no popmyne
w®.p-24,04 (13)

X, =
M;

raew® — pesynbTaT UsmepeHusi MaccoBOoM 40NN onpeaensaemoro cepocoaepxatiero coeguHerns s MHC, %;
1

p — nnotHocTk MHI, r/am3;
24,04 — o06bemM 1 Mons raza npu cTaHAapPTHLIX YCIOBUSX, AM3/MONb;
M; — wmonspHas Macca i-ro cepocoaepalliero KoMnoHeHTa, r/mons (cM. Tabnuuy B.1, npunoxeHus B).
unu no chopmyne

o _ C 2404

; 100, (14)
f 10°- M,

rae C;:p — pesynbTaTt usMepeHua MaccoBoOMn KOHLEHTpauunonpeaenaemoro cepocoepxatliero coeguHeHna

8 MHI, mr/gm3;
24,04 — o6bem 1 Mons rasa npu cTaHAapTHLIX YCNOBUSX, AM3/MOSb;
108 — koadppULMEHT NepecyeTa rpaMMoB B MUNAUrPaAMMbI;
M; — monapHas macca i-ro cepocoaepalliero KOMnoHeHTa, r/monb (cm. Tabmmuy b.1, npunoxenus b).
14.7 PesynbTar nsmepeHus maccosoi gomm i-ro CCC 8 MHIw(®, %, npeacTasnsioT B Bue

WP £0,01- 5w, %,

rae =8 — rpaHuLbl OTHOCUTENbHOM MorpewwHocTn, %, no Tabnuue 4.
14.8 PesynbTaT U3MepeHUst MaccoBomn KoHUeHTpauwu i-ro CCC s MHIM C,.Cp, r/m3, npeacTaBNAOT B BUAE

C® +0,01- §-C, r/w,

rae =8 — rpaHuLpl oTHOCUTeNbHOM norpeLuHocTk (Npu P = 0,95), %, no Tabnuue 4.

14.9 3HaveHue, NpuBedeHHOe NOCMe 3HakKa «+» (rpaHuua abConNTHOM MOrPeLHOCTU U3MEepeHUit),
BbIMMCAAOT M OKPYTISIHOT 40 3Havallen LM pbl, COXpaHAA NpU 3TOM:

a) OBe uudpsbl, ecnv nepsas 3Havawas undpa pasHa 1 nnu 2;

6) oaHy uMdpy, ecnu nepsas 3Havawas undpa pasHa 3 n bonee.

PaccuuTtaHHble 3HaveHus MaccoBon gonni-ro CCC e MHI wf" U MaccoBou koHUeHTpauun i-ro CCCBINMHI

C;:p OKPYrnArT A0 TOro Xe AeCATUYHOIO 3Haka, KOTOPbIM 3aKaH4YMBAETCA OKpPYIreHHOe 3Ha4YeHue rpaHuubl

abCconoTHOM NOrpeLLHOCT U3MEPEHUN, MPUBEAEHHOE NOCAe 3HaKa «+».

14.10 TNpwn3Ha4YeHUM MaccoBON 40NN NN MACCOBOM KOHLIEHTPALIUM i-ro cepocoiepXXallero KOMMoHeHTa
HWKE HKHEN UK BblLLe BEPXHEN rpaHuubl AnanasoHa U3MepeHuin NonyYeHHbIA pesynbTaTt NPeacTaBnsioT B
Buae: «Maccosas Aons/koHLeHTpauua KOMNoHeHTa MeHee (6onee) %» (yKasbiBaloT rpaHuLy anana-
30Ha 3MepPeHNit i-ro cepocoaepxalero komnoHeHTa B MHIN).

15 MeTponorvyeckue xapakTepucTukm

15.1 B HacTosilLeM cTaHaapTe B ka4yecTBe NokasaTenen TOHHOCTU U3MEepPEHUIA NPUHATLI FPaHULbl OTHO-
CUTENbHOW MOTPELLHOCTU U3MEPEHUI NPU A0BEpUTENbHOM BepoaTHOCcTU P = 0,95.

15.2 paHnLbl OTHOCUTENbHOW NOrPELIHOCTU £ 8, %, (NP1 AoBepUTENbHON BepoATHoCTU P = 0,95) name-
peHusl MaccoBOW 0N 1 MmaccoBoi koHueHTpauun CCC B MNHIM, a Takke gonyckaemble 3Ha4eHNA OTHOCU-
TenbHOro CTaHAaPTHOrO OTKIOHEHWA NOBTOPAEMOCTUN pe3ybTaToB U3MepeHuil NnpuseaeHbl B Tabnuue 4.
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T a6 nwuuya 4 —NokazaTenn TOUHOCTU PE3YIIbTATOB U3MEPEHUI CEPOCOAEPXKALLMX COEANHEHWNIA B MOMYTHOM HE( TAHOM
rase

MaccoBas gons w, %, (MaccoBas KOHUEHTpauus [onyckaemoe 3HaueHue 0 N
C;, rim®) cepocopepalLmx coefiMHerui OTHOCUTENBbHOrO CTaHAapTHOro pa:"i‘:;m? i”gef,}b?og nc’)Drpe(L)u ;g;: ™
namepeHuit + 3, %, (npu P =0,
B MOMYTHOM HedhTAHOM rase OTKIIOHEHUA NOBTOPSIEMOCTU o, %

Ot 0,0002 go 0,001 Bkrtou.

(07 0,002 p a0 0,01- p BKrIoY.) 6.1 32
Ce. 0,001 go 0,005 Bkniou.
(8. 0,01 -p A0 0,05 p BKIIOY.) 48 2
Cs. 0,005 go 0,01 Bknitou.
(cB. 0,05- pao 0,1- p BKIIOY.) 4.0 23
Ce. 0,01 40 0,1 .
B no 0,1 Bknioy 38 -

(ce. 0,1 p go 1,0 - p BKIIOY.)

* 3HaveHus MacCoBOW KOHUEHTpauMu NpueeaeHbl B 3aBUCMMOCTM OT nnotHocTu MHI npy cTtaHAapTHLIX YCNOBUSIX,
3
p, r/gm”.

16 KoHTponb kayecTBa pe3ynbTaToB U3MepeHUn

16.1 KoHTponb kayecTBa pesy/bTaToB aHanMsa B flabopaTopuu  OCYWECTBASIOT MO
FOCT P NCO 5725-6, ncnonbayst KOHTPONb CTabuUnbHOCTU CpeaHeKkBaapaTM4eckoro (CTaHaapTHOro) OTKIO-
HEeHUs1 MOBTOPSIEMOCTU, KOHTPOMNb CTabUNbHOCTU CpeaHeKBagpaTU4eckoro (CTaHAapTHOro) OTKIIOHEHUSA
NMPOMEXYTOYHON NPeLn3NOHHOCTU 1 NoKasaTens nNpaBunbHOCTU. MpoBepKy cTabUnNbHOCTU OCYLLECTBSAIOT C
NpUMeHeHeM KOHTposbHbIX kKapT WyxapTta no FTOCT P NCO 7870-2 unn no pekomeHgauuam [10].

16.2 Meprogn4HOCTb KOHTPONMSI CTABWUNBHOCTH Pe3ynbTaToB BhIMNOMHIEMbIX aHaNMU30B perfamMmeHTUpy-
0T B PYKOBOACTBE NO Ka4vecTBy nabopatopuun. KoHTponupyembln nepuon pekomeHayeTcs ycTaHaBnmBaTb
Takum 06pasom, UToBbl KONMYECTBO PE3YNbTATOB KOHTPOSbHbIX aHANN30B HAaX0AUNOCk B UHTepBane 20—30.

16.3 lpu HeyaoBNETBOPUTENbHBIX pesynbTaTax KOHTPOMsA, Hanpumep, Npu NpesbilleHWU npeaena
AeNCTBUSA UM perynsapHoM NpeBbILeHNN Npedena npeaynpexaeHns, BbIAICHAOT NPUMUHBI 3TUX OTKIOHEHWUA,
B TOM ynCrie NPOBEPSIOT KauecTBo paboThl onepartopa.
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Mpunoxenne A
(cnpaBo4Hoe)

OTHOCUTeNnbHOE BpeMA yAepXuBaHUAa ans OCHOBHbIX KOMNOHEHTOB
N cepocopgepxawmx coegUHEeHUn nonytTHoro HerTiIHOFO rasa

Ta6nwuya A1 — TunuyHble 3HAYEHUSI OTHOCUTENBHOTO BPEMEHN YAEPKMBaHUS (OTHOCUTENBHO U30MPONMIIMepKanTa-
Ha) C UICMONb30BaHUEM KanUINMsiPHON konoHku GS-GasPro (anvHa konoHku 30 M, BHYTPEHHUI guameTp KornoHkm 0,32 mm)

HaMEHOBAHIE KOMITOHEHTa KanunnapHas konoHka GS—GasProo
(HavanbHas TemnepaTtypa konoHku 60 °C)
MeTaH 0,14
OTaH 0,17
Kap6oHuncynedug (cepookeug yrnepoaa) 0,27
CepoBogopoa 0,30
MponaH 0,29
N306yTaH 0,46
H-ByTaH 0,49
Oucynedug yrnepopa (cepoyrnepon) 0,54
M3oneHtan 0,66
H-lNeHTaH 0,68
MeTtunmepkanTaH 0,71
ATunmepkanTaH 0,88
TuodbeH + [umeTuncynscdug 0,99
M3onponunmepkanTtaH 1,00
H-lponunmepkantax 1,02
2-MeTtun-2-nponunmMepkantaH (mpem-bytunmMepkanTan) 1,10
2-MeTtun-1-nponunmepkanTtaH (M306yTunmepkanTtaH) 1,14
1-MeTtun-1-nponunmepkanTtaH (8mop-6yTunMmepkanTaH) 1,16
MeTtunatuncynsdug 1,17
H-byTunmepkantan 1,18
2-MeTtuntnodeH + 3-meTunTrodeH 1,19
Oumetnnancynscug 1,21
Avatuncynedung 1,40
2-3tnntnodeH 1,41
2,5-Ovmetnntnoder 1,47
MeTtunatungmncynedug 1,51
TeTparngpotnodeH (TnodgaH) 1,55
MeTunumsonponungucynsdua 1,77
MeTun-H-nponunguncynedug 1,86
Ouatnnaucynedug 1,88
BeHzoTuodeH 2,95
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Tabnwnuya A2 —TvnuyHble 3HAYEHUS1 OTHOCUTENBHOrO BPEMEHWN YAESPXKUBaHWS (OTHOCUTENBHO M3oMponMIIMepKanTa-
Ha) ¢ ucnornb3oBaHMeM KanunnsipHow konoHku Optima-5 (anuHa konoHku 30 M, BHYTPeHHUI anameTp konoHku 0,32 mm)

HaUMEHOBAHME KOMMOHEHTA KanunnsiprHas konoxka Optima-5 i
(HavanbHasa Temneparypa konoHku 30 °C)
MetaH 0,23
OTaH 0,27
CepoBogopoa 0,26
KapboHuncynboua (cepookeug yrrnepoga) 0,30
MponaH 0,35
MN306yTaH 0,48
H-byTaH 0,57
MeTunmepkanTaH 0,54
M3oneHTan 0,80
OTunmepkanTtaH 0,81
H-MeHTaH 0,88
OumeTtnncynecug 0,90
Mvcynbdmya yrnepoaa (cepoyrnepoa) 0,95
M3onponunmepkantaH 1,00
2-MeTun-2-nponunmepkantaH (mpem-6yTnnmepkantaH) 1,14
H-MNponunmepkanTtaH 1,19
Metunatuncynedug 1,20
1-MeTun-1-nponunmepkantaH (8mop-6yTunmepkantaH) 1,37
Tuoden 1,41
2-MeTtnn-1-nponunmepkantaH (M306yTunMepkanTaH) 1,43
Avatuncynsdwng 1,49
H-byTnnmepkantan 1,54
OumeTtnnancynecug 1,66
2-MeTnntnodeH 1,75
3-MetuntnocdeH 1,77
TetparnapoTnodeH (TnodaH) 1,88
MeTtunatungucynedug 1,95
2-3tuntuodeH + 2,5-AnmetnntuodeH 2,04
MeTunusonponungucynedug 2,12
Avatnnaucynsdug 2,20
MeTun-H-nponungmcynshug 2,22
BeHsotuoceH 3,07
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Mpunoxenne b
(cnpaBouHoe)
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XuMuueckue copmynbl, MONSIPHbIE MAacchl U TeMAepaTypbl KUNeHUs paga

cepocogepkKaliux coeguHeHUn

Ta6bnwnuya b.1— Xumudeckue opmynbl, MONSAPHLIE MAcChl M TEMNepaTypbl KMNEHWsA psaaa cepocoaepX)alumx coe-

OVHEHWN
HanmeHoBaHue koMMoHeHTa Xamuieckas Monspras Temnepatypa kneHus, °C
dopmyna macca, r/monsb
Cepoeogopog H,S 34,08 Mwunyc 60,3
Kap6oHuncynbdung (cepookeua yrnepoaa) COS 60,08 Mwunyc 50,2
MeTunmepkanTaH CH3SH 48,11 6
STunmepkanTaH C,HsSH 62,13 35
OvmeTtnncynbdug (CHgs),S 62,13 37,3
Oucynecua yrnepoaa (cepoyrnepon) CS, 76,14 46
MaonponunmepkanTaH u-C3H;SH 76,16 52,5
2-MeTtun-2-nponunmepkanTaH (mpem-6yTunmepkanTaH) (CH3);CSH 90,19 62—65
MeTtunatuncynsdug CH3SCyHs 76,16 66—67
H-MponunmepkanTaH H-C3H,SH 76,16 67—68
TuodeH CsH.S 84,14 84
1-MeTun-1-nponunmepkanTaH (émop-6yTunmepkanTtaH) C4HgSH 90,19 84,6-85,2
2-MeTtun-1-nponunmepkanTtaH (M306yTunMepkanTaH) C4HsSH 90,19 87—89
OvaTtnncynbdug (C2Hs)2S 90,19 90—92
H-ByTvnmepkantaH C4HySH 90,19 98
AvmeTtnngmcynedug (CH3)2S2 94,20 109,7
2-MeTuntmnodeH C4H3SCH; 98,17 112,6
3-MetuntnodeH C4H3SCH; 98,17 115,4
TeTparmgpoTnodeH (TuodaH) C4HgS 88,17 119
MeTunatungucynbdung CH3S2CHs 108,23 131,6
2-3TunTnodeH CgHsS 112,19 135,6
2,5-AumetuntnodeH (CHg)2C4H2S 112,19 137,5
Avatungueynedug (C2Hs)2S2 122,25 151,4
MeTunusonponunavcynsug C4H10S2 122,25 37—38 (11 mm pT. cT.)
MeTun-H-nponungucynshug C4H10S2 122,25 69—71 (43 Mmm pT. CT.)
BeHaotuodeH CgHsS 134,19 221—222
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(5]

(6]
(7]
(8]
(9]
[10]

22

Bubnuorpadus

ISO 19739:2004 "a3 npupoaHbiii. OnpeaeneHne cogepaHus CoeanHeHUn cepbl ¢ UCMONb30Ba-
Huem rasoeol xpomartorpadmm (Natural gas — Determination of sulfur com-
pounds using gas chromatography)

depaepanbHble HOPMBI M NpaBuna B 06nacTy NpomelwneHHon 6esonacHocTn «[paBuna 6eaonacHocTH B HedhTs-

HOW ¥ ra3oBoV NPOMBILLNEHHOCTMY (YTBEPXAEHbI Nprkasom deaepanbHol crnyXbbl NO 9KONOrM4YeCKoMy, TEXHOMO-

rMyecKkomy u aTomHomy Haasopy ot 12 mapta 2013 . Ne 101)

degepanbHble HOpMbI U NpaBuna B 0611acT NPoMBbILLNeHHoW 6eaonacHocTy «[TpaBuna npomMelwneHHo 6eaonac-

HOCTW OMacHbIX NPOU3BOACTBEHHbIX OOBEKTOB, HAa KOTOPLIX UCMONb3yeTcs1 obopyaoBaHve, paboTatolee nog us-

6bITOYHLIM AaBneHnem» (YTBepxaeHbl NpukasoMm deaeparnbHON Cry0Obl Mo 9KONOrMHYECKOMY, TEXHONOTMYECKOMY

M aTOMHOMY Haaaopy ot 25 mapTa 2014 r. Ne 1186)

TexHu4eckun pernameHT O 6e3onacHocTv o6opyacBaHus, paboTatLero nog n3bbITOYHbIM AaBNeHUEM
TamoxeHHOro cot3sa

TP TC 032/2013

'MrmeHnyeckme HopMaTUBLI MpepenbHo gonycTumble koHueHTpauwm (MNOK) BpeaHbiX BEWECTB B BO3dyXe
Poccwiickon degepaumm pabouelt 30HbI

MH2.2.5.1313-03

TY 3742-004-53373468—2008 HaTtekaTtenb H-12. TexHnueckue ycnosums

TY 25—11.1513—79 BapomeTp-aHepona meteoponornyeckun BAMM-1

TY 251—11.1645—84 [MrpomeTp ncmxpomeTtpuyeckuii Tuna BUT

TY 0271-135-31323949-05 [enuii razoo6pasHbIf cxaTbIn

PekomeHgauun no mexrocygap- ocygapcTBeHHasi cuctema obecrneyeHus eguHCTBa namepeHnin. BHyTpeHHui

CTBEHHOI cTanaapTM3auumn KOHTPOIb Ka4ecTBa pe3ynibTaToB KONUYECTBEHHOTO XMMUYECKOro aHannsa
PMI" 76—2014



FOCT P 57975.2—2017

YOK 665.725:543.544:006.354 OKC 75.060

KntoueBble crioBa: MmonyTHbId HedTAHOW ras, onpejenieHue cocTaBa, MeTod rasoBoi xpomaTorpaduu,
onpeaeneHue cepocoaepXallx CoeIMHEHNI, NnamMmeHHo-oTOMETPUYECKUN AeTEKTOR
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B3 11—2017/208

Pepakrop A.A. KabaHos
TexHuqeckuin pegakrop M.E. Yepenkosa
Koppektop C.B. CmupHosa
KomnbtloTepHas Bepetka Y.A. Hanelikurol

CpaHo B Habop 27.12.2017.  lMopnucaHo B nevats 15.01.2018.  ®opmat 60 x 84 ).  TapHuTypa Apuan.
Yen. nev. n. 3,26, Yv.-u3g. n. 2,95, Tupax 27 sk3.  3ak. 150.

MonroToBrieHO Ha OCHOBE 3IIEKTPOHHOW BEPCUM, NPEAOCTaBIIeHHON paspaboTinkom craHaapTa

W3paHo u otnevataHo Bo ®IYN « CTAHOAPTUH®OPM», 123001 Mockea, MpaHaTtHbIl nep., 4.
www.gostinfo.ru info@gostinfo.ru
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