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HAUUWOHANbHBIA CTAHOAPT POCCUUCKOMN SGEQLEPALUUMU

rA3 roPo4YMn NMPUPOOHLIA

OnpepeneHue cepocofepXallinx KOMMNOHEHTOB
XpoMartorpacuyeckuMm MeToaoM

Combustible natural gas. Determination of sulfur-containing components using chromatographic method

Nata sBegennsa — 2010—07—01

1 O6nacTb NnpUMeHeHus

HacToswumin ctaHgapT pacnpocTpaHaeTcs Ha rasbl ropioune npupogHelie (M), TpaHcnopTupyeMsle no
MarncTpanbHeIM ra3onpoBogam, npeaHasHaqyeHHbIE A5 IPOMbILLIIEHHOTO U KOMMYHanbHO-6bITOBOrO NpumMe-
HeHWs, U ycTaHaBnuBaeT XpomaTorpaduieckuil MeTo onpeaeneHus cepocoiepxalnx KOMMOHEHTOB: Cepo-
Bogopoda, mepkantaHos Cy—C, 1 kapboHuncynbduaa B AnanasoHax, ykasaHHbiX 8 Tabnuue 1.

HacTosawmin cTangapT NpMMeHsA0T ANs onpegeneHns ykasaHHbIX cepocojepXXalnx CoeMHeHniA B meTa-
He, roptoyYeM NPUPOAHOM rase 1 ummuTaTopax NpupoaHOro rasa.

2 HopmaTuBHbIe CCbISNKK

B HacTosweMm cTaHAapTe NCNOMb30BaHbl HOPMaTUBHbBIE CCHISNIKU Ha criegyowme cTaHaapThl:

FOCT P UCO 5725-6—2002 TouHOCTb (NPaBUbHOCTL U NPELUSUOHHOCTL) METOAOB U Pe3ynbTaToB
namepeHuin. Yacto 6. Micnonb3oBaHme 3Ha4eHUIA TOYHOCTU Ha NPaKTUKe

FOCT P 51350—99 (M3K 61010-1—90) Be3sonacHOCTb 3NEKTPUYECKUX KOHTPOSbHO-M3MEpUTEsb-
HbIX NpMBopoB U NaGopaTtopHoro o6opyaosaHus. Yacte 1. O6wme TpeboBaHus

FOCT 12.1.005—88 Cuctema ctaHgapToB 6esonacHoctu Tpyada. Obwme caHUTapHO-rTUrneHn4eckue
TpeboBaHWA k BO3AyXy paboyeil 30HbI

FOCT 12.1.007—76 Cwuctema cTaHgapToB 6esonacHocTy Tpyaa. BpeaHble Bewectsa. Knaccuduka-
umsa n obwme TpeboBaHNs 6e3onacHoOCTU

FOCT 12.1.030—81 Cuctema ctaHgapToB 6esonacHocT Tpyaa. dnekrpobesonacHocTb. 3alWuTHoe
3a3eMneHue, 3aHyneHue

FOCT 949—73 BannoHbl cTanbHble Manoro u cpegHero obbema Ansd rasos Ha P, < 19,6 MlMa
(200 krc/em?2). TexHAYecKue yCroBus

FOCT 9293—74 (MCO 2435—73) A30T razoobpasHbli v xnakuin. TexHndeckme ycrnosus

rOCT 13861—89(NCO 2503—83) PepaykTopbl Ans rasonnameHHon obpaboTtku. ObLmne TexHuyeckue
ycrnosusi

FOCT 17433—80 [lMpomblwneHHas YucToTa. CxaTei Bo3ayx. Knacchl sarpsisHeHHOCTH

FOCT 26703—93 XpomaTorpadbl aHanuTu4eckue rasosble. ObLmne TexHnyeckne TpeboBaHns U MeTo-
bl UCnbITaHWUA

FOCT 28498—90 TepmoMeTpblXUAKOCTHbIE cTeKNsAHHbIe. ObLyme TexHnyeckne TpeboBaHna. MeTtoabl
NUCMbITaHUA

FOCT 31370—2008 (MCO 10715:1997) a3 npupodHbIi. PykoBoacTeo no ot6opy npod

MpumeyaHune—pnnonb3oBaHMM HACTOSALLMM CTAHAAPTOM LienecoobpasHo NpoBepuTb AENCTBUE CCbINOY-
HbIX CTAHA4APTOB B WMHMOPMAaLMOHHOW cucTeme OGLEro nonb3oBaHWsi — Ha oduumanbHoM cante degepanbHOro
areHTCTBa Mo TEXHUYECKOMY PerynupoBaHuio U MeTponornm B cetm MHTepHeT nnm no eXerogHo nsgasaemomy nHhopma-

WUzpanne opnymnansHoe
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LIMOHHOMY yKasaTento « HaunoHanbHble CTaHAAPTLI», KOTOPbLI ONYGNMKOBaH NO COCTOSIHMIO HA 1 AHBAPS TEKYLLEro roaa, u
Mo COOTBETCTBYIOWMM EXEMECSYHO M34aBaeMbiM MHDOPMALMOHHBIM YKa3aTernsiM, onybnuKoBaHHLIM B TEKYLLEM rofy.
Ecnu ccbinouHbIf cTaHA4apT 3aMeHeH (M3MeHEH), TO NMpU NONb30BaHUW HACTOSILLUM CTaHAApTOM cneayeT pykoBOACTBO-
BaTbCsl 3aMEHAOWUM (M3MEHEHHbIM) cTaHAapTOM. Ecnin ccbinoyHbIi cTaHaapT OTMeHeH 6e3 3aMeHbl, TO NomNoXeHue, B
KOTOPOM JaHa CCbINIKa Ha HEro, MPUMEHSIETCS] B YaCTH, HE 3aTparmBaloLei 3Ty CCbIIKY.

3 NokasaTenu ToYHOCTH

3.1 OunanazoHbl USMEPEHUI U 3HAYEHUs1 OTHOCUTENBLHOWN paclUMPEeHHOW HeonpeaeneHHOCTU pesynbTa-
TOB U3MepeHUi (koadhbduLMeHT oxsaTa paBeH 2) MaccoBOW KOHLEHTpaLMmn cepocoaepXallnx KOMNOHEHTOB B
aHanuanpyemoi npobe INMT1 Uy(C) ykasaHbl B Tabnuue 1.

Ta6bnuua 1

OTHOCUTENbHARA paclUMPEeHHan
HeonpeaeneHHocTb (Npu koadduuneHTe

oxsara, pasHom 2) Uy(C), %

HavmeHoBaHWe komnoHeHTa [nana3oH namepeHuit MaccoBoi
(xvmuyeckasn cdopmyna) KoHUeHTpauwm C, mr/m®

CepoBogopog
(H,S) 30—0,2-C

MeTtunmepkanTtaH
(CH4SH)

dTunmepkanTaH
(C,HzSH)

[MponunmepkanTaH
(C3H;SH)

WaonponunmepkanTtaH
(C4H,SH)

1,050
Brop-6ytunmepkantaH

(C4HgSH) 25—01-C

TpeT-6yTrnmepkanTtaH
(C4HgSH)

N306yTnnmepkanTaH
(C4HgSH)

BytunmepkanTaH
(C4HgSH)

KapboHuncyneduna
(COS)

4 CpepacTsaun3MepeHUin, BCoMoraTenbHble yCTPOWCTBA, MaTepuansl, peakTUBbI

4.1 OcHoOBHble cpeAcTBa U3MepeHUil U MaTepuansl

4.1.1 asoBble xpomaTorpadbl

HonyckaeTcs ucnomnb3oBaHue NabopaTopHbIX U MOTOKOBLIX XpomaTorpados.

Xpomartorpadbl A0MMKHbI ObITb OCHALLEHBbI:

a) 6nokom ynpasneHus;

6) xpomatorpadnyeckumMm KoroHKamm, M3roToBNEHHLIMM M3 UHEPTHOIC MO OTHOLLEHWIO K cCepocoaepka-
Wwnm komnoHeHTam M1 maTepuana.

Mpn BbLINOMHEHWN U3MEPEHUIA AoMnycKaeTcsl UCMoNb3oBaHWe MbbIX XpoMaTorpadnHecknx KONMoHOK
(HacagoYHbIX, MUKPOHaCaA0uHbIX, KanunspHbIX U Ap.), obecneunsaroLyx yaA0BNeTBOPUTENIbHOE pasaene-
HWe cepocodepKaLlnx KoMnoHeHToB T1;

B) nnameHHo-choToMeTpuyecknum aetektopom (M), nynbcupyrowmm niameHHo-hoTOMETPUYECKAM
getektopom (MMNPO), anekTpoxumudeckum getektopoM (OX[), MUKpoKaTapoMeTpoM UNn ApyriumMu AeTekTo-
pamu, obecnedmBaroLL MM HeoBXxoaMMY0 HyBCTBUTENBHOCTL K CepocoepXallm KOMMNOHeHTaMm;

2
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r) TepmoctaTom, obecneumsaloMm NporpaMMmpyemoe perynMposaHue cKopocTy nogbema TeMnepa-
Typbl U NogaepkaHne 3agaHHOW TeMnepaTyphbl ¢ norpelHocTbio He 6onee 0,1 °C Bo BceM MHTepBane pabounx
Temneparyp;

) Oo3upylowmM ycTpoicTBoM, obecneunsaioM Beog Npobbl rasa. [1ns NOTOKOBbLIX XpomaTorpacdos
NCnonb3oBaHWe aBTOMaTUYECKOro AO3UPYIOLLLEro YCTPONCTBA ABMsieTcs 0bs3aTenbHbIM, A4S nabopaTopHbIX
XpomatorpacoB — nNpeanovTUTENbHbIM;

€) BCTPOEHHbIM U1 BHELUHUM 6510k0M 06paboTkM 1 XpaHeHUst xpoMaTorpaduyeckoin MHopmaumu.

4.1.2 CpepncTBa rpagyupoBku

CpeacTsamu rpafyvMpoBKU IBASIOTCS rOCylapCcTBEHHbIE cTaHAapTHble obpasubl (FCO) cocTaBa cepHuc-
TbIX COEANHEHUIA C METPOSTOTMYECKUMN XapaKTe pucTukamu, npuseieHHbIM1 B Tabnuue A.1 npunoxeHus A.

4.2 BcnomorartenbHble cpeAcTBa UIMEepeHUN, yCTPOUCTBa U MaTepuanbl

4.2.1 BcnomoraTenbHble cpeacTsa U3MepeHni, yCTpoACcTBa U MaTepuarnsl anst nabopaTopHbIX Xpoma-
TorpacoB:

- Npo600TOOPHUKM NepeHOCHbIe NN cTauuoHapHble NPobo0TOOPHLIE CUCTEMBI B COOTBETCTBUM C NPU-
noxeHnem KI'OCT 31370;

- BEHTWUJIb TOHKOW perynvpoBKu pacxoaa rasa (Hatekarens), Hanpumep H-12 no [1];

- MaHomeTp 06pasLoBeIit knacca 0,4, Hanpumep Tuna MO-160-0,6 MMa no [2];

- TepMoMeTp ¢ AnanasoHomM nsmepeHuin ot 0 °C go 55 °C nueHou geneHus1 0,1 °C no FOCT 28498;

- BbapomeTp-aHepoua ¢ AnanasoHoM usmepeHuin ot 79,5 ao 106,5 klMa n ueHon genenns 0,1 kMa no [3];

- rMrpomMeTp € AnanasoHOM U3mMepeHun oTHocuTenbHon BriaxkHocTu oT 30 % Ao 90 % v norpelHoCTbio
no [4];

- 6annoH us yrnepoancToi cTann mapki 150y smectumocTbio 40 Am3 no FOCT 949;

- peayktop 6annoHHbIi, Hanpumep, Tuna BKO-25-2 unn BKO-50-2 no FTOCT 13861;

- pacxofoMep (MbIMbHO-MNEHOUHBI C BMECTUMOCTbIO BlopeTkn 15—25 cM3, poTaMeTp 1N 3NeKTPOoH-
HbI perynaTop pacxoga rasa) ¢ norpewiHocTsto 1 %;

- renuin rasoobpasHblii Mapku A no [5];

- asoT razoobpasHhliioc. 4. no FOCT 9293;

- BoAopoA razoobpasHblil BbICOKON YUCTOTHI MO [6];

- Bo3gyx cxatbin knacca 0 no FOCT 17433.

4.2.2 BcrnomoraTenbHble cpeacTBa U3MEPEeHWA, YCTPONCTBa U MaTepuansl ANsl NOTOKOBbLIX Xpoma-
Torpados:

- cucTema HenpepbiBHOro oT6opa Npoob;

- cucTema noAroToBkM Npob, obecneunsaroLwas o4NCTKY NPObkI rasa 0T MexaHUYeCcKnX YacTul, kanens-
HOW XMAKoOCTH;

- perynstop AaBneHus;

- oborpesaemMasi NIMHUS Nogayvun nNpod;

- BalinacHas NTMHUA noga4m npobsl;

- npoB6ooT6opHUKK NepeHocHble B cooTeeTcTBUN ¢ TOCT 31370;

- peaykTop AN TOHKOW peryrnnpoBKkM pacxoda rasa;

- 6annoH n3 yrnepoancTol ctanu mapki 150y BMecTumocTbio 40 am3 no FTOCT 949;

- peayktop 6annoHHbI Trna BKO-25-2 nnu BKO-50-2 no FOCT 13861;

- pacxogomep (poTameTp UMW SNEeKTPOHHBIV perynsTop pacxoaa rasa) ¢ norpelwHoctobio 1 %;

- TepMoMeTp ¢ AnanasoHoM namepernin ot 0 °C go 55 °C nueHor aenenna 0,1 °C no MOCT 28498;

- BapomeTp-aHepoud ¢ AManasoHoM u3amepeHuin ot 79,5 go 106,5 kMa v LeHon aenenns 0,1 kMa no [3];

- renuin razoobpasHbli Mapku A no [5];

- asoTrazoobpasHbii oc. 4. no FOCT 9293;

- BOAOpPOA razoobpasHblii BBICOKOW YNCTOTHI Mo [6];

- Bo3ayx cxkaTbln knacca 0 no FOCT 17433.

4.2.3 [lonyckaeTcs UCNonNb3oBaHWe Apyrnx BcrnomoraTesibHbIX CPEACTB U3MEPEHUIA U YCTPONCTB aHarno-
MMYHOro Ha3Ha4YeHUs!, TEXHUYECKUE XapaKTepUCTUKM KOTOPBIX He YCTYMNarT yKazaHHbIM, a Takke MaTtep1anos,
obecneurBaroLLMX HOpMaTUBEI TOYHOCTH MPU NPOBeAEHNN U3MepeHnid. JlonyckaeTca cnonb3oBaHue reHepa-
TOPOB BOAOPOAA, BO3ayXxa 1 asoTa, obecnednBaroLLmx nonydeHne YUCTbIX rasoB ¢ coepkaHneM OCHOBHOMO
KOMTMOHEHTa B COOTBETCTBUM C YKasaHHbIMU B 4.2.1 1 4.2.2 HoOpMaTUBHLIMU SOKYMEHTaMM.

n pu MeyaHune— BcerasoBble NMMHWK, a TAKXKE BCE HAaCTU OCHOBHOIO M BCMOMOraTenbHOro OGOpy,D,OBaHVIFl, KOH-
TakTvpyrwme c cepocogepxammm coeguHeHnsaMu, 4ONMxXHbl ObITb M3rOTOBMEHbI U3 KOPPO3NOHHO-CTOWMKOIO M UHEPTHOIO
No OTHOLWEHUIO K KOMIMOHEHTaM NPUPOAHOro ra3a marepuana.
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5 MeTtoausmepeHnn

5.1 WNamepeHna MaccoBoi KOHLUEHTpaLUuK cepocoaepXalmx KoMnoHeHToB B NpoGe IMT1 BbinonHsoT
rasoxpoMartorpadudieckuMm MeTo4oM, OCHOBaHHBIM Ha pa3aeneHU KOMMNOHEHTOB B ra30aacopbLMOHHOM unu
ras3oXmaKoCTHOM BapuaHTe XpomaTtorpadum ¢ uHaMkaume it KOMNOHEHTOB e TEKTOPOM, cneLudUYHbBIM Kcepe.

B npunoxeHuun b npueeaeH nepeveHb U XxapakTepucTUKU NpUMEHSeMbIX B HacTosAWwee Bpems AeTeKTo-
POB 418 aHan13a cepocofepXallx coeAUHEHUN.

5.2 [ns M3aMepeHMin MaccoBO KOHLeHTpaumm komnoHeHToB MTT1ucnonb3aytoT nabopatopHblie Unm noTo-
KOBble XpomaTorpadbl.

paayvpoBky XpomaTtorpadoB NPoBoAsST METOAO0M aBCooTHOM rpagynpoBKX € UCMNOMb30OBaHUEM rocy-
[apcTBEHHBIX cTaHAapTHBIX 06pa3sLoB cocTasa (MpunoxeHue A).

MpwnMmeyaHune— HomeHKknaTypa cepocogep)allyx KOMNOHEHTOB B rpagynpoBOHHON CMECH [ONKHA COOTBE-
TCTBOBaTb HOMEHKIATYpPe CepOCoAepXKaLLMX KOMMOHEHTOB, MOANEXALLMX KOHTPOMIO B aHanuaupyemoii npobe 1.

5.3 OTGop npo6

5.3.1 OTt60p npob rasa Anst aHanusa NpoBoAAT B COOTBETCTBMM ¢ npunoxeHuem KFOCT 31370.

5.3.2 OT60p npob raza 4ns Nnepmoan4ecknx aHanmsos OCyLLeCTBAAOT B 6anfioHbl METO40M TOUEUYHOro
oT60opa npob.

[na 3alwmThl KpaHa-4o3aTopa oT MOBPEXAEHNIA METANNYECKMMU YacTuLamm, o6pasyroLMMncs Npy TpeHUun
MeTanna o MeTann Bo BpeMsi NpucoeauHeHUs 6annoHoB, pekomMmeHayeTcs Ha NMMHUM nogadv rasa B xpomarorpadp
ycTaHasnmeaTb hunbTpbl (Hanpumep BEKMAN p/n 239968). Hanuuuve KkanensHOW XUaKocTh He 10MyCcKaeTcs.

5.3.3 OT60p Npob rasa npu HeNnpepbLIBHOM aHannse NoTOKOBLIMU XpomaTorpadamm ocyLLecTBASIOT C
MOMOLLbIO cneLmansHo 06opyaoBaHHOro y3na oTéopa rasa v IMHUA Nogayum raza HenocpeacTBEHHO U3 rasorn-
poBoAda K MeCTY YCTaHOBKM XxpoMaTorpadpa. Cructema nogaroToBKu Npob rasa 4oskHa umeTb punbTp, obecne-
UYMBAIOLLMIA OUUCTKY MPOBHLI OT MEXaHNYECKMX YACTUL, U KamnebHOM XXUOKOCTH.

5.3.4 Ananus npob cnegyeT NpoBoAWTL He No3fHee YeM vyepes 24 Y nocne nx otéopa.

6 Tpe6oBaHMA 6e30NacHOCTU U OXpPaHbl OKpYyXatoLlen cpeabl

6.1 K paboTe ¢ xpomaTtorpadom NpUcTynatoT TOMbKO MOCre 03HAaKOMMAeHNA ¢ Mepamn 6e3onacHocTy,
N3MNOKEHHbIMU B COOTBETCTBYOLLMX pasgenax pykoBoAcTBa Mo aKcnyaTaumMm npumeHaemoro xpomatorpada.

6.2 MpupaboTe crasamm MrasoBbIMU CMeCAMU B GannoHax noa gasneHnem 4omKHb cobnogaTses npa-
Buna [8].

6.3 Tlo Tokcukonormuyeckon xapakrepuctuke cornacHo FOCT 12.1.007 cepocoaepkalime KOMNOHEHTHI,
Bxoasiwue B coctaB ['TT1, oTHocATcs k BewwecTBam lI—Ill knaccos onacHocTU. MpeaensHO AONYCTUMBIE KOHLEH-
Tpauuu B Bo3gyxe paboyei 3oHbl no FOCT 12.1.005 v rurneHnyeckum HopmaTtusam [9]:

- ceposogopoaa — 10 mr/m3 (8 cMecu cepoBoaopoaa ¢ yrneBoaopoAHbIMA rasaMn — 3 Mr/M3);

- meTunmepkantaHa — 0,8 mr/m3;

- aTunmMepkanTtaHa — 1,0 Mr/m3;

- kap6oHuncynsdpuaa — 10 mr/m3.

6.4 O6wwue Npasuna no B3pbIBO- U NOXapHO 6e30MacHOCTU, Mepbl NpeaynpeXXaeHUs U CpeacTBa 3alluThl
paboTaloLmx 0T BO3AEUCTBUA NPUPOAHOro rasa, TpeboBaHUs K UX IMYHOU r’MrneHe, 060pyA0BaHUo U noMeLLeHN-
AM pernamMmeHTUPYTCA CUCTEMON CTaHAapTOB be3onacHoCTUTpyAa, YTBEPXKAEHHbIX B YCTAHOBMEHHOM Nopsaake.

6.5 Mpu BeINONHEHUN U3MepPeHUiA Ha XxpomaTorpadax AomkHbI cobntoaaTbes TpeboBaHUA NO 3NeKTpo-
6e3onacHocTu, usnoxeHHole B FTOCTP 51350 nFOCT 12.1.030.

7 Tpe6oBaHuA k kBanudukauum onepaTopos

7.1 K BbINonHeHWo nsmepeHuin n 06paboTke pesynbTaToB AoMycKaTca NabopaHThl He Hibke 4-ro pas-
psaa, npowealuMe obyyeHue, umerowmne onbiT paGoTel B 061acTM rasoxpomartorpaduyeckoro aHanmsa u
U3yuMBLUME PYKOBOACTBO MO 3KCMAyaTaLumm NpUMeHAeMoro Xxpomarorpacda U HacTOALLUIA cTaHAapT.

8 Ycnosus npoBeaeHus xpomartorpacdmyeckoro aHanusa

8.1 O6wue ycnosus BbINOMHEHUA XpomaTorpaduieckux UsmepeHumn

8.1.1 lMpw BbINONHEHUM XpOMaTorpaHecKUX N3MepPeHnin AOMKHbI BbINOMHATLCS YCIOBUSA B COOTBET-
ctBun cFOCT 26703.
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CopaepxaHue XuMUYeckux BeLLiecTB B Bo3ayxe paboyeit 30HbI He OMKHO NpeBblllaTh CaHUTapHO—TUrne-
Hu4eckue HopMaTusbl o FOCT 12.1.005.

8.1.2 [nanasoHbl usMepeHni npuMeHsAeMbIX BComoraTesibHbIX CPeACTB U3MePeHuiA (TepMomeTpa, rur-
pomeTpa, 6apomMeTpa) AOMKHbI COOTBETCTBOBATL ANana3oHaM U3MEHEHUA KOHTPOMUPYEMBIX MapaMeTpoB
oKpyXXatoLwen cpeabl.

8.1.3 BcnomorarernbHble cpecTsa U3MepPeHUn NPUMEHSIIOT B COOTBETCTBUM C TpeboBaHMSAMM pyKOBOA-
cTBa Mo aKcnnyaTaumm n 6€30nacHoCTU UX NPUMEHEHUS.

8.1.4 BcnomoraTternbHble cpeacTsa usMmepeHun (pasgen 4) NpUMeHsIIoT NPU NONOXUTESbHbIX pe3ynbTa-
Tax UX NoBepku (kanubpoBkM), KOTopble NOATBEPXKAEHbI ASACTBYIOLIMMU CBUAETENLCTBAMU O NOBepKe u/unm
KnenMeHnem.

8.1.5 [Ins kaxxgoro aHanusmMpyemMoro KoMnoHeHTa npeaen obHapykeHus AoMmKeH cocTaBnAThL He 6onee
0,3 mMr/m3.

8.1.6 TNpwu HacTpoiike xpomaTorpaca B COOTBETCTBUMU C KOHKPETHOW M3MepUTerbHOI 3afaYveit ¢ Lenbto
obecneyeHUs HaAEXHOro U3MepPeHNs MacCoBO KOHLEHTpaLun UHAMBUAYanNbHO onpeaensieMblx cepocoaep-
XaLUX KOMMOHEHTOB YCTaHaBUBAIOT HOPMAaTUB Ha NPUeMNeMoe pa3peLueHue s AByX coceAHUX NMUKOB. Pas-
peuieHne Ryp ABYX COCEAHMX MUKOB PaccynTLIBaOT No hopmyne

Rp=2 A8 (1)
AB 7\/A+7\B

rae ta U 1g — BPEeMs yaepkuBaHua KOMNOHeHTOB A 1 B, cooTBeTCTBEHHO, C;
Ap W Ag — 3HAYeHUs LWNPUHBI NMKOB A 1 B B 0CHOBaHUK, C.
3HaueHue KpMTepus Ansa KOMMNOHEHTOB ¢ 61IU3KUMU 3HAYeHNAMU BpeMeHN yaiepknBaHus ycTaHaBnmea-
10T NP NPOBEAEHUN UCTIbITaHWIA XpoMaTorpaca U BHeaApeH MeTOAVKU BbINOMHEHWS N3MEPEHUIA 1 KOHTPONKU-
pytoT NP1 NPOBEeASHAU NEPUOANYECKON NOBEPKN.

8.2 YcnoBusa xpomatorpacuueckoro pasaeneHun cepocoepXxalimx KOMNOHEHTOB B roplovem
NPUMpPOLHOM rase

YkaszaHHbIN MeToA aHanusa MoxXeT ObITb peann3oBaH ¢ NOMOLLbIO pasfUYHbIX BapUaHTOB YCOBUIA XPO-
mMaTorpacuyeckoro pasaeneHnusa KOMNOHEHTOB rasa (Tun, pasmep 1 KONM4ecTBo XpoMaTorpaduiecknx Kono-
HOK, TeMrepaTypHbIA PEXUM 1 T. 4.) n koHdUrypauuin nabopaTtopHoOro unu NnoToKoBOro xpomarorpada.

Ycnosus xpoMmaTorpadnieckoro pasaeneHns BkoYaroT B cebsi:

- XapaKTepuUCTUKy XpoMaTorpacuyeckon KOMOHKN C ykazaHueM TUna u Mapkun MaTepuara KornoHKA 1 ee
pa3MepoB, Harpumep: KONoHKa, U3roToBneHHas 13 keapua, AnuHa — 60 M, BHyTpeHHUI anameTp — 0,53 Mm,
ToMwMHa HENOABWXHOM hasbl — 1,5 MKM, Xuakas dpasza DB-1;

- TemnepaTypHbIA peXUm TepMocTaTa KOMOHOK (B Crlydae UCMoNnb30BaHUs pexuma nporpaMmmmnpoBaHms
TemnepaTypbl TepMOCTaTa KONMOHOK): HavanbHasi TemnepaTypa TepMocTaTta KOMoHOoK, B rpagycax Lenbcus;
BpeMsi nogaepKaHusi HavarnbHoW TeMnepaTypbl TepMocTaTa KOSIOHOK; BPEMEHHbIE NHTEPBAbl MPOMEXKYTOY-
HbIX M30TEpM TepMocTaTa KOJIOHOK; KOHe4yHasl Temnepatypa TepMmocTaTta KOMOHOK, Bpems noaaepkaHus
KOHe4HON TemnepaTypbl TepMocTaTa KOSIOHOK; CKOpOCTW mogbema TemnepaTypbl TepMocTaTa KOMOHOK,
BKITHOYas pekoMeHaaLuMn No pereHepaunu;

- pabouyto Temnepatypy getekropa, °C;

- pabouyto TeMnepaTypy 403MPYHOLLErO YCTPOUCTRa, °C;

- TUn 1 TPeboBaHWSA K kKa4ecTBY rasa-HocUTENS;

- pacxof rasa-Hocutens, cM3/MuH;

- 06beMm go3bl, cM3;

- Bpems aHanusa, MuH.

B npunoxeHun B npreegeHbl npriMepbl 3agaHns yCroBuin xpomaTtorpaduieckoro aHanmsa u cooTse-
TCTBYIOLLME MPUMEPbI XpOMaTorpamm.

9 lMoAaroToBKa K BbINOMHEHUO U3MEPEHUN

Mpu NoAroTOBKE K BLIMOMHEH WO M3MEPEHWIA MPOBOASAT cneaytolume paboThbl:

- YCTaHOBKY XpoMaTorpaduyecknx KOrIoHOK (B criydae, eCrnv MOHTaX XpoMaTorpaduyeckmx KoNToHoK He
npoBeaeH NpeanpuATUEM-N3roToBUTENEM);

- KOHAWLMOHWPOBaHWeE (U1 pereHepawnio) XpomaTtorpauieckux KOMoHOK;

- HacTpolKy pabo4ero pexvnmMa xpomaTorpada;

- rpagyvpoBKy XxpomaTorpada.
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9.1 YctaHoBKa xpomaTtorpadnyeckux KonoHok

Xpomatorpacmyeckne KOMoHKA MOTYT BXOAWTb B KOMMIEKT MOCTaBKA U yCTaHaBNMBaTbCs Hernocpe-
[CTBEHHO B Xpomatorpad Ha NpeanpuUaTUU-U3roToBUTENE.

3ameHy xpomaTorpadryeckoi KONOHKU NMPOBOOUT CEPBUC-UHKEHEP UM ONepaTop B COOTBETCTBUM C
yKasaHusiMu, NpurBeeHHbIMY B PYKOBOACTBE MO 3KCnJyaTtalmn xpoMaTorpada.

9.2 KoHAuUMOHUpPOBaHUE U pereHepalus xpomartorpadmueckux KONOHOK

9.2.1 KoHauuuoHMpoBaHWe KONOHOK MPOBOASAT Npu 3anycke npubopa B 3KcnyaTaLuuto.

9.2.2 PereHepaLuio KONIOHOK MPOBOAAT B NpoLiecce aKcryaTaumu:

- NPUW NpeBbIEHNN 3HAYSHNS YPOBHS LLIYMOB HYNEBOW NUHUW, NPUBEAEHHOTO B METOAMKE NOBEPKM;

- NpU yXyaLeHun pasaennTenbHblX XapakTepucTuk XxpomaTtorpaduyecknx KomoHoK, Npu KOTOPOM pas-
pellieHne NnKoBs (Rag) BEIXOAWT 38 YCTAHOBNEHHbIE Npeaerbl;

- MpY U3MEHEHWN BPEMEHN yaepXnBaHusi KOMNOHEHTOB 6onee rpaHunL, BpeMeHHBIX OKOH, onpeaeneH-
HbIX MPWY NEePBUYHON HacTpoike XxpomaTtorpada 1 ycTaHOBMEHHbBIX B NporpaMmmMe cbopa 1 o6paboTkun Xxpoma-
Torpacm4ecknx AaHHbIX.

9.2.3 PereHepauuto xpomaTorpaguyecknx KornoHok nabopatopHbix XxpoMaTorpados NpoBoAsAT HEMOC-
peacTBeHHO B paboyem xpomaTorpade.

PereHepaumio xpomaTorpadn4eckimx KonoHOK NOTOKOBLIX XpomMaTorpadoB NpoBoAAT B COOTBETCTBUM C
NHCTPYKLMSIMM NPeanpUsaTUA-U3rOTOBUTENS UMM 3aMEHSIOT Ha HOBbIE.

9.3 MoHTax 1M NoAroToBKa annapartypbl

MOHTa)X 3NeKTPUYECKNX W rasoBbiX NIMHWIA U NOArOTOBKY annapaTtypbl K U3MEPEHUSIM OCYLLECTBNAIOT
COrnacHoO COOTBETCTBYOLMM pasdeniam aKcnnyaTaunoHHbIX AOKYMEHTOB NpeanpusTUA-U3roToBUTENS.

Bce nuHun nogayv rpagynpoBOYHOro U aHann3mMpyemMoro rasa AosmkHbl 6bITb U3roTOBMEHbI U3 UHEPTHBIX
Mo OTHOLLUEHWIO K cepocoepskaLlum koMnoHeHTam [T T1 maTepnanos; npeanoyTUTeNbHbIM ABNAETCA TPy6Ka 13
HepXaBetoLen ctanu M n3 Mmatepuana ¢ nokpoituem SilcoSteel, Sulfinert unu gp.

C Lenbio npegoxpaHeHua NoBepXHOCTEN KpaHa-Ao3aTopa OT NOBpeXaeHWI Ha MMHUM Nogaqn ra3oB Ao~
XeH yCcTaHaBNMBaTLCA (PUNLTP ANS YNaBAMBaHUA MEXaHUYECKUX NpuMecein (MeTannM4eckux YacTtuu, KoTo-
pble MoryT 06pa3oBbIBaTLCA MPU TPEHUM MeTansNa o MeTann Npu noacoeamHeHun/oTcoegnHeHUM 6annoHoB ¢
aHanM3nMpyeMbIM U rpagyMpoBOYHBLIM ra3oM).

9.4 HacTtpoiika pabouero pexuma xpomartorpada

9.4.1 HacTtpoiiky xpomaTorpada NpoBOAAT COrNacHo 3KcnnyaTaunoHHON AOKYMEHTaLUM Ha XxpoMaTo-
rpad c yuetom TpeboBaHUn aHaNMMTUYECKON 3a4a4n U KOHKPETHOro cocTasa NPUPOAHOro rasa.

9.4.2 TMocne pemoHTa xpomartorpacda unu sameHsl XxpomaTtorpaguyeckux KONOHOK HacTponKa xpoma-
Torpadpa ocyLlecTBNAETCA CEPBUC-MHXEHEPOM NOCTaBLUMKa NNy BNaaenbLem CaMoCTOATENbHO.

9.5 MpagyupoBka xpomartorpada

MpagyunpoBky xpoMaTorpacda NpoBoAAT METOAOM abCONOTHOM rpagynpoBKNU, UCMONb3YA FOCYAapCTBEH-
Hble cTaH4apTHble 06pas3ubl cocTaBa cepocoaepXkallMx KOMNOHEeHTOB NPUPOAHONO rasa — rasosble CMecu B
6annoHax nog AasneHnem (M. npunoxeHue A) (ganee — rpagynposovHas CMech).

Mocne noacoeanHeHus 6annoHa ¢ rpagynpoBOYHON CMEChI0 NpoayBaloT KpaH-A403aTop rpagyupoBoY-
HOW CMecbto, NpK 3ToM 06 LEM NpoayBaeMoro rasza 4ospkeH bbiTb paBeH He MeHee YyeM 20-kpaTHOMY 06bemy
A03MPYIOLLMX NeTelb kKpaHa 1 noaBoaawmx Tpyook. MpoayBKy NPOBOASAT € pacXo4oM rpaayupoBOYHON CMeCH,
pasHbIM 80—100 cm3/MUH. MamepeHune pacxoaa rpayyupoBOHHON CMECH POBOAST C MOMOLLLIO pacxoaomepa.

C uenbto yaaneHus atTMocepHOro Bo3ayxa U3 cUcTeMbI MoAavm rpajlyMpoBOYHOA CMECH B MOTOKOBLIN
XxpomaTtorpad pekoMeHayeTCsa Npu HavanbHOW ycTaHoBKe BannoHa co CMecbio, a Takoke nocre 3ameHbl banno-
Ha Ha HOBbLIV NMPOBECTU NPOAYBKY CUCTEMBI B PYYHOM pEXUME B TEYEHUE S5 MUH C PacxoioM rpadympoBOYHON
cMecu He MeHee 100 cM3/MUH.

paayuposky nabopaTopHOro xpomaTtorpadda npoBOASAT BPYUHYIO UMK C UCMIONIb30BaHWEM aBToMaTUYecC-
KOTO O3MPYIOLLEro YyCTPOUCTBA. PerncTpupyoT XpoMaTorpaMmmel rpagynpoBOYHON CMECU He MeHee TpeXx pas B
Havane KaXxaown cepumn U3mMepeHui.

MpwumeuyaHune— MNoacepneit UBMepeHNI NOHMMAIOT M3MEPEHUSI MACCOBOMN KOHLEHTpaLmMm cepocoepXalumx
KOMIMOHEHTOB B 04HOM Npobe NpupoaHoro ra3a unu B AByx u 6onee npobax ¢ 6rm3kMmm 3Ha4eHUSIMUM MacCOBOW KOHLLEHTpa-
LMK cepocoaepKallmx KOMNOHEHTOB, NPOBOAUMbIE C UCMONb30BAHUEM OOHOWN U TOW Xe rpaaympoBOYHOW 3aBUCUMOCTU
WIV OZHON 1 TOW Xe rpagynpoBOYHON ra30BON CMECH.
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"pagynpoBKy NOTOKOBOro XpoMaTorpacdpa B LUTaTHOM peXXrMe NPOBOAAT aBTOMaTUYECKN B COOTBETCTBUU
C nporpamMmMHbiM obecrnedyeHeM MeToaa aHanuaa. PeructpupyoT xpoMaTorpaMmMel rpagyMpoBOYHON CMeCcU He
MeHee Tpex pas. [pagynpoBKy NOTOKOBOro xpoMatorpacda NpoBoAsAT He pexe Yem OfIMH pas B CYTKN.

9.5.1 [leTeKTOpbl C NTUHEWHOW FPAaYNPOBOYHON XapaKTepUCTUKON

Mpu ncnonb3oBaHn AETEKTOPOB, UMEIOLLUMX NIMHENHYO rpadyvpOBOYHYIO XapakTepuUcTUKy, Hanpuvep
MuKpokaTapomeTp unu 3X[, rpagynpoBKy XpomaTorpada NpoBoASAT NO OAHON TOUKE.

Ons onpegeneHns rpagympoBoYHOro koadduLmMeHTa UCNonb3yoT rpagynpoBOYHYH0 CMECH C codepxa-
HUeM onpeaenaeMbiX KOMMOHEHTOB, COOTBETCTBYHOLMM cepeavHe gnanasoHa nsMepeHui.

Mpwn oBpaboTke xpomaTorpamm rpagyMpoOBOYHON rasoBOW CMECH C UCMONb3OBaHNEeM NPorpamMmHOro
obecneveHnss aBToMaTUYECKN NPOBOAAT pacyeT rpagynpoBOYHbIX KoaddULMEHTOB K;.pa” AnNsA Kaxagoro j-ro

KOMMOHeHTa no copmyne (2)

rpan
PU 2)
J Arpan
J

roe C;pa” — MaccoBas KOHLIEHTPALIWA j-r0 KOMMOHEHTa B rpalyMpoBOYHON rasoBom cMecu, Mr/m3;
A;pa” — 3HayeHuWe curHana AeTeKkTopa oT j-fo KOMNOHeHTa B rpagyPOBOYHON rasoBol CMeCH, BblpaXeH-

Hoe B ednHULAX cyeTa.
3HaveHMe OTHOCUTENBHOTO pasMaxa rpagympoBOYHbIX KO3MEPULNEHTOB RKj paccunTbIBatoT no op-
myne (3)
(Krpau Krpa.ﬂ )

R, = jmax” ™ jmin/ 100 (3)
Ki Kpan ’
jep
roe K;pn‘:gx, K;pn"i% " K;pfg — MaKkcumanbHoe, MUHUMarbHoe U cpeaHeapndpMeTUYeckoe sHadeHust rpagyvpo-
BOYHbIX KO3 NLNEHTOB AN j-FO KOMMOHEHTa.
PeaynbTat rpagymposku xpomatorpada pUHUMAETCs, €CN OTHOCUTENbHBIN pasMax Ry; NOMy4eHHbIX

3HaveHWn K;pa” He NpesblllaeT Npeaenos AONyCKaeMbiX 3HaYeHUA Ry; , PacCUUTLIBAEMbIX ANs KaXaoro j-ro

KOMMoHeHTa no chopmMyne

Rig =0,8- \/(Uo,- P -17- U2, 4)

roe UOj — OTHOCUTESbHas NpUNMcaHHas pacluMpeHHaa HeonpeaeneHHOCTb pesynbTata U3MepeHuin Ans sHa-
YeHUsA MacCOBOW KOHLLEHTPaLMKW j~TO KOMIMOHEHTa, paBHOW €ro MacCOBOM KOHLIEHTpaLIMK1 B rpagyupo-
BOYHOW razoBow cmecu,%;

Ug}a” — OTHOCUTErbHas pacLIMpeHHas HeoNpPeaeneHHOCTb 3HaYeHUA MacCOBOW KOHLLEHTPaLIMM j-ro KOMNO-

HeHTa B rpalyMpoBO4HON ra3oBoi cMmecu, %.

MpoBepky NpueMnNeMocTu rpagyupoBky nabopaTopHoro xpoMmartorpada nposoaUT onepaTop.

MpoBepka NpuemMneMocTy rpagyMpoBKA NOTOKOBOro XpomaTorpada AoMmKHa NpoBoAUTLCS aBTOMAaTU-
Yecku 6rnokoM ynpasneHus xpomatorpadom.

Ecnu no pesynbTaTam Tpex U3MepeHuii He NofydYeH pesynbTaT, yAoBNEeTBOPAIOLLMIA TpeboBaHUAM HOP-
MaTuBa Ha pa3max, NPoBOASAT AOMNONHUTENIbHOE U3MEPEHNE N PACCUNTHIBAIOT pa3max 3Ha4eHUA rpagynpoBoY-
Horo koadduumeHTa nNo pesynbTaTam Tpex nocneaoBaTenbHO NOMYHYEHHbIX 3HAYEHWIA.

B cny4ae, ecnu B cepun U3 NSTU U3MepeHuid ana nabopatopHOro unu NOTOKOBOro xpomaTtorpaca He
nony4yeHo yaoBNETBOPAOLLEE HOPMaTUBaM 3Ha4YeHNe rpagynpoBOYHOro koadduumeHTa, M3MepeHus Npekpa-
LWAIOT, BbISICHAOT NPUYUHY HECTAOUbHOCTU NoKasaHWil xpomaTtorpada 1 NnpeanpuHUMaloT MeponpusaTUs no
ee ycTpaHeHuto.

3a pesynbTaT onpeaeneHus rpaJyupoBoUHOro koadduumneHTa l?;pa“ NpUHAMALOT cpeaHeapumeTu-

yeckoe 3HayYeHue Tpex NocneaoBaTesbHO NosyYeHHbIX 3HAYEHWI, YAOBNETBOPAOWMUX TPeGOBaHNAM Npuem-
nemoctu [bopmyna (4)], no cneaytoweit opmyne
3
S
kean = T/
Ji 3

®)
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MpumedaHue—pu nogTBepxaeHNM cTabnnbHOCTH pabounx XxapakrepucTuk xpomarorpada MoxeT 6biTb
NPUHATO COrNacoBaHHOE peLleHne 06 M3MeHeHUM NepuoaNYHOCTY rpagyvpoBKM XpomaTorpada.

9.5.2 [leTeKTOpbl C HENTUHENHOM rPaayUpoOBOYHON XapaKTe pUCTUKON

Mpu ncnonb3oBaHUN OETEKTOPOB C HENTMHEMHOW rpagyMpOoBOYHON XapaKkrepucTukon, Hanpumep Mo,
MMM, rpagympoBKy XpoMaTtorpada npooadaTt ana paboyero gnanasoHa (ot 1 go 20 mr/m3 unn ot 20 ao
50 mr/m3) no AsyM Toukam, cooteeTcTyloMM 20 % (C4) 80 % (C,) OT BepxHero npeaerna guanasoHa usmepe-
HUR.

BbixogHOW curHan anst aTnx 4eTeKTOpoB U MaccoBasi KOHLEHTpaUMs KaXaoro j-ro cepocoaepxallero
KOMIMOHEHTa CBsi3aHbl ypaBHEHUEM

A=k.C", (6)
rae kn n — koaduumneHTsl, onpegensiemMble No opmyriam:
A
k=22 7
o (7)
IgAﬁ
n=_12, ®)
gt
C,

rae Ay n A, — 3HaveHnsa curHana AeTekTopa oT j-ro KOMMOHEHTa B rpaAyupoBOYHbIX rasoBbix cmecax Cy n C,,
Bblp@XeHHble B eAMHULax cyeTa.
MoovepeaHo Ha Bxoa XxpomMaTorpada nofatoT ra3oBble CMECH C MacCcoBoM KoHueHTpauuein Cq n C,. Kaxk-
Oyt cMecbk noaatoT He MeHee Tpex pas (/ = 3). [poBoAAT NpoBepKy NPUEMIIEeMOCT M MOSNyYeHHbIX 3Ha4YeHWUIA cur-
HanoB A 1 A, Mo OTHOCUTENbHOMY pasmaxy RAq WRp, no copmyne

= (Amax Anin) -100 (9)
Ap
rae Amax, Amm I/IA — MaKcumarnbHoe, MMHMManbHOoe U cpeaHee 3HavYeHUA BbIXOAHbIX CUrHanoB.

I'IonyquHble 3HaueHusi R, BMPOLIEHTaX, He A0/MKHBI MPeBbILaTh NpefenoB A0MyCKaeMbIX 3HAUEHNIAR 4,
B NpOLeHTax, paccunThiBaeMbIX A1 KAXA0r0 j-ro cepocofepkalliero KOMNoHeHTa no popMynam Tabnuub 2.

o B npouenTax
BbixogHow curHan ’s
: om0 o7
- Ra = 0.65- J(U0i)2—1,7-(UBpfﬂ)2

rae Uy; — oTHocuTenbHas MpUNucaHHas paclumpeHHas Heorpe/eNeHHOCTb pesyrnbTaTa u3MepeHuii Ans sHa-
YeHWsA MacCOBOW KOHLLeHTpaLUWm j-ro cepocoepkalliero KOMNoHeHTa, paBHOW ero MacCcoBOW KOHLLeH-
Tpaluu1 B rpagyvpoBoYHON rasoBoi cMec, %;

— OTHOCUTENbHAsA pacluMpeHHas HeonpeaeneHHOCTb 3HaUeHUSI MacCOBOW KOHLIEHTPaLMM j-T0 KOMMO-
HeHTa B rpagympoBoYHoi cmech, %.

rpan
Uy

MpoBepKy NprMeMeMocTy rpadyMpoBkM NnabopaTopHoro xpoMarorpada NpoBoAUT onepaTop.

MpoBepka NPUMeMIeMoCcTi rpagyvpoBKX NOTOKOBOrO XpoMaTorpaca AorkHa NpoBOAUTLCH aBTOMaTH-
Yyeckin 6110KOM yrnpasneHus xpoMaTtorpadom.

Ecnu no pesynbTataMm Tpex UsMepeHuin He NosnydeH pesynsTaT, yaAoBNeTBopsaoLmi TpeGoBaHUAM Hop-
maTuBa Ha pasMax, NpoBOAAT AONONHUTENbHOE U3MEPEHUE U PACCHUTBIBAIOT pasMax BbIXOAHbIX CUrHANoB No
pesynbTaTaM Tpex nocriefoBaTeNbHO Nony4YeHHbIX 3HaYeHUIA.

B cnyyae, ecnv B cepun U3 NATU U3MepeHunii Ans nabopaTopHOro MM NOTOKOBOro Xxpomartorpada He
nonyyeHsbl yOOBNETBOPSIOLLME HOPMATUBAM 3HAYEHMUS BLIXOAHBIX CUMHAMOB, U3MEPEHUs NPeKpaLLatoT, BbIsSC-
HSIOT MPUUMHY HecTabUNbHOCTM MOKasaHWi Xxpomatorpada W NpednpuHUMAOT MEeponpuaTUA No ee
yCTpaHeHMHo.

8
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3a pesynbTat onpeAeneHuns BbIXOAHbIX CUTHaNoB A4 U A, MPUHUMAIOT cpeaHeapudMeTUHecKoe 3Have-
HUe Tpex NocneaoBaTenbHO MoSyYeHHBbIX 3HaYeHU, yAOBNeTBopsioWmMX TpeboBaHMsIM npuemMnemocT (no
cdopmynam Tabnuubl 2), no cnegytoweit choopmyne

Me

.

_ A (10)
A==
3

Mo 3HaueHusam Ig A, nlg A, paccuunTeiBaloT 3Ha4eHUs koauLMeHTOB k no chopmyne (7) v n no popmy-
ne (8).

9.5.3 B Tom cniyyae, ecnun MaccoBasl KOHLEHTpauUWsa KOMMOHEHTOB B rpagyMpoOBOYHON ra3oBoOn cMecu
OTNMYaeTCA OT MaCCOBOI KOHLIEHTPaLuK B aHanuaupyemoii npobe npupogHoro rasa He 6onee yem Ha 50 %,
npu ucnonbsosaHumn getektopa M@ unu Ne gonyckaerca ncnonb3oBaTth rpaynpoBOYHYI0 3aBUCUMOCTb
Buaa C=f(A,JA).

10 BbinornHeHWe uaMepeHnn

10.1 Mocne nony4eHWs MONOXUTENbHLIX Pe3ynbTaToB rpagyvpoBKM XpomaTorpada npuctynawT K
BbIMOSIHEHWIO U3MEPEHNIA MacCOBOM KOHLIEHTPALIMK CEPOCOAEepXXaLLMX KOMMOHEHTOB aHanM3upyemoro rasa.

10.2 [osumpoBaHue Npobbl aHanM3nmpyemMoro npupoaHoro rasa B MOTOKOBLIN xpomarorpad ocywecTsns-
eTCsl B aBTOMaTU4eCKOM NporpaMmmmnpyemMom pexnumve.

Mocne nepeknioYeHUs IMHU Nogaym ¢ rpagynpoBOYHON cMecu Ha aHanusupyembi I'TT1 nposoaaT npo-
AyBKy (9.5).

10.3 [osupoBaHue npobbl aHanM3npyemMoro npupoaHoro rasa B nabopatopHbIin xpoMmaTorpad ocylue-
CTBMSAOT B PyYHOM UM aBTOMaTUYECKOM peXUME.

K Bxoay AosupytoLero yctpoictea nabopatopHoro xpomartorpada nogknioydaoT npo6ooT6opHUK € Npo-
6ol rasa.

MpoBoaaT npoayeky (9.5). Mocne 3aBeplueHUst IPOAYBKU NEpPEeKNoYaloT A0o3upyloLiee YCTPOUCTBO AN
BBOAA Npobkl rasa B XxpomaTorpad.

10.4 TMocne 3aBepLUeHMs perucTpaumm XxpomMmaTorpamMmmbl C UCNOJSIb30BaHNMEM BCTPOEHHOO UITU BHELLIHE-
ro 6noka 06paboTkN AaHHbIX aBTOMAaTUYECKN OCYLLIECTBNAETCS pacyeT 3HaYeHUI MacCcoBOW KOHLIEHTpaLuum
cepocogepxalmx komnoHeHToB B [TT1.

PesynbTaThl pacyeTa 3Ha4EHUIA MacCOBOM KOHLEHTPaLMKN cepocogepKallmx KOMNOHEHTOB Npobbl npu-
POAHOrO rasa apXmMBMpPYTCA M MOTYT 6bITb No TpeboBaHMIO onepaTopa uaBneyYeHbl 451 MPOCMOTPa Ha MOHUTO-
pe KOMMboTepa UK NonyYeHbl B BUAe pacnevartku.

10.5 Mpagyuposka xpomaTorpada 1 aHanus AoMKHbI NPOBOAUTLCA NPU OANHAKOBLIX YCITOBUAX, YKasaH-
HbIX B 8.2.

10.6 MMpu pexxume HenpepbIBHOIO aHanNu3a rasa NOTOKOBLIM XpoMaTorpadoM BhIMONHEHUE U3MEpeHNi
MacCOBO KOHLIEHTpaLMM KOMMOHEHTOB NPOBOAUTCSA COrfacHoO 3aAaHHOMY anroputmy paboTel xpomarorpada.

10.7 Mpu nepuoanyeckom aHanuse coctaBa rasa no TodedHbIM npobam, oTobpaHHbIM B Npob6ooT60op-
HUK, NPOBOAAT TPU U3MEPEHUS MaCCOBOM KOHLIEHTpaLMn KOMNOHEHTOB B NpobGe.

10.8 MepBuuHyo 06paboTKy pe3ynbLTaToB XxpoMaTorpaduyecknx UsmepeHUini MaccoBOW KOHLEHTpaLm
cepocoaepXaLlumx KOMNoHeHTOoB B Npobe T ocylwecTBAAT C NOMOLLbIO BCTPOEHHOIO UK BHellHero 6rioka
06paboTkn AaHHbIX.

10.9 OtyeT Gnoka 0bpaboTku AaHHBLIX AOMKEH coaepXaTb MHMOPMAaLMIO O MAacCOBOM KOHLIeHTpaLuum
cepocofiepXallnx KOMNOHEeHTOB Cj (Mr/m3).

10.10 MaccoByto KOHLEHTpaLMIO cepocofepXallmx KOMNOHEHTOB CjB npo6e M1 npu nuHenHon rpaay-
NPOBOYHOW 3aBUCUMOCTU UCTIONb30BaHHOIO AeTeKTopa (MukpokaTapomeTp unu X)) paccumTeiBaloT aBToma-
TUYECKU C UCMONb30BaHWEM MpOrpaMMHOro obecneveHUa nocne 3aBeplieHUA aHanuMsa B COOTBETCTBUU C
dopmynoi

C=KP. A, (11)

roe K;.pa” — 3Ha4eHuWe rpafyMpOBOYHOro KO3 uLMeHTa KOHKPETHOrO KOMMOHeHTa, Mr/(M3 - edl. cueTa);

A |, — 3HaueHue cUrHana aeTeKTopa Ans KOHKPETHOrO KOMMOHEeHTa B aHanusupyemoii npo6e T, BeipaxeHHoe
B eANHNLax cyeTa.
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10.11 MaccoByto KOHLEHTpaLMio cepocoaepKallmx komnoHeHToB C;B npobe M1 npu HenuHelHol rpa-
OYUPOBOYHON 3aBUCUMOCTW UCMONb3oBaHHOro aetektopa (MNP nnu Flﬁcbﬂ.) paccyYnTbIBAOT ANSA Kaaoro
onpegensemMoro KOMMoHeHTa no hopmynam:

IgA; -Igk;
lgC; = w, (12)
nj

raekinn;_ koaddurLUMeHTEl, onpedensiemslie no hopMynam (7) v (8) Ans Kaxaoro j-ro KOMMoHeHTa
;=109 . (13)
10.12 MaccoByHo KOHLIEHTPaLMI0 CepocoaepXKallmx KOMNOHEHTOB Cj B npobe M1 npy HenuHenHo rpa-
OYUPOBOYHON 3aBUCUMOCTU BUAa C=f( \/Z) paccunTbIBalOT ANA KaX4oro onpeaensieMoro KoMrnoHeHTa no ¢gop-

myrne

6= cpn. A (14)
. A"jpa”:l

roe C;pa” — MaccoBas KOHLEHTpaLWs j-r0 KOMMOHeHTa B rpayMpoBOYHON ra3oBoii cMecu, Mr/m3;

A;pa” — 3HaueHWe curHana JeTeKTopa OT j-ro KOMMOHEHTa B rpadyvMpoBOYHON ra30Bo CMECH, BLIPAXKEH-
HOe B eAMHMLIaXx cyeTa.

10.13 PaccuuTeiBaloT cpegHeapudMeTUYeckoe 3Ha4YeHNE MacCOBO KOHLIEHTpaLMKU TpeX Nony4YeHHbIX
pesynbTaTtoB M3MepeHuin no oopmyne

3
Yoy (15)
Cjep = ’:13

10.14 TpoBepstoT NPMEeMIeMocTb MOSyYeHHBIX pe3ynbTaTtoB UaMepeHuid. MNMpoBepKy NpUuemnemMoctu
Tpex nocnegoBaTenbHbIX U3MEPEHUI MPOBOAST MO 3HAYEHUIO OTHOCUTENBHOMO pasmaxa Rcjno dopmyne

RCj - (ijax _ijin)_ 100 (16)
jep
rae Cjmax: Cjmin ¥ Cjcp — MakcumarnbHoe, MUHUManbHoe 1 cpeaHeapiMeT4eckoe 3HaueHA MaccoBoi
KOHLIEHTPaLIMIM KOMMOHEHTA, MOry4YeHHbIE MPU TPEX U3MEPEHNSAX, MI/M3.

PesynbTaThl cunMTaoT npuemneMsimMm, ecnm ch He npeBbIWaeT 4ONycKaeMbIX 3Ha4eHUA, YKasaHHbIX B
Tabnuue 3.

Ta6nwuuya 3—lpeaens 4onyckaeMoro OTHOCUTENIBHOTO pa3maxa pe3ynbTaToB M3MEPEHUI MacCOBOI KOHLEHTpaumm
cepocogepxawmx komnoHeHToB [TT1 B gnanasoHax namepeHui

JvanasoH MaccoBol KOHLUEHTpaLmm, Mr/m3 1,0—20 20—50

RC/,%,npmn=3 14 10

Mpu HECOOTBETCTBNN MOMYYEHHbIX PEe3yNbTaToB U3MEPEHMI MACCOBOW KOHLIEHTPaLuKn TpeboBaHuam
npremnemMocT NpoBOASAT elle 04HO n3MepeHue. MNMpoBepKy NPUemMNIeMocTm NoyYeHHbIX pesybTaToB n3me-
peHWiA NPOBOASAT Mo pesynbTaTaM Tpex nocneaoBaTenbHO NPOBEAEHHBIX U3MEPEHUIA.

B cnyyae, ecnu npu npoBegeHUN NATU U3MEPEHUI He NOMyYeHbl YOOBNeTBOPUTENbHBIE PesynbTaThl,
n3mepeHus npekpatyatoT. Mpoby NpnaHaloT HecTabunbHoM 1 GpakytoT.

10.15 3a pe3ynbTaT U3MEPEHU MaCCOBOIN KOHLIEHTPaLMK j-r0 KOMMNOHEHTa NPUHUMAaLOT cpeaHeapud-
MeTUYeCcKoe 3HayYeHue Tpex NOJSyYeHHbIX PesynbTaToB, YAOBNETBOPALWNX Tpe6oBaHNAM NpUeMnemMocTy,
paccyuTbiBaemoe no copmyne
c, (17)
Cj.:il 3 .

3
=1

10
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11 O6paboTkam ohopmMmneHune pe3ynbLTaTOB U3SMEpPEHUN

11.1 3a pesynbTaT M3MepeHUst MacCoBOW KOHLEHTPaLMUN cepocoaepKallimX KOMMNOHEHTOB NPUHUMALOT
3HaYeHus:

- NPV HenpepbIBHOM KOHTpOore (MOTOKOBbIE XpoMaTorpadybl) — rMosly4eHHoe B 4aHHbIA MOMEHT e4H Y-
HOe 3HaYeHue UNn cpegHeapnpmeTMYeckoe 3HauYeHe, paccinTaHHoe 13 BCeX NoryveHHbIX eAUHNYHBIX 3Ha-
YeHUI 3a onpeaeneHHbIN NPOMEXXYTOK BpeMEHU;

- Mpwv nepuoauyeckom koHTporne (NabopaTopHble XpomaTorpadbl) — cpegHeapndmeTudeckoe sHade-
HWe Tpex nocrnefoBaTenbHO NOMyYeHHbIX pe3ynbLTaTos, YAoBNeTBopAoWMX TpebosaHusam 10.14.

11.2 PesynbTaT namMepeHns MacCoBO KOHLEHTpaLWUK j-r0 KOMMOHEHTa B aHanusupyemoli npobe rasa
3anucelBaloT B BUAe

[C; = U(C; )] mr/M’, (18)

rae U( Cj) — pacluMpeHHast HeonpeaeneHHOCTb NpU Ko3ddrLMEeHTe oxBaTa, paBHOM 2, pesynbTaTa nusmepe-
HUS MaCCOBOW KOHLLEHTPaLMI cepocoaepxalliero komnoHeHTa T, BblpaxkeHHas B Mr/m3 (cooT-
BETCTBYET rpaHuue abcontoTHOM norpeluHocTv npu P = 0,95).
3Ha4veHne abCconoTHOM pacluMpeHHOoN HeonpeaeneHHOCTN pesyrbTaTa U3MepeHUsi MaccoBOW KOHLUEH-
Tpauumn U(C;) cepocoaepxalliero KOMnoHeHTa npoGel rasa BIYMCIIAT No hopmyre

— . _Ug(C))-C; (19)
u(c;) =12,
100
rae Up(C;) — 3HayeHne oTHocUTebHO pacluMpeHHON HeonpeaeneHHOCTH pesynbTaTta U3sMepeHns Macco-
BOM KOHLEHTpauuW, KOTOpoe BLIMMCNAT Mo Tabnuue 1 ANsS KOHKPETHOro 3HaveHus
KOHLUeHTpauuu, %.

MpumeyaHue—B Tom cny4ae, ecnu pesynbTaT W3MEPEHUI COAEPKAHUA CEPHUCTLIX coeauHenuii B [TT1
nony4eH B eAnHULAX MOMSPHOW 0NN, TO NepecHeT NoNy4YeHHbIX 3Ha4eHUI MONAPHOW 0NN KOMMOHEHTOB B 3HAYEHUsI Mac-
COBOW KOHLEHTPaLuM OCYLLECTBISOT B COOTBETCTBUM C MpunoxeHunem I

11.3 PesynbTar onpegeneHns MaccoBON KOHLEHTPaLMN KOMIMOHEHTa OKPYTTISIiOT B COOTBETCTBUU C4YUC-
NOBLIM Pa3pagoM 3Hauallen Lndpbl pacluMpeHHoN HeornpeaeneHHOCTH.

OkpyrneHue npoBoaaT cneayowum o6pasom.

CHayana npoBogsT OKpyrreHue BEIYMCNEHHOrO 3HaYeHus1 abCcomntoTHOM pacluMpeHHoOn HeonpeaeneH-
HOCTN U(Cj ), TPV 3TOM COXPaHSAIOT:

- ABe umdpbl, ecnn nepsas 3Havawas umudpa pasHa 1 unm 2;

- OAHy undpy, ecnun nepsas 3Havaluasn umdpa pasHa 3 1 bonee.

3aTem NpPoBOAAT OKpyrieHue pesynbTaTa. PeaynbTar onpegeneHus AOMKeH oKkaH4MBaTbCA Lndpoi
TOrO Xe paspsaa, YTo 1 3HavYeHne ero abcoNOTHON HeoNpeaeneHHOCTH U(C )-

11.4 MonydeHHble pesynbTaTbl 0hOPMANAIOT B BUAE NPOTOKONA, cbopma KOTOPOro NpuHATa Ha Npeanpusi-
THK.

12 PacueT MacCcoBOW KOHLIEHTPaLM MepKanTaHOBOM cepbl U 06Len cepbl

12.1 PacueT MaccoBOW KOHLEHTPaLun MepKanTaHOBOM cepbl

MonyyeHHble peaynbTaTbl U3MepeHUs MacCOBOM KOHLIEHTpaLIMM MepKanTaHoB MOTyT GbiTb UCNOMb30Ba-
Hbl 4N1s pacdeTa CyMMapHOro coaepxaHna MepkanTaHoBoii cepbl. MaccoByto KOHLEHTpaLIMIO Cepbl ANs Kaxao-
ro MepKkanTtaHa onpeaensoT no popmyne

C, .-3207
Cs = ZRSH); P (20)
Mrsh);

rae Cgj — MaccoBast KOHLEHTPaLMA MePKanTaHOBO Cepbl B j-M MepKanTaHe Mr/m3;
C(RSH» MaccoBast KOHUEeHTpaums j-ro MepkantaHa s TT1, mr/m3;

32,07 — aTtomHaa macca cepbl, [/Monb;
MrsH)j — MonsapHas Macca j-ro MepkanTaHa, ykasaHHas B Tabnuue 4, r/mons.

1"
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Tab6nwuya 4 — 3HayeHVs1 MONSIPHOW Maccbl KOMMOHEHTOB

HavmeHoBaHWe KOMNoHeHTa Popmyna KoMrnoHeHTa MonspHas macca, r/monb
CepoBogopoa H,S 34,08
KapboHnuncynedua COS 60,07
MeTtunmepkanTaH CH5SH 48,11
OTunmepkanTaH C,HsSH 62,14
W3onponnnmepkantaH n30-C,H,SH 76,16
MponunmMepkanTaH C,H,SH 76,16
Brop-6ytunmepkantaH (C4HgSH) 90,19
TpeT-6yTnnmepkantaH Tpet-C,HySH 90,19
M3obyTnnmepkanTtaH n30-C4HgSH 90,19
BytunmepkantaH C4HgSH 90,19

CymMmapHyo MaccoBYIo KOHLEHTpaLuio MepKanTaHOBOW cepbl Czsj 8 [TT1 paccuntbiBaloT no hopmyne
Cys; =X.Cs;» (21)
J

rae Cg,— paccyuTaHHble 3HaYeHUs MaccoBOW KOHLEHTpaLMM MepkanTaHoBOM cepbl B onpeaenaemMblx mep-
KanTaHax 13 4Mcna ykasaHHbIX B Tabnuue 4.
12.2 Pacu4eT MaccoBOM KOHLieHTpaLum obuien cepbl
MonyyeHHble pesynbTaThl U3MEPEHNsT MacCcoBOW KOHLEHTpauun ceposoaopoaa 1 kapboHuncynsduaa
MoryT B6bITb MCMNOML30BaHbI Af151 pacyeTa MaccoBOW KOHLEHTpauumn obLuein cepbl. MaccoByto KOHLEHTpaLmio
cepbl B cepoBogopoae U kapboHUncy nbduae BuMUCAAT No chopmynam:

G, = Oty 3207 (22)
HS M)
c _ Ccos) 3207 (23)
Scos Mcos) -

MaccoByto KoHUeHTpaLuio 0bLLen cepbl BEIMUCTISIOT Mo hopmyne
CZS . z Csj + CSHZS + CSCOS . (24)
/

13 KoHTponb TO4YHOCTHU

KOHTpOmnb TOYHOCTM BKITIOYAET eXXeAHEBHEIN KOHTPOMb, NePUOANHECKUIA KOHTPOb M KOHTPOIb NpaBuIib-
HOCTMW.

13.1 EXegHEeBHbIN KOHTPOSb TOYHOCTU MO AaHHOMY CTaHAapTY BKAoYaeT B cebs:

- MPOBEpPKY NPUEMIeMOCTM PesynbTaToB rpadymposki no 9.5.1 1 9.5.2;

- MPOBEpPKY NPMeMNeMocTy pesynbTaTa U3MepeHnin MaccoBO KOHLIEHTPaLMM KOMMoHeHTa B Npobe rasa
npu nepuoamnyeckom koHtpone no 10.14.

13.1.1 KoHTponb cTabunbHOCTN pe3ynbTaToB onpeaeneHns rpadypoBoYHbIX kO3 PULMEHTOB BbINOM-
HAIOT C UCMOb30BaHWEM KOHTPOMbHBIX KapT 0AHUM 13 cnoco6oB, nanoxeHHbix 8 FTOCT P UCO 5725-6.

13.1.2 KoHTponb cXoAMMOCTY pesybTaToB M3MEPEHUA Ana 4eTeKTOPOB C HeIMHEWHOW rpaaynpoBoY-
HOW XapaKTepUCTUKON NPOBOAAT AN BbIXOAHBIX CUrHamNoB (BbICOT MM NioLwaaen NUMKoB), NonyvyaemMbIx npu
nopade rasosbix cmecei Cy 1 C,, cooteeTcTBYOWMX 20 % 11 80 % AnanasoHa usmepeHuin, aHanormyHo 13.1.1,
MCNoNb3ys B KAYeCTBE KOHTPOTbHbLIX MoKasaTenel BbICOThI UMW NNoLLaan NuKos.

CBuaeTensCTBOM HeYAOBIETBOPUTENBLHOMO COCTOSIHUA XpomaTorpadgpa ABnATCS:

- MOCTOsIHHOE Bo3pacTaHne Unn yoeisaHne A, Unm Ao;

- OTNNYMe TeKyLIMX 3Ha4eHun A, nnnu A, 6onee yeMHa 2R 4, O cpaBHEHUIO C ONpeAeneHHbIM NpY NepPBUY-
HOW rpagyunpoBke Xpomarorpacda.

13.2 KOHTPOsb TOYHOCTU Pe3ynbTaToB U3MEPEHNIA MO HacTosLLEMY CTaHAapTy NPOBOASAT B CleayHLLMX
cnyyasx:

12
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- rocne peMoHTa XxpomMaTorpada;

- nocne 3aMeHbl XpoMaTorpadguueckoi KOMoHKM;

- nocrne U3MeHeHUs NnapaMeTpPOoB HACTPOKN XpomaTorpada;

- rocne U3MeHeHus napameTpoB 06paboTkm XxpomaTorpadundeckoin nHdopmaLuun;

- BO3HWKHOBEHMWS COMHEHWA B NpaBUIbHOCTU paboTbl pasMaxa rpagynpoBOYHbBIX KoadduuneHToB
(NMMHeNHasa 3aBUCUMOCTb) Uy NNoLwaaen NMkos (HennHenHas 3aBMCUMOCTbL) B YCIOBUSIX MOBTOPSIEMOCTH.

13.2.1 Mpwn nUHeRHoN rpadyMpoOBOYHON XapaKTepUCTUKe KOHTPOMb NpoBoasT Ans nabopaTopHbIX n
MOTOKOBbIX XpoMaTorpadoB No rpagyupoBOYHON ra3oBoi cMecu. MpadynpoBOYHYH CMeCh BBOASAT B XpoMaTor-
pac He MeHee 6 pa3s. PaccunTbiBaloT cpeaHeapudMeTUeckoe 3HaveHue K;paﬂm OTHOCUTENBHbIN pasMax

MONYYeHHbIX 3HAYEHWUA.
OTHOCMTENbHbIV pasmMax BbluncsoT no chopmyne (3).
BbluncrneHHble 3Ha4YeHWs 4OMKHbI YAOBNETBOPATL HEPaBEHCTBY

RISHTP < Q6Ry, (25)

roe R,'< — HOPMaTWBbI, KOTOPbIE paccUUTbIBAOT Mo hopmynam Tabnuupl 2.

13.2.2 TMpu HenUHeRHOM rpagypOBOYHO XapakTepUCTUKe KOHTPOSb NPOBOAAT AN NabopaTopHbIX U
MOTOKOBbLIX XpoMaTorpadoB No ABYM rpaflyMpOBOYHbBIM rasoBbiM cMecsiM. Kaxayo rpaaynpoBOYHYO ra3oByio
cMech BBOAAT B XpomaTorpad He MeHee 6 pas. PaccunTelBatoT cpedHeapudmMeTydeckoe sHaveHne A (A nA,)
1N OTHOCUTEbHbBIA Pasmax Moy4eHHbIX 3HAYEHWUIA.

OTHOCUTENbHbIV padmMax BbluMCAsOT No chopmyne (9).

BbluncrneHHble 3Ha4YeHNs AOMKHBI YAOBIETBOPATL HEPaBEHCTBY

RIMTP < 06Ry. (26)

13.3 KoHTponb NpaBuibHOCTU pesyrbTaTta M3MepeHWA MacCOBOW KOHLEHTpaLun cepocoaepXalimnx
KOMTMOHEHTOB

MpoBoAAT aHanNM3 KOHTPOSbHOro 0bpasLia No HacToAWweMy CTaHAAPTY, CPaBHUBAIOT U3MEPEHHbIE 3HaYe-
HWUS MaCCOBOW KOHLIEHTPaLUM CepocodepKallxX KOMMOHEHTOB € NAcNopTHLIMU 3HAYEHUAMMN.

PaccunTbIBaloT OTKNIOHEHWE U3MEPEHHOrO 3HaYEeHNUA OT NacNOPTHOIO 3HAYEHUsA MacCOBOW KOHLEHTpa-
Lmn. MonyyeHHble pacxoxXaeHus He A0MMKHbI NPEeBbIWAaTh 3Ha4YeHWI HeonpeaeneHHOCTU pesynsbTaTa usMepe-
HUSi MaCCOBOW KOHLIEHTPaLIMMU KOMMOHEHTa, pacc4uTbiBaeMblX rno popmyne (19).

13
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Mpwunoxenne A
(ob6a3aTenbHoe)

TpeﬁOBaH nA K METPONOrM4eCKMM Xapaktepuctukam cpeacTB rpagynpoBKu Xpomartorpados,
npegHa3Ha4eHHbIX ANA aHanu3a cepocogepxawmnx KOMNOHeHTOB NPUPOAHOro rasa

MeTpornornyeckme xapakTepUCTUKM rocyAapCTBEHHbIX CTaHAAPTHLIX 06pa3LoB cocTaBa npuBeaeHbl B Tabnmue A.1.

Tabnuua A1

HaumeHoBaHue
onpenenaemMoro KOMnoHeHTa

Xumuueckas copmyna

HomuHaneHoe 3HaveHue
MaCCOBOW KOHUEHTpaL un
ornpeaenaemMoro KOMNoHeHTa,

OTHOcUTENbHaNA pacLLMpeHHas
HeonpeaeneHHoOCTb (Npu
koadprumeHTe oxaara,

mr/m3 pasHom 2) Uy(C), %
CepoBogopog, H,S 5—20 10
20—50 7
5—20 10
MeTunmepkanTaH CH3SH
20—50 7
5—20 10
OTunmMepkanTaH C,H5SH
20—50 7
5—20 10
W3onponunmepkanTaH n30-C5H,SH
20—50 7
5—20 10
MponunmepkanTaH C;H-SH
P b s 20—50 7
5—20 10
Brop-6yTunmepkanTan BTop-C,H,SH
i P e 20—50 7
5—20 10
TpeT-byTnnmepkanTaH Tpet-C,H,SH
P g P a0 20—50 7
5—20 10
M3o6yTnnmepkantaH 130-C4HgSH
20—50 7
5—20 10
bytunmepkanTtaH C,HqSH
g P ©e 20—50 7
Kap6 ) cos 5—20 10
ap6oHuncynbhu
i Y 8 20—50 7

MpnmedyaHne—B kavecTBe MaTpuLbl MOTYT UCMONBb30BATLCH a30T, renuii UNn MeTaH.
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Mpunoxexnne b
(cnpaBouHoe)

Tunbl AeTeKTOpoB, UCNONBL3YeMbIX NMPU aHaNU3e cepocoaepXalimx coeqUHEeHUN

B.1 ATtomHO-3MuccnoHHbIn AeTexTop (A3)

Boixogswume n3 rasosoro xpomarorpadpa BeL,ecTBa BXO4AT B KIOBETY, rAe MHAYLMPYETCA Nina3sma v noagaepXXuBaeT-
€Sl C NOMOLLBIO PA3NUYHBIX HhOPM 3HEPMM (OBLIYHO C MOMOLLLIO MUKPOBONHOBOW UHAYKLUMK). POTOHLI, UCNYCKaEMbIE BO3-
6yAEHHbIMKM aTOMaMK, UASHTUDULIMPYIOTCSA NO ANIMHAM BOSH U MOTYT BbITb KONMYECTBEHHO ONpeAerneHbl. TOT AeTEKTop
MMeeT pa3Hylo YyBCTBUTENBHOCTL K Pa3HbiM aToMaM.

B.2 3nekTpoxmmunyecknin getextop (IXA)

Boixogswume n3 razosoro xpomartorpadpa cepocogepxawme BeWwecTea BCTYNaOT B peakLmio Ha NOBEPXHOCTU INeEK-
Tponuta. 3Ta peakuma co3gaeT NOTOK SMEKTPOHOB (pedoKc-peakumns). MHAyuMpyeMblii TOK MU3MEPSIETCA SNEKTPOAaMK.
OTOT geTekTop ABNSeTCs MynbTUCNeUndUUHbLIM A Pas3fYHbIX COEAUHEHUI B 3aBUCUMOCTU OT BbIBpPaHHOIO 3MeKTPo-
nuta.

B.3 3nexTpoHo3zaxBaTtHbin geTekTop (331)

OnNeKTPOHO3axBaTHbIN AETEKTOP COAEPXKUT PaanoaKkTUBHBIN UCTOYHWUK, NPUMEHSIEMbIN A CO34aHUS NOTOKA 3rek-
TPOHOB. ITOT NOTOK U3MEPSIETCS C MOMOLLLIO 3MeKTpoAoB. Koraa Beixogsawme n3 razoeoro xpomarorpada Bewiectsa npo-
X0[AT Yepes AeTeKTop, HEKOTOPOe KONMYECTBO 3MIEKTPOHOB MOXET pearnpoeaTtb C HUMU, YTO TAKMM 06pa3oM U3MeHAeT
n3mepseMbin TOK (PEXMM HaNPSHKEHUS MOCTOSIHHOTO Toka). CneunduyHOCTb 3aBUCUT OT paanuuunii CpoAaCTBa COeAMHEHNI
K 3MeKTPOHy. B TakoM cnyyae OTKIIMK CUITbHO 3aBUCUT OT COEAUHEHUS.

5.4 NnameHHo-dboTomeTpnyecknin aetekTop (NMdAQ)

Brixoasume ns razosoro xpomartorpada BellecTBa CropaioT B NNameHU ropenkun co cneuucnyHbIMU COOTHOLLEHUS-
Mun Ho/Bo3ayx. MNpy Takom cropanum cogepkaiiue cepy yrnesogopoas! 6yayT cosgasath hrnyopecLmpyiowme YacTuubl
(koTOpble MOXHO CpaBHUTL C BO3OYXAEeHHON Monekynon). Mpu penakcaumm 3TUX YacTul, UCNyCcKaloTcs cneunduyHble
HOTOHBI. OHM OTAENSITCH C NOMOLLBIO ONTUYECKOTO OUNBbTPa M N3MEPSIOTCA C NOMOLWLBLO hoToyMmHOXMTENSA. CylecTByeT
MHOIo BapWaHToB (04HONNaMeHHas, ABYXNnamMeHHasn, NMHeapru30BaHHbIN OTKIUK, MyNbCUPYIOWNA peXnuM). TOT AeTek-
TOp cneunduyeH. MimeeTca MHOIo M3BECTHLIX NOMEX (TyLEHUE) OT YINeBOAOPOAOB, OTKIMHK HE NINHEEH.

B.5 Nynbcupyrwmin nnameHHo-tpoTomeTpuyueckmnin getekrop (MNdO)

Mopo6Ho MNP B 3TOM AeTEKTOPEe UCMONb3yeTCs NnamMsi, HO OH MOXeT 06ecneyunTb NMyUwWwyo YyBCTBUTENBHOCTb U
CeneKTUBHOCTL No cepe. [1Ba pasHbIX CKUraeMblX ra3oBbiX MOTOKa BXOAAT CHU3Y KaMepbl CropaHusi Hepesa y3Kkue rasoBble
nvHWK (B oTnnyme o1 N[, KOTOPBIN MMEET TONBKO OAHY NMNHULG). PYHKLMSA BTOPOro BXOASILLLETo NOTOKA Fa3a COCTOUT B TOM,
YTO OH NOMOTraeT 3anofiHUTb BHELWHUI 06beM KaMepbl CropaHuns, B TO BPEMSI Kak ONnpeaensiemoe BeLecTBO U NepBUYHbIA
NOTOK FOPALLEro ra3a BXo4AT B 9Ty Kamepy. 3TOT BTOPON NOTOK TAKXKe NOMOraeT onTMMU3NPOBAaTh SIPKOCTb 3MUCCUM ONpe-
Jensemoro BeLecTBa B npouecce cropaHus. Ha sepxy MM umeeTcs 3anansHasi HUTb, KOTOpasi NOCTOAHHO HAXOAUTCS B
COCTOSIHMM KpacHoro kaneHus. Korga rassl, BXOAsSLLME B KAMEPY CropaHusi, BKMNovawlme onpegensemMble BelwecTsa,
BbIXOAALWME U3 rasoxpomaTorpatnyeckomn KonoHKU, 4OCTUIaIoT roptoYen CMecu, OHU NOIKUTatoTCH 3anarnom v nnamsi pac-
npocTpaHseTcs obpaTHO BHU3 B Kamepy CropaHusi.

MpyHLMN n3MepeHnst MacCoBOM KOHLEHTPALMM CepocoaepKallmnx COegUHEHNI OCHOBaH Ha KONMYeCTBEHHOM onpe-
AeneHnn YacTul cepbl B BO36YKAEHHOM COCTOSIHUM (S;), 06pasyoLLMXCs Npy CropaHny CoeAMHEHN I cepbl B 060ralleHHOM

BOAOPOAOM Nnamenu (ypasHeHnsi b.1—b.2). CeeT, ncnyckaemsin 3TMMU YacTULamu, AeTeKTupyeTcst POTOSNEKTPOHHBIM
yMHOXuTenem (ypaeHexue b.3).

RS +0,— nCO, + SO,; (6.1)
280, + 4H, - 4H,0 +Sy; (6.2)
S, — Sy+ hv. (6.3)

5.6 OeTtekTop anekTponutuieckon nposoammocTtn Xonna (A3J1M vnn A3NNX)

BeuecTBa, BbIXo4sLWME NX ra30BOro Xxpomarorpada, CMeLLMBAIOTCS C PEaKLUUOHHBIM ra3oM B peakLMOHHON Tpybke.
O6pasyolmecs NpoayKTbl 3aTeEM CMELLNBAKOTCH C AEVOHU3MPOBAHHbLIM PACcTBOPUTENEM, B KOTOPOM M3MepPsieTCs NPoBoO-
AMMOCTb. OTO MynbTUCNeUMdUYHBIN AETEKTop (ranoreHel, cepa, asoTcoagepawue coeguHeHusl) B 3aBUCMMOCTU OT
BbIGpaHHoro abcopbupytolero pacTeBopuTens.

B.7 Macc-cenexTtnBHbIN aeTtexTop (MCL)

BelecTBa, Bbixogswme u3 xpomatorpada, 6omMGapampyoTcs 3MEKTPOHaMK, KOTOPLIE BbI3bIBAKOT Ppa3pbiB CBA3EN 1
MOHU3aLUMI0 MONEKYIbI. 3aTEM MOHbI YCKOPAIOTCS M HANPaBNATCS B MarHMTHOE none. Paguyc ux nyt aenseTcs yHKUnen
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UX Maccbl. MHOXeCTBO TeOpUIi ONMCHIBAIOT MOHU3ALMIO MoneKysl. COOTHOLL@HUS NOHOB, 06pasyeMbIX pasHbIMU MoneKyra-
MM, pasnuyaioTes. [leTekTnpoBanue cneungmnyHo no macee.

5.8 ®oTonoHmsaumoHHbIN aeTekTop (PU)

BellecTBa, BIxoasAwme 13 xpomartorpada, Bo3byxaaTcs poToHamu M moHnaylotcs. ObpasoBaBLUnecs 3apskKeH-
HblEe YacTULLbl MU3MEPSIOTCH MEXAY ABYMS anekTpoaamu. TOT AETEKTOP MynbTUcTieLMbUYEH ANs pa3nnUyYHbIX COegUHEHNI
B 3aBMCUMOCTU OT BbIGpaHHOl Ans BO36YXAeHUs NamMrbl U NOTEHUWANOB MOHU3ALMU COEAUHEHWIA.

B.9 XemnniomuHecueHTHbIN AeTekTOp cepbl (XAC)

BewecTtBa, BbIXOASLLME U3 FA30BOIO XpomaTtorpada, CMeLWNBAIOTCH C peakUMOHHBIMU COeaUHEHNIMU 1 06pasyioT
B036yXaeHHbIe YacTUUbl, KOTOpbIe penakcupyloT ¢ aMuccuen poToHoB. OBbIUHBIE XeMUMIOMUHECLIEHTHbIE AEeTEKTOpPbI
cepbl UCTIONb3YIOT O30H MO YMEHbLUEHHBIM AaBNeHneMm. 3TOT AeTeKTop cneundunyeH.

B5.10 fdetexTtop tennonpoBogHocTv (ATM)

BewectBa, BbiXxoaawme n3 rasosoro xpomarorpada, NpoxoasT 4epes Aa4enky ¢ HarpeTon HUTbio. [lpyras suenka,
NpPoMbIBaeMasi CpaBHUTENBHBIM ra30M, UMEET BTOPYIO HUTb. OTU ABE HUTU SIBNAIOTCH YacTblo MOCTa YUTCToHA. Ecnin Bbixo-
AALWMIA U3 KOITOHKM ra3 CoaepXnT NMPOAYKTHI C OTNINYAIOWENCA OT CPAaBHUTENBHOIO ra3a TennonpoBOAHOCTLIC, TO B MOCTE
MHOYUMpyeTCsl TOK. TOT curHan uamepsnetcs. [letektop He cneundudeH.
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MpunoxeHne B
(cnpaBo4Hoe)

an/IMepbl TUNMUYHBIX XpoMaTorpamMmm

B.1 Mpumep 3agaHunsa ycnoBMin AN N3aMepeHns MacCoOBOMN KOHL@HTPaLUmM cepocoaepxallmx KOMMNOHEHTOB

Xpomatorpacduyeckasi KonoHka 1:
martepuan

BHYTPEHHUI AnameTp
AnvHa

afgcopbeHT:

HocuTenb (hpakums):
HenoABWxXHas dasa (cogepxaHve)

Xpomatorpaduyeckasi KONoHka 2:
martepwmarn

BHYTPEHHUI AnameTp
AnvHa

ancopbeHT:

HocuTenb (hpakums):
HenoABWxXHas dasa (cogepxaHve)

Xpomatorpacduyeckasi KONoHka 3:
marepwmarn

BHYTPEHHUI AnameTp
AnvHa

afncop6eHT:

Xpomatorpacduyeckasi KONoHka 4:
marepwman

BHYTPEHHUI AnameTp
AnvHa

afncopbeHT:
HocuTenb (hpakums):

TEMNEPATYPHLIN PEXMM TepMOCTaTa KONOHOK

pabouas TeMneparypa TepmMocTaTa KONOHOK
pabouas Temneparypa geTtekropa
TWN rasa-HoCUTENA

pacxog rasza-HocuTtensi
TMN geTekTopa

06bem npobbl

BpeEMS aHanusa

C NCNONb30BaHWEM HACaAO04HbIX (MMKPOHACAAO4YHbIX) KONIOHOK:

HepXaBelowWwas cTarnb C NOKPLITUEM
SilcoSteel;

0,001 m;

0,6 m;

Carbowax W HP(80/100meLw);
OV 17 (20 %);

HepXaBelowWwas cTarnb C NOKPLITUEM
SilcoSteel;

0,001 m;

6 Mm;

Carbowax W HP(80/100meLw);
OV 17 (20 %);

HepXaBelowWwas cTarnb C NOKPLITUEM
SilcoSteel;

0,001 m;

2,0 m;

Haysep Q;

HepXaBelowWwas cTarnb C NOKPLITUEM
SilcoSteel;

0,001 m;

0,3 m;

Glass Beads,(100/120);

M30TEPMUNYECKUN;

82 °C;

300 °C;

asoT (299,99 % 6e3 npumecen kucrnopoga v Boabl);
30 cm3/MuK;

Nop;

0,02 cm3;

10 MUH.

TunuyHas XpomMatorpamma, nosiyvdeHHada ¢ UCNoJib3oBaHNEeM MUKPOHacCaaO4YHbIX KOJTOHOK NMPU KOHKPEeT-

HbIX YCINOBUAX NnNpoBeaeHNd aHanunaa, npuseaeHa Ha pucyHke B.1.
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Bpems Bbixoga koMrnoHeHToB: 83,8 ¢ — nponunmMepkantan u Bbicwme; 213,6 ¢ — metunmepkantas; 291,4 ¢ —
aTunmepkantan; 453,6 ¢ — cepoBogopog; 531,3 ¢ — kapbonuncynedug

Amnnutypa, MB
100,04

90,0

80,0

70,0

60,0

50,0

40,0

30,0

20,0

83,8

213,6
2914

1::— ! |/\| AN
. O]I 1|1 | |

T T T T T T T T T T 1
0,0 59,0 118,0 177,0 236,0 295,0 354,0 413,0 472,0 531,0 590,0
Bpemsi, ¢

53,6
531,3

PucyHok B.1 — TunnyHas xpomartorpamma, Nony4eHHas ¢ UCrorb30BaHNeM MUKPOHACAA0YHBIX KONTOHOK NPU NpUBeaeH-
HbIX YCMOBUSIX aHanun3a

B.2 MNpwumep 3agaHunA ycnoBui onA n3aMepeHns MaccoBoW KOHLEHTPAL MM cepocoaepXalmX KOMMNOHEeHTOB
C MCMOMb30BaHUEM Kanwunns pHON KONOHKN

[asoBbI xpomaTorpad «Kpuctann-5000.2»

- Xpomarorpaduryeckasn KOnoHKa:

maTepuan KBapu;
BHYTPEHHWUIA auameTp 0,53 mm;
anvHa 60 m;

- HEnoABWXHasA Xuakasa dasa:

™n DB-1;
TonwmHa cnos dasbl 1,5 MKM;
- TeMMNepaTypHbIN PEXUM TEPMOCTATa KOJNTOHOK N30TEPMUHECKNI;
- pabouas TemnepaTypa TepmocTaTa KOrmoHoK 35 °C;
- pabouasi TemnepaTypa getekropa 160 °C;
- TUN rasa-HocuTens renui (= 99,99 %);
- CKOpPOCTb rasa-HocuTens 100 cM/MUH;
- pacxop Bogopoaa 140 cM3/MUH;
- pacxog Bo3gyxa 50 cM3/MUH;
- TUN geTekTopa nAa v Noa;
- o6bem npobbl 1 cm3;
- JeneHvie NoToKa Ha BXode B KOMOHKY 1:2;
- Bpems aHanuaa 7 MUH.

MpumeyaHu e — Mpuananuae KaGPOHUIICYTbPUOA B NPUPOLHOM rase MOXET NPOUCX0ANTh ralleHne curHana
nponaHoMm. MoaTtomy ans onpeaenenns COS crieayet NpoBOANTL JOMOITHUTENBbHbLIN aHANN3 C UCMONb30BaHNEM KOMTOHKM
GS-GASPRO.
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TunnyHblE XPOMaTOrpamMMbl, NMOSyYEHHbIE C UCMONB30BaAHWEM KaNWITSIPHON KOMIOHKU NPW KOHKPETHbIX YCITOBUSIX
npoBeAeHus aHann3a, NpMBeAeHbl Ha pUCyHKe B.2.

Amnnutyga, mB
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Bpemsi, MUH

1 — XpomaTorpaMmma KOMNOHEHTOB NPUPOAHOro rasa

Bpewmsi Bbixoga KOMMOHeHTOB: 1,05 mmH — meTaH; 1,08 MuH — aTaH; 1,14 MuH — nponaH; 1,24 MnH — n3obyTaH;
1,33 MmH — ByTaH; 1,65 MuH — n3oneHTaH; 1,82 MMH — nexTaH; 3,10 MMH — rekcaH.

Amnnutyga, MB
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Bpemsi, MuH

2 — XpomaTorpamma cepocoaepxaLlux KOMMNOHEHTOB

Bpewmsi Bbixoga koMnoHeHToB: 1,11 MuH — cepoBogopog; 1,15 mvH — kap6onuncynscug; 1,37 MuH — MeTunvep-
kantaH; 1,78 MuH — aTunmepkanTtaH; 2,27 MWH — uzonponunmepkanTtaH; 2,79 MWH — TpeT-GyTunmepkanTaH;
3,02 MuH — nponunmepkanTaH; 4,46 MuH — nzobytnnmepkantaH; 4,84 MvH — BTop-GyTunmepkantan; 6,30 — byTun-
MepKanTaH

PucyHok B.2 — TunnyHble XxpomaTorpaMmmel cepocogepXalimx KOMMNOHEHTOB B NPMPOAHOM rase, nofnyyeHHble C UCMnorb-
30BaHUEM KanunnsipHOW KONIOHKU NPU NPUBEEHHbBIX YCNOBUSIX aHannaa
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Mpunoxenue
(cnpaBo4Hoe)

MepecyeT 3HaYeHUI MONAPHOM AONU cepocofepXaluX KOMNOHEeHTOB B 3HAaY€HUA MaccoBOW
KOHLLleHTpaLum
3HauYeHMe MaCCOBOI KOHLIEHTPaLMM CEPOCOAEPXKALLEro KOMIMOHEHTa (MI/M3) MOXeT 6biTb BLIYMCIIEHO YMHOXEHNEM
3HAYEHMSI MOITSIPHOM JONM KoMroHeHTa (MrH~1) Ha Kot DULMEHT NepecyeTa. 3HaueHNs KOadPNLMEHTOB NepecyeTa K

npu pasHbx cTaHAapTHbIX TemnepaTypax 0 °C 1 20 °C npueegeHbl B Tabnuue IM.1.

Tab6nuuya .1

HavmeHoBaHne komnoHeHTa dopmyna KOMMNoHeHTa Knpu0°C Knpu 20 °C
CepoBogopoa H,S 1,52 1,42
MeTunmMepkanTaH CH;SH 2,15 2,00
OTnnMmepkanTaH C,HsSH 2,77 2,58
VM3onponunmMepkanTtaH n30-C5H,SH 3,40 3,17
MponunmepkanTaH C4;H,SH 3,40 3,17
Brop-6ytunmepkanTtaH BTOp-C,4HoSH 4,02 3,75
TpeT-GyTmnmepkanTaH TpeT-C4HgSH 4,02 3,75
M3obyTnnmepkanTtaH n30-C,HySH 4,02 3,75
BytnnmepkanTtaH C,HgSH 4,02 3,75
Kap6oHuncynbetug COs 2,68 2,50
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