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Mpepncnosue

1 NMOArOTOBJ/IEH depepanbHbIM roCyfapCTBEHHbIM YHUTAPHLIM Npeanpusituem «Bcepoccuiicknii Hayu-
HO-MCC/Iei0BATENIbCKUM UHCTUTYT aBUALMOHHBIX MaTEPMasioB» COBMECTHO C ABTOHOMHOM HEKOMMEpPUYeCKoii opra-
HU3ayueit «LleHTp HOPMMPOBaHUS, CTaHAAPTU3ALMMN 1 K/TACCUUKALUY KOMMO3UTOB» NpU yyacTun O6beguHeHns
ropuanyecknx nuu, «Cor3s npoussoanTesneli KOMNo3uTOB» Ha OCHOBE COBCTBEHHOrO MepeBo/ia Ha PYCCKWIA A3bIK
aHIN0s3bIYHOl BEPCUM CTAHAAPTA, YKa3aHHOTO B NyHKTE 4

2 BHECEH TexHnyeckum KOMUTETOM Mo cTtaHgaptusaumm TK 497 «KOMNO3UTbl, KOHCTPYKUUN U n3ae-
NNA U3 HUX»

3 YTBEPX[AEH W BBEAEH B LEWCTBWE [Mpukasom defepasbHOrO areHTCTBa MO TEXHUYECKOMY
perynnpoBaHuto U MeTponorum ot 5 aekabps 2017 r. N® 1881-cT

4 HacToAwuin  cTaHgapT  sBAseTcs MOAUMUNUMPOBAHHBIM MO  OTHOWEHWI K  CcTaHgapTy
ACTM E2105—00(2010) «CTtaHgapTHasa obuwan metogmMka TepMmorpaBumeTpuyeckoro aHanusa (TrA). coeme-
WeHHOro ¢ nHgpakpacHbiM aHanusom (TFA>'UK)» (ASTM E2105—00(2010) «Standard practice for general
techniques of thcrmogravimetric analysis (TGA) coupled with infrared analysis (TGA/IR)», MOD) nyTem Bk/tO-
YEeHUS1 [OMONIHUTE IbHbLIX MOMOXEHWNH, hpas. cnoB, CCbINOK, NokasaTesieil, UX 3HA4YeHUi U/MAn BHECEHUA n3-
MeHEHW N0 OTHOLWEHNIO K TEKCTY NpuMeHeHHoro cTaHgapTa ACTM. KoTopble BblAeneHbl KYypCUBOM.

Pasgensl (nogpasgensbl, NYHKTbI), HE BK/IIOYEHHbIE B OCHOBHYIO YaCTb HacTOALWEro ctaHgapTa, npusege-
Hbl B AOMOJ/IHNTE/IbHOM MpunoxeHunn OA.

B HacTosilem cTaHAapTe MCKIlOYeHa ccbisika Ha ctaHgapT ACTM E168, T. K. OH 6bl/1 OTMEHEH, a Takxe
Ha cTaHgapTbl ACTM E473 n ACTM E1421, Tak Kak OH/ HOCAT CNpaBOYHbIil XapakTep.

HanmeHoBaHMe HacToALWeEro ctaHgapTa N3MeHEeHO OTHOCUTENIbHO HAMEHOBAaHWNA YKa3aHHOro ctaHgap-
Ta ACTM ansa npuBegeHns B coorsetcteme ¢ FTOCT P 1.5—2012 (nyHKT 3.5).

CBefieHNs1 O COOTBETCTBUM CCbIJIOYHbIX HaLMOHa/IbHbIX U MEXrocy4apCTBEHHbIX CTaHA4apTOB cTaHAap-
Tam ACTM. MCnonb30BaHHbLIM B Ka4YeCTBE CCbI/IOYHbIX B NpUMeHeHHOM cTaHpapTe ACTM. npusefeHsbl B [,0-
NOSTHUTE/ILHOM npunoxeHun 6.

ConocTaB/ieHne CTPYKTypbl HacTOsALero ctaHgapra Co CTPYKTypoi ykasaHHoro ctaHgapta ACTM npu-
BeZleHO B IONO/IHUTE/IbHOM NpunoxeHun B

5 BBEJEH BINEPBbIE

MpaBuia NpMMeEHEHNsA HaCTOSALLEero cTaHjapTa yCTaHOB/eHbl B cTaTbe 26 ®PeBpasblioro 3akoHa
oT 29 nioHA 2015 r. Ae 162-®3 «O cTaHgapTusauun B Poccuiickoii degepaunn». NHdopmauyma o6 mns-
MEHEeHUAX K HacTosLeMy CTaHgap Ty Ny6/IMKyeTCA B eXerogHoM (no cocTOsAHMIO Ha 1 aHBaps TekyLlero
roja) HopmaunoTIOM yKasaTesie «HaunmoHasibHble CTaH4apThi», a opuLMasbHbIA TEKCT U3MeHeHUN’
M NonpaBoK — B eXeMeCAYHOM MH(OPMaLVOHHOM yKasaTersie «HaunoHaslbHble cTaHgapThi». B cnyvae
nepecmoTpa (3ameHbl) UM OTMeHbl HacTOsILLEero cTaHgapTa CoOOTBeTCTBYlOLLee yBeOM/IeHNe byaeT
ony6sMKoBaHO B 6vKailleM BbiMyCKe eXeMeCAYHOro MHMOPMAaLMOHHOro ykasaTensa «HaunoHalbHble
cTaHgapThi». COOTBETCTBYOLWAasas UHPopMauns, yBeloMIeHNe U TEKCTbl pa3mMeLaloTCA TakKxke B UH-
hopMaLMOHHOR cucTeMe 0O6LLEro No/ib30BaHUA — Ha odmumaibHOM cainTe PefepanbHOro areHTCcTBa no
TEeXHUYECKOMY PeryimpoBaHuio U MeTposiorun B ceTu NHTepHeT (Www.gost.ru)

© CrtaHpgapTuHdopm. 2017

HacToswmnii cTaHAapPT HE MOXET 6GbITb MOIHOCTLIO UM YAaCTUYHO BOCNPOU3BEAEH, TUPAXMPOBAH U pac-
npocTpaHeH B KAYECTBE O(hmLuManbHOro n3gaHus 6e3 paspelwerus ®egepanbHOro areHTCTBa Mo TEXHUYECKO-
My perynivMpoBaHuio 1 MeTposiornm
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HAULULWOHAMNDBbHBIN CTAHALAPT POCCUNCKOMWM PELEPALMUN

KOMMNO3NTbl NMOJIMMEPHbIE

TepmorpaBMMeTPUYECKN aHaNn3, COBMELLEHHbIVi C aHaIM30M MeTOA0M
nH pakpacHoli cnekTtpockonuu (TFA/UK)

Polymer composites. Thermogravimetric analysis coupled with analysis by infrared spectroscopy (TGA/IR)

fata eBefgeHns — 2018—06—01

1 O6nactb NpUMMeEHeHNs

HacTtosAwuii ctaHgapT ycTaHaBnvBaeT o6wmne TpeboBaHNA K NPOBefeHNI0 COBMECTHOIO KOIMYeCTBEH-
HOro nccriefoBaHNA NOIMMEpPHbIX KOMNO3MTOB MeToAamMun TepmorpasmmeTpuyeckoro aHanusa (TrA) n undpa-
kpacHol (MNK) cnektpockonuu. A8 0603HaYeHNA COBMECTHOrO WCMOJ/Ib30BaHWUA yKa3aHHbIX MeTO[0B 4acTo
ncnonb3yloT abbpesunatypy TFA/NK.

HacTosAwwmin cTaHgapT MOXeT ObiTh Takke NMPMMEHEH K aHanM3y ApYyrMx MaTepuasoB, Takux Kak
YMCTble OpraHM4yeckne n HeopraHnyeckme BewecTBa U UX CMecn, NosIMMepPHbIe MaTepuasbl (Kak peakT o-
nnacThbl, Tak 1 TepmMonaacThbl), a TakKXe KOMMNOHEHT bl A1 X NPON3BOACTBa, BKIKOYasa CMO/bl, 0 TBepau-
TBW. yCKOpUTENn, nnacTudgnkaTops! v np.

2 HopmaTuBHbIE CCbI/IKK

B HacTosAlweM cTaHfapTe UCMosib30BaHbl HOPMATUBHbIE CChIJIKM Ha cnefytolime cTaHaapThbl:

FOCT 27176 Mpubopbl cnekTpasibHble oNTUYeckne. TEPMUHBbI 1 onpeaeneHns

FOCT P 56721 (MCO 11358-1:2014) Nnactmaccbl. TepMorpasuMmoTpus nonmmepos. Yacte 1. O6uwne
NPUHLUMMbI

FOCT P 57939 Komno3uTbl nonnmMmepHble. HppakpacHasa cnektpockonusa. O6wmne NnpuHUUnNbI

FOCT P 57941 KoMmno3uTbl nonnmepHble. VHdpakpacHasa cnekTtpockonusa. KayecTBeHHbIi aHanms

MpumeuaHue — lpu NONL3OBAHUM HACTOSILLMM CTAHAAPTOM LiefIecoo6pa3Ho NPOBepUThL AeiCcTBUEe CCbioy-
HbIX CTAHAAPTOB B MHDOPMALMOHHON cUCTeMe 06LLero Nosb3oBaHUs — Ha ouLnanbHOM caiiTe PefepasibHOro areHT-
CTBa N0 TEXHUYECKOMY PEerysiMpoBaHui0 1 MeTposiornn B ceT VIHTEPHET MM N0 eXerogHoMy MHOPMaLMOHHOMY yKa3a-
Teno «HauuoHabHble CTaHAAPTbI», KOTOPbIA OMy6/IMKOBAH MO COCTOSIHMIO HA 1 iHBAps TEKYLLEro roga, v no Bbinyckam
€XEMECSYHOIo NH(POPMALMOHHOTO YKkazaTens «HaunoHanbHble CTaHAapTbI» 3a TeKyL Wi rog. ECU 3aMeHeH CCbIIoYHbIN
CTaHAapT, Ha KOTOPbI/i AaHa HefaTUpOBaHHAs CCbI/IKA, TO PEKOMEHAYETCSl UCMO/b30BaTh AECTBYIOWYI0 BEPCUIO 3TOMO
CTaHAapTa C y4eTOM BCEX BHECEHHbIX B fAaHHYI0 BEPCUI0 M3MEHEHUI. ECn 3aMeHEH CCbINOYHbIA CTaH4apT, Ha KOTOpbIii
[aHa faTMpoBaHHas CCblKa, TO PEKOMEHAYETCS UCMO/b30BaTh BEPCUI0 3TOrO CTaHAAPTA C YKAa3aHHbIM BbllUE rOA40M YT-
BEPXAEHUS (MPUHSATUS). ECnn nocnie YyTBEPXAEHWSI HACTOSILLEro CTaHAapTa B CCbIOYHbIA CTaHAAPT, Ha KOTOPbIA AaHa
[aTUpoBaHHas CCbl/ika, BHECEHO M3MEHEHWe, 3aTparuBatoLLee nosokKeHne, Ha KOTOPoe AaHa CCbisika, TO 3TO NOOXKeHVe
peKkoMeHAYyeTCsl NMPUMEHATL 6e3 yueTa AaHHOTO U3MEHEHUs. EC/n CCbISIOUHbIN CTaHAApT OTMEHeH 6e3 3aMeHbl, TO MoJio-
XEeHWe. B KOTOPOM JaHa CCbl/ika Ha Hero, PEKOMEeHAYeTCsl MIPUMEHSAThL B 4acTW, He 3aTparuBaloLeli 3Ty cCbiky.

3 TepMuHbI U onpeaeneHus

B HacTofAwem cTaHgapTe npuMeHeHbl TepMuHbl Mo FOCT 27176, a Takxke cnegytouime TEPpMUHbI C COOT-
BETCTBYIOLWMMU ONpeaesieHNs IMN:

3.1 Bblgensemblin ra3 (evolved gas): /llo6oe BewecTBO (MM CMeCb BeLECTB), Bblgenswoweecs n3 06-
pasua B npouecce TepMOrpaBMMETPUYECKOTO U1 CUHXPOHHOIO TEPMMUYECKOro aHanmsaa.

N3paHue oguymansHoe
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MpumevyaHune — BelwecTsa, BblgensemMble 06pasLom, MoryT 6biTb B (hopme rasa, napa, aapo3onisi unu B3se-
LEHHbIX TBEPAbIX YaCTWL,. 15 KpaTKOCTN N3N0XEHUSA TEPMUH «BblAeNAeMblil ra3» NCNosb3yeTcs B HACTOALWEeM cTaHaapTe
ANs onpefeneHus BEWECTB UK cMeceil No60oit hopMbl, BblaensieMbix 3 obpasua.

3.2 aHann3 Bbligensemoro rasa; ABI (evolved gas analysis: EGA): MeTog nccriegoBaHus, Npu KoOTo-
pom onpepensieTca npupoga WU/Man KosiMvyecTBO JIeTyUYux BelecTB, BblAensemMbix 06pasuom B npoLecce Ha-
rpeBaHus No 3afjaHHOW TemnepaTypHOW nNporpaMmme, B 3aBUCUMOCTU OT TeMnepaTypbl WIN BPEMEHN.

3.3 npodhunb Bbigensemoro rasa (evolved gas profile. EGP): OTo6paxeHne obwero KkonM4yectsa ra-
30B. BblAeNseMbIX B NpoLecce TepMoOrpaBMMeTpPMYeCckoro aHasnsa, B 3aBUCUMOCTU OT BPEMEHU Uan Temne-
partypsbl.

MpumeyaHune — Mpu TTAVIK gaHHbIi Nponib paccunTbiBalOT, NPUMEHSS aITOPUTM OpTOroHanm3auum rpa-
Ma-lWmunaTa (OFLW) k 3aperncTpnpoBaHHbIM AaHHbIM MHAPaKpacHoi cnekTpockonuu. Tak kak Ol 6611 pa3paboTaH Ans
ncnosb3oBaHNsA B 06/1acTW ra3oBoii xpomaTtorpadmmu, coBMeLleHHol ¢ nHppakpacHbiM aHanmsom (FX'UK), nHoraa npo-
hnb BblAENSEMOrO rasa oWn60YHO Ha3bIBAKOT XPOMATOrpamMmmoii BblAeNsSemMoro rasa.

3.4 npodnnb pyHKuMoHanbHoOW rpynnbl (functional group profile; FGP): OTo6paxeHune KonnyecTsa
rasa, Bbl[e/19eMOro B Npouecce TepMorpaBMMeTpMYeckoro aHanamnsa u cogepixatiero onpegenieHHble PyHKLUN-
OHa/lbHble rpynnbl, B 3aBUCMMOCTM OT BPEMEHU WK TeMmnepaTtypbl.

MpumeyaHune — ITOT NPoU/Ib PACCUUTLIBAIOT MO 3aPErncTPYPOBaHHbIM JaHHLIM UH(PaKpacHoii cnekTpo-
CKONWUW MyTeM UHTErpypoBaHUs 3HaYeHWIA NOrNOWEeHUs B BbiBpaHHbIX 061acTAx cnektpa. O6bIYHO HEKOTOPOE KONNYEeCTBO
Takux npoduneii paccunTbiBalOT B peanbHOM BpeMeHu. [lonofHuTenbHble npodunu (no Apyrum o6nactsam cnekrpa) 3a-
4acTyl MOryT 6bITb paccunTaHbl Noc/e NPoBeAeHNS 3KCNepuMeHTa Mo COXPaHEeHHbIM CNEeKTPOCKONUYECKUM AaHHbIM. Tak
Kak ucnosb3yemoe nporpaMMHoe obecneyeHne nofgo6HO ToMy, 4To npumeHseTcs gnsa MX/MK, nHorga npodunb yHkLmo-
Ha/bHOW TPynMbl OWKM6G0YHO Ha3bIBAIOT XPOMATOrpaMmoli thyHKLMOHAbHO rpynnbl.

3.5 nokasaTenb kayecTBa coBnageHusa (hit quality index: HQI): YncneHHaa oueHka coBnageHus aTasoH-
HbIX MH(PaKpPaCHbIX CMEeKTPOB CpaBHEHMA CO CMEeKTPOM aHanu3npyemoro BelecTsa, MpoBoAUMas C NCMNONb30Ba-
HVYEM MOMCKOBbIX aJITOPUTMOB, ONpPeAeNsaoLWNX OTHOCUTENNbHOE COOTBETCTBUE CNEKTPa/IbHbIX AAHHbIX.

3.6 npocdmunb nHAMBUMAYyanbHoro rasa (specific gas profile; SGP): Oco6blii TN Npoduns PyHKLNO-
HaNbHOW rpynnbl, NP KOTOPOM B BbiGpaHHOl 06/1acTK ClekTpa HaxoA4AaTCs NOMOChl MOrOWEHUA TONBKO onpe-
[esleHHOro rasa, Takoro Kak aMMuak uiM MOHOOKCUA yrnepoga.

4 CylwHoCTb MeToAa

O6pasel, HarpeBaemblii B TepMOrpaBMMeTPUYECKON Neyn No 3afaHHol TemnepaTypHOW nporpamme,
06bI4HO NpeTepneBaeT OfHY UM HECKO/IbLKO CTyneHel noTepn macchbl. BeluiecTBa, BblgensioLmecs BO Bpems
3TUX CTyMeHel NoTepn Macchbl, 3aTeM aHa/IM3NPYIOTCA METOA0M UHMPAKPaCHOM CNeKTPOCKONUN AN YCTaHOB-
NeHNsA X XMMUYyeckoro coctaBa. Bo BpemMsi aHannsa MoxeT NPOBOAUTLCA OTGOP AUCKPETHbIX NPO6 BblAens-
eMoro rasa uau. 4to 6osiee pacnpocTpaHeHo, BblAeNAeMblii ra3 MoXeT NponyckaTbcsi Yepes oborpeBaemMyto
NPOTOYHYIO KIOBETY Npu nposefeHnn akcnepnumeHTa TrA.

JonyckaeTcss Mcnosib3oBaHMe NpPMOGOPOB CMHXPOHHOrO Tepmunyeckoro aHanusa (CTA), npegHasHayeH-
HbIX A/19 OAHOBPEMEHHOrO BbIMO/IHEHNA TepMOrpaBMMeTPUYECKOro aHannsa u auddepeHymanbHoli ckaHn-
pytouwei kanopumeTpumn. 1na 0603Ha4eHNss COBMECTHOIO NMPMMEHEeHNS CUHXPOHHOIO TEPMUYECKOro aHanmsa-
Topa n MHPpakpacHOro aHasansaTopa Ucnonb3ytoT abbpesunatypy CTAPUK.

5 OcHoBbl meTtoga TFA/MK

5.1 O6uwme NonoxeHns

Ons aHanusa 06pasLoB MCMOMb3YIOT ABa Pas/IMYHbIX cnocoba: oT60p AUCKPETHbLIX 06pa3L 0B BblesNs-
eMOoro rasa u ucrnosib3oBaHve o6orpeBaemMoli NMPOTOYHOW KioBeTbl. CneAyeT OTMETUTb, YTO TO/IbKO BTOPOM
crnoco6 No3BoJisieT BbINOMHATL pacyeT npoduseli BblAeSIEMOro rada u yHKLMOHaNbHOW rpynmnbl.

5.2 OT60p BblJensieMoro rasa

OT60p BbIAENSIEMOrO rasa siB/sieTca HaMMeHee TOYHbIM cnoco6om nosnyudeHus TTA/MK gaHHbIX. B pam-
Kax AaHHOW MeTOoAVKMW BblaensieMblii ra3 oT6upatoT u3 TFA-Neun AUCKPeTHbIMU asiMkBOTamu, KOTopble BrO-
CNeAcTBUM MOABEPraloT aHanunay. Mpu Mcnosib3oBaHWM 3TOro cnoco6a 0Co6eHHO BaXHO KOHTPOIMPOBATL KpU-
BYl0 noTepu maccbl TTA o5 onpegeneHnss BpEMeHU Wav TemnepaTypbl, Npy KOTOPOi 6bi1 NpoBeseH oT60p

2
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npo6bl. Na3oo6pa3Hblie NPo6bl MOXHO yNlaBnBaTb B 060rpesaeMylo rasoBylo KIOBeTy Masioro o6bema Ha Bbli-
xoae Tl aHanusaTopa, aHa/In3nposBaTh, a 3aTeM BbIMbIBaTb BbIXOAAWNM noTokom TFA. Korga cnegyouyto nc-
crnegyemyto afiMkBoTy MOMeELLaloT B ra30BYHO KIOBETY, NOTOK BHOBb OCTaHaBNMBalOT /1A NpOBefeHns aHannsa.
[laHHbI Npouecc MOXHO 061erynTb, CKOHCTPYMpPOBaB TeMnepaTypHyto nporpammy TFA Takum o6pa3om, 4To-
6bl TemnepaTypa noagepxunsasnacb NOCTOAHHOW BO BpeMs NpoBeAeHUs aHanm3a oTobpaHHol npobbl (MeTon
cTyneHeii). flonyckaeTca oTéupatb dpakunum B BUAe KOHAEHCUPOBaHHONM ha3bl NPONycKaHWEM BbIXOAALLErO
notoka TF'A yepe3 pacTBOpuTesb, MNOPOLWKOOOPa3HOe TBePAOe BELWECTBO WUAN OXNaxaeMylo /I0BYLIKY ANS
nocnepytoulero aHannsa. MIH@pakpacHasi CneKTpoMeTpus BbINOJIHAETCA MOHOXPOMAaTOpPOM, CMEKTPOMETPOM
c hunbTpom nnm NK-dypbe-cnektpoMmeTpoM. OCHOBHble METOAMKN MUKPOaHasin3a n ka4eCTBEHHOro aHanm3a
npusoaatca B FOCT P 57939 n TOCT P 57941.

Tak Kak npy NCNonb30oBaHUM MeTOAMKN OT60Opa BblfesISseMoro rasa uccnegyemblii o6pasel, cTaTuyeH, To
ANA yNyyleHUsa OTHOWEHUS CUTHas/llyMm BpeMs HaKOMJIeHUs CrnekTpa WM YMcao crnekTporpamMmm Ans ycpea-
HeHVs MoXxeT 6bITb yBenmyeHo. OgHako nNpu oT6ope napoBoii hasbl BbIAENAEMOro rada coctas nNpobbl MOXeT
N3MEHUTbCA BCNeACTBME MeA/IeHHOro pas3floXeHUs WM KOHAeHCauuy KOMMOHEHTOB Mpob6bl Ha CTeHKax Kio-
BeTbl. [lepBOHaYasibHO B TeYeHNe KOPOTKOro BpeMeHU A0/KeH 6biTb MOMyYeH 3Ta/IOHHbIN CMEKTP, KOTOPbIi
MOXHO MCMNO/Mb30BaTh A5 OLEeHKN CTabnNbHOCTU NPo6bl Npu AanbHeliwem 60nee 4NUTeIbHOM aHanuse.

5.3 AHanns BblgeNnsaemMoro rasa ¢ UCMo/Ib30BaHHOM MPOTOYHOI KIOBETbI

[pyrum cnocobom unccnefoBaHus BblAeniseMblx ra3os npu nposegeHun TFA/MK akcnepumeHTa aBNSA-
eTcsA Ucnosb3oBaHue creynanbHbIM 06pa3oM CKOHCTPYMPOBAHHOI MPOTOYHOW KioBeTbl. MPOTOYHYIO KIOBETY
pacnonaraloT B MH(paKpacHOM crnekTpomeTpe Ha nytn WK nyda. MK mMoOHOXpomaTopbl M CNeKTPOMeTpbl C
PUNBTPOM 06bIYHO NCMOMBL3YIOT A/1A aHanu3a B OonpefesleHHOM Auanas3oHe 4acToT BO BpeMs NpoBefAeHus
akcnepumeHTa TFA. Ecnun ¢ ncnonb3oBaHnem AaHHbix VK npn6opoB fosmkeH 6biTb NOAyYeH MOMHbIA cnekTp,
TO BblAenfeMblii ra3 oT6mpaloT NyTeM OCTaHOBKWM MOTOKAa U PETMCTPUPYIOT MHApPaKpacHbIil cnekTp. B otanune
OT 3TUX NPUGopPoB. NK-Pypbe-cnekTpoMeTpbl MO3BOASAIOT NOMYUYNTb NOHbIM VK cnekTp 3a KOPOTKOe BpeMs, He
oKasblBas B/IVSIHUS Ha NPOBOAVMbIA TIA aKCMepUMeHT, APYTMMUK CloBaMun, AatloT BO3MOXHOCTb HenpepbIBHOM
pervcrtpaunu cnekTpoB 6e3 NPUOCTaHOBKM MOTOKa BbIAENAEMOro rasa uin HarpeBaHus obpasua.

O6blYHO BO BpeMmsi npoBeseHus TTA/VIK akcnepuMeHTa BblAensieMblil ra3 aHanusmpytoT VK cnekTpome-
TPOM B pexume peasibHOro BpemeHu. MNMpu nposegeHun TIA/MK akcnepumeHTa Tpebyemoe pa3spelleHne no
BPeMeHn cocTaBsifeT npuban3mtenbHo oT 5 o 60 ¢ NS O4HOW permcTpaynm cnekTpanbHbIX AaHHbIX. Ecin
HEeo6XoAMMO MOJyUYnTb NOMHbIA MK cnekTp, ckopocTb TIA akcrnepuMeHTa TpebyeT ncnosb3oBaHusa VK-dypbe-
C/IeKTPOMEeTPOB ANA NoAAepXaHWs JOCTAaTOYHOro paspelleHWs Mo BpeMeHu. Takme npubopbl BKIOYalOT B
cebs KOMMbIOTEP, CNOCO6GHbIN XpPaHUTb 60/blINe 06BbEMbI AaHHbIX CNEKTPasIbHOro aHanmnsa ANs nocrenyto-
wei 06paboTKL.

[lonyckaeTcs MCMONb30BaTb CNEKTPOMETPbI C OFPaHWYeHHbIMW BO3MOXHOCTAMM 06paboTKM wam xpa-
HEHUA [aHHbIX, CNOCOOHbIE perncTpupoBaTtb MNPUroAdHble A1 aHanns3a CnekTpbl BO BPeMs 3KCMepumeHTa
TrA/MK. HO He NpegocTaBNAOWME BO3MOXHOCTeli AN pacyeToB npoduneli Bbigensaemoro rasa n yHKLmo-
HaNbHO rpynnbl.

OG6bIYHO MPOTOYHYIO KIOBETY HANPsIMY COeAUHSAIOT ¢ cucTemoli TTA nocpencTtBomM o6orpeBaemMoli nepe-
patouieli NMHUM. KOMNOHEHTbI BblAesiIfieMOoro rasa aHasm3npyroT Ha Bbixofe 13 nepepgatowein nuHun. flaHHas
MeToAMKa 06bl4YHO NMO3BO/SAET A06UTLCA BbICOKOW YyBCTBUTENIBHOCTU A1 6ONbLINHCTBA aHaIN3NpPyeMbIX Be-
uecTB (Ha ypoBHE MUKpOrpamm).

CnepyeT oTMeTUTb, UTO Nto6an MeTas/inyeckas NOBEPXHOCTb BHyTpu TFA neun, nepegarouieii MHUN
UAN y3na NpoTOYHOW KIOBETbl MOXeT pearmpoBaTb C OTAE/IbHbIMK KNnaccaMu BblAesiIseMblX ra3oB, Hanpumep
aMnHaMu, Bbi3blBasg UX pasfioxeHne. 3TO MOXeT NPUBECTU K N3MEHEHUAM B XMMUYECKOM cOCTaBe Bbljesse-
Moro rasa. B atom cnyvae onpegeneHvne HanAnyus faHHOro BelecTBa B CMecu 6yaeT HEBO3MOXHbIM. Takyto
cUTyaumuio nHorga MOXHO onpegennTb NyTeM cpaBHeHMSA npoduns notepu maccobl TTA ¢ npodunem Bbigens-
emMoro rasa.

Heo6xoA4MmMO nepuogmnyeckn KOHTPO/IMpoBaTb nponyckaHve WK n3nydyeHus yepes MPOTOUHYIO KIOBeTy
AN OLEHKN ee COCTOSIHUA. M3-3a BO3AeliCTBMS UCMNyCKaeMoii aHeprum Ha getekTop (cMm. 6.3) Bce ucnbita-
HUA cnepyeT NPOBOAUTL NMPU MOCTOSAHHOV TemnepaType NPOTOYHON KloBeTbl. PeKoMeHAyeTCss pernctpupoBaTtb
YypOBeHb CUTHana nHTepeporpamMmmMbl, IHepreTMYeckne xapakTepmucTuKn OANHOYHbIX MYYKOB M COOTHOLLUEHME
ABYX nocnefylowmx KPUBbIX OAMHOYHbIX MYyYKOB (B COOTBETCTBUM C BO3MOXHOCTAMU WMCMNOJIb3YyeMOro o60-
pyaosaHus). Mpu ucnonb3osaHun getektopa KPT (kagMwii-pTyTb-Tennyp) AaHHble MUCNbITaHUA Takxe 6yayT
dukcmpoBaTb yXyAlleHune 3KcnyaTauMoOHHbIX nokasateneil ns-sa notepu Bakyyma B cocyge [btoapa v no-
criefylolwero HapacTaHus fibAa Ha NOBEPXHOCTU feTekTopa. Kak npaBusio, ecnv notepu nepefaHHoi aHeprum
npesbliwaoT 10 % ob6ueit aHeprum, pekoMmeHAyeTCs NPOBECTU OUYNCTKY MPOTOYHON KIOBEThI.
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CnepyeT nposBAATb OCTOPOXHOCTb, YTOObI CTabunnsnposBatb UK (Slyylle) yCTpaHUTb MOMEXOBble CMek-
TpasibHble COCTaB/IAOLIME, KOTOPbIE AB/IAIOTCA Pe3y/ibTaTOM aTMOCHEPHOro norsaoueHnsa Ha Tpaektopun MK nyya
cnekTpomeTpa. Hannyuwnx pesynbTaToB MOXHO AO6UTLCA MOIHOW NPOAYBKOM ONTUYECKOW CUCTEMbI CNeKTpoMe-
Tpa cyxmm a3oToM. Kak BapuaHT, B KayeCcTBe NPOoAyBOYHOrO ra3a MOXeT NPMMEHATLCA CyXOi BO3AyX, OAHAKO B 3TOM
c/ly4dae u3-3a NPUCYTCTBUA B BO3yXe AnoKcuaa yriepoga 6yayT HabogaTbCcs nomexu B 0671aCTAX NOr/10WEHNSA OT
2500 go 2200 cm 1um ot 720 o 620 cm 1. CneagyeT OTMETUTb, YTO 3PAEKTUBHYO NPOAYBKY CeKTpoMeTpa MoryT
obecneunTb KOMMEpPYECKN [OCTYMNHbIE BO3AYXOOUNCTUTE/bHbIE YCTAHOBKW, KOTOPbIE yAasisatoT BOAAHON nap v Aun-
okcupa yrnepoga. B HekoTopbIx Mpn6opax oONTUYECKYHO CUCTEMY FepMeTU3MPYIOT B MPUCYTCTBUN BNAronornotTuTens,
HO NpWM 3TOM MOryT O6HapyXu1BaTbCs MOMEXU OT ANOKCUAa yrinepoga v BogaHoro napa (ot 1900 go 1400 cm'l).
Takxke neub TFA. nepefaroLwyto IMHUIO U ra3oBYyIO KIOBETY MOXHO NpoAyBaTb ra3oM, KOTOPbIi He noTouw,aeT WH-
thpakpacHoe nsnyyeHne. O6bIYHO NPUMEHSAIOT MHEPTHbIM NPOAYBOYHbIV ras (as0T Unu renunii), KOTOPbI NoAarT C
pacxogom oT 10 go 200 ma/MuH. NHorga ANs NpoBefeHNs XapakKTepHbIX XMMUYECKMNX peakLnii NCNosib3yoT OKUC-
NUTenbHbIE UM BOCCTAaHOBUTE/IbHbIE Cpefbl, Takue Kak Kncnopog wnv sogopod. A8 MuHuMmnsaumm cnektpaib-
HbIX NOMeX Npu NoaroToBke akcrnepumMmeHTa TFA/MK Heo6xo4MMO cTabunnsnposaTtb cpefly BHYTPU CnekTpomeTpa,
neyn 1 ra3oBoOli KIOBeTbI Mepes HavyasioM HarpeeBaHus 1 cbopa crnekTpasbHbIX gaHHbiX. CTabubHOCTb cpeabl Npu
NpoBeAeHNN 3KCNePUMEHTA MOXHO OLleHMBaTb NyTEM perucrpayun aHeprum ogHONY4eBOro CUrHasna u CooTHoLe-
HUA ABYX NOc/ieyoWwmx 0AHOTyYEBbIX CMEKTPOB Yepes ornpefe/ieHHble MHTePBaslbl BPEMEHU.

Ocob6eHHOCTM cnekTpa guokcuga yrnepoga v (4To 60see BaXxHO) BOAAHOrO napa 3aBUCAT OT Temneparty-
pbl. NPV KOTOPOW perncTpupyeTcs crnekTp. 9To MOXeT cTaTb TpyAHONpeogonumorii npobnemoin B TTA/UK aHa-
Nn3e. Tak Kak MHOrve obpasubl NPy HarpeBaHUN BblAENAOT 3TN radbl. MoOXeT BO3HUKHYTb HEO6XO4UMOCTb 06-
HapyXeHWsa 3TUX MOMeKy/1 B HarpeToi MPOTOYHOW KloBeTe B MPUCYTCTBUM (POHOBOrO MOrAOLWEHNSA OT MOEKY
B CNeKTpoMeTpe 1 B MHTepdelice, TemMnepaTypa KOTOPbIX 6/1M3Ka K KOMHaTHOW. OCO6eHHO TPYAHO MpU 3TUX
YC/0OBUAX MOJIb30BaTbCA MeTOAUKAMU CNeKTpasibHOro BblunMTaHuA (cm. TOCT P 57941) ana komneHcauuun
NpuUCyTCTBUA BOAAHOrO napa B crekTpe. 3HAYMMOCTb AaHHO Npob6aeMbl MOXeT 6bITb MPOAEMOHCTPUPOBaHA
NOMbITKON OGHaPYXUTb MPUCYTCTBMNE CNEAO0BbIX KOIMYECTB KapOOHUIbHOIO COeANHEHNA, KOraa B CNekTpe Ha-
6n104a0TCA NOJIOCHI NOr/IOWeEHNSA U3-3a NPUCYTCTBUA BOASHOIO napa.

6 KomnoHeHTbl TFTA/MK c ncnonb3oBaHUEM NPOTOYHOW KHOBEThI

6.1 Nepepatowan nnHNA

BHyTpeHHAA MoBepxHOCTb Nepegatolieli IMHUM OT cucTtembl TFA K MPOTOYHOW KloBeTe AO0/KHA ObiThb
HEMOpPUCTOW M MHEPTHOW MO OTHOLLEHUIO K BblaensieMomy rasdy. Mepegatowas AMHUA 418 BblAe/ISeMOro rasa
[0/KHA HarpeBaTbCA A0 TemnepaTyp, 4OCTATOYHbIX A1 NpefOoTBPaLleHNa KOHAeHcaln KOMNOHEHTOB Bblje-
nsemoro rasa. O6bIYHO NepejaloLyo TMHUIO U3FOTOB/ISAIOT U3 TOHKOW CTasibHOW TPY6KW, CHaBGXeHHOl cbeM-
HbIM BKNagblwem (BHYTPeHHel TPyGKOIi) UM NOKPbITO U3HYTPU ANOKCUMAOM KpemHusi. Temnepatypy nepe-
patwouieli MMHUN 06bIYHO NOAAEPXMBAIOT NMOCTOSAHHON B TeYeHWe IKCMepUMeHTa Ha ypoBHe, MO3BO/IAIOLLEM
npeAoTBpPaTUTb KOHAEHCALMI0 U pasfoXxeHne BblaensemMblx razos. O6bI4HO MCNONbL3YIOT paboune Temnepary-
pbl B Anana3oHe oT 150 ®C go 300 °C. TemnepaTypy NPOTOYHOW KIOBETbI NOAAEPXKMBAIOT HA HECKO/IbKO 6onee
BbICOKOM YpOBHe (Mpn6amn3untenbHo Ha 10 °C) Ans npefoTBpalleHUs KOHAeHcauUn BblAensieMoro rasa.

Ncnonb3osaHue cuctembl TTA/MK gna aHanvsa CAOXHbIX MateprmanoB, Takux Kak nosiMmepbl Uav npu-
poAHble BelecTBa, NpuBeAeT K HAKOMJIeHWIO B nepegatoleli IMHUN 1 NPOTOYHOI KloBeTe yriepogcoaepxa-
LWKUX mMaTeprManos, BbICOKOMOJIEKYNAPHbIX MOIMMEPOB U MPOYNX BbICOKOKANAWMX BelwecTB. MNepnoanyeckoe
yAaneHvne AaHHbIX BeL,eCTB BbINOHAT NyTeM NponyckaHua Bo3gyxa (WM KMcnopoja) vyepes ropsuvyto nu-
HUI0. OHAKO KOHAEHCaLusa BelwecTBa B KOHEYHOM UTOre NpUBEAET K YMeHbLUEeHNI0O NoToka rasa. C aToli Touku
3peHns Heo6XoA4MMO ouuLaTh INHUIO Mepej TeM, Kak OHa MOJSIHOCTbIO 3abbeTcA. KoHAaeHCUMpoBaHHble Be-
wecTBa MOXHO yaansTbe NyTeM NPOMbIBKM Nepealolieii AMHAN OAHUM WAN HECKOSIbKUMWU pacTBOpUTENaMMU,
HanpuMmep aueToHOM, MEeHTaHOM WA xnopoopMoM. B HeKOTOpbIX cucTemMax MPUMEHSIIOTCS Mepegarolne
NIMHUM CO CMEHHbIMW BKIaAblllaMn, 3aMeHsieMbIMW N0 Mepe Heo6Xo4NMOCTH.

6.2 NH(bpakpacHasa npoTo4yHasa KioBeTa

MpOTOUHYIO KIOBETY ONTUMU3MPYIOT 415 06ecneyeHnss MakCMMasibHOW ONTUYECKOWM nponyckatoweli cnoco6-
HOCTW. MUHUMM3ALUM PA3/IOKEHUS U NMepeMellBaHNA NOTOKa aHaNIM3MPYyeMOro rasa, a Takxe ANs AOCTUXEHUs
NINHENHOro MOrnolWeHns B MH(pakpacHoii o6n1actu. Pasmepbl NMPOTOYHON KIOBETbI ONTUMU3UPYIOT AJ151 COOTBET-
CTBUSI ANCKPETHOMY O6BbEMY M CKOPOCTM MOTOKA, a Takke Ansi o6ecrneyeHns AOCTATOYHOW ANIMHBI ONTUYECKOro
nytm ana céopa cnekTpasibHbIX AAHHbIX C HEO6XOAWMbIM paspeleHnemM Mo BpeMeHU. PeKoMeHAyeTCs, yTo6bl
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KIOBeTa HarpeBasiacb A0 MOCTOSIHHOW TemnepaTypbl, PaBHOW UAW cnerka npeBblwatweli (Ha 10 CC unin Bbiwe)
TemnepaTtypy nepegatwoLeii IMHAN, OQHAKO He creAyeT NpeBbilaTb MakCUMMasibHYO TeMnepaTypy, A0MNyCKaemyro
npounssoauTenem. Heo6xoAMmMo OTMETUTb, YTO MOBTOPSAOLWMECA N3MEHEHUS TeMnepaTypbl KIOBeTbl U Nepepato-
LWen NMHUU YCKOPSAIOT cTapeHne ynoTHUTENen 1 MOTyT NPUBECTU K BO3HUKHOBEHUIO MPOTeYek.

KOHLbI NMPOTOYHOW KHOBETbl 3aKpblBalOTcsl VMK-Npo3payHbIMU OKHAMW UN KOMOWHAUMSMUN 3epKasna U OKHa.
OnTuMasibHas NPO3payvyHOCTb A1 UHPPaKPACHOro U31yYeHNs AOCTUTraeTcs Npu UCNOsIb30BaHUN OKOH 13 6poMuaa
Ka/nuns, HO 3TOT MaTepuan oYeHb YyBCTBUTEJIEH K AeiCTBUIO BOAAHOro napa. B npouyecce ncnonb3oBaHWsa NpoToY-
HOW KOBETbI HEGO/bLUNE KOMTMYEeCTBa BOASIHOTO napa pa3befatoT NoBEPXHOCTM OKOH, BbI3blBasi NafeHne ontuye-
CKOW nponyckatoleli cnocob6HOCTH, NOKa He HacTynaeT MOMEHT, Korga TpebyeTcs 3ameHa OKOH. [pu npoBeaeHun
aHa/IM30B CMeceli, cofdepxalinx Bofdy, PeKOMeHAYyeTCsa UCNO/Ib30BaTh OKHA, N3rOTOB/IEHHbIE N3 BOAOYCTONYMBOrO
Matepuana, Takoro Kak ceneHu UuHka (ZnSe), oAHaKO HEOOGXOAMMO YUYUTbIBaTb, YTO MCMNO/Ib30BaHWE OKOH W3
MaTepunanoB C BbICOKM KO3(hPULMEHTOM NpesloMNeHUs, TakKnx Kak ZnSe. NpMBOANT K 3aMeTHOMY Naf,eHnto onTu-
4eCcKOoro NponyckaH1s 1n3-3a ONTUYECKMX CBOMCTB TakMx MaTepunasioB.

Vicnonb3oBaHMe NPOTOYHON KIOBETbI MPU BbICOKUX TeMnepaTypax MOXeT NPUBECTU K NOCTENEHHOMY Ha-
pacTaHMio Ha CTeHKax KIoBeTbl U Ha OKHax OpraHn4yeckoro Kokca. B aTom cnyyae nponyckaHne nHdpakpacHoro
n3nyyeHusa 6ynet COOTBETCTBYHOLWMM 06pa3oM CHUXATbCA. B KOHEYHOM UTOre BO3HUKHET HEO6X04UMOCTb O4M-
CTUTb M BOCCTAHOBUTb Y3€/1 MPOTOYHOI KOBETbl. PEKOMEHAYeTCSA BbIMOMHATL OUYMCTKY NMPOTOYHOW KHOBETbI U
BOCCTAHOBJ/IEHME OKOH MPU NageHun aHeprun nHgpakpacHoro nsnyyvyeHnsa go 80 % MCXOAHOW MHTEHCUBHOCTH.

6.3 OnTuyeckuii nHTepdeiric

MPOTOYHYIO KIOBETY MOXHO PacnosioX1Tb B KIOBETHOM OTAeNeHUn uHdpakpacHoro cnektpometpa. Oa-
Hako npegnoyTuTesibHee pa3MeliaTb MPOTOYHYIO KIOBETYy B OTAE/IbHOM OTCeKe C opraHusauueli BblAesieH-
HOro ONTMYEeCcKOoro nHTepdelica. JaHHblli MHTepelic MoXeT OblITb CNPOEKTUPOBAH TakMM 06pas3om, 4YTOObI
BMeLWaTb TeMNepaTypHble KOHTPOJ/I/Iepbl AN 060rpeBaemMoii NPoTOYHOI KlOBeTbl U Nepeaarowen NuHMn. Ans
3TOro CywecTByeT HECKO/IbKO MPUYNH:

- Ans npoBeAeHUs akcrnepumeHTa TFTA/MIK MOXHO MCNONb30BaTh AETEKTOP CreynasibHOro UCMOJSTHEHNS
(cm. 6.4 B cniyvyae ncnonb3oBaHUS AeTekTopa U3 feliTepupoBaHHOro TpurnmumHeynedara, 4TrC);

- Tensio, Bblgensemoe o6orpeBaemMoli NPOTOYHON KIOBETOW, MOXeT 6bITb N30/IMPOBAHO OT OCHOBHOW OnM-
TUKN CnekTpomeTpa A/1A NpefoTBpalleHUs yXyALWeHNs cTabunbHOCTU CleKTpoMeTpa M3-3a BAUAHUA Tensio-
BbIX NMOTOKOB:

- Mexay oborpeBaemol MPOTOYHON KIOBETOW M AeTeKTOPOM MOXeT OblTb pacnojioxeHa onTtuyeckas
anepTypHasa gnadparma, gelicTByloLwas B kayecTBe X0N104HON Anadparmbel (CM. npumMeydaHue);

- OCHOBHOI KIOBETHbIli OTCeK BNocneACcTBUM 6yaeT [OCTYNeH AN cTaHAAaPTHbIX HYX A WK cnekTpockonuu
6e3 Heo6X04MMOCTU yaaneHnsa ob6orpeBaeMoil MPOTOYHOWN KIOBETbI.

Kak Tonbko TemnepaTypa NpoTOYHOW KOBeTbl NOAHMMAETCSA Bbille TeMnepaTypbl OKpyxatoweli cpefbl,
OHa HauyuHaeT UCNyCcKaTb yBesiMuYuBallleecsi KONIMYECTBO MH(PpaKpPacHOro M3nyyeHus. laHHOe U3y4vyeHue
He MoAy/NMpyeTcs CNEeKTPOMETPOM U MPUHMMaeTCs AeTeKTOPOM B BUAE CUrHana NocTosHHOro Toka. MNpu Tem-
nepatypax NpoOTOYHOW KioBeTbl Bbiwe 200 °C curHan NOCTOSAHHOrO ToKa A0CTaTOYeH A1 YMEeHbLIeHUs gnHa-
MUYecKOoro AnanasoHa AeTekTopa. B pesynbTtaTe Takoro adpdekta HabnogaemMblii CUTHAN NEPEMEHHOro Toka
yMeHbllaeTcs, a HabAogaeMblii CNnekTpanbHbIli YPOBEHb WYyMa yBenmunBaeTca. Hanpumep, npn yBeiMyeHnmn
TemMnepaTtypbl NMPOTOYHOI KIOBETbI OT KOMHAaTHOl TemnepaTypbl A0 250 5C ypoBeHb Wyma 06bIYHO yaBanBa-
eTcs. MNMonb3oBaTento peKoMeHAyeTCsl MOCTPOUTb rpadurk 3aBUCMMOCTU MHTEHCUBHOCTU MHTepdeporpamMmel
OT TeMnepaTypbl CBeTOBOAa A1 UCMNO/b30BaHNA C Lefblo CpaBHeHUs. HekoTopble KOHCTPYKUMM NpubopoB
BK/IIOYAIOT B ce65 XOM04HY0 Anadparmy mMexay nNpoToYHOR KIoBeTOl 1 AeTeKTOPOM ANt MUHUMU3ALUK KONK-
yecTBa HEMOAY/TMPOBAHHOIO NOCTOPOHHETO MH(PPAKPACHOTO U3NYyUYeHUs, AOCTUTAIOLWENO AeTeKTopa.

MpumMmeuyaHne — XonogHas gnadparma npeacTaBaseT coboii MeETaNNYECKNA 3KpaH ¢ OTBEPCTUEM, TeMMepa-
Typa KOTOPOro NoAAepXunBaeTcs Ha ypOBHE KOMHATHOW. MogynunpoBaHHbIii nydok VK cBeTa, pacxoAswuniica oT NnpoToUHO
KIOBETbI, NOBTOPHO (DOKYyCMPYETCS Ha faHHOl xonofAHol gnadparme. XonogHas avadparmMa MMeeT AnameTp, COOTBET-
CTBYIOLMIA AnamMeTpy NOBTOPHO CokycrpoBaHHOro nyda. Myvok VK cBeTa, npoxoAsiwuii yepes XonogHyto guadparmy,
pacxoAnTcsA U 3aHOBO (HOKYCUPYEeTCs Ha YyBCTBUTENLHOM 3/IeMeHTe JeTekTopa. XonoAHas Anadparma akpaHupyeT ge-
TEKTOp OT CMOAYNMPOBAHHOI TEN/IOBOI 3HEPrUK, NCNYCKAEMOW HarpeToll NPOTOYHON KIOBETOIA.

6.4 leTeKTOp MH paKpacHOro n3snyyeHus

Ona TTA/WK o6bl4yHO Mcnonb3yloT geTektopbl KPT (kagMuit-pTtyTb-Tennyp) wan ATIC (gelitepupoBaH-
HbIA TpUrAMUMHCcynbdar). [leTekTop ANs nNpoBeAeHUs akcnepumeHTa TFTA/MK BbIGUpaloT B COOTBETCTBUM C
TpeboBaHNAMN K YyBCTBUTENIbHOCTU, AMaNa3oHy n3MepeHns n 6bicTpogelicTBuio. 1A AOCTMXEHNA HauBbiC-
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LWero OTHOLWEHNSA CUTHaN/WyM BaXHO, YTOObl YyBCTBUTE/IbHbIN 3/1IEMEHT AeTeKTopa Mo pa3mepy COOTBETCTBO-
Bas xonoAHol gnacdparme, BbIXOAHOMY OTBEPCTUIO MPOTOYHOW KIOBETbI UM UCTOUYHUKY VK n3ny4yeHus, B 3a-
BMCUMOCTM OT ONTUYECKON KOHUrypaumm cnekTpomeTpa u uHtepdeiica.

doTope3ncTopHble getekTopbl KPT BapbupyloTCs OT BbICOKOYYBCTBUTENbHbIX Y3KOMO/OCHbIX AeTeKTo-
POB. HWXHWIA Npeaen n3MepeHnUs KOTopbIX cocTaBnseT Npu6ansntesibHo 700 cm'l, 40 LWMPOKOMNO/IOCHbBIX Ae-
TEKTOPOB YMEpPEHHOW YyBCTBUTE/IBHOCTU C HWXHUM npegenom 400 cm-1. fleTekTopbl KPT npegno4ytutensHoO
npumeHaTb Ana TTA/MK akcnepuMeHTOB, B KOTOPbIX UMEKOT MeCcTO 6bICTPble NOTepn Macchbl (Npoucxogsuune
B TeYeHWe HeckoNbKUX CeKyHA), Wan Npu Heo6XOA4MMOCTU UCKNIOUYNTENbHOW YYBCTBUTENBHOCTU, Hanpumep,
Korga TpebyeTcs nogpo6HO uccnefosaTb NoTepu maccbl MeHee 1 %. [N cOXpaHeHUA NMHENHOCTUN OTBETHO-
ro curHana getektop KPT He criegyeT aKCn/yaTupoBaTb B YC/IOBUSX CBETOBOrO HacblWeHUsi. HeNMHeliHOCTb
AeTekTopa 6yAeT CylWwecTBEHHO OrpaHMyYMBaTh MPUMeHeHWe MeTOAMKU CMeKTpasibHOro BbluMTaHuA. [aHHoe
orpaHvy4yeHne MoXeT O03HayaTb, YUTO y3KOMOJIOCHble AeTekTopbl KPT He noaxoAaT AN1A HeKOTOpbIX Npubopos
nnu npumeHeHnn TrFA/VK. Ana onpepeneHns HenuHeliHOCTU pa6oTbl geTekTopa KPT uccnepytoT cnektp
OMHOYHOro Ny4yka B 06/1aCTK, Nexalleil HXe cnekTpanbHOro AnanasoHa AeTekTopa Wau rpaHulbl 4YyBCTBU-
TeNbHOCTU. ECAun 3HauYeHns, fiexaline Huke rpaHnlbl YyBCTBUTE/IbHOCTU, HEHY/IEBbIE, TO AeTeKTOP PYHKLMNO-
HUpYyeT B He/IMHEHOW o6nacTu. B aTom criyyae pekomeHAyeTcs oTperynnposaTb paGoyne napameTpbl Crnek-
TpomeTpa, YMeHbLUNB KO/IMYECTBO NPOMNycKaeMoli K 4eTeKTOpy aHeprun Ana npefoTBpalieHNs HacblWweHns n
He/NIMHENHOCTN. XOTA AaHHOe siB/ieHne 06bIYHO BCTpeyaeTcs Npu paboTe geTekTopoB KPT. OHO Takxe MOXeT
BO3HWKHYTb U NMpun ncnonb3osaHnn getektopos ATIC.

HeTekTopbl ATIC 06nagaloT MeHblUER YyBCTBUTEIbHOCTbIO U TPEBYIOT MPUMEHEHUS YMEHbLUEHHbIX CKO-
pocTei ckaHnpoBaHusa. OgHako Bbli6op geTekTopa ATIC MOXeT cTaTb XOPOLWWM pelleHnem AN MHorouersne-
BOrO MCMNOJIb30BaHNSA, Tak Kak 0O6bIYHO pa3pelleHne No BPeMeHU A1 perncTpaummn CnekTpos B 3KCNepumMmeHTe
TFA/VNK cocTtaBnseT nopsgka 10 ¢ nnm 60nee, a KOsIM4ecTBO BblAeNsAloWeroca rasa AocTaTovyHo ANA Nony-
YeHUs KOHUeHTpauuii aHaIn3npyemMoro BelecTBa, NO3BOMAIOWNX NPOBECTM MOJIHOLEHHOE AeTeKTupoBaHune
BbleNfeMblX KOMMNOHEHTOB.

Mockonbky getektop ATIC no npuHumny paboTbl ABASETCA NMUPOINEKTPUYECKMM, OH YyBCTBUTENEH K
M3MeHEeHWI0 TeMnepaTypbl B npubope uaM oNnTUYecKoM nHTepdeice; No3aToMy nepej perncrpaynei CnekTpos
cnekTpomMeTp, ONTUYECKNIA nHTepdelic n 4eTekTop AO0/MKHbI HaXoAUTLCSA B TEpMUYECKOM paBHOBecuun. Kpome
TOro, YyBCTBUTE/IbHOCTb AeTekTopa ATIC cylwecTBEHHO YMeHbLlIaeTcsa nNpu Temnepartypax Bbiwe 30 ®C. Tak
Kak anemeHT ATIC genonsapusyetcsa. laHHOI Npob6sieMbl MOXHO M3bexaTb NpM MCNONb30OBaHUK AeTekTopa,
OCHaLLLeHHOro TEPMO3IEKTPUYECKNUM OX/Tax[atolWmnm ycTpoiicTBoM MenbTbe, NN yCTaHOBKON nepej AeTeKTOo-
poM xonoaHol gnadparmb.

7 [oKymeHTUpoBaHMe 3HauYuMblix napameTposB ansa TFA/MK

7.1 O6wmne nonoxeHms

O6opypoBaHue, ncnosibdyeMoe Aa8 nposBefeHns akcnepumeHTa TFA/MK. pernctpupytoT B nabopatop-
HOM XypHasne. Ecnin ncnosib3yetcsa KOMMep4eckn 4OCTynHOe o6opyAoBaHne, TO HEO6X0AMMO 3aPKCUpoBaThb
HanMeHOBaHUA NpousBoAnTeNnen N Homepa mogesnein ANA NonHol cuctembl TFTA/VMK nnu gna nHgmeugyanbs-
HbIX KOMMOHeHTOB. [MapameTpbl 060pyAOBaHNA U MPOrpamMMHOro obecrneyvyeHunss, KOTOpble AO/DKHbI OblTb 3a-
perncTtpupoBaHbl. NpusefeHbl B 7.2— 7.4. KpomMe TOro, A0/MKHbl 6bITb YETKO M NOAPOGHO OTMeYeHbl /tobble
MoAndMKaLnumn, BHeCEHHbIe B CEPUIHbIT U3MepuTesbHbIN NpU6opP, 0OCOBGEHHO eCNu OHWU BANSIOT Ha aKcnayarta-
LNOHHbIEe XapakTepucTukn npubopa.

7.2 NapameTpbl o6opypoBaHusa (LK)

7.2.1 TemnepaTypa NpoOTOYHOI KIOBETbI

Temnepatypy NPOTOYHOI KIOBETbI NOAAEPXKNBAKOT HA NOCTOSIHHOM YPOBHE, YTO6bl MUHUMUN3NPOBAaThb KOH-
AeHcauunto aHanu3npyembix BelecTs. Becerga cnegyeT ykasbiBaTh (hakTUUECKYIO TeMnepaTypy KIOBeTbI.

7.2.2 MaTepuan OKOH, UCNOJIb3yeMbIX B MPOTOYHOI KloBeTe

Heo6xoaMMO yKasbiBaTb MaTtepuas OKOH, UICNOJIb3yeMbIX B NPOTOYHOI KIOBeTe, TaK Kak ero ontuyeckme
CBOWCTBa B/IMAIOT Ha NponyckaHve nyyka UK ceeTa.

7.2.3 TemnepaTtypa nepegatoueit 1MHUMN

O6bIYHO TeMMepaTypy nepejarwleil NMHUN NOAAEPXKUBAIOT Ha MOCTOSHHOM ypoBHe. CnepyeT ykasbl-

BaTb (DaKTMYeCKylo TeMnepaTypy 1 Matepuan nepefarwLein aMHuu.

6
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7.2.4 [eTekTop
[NonxeH 6bITb YKasaH Tun getektopa. MNpu ncnonb3osaHnm getekropa KPT Heobxoanmo dmKcuposaTtb
4acTOTy rpaHuLbl YyBCTBUTE/ILHOCTU AeTeKTopa.

7.3 TapameTpbl o6opypoBaHus (TrA)

YcnewHoe nposefeHne akcnepumeHta TFA/MK 3aBUCUT OT KayecTBa NpoBefeHUs TepMorpaBumMeTpu-
yeckoro aHanusa. Mogpo6Hoe onucaHne nopsigka paboTebl Ha Npubope TFA He AABNAETCA LeNbio HAcTosLWwero
cTaHgapTa. Huxke gnsa cnpaBoOK nNpuBefeH NepeyvyeHb BaXHbIX napameTpoB TIA. KOTOpble HEO6XOAMMO peru-
cTpupoBaTtb. lNMogpo6HocTu no paboTte Ha npubopax TFA npuseaeHsl B FOCT P 56721.

7.3.1 TemnepatypHasa nporpamma TrA
Heo6xoamMmo nogpo6HO onucatk TeMnepaTypHYIO nporpammMy, BK/o4Yas, npu Heo6xoAMMocCTH, nepuogbl
HayaslbHOW UMM KOHEYHOW 3aepXKu.

7.3.2 NpopyBOYHbI/ ras TTA

HeobxoanmMo ykasaTb TN cpefbl, MICNO/b3yeMOl BO BpemMs npoBefeHns akcnepumeHTa TFA. a Takxe
CKOpPOCTb NoAayn NnpoayBOYHOro rasa (Msi/MuH). Ecnm BO BpemMs UCNbITaHUSA ra3 MEHAIOT, TO c/iefyeT OTMeTUTb
TemnepaTtypy v npoweglwee Bpems, Npu KOTOPOM 3TO NPOUCXOAMT.

7.3.3 Macca o6pasua

[JonxHa 6bITb yKkazaHa macca obpa3sua B Havasne 3KCAepuMeHTa.
7.3.4 OnncaHue o6pasya

Heo6xo4MmMo hKcHpoBaTh NOAPOGHOE OMMCcaHne xapakTepucTuk o6pasua.

7.4 MapameTpbl NPOrpamMMHOro obecnevyeHus

7.4.1 ®yHKUUA anoausayum

Ana VK-®ypbo-CNeKTpOMeTpOB PEeKOMeHAyeTcs, YTOGbl nepes BblYMCAEHWEM CMEKTpasbHbIX AaHHbIX
K UHTepheporpaMme npuMeHsnack QyHKUMA anoagusauumn. MNoaxoasawmmMmmn QyHKUUSMU anogusanumn sens-
loTCA: NpsMoyrofibHas YHKUUSA, TpeyronbHas PyHKUNSA, cpeaHsas yHKumMs Bupa-HopToHa, doyHKuMs Xanna-
FeH3ena n kocnHycougHasa yHkums. ECnm nonyyeHHble cnekTpbl HEOGXOAMMO CPaBHUTL C GUGNOTEYHBIMU
AaHHbIMW, TO A1 MOBbIWEHUS Ka4yecTBa CpaBHEHUSA (YHKLMA anofu3auuun noslydeHHOro crekTpa foJihkHa
COOTBETCTBOBATb (PYHKLMM anogu3aLnmn CnekTpa CpaBHEHUS.

7.4.2 CnekTpasibHOe pa3pelleHune

HaxoxgaeHne 6anaHca Mexay OTHOLWEHWEeM CUTrHan/luym u nHpopMaUnoHHbIM CoAepXaHnem cnekTpa
NnpMBOAUT K ONTUMaNbHOMY 3HAUYEHUIO CriekTpanbHOro paspeweHunsa ana TTA/VK cnektpoB 4 cm T Ecnu oxu-
faeTcs 6bicTpas NoTepsi Macchbl, 415 NOBbIWEHNS CKOPOCTU perucTpauum cnekTpa pekomeHayeTtcsa paspelue-
Hne 8 cM’ 1 O6bIYHO faHHble AN5 OTO6paHHbIX 06pa3L,0B PErMcTpUpyoT ¢ paspeweHnem 4 cm" 1. Ecnn cnocob
cbopa fgaHHbIX UK BpeMs MOo3BOJISeT, TO ANA ob6sieryeHna nageHTUdrKaLnm KOMNOHEHTOB CNEKTPOB AaHHble
MOTYT permcTpMpoBaTbCs C MOBbIWEHHbIM pa3peweHnemM (2 cM 1 unnu Bblwe). OCO6EHHO 3TO NPUMEHUMO AN
HN3KOMOJeKYNISAPHbIX ra3oB, KOTOPble XapakTepu3yrTcsa 60/bWMM KOIMYECTBOM MOJIOC MOr/0OWeEeHNs, COOT-
BETCTBYIOLMX BpallaTe/ibHbIM KO/lebaHUsAM.

Mpun npoBedeHnn cb6opa AaHHbIX nocne ctagum TIFA ¢ NCNONb30BaHMEM MeTOAa OCTaHOBKM NOTOKa nan
ynaBnvMBaHusa o6pasuoB AN YBe/MYeHUS MHPOPMAaLMOHHOIO COAEepPXaHNsA CMeKTPOB AaHHble 0ObIYHO peru-
CTPUPYIOT C NOBbILEHHbIM pa3pelleHneM, paBHbiM 4 cM 1B cnyyae KOHAEHCUPOBaAHHOM hasbl UAN. KaK MUHU-
MyM. 2 cM 1— B cnyyae napoBoli asbl.

7.4.3 Pa3peweHne nNo BpemMeHu

CnepyeT hukcMpoBaTb BpeMS, TpeGyemoe AN NONYUYEHUA KaxXAoro UHAMBUAYalbHOTO CNEKTPa, a Tak-
€ YNCNOo yCpeaHAEeMbIX CKaHOB.

NMpumeyvaHus

1 Mpu c60pe faHHbIX B peXuMe peasibHOro BpeMeHu npesnoyTuTesbHo CyMMMPOBaTh HECKO/IbKO CNEeKTporpamMm 3a
HEKOTOPbI MPOMEXYTOK BPEMEHU, YTOGLI YBENNYUTL OTHOLLIEHWE CUTHAN/WYM A1 UTOFOBOMO CNekTpa. PakTuyeckoe Ko-
NINYEeCTBO CKNafblBaeMblX CNEKTPOrpaMmM 3aBMCUT OT ONTUMAasbHO CKOPOCTY CKAHMPOBAHWA W CNEKTpasibHOro paspetue-
HUA cnekTpomeTpa. B 06bIYHOM pexumMe paboTbl CNEKTPOMETPA Nepes, COXPaHEeHNEM AaHHbIX AOMYCTUMO CKNablBaTb OT
yeTbipex [0 AeCSTU CNEKTPOrpaMM. YCpeAHEHWE CNEKTPOB Ha Go/ee AIMTENbHLIX MHTEPBANAX MOXET 6blTb BbINOMHEHO
npu aHanm3e 0To6paHHbIX NPO6 ¥ C MCNOIb30BaHMEM onepaLluii No 06paboTke faHHbIX.
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2 BbigeneHue rasa U3 o6pasia 3a4acTtyto NPOMCXOAUT Ha NPOTSHKEHUM A/INTENIbHOTO BpeMeHW. B Takom cyyas c/o-
XEHWE CNEKTPOrpaMM MOXET GbITb BbINOTHEHO A/151 6O/IbLIEro KoiMYecTBa CkaHoB, Hanpumep 100 cnekTporpaMmm/crnexTp,
LNS fanbHellero ynyyweHns OTHOLWEHNsSI CUTHAN/WyM cnekTpa 6e3 3HaunTenbHON NoTepy paspelueHusl no BPeMeHM.
3T0 3HAUMTE/IbHO CHUXAET KOMIMUECTBO XPaHUMBbIX JaHHbIX U YCKOPSET UX Noc/eAyoLyo 06paboTKy, O4HAKO BaXHO NOM-
HWTb. YTO BPEMS perucTpauun cnekTpa 4o/MKHO COOTBETCTBOBATL CaMOii 6bICTPOI CTaAuN NOTepyu Macchl UKW BbigeneHus
rasa v npuBOAUTL K MUHUMA/IbHOMY YBE/IMYEHUIO BPEMEHM MOJTHOTO IKCMEPUMEHTA.

7.4.4 NloporoBoe 3HauYeHWe CoOXpaHeHuUs JaHHbIX

B cnyyae npuMeHeHUs faHHOW (hYHKLUW 3TO AOKHO OblTb 3a(pUKCUPOBAHO B NPOTOKO/E UCMNbITAHUS
(cm. 8.2).

7.4.5 lononHuTenbHasa o6paboTka

Heo6xoauMMo hnKCUpoBaTb NPUMEHEHVE K JaHHbIM N06bIX CrAaXnBalWmnx QyHKLWiA, anroputMoB Kop-
pekumn 6a30BOW NMHUM U MEeTOAUK CNEeKTPanbHOro BblunTaHus. CneayeTt NofyepkHyTb, UTO HEKOTOpPbIe ce-
puitHble uamepuTesnbHble nNpubopbl TTA/VMK galoT onepartopy /vlb OrpaHWYeHHbIe BO3MOXHOCTU KOHTPOJIS
3TUX (PYHKLWIA, NPM 3TOM NPUGOP MOXET MPUMEHATbL 3TU (PYHKLMU aBTOMaTmyecku. Onepatop LO/IKEH U3Y-
UNTb BOMPOC, BK/OYAET I MporpaMmMHoe o6ecrneyeHne npuéopa Takue onepayuu.

8 lMporpammHan o6pa6oTka gaHHbIX VK cnekTpockonum

8.1 OpTtoroHanusauunsa Npama-lWmnara

MockonbKy pernctpupyertcsa Kaxgas uHtepdeporpammMa, ¢ UCMoSb30BaHNEM MeToAa, Ha3biBaemMoro op-
ToroHanusauuei Npama-lUmnaTa, MOXHO 6bICTPO onNpeaennTb ee MHPOPMaLMOHHOe coAepxaHue. B pamkax
[aHHOTo mMeToda Habopbl MHTepdeporpamMm 06bIYHO perncTpupyloT nepefg 3anyckom TIA. Kak TONbKO 06-
pasel, nomMeuwatT B cuctemy TFA 1 cTabununsmpyeTtcs NOTOK NpodyBoYHoOro rasa TFA. 3Tn Habopbl nHTepde-
porpamm MCnosnb3ylT ANA co3fjaHus psga 6asvcHbIX BEKTOPOB, KOTOpble MpeacTaBnstoT 6a3oBbiii npodusib
akcnepumeHTa TIFA/VK. Mpu npoBefeHUN 3KCNepuMeHTa Kaxpgas HoBas WHTepdeporpamMma MCnosib3yercs
ANnA reHepauun nogobHoro Bektopa. CpaBHeHMe 3TOr0 1M NOC/eAyLWNX BEKTOPOB C HA6GOPOM NCXOAHbIX BEK-
TOpPOB NyTemM OpTOroHanuM3auuu gaeT BO3MOXHOCTb U3MEPUTb OOLLYHO SHEPTUIO MHPAKPACHOTO NU3NYYEHUS U
KONMYecTBO BellecTBa, Bblgensemoro ns TFA. OkoHYaTeNbHbI rpacduk 3aBMcMmMocT Moayns BekTopa (MH-
TEHCMBHOCTM) OT BPEMEHU MOKa3blBaeT, Kak 0buaa aHeprua MHgpakpacHoOro U3nyyeHus 3a 3agaHHoe Bpe-
MSi MeHsieTCS B TedeHue aKcrnepumeHTa. [laHHblli rpaduk HasbiBaeTca npodunem opToroHanusauum Fpama-
Wmnata (OFW) nnu. uto 6onee noaxoant ansa TFTA/VK, npodurnem BblagensieMoro rasa. fJaHHblii npoduab no
BHeWHeMy BUay nogobeH nepsoii Npon3BOAHOW OT Npodus NOTepu mMacchl n3 akcnepumeHTta TrA. Mpodunb
BblleN191eMOr0 ra3a o6bIYHO OTO6GpaxaeTcsa Ha 3KpaHe KOMMblOTepa BO BPEMS 3KCNepUMeHTa U ABNSeTCA BaX-
HbIM MHCTPYMEHTOM Mpu nocnegytowem aHannise gaHHbIX.

8.2 MoporoBoe 3HaYeHNEe COXPaHEHUs AaHHbIX

Mpu MCNONb30BaHUN YCTApEBLUMX KOMMbIOTEPHbIX CUCTEM 60/bLIOE KOMNYECTBO 3apPErNCTPUPOBAHHbIX
CMEeKTPOB BO BpPeMs CTaHAapTHOro akcnepumeHta TFA/MK MoxXeT npeBbICUTb €MKOCTb LUGPOBOro 3anoMuHatlo-
Lero ycTpoicTea KomnbloTepa. M3-3a aToro nporpaMmHoe o6ecrieyeHre MOXeT KOHTPO/IMpPoBaTh MHopMaLuto
OTlW 1 coxpaHATb CrneKkTpasibHble faHHble TOMbKO TOrAa, Korga U3MeHeHVWe MHTEHCMBHOCTU MpeBbIWaeT npej-
BapuTeNbHO yCTaHOB/IEHHOE NOPOroBOe 3HavYeHWe. B TOM cnyyae, eCM KOMMOHEHT C HU3KUM COZepXaHueM He
06HapYXNBaETCSl B NPOLLECCE IKCMEPUMEHTA, COOTBETCTBYIOWMNE CMNEKTPa/IbHbIE faHHbIe COXPAHATLCA He ByayT.
Mpn COBPEMEHHbIX EMKOCTSAX LMMPOBbLIX 3arNoMUHAOLWMX YCTPOWCTB NOPOroBoe 3HaYeHNEe COXpPaHeHUs AaHHbIX
ncnonb3yeTcs peako, Tak kak 06bI4HO xpaHeHue taiinos TFTA/MK He npeacTaBnseT Npo6nemMsb.

8.3 Mpoduam PyHKLMOHANBHOW rpynnbl

MocKoNbKy perncTpupyeTcs Kaxaas uHTepdeporpaMma, oHa MoXeT 6biTb TPAaHC(OPMUPOBaHA B CMEKTP
B peXVMe peasibHOro BpeMeHH.

3HaueHUs MOrfoweHns B BbIGPaHHbIX 061aCTAX CMEKTPa MOTYT 6biTb UHTETPUPOBAaHbI Y OTO6PaXeHbl B
Buae npoduneli BobigensieMoro rasa. Yacto gna aHanusa Bbi6upaloT cnegytoume 061actv MHpakpacHoro
crnekTpa U COOTBeTCTBYHOLWMNE UM (DYHKLMOHANbHbIE FPYMbl:

- BaJIeHTHble KonebaHusa HeHacbllWweHHo/apoMmaTnyeckoi cBaA3n C -H ..o oT 3150 go 3000 cm 1;
- Ba/IEHTHbIE KOMEeBGaHUA HACbIWEHHOM CBA3N C-H ..o oT 3000 go 2850 cm 1;
- Ba/IEHTHbIE KOMEOBAHMS CBABM € = 0 .oiviiiieiieiiiciiiiiiie ettt ettt seeebae b sbe e s e sre et enteensennas oT 1800 go 1650cm'l;
- Ba/IEHTHbIE KOMEBAHUA CBA3M C-O ..o s ot 1300 go 1000 cm'1.
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CrieflyeT OTMETUTb, YTO yKa3aHHbIe M0JI0Cbl NOr/IOWEHNSI HE COOTBETCTBYIOT BCEM BO3MOXHbIM (DYHKLMO-
Ha/lbHbIM Tpynnam, KOTopble MOTyT OCYLWEeCTBAATL MOM/MOWeHne B 3TUX UAKN ApYrux o6nacTsx cnekrpa. CooT-
HeceHue NoJIoC MOrOWEHNA [O/IKHO 6bITb NOATBEPXAEHO C UCMNO/Ib30BAHMEM COOTBETCTBYHOLNX 3TATOHHbIX
BELLEeCTB.

8.4 Mpounn NHoUMBUAYyanbHOrO rasa

Oco6blIli TN Npouna dMyHKUMOHaNbHOM rpynnbl BO3HMKAET, Koraa BblbpaHHas o61acTb cnekTpa coaep-
XMWT NOMOCHI MOr/MOWEeHNs TONIbKO O4HOI0 OTAENbHOIo ra3o006pa3HOro KOMMNoHeHTa. JaHHbI Npoduib HasbiBa-
eTcs npochuneM MHAMBUAYaNbHOTO rasa. MpaBuibHbIi BbIGOP YAaCTOTHbLIX AMana3oHOB NO3BO/SET onepaTtopy
HEe3aBUCMMO KOHTPOMMPOBAaTb NPOLECC BblAe/IEHUS HECKOJIbKUX BaXHbIX razoB. Heo6xoAMMO MofyYepkHYTb,
OflHAKO, YTO A5l YCMNELWHOro NPoBeAeHNs TAKOr0 aHan3a oXuaaeMble rasbl U UX XapakTePUCTUYECKME YACTO-
Thl MNOrOWEHNA AO/MKHbI 6bITb XOPOLO U3BECTHbI. HUXe NpuBeAeHbl MCNONb3yeMble CNeKTpasbHble 061acTu
AN UHAMBUAYaNbHbIX ra3oB:

R 117 oY (et Wi R A T=T o Lo ¥ 1 - TP U P PP OUPOTPPR PSPt o1 2300 o 2200 c™m 1;
- MOHOOKCUL YTTTEPOLA  eeeuteuiiiuieiteetteutiritesie et e et e ess i sbe e b e et e st aheess et b et sae e st e ebees b e sbe e e e nreenns o1 2200 go 2050 cm~1;
= BOOSTHOM TT@ P wetiutiieitenieiisti sttt st stttk b e e bt bt se e et et bt bbbt bbb e b e en e e ettt nne s oT 1950 go 1800 cm'L

Cnepyet oTMETUTb, YTO YKa3aHHble MOJI0Chl MOMNOWEHNS CMeKTpa He COOTBETCTBYHOT BCEM BO3MOXHbLIM
WHAMBUAYaNbHLIM ra3aM, KOTOpble MOryT OCYLWeCcTB/ATb NOraoueHne B 3Tux o6nacTsax cnekrpa. CooTHe-
CeHue MoJsioC MOr/MoWeHNst AO/IKHO OblTb NMOATBEPXAEHO C MCMOJ/Ib30BaHNEM COOTBETCTBYHOLNX 3TaSIOHHbIX
BewecTB. BO3MOXHOCTb MCNONb30BaHWs Npodunieil MHAMBUAYaNbHOrO rasa BO3HWKaeT U3-3a TOro, YTO BO
MHOrMx TF'A 3KCrnepuMeHTax BbIAeNATCS HU3KOMOJEKYNAPHbIE rasbl, Takue Kak AWOKCUA cepbl, aMMuak u
oKCuAbl a3oTa, B ONO/IHEHNE K Mepeyncs/ieHHbIM paHee rasam.

8.5 CnekTpasibHblli NOUCK

O6bI4HO Uenb TFTA/VK akcnepMMeHTa COCTOUT B UAEHTUMMKALUM NNK oNpedesieHnn Kracca pasfinyHbiX
KOMMOHEHTOB, KOTOpble BbigenswTca B TITA akcnepumeHTe. CnegyeT, ogHako, noHumatb, 4to TFTA/MK akc-
nepuMeHT 06bl4YHO NPUBOAMT K 06pasoBaHUio psafa BewecTs. 3TN BellecTBa 3a4acTylo BblAe/IATCA B BUAe
OAHOW UMM HECKOJIbKNX B3aUMHO NepekpbiBaloWwmxcsa rpynn. XenatesnbHo, 4Tobbl Npounab Temnepartyp, uc-
nonb3yemblii 4NA NPOBeAEHUA TEPMUYECKOro aHasinisa, NpMBOAU/ K XOPOLWIO Pas/iMyMMbiM NOTEPSAM Macchl.
YacTo Bblgesiiemble rasbl BK/10OYaloT B ce6 60/1bIOE YNC/I0 Y/IEHOB FOMOJIOTMYECKOro psaja Unu psaj crnek-
TPOCKONUYECKN HengeHTUUMpyemMblx BeWeCcTs, Hanpumep yrnesogopoaos. B aTom cnyyae makcumanbHbll
pesynbTaT, KOTOPbI MOXeT 6bITb NOYYeH, — 3TO nAeHTUdUKaLnsa KIoYeBbIiX PYHKLNOHANBHBLIX TPyNn B cMe-
CV Bble/IAeMbIX ra3os.

CneKkTpbl NOrNOWeEHUS A1A MPOBefeHNs NOMcKa BbIGMPAOT Ha OCHOBaHWW MccnefoBaHUA npodunen
BblZle/15eMOro rasa, PyHKLMOHaNbLHOW rpynnbl AN NHAMBUAYanbHoOro rada. C NoMoLbio Of4HOTO NN HECKO/b-
KNX MONCKOBbIX afifOpUTMOB OTAEe/NbHblE CNEKTPbl CPaBHUBAOT ¢ 6MGINOTEKON UK 6a30i AaHHbIX 3TaTOHHbIX
crnekTpoB. OTu 6asbl faHHbIX O6bIYHO MOCTOAHHO XPaHATCA B OUM(POBAHHOM BUAE Ha AUCKe KOMMNblOTepa.
ANropuTtMbl CpaBHEHUSA BbIAAIOT CMNCOK CNEKTPOB, KOTOpble Hanbonee 6/1M3KO coBnagatdT CO CNEKTPOM 06-
pasua. 1 KnaccuuumpyroT 3TN CNeKTPbl B NOpsifike cTerneHn coBnageHns. Kpome T1oro, HEKOTOpble NMONUCKOBbIE
anropuTMbl A4al0T BO3MOXHOCTb BbINOJ/IHATE CpaBHEHMWE onpefesieHHbIX o61acTeli cnekTpa, a He BCero cnek-
Tpa uenvkoM. Takum o6pa3om, crnekTpasibHble NMOMexn K3-3a 3arpsisHAWMUX npumeceli B Apyrux o6nacrax
cnekTpa o6pasla He OKa3blBalOT CYLECTBEHHOrO BAUAHNA Ha pe3y/ibTaTbl Noucka.

Heo6xoaMMO NoAYepKHYTb, UTO Ha pe3y/bTaTbl aBTOMaTU3MPOBAHHOIO Moucka Henb3a nosaratbcs Kak
Ha 6e30roBOPOYHO MpaBuU/ibHble. DTO YTBepXAeHNe BepHO B OTHOWEHWW MHpakpacHoli crnekTpockonuu B
LesioM, HO ANA cneumanucra, 3aHumawuweroca TFA/MK. oco6eHHO BaXHO NMOHUMaTb 3TO U3-3a 60MbLIOTO
0XnAaemoro ymcna COBMeCTHO BblfesisemMblx ra3oB. lNonck Bcerga 6yaet BblgaBaTb B kKayeCTBe Hauayylliero
COBMajeHns CNekTp oTAeNIbHOro CoeJMHEHUsI, 0COB6EHHO ec/in ucrnonb3yeTcsa 6as3a AaHHbIX CNEeKTPOB Napos.
Hanpumep, npu nccnepgoBaHMn nosmMmepa, Takoro Kak 6yTagueH, CloxHas CMecCb BblensieMblX ra3oB gacT
«yCpefHeHHbIN» cnekTp. MNMporpamma CnekTpasbHOro NoOMcKa MOXeT COO6LWMNTb, YTO Hany4lWwnMm coBnageHmn-
em aBnsetca 1-6yTeH, HO OH MOXeT He OblTb OCHOBHbIM KOMMOHEHTOM. [laHHasa npo6siemMa MOXeT 6bliTb pe-
lweHa NyTeM M3yyeHUs nokasaTens KkayecTBa COBMNajeHWs A/ HECKOSIbKMUX NepBbiX coBNageHuin. Ecnun 6yaet
o6HapyXeHOo, YTO OHUN OYeHb 6U3KN, 4OCTOBEPHOCTb Pe3ynbTaToB 6yAeT HU3KOIA.

Cpeaun Apyrux noteHuymanbHblX NpPo6aeM, BAUAIOWNX HA CNeKTpasbHbl/i MOWCK, MOXHO OTMeTUTb cle-
aylouime: Hannuune owWnM60OK UNN cnekTpasnbHbIX NOMeEX B cnekTpax B 6a3e AaHHbIX, TeMnepaTypHbie pasinuuns
Mexay CnekTpom obpasua M 3Ta/IOHHbIM CNEKTPOM, pas3/inimsa B U3NYECKOM COCTOSSHUN MeXxAy CNeKTpom
ob6pasua u 3aperncTpMpoBaHHbIM 3Ta/IOHHbIM CMNEKTPOM, OTCYTCTBME COOTBeTCTBYylOWero o6pasua B 6ase
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LaHHbIX N HU3KOE OTHOLWeEHMe CUrHan/wym An8 N3MepeHHoro cnektpa. CneunanucT no aHanu3y Bcerga fon-
XXEeH MpoBepATb pe3ynbTaTbl NOWCKa, BU3yallbHO CpaBHMBas Haubonee coBnajatolne CnekTpbl C KaxAbIM
crnekTpom o6pasua.

BaxHbIM napamMeTpoM, KOTOPbIA A0/DKEH OblTb YYTEH MPW BbINOJIHEHUN CNEKTPasibHOro NOUCKa, ABASeT-
CS1 NOVCKOBbIA anropuTM. Bbl6op NOMCKOBOro airopnuTMa 3aBMCUT OT YETKOCTM MOJI0C NOT/IOWEHNS B CNEKTpe
o6pasua 1 3Ta/IoOHHOM cnekTpe 13 6a3bl AaHHbIX. Tak Kak AOCTYNMHO HECKO/IbKO MOMCKOBbIX airoOpMTMOB, TO
ONnA 3 PEKTUBHOCTN OCYLLEeCTB/IEHUSA CNEKTPasibHOro NoOMcKa BaXHO MOHUMATb, KaK KaXAbli U3 HUX paboTaeTt
CO cneKkTpom o6pasua 1 3TaJIOHHbIM CMEKTPOM.

[MonckoBble anropuTMbl, TakKue Kak anroputMm 3Bknga, nocnefoBaresibHO CONOCTaB/IAT CNEKTP C Kax-
ObIM 3/1eMEHTOM 6a3bl faHHbIX. AITOPUTM IBKAMAA YYUTbIBAET OTHOCUTESIbHYIO MHTEHCUBHOCTb, (hOpMYy 1
4acTOTY KaXAOoW MNosoCbl MOr/OWEHNs, HO AeflaeT OCHOBHOW ynop Ha WMHTEHCWUBHbIE, LIMPOKME MOMO0Chbl NOo-
rnoweHus. B TFTA/VIK akcnepnMeHTe anroputMm IOBKAMAa NofieseH, korga B BblAenseMblX rasax oxwugaercs
NMPUCYTCTBUE OTHOCUTENIBHO KPYMHbIX MOJIEKY/I.

Mpu cpaBHEHMN NPOM3BOAHON CNeKkTpa C NPOU3BOAHONM KaxAoro asieMeHTa 6a3bl faHHbIX aKUeHT fAe-
naeTcs Ha 4acTOTbl MUKOB Y3KUX Nnonoc. J/llobble CMelLeHUs 4YacToT NUKOB Mexay cnekTtpamu obpasua u aTa-
JIOHHBbIMW CMeKTpamMu NpuBeayT K HECOBNALEHUAM MPU NCMNOJ/Ib30BaHNM aifOpUTMa Nnoncka rno npous3BogHbIM,
O/ZlHAKO AaHHbI/i anropuTM MOXET NPOSIBMSATb KparHIO YyBCTBUTE/IbHOCTb, KOrAa BblAenisieMble rasbl BK/O-
yaloT B ceba HeboNblIMe MOJIeKY/bl, Tak Kak paf Takmx raso., Kak. HaMpPMMoOp. MeTaH, 3TaH, LnaHoBogopoa u
X/IOPOBOAOPO/,. XapakTepu3yeTcsa HaMYmem B CreKkTpax Y3KUX MUKoB.

LLnpoko pacnpocTpaHeHHOl NpakTUKoli nonb3oBaTesieil ABASETCS co3faHUe CBOMX COOGCTBEHHbIX 6a3
OaHHbIX, CoAepXalmx cnekTpbl 06pa3LoB, KOTOPble OHW MAAHMPYIOT aHann3npoBaTb perynspHo. NpegnoyTu-
Te/IbHO MoJslydaTb CNEeKTPbl NpU TeX Xe YyCN0BUAX, KoTopble NnpumMmeHsatoTcsa B TTA/UK akcnepumeHTe. Hanbonb-
WY BaXHOCTb MMEKT rasbl, npeactaBnsiolme coboli Heb6oNblUMe MONEKY/bl, HaNpUuMep BOAAHOW nap. WX
CnekTpbl 0COGEHHO YyBCTBUTE/IbHbI K TemMnepaTtype, © NO3TOMY NpeAnoYTUTENbHO BK/IKOYaTh B 6a3bl AAaHHbIX
CMeKTpbl 3TUX ra3oB, 3aperncTpMpoBaHHble NMpu onpeaesieHHOW TeMnepaType NPOTOYHONM KIOBETbl, KOTopas
ncnonb3yetcsa B 6onbwnHcTBe TTA/MK aKCcnepnMeHTOB.

MpumeuaHune — Basbl CNEKTPASIbHBIX AAHHBIX SABASAIOTCA KOMMEPYECKU AOCTYNHbIMU. [ aHanusa naposoit
thasbl meTogom TFA/MK HanGonee NoaxoanT 6a3bl faHHbIX, COAEpXalle CNekTpbl, 3aperucTpupoBaHHble Ans razoobpas-
HbIX 06pa3yoB. Cnefyer, OAHAKO, MOHUMATb, YTO 3TV CMEKTPbI PETMCTPUPOBA/IUCL NPU TEMNepaType, Haubosee ya06HO
ons cosgartens 6asbl faHHbIX. 118 NeTyunx cCoefMHeHni A 06bIYHO UCTIONb3YeTCsl KOMHATHAs TemMnepaTypa, Ho CoeauHeHs
C HU3KUM AaB/IeHMEM HACLILLEHHbIX MAPOB MOTYT MOC/IE40BATLCA B 060rpeBaeMoit KloBeTe /11 YBE/TMYEHNS NOTIOLEHNS
aHanM3MpyemMoro BeLecTsa 4o npuemMnemoro ypoBHs. Mpu TFA/VIK KoHAeHCUPOBaHHOM hasbl faHHble 06bIYHO CONoCTaB-
NIFIOTCSA CO CMEKTPaMu, 3aperucTPUPOBAHHBIMM 4151 KOHAEHCUPOBAHHbIX 06pa3LoB. 15 MeToAMKM 0T60pa BbIAENSEMOTO
rasa npu aHanvse BelLecTB B KOHAEHCMPOBAHHOM (hase 3a4acTylo MOXHO UCMNO/b30BaTb HAMHOTO 60/ee 06LMpPHbIe 6a3bl
[aHHBIX 3TANOHHbIX CNEKTPOB BELLECTB B KOHAEHCUPOBAHHOM (hase, NoMyYeHHble MeTofamu npeccoBaHust Tabnetokc KBr
WK CyCneHswnii B Ba3e/IMHOBOM Mac/ie, a Takke HEKOTOPbIMY APYTUMU.

8.6 CnekTpasibHOe BblunTaHue

[laHHblii MaTemaTuyeckunii MHCTPYMEHT UCMONb3YIOT A/ MOBbIWEHUS KavyecTBa cnekTpa o6pasua. Oco-
6€eHHO AaHHbIVi MeToA NOAXOAMUT, KOrda BblAeNstolmecs KOMNOHEHTbI ra3a nepekpbIiBaOT Apyr Agpyra. B gaH-
HOW CUTyaLunn KOHLEeHTpaLuusi NepekpbiBaoLWNXCA BblAeNAeMbIX KOMMNOHEHTOB A0/1)XHA MEHATLCS, YTO MOXHO
onpeaenunTb, CpaBHUBAs HECKOJIbKO CMEKTPOB, NOJSyYEeHHbIX 3a HEKOTOpPbI/i MHTepBan BpeMeHu. BbluntaHune
NpaBu/IbHO BbIGPAHHOrO CNeKTpPa MOXeT AaTb CMeKTP aHa/IM3MpyemMoro BelwecTBa C MMHMMa/IbHbIMK MOMe-
XaMy OT NPOYUNX BbIAENSIOWMNXCA KOMMNOHEHTOB. TaknmM 06pasom, MOXeT GbiTb NosyyeH 6osiee penpeseHTa-
TUBHBbI CNEKTP OTAENbHOMO BbIAENAEMOro aHaIn3npyemMoro BelecTsa, 04Hako, JaHHOW MeToAMNKOW cnepyeT
NMo/sib30BaTbCSA C 60/IbLOK OCTOPOXHOCTbLIO. CriefyeT ocTeperaTbCsi TOr0, YTO B pe3y/ibTaTe HeMpaBWU/IbHO Bbl-
NO/THEHHOTO BbIYMTAHUSI MOTYT GbITb NO/yYeHbl HEBEPHbIE pPe3y/ibTaTbl, 0COGEHHO EC/IN 3aPEerMCcTPUPOBaHHbI
CNeKTP UMeeT HU3KYH MHTEHCUBHOCTb.

Mpu BbINOSIHEHWUW MOCNeaytowein 06paboTKN AAaHHBIX MOXHO YCTPAHUTbL CNEKTpasibHble MOMEXMW B CMek-
Tpe aHa/M3NpPyeMoro BelecTBa W3-3a 3arpsA3HAOWNX KOMMNOHEHTOB. DTA/IOHHbIW CNEKTP 3arpsasHsAloLLEro
KOMMOHEHTa A1 UCNO/Ib30BaHUA B MeTO/e CMeKTPaslbHOro BblYUTAHUA MOXeT 6biTb MOSyYeH NyTeM uccre-
[O0BaHUA CNEeKTPoB, COGPaHHbIX B pa3/IMuHOe Bpems Ha npodusie BblAesisemMoro rasa. EC/iv MUHTEHCUBHOCTb
3arpsi3HSOLWEro KOMNOHEHTA HE MEHSIEeTCS B TEYEHME aHaIn3a, Hanpumep Npu NOCTOAHHOM YPOBHE COAEpXa-
HUS BOASAHOrO napa B NPOAYBOYHOM rase, TO 3Ta/IOHHbIA CNEKTP MOXeT 6bITb NO/lyYeH B MOMEHT NpoBeAeHUs
3KCMEepUMeHTa, Korga B MPOTOYHOW KIOBETE He MPUCYTCTBYIOT Bblfesisiemble rasbl (CM. npumMedaHue). Ecnu
npeanonaraeTcs, YTo KOMMNOHEHTbI BbIAENAKTCS NOC/e Hayasa NoTePM MaccChl, TO 3TOT NPOLECC MOXHO Ha-
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6n0aTh NyTEM BblYMTAHUA CNEKTpa C MOMEHTa Havyasa NoTepu Macchbl. 19 NoAyyYeHUs nNpaBu/ibHbIX pPe3ysb-
TaToB MeToAMKa BblYMTaHUA TpebyeT Hannymnsa BbICOKO KBanudunkaunmm B Hactum o6paboTkn faHHbIX, a Takxe
NMOHMMaHMA npouecca TepMUYECKOro aHannisa M BO3MOXHOIo XMMn4yeCckoro cocrtaBa.

MpumevyaHne — CneayeT NOAYEPKHYTb, YTO NPW UCMOb30BAHWM anropUTMa ¢ NOPOroBbIM 3HA4YEHNEM coxpa-
HEeHUs AaHHbIX (CM. 8.2) Henb3a OyeT NoNyyYnTb CNEeKTPbl MOTNOWeHna 415 obnacteil 6a30BO MMHUN C Lefbio BbINOJIHE-
HUS BbIYNTAHWNA CNEKTPOB, Tak Kak B 3TO BPEMA JaHHble He COXPaHANNCh.

Ecnn cnekTpbl aHaNM3MpyeMbiX BELLECTB COAEpPXaT 3HAUYNTe/ibHble MOMeXn OT BOASIHOrO napa wav au-
okcupa yrnepoga, To UMeeTCcsl BO3MOXHOCTb BblYECTb 3TaSIOHHbIV CNEKTP OA4HOI0 U3 3TUX UM 060MX Mellato-
LWMX KOMMOHEHTOB (CM. NpnuMeyaHune). O6bIYHO 3TM MOMexn HabngaTca Takxke B 06s1acTn 6a30BON TNHUN
TrA/MK, Takum 06pa3oM, 3TaNIOHHbI CNEKTP MOXeT 6bITb C NIENKOCTLIO NOoNyYeH B6AM3N 06/1acTu BblgeneHus
aHannanpyemoro rasa. HekoTtopble NporpamMmMbl MO3BOJSAKOT aBTOMAaTUYeCKN yAansiTb CNekTpasibHble NMOMexu
OT 3TUX KOMMOHEHTOB.

NMpumevyaHne — BaxHO MMeTb BO3MOXHOCTb OT/IMYATb, KOrAa TemnepaTypa BOASHOIO napa, BAWSIOLLEro Ha
cnekTp, 6/M3Ka K KOMHATHOM, T. €. OH SIBNSIETCS KOMMOHEHTOM NPOAYBOYHOrO rasa MK cnekTpomeTpa, Uan COOTBETCTBYET
Temnepartype NpoTeYHOli KIOBETHI, T. €. IBNSETCS KOMNOHEHTOM BblAenieMblX ra3oB. Kak ykaszaHo B 5.3. cnekTp BOoAsSHOMo
napa 4yBCTBUTENEH K TEMNEpaType, U NOMbITKU BbIYECTb 3TANOHHbIA CNEKTP, 3aperncTpUpoBaHHbIil Npu Apyroit Temnepa-
Type, NpuBeayT K NI0OX1M pe3ysibTaTam.

Mpu HarpeBaHUn o6pasLa 3a4yacTylo BbIAE/AITCS CMOXHbIe cMecUu razoB. OCO6eHHO 3TO OTHOCUTCS K
cnyyasiMm HarpeBaHWsi B MHepPTHOI cpege. [axe A5 OTAENbHOW CTYMeHU NOTepy MaccChl, XapakTepuaytoLieii-
CSl CUMMETPMUHBIM MWKOM Ha KPVBOU MPOW3BOAHOI MOTEPM MAaccChbl, BbIAENSiEMblE rasbl MOTYT MEHATLCA B
npouecce notepy Maccbl. 3TO MOXeT 6biTb BbI3BaHO PAAOM (PAKTOPOB, TaKMX Kak o6paTHasl peakuusi rasos
c 06pasyoM, 1 MOXET AaTb NPOdECCMOoHaNy BaXHy UHopMaLlmuto. A1 nccnefoBaHus Takoro ciy4yasi cie-
AyeT NPoBOAWTL MPOLECC BbIYMTAHWSA CMEKTPOB, B3ATbIX B PA3/IMUHbIE MOMEHTbI BPEMEHU Ha CTYMNEeHW noTepu
Macchl.

9 CraHpapTHble 06pasybl

[ns npoBepkn xapakTepucTuk npnéopa n noncka npobnem, BosHukarwmx ¢ K cnekTpomeTpom, cucTe-
Mol TTA nan onTuYeckMm MHTepdelicom, peryaspHoO Heo6xXoAMMO MCNOb30BaTh CTaHAAPTHbI o6pa3sel, AN
ncnbiTaHWii. [laHHble NCNbITaHUA TakXe NOMOryT onpeAeninTb 3acopeHne nepegatoLleii MIMHUN UK Npekpatye-
HMe NoTOoKa rasa no KakMm-To UHbIM NpuynHam. Kaxablii pa3 Heo6xoAMMO TOHYHO BOCNPOU3BOAUTL NapameTpbl,
npueefeHHble B pasgene 7. ®akTuyeckuii NCNonb3yemblil o6pasel, U KOHUEeHTpauus cMecu A8 UCMbITaHWUi
6yAyT 3aBMCETb OT TUMa NPOBOAMMOro aHannisa. BaxHo BblIGMpaTb OAWH UCNbITaTeNbHbIN 06pasel, «NpPon3BoO-
ANTeNna». KOTOpbIi UCNONb3yeTcsA Npu ycTaHOBKe Npubopa, a Takxe OAWH UCNbITaTeNbHbI 06pasel, «3aka3yu-
Ka». KOTOpbIV BblbUpaeTcs U3 matrepnanos, Hanbosiee 4acTo uccnepyemblx B abopatopun.

VcnbiTaTenbHbIli 06pasey, «NpovM3BoANTENSA» OOGbIYHO NpeAcTaBasieT co60ii NpocToe BeLlLecTBO, KOTO-
poe AeMOHCTPMpPYeT HECKO/IbKO XOPOLIO pas/iMiMMbiX NOTePb Macchbl B AnanasoHe Temnepatyp TFA. O6bl4HO
Takumun obpasuamu ABMAIOTCA OKcanaT Kasbuus, neHTarmgpar cynbdarta Mean n kapboHaT kanbumnsa. Ob6pa-
3eL, NOA06HOro TMNa MOXHO UCMbITbIBATb Yepes onpefesieHHble MHTEPBasibl BPEMEHU N MOXHO UCMNO/Ib30BaTb
018 KOHTPO/A YpOBHA wyMa TFA, oTHoweHna curHan/wym UK cnekTpomeTpa, CKOPOCTM NMOTOKa rasa-Hocure-
NA 1 ANA N3MepeHns BpemMeHu 3anasfbiBaHuns, Habslog4aeMoro Mexay Kpusoli NpovM3BOAHOW NOTEPU Macchbl 1
KpVBOW npochuna BblAenssieMoro rasa.

WcnbiTaTenbHbIli 06pasel «3aka3yinmka» 06bl4YHO npegcTaBsseT coboii matepuan, KoTopbllii Npu Heob6-
XOAMMOCTU MOXeT 6biTb C JIEFKOCTbIO NMONyYeH B BOCNpPoM3BOAMMON hopme. B gob6aBneHne k matepuanam,
yKasaHHbIM paHee, elWe Of4HUM MaTepuasioMm, NPUMEHUMbIM ANA 3TOW Lenn, sBNaeTcs cTeapaT LMHKa.

AHanuns TFA/VK cTeapaTa uMHKa, HarpeBaeMoro B aTtmocdepe a3oTa, NokasbiBaeT Heo6blYHOe MoBe-
AeHve. MaTepuan nnasuTcsA npu Temnepartype npubnmnsntenbHo 120 *C un BbigenseT HebonbloOe Konuye-
CTBO BOAsAHOro napa. Moteps maccbl MOXeT 6bITb HE0CTATOYHOW A1 0OTOGpPaxXeHUa Ha KpuBoi TFA. HO oHa
[O/KHA BbI3blBaTb pa3nnyumoe nornoweHve B MK o6nactu cnektpa. Takune noTepu mMaccbl U BblAeneHne
rasa MOryT C/yXUTb B KauyecTBe WUCMbITaHUA A1 onpefesieHns YyBCTBUTENbHOCTU. MNpn NpoAO/HKEHNN 3KC-
nepumeHTa HabnAaTCA ABe 3Ha4YUTE IbHble NOTepU Maccbl, npumepHo 380 °C 1 440 °C. O6e OoHU CBsA3aHbI
C noTepeli cTeapnHOBOW KMCNOThI (OCTaBSASA OKCUA LUHKA), HO CNEeKTPbl ABYX MNOTepb Maccbl pasfnyatotcs. B
cucteme TFA/VK c adhheKTUBHbLIM HarpeBaHWeM nepejaroLwen NMHMN Ha NepBOM 3Tarne NoTepu Maccbl obpa-
3ylOTCSl NMapbl CTeapMHOBOW KMUC/OThI, B TO BPEMSA Kak Ha BTOPOM 3Tane noTepu Maccbl HEKOTOPOE KOSIMYeCTBO
CTeapVHOBOW KMCNOTbl BblgensieTcs B hopme aspo30sa. 3TN KOMMOHEHTbl XapakTepu3ylTcsa noraoleHnem
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Kap6oHUAbHbLIX rpynn B MK o6s1acTu cnekTpa cCOOTBETCTBEHHO npu 1780 n 1717 cm /1 CucTtema, umerwas
npo6semMy, CBSi3aHHYI C XOJIOAHbIM Yy4YacTKOM B nepepjaroliein NMHUN, He GyAeT OEeMOHCTpMpoBaTb MOJOChI
nornoweHus npyn 1717 cm'l, Tak Kak aapo3o/ib 6yAeT KOHAEHCMPOBaTLCA B NepejatoLwein IMHUN.

Mpoueaypa ucnbiTaHMA A0J1XHa NO3BO/IATL OCYLWECTBNATL Perncrpaymio nam pacyer crefyrowmnx gaH-
HbIX: OTHOWeHUA curHan/wym ana WK cnekTpa, CNeKTpoB uUCNbITyemMoro obpasua, 3apermcTpMpoBaHHbIX B
pexunme peanbHOro BpeMeHW, OTHOLWEHUS CUTHaN/Wwym Ana KpUBOW noTepu macchl TTA. pasHuUbl BO BpEMEHHU
Mexay nmkamum Ha rpadpuke NpousBOAHOM NOTepu Macchbl U Ha Npodusie BblAe/NAEeMOro rasa, a Takxke npoBo-
OUTb CpaBHEHME WWUPUHBbI NMUKOB NPOU3BOAHON KpuBoli TI 1 KpuBO Npodunnsa BblAeNseMOro rasa.

10 NMoaroTtoBka ob6pasLos

MoprotoBka 06pasuoB AN pasnuuHbix metoamk TFA/MK 3aBucuT oT o6s1acTm NpPUMeEHeHUs aHanusa.
MpenmMywectTBa U HefOCTaTKM KaxAoW MeTOAMKN NOArOTOBKM 06pa3uoB npuBeseHbl B pasgene 5. OHUM moryT
6bITb yUYTEHbI NPU OoNpeaeneHnn ay4vwero KOMOGMHMPOBAHHOrO MeTofa pasfeneHnss u 06HapyXeHUa AN KOH-
KpeTHOro aHanmnsa.

3arpy3ka o6pasua B Turesib TTA MOXeT Bbl3BaTb HEO6XOAUMOCTb MU3BJIEYEHUA TUTNISA N3 NeYn U BECOB.
OTO NMoO3BONUT aTMOCHEPHbLIM rasam (BOAAHOMY napy W AUOKCUAY yrnepoja) NPOHUKHYTb B Meyb, Becbl U
nepegarouyto nuHuto. Ecnn Bo Bpema TFA/MK akcnepnmMeHTa TpebyeTcs uMccnegoBaHue 3TUMX rasos, TO Mo-
TpebyeTcs NpoAyBKa CUCTEMbl B TeYeHWe JOCTaTOYHOro BPeMEHU A0 TOro MOMeHTa, Nnoka cpeja B cucteme
TrA. nepepatouweil NMMHUM N ycTpoiicTBe ANA oT6opa 06pasLoB He 0cBO6OAUTCA OT 3TUX ra3os. NO3TOMY TeM-
nepartypHaa nporpamma TI'A gospKHa A0MNyCcKaTb COOTBETCTBYOLWEe BpeMsa 3a4epXKu, Hanpumep 10 MuH. go
Hayasia NOBbIWEHNA TemnepaTypbl.

Mo Toli Xe NpuynHe, 4YTo NpMBeAeHa Bbille, He crneAyeT perncTpuposaTb UCXOAHbIA CNekTp oHa WH-
hpakpacHOro n3nyyeHus, Noka gaHHble rasbl, co3jalolime nomexu, He 6yayT yaaneHbl NpoayBKOW M3 cucTte-
Mbl TTA. nepeparueii NMHUK 1 ycTpolicTBa AN oT60pa o6pasyoB. MNpu HeJOCTAaTOUHOM BPEMEHU 3a4ePXKKU
CMeKTpbl, perncTpupyemMblie BO BpeMs 3KCNepuMeHTa, 6yayT nokasblBaTb OTpuLaTesibHOe MorsouieHne ns-3a
BOAbI W ANOKCUAa yriiepoja, Tak Kak NnpoAyBOuUHbIl ra3 TTA 6yAeT CTaHOBUTBLCA vuLie.

AHanuns TFA/K WwWnpoKo ncnosib3yetcsa A8 U3MepeHUs OCTaTOYHbIX UM 3axBavyeHHbIX pacTBopuTte-
nei. Taknx Kak Bofa n netyuyne opraHu4veckne pactsoputenu. B aTom cnydae npegBapuTenbHas nNpoayBka,
onucaHHas paHee, He UCMOJ/Ib3yeTCs, NMOTOMY YTO, KaK TO/IbKO Medb 6yAeT 3akpbiTa, /ieTyune napbl HauyHyT
BblAeNATbCA U3 o6pasua. POHOBbIV CNeKTP HEOGXOAMMO 3aperMcTpupoBaTb nepes 3arpyskoit o6pasua B Tu-
reflb 4719 CUCTEMbI, OYULLEHHOV NpoayBKOW, npu aTom TFA/MK akcnepnMeHT HauynHaloT cpasy nocsne 3arpysku
ob6pasua.

KonnyectBo o6pasua, Tpebyemoe ANa UccrefoBaHUA BblAesIseMblX ra3oB, 3aBUCUT OT psaga hakTopos, B
4aCTHOCTM OT 06bemMa neyn 1 BeIMUYMHbI NOTEPU MaccChl, CONPOBOXAaloLel BblaeneHne nccnefyemMmblx rasos.

Becbl gna TFA 06bIYHO 4yBCTBUTE/IbHblI K MUKPOrPamMMOBbLIM MOTEPAM Macchl, npu atom WK-dypbe-
cneKkTpoMeTp MoXeT o6Hapyxutb B 10— 100 pa3 MeHbllee KOM4YecTBO napa. bnarogapa atomy meToauka
TFA/VK HacTonbKO YyBCTBUTE/bHA, YTO BblAe/isieMble ra3bl MHOr4a MOryT 6biTb OGHapYXeHbl NyTem TuwaTe b-
Horo uccneposanusa WK cnekTtpa, gaxe ecnun TFA He 3adhmMKcupoBan NoTepu macchl.

Mpy o4eHb ManbiX NOTepAxX Maccbl TUrenb TFA MOXeT ObITb 3ano/IHEH MNPaKTUYECKN MOJSIHOCTbIO, ecnu
TpebyeTca o6ecneynTb YyBCTBUTENbHOCTb K HU3KUM YPOBHAM COAEPXaHUS NeTyynx CoenHEeHUN.

Mpun nccneposaHnn o6pasLoOB, XapakTepuU3yOLWNXCSA NoTepeli Macchl, NpesBbllatoLl el HeCKO/IbKO Npo-
LeHTOB. HEO6XO0AMMO UCNOJ/Ib30BaTb OTHOCUTE/IBHO HebOosbllOe KONMYeCcTBO o6pa3sua. 3TO No3BoaseT nog-
AepXuBaTb yAOB/eTBOPUTENIbHOE OTHOLWeEHWe curHan/wym kak ans npubopa TrFA. Tak u ana UK-®ypbe-
cnekTpomMmeTpa. 04HaKo npejoTeBpaliaeT NepeHoc CANWKOM 60/bLNX KOSIMYECTB NIErKONETYUUX N NONyNeTyumnx
NPoOAYKTOB Yepes3 nepefaroLlyto JIMHUIO, TAe OHU MOTYT CKOHAEHCUPOBAaTbCA N BbI3BaTb €€ 3acopeHune.

11 KayecTBeHHasa nHopmaumsa

B npouecce TFTA/VIK nHdpakpacHblil cnekTpoMeTp AelicTBYeT B KauecTBe AeTekTopa BblAeNsieMoro rasa.
Mpu ncnonb3oBaHun NK-dypbe-cnektpomeTpa 18 cbopa faHHbIX B peaslbHOM BpPeMeHU MOryT ObiTb NoOny-
YeHbl pasnnyHble Npoduaun, KoTopble NMOMOralT NpU MNpoBeAeHUN aHanusa. Mpodwunb BblgensiemMoro rasa,
KOTOPbI/ NMeeT CXOACTBO C MPOU3BOAHOW KPUBOI NOTepb MacChbl, MOXeT UCMO/b30BaTbCA 417 06HapyXeHus
pai/ioB CNEKTPOCKOMUYECKMX AaHHbIX, codepXalnx CneKTpbl KaXAoro KoOMnoHeHTa. MoAob6HbIM 06pa3om
npodunb PYHKLMOHANBLHONM rpynmnbl MOXeT NOMOYb CeNleKTUBHO OGHapYXMNTb cCoeJMHEHNEe CO cneumndunyeckoi
hyHKUMOHaNbHOU rpynnoi. Tak Kak pasfinuHbie (MyHKUMOHaNbHbIE TPYMNbl NOrAOWAalT MHppakpacHoe us-
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NlydeHne ¢ pasNIMyHbIMU YacToTamu, Npodun PYHKLUNOHAIbHOM FPpynnbl, CreHepMpoBaHHble AN pPasNNyHbIX
Anana3oHOB 4acTOT, MOTyT MokasbiBaTb U pas3fesiiTb NPOLECChl BbleNIeHUA HECKO/IbKNX KOMMOHEHTOB.

PekomeHgyembiM warom B npouecce TFTA/MK aHann3a siBnsaetca cnekTpanbHasa ngeHTudurkaymna nytem
noucka no 6ase gaHHbIX. Hannyuwmne pesynbTatbl 6yayT NonyveHbl, ecnv un3nyeckoe COCTOAHNE ITa/TOHHbIX
coeAVHeEHWUI, NCMONb30BaHHbIX A1 CO3A4aHNsA 6a3bl AaHHbIX, coBnajaeT ¢ PU3NYECKMM COCTOSHWEM aHanu-
31PyeMoro BelecTBa, TO eCTb 3Ta/IOHHbIE CNEKTPbl MapoBOi ha3bl CpaBHUBAKTCA CO CMEKTPOM aHann3npy-
emMoro BeuiecTtBa B napoBoii pase. B yacTtHocTu. TTA/MK cnekTpbl BewecTB B NapoBOli hase AO/KHbI cCpas-
HMBATbLCA CO CMeKTpamun u3 6a3bl AaHHbIX, 3aperncTpMpoBaHHbIMU A1 ra30006pa3HbIX 3TaSIOHHbIX BELWECTB
1, B ngeanbHoM cnydae, npu 6nmMsknx TemnepaTtypax. Mogo6HbIM 06pa3om Haunyuwue pesynbTaTbl NOUCKa
AR aHann3npyeMblX BeWECTB B KOHAEHCMPOBaAHHON hase 6yayT NOJlyYeHbl NPU NCNO/Ib30BaHUM CMPaBOYHOMN
6a3bl flaHHbIX BelecTB B KOHAEHCMPOBaHHOW dase.

[Ana 6onee HagexHoOl naeHTUUKaLMM TepmorpaBMmeTpruyeckoro nuka nocpeactsom TFA/UK B Tex xe
YC/NIOBUAX MOXET UccrefoBaTbCsA NOAXOAALLMIA 3Ta/IOHHbIA o6pa3sel, nan coeguHeHne. B gaHHO MeToAuMKe He
BaXHO, YTOObI cOBNajasio BpeMs BblAe/IeHNs, TakK KaK Le/iblo 3KCnepumeHTa ABMSETCA NMPOXOXAeHNe 3Ta/loH-
HOro MaTepuasa yepes ONTUYECKUA MHTepdelic Npu Tex Xe TemnepaTypax, 4To 1 4N1a HeM3BeCcTHOro maTtepua-
na. Kak BapmaHT, A48 NoATBEPXAeHUSA naeHTUnKaLmMm Hem3BecTHOro o6pasua MOXHO NCNONb30BaTh Apyrne
aHa/InTUYecKme MeTOAUKN, Hanpumep 3KCTPaKLMio aHann3npyemMmoro BeliecTsa pacTBoOpuUTesem.

12 KonnyectBeHHasa nHopmaumns

CocTaB U KOHLEeHTpaLuus BblAeNsaeMoro rasa owyTumo pasinyatoTcs B NPOLLecce N3MEPEHUNSA, YUTO MOXET
NPUBECTU K UCKaXEHWI0 CMNeKTpPoB. [JOCTaTOYHO TOYHAas KO/MYeCTBEHHas MHdopmauus MoXeT O6biTb NOoNy-
yeHa nytem TFTA/MK NpoTOYHOl KIOBETbI, NPU 3TOM AOCTUXMUMA TOYHOCTb M3MEPEHHbIX 3HAYEeHWI B Npegenax
10 % dhaKTM4YEeCKOro KosinyecTsa C TOYHbIM BOCMPOM3BEAEHMEM NapamMeTpoB 3KCNepumeHTa. [Jnsa nonyyeHus
KOJINYECTBEHHbIX Pe3y/ibTaToOB HEO6XOAMMO BbINOMIHUTL CPaBHEHME CO CTaHAapTHbIMU ob6pasuamu, nccriepy-
eMbIMU NPU UAEHTUYHbIX YC0BUAX.

KonnyectBo KOMMNOHEHTOB, BblAenstowWmMxca n3 obpasua, MoxeT ObiTb yCTaHOBMIEHO MO KpuBoli TrA.
TO/IbKO €C/IN BO BPEMS KaX[oW CTyneHn noTepu MaccCbl BblAeNsaeTcsa OTAe/IbHbI KOMMNOHEHT.

[ANna nonyyvyeHMs KONWYECTBEHHOU MHOPMaLUM O KOMMNOHEHTaX, BblAensowmxcs M3 o6pasua, Moryt
Mcnonb3oBaTbCA pasHoob6pasHble Npoduan BblAeIAeMOoro rasa, 0Co6eHHO Npodnan NHAMBUAYaANBLHOTO rasa.
[na atoro TpebyeTcA TwaTtenbHaa kanmbposka dyHKumn VK oTknnka npubopa (nnowadb nNof KpUBOK Npo-
dunna nHAMBUAYasbHOro rasa) ¢ UCnosib30BaHNeM CTaHAapTHbIX 06pa3yoB. OCO6EeHHO 3TO NOAXOANT NMPU KOM-
NAEKCHbIX NOTEPAX Macchbl, Koraa o4HOBPeMeHHO BblaenseTca 60see O4HOr0 KOMMOHEHTa.

KonuyecTBeHHbI aHasin3 ¢ UCMO/Ib30BaHNEM MHbIX METOA0B 0T60pa NPO6 OTHOCUTCA K OObIYHBIM MeTO-
Aam VK cnektpockonuu. 1N HEKOTOPbIX MPUMEHEHU TakXe MOXEeT UCNOJ/1b30BaTbCs NHTErpupoBaHue B CO-
oTBeTCTBYyloLWeli o6nacTu cnekTpa (naowagb NMkKa) UM NpPocToe n3MepeHne BbICOTbI NMKa. Tak Kak Temnepa-
Typa o6pasua MoXeT NOB/NATbL Ha NAowWwaab NI BbICOTY NUKa B MHPaKpPacHOM CrekTpe, TO AN NoJyvYeHus
pe3y/nibTaToOB C BbICOKOW MOBTOPSEMOCTbIO MPU BbINOSIHEHUW KO/IMYECTBEHHOTO aHanun3a crnegyet UCNO/b30-
BaTb CMeKTpbl 06pa3LoB, 3aperMcTpupoBaHHblie Npy onpegesieHHOl Temnepartype.

Mpun ncnonb3oBaHMM MeToAMK OT6Opa BbIAENAEMOro ras3a oLeHka Konm4yecTB o6pasua MoxeT ObiTh OC-
NOXHEeHa 13-3a BePOSITHOW KOHAeHcaunn/pasnoxeHns B ra3oBoil dase uam BO3roHku/pekpuctannaunsauum ob-
pasua B KOHAeHCcHpoBaHHOI hase.

13 PerncTtpauus gaHHbIX

13.1 O6uime NOMoOXeHUn

Mpu nMetlowelics BO3MOXHOCTM PEKOMEHAYETCS XPaHUTb MepBUYHbIE CMEKTPOCKOMMYECKNE AaHHblE, a
MMEHHO, UHTepdeporpaMmbl; B NPOTUBHOM C/lydae cfieflyeT XpaHuTb npeo6pasoBaHHble CNekTpbl.

13.2 XpaHeHVe NepBUYHbIX AaHHbIX

Bcsa coBpemeHHasa TexHosiorusa TFA/MK oCcHOBbIBaeTCA Ha MCMNOMb30BaHUU GblCTPOCKaHMpyWwmnx K-
dypbe-cnekTpoMeTpoB. HekoTOpble U3 3TUX NPUOOPOB XPaHAT NepBUYHbIE fAaHHble B hopme MHTepdepo-
rpamm, Torga kak Apyrve XpaHaT BblYMC/EHHble (M CTaH4apTU30BaHHble) AaHHble B dpopmaTe NOrnoueHus
nnn nponyckaHusa. B ngeanbHom BapuaHTe NnepBUYHbIE faHHble AO/DKHbI XPAHUTBLCA Ha MarHUTHOM WUAW ONTU-
4eCKOM HocuTesle, TaKOM Kak XeCTKUA ANCK, MaTUTHas f1IeHTa Uan KOMNakT-ANCK C BO3MOXHOCTbIO CHUTbIBA-
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HUA 1 3anncu nHdopmauumn. B Takom cnyyae BMecTe ¢ maccuBom MHgopmaunm TFA/MK Heob6xoAMMO XpaHUTb
COOTBETCTBYIOLWMNIA OAHONYYEBOW cNekTp dOHa, BEKTOPbI, BblYMC/IEHHbIE C MOMOLbIO a/IfTOpUTMa OpTOroHanm-
3ayumn Mpama-lWmngra. a Takke Nnpoduam @yHKUNOHANIbHOW rpynnbl U BblAeNsieMoro rasa. Takme AONOMHU-
TeNbHble palinbl MOryT noTpeboBaTbCA NPOrpaMMHOMY O6ecrneyvyeHunto 419 MOBTOPHOro aHann3a nepBUYHbIX
AaHHbIX. OYeHb BaXXHO COXpPaHATb MHOPMaLMOHHbIM haiin, cogepxalimii He ToNbKO NapameTpbl Npubopa,
yKasaHHble B pasjesie 7, HO Takxe UAaeHTUUKaLMoHHY0 nHdopmaynto o6 obpasue 1 onnucaHne NOArOTOBKU
obpasua K UCNbITaHUIO.

13.3 XpaHeHUO CrneKkTpoBs

Kpome nepBUYHbIX AaHHbIX B pe3ynbtate TFTA/VK akcnepuMeHTa 6yaeT nony4veH psag MHdpakpacHbIX
CMeKTpOB, COOTBETCTBYIOLWMNX HEKOTOPbLIM WUAN BCEM BblAeNseMbiM rasam. Takme CnekTpbl 3aHMMalT 3Ha4u-
TeflbHO MeHbLW N’ 06bemM NaMATU NO CPaBHEHMWIO C NEPBUYHBIMU AAHHBIMW 1 3a4acTyt0 MOTYT COXpPaHATLCA Ha
6osiee ygo6bHOM HOcCUTene, Hanpumep auckeTe. Mpu aToM BCce napameTpbl nNpu6opa, ngeHTUdmrKaLnoHHas
nHdopmaumsa 06 obpasue U T4. Takxe AO/DKHbl XPaHUTBCA Ha TOM XXe HocuTene. OTU CNeKTpbl BNOC/eACTBUN
Nerko JOCTYNHbI A1 pacneyaTbiBaHUA, MOUcKa AN ApYroro Ncnosb3oBaHusa. VMIHpakpacHble cnekTpbl MOryT
XpaHUTbCA BMecCTe C MNepBUYHbIMU AaHHbIMW.

13.4 O6MeH cnokTpanbHOW MHdOpMaunen

Ansa uncdpoBoro xpaHeHs AaHHbIX 6blN pa3paboTaH YHUBepcanbHbIi hopmart, HasBaHHbIA JCAMP-DX.
[aHHbIli hopmaT 06bIYHO UCNob3yeTca A4NA 06MeHa UHANBUAYa/IbHLIMU CNeKTpamu mexay npnéopamu pas-
HbIX MponsBoaunTeneli. HeBO3MOXHO NepefaBaTb Takum ob6pa3om dan/ibl NePBUYHbIX AaHHbIX 3KCNepuMeHTa
TrA/VIK 60onblioro pasmepa n3-3a orpaHM4eHHOro o6bema NnamMmaTy U CKOPOCTU Nepegaymn nHTepdelica RS232.
Bce npoussogutenn npubopos paspaboTann uan HaxoAgAaTcsA B npouecce pa3paboTku cpeacTBa KOHBepTauuu
[aHHbIX, XpaHALWNXca B uMpoBom Buae B cO6CTBEHHOM (hopmaTte, B yHMBepcanbHblii popmat JCAMP-DX
ONA nepefayun AaHHbIX. PekoMeHAyeTcs NpoBOANTbL 06paboTKy AaHHbIX A4/ KoHBepTauum B popmat JCAMP-
DX B cooTBeTCTBMY C TpebOBaHUAMUN NPON3BOANTENS KOHKPETHOro npubopa.

13.5 NHbopmauns, KOTOpPYIO BbIBOAAT BMECTe CO CMEKTPOM

BmecTe CO CMeKTPOM BbIBOASAT UAEHTUMUKALNOHHYIO MHopMaunio 06 o6pasue 1 NCTOYHUKe o6pasua,
€C/IM OH u3BecTeH. Heo6X0AMMO yKasbliBaTb KOSIMUECTBO 06pa3ua, A/IMHY ONTUYECKOro nNyTn, o6bem, hopmMy U
TemrnepaTypy KIOBEeTbl UIN NOAMOXKM A/isi 06pa3ua. Takke f0/KeH 6biTb NPpMBEAEH MeTo4 NoAroTOBKY 06pas-
uoB. CneayeT ykasaTb Mofe/lb CMeKTPOMeTpa, a Takke HavMMeHOBaHWe U HOMep Mofenu uHTepdpeiica TrA'
MK. ANs cnekTpoB, 3aperncTpupoBaHHbIX C UCMO/Ib30BAHWEM AUCMEPCUOHHbIX CNEKTPOMETPOB, HEOGXOAMMO
yKasaTb UCMOMIb30BaHHbIE ANPPAKLMOHHbIE PELETKU U (PUAbLTPbI, a TakKe BOJIHOBbIE YMC/a, NPU KOTOPbIX
npoBoAunach ux 3ameHa. Takxe A0o/KHa 6bITb NpMBeAeHa AaTa, Korga npoucxoansa peructpaunsi cnekrpa.
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MpunoxeHue JA
(cnpaBoyHoeE)

OpUrnHaNbHbIi TEKCT HEBKJTIOUEHHbIX CTPYKTYPHbIX 3/IEMEHTOB NPUMeHeHHOro ctaHgapta ACTM

OA.1

1 06nacTb NpUMMeHeHns

1.4 B KayecTBe CTaHAAPTHbIX eAVHUL, U3MEPEHUSI NPUHATLI eAuHULbl B cucTteMe CU. B HacTosiwmMii ctaHaapT He
BK/IHOYEHbI ApYyrhe efuHNLbl U3SMepPeHUs.

1.5 B HacToALlEeM cTaHAapTe He NpeAycMOTPEHO pacCMOTPEHME BCeX BONPOCOB obecneyveHns 6e30nacHOCTH, CBA-
3aHHbIX C ero npumeHeHnem. MNonb3oBaresib HACTOALLEro CTaHA4apTa HeceT OTBETCTBEHHOCTL 3a YyCTaHOB/IEHV e COOTBeT-
CTBYIOLLMX MpaBu/ No TeXHNKe 6e30NacHOCTU 1 OXpPaHe 340pPOBbS, a Takxe onpefenseT LesnecoobpasHoCTb NPUMEHEHMUSA
3aKoHofaTe bHbIX OrpaHNyYeHnii nepej ero UCTI0Ib30BaHNEM.

MpumeuvyaHune — WcknwyeHne faHHbIX nogpasfenioB 06yc/noB/eHO TEM. YTO OHWU HOCAT I'IOFICHFHOLIJ'MI‘/‘I nnu
peKOMeHAaTeI‘IbeIVI Xapakrtep.
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Mpunoxexne Ab
(cnpaBouHOE)

CBefleHNA 0 COOTBETCTBUU CCbIJTOYHbIX HaUWOHa/IbHbIX N MEXrocyAapCTBEHHbIX CTaHAapToB
ctaHgaptam ACTM. ncnonb3oBaHHbIM B Ka4eCTBE CCbIJIOYHbIX B NPUMeEHEHHOM cTaHgapte ACTM

Ta6bnuya AB.1

O603HavYeHne CCbINNOYHO HaLMOHaNbHOM, CTeneHb
O603HayYeHMe U HauMeHOBaHMe CCblINOYHOro cTaHgapTa ACTM
MexXrocyaapcTBeHHO cTaHaapTa cooTBeTCcTBUSA

FOCT 27176—86 NEQ ACTM E131 «MonekynapHasa cnekrpockonus. TepMuHo-
norna»

FOCT P 57939—2017 MOD ACTM E334 «CtaHpapTHaa npaktuka o6wux MeTonoB
MHpakpacHoro M1KpoaHanmnsa»

FOCT P57941—2017 MOD ACTM E1252 «CTaHgapTHas npakTuka obliux MeToAoB
noslyvyeHnsa nHpPakpacHbIX CNEKTPOB A1 KaYeCTBEHHOT0 aHa-
nnsa»

FOCT P 56721—2015 NEQ ACTM E1131 «MeTog aHanusa cocTasa BellecTBa C Mo-

(NCO 11358-1:2014) MOLLbI0 TEPMOrpaBUMeTpun»

MpumeyaHue — BHacTosWeli Tabnule ncnonb3oBaHbl CneaytoLie yCnoBHble 0603HaYeHNA CTeneHn cooT-

BETCTBUA CTaH4apTOB:
- MOD — moanduunpoBaHHble CTaHAAPTbI;
- NEQ — HeakBMBasieHTHble CTaHA4apThl.
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Tabnuya

Pasgenbl

1

N o o s

©

10

12
13

Mpunoxexue 1B
(cnpaBoy4HOE)

ConocTaBfieHMe CTPYKTYpbl HacTosawWero craHgapTra
CO CTPYKTYpPOW MPMMeEHEHHOro B Hem cTaHgapTa ACTM

nB.1

CTpyKTypa HacTosiwero craHgapra

Moppaspensl
3.1—3.6
5.1—5.3
6.1—6.4
7.1—7.4
8.1—8.6

13.1—135
MpunoxeHns

MyHKTbI

Y3
ns
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CTpykTypa ctaHfapta ACTM E2105 —00(2010)

Pasgens

~ o o A~

10

12
13
14*

Moapasgens
11
1.2:1.3*
1.4, 1.5%
21
3.1
3.2
41
5.1—53
6.1—6.4
7.1—74
8.1—8.6
9.1
10.1—10.4
11.1—11.3
12.1—125
13.1—13.5
14.1

Mpunoxexunsa

MyHKTbI

3.2.1—-3.2.6

" LaHHbIli pasgen (nogpasgen) UCKIYEH, T. K. €10 MOIOXEHUS pasMeLLEeHbl B pYrMX pasfenax HacTosILEero CTaH-

fapra.

*' laHHbll pasgen (nogpasfen) UCK/YEH, T. K. €10 NOMOXEHWSI HOCSAT NOSICHALWMIA U CNPABOYHbIA XapakTep.
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YAK 678.01:536.468:006.354 OKC 83.120

KntoueBble cnoBa: NONMEPHbIE KOMNO3UThI, MH(ppakpacHas CnekTPOCKONUs, TEPMOrpaBUMOTPUS. Tepmorpa-
BUMeTPUYECKMNii aHann3, CUHXPOHHbIN TepMuyeckuin aHanms, TFTA/MK
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