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1 NOANOTOBNEH ®eaepanbHbiM rOCY4apCTBEHHbIM YHUTAPHBLIM Npeanpuatuem «Bcepoccuinckuii Ha-
YUYHO-UCCNEQ0BaTENbCKUMN MHCTUTYT aBUALIMOHHBIX MaTepuasioB» COBMECTHO C ABTOHOMHOW HEKOMMEPYECKON
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eaVHeHUs opuandeckux nuy «Co3 NpousBoAMTENEN KOMNO3UTOB» HA OCHOBE CODCTBEHHOIO NepeBoaa Ha
PYCCKUI A3bIK aHINOA3bIYHON BEPCUMM YKa3aHHOIO B NYHKTe 4 cTaHaapra

2 BHECEH TexHuuyeckum komuteToMm no craHgaptusaumm TK 497 «KoMno3uTbl, KOHCTPYKLUMKN U n3ae-
nUA U3 HUX»

3 YTBEPXXOEH W BBEJEH B AENCTBME lNpukasom deaepanbHOro areHTCTsa no TEXHUYECKOMY pe-
rynupoBaHuio u metponoruu ot 10 Hoabpsa 2017 1. Ne 1731-ctT

4 Hacrosawmii ctaHaapt asnseTca MoandULUUPOBaHHBIM N0 OTHOLLEHUIO k ctaHaapty ACTM E1252-98
(2013)e1 «CraHaapTHas nNpakTuka o0LUMX METOA0B MONyYeHUs MH(PAKPACHBIX CMEKTPOB ANS KAYECTBEHHOTO
aHanu3a» (ASTM E1252-98 (2013)e1 «Standard Practice for General Techniques for Obtaining Infrared Spec-
tra for Qualitative Analysis», MOD) nytem BKMOYEHMSA AONONMHUTENbHBLIX MOMOXEHUW, ppas, Cros, CCbINOK,
nokasarenen, nx 3Ha4eHnin W/nunn BHECEHUS U3MEHEHUI NO OTHOLLEHMIO K TEKCTY NPUMEHSAEMOro craHgapra
ACTM, koTopble BblAENeHbl KYPCUBOM.

Pasgensbl (noapasaenbl, NYHKTbI), HE BKIOYEHHbIE B HACTOSILLMIA CTAHAAPT, NPMBEAEHBI B I0NONHUTENb-
HOM npunoxeHun OA.

ConocrasneHune CTPyKTypbl HaCTOALWLEro cTtaHaapTa co CTPYKTYpon ykasaHHoro craHgapra ACTM npu-
BEAEHO B AONOAHUTENBHOM nNpunoxeHuun Ob.

B HacTosiLeM cTaHgapTe UCKIIoYeHa cobinka Ha ctaHaapt ACTM E168, T. k. OH Obin OTMEHEH, a Takke
Ha ctaHgapTel ACTM E573, ACTM E932, ACTM E1421 n ACTM E1642, T. K. OHU HOCAT CNpaBOYHbIN XapakTep.

HaumeHoBaHWe HacCTOsILEro cTaHaapTa U3MEHeHO OTHOCUTENBLHO HAMMEHOBaHUS YKa3aHHOTO CTaHaap-
Ta ACTM ansa npuseaenusi B coorsetctene ¢ FOCT P 1.5—2012 (nyHkT 3.5).

CBeaeHus 0 COOTBETCTBUM CCbINOYHBIX HALIMOHATBHBLIX U MEXTOCYAApPCTBEHHbLIX CTAaHAAPTOB CTaHAaap-
TaM ACTM, ncnonb30BaHHbIM B KAYECTBE CCbINIOYHbIX B MPUMEHEHHOM ctaHaapte ACTM, npuBeaeHsl B A0-
NONHUTENBHOM NpunoXxxeHun OB

5 BBEJEH BMNEPBbIE

lMpasuna npumeHeHus Hacmosuweao cmaH0apma ycmaHosneHs! 8 cmambee 26 ®edeparnbHo20 3aKOHa
om 29 uwoHs 2015 2. Ne 162-03 «O cmaHOapmu3auuu 8 Pocculickoli ®edepayuuy. MHgpopmayus o6
U3MEHEeHUSIX K Hacmosiuiemy crmaHO0apmy ry6ruKkyemcs 8 exxe200HOM (110 COCMOSIHUKO Ha 1 AHsaps mekyujezo
200a) UHOPMaUyUOHHOM yKa3amene «HayuoHanbHbie cmaH0apmbi», a ochuluaibHbIll mekem u3MmeHeHull
U 110Mpasok — 8 €XKeMeCSYHOM UHOPMaUUOHHOM yKkasamerne «HauyuoHarnbHbie cmaHdapmebl». B criyqdae
nepecmompa (3ameHbl) unu OmmeHbl Hacmoswea20 cmaHéapma coomeemcemsyrowee ysedomneHue bydem
onybnukoeaHo 6 6rnuXxalilueM 6biTyCKe EXEMECSYHO20 UHGOPMaUUOHHO20 ykasamensa «HauuoHarnbHble
cmaHOapmbi». Coomeememeyroujass UHpopmayus, yeeOoMIIeHUEe U MeKCMbl pasMewaomcs makxe 6
UHGOPMaUUOHHOU cucmeme obuweeo rnosib308aHuUss — Ha ogulyuansHom calime dedepanbHoz20 azeHmemea
10 MEXHUYECKOMY peaynuposaHuio U Memposoeuu 8 cemu VIHmepHem (www.gost.ru)
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HAUMOHANBbHBIMN CTAHOAPT POCCMUCKOWN GEQEPALUMN

KOMMNO3UTbl MONMMEPHbIE

MHd pakpacHas cneKTpocKkonus.
KavyecTBeHHbI aHanu3

Polymer composites. Infrared spectroscopy. Qualitative analysis

DHara BBeaeHna — 2018—06—01

1 O6nactb NpUMeHeHUsA

Hacrosiwumii ctangapt yctaHaBnuBaeT obLyme TpeboBaHUs K MPOBEAEHMIO KAYECTBEHHOrO aHanu3a no-
NUMEPHbIX KOMMNO3UTOB MeToAamMn MHMPaKpaCHON CNEeKTPOCKONUM B cnekTpansHoM auvanasoHe ot 4000 go
50 cM~!, npu KOTOPOM KOMNYECTBO AOCTYMHOTO NS aHanM3a 06pasua He ABMAETCA OrPaHMUMBAIOLLMM (DaKTO-
pOM. 3TU METOAbI UCMONb3YIOT TaKKe ANA PerucTpauun CnekTpos B OnmxkHen HdpakpacHon obrnactu cnek-
Tpa (Npu BONHOBLIX YMcnax cabile 4000 cv~1).

Hacmosuwuli cmaHdapm npumerum K aHanu3sy 0pyaux mamepuarnos, makux KaK yucmable op2aHu4ecKue
U HeopeaHu4Yeckue seuwjecmea U Ux CMeCU, NOJIUMEPHbIE Mamepuarb! (KaKk peakmoracmbl, mak u mep-
Moriacmel), @ makxe KoMrnoHeHmMb! 0018 Ux npoussodcmea, sKkroYasi CMOJbl, omeepoumernu, yckopumernu,
nnacmughukamopbl U rpoy.

2 HopmaTtuBHbIe CCbINKU

B HacTosiLeM cTaHaapTe UCMONb30BaHbl HOPMATUBHbLIE CChIMKK Ha cneayowme CTaHaapTbl:
FOCT 27176 Mpubopbl cnekTpanbHbie onTuyYeckne. TepMUHbI U onpeaeneHus
FOCT P 57939 KomnoauTbl nonumepHsle. MHdpakpacHas cnektpockonua. O6Lwme npuHumnb

MpumedvyaHune — pu NONb3OBAHUKM HACTOALYMM CTaHAAPTOM LenecoobpasHo NPoBEpUTL AENCTBUE CCbINoY-
HbIX CTaHAAPTOB B MHPOPMaLUOHHON cucTeme obLero nonb3oBaHUA — Ha odulmansHom canTte deaepanbHOro areHT-
CTBa NO TEXHWIECKOMY pEeryniupoBaHuio U METPONOrun B ceTn UHTEPHET UMK NO eXerofHOMY UHDOPMaLMOHHOMY yKa3sa-
Tento «HauuoHanbHbIe CTaHAApThI», KOTOPLIA ONYONMKOBaH Mo COCTOAHUIO Ha 1 AHBaps TeKylero roaa, U nNo Bbiyckam
eXeMeCA4HOro MHhOPMaLMOHHOIO yKasaTensa «HauvoHarnbHble cTaHAapThi» 3a TeKyLui rof. ECnn 3aMeHeH CChINoYHbIi
CTaHfapT, Ha KOTOpbIA AaHa HegaTMpOBaHHAs CChIflka, TO PEKOMEHAYETCA UCMONb30BaTh AENCTBYIOLLYIO BEPCUIO 3TOTO
cTaHfjapTa ¢ y4eTOM BCEX BHECEHHbIX B AaHHYI0 BEPCUIO U3MEHEHUN. ECnn 3aMeHeH CChINOYHbIA cTanfAapT, Ha KoTo-
pblii AaHa AaTUpOBaHHasA CCbifika, TO pEeKOMeHAYEeTCs UCNoNb30BaTh BEPCUIO 3TOMO CTaHAApPTa € YKa3aHHLIM BhilLie rofoM
yTBEpXAEeHUA (NPUHATUA). Ecnu nocne yTeepXAeHUS HACcTOSALLEro cTaHaapTa B CChINTOYHBLIA CTAaHAAPT, Ha KOTOpLIW AaHa
AaTUpOBaHHaA CCbiNKa, BHECEHO U3MEHEeHNe, 3aTparusaroLiee nonoXeHue, Ha KoTopoe laHa cebinka, To 3TO NosoXeHue
pekoMeHAYeTCA NPUMeHATL 6e3 y4eTa AaHHOrO M3MEHeHUs. ECnn ccbinoyHblid cTaHgapT oTMeHeH 6e3 3amMeHbl, To nono-
XKeHue, B KOTOPOM AaHa CChIfika Ha Hero, peKOMeHAYyeTCs NPUMEHSITb B YacCTW, He 3aTparmBaloLLen 3Ty CCbISKY.

3 TepMuHbI U onpeaeneHnn

B HacTosuwem craHpapTe npuMeHeHbl TepMuHbl no FOCT 27176.

4 O6wwue cBeaeHunA

4.1 UudpakpacHbiit (UK) ka4eCTBEHHbIN aHanNu3 BbIMOMHAIOT NyTEM naeHTUdUKaumn PyHKLMOHANbHbIX
rpynn unu nyteMm conocrtaeneHus UK-cnekTpos nornoweHns HeMsBecTHbIX Marepuanos CO CriekTpamm ms-
BECTHbIX 3TAsNIOHHbLIX Marepuanos, unu oboumm cnocobammn. 3T CNEKTPbI NONy4aloT METOAAMMU NpOMycKa-

WU3panue opuumnanoHoe
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HWA, OTPaKEHWUA U APYrMMWU METOJaMW, HanpuMep, OMNTUKO-aKyCTUYECKON cnekTpockonuu. CpaBHUBaeMble
cnekTpbl He0OX0AMMO MOMyYaTb C UCMONb30BAHMEM OQHOTO METoAa M MPW OAMHAKOBbIX ycrnoBusx. Npu uc-
nonb3oBaHuUn 0|'Iy6]'IVIKOBaHHbIX STanoOHHbIX CNEKTPOB HBO6XOJ1VIMO npuHuMaTb BO BHUMaHWe, 410 HE BCE 3TU
CNEKTPbl MOJNHOCTbLIO MPOBEPEHBI.

M3ameputenbHblie nprbopbl 1 NpMCnocobneHns Anst MHMPaKpacHOro Ka4eCTBEHHOrO aHanuaa Bbimycka-
I0TCS CEPUNHO U AOCTYMHbI ANa npuobpeTteHns. Ana obecnevyeHns onTumanbHoOW NPOUM3BOAUTENBHOCTU 1 Be3-
0MacHoCTN HeoBxoaMMOo cobnioaaTe PYKOBOACTBO U3rOTOBUTENS.

4.2 CnekTpbl NPONYCKaHUS MOMNy4atoT, pasmeLLas TOHKUI paBHOMEpPHbI Cnov o6pasua nepneHaunky-
NAPHO TPaEKTOPUM UHMPAKPACHBLIX NyYen (UCKNIOYEHWe NpuBeaeHo B 6.5 Ans ycTpaHeHUs BO3MOXHOIO Mo-
ABMNEHUSI MHTEPAEPEHUMOHHBIX NOMOC B Cryyae aHanmaa TOHKMX nneHok). TonwmHa obpasua AomkHa ObiTh
JOCTaTOMHON ANA CHUXEHMS MOLUHOCTM M3NyYeHWs, AOCTUraloLlero AeTekTopa Ha 4actotax NornoLeHus,
MCNonb3yeMbIX B X04€ aHanusa. [ns nonyvYeHns Haunyywmnx pesynsratoB KOIPMULMEHT NOFMOLWEHUA Hau-
Gonee MHTEHCUBHbIX NOMOC AOMKEH HAXOAUTLCA B npeaenax oT 1 A0 2, a HECKONbKO NOMOC AOMKHbI UMETH
KO PULUMEHT nornoweHnsa He meHee 0,6. CyLlecTBYHOT UCKMIOMEHUS U3 3TOro Npasuna, OCHOBAHHbIE HA NO-
NAPHOCTU U3MEPSAEMbIX MONEKYN. Hanpumep HacbILLEHHbIE YINeBOAOPOAbLI HEMONAPHLI, U UX XapaKTePUCTu-
YecKue Nonockl HeAOCTAaTOYHO MHTEHCUBHBI, OAHAKO €CNnu He 06paLaTb BHUMAHUS HA YPE3MEPHYIO MUHTEHCUB-
HOCTb MONOCHI MOMMOLLEHUS BaNeHTHbIX koneGanuii C-H npu 2920 cm~!, UHTEHCUBHOCTL NONOC NOTNOLEHUS!
aedopmMalUuoHHbIX konebaHuii B gnanasoHe ot 1440 no 1460 cm~1 MoxeT coctaenaTk ot 1,5 go 2,0. Ans
BbINONTHEHUS1 AOCTOBEPHOrO aHanu3a MOryT norpeboBarTbCA CNeKTpbl C PasnUYHbLIM KONMYecTBOM obpasua
Ha MyTU CBETOBOrO nydyka. Ecnu cnekTpbl aHanU3npyioT Npu NOMOLLM KOMNbIOTEPU3UPOBAHHOIO CPaBHEHUS,
K03hPULMEHT MNOrMoLLeHMss Haubonee MHTEHCUBHOW NONOCHI AOMKeH ObiTb MeHee 1; B NPOTMBHOM Crny4ae
Bo3gencTeme (pyHKUMM POPMbI CNEKTPANIbHON N3MEPUTENLHON NMHUM NPUBEAET K NOrPELUHOCTAM B OTHOCK-
TENbHOW UHTEHCUBHOCTMU NOMOC B CNEKTPax, U3MEPEHHbIX ANCNEPCUOHHBIMKU cnekTpomeTpamn n UK-dypue-
CNEKTPOMETPaMm C onpeaeneHHbIMU PYHKUMAMU anoausauumn (0COGEHHO TPEYronbHOM).

MeToa nonydeHuss CNEKTPOB NPOMNYCKaHUA 3aBUCUT OT COCTOAHUA obpasua. BonbwmHcTBO 06pasuos,
3@ UCKMNIOYEHNEM CaMOMNOAAEPKMBAEMbIX TOHKUX NNEHOK, TPeOyoT Hanuuua MK-npo3payHbix OKOH unu Ma-
Tpuy, cogepxawmx obpasubl. B Tabnuue 1 npuBeaeHbl CBOWCTBA 4acTO UCMOMNb3yeMbix matepuanos UK-
npo3payHbiX OKOH. Beibop maTepuana okHa 3asucut ot obnactu UK-cnekrpa, kotopas 6Gyaer ucnonbL30BarbCA
AN aHanu3a, oT OTCYTCTBMSA BO3AENCTBUA Ha obpasel, u JoCTaTOMHON NPOYHOCTHM ANns Tuna o6pasua.



Tabnuya 1— CaoiicTBa MaTepMarnos OKoH (B MopsaKe BO3pacTaHns ANMHHOBOMHOBO rpaHuLbl AnanasoHa Uenonb3osaHns)

Otceuka®

MonesHbli gManasoH

MokaszaTenb

MaTepHan okHa XW\CA::Teac:mﬁ nponyckaHns PaCTBBC;r;:hQOCTb npenomrie- (Em MpUMevaHs
(Mem) | (em™) (MKM) (v HuA

Crekrno SiO,+ ~2,5 | ~4000 | 0,35—2 | 28600—5000 | HepacTBOpPUM 1,5—1,9 HF, wenoys?

Keapu (nnasneHblit) Sio, ~35 | ~2860 | 0,2—4 | 50000—2500 |HepacTsopum 1,43 45 |HF2

HuTpar KpemHuA SizNy — — | 0,3—4,5 | 33300—2200 — — — —

Kapbug kpemHus SiC — — 0,6—5 | 16600—2000 — — —_ —

Kanbuut CaCOg4 — — 0,2—5 | 50000—2000 — 1,65, 1,5 | 0,589% BsanmopeicTByeT ¢ kucrnotamu

Cancbup Al,O4 ~55 | ~1820 | 0,2—5,5 | 50000—1820 | HepacTBOpUM 1,77 0,565 |Xopolwas npo4YHOCTb, He pasnara-
eTcs

AroH (ALON) 9Al,04-5AIN — — 0,2—5,5 | 50000—1700 — 1,8 0,6 —

LLInnHenb MgAI,O4 — — 0,2—6 | 50000—1600 — 1,68 0,6 —

TUTaHaT CTPOHLMS SITiO, — — 0,39—6 | 25000—1700 | HepacTBOpMM 2.4 HF2)

[vokema TUTaHa TiO, — — 0,42—86 | 24000—1700 | HepacTBopum 2,6—2,9 H,S0, 1 wenous?

dTopua nuTHA LiF ~6,0 | ~1670 | 0,2—7 | 50000—1430 | CnabopacTsopum 1,39 1,39 |[Kucnora?

[ByoKNCb LMPKOHMSA Zr0O, — — 0,36—7 | 27000—1500 | HepacTBOpPUM 2,15 HF n H28042)

KpemHuit Si — — 1,56—7 | 6600—1430 |HepacTBopum 34 11,0 |BsaumopeiicteyeT ¢ HF, wenous?

u 10—50

Okeng utTpms Yy — — 0,25—8 | 40000—1250 — 1,9 0,6 —

Okeug utTpms 0,09La,04 * — — 0,256—8 | 40000—1250 — 1,8 0,6 —

(nernpoBaHHeI La) % 0,91Y,04

dTopua MarHus MgF, — — 2—8 5000—1250 |CnabopactBopuUm 1,3 6,7 [HNOZ

OKeua MarHmus MgO — — 0,4—8 | 25000—1300 | HepacTBOpMM 1,6 5 Kucnota u conu NH,2

dniooput CaF, ~8,0 | ~1250 | 0,2—10 | 50000—1000 |HepacTBOpMM 1,40 8,0 |ConbamuHa u conn NH,2

dTopug CTpoHLUSA SrF, — — 0,13—11 | 77000—910 |Cna6opactBopUM 1,4

dTopua KanbLus CaF, — — 0,2—MN1 50000—910 |HepacTtBOpPUM 1,34 5,0 MonukpucTannuyecknit, He pasna-
raervcs

®docdug rannua GaP — - 0,5—11 | 20000—910 — — — —

2102—1¥6.S d 1004
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5 OTcqua1) MonesHbIn AnanasoH MokasaTenb
MaTepunan okHa Xumnieckui nporyckaHua Pacteopumocte npenomre- Mpu MpumeyaHua
cocTaB B BOAe (MKM)
(Mem) | (oM™ (MKM) (M HUA
®dTopua cBUHUA PbF, — — 0,3—12 3450—830 — 1,7 1 —
Cynbdua Mblllbsaka As, 83 — — 1—12 10000—830 |HepacTtBOpKM 2,59 0,67 |llenous?, pasmsiryaetca npu 195 °C
(cnabopacTBopum
B ropsideit Boge)
®Topug 6apus BaF, ~11 ~910 | 0,2—13 | 50000—770 |HepacTBopuM 1,45 51 —
AMTIR CTeKo — — 0,9—14 | 11000—720 |HepacTtBOpKM 2,5 10 TBepablii, FOMKURA, pa3spyLlaeTcs
GeAsSe LenoYbto, xopoluii matepunan ATR
Cynbdua UnHKa ZnS — — 1—14 10000—720 |HepacTtBOpMM 2,24 55 HepacTteopuM B 6onbLUMHCTBE pac-
TBOpUTENEN
dochug nHaua InP — — 1—14 10000—720 — — — —
dTtopug Kanus KF — — 0,16—15 | 62500—670 |PacTtBOpPUM 1,3 0,3 UpesBblHallHO TUrPOCKOMUYEH; He
pekoMmeHfyeTcs AnA oBbl4HOMO UC-
nonb3oBaHust
KameHHas cornb NaCl ~16 ~625 | 0,2—16 | 50000—630 |PactBopum 1,52 47 PacTsopuM B mMuLepuHed
Cynbdua kagmus Cds — — 0,5—16 | 20000—630 — — — —
CeneHng Mbllbgaka As,Seq — — 0,8—17 | 12500—600 |CnabopactBopuM 2,8 — PacTBopsieTca B LWenovax
ApceHung rannus GaAs — — 1—17 10000—600 |HepacTtBOopKM 3,14 — CnabopacTBOpUM B KMCIOTax U Le-
novax
epmaHuii Ge — — 2—20 5000—500 |HepacTtBopUM 4,0 13,0
CwnbBuWH KCI — — 0,3—21 | 33300—480 |PacTtBOpPUM 1,49 0,5 PacTBopuM B muyepuHed
CeneHng UMHka ZnSe — — 1—21 10000—480 |HepacTtBopuM 2,5 1,0 [Monukpuctannuyeckuin
Bpomua HaTpus NaBr — — 0,2—23 | 50000—440 |PacTtBOpPUM 1,7 0,35
Woaug HaTpus Nal — — 0,256—25 | 40000—400 |PacTtBOpPUM 1,7 0,5
Xnopwug cepebpa AgCl ~22 ~455 | 0,6—25 | 16700—400 |HepacTtBopuM 2,0 3,8 Markuii, TeMHeeT Ha ceeTy® B3an-
MOAENCTBYET ¢ MeTarnnamu
Bpomug kanusa KBr ~25 ~400 0,2—27 | 50000—370 |PacTtBOpPUM 1,53 8,6 PacTtBopuM B cnupTe; MyTHeeT
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Otceukal

[MonesHkli AgnanasoH

MokasaTenb

Xumnueckun npoMycKkaHns PactBopmmocTb : Mpu
MaTtepuan okHa cocTaB B BOge npernomre (MKM) MNprmeyarHus
(Mem) | (oM™ (MKM) (v HIA

Tennypua Kaamus CdTe ~28 | ~360 | 0,5—28 | 20000—360 |HepacTBOpPUM 2,67 10 |Kucnotel, HNOZ?

Xnopug Tannua TICI — — 0,4—30 | 25000—330 [CnabopacTeBopuM 22 0,75 | Tokcu4eH

KPC-6 TI,CIBr — — 0,4—32 | 25000—310 [CnabopactBopum | 2,0—2,3 | 0,6—24 | TokcudeH

Bpomug cepebpa AgBr ~35 ~286 2—35 5000—290 |HepacTBOpPUM — — Msrkuit, TeMHeeT Ha ceeTy®), B3aun-
MOAEeCTBYET ¢ MeTannamm

KPC-5 Tl,Brl ~40 ~250 | 0,7—38 | 14300—260 |CnabopactBopUMm 2,38 4,0 |TokeudeH, MSArkuii, pacTBopUM B
crmpte, HNO,2)

Bpomua Lesus CsBr ~35 ~286 | 0,3—40 | 33300—250 |PacTtBOpPUM 1,66 8,0 |Msarkuii, MyTHeeT, pacTBOpUM B
cnupTe

Woawna kanusa Kl 0,15—45 | 66600—220

Bpomug Tannus TIBr 0,45—45 | 22000—220 |CnabopactBOpUM 23 0,6—25 | TokcuueH

Noguma ueaus Csl ~52 ~192 | 0,3—50 | 33300—220 |PacTtBOpUM 1,74 8,0

MonuatuneH Beicokoro| (CH,CH,), — — 20—220 500—45 HepacTtBopum 1,62 — OuyeHb MAMKWIA, opraHuyeckue xua-

AaBneHus KOCTWU MPOHUKAIOT B MONUMEp Npu
KOMHaTHOI TeMnepaTtype

Monustunen (CH,CH,), — — 2—220 5000—45 |HepactBopuM 1,52 —  |Pasmaryaetca npu 90 °C

MukponopucTeIii (CF,CFy), — — 2—220 5000—45 |HepacTtBOpUM 1,52 — MoxeT ucnonesosatbca o 200 °C

nonuteTpadTopaTUNEH KpaTKOBPEMEHHO

Arnmas Cc — — 2—3 4500—2500 |HepactBOpMM 24 10 [K,Cr,05, H,80,2

mn6—300  n1670—33

1) Otceuka onpenensieTcs kak AnanasoH 4acToT, B Npefenax KoToporo KoadnULUMeHT nponyckaHus obpasLia TONLMHOI 2 cM npeBbiwaeT 0,5 (CNeKTPOMETphI ¢
npeobpasoBaHuem Pypbe MoryT pabortaTh 3a Nnpegenamu 3Toro AuanasoHa).
2) BaauMof eiCTBYET C yKasaHHLIM BELLECTBOM.
3) OBLIKHOBEHHBbI U HEOBLIKHOBEHHBbI YUK,
4 [INUHHOBONHOBbIE rPaHMLIEI 3aBUCST OT CTENEHN YNCTOTE.
5) Marepun okoH ByneT B3auMo/]eCTBOBATL C HEKOTOPLIMU HEOPraHNYECKNMI BELLECTBaMMU, HanpuMep, S0,, HNO3, Pb(NO,),.
6) XpaHuTb MaTepuarsl B TeMHOTE, He AoMNycKaTb KOHTaKTa ¢ MeTannieckumn pamamu.

2102—1¥6.1S d 1001
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4.3 CnekTpbl, NOMyYEHHbIE B PEXUME OTPAXKEHUS, OObIMHO MMEIOT NMPU3HAKK KaK OTPaXKEHUS, TaK U NO-
rNOLLEHUSA, U NOABEPXEHbI BIMAHUIO NoKasaTtenen npenomMneHus cpeabl U NoBepxHoCcTel pasgena. O6pabort-
Ka pesynbLraros NoNy4YEHHbIX CNEKTPOB A0MKHA ObIT 0CHOBAHA HA 3TANOHHOM 3KCMEPUMEHTE B aHANOMUYHbIX
ycnosusx. B wactHocTH, HEOGX0AUMO NPUHUMATL BO BHUMAHMWE, YTO CMEKTP NOBEPXHOCTU obpasua, nony-
YEHHbI METOAOM OTPaXKEeHUs1, 3a4acTyio OyAEeT OTNMYATLCA OT CNEKTPOB OCHOBHOMO Marepuana, nosy4eHHbIX
METOAO0M CNEKTPOCKONUM NPOMyCcKaHUA. 3TO NPOUCXOAUT NOTOMY, YTO XMMUYECKME CBONCTBA NOBEPXHOCTH 3a-
4acTyI0 OTNUYAIOTCA OT CBOWCTB OCHOBHOIO Marepuana, BBUAy Takux (haktopoB, Kak OKUCIIEHME NOBEPXHOCTH,
MUrpaumsa NPoayKToB OT OCHOBHOM YacTU K MOBEPXHOCTU, a TAKKE BO3MOXHbIE 3arpsi3HEHUSI MOBEPXHOCTH.
HexkoTopble u3mepeHusi napameTpoB NOBEPXHOCTMU YPE3BLIMANHO YYBCTBUTENbHLI K HEOONbLUMM KONUYECTBaM
marepuanos, NPUCYTCTBYIOLLUMX HA MOBEPXHOCTH, B TO BPEMS Kak CNEKTPOCKONUSA NPONYCKAHMS OTHOCUTENBLHO
HEYyBCTBUTENbHA K 9TUM HE3HAUYUTENbHbIM 3NIEMEHTaM.

CyLLECTBYIOT pa3nuuHble cnocobbl NONYyYEHUA CNEKTPOB OTPAXKEHUS:

- 3epKanbHoe oTpaxeHue (cMm. 5.6);

- andppysHoe oTpaxkeHue (cm. 5.7);

- OTpaxkeHune-nornoweHue (cm. 5.8);

- BHYTPEHHEEe OTpaXKeHue, Unv HapyLleHHoe NosTHoe BHyTpeHHee oTpaxeHnue (HMNBO, cm. 5.10);

- CMEKTPOCKONUSA CKOMb3ALLEro OTPaXkeHus.

4.4 Onrtuko-akyctuyeckme UK-cnektpbl paccmaTpualorcs B 8.2.

4.5 OMUCCMOHHAA CNEKTPOCKONUA paccMaTtpuBaeTcs B 8.4.

5 AHanus nosuMepHbIX KOMIO3UMmoe

5.1 O6uwue ceedeHus

AHanu3 rnonumepHbIX KOMIMNo3umoe npoeodsm mak xe, Kak U aHanu3 mobbix Opyeux meepObix seuiecms,
00HaKo ecmb HEKOmopble ocobeHHocmu. [1onuMepHbIe KOMIO3UMmbl, KaK npasusio, Aensiomes Hernnaskumu
U HepacmeopuMbiMU eeuecmsamu, 4mo CUMbHO OzpaHudusaem 603MOXHble mMemoOlbi uccrnedosaHus.
Cmpykmypa nosnumMepHbIX KOMNo3umos HeoOHOPOOHa, MO3MOMY Pe3yibmambi aHau3a Mo2ym CyuwecmeeHHO
3asucemb om 8bibpaHHO20 mMemoda aHanu3a u npobonofeomosku. Hanudue e cocmaee nosumMepHo20
KOoMIo3uma apmupyouwjeao HaronHumerns Moxem nompebosame yeenuyeHuss 6PEeMEeHU U3MerNbYeHUs
ob6pa3sya. M13-3a UHMEHCUBHO20 N0210WEHUS epachuma u nodobHbix eMy Mmamepuarnos e UK obnacmu aHanus
nonuUMepPHbIX KOMIo3umos, codepxxawjux maxkue HanonHumenu Kak y2nepooHoe 807I0KHO Unu MexHUYecKull
yanepod, mpebyem nosbilLeHHO020 8HUMaHUS K 8b160py Memoda aHarnu3a u npobornodzomosku.

lTpumeyarnHue — MemoOsl, onucaHHble @ 0aHHOM pasdene, nNpumeHUMbl Ons aHanusa Mobbix meepobix
sewjecms.

5.2 flueiikn BbICOKOIO AAaBJIeHUA C ariIMa3HbIMU HAKOBaNbHAMM

AHann3 HeKOMOoPbIX NMOMUMEPHbBIX KOMIMTO3UMO8 MOXET ObiTb BbINOMHEH C UCMOMNb30BAHUEM AYEEK Bbl-
COKOTO AaBrieHUs ¢ anmasHbiMn HakoBanbHAMKU cornacHo MOCT P 57939. OdHako yalwe eceeo nonumMepHbie
KOMIMO3UMbl HE803MOXXHO CrIPEcco8amb 8 MOHKYIO MN1EHKY.

5.3 MpeccoBaHue TabNETOK C ranoreHUAaMM WENOYHbIX METANNOB

3T0T MeToA npeanonaraeT u3MensieHne obpasua rnouUMepHO20 KOMIo3uma, CMeLUMBaHue ero ¢ no-
POLLKOM ranoreHuaa LWesovyHoro MeTanna u npeccosaHune nony4msLLERCS CMecu B TabneTky unu auck. Pacce-
saHne UK-usnyyeHms yMeHbLIAeTCA 3a CHET BKIOYEHUS YacTul, ob6pasua B MaTpuLy ¢ CONOCTaBUMbIM NoKasa-
Tenem npenomeHus. ManoreHnabl LWeNoYHbIX METanoB UCNOSb3YIOT NOTOMY, YTO OHM 06naaaloT CBOMCTBOM
XOJIOAHOTO TEYEHUS U He NOTNOLLAIOT B LUMPOKON obnactu cnektpa. Hanbonee yacto ucnonb3yercs KBr, HO
KCI u Csl Takke NnpUMEHAIOT ANs nydwero COOTBETCTBUA NoKasartenein nperioMneHusi, paclumpeHusi cnek-
TpanbHOro gnanasoHa, unu YToobl u3bexarb MOHHOro obMeHa ¢ Apyrum o6pasuom ranouwgHon conu. Metog
npeccoBaHusA Tabnetok NPUMEHUM ANSA MHOFMX OpraHMYECKUX MaTepuanos, OLHAKO CYyLLECTBYIOT OrpaHu-
YeHUs1, CBA3AHHbIE C HECKOSIbKUMU XUMUYECKUMU Kniaccamu matepuanoB. Conu aMMHOB, CONM KapOOHOBbIX
KWUCINOT M HEKOTOPble HeOopraHWYeckue CoeauHeHUs MOryT B3aUMOAENCTBOBATL C rafioreHnaamm LEenoYHbIX
MeTannoB U AaBaTb CNEKTP, OTNIMYAIOLMINCA OT CNeKTpa UCXOAHOro obpasua.

MockonbKy NOMyYeHHbIN CNEKTP 3aBUCUT OT pa3mepa 4acTull, BaXHO rotToBuUTb M obpaseu, u obpasel
CpaBHEHUS 0AUHAKOBbLIM CNOCOGOM, YTOOLI BOCNPOU3BECTH pacnpeaerneHue pasmepa yactuy. Cneayer Takke
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OTMETUTDb, YTO KPUCTANNUUYECKas CTPYKTYpa BELLECTBA MOXET MEHATLCA NPU U3MENbYeHUU UNu NoA AenWCTBU-
€M BbICOKOrO aBreHusl Npu NpeccoBaHnmn TabneTok, YTo BbI3OBET nsmeHeHnne UK-cnekrpa.

[nAa nonyyeHus npo3payHol Tabnetku n obpaseL, M NOPOLLOK ranoreHnaa Weno4yHOro MeTanna AomKHbl
6bITb cyxumu. Kak npaBuno, COoTHOLLEHME KonuyecTB obpa3sua k nopowky KBr 4omkHO HaxoauTbCa B Auana-
30He ot 1/50 go 1/1000 B 3aBMCMMOCTM OT TMNa obpasuya. ObpasLibl 3MEeNLHaIOT C NOMOLLBIO CTYINKU U NECTUKA
MU MexaHu4eckon BUOPOMENbHULBI A0 MONYYEHUS pasMepa 4acTul MeHbLUe ANUHbI BOSHbI MK-usnyyenus
(Hanpumep, MeHee 2 MKM), 4TOObl MMHUMU3UpOBaTh paccenBaHue UK-usnyveHusn. Bo usbexxaHue sarpssHe-
HUa obpasua npu U3MenbYeHMn CTyMnKa U NEeCTUK AOIDKHbI OblTb U3rOTOBMEHbLI U3 arara, okcuaa antoMUHUA
unu kapduaa 6opa. Npu NpaBuIbHOM U3MENbLYEHUNM 0OLIMHO MONYYaeTCA MAHUEBbINA CNOW, NPUMUMNAIOWWIA K
crynke. B crynky gobasnsior KBr (unu agpyroin ranoreHna LWenoyHoro MetTanna) u TwartenbLHO nepemeLumnsaior
¢ obpasuom. Cmecb KBr ¢ 06pa3syom noMeLlaior B cneuuanbHyio opMy n CXMMAaIoT 40 HEBONbLUOro Aucka
TonwwuHou okono 1 mm. Mpunaraemoe ycunue 3aBucut oT Auamerpa opmol. Jlyuume Tabnetkn opmupy-
I0TCA NpU NpeaBapuTENnbLHOM BakKyymMUMpoBaHUM (pOpMbI, HAanonHeHHon cmecbio KBr u obpasua, 40 Havana
NPUIOXXEHUA AABNEHUs. STOT NPOLECC NO3BONSET MAKCMMAaribHO CHU3UTb KONMYECTBO BOAbI B NPECCOBAHHOM
Tabnerke.

[nAa perynsapHOro kKa4eCTBEHHOrO aHanuM3a MHOTUX COeAUHEHUN HEODXOANMMOW CTENEHU U3MENBYEHUA U
CMELLMBAHUA MOXHO AOOUTLCS MyTeM m3amensyeHust cMecu KBr u obpasua B BubpomensHuLe B TeYeHue oT
30 no 60 c.

MopoLLok ranoreHnaa LWeno4yHoro MeTansna MoXeT UCMOoNb30BaTbCsl B Ka4eCcTBe MArkoro aépasmea ana
cbopa npob NOBEPXHOCTHBIX CIIOEB TAKUX MATEPUAnoB, Kak Kpacku. TabneTku, U3roTOBNEHHbIE U3 TaKUX NOo-
POLLKOB, UCNOMb3YIOT ANsl UCCNEeAO0BaHNA aTMOC(EPHOro BO3AENCTBUA HA OTAENOYHbIE NMOKPLITUA U ANSA JKC-
NepTHOro CPaBHEHUSI AaBTOMOOUIIbHBIX NOKPLITUNA.

YacTo ucnonb3yoT MMHUATIOPHbIN Npecc Ans npeccoBaHusi Tabnetok guamerpom A0 0,5 mm. Kayectso
MONY4YEHHOrO CNeKkTpa MOXHO MOBbLICUTb, YCTAHOBUB ManeHbKylo TabneTky B CBETOBOW KOHAEHCOP B OTCEKe
ana obpasua MK-cnekrpometpa. 3T0 NpMBOAUT K AononHutensHomn pokycupoBke UK-nyya, npu atom ero gua-
MeTp 00bI4HO yMEHbLUAeTCA B 4—6 pas.

5.4 MeToa nonumepHON MaTpuubl

MopoLLKkooBpasHbIi NONMSTUNEH BLICOKOTO AaBREHUA MOXHO UCNONb30BaThb B KAYeCTBE MaTepuana ma-
Tpuupl B 06nacTn ot 500 Ao 50 cm~. Mockonbky nonockl nornowexHns B aansHen UK-o6nactu cnektpa o6blu-
HO UMEIOT HU3KMIA YPOBEHb MHTEHCUMBHOCTU, TPeByeTCA CPAaBHUTENBHO BLICOKOE COOTHOLLEHME 06paseu-no-
NUSTUNEHOBBI NOPOLLOK. TLATENbHO NepeMeLLaHHyio cmech obpasua ¢ NOAMSTUAIEHOM NoMeLLatoT B hopmy
1 HarpesatoT o 90 °C. OTO NO3BONSIET NONYYUTb CNPECCOBAHHYIO NIIEHKY C PABHOMEPHO pacnpeaerneHHbIM
B Hevi 06pasuom. 3Ta npoueaypa npMMeHUMa TONbKO K COEAUHEHUSIM, KOTOPbIE SIBASIIOTCS CTabUMbHLIMM NpU
90 °C.

5.5 CycneH3uun

3TOT MeToA npeanonaraer usmenbieHne obpasua rouMepHoO20 KoMo3uma ¢ HebonbLUMM Konuye-
CTBOM XWAKOCTU — CyCNEeHAUPYIOLWMM areHTOM. PTOpUpoOBaHHOE MAcno ucnonb3yercs ans obnacru ot 4000
00 1300 cm~", a BasenuHoBoe macno — ana o6nactu or 1300 go 50 cm~1. [ins nonyyeHns nonHoro cnexTpa
HeobXx0AMMO MCMONb30BaTh CYCNEH3UN B 00EUX XUAKOCTSAX. KauecTBEHHblE CNEKTPbI MOXHO MOMYyYUTb, UC-
Nosib3ys TONbKO OAWH CYCNEHAMPYIOLLMIA areHT (06bIYHO Ba3eNUMHOBOE MACII0), NPU YCIIOBUM, YTO MOFMOLLEHNE
mMacna He nepekpbiBaeT 06rnacTu cnekTpos, UMeiowme BornbLIoe 3Ha4YeHue Ans aHanusa.

MpubnuautensHo ot 3 40 9 Mr o6pasya NOMELLALOT B CTYNKY U3 arara, okcuaa anoMmHusa unu kapbuaa
6opa, UsMensL4aT 40 NOMyYEeHUs YacTuy AuaMeTpoM MeHee 2 MKM M paBHOMEPHO pacnpeaensior no Bcen
MOBEPXHOCTU CTYNKW. Ha AaHHOM aTane obpa3seu AO0MmkeH UMETb MAHUEBbIM BuA. [0OaBnsAloT O4HY Unu He-
CKOMbKO Kanenb CYCNEeHAMUPYIOLLEro areHTa, nocne Yero NpoAOoIDKaIoT dHEPIrUYHOE M3MENLYEHUe A0 nomny4ye-
HWUS1 OAHOPOAHON MaCChl KOHCUCTEHLMM CMMBOK. C NOMOLLLIO YNCTOTO PE3MHOBOTO LUMNATeNs NacTy NepeHocaT
Ha nnockyto nnactuHy u3 NacCl, KBr unu gpyroro matepuana (04HOpPa30Bbl€ KAPTOYKU NPUMEHUMbI Ans 00-
nacren MK-cnektpa oT cpeaHen A0 AanbHEen, npu 3TOM OKHa U3 NONuaTureHa BbICOKOro aasnenus (MN3BMO)
npuMeHuMbl B 06nactu menee 200 cM~1) u paBHOMEPHO pacnpeaensioT No CPeAHelt 4acTu NNacTUHbI. Mpu
MOMOLLIM BTOPOW NNACTUHbI NACTY CXXMMAIOT B TOHKYIO NAEHKY NYTEM akKypaTHOrO BpaweHWsA BepXHen nnacru-
Hbl (4N 0AHOPA30BbIX KapTo4ek u okoH u3 MN3BA 310 AelncTBue He Tpebyercs). B 3TOT MOMEHT NpaBMNbLHO
NPUroTOBINEHHAs CYCMEeH3UA AOIMKHA ObITb 4OCTAaTOYHO NPO3PavHON B BUAMMOM CBETE (MYTHbLIN BUA 03HAYaeET,
YTO He0OX0AUMO AanbHeNLEe U3MENbYEHHE).



FOCT P 57941—2017

Tabnunya 2— CycneHaupytowne areHTbl

CycneHanpyoLwmii areHT MaKkcUMyMbl MKOB NOFMOLLeHNs, cM™!

2052

2021

2869

BasenuHoBoe macno 2952

1460
1378
721
1275

1230
1196
14
1121
1094
1034

dTOpPUpPOBaHHOE Macno 961

896
830

735
650
594
543
519

MpumMmeyvyaHue — OnNA HaMMeHbLUEro NOIMOLEHUA CYCNEHAUPYIOLLEro areHTa Heo6XxoAuMO UCNoNbL3oBaTh
Ba3enuHoBoe Macro B obnacTi npuMepHo ot 1350 go 400 cm~! n dTopuposaHHoe Macno B obnactu o 4000 Ao
1350 cm~1. PekomeHayeTcs perncTpuposaTh 3TanoHHbIl MK cnekTp CycrneHAMpYIoWero areHTa, UCnosb3yemoro B
nabopatopum.

Mpu paboTe ¢ AByMA CyCNEHAMPYIOLLUMMM areHTamm yao6HO McnonbL30BaTh ABE CTYNKW U ABA NECTUKA.
Ans nony4eHus eduHO20 crnekmpa Heobxo0uma perynupoBKa TOMLUMHBI NAEHKU NONYYEHHOW MacCbl TakuMm
o06pasom, uToObl NONOCkLI NOrNoLeHnsi B 06enx o6nacTsx cnekrpa obnaganu 04MHaKOBON OTHOCUTENbHON UH-
TEHCUBHOCTbI0. [Ans 3TOro HeoBxoanMo BbIGPaTL NONOCy nornolleHust obpasua, Ha KOTOpyIo He BNUAIOT 00a
CyCNeHAUPYIOLLUX areHTa, a Takke OTPErynupoBaThb TOMLWMHY NIEHKM TakuM 06pa3oM, YTOObl MHTEHCMBHOCTb
3TOW Nomnockl nornoweHus Gbina NpakTMYeCckn OANMHAKOBOW B CnekTpax obenx cycneHsnin. TouHas perynmpos-
Ka TOMLLMHBI MNEHKU HEe mpebyemcs nNpu UCNONb30BaHUK U3MepuTensHoro npubopa (MK-®ypbe nnu gucnep-
CMOHHOrO), obecnevmBaroLLEro XpaHeHne LMdpoBbIX AaHHbIX U, TEM CaMbiM, MO3BOSISAIOLLIEr0 KOPPEKTUPOBATL
OTHOCUTENbHYIO MHTEHCUMBHOCTL CMEKTPOB C NOMOLLbIO KOMMbIOTEPU3MPOBAHHBIX PACYETOB, OCHOBAHHbLIX Ha
nonoce nornoweHusi obpasua, He UCNbITbIBAIOLLEH BRUAHWA CYCMEeHAMPYIOLMX areHToB. [nsi BbINONHEeHus
pac4eToB A5 KOHKPETHOW U3MEPUTENBHOM CUCTEMBI NONb30BaTENAM HE0OX0AMMO 06pPaTUTLCA K PYKOBOACTBY
M3roTOBUTENIO.

Opyroii MeToa, UCNonNb3yeMbiil AN NPUrOTOBMEHNSA BbICOKOKAYECTBEHHbIX CYCMEH3UN, 3aKrovaeTca B
n3mMenb4eHun obpasLa u CyCneHAMPYIOLLEro areHTa B M3MensiuTene ¢ AByMs BPaLLaloLLMMUCA CTEKMAHHBIMU
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NNacTMHaMu C SNEKTPONPUBOAOM. JTOT METOA NONEe3eH NpW NOATOTOBKE CYCMEH3UN MHOTMX OpraHMYeckKux
BELLECTB, 0HAKO HE PEKOMEHAYETCA OIS XKECTKMX MaTepuarnos, NOCKOSbKY B 00pasel; B BUAE 3arps3HEHMUS
MO>ET MonacTb CTEKNO. M3MeNb4EHNE MOXKHO BbIMOSHATL BPYYHYIO C MOMOLLBIO CTEKMAHHOMO Wwndga Gonb-
LLOro AuamMeTpa.

5.6 CneKTPOCKONUA 3epPKanbHOro oTpaxeHus

Mnockas NoBepxHOCTb OTPaXaeT najaroLMin My4OK CBETA HA Yron OTPaXKEHWUs, PaBHbIA Yriy NageHus.
M3MepeHHbIil CMeKTP OTpaXXeHWUs BKIIOYAET AaHHbIe O NOrMoLialLWmMX CBOMNCTBAX Marepuana. 3a4actyo OH
0Ka3bIBAETCs CUNbHO UCKaXXeHHbIM. MNpumMeHsa npeobpasosaHua Kpamepca-KpoHura k Habniogaemomy cnek-
TPY, U3 3TUX AaHHbIX MOXHO M3BMeYb HOPMarnbHbIA cnekTp nornowexnns (cMm. FOCT P 57939).

5.7 Cnekrpockonusa andy3HOro oTpaxxeHusa

Mpu ucnonb3osaHuu B codetaHuu ¢ UK-dypbe-cnekTpoMeTpoM AaHHbIM METO4 MHOorga oBo3Hadqalor
DRIFT. Bnarogapsa csoeil NpocTtoTe u yaoGCTBYy MOArOTOBKM obpasua 3TOT METOA MONyYun LUMPOKOe npu-
3HaHWe B Ka4yeCcTBE METoAAa aHanu3a paga matepuanos. OH TaKke NPeanouTUTENEH ANns 06pasLoB, CUMLHO
OTpaXkaloLLMX Unu paccenBalloLLMx MHpPaKpacHoe n3nydeHue.

3T10T MeToh 0BbIMHO NPUMEHSAETCA ANS TBEPAbIX U3MENbYEHHBIX 006pasLoB (Kak B Criyyae ¢ nMpuUroToe-
neHvem Tabnetok unm CycneH3ui), KoTopble cMelumBatoT ¢ nopowukoM KBr, KCI nnu gpyrumm onTuyecku npo-
3payHbIMK Matepuanamu, Unu ux cmecsimMu. CnekTpel B AnanasoHe MeHee 400 cm~! MOXHO nonyuuTb ¢ no-
MOLLbIO NONMUITUIIEHOBOTO NopoLlka. CMeCh 3arpy»atoT B Yalleyky Ans aHanusa, KOTOpYIO yCTaHaBNMBalT B
npucnocobneHune ana AuddysHOro oTpaxKeHus. MonyyeHHble CNeKTPbl MOFYT CYLUECTBEHHO OTNMYaTbLCA OT
CNEeKTPOB, NOMyYeHHbIX METOAOM CMEKTPOCKONUU NPONYCKaHMUS.

Ewe oauH meToa, ucnonb3yemblil Ana nonyyeHus Teepabix obpasuos ans cnekrpockonun DRIFT, oc-
HOBaH Ha NpUMeHeHun abpasmBHbIX NPOBOOTOOPHMKOB, U3TOTOBMEHHBLIX U3 Kapbuga KpeMHus, anmasa unu
Apyrux TBepabix BELIECTB. 3TU 0AHOPA30BbIE NPOOOOTOOPHUKM, NOCTaBNAEMbIE PSIAOM N3rOTOBUTENEN, Npea-
naraioT npocTble cpeacTaa oTéopa npob XeCTKMX HeopraHUYeCcKMX BELLECTB (Hanpumep, MUHEparnos) u opra-
HWYECKMX BELLECTB (Hanpumep, TEPMOPEAKTUBHbBIX CMOJT).

5.8 Cnekrpockonus NornoweHus-oTpaxeHnsa

[DaHHbIN MeToza UCMOoMb3yeTcs Ans NOoNyYeHUs! CNeKTPOB MOMMOLLEHNS HEePACTBOPUMBIX MOKPLITUIA HA OT-
paXkaloLLnMX OCHOBaHUAX, HANpPUMep, POBHbIX METANANYECKUX MOBEPXHOCTAX. CNEKTPbI MOKPLITWIi TONMLWMHON
[0 1 MKM MOXHO MOY4YUTb C NOMOLLBIO MPUCNOCOBNEHNS CNEKTPANBHOMO OTPaXKEHMS.

5.9 MonHoe oTpaxeHue

JocTynHbl NpUCNocotneHus, cnocobHble N3MEPATb U AU MDYINOHHYIO, U OTPaXKAIOLLYIO COCTaBMSoWne
CrnekTpa uHppakpacHoro otTpaxkenns. OgHUM 13 cneuuanbHbIX TUNOB ONONMHUTENLHOrO 060pyAOBaHUS ABNS-
€Tcs (POTOMETPUYECKMIA LLAP, PUKCUPYIOLLMI N3NYYEHNE, OTPAKEHHOE MOJ BCEMU YITIAMM, U 3a4acTylo UMe-
OLLMI cneumanbHbIn AeTekTop ¢ 6onbLIOK NNoLwaabio NOBEPXHOCTU. Mpu onpeaeneHHbIX YCNOBUSIX 3epKarb-
HYIO0 COCTAaBISIIOLLYIO OTPaXKEHHOW 3HEPTMM MOXKHO YMEHBLUMTL UMW AAXe UCKIMIOYUTL [0 NONafaHns SHeprum
Ha aeTekTop. OTOT TUN NpUCNocobneHns None3eH Ansg namepeHus o6Lein SHeprum, OTpaXeHHO oT obpasua,
ANna n3y4yeHust obpasuoB (Takux Kak TKaHW), C KOTOPbIMU HEMErko CrpaBUTLCS TPAAULMOHHLIMU METOAaMMU.

5.10 CneKTpOCKONUs HapPyLWEeHHOro NONMHOro BHYTPeHHero otpaxeHua (HMBO)

C noMOLLBIO 3TOr0 MEeTofa MOXHO MPOBOAWUTL aHanu3 MacCUBHbIX 06pasLIoB, BKIOYAsA NMOMUMMEpPHbIE
MMAEHKN 1 XWUOKOCTU, ECIIM NOBEPXHOCTb UMEET Te XKe CBOWCTBA, YTO U BHYTPEHHSA YacTk obpasua. B cnyyvae
C Marepuanamu ¢ TBEPAOW NOBEPXHOCTLIO, KOoraa npu aHanuse metogom HMBO cnoxHO A06BUTLCS NNOTHOO
KOHTaKTa Mexay SfIEMEHTOM HapYLLEHHOTO MOSHOTO BHYTPEHHErO OTPaXXeHMs U 06pasLIioOM, KOHTAKT MOXHO
ynyyquwmTh, Harpesas u anemenT HIMBO, n MaTtepuan, HaxoAsLWMECs B KOHTaKTe nog aasneHmem. OgHaKo 3ToT
cnocob 3a4acTyio NPMBOAMT K paspyLueHuto anemenTa HMBO.

5.11 Opyrue metonbl

K Apyrum noaxogsMmM MeTogam aHanm3a norMMepPHbIX KOMMO3UTOB OTHOCATCS ONTUKO-aKyCTUYECKas
cnekTpockonua (M. 8.2) n nuponu3s (cm. 8.3).
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6 AHanus nonuMMepHbLIX MaTepuanos

6.1 Monumepsl, pacTBOpUMBIE B BOAE

AHanus nneHkoobpasyoLmx NoMMepoB, PaCTBOPUMBIX B BOAE, NErko nposoamtcs B obnactu ot 4000
10 400 cv~! B BUAE OTANTBLIX NNEHOK HA NIOCKMX NNACTUHax U3 Bpomuaa cepebpa (AgBr) (apyrue Matepuansi
OKHa npueefeHsbl B Tabnumue 1). YToObl OTNNTL NMEHKY OAUMHAKOBON TONLWMHBLI 0KOono 0,01 MM, roTOBAT Nogxo-
AsAwmn pasbaBneHHbIl BOAHbIN pacTBOp nonmmepa. Bpomug cepebpa meHee YyBCTBUTENEH K UHTEHCUBHOMY
BUAMMOMY WIUN yNeTPauroneToBomy CBeTY, YeM xnopua cepebpa (AgCl), HO co BpeMeHeM OH TeMHeeT. Mo-
3TOMY MNAacTUHbI HEOOX0AUMO XPaHUTL B TEMHOTE. NSl AaHHbIX U3MepPEHUit HE0BX0AMMO UCMONb30BATH TOMb-
KO mpo3pavHble nnactuHel AgBr. Kpome Toro, Bo usbexaHue hopMMpoBaHnUs MHTEPEPEHLMOHHBLIX NOMOC
nnockue nnactuHbl n3 AgBr nnu AgCl AOMKHbI UMETb TONLLMHY HE MeHee 2 MM. MnacTUHbI NEerko YNCTATCSH
NMOBTOPHbIM PACTBOPEHUEM OTNMTON MIEHKN B BOAE.

lMneHkn BOAOPACTBOPUMBIX NOMMMEPOB, OTAUTLIE Ha CTEKNE, FIerko aHanu3upytoT Nnocre oTCnamBaHus
NneHku co ctekna. BogopacTsopumMblie NONUMEPBI, He POPMUPYIOLLME XOPOLUUX MIIEHOK, MOXHO aHanu3upo-
BaTb METOAOM MpeccoBaHus Tabnetok (cm. 5.3).

6.2 Monumepekl, pacCTBOPUMBbIE B OPraHUYECKUX PAaCTBOPUTENAX

Pa3Hoo6pasHble pacTBOpUTENN, Takue Kak 1,2-a4uxnopOeH30r, ToNyon, METUNITUIIKETOH, AMMETUNGOpP-
mamua (AM®A), TeTparuapodypaH (CM. NPUMEYaHME) CNONb3YIOT ANs POPMUPOBAHUS NONMUMEPHbLIX NIEHOK
Ha nnacTtuHax 13 ranoreHMAoB LLENOYHbIX METannos. PacTsoputens yaansoT nyTem Harpesa B cpeae asora
¢ nomouubto MK-namnbl unu B BakyymHOA neyn. MaeanbHo OTnUTas OAHOPOAHAS NIEHKa UMEET TOMLUMHY OT
0,01 no 0,05 MM 1 He uMeeT cnekTpanbHbIX NPU3HAKOB pacTBOpUTENA. B GonbLMHCTBE CnyvaeB pacTBOpbI
MoNMMepPOB MOXHO MOMYYUTb TOMbKO MPU HarpesaHuu, ANA 3TOro, BO udbexaHue pasnoma NAacTuHbl, He-
obxoauM npeasapuTenbHbli Harpes nnactuHbl u3 KBr unu NaCl go HaHeceHusi pacTteopa nonumepa. MNna-
cTuHa u3 Csl Jaet BO3MOXHOCTb PerucTpupoBaTh CreKkTpbl B 60nee LUMpoOKOM AnanasoHe, NP 3TOM OHa He
YyBCTBUTENbHA K TEMNOBOMY yaapy. B Tabnuue 3 npuBeseH nepeveHb pacTBOPUTENENR, UCNOMNb3yEMbIX AN
pacTBOPEHUs MONMIMMEPOB PasfNYHbIX KNaccos. MNeHKkn MOXHO OTNMBATb U3 OpPraHMYECKUX pacTBOpPUTENEN
NPSAMO Ha ANEMEHTE HapyLLEHHOr0 NOMHOrO BHYTPEHHEro OTPAXEHUS, PETMCTPUPYS CNEKTPbI AN KaYeCTBEH-
Horo aHanusa metogom HIMBO. Kpome Toro, Ana martepuanos, pacTBOPUMbIX B PacTBOPUTENAX, KOTOPbIE
MOXXHO NIETKO UCNAapWUTh Npu Temneparypax Huwxe 75 °C, MOXXHO CNonb30BaTh METOA OHOPA30BbLIX KAPTOUEK,
OnucaHHbI B 7.1.4.

NMpumevaHne — TeTporuapodypaH (TFd) ncnonb3yoT ANA pacTBOPEHUS NONMUMEPOB ONpeAerNieHHbIX Krac-
coB. TpebyeTca ncnonb3oBaTb CBEXUIA UNKM MHMIMBUPOBaHHLIA TI®. Mocne OTKPLITUA BYTLINKK cBeXuit TID MeasieHHO
obpasyeT nepokcuabl. MNpu HarpesaHun TIO, cofepxallyero nepokeua, ANA pacTBOpeHUst o6pasya BO3MOXEH MOLLHBIA
B3pbIB. Mpu NCnonb30BaHUK ANA U3roTOBMEHWUS MONUMEPHOW NNEHKU UHrMGUpoBaHHOro T perncTpUpYeTCs 0cTaTouHoe
nornoweHne oT uHrubutopa.

Ta6nuuya 3 — PactBoputenu, ucronbsyemble NpU OTAMBKE NONIMMEPHBIX NAEHOK

Knacc 0606LeHHOe HaUMeHOBaHWe Pacrteoputens )
AueTaTHble CMOnbI Monudopmansaerua 1,2-pguxnop6eHson
Akpunatbl ABS-Tpunonumepsbl 1,2-puxnop6eHzon

STUNEHOBLIN CONnonuMep akpunoBoil KUCNoTbl 1,2-puxnop6beHson
AKkpunoHUTpunbyTaaneHoBLI# cononuMep 1,2-auxnop6beHson
Monuakpunamug Boaa
Monuatunakpunar 1,2-puxnop6eHson
STtunakpunar 1,2-guxnop6eH3on
STunakpunaraTurneH cononmmep 1,2-puxnop6benson
MonumeTunakpunat 1,2-puxnopbeHson
MonumeTunmerakpunar AueToH
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Knacc 0606LyeHHOe HauMeHoBaHWe PacteopuTens)

Akpunatbl MeTuIMeTakpunaTcTupon cononuMep 1,2-puxnop6benson
MonnakpunoHUTPUnN AMCO unn MDA
MonumMeTakpunamug Boaa
MonuHaTpueBkI akpunat Boaa

AMUHOBbIE CMOSTbI MenamuHdopmManbaerna 2)
MoYeBMHHBI hopmanbaerua 2

Lienntonossl AleTaT Lenntonosb AueToH

AueTtobyTupart Lennonosbl

1,2-puxnop6eH3on unu aLeToH

HuTpata yenntonossl

AueToH

MponuMHaT Lienntonoab

AueToH

STunuennionosa 1,2-AnxnopataH
MnapoKenaTunennonosa Bona
MeTtunuenntonosa Boaa
HaTtpueBas kapGokcumeTunLensonosa Bopa

KymapoHoBble 1
TepneHoBbIE CMOSbI

MonuTepneH KyMapOHOMHAEHOBOM CMObI

1,2-puxnopbenson

3OnoKcuaHble CMorbl

Monumepsbl Ha AUMMMUMAHOM admpe GucdeHona-A
(oTBepXAEHHbIE)

2

(HeoTBepxAeHHbIE)

1,2-guxnop6eHnson

OnokenaHbIn deHondopmansgerus

AueToH

ﬂOJ'II/IMSpr ITUNeHa

MonuaTtuneH

1,2-guxnopbeHson

Cononumep aTuneHa v nponuneHa

1,2-guxnopbeHson

MonuatuneHokeuad AueToH unn CCly urin 2
dTopyrrnepoasl MMonuTeTpadTopaTUneH 2
MonueuHuUndTOpPUA AM®A

dypaHoBble CMOSbI

DypdypondeHonbHbIE CMOnbI

MeTI/IJ'IeHXJ'IOpI/I,D, unn metaHon

M3onpeH MonunaonpeH Tonyon unu 1,2-guxnop6eHson
[MpupoaHble AkpounaHble cMosbl AueToH
CMOfbl

Butym MeTtuneHxnopug

CnnaeneHHbI Konanc KOHro

1,2-guxnopbeHson

CMona Konarc KOHro

AM®A

Konanc-kaypu

1,2-guxnopbeHson

Konanc-maHunac

OM®A

OcCT-WHACKNIA BaTy

1,2-guxnopbeHson

OcCT-UHACKWIA Nane

1,2-guxnopbeHson

Snemun

1,2-guxnop6eHson

1"
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[podomxeHue mabnuupl 3

Knacc O6o6LeHHoe HaMeHoBaHue PacteopuTens )

MpupoaHsle LLlennak OMOA
CMOSbI -

BuHunoselii cnupT AueToH
HeinoHsl HeinoH 6 OMOA

Hewinon 6/10 OM®A

Hennon 7 OMOA

Hewnon 11 OMDA
®deHornbHble cMonbl | PeHondopmanegerng TeTparngpodypaH

PesopunHdopmaneaerua TeTparugpodypaH
MonunkapGoHaTl Monumep kapboHaTa GucteHona MeTtuneHxnopug, TeTparngpodypaH,

1,2-guxnopbeHson

Monunadcpupsl MonuatuneHtepedTanat 1,2-puxnopbeHson
MonnbyTuneH MonuunsobyTunex 1,2-guxnopbeHson
MponuneHoBble MonunponuneH 1,2-puxnopbeHson
nonuMepel

MonunponuneHokeng 1,2-guxnopbeHson
MpoTenH KaseunH 2)
MnacTmaccel 3enH 2
CTuponbHble Monuctupon 1,2-guxnopbeHson
nonumMepel

BonbLWHCTBO CONONUMMEPOB CTUPONa 1,2-puxnopbeHson
MonucynbdoHb TeTparugpodypaH
MonuypeTaHsbl OTBepxAeHHble Fopsiumii AMCO?)

HeoTBepxAaeHHbIe TeTparugpodypaH, AMCO, IMPA
Twokon CepHUCTble ankunbl, Aucynbdugankunadpuposblil | 1,2-auxnopbeHson

cononumep
Bununosbie MonuBMHUNaUeTans 1,2-auxnop6eHson
nonumMepsl

MonusuHunaueTat AueToH

MonueMHUNOBEIA cnnpT Boaa

AleTaT NoNMBMHUMOBOTO CNMpTa Bopa

[MonNMBMHUNOBEIA 3TUNOBLIA 3OUP

1,2-guxnopbeHson

MonuenMHUNGYTUpans

OM®A

MonuenHunxnopug

1,2-guxnopbeHson

MonuenHunxnopug-auerar

1,2-guxnopbeHson

Cononumep NoNMBUHUMXIOpUAa U MeTUnakpunara

1,2-guxnopbeHson

MonuduHundgopmans

AueTOH unun stuneHgunxnopug

MonuBUHUNOBLIA NponuHaT

1,2-puxnopbeHson

MonMBUHUNOBLIA NUPONUAOH

Bopa

Monu-N-BuHunokapbason

OM®A

[MonNMBMHUNOBEINA LMKITOrekcaH

1,2-puxnopbeHson
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OkoH4aHue mabnuusi 3

Knacc 0O606LyeHHOe HauMeHoBaH!e PacteopuTens ')
Cononumep BurunuaeHxnopug-akpunoHuTpun 1,2-auxnop6eHson, MDA
BUHUNUAEHA

Cononvmep BuHUIMAEHXopuaa n byTtanakpunara 1,2-guxnop6eHson
Cononnmep BUHUMMAEHXTOPUAA U 3TUNakpunaTa 1,2-guxnop6eHson
Cononnumep BUHUMMAEHXTOPUAA U BUHUNXNOpUaa 1,2-guxnop6eHson
Keunon [Monun-napa-kcununex 1,2-gnxnopbeHson

N [LonyckaeTcsa ncnonb3oBaHWe gpyrux pacTBopuTeneil aHanoruyHoro Tuna.

2) AHarnu3a BbICOKOCLUMTOMO UNK HEPaCTBOPUMOTO MONMypeTaHa NPOBOAAT METOAOM TaGreToK Unu CyCneH3ui,
pacTBopuUMbIX B IMCO — B BUAE MIIEHKU.

3 PacTBOprMOCTb 3aBUCHUT OT MOFEKYISIPHOro Beca.

6.3 CycneH3uu naTekcosB (B Boae)

Moaxoasiime nneHkn MOXHO U3rOTOBUTb U3 BOAHBLIX CYCMEH3MIn NaTeKCoB, OTNIMB TOHKYIO MEHKY (Ton-
wuHomn okono 0,01 mMm) Ha CTekne, BbICYLUMB, & 3aTEM CHAB BbICOXLUYIO NMEHKY CO CTEKNa U pacTaAHyB €€ Ha
XECTKOM Kapkace. HecMoTps Ha TO, UTO 3TU MaTepuarbl HE paCTBOPSIOTCA B BOAE, METOA, NPeACTaBNEeHHbI B
6.1 ansa BOAOPACTBOPUMBIX MOMMMEPOB, YACTO MCMONbL3YIOT KaK anbTEPHATUBHbLIA METOA ANA OTNUBKM NIIEHKK
Ha nnactuHe us AgCI (cnocob ycTpaHeHus nHTepdEPEHUMOHHBIX NONOC onucaH B 6.5.).

6.4 HepacTtBOpUMBIE ClUUTBLIE NOSIUMEPDI

HepacTtBopumble CLUMTbIE NOMMMEPbI, KOTOPbIE HEBO3MOXHO CMPECcCOBATb B TOHKYIO NAEHKY, MOXHO
aHanu3uposaTtb B DOpMe NPeCCOBaHHbIX Tabnetok ¢ KBr unu cycneH3uii. Hekotopble anacTtuyHbie NoaMmepsbl
MOXHO U3MENbYUTL, OXNAAUB UX XMAKAM a30TOM MNU TBEPAOM ABYOKUCHIO yrnepoga. K apyrum noaxoaswmm
metogam otHocutea HIMNBO, onTuko-akycTuyeckas cnekrpockonua (cm. 8.2), auddysHoe oTpaxeHue (cm. 5.7)
n nuponus (cm. 8.3).

6.5 MNopAavenpeccoBaHHble UNKU ropsaYeKaTaHblie NOSIMMEPHbIE NFIEHKU

lopavenpeccoBaHHbIe NNEHKU WU3rOTaBNWMBAIOT, NOMECTUB MONUMEP MeXay NUCTamu anioMUHUEBOW
donbru n cxas Npu Temnepartype Csbilue TeMNepaTypbl pasmardeHus. fopayenpeccoBaHHbIE UMK ropsue-
KaTaHble MNEeHKN MOXHO aHanM3WpoBaTb, 3aKpenuB NMEHKY Ha XECTKOW pamke. 3a4acTyio UCMONb3oBaHWe
Takux NAEHOK NPUBOAUT K BO3ZHMKHOBEHUIO UHTEPdEPEHLMOHHBIX NONOC, HAKNAALIBAIOLMXCA HA CNEKTP no-
numMepa. MockonbKy Nepuog 3TuX NONOC 3aBUCUT OT TOMLLUMHBI M NOKa3aTens NPenoMneHns NAEHKN, 3TO MOX-
HO UCMONL30BaTh AN ONPEeAerNeHNa TOSNLWMHBI NAEHKU, €CNN N3BECTEH Nokasarenb npenomneHns. Ecnu atun
NOMNOCHI YCIIOXKHSIIOT UHTEPNPETALMIO PE3ynbTaToB CNekTpa nonumepa, 06bIMHO UX MOXHO YMEHbLUMTL UK
YCTPaHWUTb, NpuAAB NMOBEPXHOCTU NAEHKU LLIePOXOBATOCTb; OAHAKO 3TO NPUBOAUT K HEKOTOPOMY pPacCesHuIo
UK-usnyuenus. [ipyroit cnocob 3akno4aeTca B HAHECEHUU HA NOBEPXHOCTb NAEHKN TOHKOTO CMOs MUHEeparnb-
HOro UnM (bTOPMPOBAHHOIO Macna, B 3aBUCMMOCTU OT M3y4aeMOoro AnanasoHa 4actot. [ToMMMo 3TOro, MOXHO
YCTaHOBUTb MIIEHKY NoA yrnom Bpioctepa K nrnockononsapu3oBaHHOMY NYYKY U3Ny4eHuUs.

MHTepdepeHLMOHHbIE MOMOChI MOXHO TaloKe yAanuTb U3 CNEKTPOB, 3aperucTpupoBaHHbIX C NOMOLLbIO
UK-dypbe-cnekrpoMeTpa, MU3MEHUB UCXOAHYIO KAPTUHY UHTepdepeHUUnU. STU NONOCHI BOZHUKAIOT U3-3a Npu-
cyTCcTBUSA cnaboro BTOPUYHOIO (M uMHOrAa Gonee BLICOKOro NOpAAKa) LEHTPanbLHOro MMMymnbca, HaknaabiBa-
IoWwerocs Ha UHTEpMEPEHLMOHHYIO KapTUHY. YCTpaHeHne 3TOr0 LEHTParbHOro MMnyrnbca nyreM cosgaHus
NPAMON NIMHUM B 3TON 00NacT UHTEPAEPEHLIMOHHOW KAPTUHBLI NO3BONSET YCTPAHUTbL UMW YMEHbLUNTL UHTEp-
chepeHUMOHHBIE NONOCHI CMEKTPA, HO 3a CYET CO3AaHUsi HECKONbKMX cnabbix apredakToB B CNEKTpe.

7 AnHanus apyrux BUAOB matepuaron

7.1 AHanu3 xugkocrteu

7.1.1 KioBeTbl YMKCUPOBAHHOW TOSNIMUHbI
PasHooOpasHble xmakue obpasubl HU3KOM UMM CPeaHen BA3KOCTUM MOryT BBOAWUTLCA B FepMETUYHbIE
KIOBETbI (PMKCUPOBAHHOW TONLMHLI. KOMMepyeckn AOCTYMHbI KIOBETbI U3 PA3NUYHbIX MaTepuanos pasnuyHon
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TonwwuHebl (06bI4HO OT 0,01 go 0,20 mm). PaccmoTpeHue maTtepuanoB KIOBET U pekomeHaauuu no Bbibopy
TOMWMHbI AaHbl B 4.2.

7.1.2 XXngkue nneHku

HekoTopble xxuakocTu obrnaaarT CNULIKOM BbICOKOW BA3KOCTbLIO AN BBEAEHMSA B KIOBETY. [na nsyvyeHuns
BASKWUX XMOKOCTEW OOHY WNKU HECKONIbKO Kanenb pasMeLlatoT B LieHTpe Niockoro crekna. [pyroe nnockoe
CTEKNO MOMELLIAIOT CBEPXY XUAKOCTU. MNpuKnaabIBaloT AaBneHue, Ytobbl chopmupoBaTb O4HOPOAHYIO TOHKYIO
nneHKy 6e3 ny3elpbKOB pazMepamMu, NpeBbILLALWUMU AUAMETP CBETOBOTO Ny4ya. TONMHA NMEHKU 3aBUCUT OT
npunaraemoro JasBneHns W BA3KOCTM XMAKOCTU. MneHKa, NOAroToBNEHHasa Takum 06pasoM, UMEET TOSLLMHY
npubnusutensHo 0,01 MM. JleTyume U BICOKOMOABUKHBIE XUAKOCTU MOTYT GbiTh NOTEPSIHBI NPU NOATOTOBKE
nneHkn Takum obpasom. B cniyyae, koraa ans nony4YeHnWs KauecTBeHHOro criektpa Tpebyercs Gonbluas Ton-
LUMHA, MOTYT UCMOb30BaTLCA CMEHHbIE NPOKNaaKU.

7.1.3 CneKTpoCcKONUA HapyLWEeHHOro NOMTHOro BHyTPpeHHero orpaxeHus (HMNBO)

Bsskue maTtepuanbl MOXXHO HAHOCUTb Ha OAHY MU 06€ CTOPOHLI 3NIEMEHTa HapyLLEHHOTO MOMHOTO BHY-
TpeHHero oTpaxeHus (HMNBO).

7.1.4 OgHOpasoBbIe KAPTOYKU

OnHopasoBble KAPTOYKM MOTYT ObITb UCMONL30BAHbLI ANA MONYYEHUs] CNIEKTPOB HEMETYUYUX XUAKOCTEN.
HaHOCAT 04YeHb ManeHbKYIO Kanmio >XMAKOCTU, 0BbIMHO MeHee 10 MM, pSAOM C KpaeM 30Hbl HAHECEHUs 06-
pasua. Ecnu obpasel He pacTekaeTcsi N0 NOBEPXHOCTM NOAMOXKW, €0 MOXHO pacnpeienuTb NOAXOASLLUM
MHCTPYMEHTOM. MpoBy HAHOCAT TOHKUM CrOEeM, MOMHOCTLIO NOKPLIBAIOLLMM AOCTATOMHO 6ONbLUYIO NNoWaab,
YTOObI BECb MY4OK M3Ny4eHUs npoxoaun yepes npoby. Cneayet o6paTuTb BHUMaHMUE, YTo Npu 3ToM ByayT no-
TepsHbl NoObIE NETYYMEe KOMMNOHEHTbI CMECH, U3-3a Yero UCMOoNb30BaHUE OAHOPA30BbIX KAPTOYeK AN Takux
CUCTEM MOXET ObiTb HEYAa4YHbIM BbIGOPOM.

7.1.5 MeToabl € UCNONb30BaHMEM PAacTBOPOB

7.1.5.1 AHanus marepuanos, pactBopumMbiX B MK-npo3payHom pacteopuTene: MeToa kKombuHauum pac-
TBOpUTENEN

MHorve TBepAabie U xuakue Npobbl PaCTBOPUMBI B PaCTBOPUTENSX, KOTOPble NPO3payHbl B onpeae-
NEeHHbIX YacTax uHppakpacHow obnactu cnekTpa. MepedyeHb pacTBopuTenei, 06bIMHO UCMONb3YEMbIX NPU
nony4YeHnn CNeKTPOB pacTBOPOB, NpuBedeH B Tabnuue 4. BoiGop pacTeBopuTenei 3aBUCUT OT HECKOMbKUX
dakropoB. N3yyaemble 06pasLibl AOMKHbI UMETb AOCTATOYHYIO pPACTBOPUMOCTb, OHU HE AOSKHbI B3aumoaei-
CTBOBaTb C PaCTBOPUTENEM, a pacTBOPUTENDb AOIDKEH UMETb OKHA NMPO3PaYHOCTU B TakMxX 0bnacrsax, 4tobbl
NONy4YuTb KAYECTBEHHbIE CNEKTPbI. YacTo MOXHO nNoobparTh coyeTaHue pacTBOpUTENEN U MaTepPUanoB OKOH,
No3BONSAIOLLES NONYYNTL PAA KAYECTBEHHBLIX CNEKTPOB pacTBOPOB BO Beew UK-o6nactu cnektpa. B ogHom Ba-
puaHTe MeToaa kKoMGuHaUMKN pacTBOpUTENEIi B KAYECTBE PaCTBOPUTENEI UCNONb3YIOT TETpaxnopua yrnepoaa
(CCly n cepoyrnepog (CS,).

Mpeaynpexpexne — Tetpaxnopua yrnepoga CCl, u cepoyrnepog CS, TOKCHYHbLI, MX HEOOX0AMMO
XPaHUTb B XOPOLLO BEHTUNUPYEMOM BbITSDKHOM Likady. Bo MHOrMx naboparopusx ucnonb3oBaHue 3TUX pac-
TBOpUTENEN 3anpewieHo. Kpome Toro, CS, Ype3BbiMaiHO NErko BOCIIIAMEHAETCA; XpaHEHUe [0nycKaeTcs
TONbKO BAANW OT UCTOMHUKOB BOCMNAMEHEHMUA, Aaxe naposon Ganu. Kpome Toro, CS, B3aumopeincreyer
(vHorga GypHO) C NEPBUYHBLIMU U BTOPUYHBIMU anudaTtuyeckuMm aMMHaMm, NOSTOMY OH HE AOIKEH UCNONMb-
30BaTbCA B ka4yecTBe pacTBOPUTENA ANs STUX CoeanHeHuii. Terpaxnopua yrnepoaa CCl, B3aumoaeincreyet
C MeTannu4eckum anioMmHueM. B 3aBUCMMOCTU OT yCnOBMM, TakMX Kak Temnepatypa u pa3mepbl 4acTuu,
peakums MOXeT ObITb Ype3Bbl4aliHO GYPHONA.

CCl, obnapaet HesHaunTeNbHLIM NornoLieHuem B obnactu ot 4000 ao 1330 e, a CS, — B obnactu
ot 1330 80 400 cm~! B KiOBETaX TONLMHOM OKONO 0,1 MM (ZONYCKAETCA NPUMEHEHUE APYIUX PaCTBOPUTENEH).

Tabnuuya 4 — PacnpocTpaHeHHble NK-npo3payHble pacTBOpUTENM

Coeantenne!) Cocras OkHa npoapauHocTh (cM~1) TonwmHa KioBeTbl (MM)
5000—909, 666—362) 0,1
5000—1316 (nornoleHune ~ 1666—1429) 0,1
TeTpaxnopug yrnepoga CCl,
5000—1666, 1499—1299 1,0
250—36 2,0
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OkoHYaHue mabnuubi 4

CoeaunHeHue ! CocTaB OkHa npospayHocTh (cM~) TonwymHa KioBeThl (MM)
5000—10422) 0,1
TeTpaxnopaTuneH C,Cl
paxnop 274 5000—14082) 1,0
5000—3125, 2941—1299, 1136—8702) 0,1
Xnopodopmd CHCly
5000—3226, 2941—2532, 2222—15872) 1,0
» 5000—10002) 0,1
Xrnopodopm-d CDCI
Pocbopy-d, 3 5000—3225, 2778—2439, 2000—15382) 1,0
5000—1449, 1205—854, 625—2002 0,1
Ouxnopmetand) CH,Cl,
5000—3225, 2000—1538, 1111—1000, 625—5002) 1,0
Anxnopmeran-d,? CD,Cl, 5000—2500, 2000—1449, 1333—1177, 625—400?) 0,5
5000—3125, 2941—1250, 1111—800, 500—200 0,1
Bpomodropm® CHBr
5000—3125, 2941—1408, 1111—1000 1,0
5000—2350, 2100—1600, 1400—4102) 0,1
Cepoyrnepoa® cs, 5000—2439, 2000—1666 1,0

1351—909, 800—704

333078, 238—36 20
5000—3225, 2778—2500, 2000—1587, 1299— 01
ALETOHUTPUN CH,CN 1099, 1000—952, 909—787, 714—4002) '
5000—3333, 2000—1666, 1298—1141, 704—4002) 1,0
5000—2380, 2000—1250, 800—714, 645—4002) 0,1
AueToHNTPUSI-d4 CD4CN
5000—3448, 1852—1333, 645—4002 1,0
3448—3125, 2703—1852, 1053—952, 885—813, 0.1
746—5882) '
AueToH (CH5),CO
3448—3225, 870—813, 746—606, 357—2002) 1,0
OumeTuncynedokena 5) 5000—3333, 2703—1539, 1266—1149, 870—
(OMCO) (CH3),SO 769, 645—2002) 0,1
5000—2381, 1961—1190, 606—400 0,1
[OnmeTnn-dg cynsdokeng | (CDz), SO
1,4-AnoKCaH O(CH»-CH,),0 5000—3125, 2632—2040, 1923—1539, 800— 0.2
666, 588—385 '
Boga H,0 5000—3846, 2857—1754, 1492—1000 0,025
Tspkenasa Boga D,O 5000—2778, 2000—1299 0,07

1) OBpalLeHe 1 XxpaHeHNe PeKOMEH/YETCSA B XOPOLLIO BEHTUNNPYEMOM BLITSXHOM LUKady.

2) MoryT Np1CyTCTBOBATL HEKOTOPLIE MOMOCI, HO UX MOMMOLLEHUe NErko KOMNEHCUPYETCS, eCrin NOMECTUTL pac-
TBOPUTESb B KIOBETY NEpeMeHHON TOMNWMUHBI B STANIOHHOM MyYKe, WU MyTeM CNEKTPanbHOro BbIMUTaAHUSA C MOMOLLLIO
KOMMbIOTEPHBLIX METOL0B ANIA UCNOMBb30BAHUA NONHOMO Anana3oHa.

3) 311 coenHeHNsA pasnaraloTCs U YacTo CTaBUIU3NPYIOTCA C NMOMOLLBI0 HeBOMBLLOTO KONMYECTBa TAKOro Belye-
CTBa Kak 3TaHomn. OTU coeiMHEHUA B3aUMOAECTBYIOT C aMUHaMW.

4) Cepoyrrnepon B3anMoaeicTByeT ¢ NepBUYHLIMIA 1 BTOPUYHBIMIA aMUHaMK, WHorAa GypHo. OH KpaiiHe orHeona-
CeH 1 TOKCUYeH.

5) Mpw oTeyTcTBUM NNOTHOI KpblWky 3axsaTbiBaeT H,O 13 aTMocthepHOro Bosgyxa.

MpumedaHne — lMonb3oBaTensm aTUX TaGnuLy pekoMeHAYeTCS perucTpupoBaTh CrekTp o6oro uenone-
30BaHHOr0 PacTBOPUTENS, NOCKONbKY He3Ha4YUTeNbHbIE 3arpsA3HEHWS] MOTYT fjaBaTb MOSTHOE NOITIOLEHUE B U3y4aeMoi
obnacTu npu UCNonbL3oBaHUN S4EEK C OTHOCUTENBHO ANUHHON TPaeKTOpUE.
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O6bI4HO pacTBOPbLI FOTOBAT B AManasoHe oT 5 % Ao 10 % no macce unum o6bemMy U BCTPSXUBAIOT ANSA
oaHopoaHocTU. Bo n3bexaHue B3aMMHOrO 3arpsi3HeHUsi C npeabiaylienn npoboit pacTBOPbl NEPEHOCAT Yu-
CTLIMM NUMNETKaMW MAU LWINPULIAMW, NPOMBITEIMM PACTBOPOM U BbiCyLUEeHHbIMU. Ecnin cnekTp 10 % pacteopa
COAEPXMT MHOIO MOSIOC, CAWULIKOM MHTEHCUBHbIX U LUMPOKMX Af1sl TOYHOTO U3MEPEHMUS YaCTOTbl, MOXHO UC-
nonb30Barb 6onee ToHKKUE KIOBETH! Unu Gonee pa3baBneHHbI pacTBop.

MpumeyaHne — I'Iepen MUcnonb3oBaHMEM HOBbIE LUMPULBEI MpOMbIBatoT. [pegnovTeHne oThaeTcs U3fenuam
n3 ctekna. Ecnu KOHTeﬁHepbl, KPbIWKKY, WNpULbl, MMNETKU U T. A. U3rOTOBJIEHbLI U3 NiTacTMaccChl, B Ka4yecTBe NPpOBEPKU Ha
3arpsiaHeHue HeobxoaMMO UCNONb30BaTh XONOCTOM OMbIT.

CnekTp, NONy4YeHHbI METOAOM KOMOMHaALMKM pacTBOpUTENEl B KIOBETax TONMWMHOW A0 1,0 MM, MOXET
ObITb CKOMNEHCUPOBAH HA BCE MONOCHI PACTBOPUTENS AN MOMydYeHusi cnektpa camoro o6pasua. Mpu uc-
NnornbL30BaHWM CNEKTPOMETPA, NO3BOJISIOLLENO XPaHUTb LMPOBLIE AAHHbIE, HEOOXOAMMBIN CMIEKTP NOAYy4aloT
C NOMOLLBbIO KOMMNBIOTEPHOTO BLIMUTAHMSA COXPAHEHHbIX AaHHbIX AN PaCTBOPUTENSI U3 AAHHLIX AN pacTBopa.
Cnektpbl CCl, u CS, MOXHO NpeCTaBUTL HA OAIHOW U TOW XKe pacneyarke B obnacru ot 4000 go 400 omT,
nubo MoxHo 0To6pasuTb oTAenbHO obnactb ot 4000 ao 1330 cm~! ans pactBopa B CCl, v ot 1330 ao
400 cm~! ans pacteopa B CS,,. MNepBbIt BApUaHT NPEANOYTUTENEH, MOCKOMbLKY U HA YaCTOThl, U HA MHTEHCNB-
HOCTM NOMOC pasHble PaCTBOPUTENM OKa3bIBAIOT Pa3NMYHOE BnusiHue (BCNeaCcTBUE B3aUMOAEWCTBUSI PACTBO-
PEHHOrO BeLecTBa ¢ pacTBOPUTENEM).

Pa3genbHble cnekTpbl pacTBOPOB AOMNYCKAeTCs UCNONb30BaTk 6€3 NONpaBKU HA PaCTBOPUTENb, O4HA-
KO TpebyeTcA onpeaensTb NPUCYTCTBYIOLLUE NONOCHI PAaCTBOPUTENS, €CMU Takue CNeKTpbl CPAaBHMBAKOT CO
cnekTpamu, nosfy4eHHbIMU Kak METOAOM KOMIMEHCALMN pacTBOPUTENS, TAK U C NOMOLLbIO KOMMbIOTEPHOTO Bbl-
yuTaHUA cnektpa pacteoputensa. MoryT ObiTb ucnonb3oBaHbl MK-cnekTpbl pacTBOpOB BO BCeli obnactu oT
4000 0 400 cM™", oHaKo 3TO He PEeKOMEHAYEeTCsl 115t PACTBOPOB HEU3BECTHbIX BELLIECTB, NOCKOMbKY BaXHble
CnekTparnbHbie JaHHbIe MOTYT ObITb CKPbIThbI MOMMOLLEHUEM pacTBopuTens. [pu Mcnonb30BaHMKU KIOBET TOM-
LMHOM 0,1 MM HEBO3MOXHO NOMHOCTHIO KOMMNEHCUPOBATL MOMNOCHI NOMHOMO MOMMOLLEHUs, Hanpumep, ot 1400
A0 1600 cm~" ans CS,, ot 730 o 800 cm~! ansi CCl, v ot 790 fo 725 e~ ansi CHCI,.

M pumMmevYyaHne — |_|pI/I KOMMNeHCaluu Takux NMofTHOCTbLIO nornowarumx nonoc BO3MOXHO CKpbITUE NONocC no-
rnoLleHust obpasua.

3a4acTylo oguH 1 TOT xe UK-CnekTp MOXHO 3aperncrpuposartb, UCNONAb3ya Kak 1 %-Hble pacTBoOpbl B
repMETUYHbIX KloBeTax TonwuHon 1,0 MM, Tak U 10 %-Hble pacTBOpbl B KioBeTax TonWwmHon 0,1 mm. Momexu
OT pacTeopuTenei Gonblue B crny4ae ¢ Klosetamu TonwmHon 1 mm (cMm. Tabnuuy 4). B cnyvasx npo4Hon mo-
NeKynApHON CBA3M, HANPUMep, MeXMONeKynapHas BOAOPOAHAA CBA3b MexX@y monekynamu pacrtsopa, UK-
CnekTpbl, NONy4YyeHHble npu aHanuse 1 %-Horo pacreopa, OyayT OTNMYATLCA OT MOMYYEHHBLIX NPU aHanu3e
10 %-Horo pacTteopa B CUIy Pasnu4yHbIX KOHLUEHTPALMl HeaCcCOLUMPOBaHHLIX MOMEKYN paCTBOPEHHOrO BeLle-
CTBA, a Takke pPasnUyHbIX KOHLEHTPaLUWIA AUMEPHbIX, TPUMEPHbBIX, TETPAMEPHBIX U T. I. MONEKYN pacTBOPEH-
HOTO BELLECTBA C MEXMOMNEKYNAPHBIMU BOAOPOAHLIMU CBA3AMM.

flBHOe npeumyLLecTBO aaet peructpauus UK-cnektpos B psae CTaHAAPTHLIX YCMOBUI, Hanpumep, B
pacTBopax KOHLEeHTpaumei oT 5 % 40 10 % B repMeTUUHON KioBeTe TonwmHoMi 0,1 mm. B Gyaywiem Takon me-
TOA MO3BOJSIUT NErko NPOBECTU NPUBNKEHHbIN KONMMYECTBEHHLIN aHanu3 no obpasuam, ans KOTOPbIX MaKCu-
ManbHas TOYHOCTb He TpebyeTcs. Kpome TOro, Ansi KAYECTBEHHOTO aHanu3a, 3aperncTpPMpOBaHHbLIE CNEKTPbI
OyayT MMETb CONOCTABUMbIE UHTEHCUBHOCTM AANANa3oHOB, NPU YCNOBUU UCNOMNb30BAHWUA MAEHTUYHBIX KOHLIEH-
Tpauuii U ANWMH TPAEKTOPUK, a TaKke HAaCTPOEK NapaMeTPOM U3MEPUTENbHOW annaparypbl.

MonyyeHue cnekTpoB, NpeAHasHaYeHHbIX ANsi KOMMbIOTEPHOIO NOMCKA, CRneayeT NPOBOAUTL aKKypaTHO.
OO6bIYHO anropuTM MOMCKA HOPMAanu3yeT camble UHTEHCUBHbLIE MONOCHI NOTMOLWWEHUA B CNEKTPE A0 NPOU3-
BOJbHOTrO YPOBHSA NornoweHus. Mo 3roi npuumnHe CnekTp pacteopa cneayeTt U3MepaTh C NOMOLLIO TaKoro Co-
YeTaHUs KOHLEHTPaLUW/ANNHLI TPAEKTOPUU, KOTOPLINH o6ecneumBaeT BENUYUHY KO3 MULMEHTa NOrNOLWEHUA
Hanbornee UHTEHCUBHbIX NMONOC paCTBOPEHHOTO BellecTBa He 6onee 1,0.

7.1.5.2 AHanu3 matepuarnos, paCTBOPUMbIX B JIETY4UX OPraHMYECKUX PacTBOPUTENAX: UCNONb30BaHUE
OHOPA30BbIX KAPTOUEK

MHorue TBepabie NpoObl paCTBOPSIOTCS B NIETYYMX OPraHUYECKMX PaCTBOPUTENSX, KOTOPLIE NEerko cma-
UYMBAIOT 30HY HaHeceHusi NpoObl MK-npo3payHoOro okHa unu OAHOPa3oBOM KapTrouku. MoryT mcnonb3oBaTb
noGble paCTBOPUTENM, KOTOPLIE MOMHOCTLIO PACTBOPSIOT U3y4aeMble KOMMNOHEHTHI, ABNAIOTCA AO0CTaTOMHO
neTy4yummn ans ObICTPOro McnapeHusl nocne HaHeceHusi obpasua, He B3aMMOAENCTBYIOT C 06pa3sLOM U C no-
BEPXHOCTbIO, HA KOTOPYIO HAHOCUTCS 00pa3sew,.
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MpnmevyaHne — B cnekTp, NonydeHHbI ¢ NOMOLLBIO O4HOPA30BOW KapTOYKM, MOXHO BHECTU MOMPaBKy Ha
Monockl NOrNOLWEHNA nonumepa, 4Tobbl NONYYUTL CNEKTP camoro obpasya. Mpu MCNonb3oBaHUU CNEKTPOMETPa, NMo3Bo-
NALWEro XpaHuTb LMpoBbIe AaHHbIe, He0BX0AUMbIA CNEKTP Nony4YaroT ¢ NOMOLLEH0 KOMMBIOTEPHOrO BbIYUTaHKUS CoXpa-
HEHHbIX faHHbIX A5 KOHTPONbHOW KapTodku (6e3 obpasLa) U3 faHHbIX 4115 KapTOYKM ¢ HaHeCeHHbIM oBpasLioM. [ns Bbl-
MOMHEHUS MaHUNYAALMIA CO cneKkTpanbHLEIMU AaHHBIMU NPU NOMOLLM KOMMbIOTEpa, HEOBXOAUMBIMUA ANA NPeACcTaBNeHNUs
cnekTpa Ha bymare, cneayet obpallaTbes K PYKOBOACTBY N3rOTOBUTENS KOHKPETHON N3MepUTENBHON CUCTEMBI.

Pacteop o6pa3sua B COOTBETCTBYIOLLEM pacTBOpUTENE 0ObIYHO rOTOBUTCA KOHLUEeHTpauuen 10 % no mac-
ce unu ob6bemy unu 6onblLie U BCTPAXUBAETCSH ANSA AOCTUXEHUS OQHOPOAHOCTU. C NOMOLLbIO YNCTOM NUNETKK
UK WNpuLa Kanns pacteopa HAHOCUTCH B CepeanHy 30Hbl HaHeceHust obpasua. Mpu HeoBxogumocTn obpa-
3eL MOXHO pacnpeaenuTb No NOBEPXHOCTU OCHOBAHWUA C MOMOLLIO TYMOr0 HAKOHEYHUKA, Hanpumep, OfHO-
pa3oBoli nuneTku. PacTsoputento, UCNonNb3yeMoMy AfnA pacTBOPEHWUSA Npobbl, AAIOT UCMAPUTLCA, OCTaBNaA
TBEpAbI Mnu >xuAkuin obpasel Ha NOBEPXHOCTM HaHeceHus obpasua. Bo MHOrMx crnyyasx UCnosnb3yemble
pacTBOPUTENM UCNAPAIOTCA AOCTAaTOMHO ObICTPO. ECnn HE06X0AMMO COKPaTUTh BPEMS UCTIAPEHUS, MOXHO UC-
nosib30BaTh NErknin NOTOK YACTOrO M CyXOro BO3AyXa Unu asoTta no BCEW NOBEPXHOCTHU, AW MOXHO MEATIEHHO
HarpeTb KapTo4Ky B NeYM UNu TennoBOW WHAPaKPaCHOW NaMnon B TEYEHME HENPOAOIHKMTENLHOrO Nnepuoaa
BPEMEHMU.

7.1.5.3 AHanu3 BOAHbIX PacTBOPOB: AYENKN BHYTPEHHErO OTPaXKEHUA

Mcnonb3oBatb BOAY B Ka4eCTBE pacTBOPUTENS ANA UH(PPaAKPACHOrO aHanu3a He PeKoMEHAYeTCs, no-
CKOMMbKY OHa CUIbHO MOrMNOLWAEeT nanyvyeHue B 6onbLuein 4actu nonesHol cpeaHen UK-o6nactu n arpeccuBHo
BO3JENCTBYET HA MHOIME MaTepuarnsl OKOH, 4acTO UCMOSb3yeMbiX B ¥XMAKOCTHLIX KioBeTax. Ecnu aHanus Tex
UK MHBIX MaTepuanos LenecoobpasHo NPOBOAUTL B BUAE BOAHbLIX PACTBOPOB, MOXHO UCMNOSb30BaTh AHENKU
HMBO ¢ goctatoyHOro HeBoMbLLUON rryOMHON NPOHUKHOBEHUA U3Ny4YeHus, YToObl 00ecneunTb perucTpaumio
CNeKTpoB OT BrmiHei nHdpakpacHoii obnactu npumepHo Ao 850 cm~! (kpome MHTepBaNoB NpUMepHO oT 3800
1o 2900 cv~! 1 ot 1700 Ao 1600 cm~'). OBLIYHO 3TU AYENKU UMEIOT LIMANHAPUYECKYIO UAKU NPAMOYFOMNbHYIO
cdbopmy. GOH BOAbI MOXHO Bbl4MTaTbL B CNEKTPOMETPax C NpeobpasoBaHnem Pypbe U KOMNbIOTEPU3UPOBAHHBIX
ANCNEPCUOHHBIX M3MepUTENbHbIX Npubopax. CnekTp pacreopa, NOMy4eHHbIN NO HacTosAWweMy metoay, OyaeT
[OBOJIBHO CUINBHO OTNMYATLCA OT CMEKTpa CyxOro pacTBOPEHHOTO BELLECTBA, MOITOMY ANS uaeHTudukaumm
maTepuanos, paCTBOPEHHbIX B BOAE, 0ObIMHO Tpebyercst bubnuoteka CNeKTPOB BOAHBLIX PaCTBOPOB.

7.1.5.4 AHanus Bogocoaepawmx pacTsopos: 04AHOPA30BbI€ KapTOUKK

3TOT MeToa NOAXOAUT ANA Takux 06pasLIoB kak naTtekchbl, MaioHes U Apyrue KOnnouaHbIE UM 3MYNbCu-
OHHble 06pa3ubl. Bo MHOrMX Takux o6pasuax Takke NPUCYTCTBYET OpPraHMYeckuii MoaudukaTop, Hanpumep,
NOBEPXHOCTHO-aKTUBHOE BELLECTBO UMM OpraHu4eckasa XMAKOCTb, KoTopas obneryaer CMayuBaHue 30HbI Ha-
HeceHust o6pasua. B atux cnyyasx kannio obpasua HaHOCAT Ha 30HY HaHeceHus1 obpasua cornacHo 7.1.5.2
UNK pacnpeaensior cornacHo 7.1.4.

7.2 AHanu3 ra3oo6pasHbix ob6pasuos

7.2.1 Acnonb3oBaHue NPOCTLIX Fa30BbIX AYeeK

OGpasubl, ABNAIOWKUECA rasaMu NpU TeMnepaType U AaBfeHUU OKPY>XKaloLLen CPeAbl, UIKU Aaxe >Kua-
KOCTAMM ¢ gasneHuem napa ao 0,1 MM prt. ct. (~ 13 Ma) npu Temneparype OKpy><atoLLei cpeabl, Nerko noa-
fatorca aHanusy UK. YaoBneTBopuUTENbHLIA ANA PEryNSAPHOTO Ka4e€CTBEHHOIO OnpefernieHnusl CnekTp MOXHO
nony4nTb AnNA 60NbLUIMHCTBA ra3oB NyTem NPOAYBKU, B BLITSDKHOM Lukady, B KIOBETE Manoro o6bema (Hanpu-
Mep, TonwwHoun 1,3 Mm) razoobpasHbiM 06pasLOM ANA BbITECHEHUS1 BO3A4yXa, NOCME Yero 3anopHble KpaHbl
3akpbiBatoT. Ecnn Heo6xoaMMo 06HapYXMTb NpuUMeck B ra3oobpasHom o6pasuie, MOTryT UCMOMb30BaThLCA KIO-
BeTbl 60NbLUEN TONLUMHDI.

Ona perncrpaumn UK-cnekTpoB rasoB 4aCcTo UCNOMb3YIOT CTEKNSAHHBLIE KIOBETHI C ANIMHON ONTUYECKOTO
nytv oT 5 0o 10 cm ¢ okHamu u3 KBr, Csl unu apyroro noaxoasiiero marepuana. NMpu ncnonb3oBaHuu He-
CKONMbKUX 3HAYeHUi AaBneHns MOXHO Habnioaate hopMy kak cnabbix, Tak U UHTEHCUBHBLIX nonoc. dopma
M UHTEHCUBHOCTb MONOC B CNEKTpax rasoBon ¢hasbl pasnnyaloTca B 3aBUCUMOCTU OT OOLLEro AaBneHusa u
cBouicTB pasbasutens. Mo3ToMy 4acTo uenecoobpasHo nosyvyeHue CNEeKTPOB ra3a npuU onpeaeneHHOM no-
CTOAIHHOM pa3s6aBneHnn nHepTHbiM UK-npo3payHbiM rasoM, TakuUM Kak asoT, K npuMepy, npu obLem AaBneHun
600 MM pr. CT. ITOT acnekT UMeeT 0COBEHHO BaXKHOE 3HA4YEHWe B Cryyae NpoBEAEHUS KONMYECTBEHHOTO aHa-
nu3a. Ha uHpakpacHble CnekTpbl MONEKYN C NPOYHON MEXMONEKYNAPHOW BOAOPOAHON CBA3bIO, HANPUMEP,
KapOOHOBLIX KUCNOT (MOHOMEP-AMMED) AABAEHNUE U TEMNEPATYPA BANAIOT OCOGEHHO CUITBHO.

HekoTtopbie rasel, Takue kak NO, unu SO,, B3aUMOAENCTBYIOT C raforeHuaaMu LLEMOYHLIX METANSOB.
B atom cnyyae B kauecTse marepuarna okHa Heo6x0aMMO MCNONb30BaTh ZNSe UNn Apyroe BELLECTBO, He NoA-
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Bepratowieecs Bosaeiictenio SO, unu NO,, 0coBeHHO ecnu NoABNAIOLMECS apTedakThl OKa3biBaOT 3HaUN-
TenbHOE BMAHWUE Ha cnekTp obpasua.

Ana perucrpauyun MK-cnektpoB razoson ¢asbl B obnactu ot 500 Ao 50 cm u MeHee MOXKHO MCMNONb30-
BaTb CTEKSAHHLIE KIOBETLI C ANIMHOM ONTUYECKOro nytn 10 CM C OKHaMu U3 NONUITUIIEHA HU3KOTO A aBNEHUS.

7.2.2 Acnonb3oBaHMe MHOTONPOXOAHbIX Fa30BbIX KIOBET

Ona peructpauum MK-CnekrpoB XMMUYECKUX BELLECTB C HU3KUM JABINIEHUEM NApOB NMpM TEMNeparypax
OKpy>KaioLen cpegbl He06xoaMMO UCMONbL30BAaTh KIOBETLI C 60OMNbLLIONM ANMHONM ONTUYECKOTO NyTU. Takue Xe Kio-
BETbl MICNONL3YIOT ANA 0OHApYXEeHUs 3arpsa3HAIOLLMX BeLecTB (MPUMeCen) B BO3AyxXe Unv Apyrux ra3ax c co-
AepXKaHueM Ha ypOBHE MUINMOHHLIX Aonei. B nocneaxem cnyyae npucytcreue H,O n CO, B BO3ayxe MOXHO
KOMMNEHCUPOBaTb, NOMECTUB AHANOTMYHYIO KIOBETY, 3aMOMHEHHYI0 0ObIMHBIM BO3[lyXOM, B 3TANIOHHbIN Nyd, C
COOTBETCTBYIOLMM 3HAYEHMEM AMWHbI ONMTUYECKOro NyTu. [N usameputenbHbIX NPUOOPOB C BO3MOXHOCTbIO
coxpaHeHua UudpPOBbIX CNEKTPOB, TY Xe AYeliKy MOXXHO MCNONbL30BaTh AN MONy4YeHUst STaNOHHOro cnekTpa
BO3AyXxa, NOCNE 4ero 9TOT CMEKTP BbIYMTAIOT M3 cnekTpa obpasua. CtaHaapTHas ANMHA ONTUYECKOrO MyTH,
ncnonb3yeMas Npu aHanuse crefoBbiX KONMYecTB BewecTs, coctaenser 20 M. [ina xMmMnyeckux BeLWecCTs ¢
HU3KUM AaBNEHMEM MApOB NpW TEMNepaTrypax OKpy>aloLlen cpeabl He0OX0AUMO CPABHUMMOE 3HAaYEHUe Anu-
Hbl ONTNUYECKOro NyTH.

HepocraTkom UCNONb30BaHMS MHOTOMPOXOAHBIX KIOBET SIBMSIETCA TO, YTO ONTUKA HAXOAUTCS B KOHTAKTE
¢ 06pasL oM, 4YTO MOXKET NPUBOAUTD K Pa3pYLLEHUIO 3epKarn AaXe C 30510TbiM NOKPbITUEM. [ipyroi HegocTaTok
3aKMIO4aeTca B TOM, YTO HEKOTOpble 06pa3sLibl NPUCTAIOT K MOBEPXHOCTU KIOBETLI, KOTOpas UMeeT GonbLuylo
nNowaab, YTO NPUBOAMUT K BIMSAHUIO HA CMEKTPbI Nocneaylowmx obpasyos. Jnsa o4UCTKM KIOBETbI 3a4acTyio
TpebyeTca UHTEHCUBHAsI NPOJYBKA CyXUM BO3[1yXOM WUIU a30TOM C HEOHOKPATHbLIM BakyymuposaHuem. Ocro-
POXXHOE HarpesaHue C NOMOLLILIO TEMSIOBOW Namiibl MOXET TakKe CHUSUTL 3pdeKT namaTu. Kpome Toro, okHa
KIOBETbI YacTO MOKPLIBAIOTCH MarepuanoMm, UCNonb3yeMbiM Ana ee repmetusauuu. MNpeHebpexxeHue sTumm
hakropamu MOXET nNpuBeCTH K nonyveHuto UK-cnektpos obpasua, 3arpsa3HeHHOro BeLUecTBamu OT Npeabiay-
LLIUX OMbITOB.

7.2.3 Ucnonb3oBaHue 060rpeBaeMbix ra3oBbiX KIOBET

MK-cnekTpel rasoBom dasbl TBEPAbIX BELLECTB U BbICOKOKMMALLMX XUAKOCTEN MOXKHO U3y4aTb NpW NOBbI-
weHHow Temnepartype (200 °C 1 BbiLLE) C MOMOLLBIO KIOBET CO CPaBHUTENbHO HEGONbLLOW ANUHON ONTUYECKO-
ro nytu (ot 0,10 go 0,75 m). MK-cnekTpbl, NONyYEHHbIE 3TUM METOAOM, OCOGEHHO NONE3HbI NPU onpeaeneHun
ragoxpomarorpaduyeckux dpakumuin HEM3BECTHLIX MaTepuanos, Nockonbky GonblumMHCTBO MX/MK cnekTpoB
yAoOHO perucTpupoBaTh Npy BbICOKUX TEMNEpaTypax.

Bo nsbexanue perucrpauun MK-nanyveHus ot ropsumnx o6pasuos npu nonydyeHum UK-cnekTpoB npu Bbl-
COKOI TEMMNEpaType C UCNOSb30BAHMEM AUCNEPCUOHHOIO CNEKTPOMeTpa Heobxoanumo, YTobbl UK-usnyyetune
OT UCTOYHMKA MpepbIBANOCL nepen obpasuom. Ecnu He UCNOMb3ylOTCS KpaliHe BbICOKME TEMNEPATYPhbI, Kak
npaBuso, 3TO He Bbi3bIBAET Npobriem npu ucnonb3osaHum NK-dypbe-cnekrpomerpa, npy ycrioBum, 4yto obpa-
3eL yCTaHaBnNMBalT Mexay UHTEpdEPOMETPOM (MpepbiBaTENeM N0 BOTHOBOMY YUCITY) M AETEKTOPOM.

7.3 Martepuansbl, pacTBOpUMbIe B BOAE

7.3.1 BellecTBa, pacTBOPEHHbIE B BOAE, WHOrAA MOXHO ONpeaensTb HEnocpeaCTBEHHO, nony4as
CNeKTp NNeHKU BOAHOro pactsopa mexgy nnactuHamu us AgCl unu AgBr unu B kioBeTe pMKCUPOBAHHON
TOJLMHBI C OkHamu U3 CaF, unu BaF,. MornoLeHne BoA4OM Npu 3TOM CKPbIBAET GONbLUYIO YaCTb NOME3HON
06nacTn nHpakpacHoro crnekTpa, No3TOMY B 3TOM Cryvae MOXeT ObITb He0BX0AUMO pasaeneHue pacTeopa.

7.3.2 CneKTpbl NOFNOLLEHNSA BOAHBIX PACTBOPOB MOTYT ObITb nony4eHbl metogom HMBO (cm. 5.10).

7.3.3 BogHbIM pacTBop McnapsioT 40 CyXOro COCTOSIHMS, a OCTaLLEeeCs BELWECTBO aHANU3upYyIoT ¢ no-
MOLLIbIO METOfa NpeccoBaHus Tabnetok (cM. 5.3) unu cycnexsuii (cm. 5.4). K HeopraHm4yeckum CoeAuHEHUAM,
onpeaensieMbiM C MOMOLLBIO 3TOr0 MeToaa, 0BbIMHO OTHOCATCSt kapboHartsl, docdarsl unu cynbdartsl. He-
neTy4ne opraHuYeckue coeanHeHusi, pacteopumele B CCl, n CS,, saTeM aHanu3upyioT ¢ NOMOLLBIO MeToAA,
yKkasaHHoro B 7.1.5.1.

7.3.4 OauH u3 MeToao0B MAaeHTUMMUKALMKN BELLECTB, PaCTBOPEHHLIX B BOAE, COCTOUT B 3KCTpaKLMK Noa-
xoaswero o6bema pacTeopa COOTBETCTBYIOLLMM pacTBopuTenem (9 Mn pactsopa Ha 1 Mn akcTpareHTa). He-
BOAHBIN (06bIYHO HUXKHMIY) CNON OTAENAIOT U noacanueatoT nopokom NaCl ans yaaneHus soabl. 3atem pac-
TBOP NOMELLAIOT B repMEeTUYHYI0 KIoBeTY U3 KBr TonwmHon 0,1 unu 10 MM MM HAHOCAT Ha 0QHOPAa30BYIO
KapTOuYKy, cornacHo 7.1.2.
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7.4 Tasoxpomartorpacduyeckue paxKuum — MHTEPaKTUBHLIN MeTog (MX/UK)

Mpu ucnonb3osanun UK-Pypbe-cnekTpoMeTpa MOXKHO NONyYaTh CMEKTPbl NOTMOLWEHUs ra3oBon dasbl
BELLEeCTB Ha BbIX0A€e U3 ra3oBoro xpomarorpacda.

7.5 ®pakuuu xuakocTHou xpomarorpacdpun PKX/MK)

MoTok xunakoi hasbl M3 XXMAKOCTHOrO Xpomarorpacda MOXHO aHanu3MpoBaThb C MOMOLLLIO UH(pakpac-
HOW CNEeKTPOCKONMK. SKCNepuMeHTanbHble MeToabl onucaHel B FOCT P 57939.

8 OcoOble BMabI aHanu3a

8.1 Bo3pgencTeue Ha MaTepuanbl TeMnepaTypbl

WMK-cnekTpbl BeLleCTBa, NOMyYeHHbIe B AMana3oHe Temneparyp, none3Hbl Npu onpeaeneHun Moreky-
NAPHON CTPYKTYPbI. B paMkax Takmx uccnegoBaHuii ¢ UsMEHeHueM TeMneparypbl He06X0AUMO UCMONbL30BaTh
CNEeKTPOMETP, KOTOpPbIN He moaynupyeT UK-usnyyenue ot obpasua. (O6bIMHO 3TO HE BbI3bIBAET Npobnem npu
ucnonb3oaHun UK-Pypbe-cnekrpomerpa). MNotpebyerca noaxoasuiee npucnocobneHue, no3sonsiowee us-
MEHATb TemnepaTypy obpasua.

MpuMmevyanune — BosaeicTBuMe Ha mMaTepuarnsl TeMrneparypbl TaKke UCCreyeTcs B MeTo/le 3MUCCUOHHOM
crneKkTpockonuu, cm. 8.4.

STOT MEeToh MOXHO MCMONb30BaTb Ans nonyyeHus UK-cnekTpoB CUMHTETUYECKMX MOnuMmepoB U Ouo-
MEMOPaH B KPUCTaNNMYECKOM U aMOP(PHOM COCTOSHUSIX, @ UHOTAA M ANS ONpeAeneHus U3MEHEHUIH MEXMO-
NEeKynapHbIX CBA3EN MeXay MONMMEPHBIMU LENsiMU, KOTOPbIE BAUAIOT Ha X hmanyeckne ceoincrea. MoxHO
usy4datb nepexoabl B Apyrue kpucrannuyeckue mogmdukaumm npu USMEHEHMU TEMINEPATypbl, a Takke n3me-
HEHUSA U3 XMAKOrO COCTOSHMS B TBEPAOE amOpdHOE UMK KPUCTANMMYECKOe COCTOSIHUE.

OKCMNepUMEHTbI NPU U3MEHEHUW TEMNEPATYPbl UMEIOT BaXXHOE 3Ha4YeHUe B OnpeaeneHumn Toro, ABNST-
CA N onpeaeneHHble napbl NONOC Pe3ynsTaTtoM NPUCYTCTBUSA NMOBOPOTHLIX M30MEPOB B ra30BOWM UMY XXMAKON
dhasze, unu nNpu NOMHOM onucaHun konebaHun Ana onpeaeneHus TOoro, ABNAETCA N OAHA UM HECKOMbKO
MONoc B CNEKTPE NPEANONOXMTENbHO TENNIOBON (MHTEHCMBHOCTL NOMOCHI BGyAeT yBENUMUMBATLCA NPU NOBbILLE-
HWUM TeMNepaTypbl). STU IKCNEPUMEHTBI TAKKE NOMOraloT pa3nuyaTk Napbl NONOC, BO3HUKAIOWME B pe3ynksra-
Te pe3oHaHca depmu, 0T NONOC, 06YCNOBNEHHbIX MOBOPOTHLIMU U30MEPaMU, MOCKOMbKY COOTHOLLEHUE UHTEH-
CMBHOCTEN NOMOC AN NOBOPOTHLIX U30OMEPOB 3aBUCUT OT TeMnepaTtypbl. KOHUEeHTpauus MeHee CTabunbHbIX
MOBOPOTHbIX M30MEPOB OyAET yBENMUMBATLCS C NOBbILIEHWEM TemnepaTypbl. Mpu Ka4eCTBEHHOM U Konu4e-
CTBEHHOM aHanu3e KOHTPOSb TEMMNEPaTypbl UMEET O4YeHb GOMbLUIOE 3HAYEHUE, NOCKOIIbKY ANA TAaKUX MaTepu-
anoBs Kak cepoyrnepos v nosimcTupon v 4acTtoTbl NOMOC, U UX NHTEHCUBHOCTL 3aBUCAT OT TEMMNEPAaTypbI.

Mpu npoBeaeHUU IKCNEPUMEHTOB C U3MEHEHUEM TeMnepaTypbl Tenno, NPucyTcTeyolee B obpasue
n gepxarene obpasua, MOXET CTaTb NPUYMHON Npobnem B pesynbrate MH(PPaKPaCHOro U3NydeHUs BHYTpU
cnekTpomMerpa.

B 6onbwmHcTBe UK-Pypbe-cnekrpoMeTpoB obpasel, pacnonaraetcs nocne uHrepdepoMerpa, u 3To
u3ny4yeHue BO31EWCTBYET HA JETEKTOP KaK HEMOAYNUPOBAHHbIN CUrHan. OHO BbI3bIBAET CMELLEHME NOCTOSIH-
HOro TOKa curHana (MHTepdeporpaMmmbl), U MOXET ObiTb AOCTATOMHOIO MOLUHbLIM, YTOObI 3arnyLIMTbL CUrHan
AeTtekTtopa. B pamkax akcnepumeHTa ¢ orpaHu4eHueM no wymy, Hanpumep, MNX/MK, B KOTOPOM MCNonNb3yeTcst
HarpeTblii CBETOBOA, STOT acnekT npuobperaer 60nbLLIOE 3HaYEHHE.

Kpome TOro, HekoTopas 4acTb U3ny4aemoun SHeprum nepeMeLLaeTca B HanpaeneHnm uHTepdgepomMeTpa,
M HEe3HAYMTENbHAs ero YacTb OTPAXKAETCA BAOMbL My4yka obpasua nocne moaynauum B uHTepdepomerpe. 310
MOXET NPUBOAUTL K BO3HUKHOBEHMIO JIOXKHBLIX CUTHANOB B criekTpe 06pa3ua, NoCKoNbKy U3nydyeHue He coBna-
Aaer no ¢ase ¢ HOpManbHbIM UCTOMHMKOM. B Lienom atoT adhekT okasbiBaeT cnaboe Bo3aencTBUE, HO MOXET
CTaThb CyLLIECTBEHHOW NPOOGNEeMON NpyU U3y4YEHUM ra30B NPU BbICOKOW TEMNEpPaType, NOCKONbKY OKHO KIOBETbI
CTAHOBUTCA APKMM UCTOYHMKOM M3MYYEHUA, a BpaLlaTerbHbIe CNEKTPLI ra3a MOryT coaepXarb pe3kue NIMHUK
NOrnoLweHus, YyBCTBUTENbHbIE K (hase. B 3TOM criyyae HeKoTopble NONOChI MOTYT BbIMISAETb KaK NPOU3BO-
AHasa oTpuUAaTenbHOro nNuka.

Mpu ucnonb3oBaHMn NpUOOPOB HEKOTOPLIX APYIUX KOHCTPYKLUIA 0BpaseL, MOXeT pacnonaratbCs nepeg
uHTepepomeTpom. B aToM cnyyae usnyyeHue odpasna/KioBeTbl MOAYNUPYIOTCA MHTEPEPOMETPOM BMECTE
C UCXOZHbIM CUrHanoOM.
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8.2 Ucnonb3oBaHue ONTUKO-aKYCTUYECKOWU CNEKTPOCKONUN

[na BbINONMHEHWA uCNbITaHUA NO AaHHOMY MeTtoay WMK-cuctema pormkHa Obitb 060pyaoBaHa ONTMKO-
aKyCTUYECKUM JETEKTOPOM. STOT METOA No3BONSeT 3(D(EeKTUBHO uccneaoBars Marepuansl B niobom dusu-
yeckoM coctositHuu. MoagynuposanHoe UK-usnyyenune, nornowieHHoe o6pasLom, npeobpasyercs B TENOBbLIE
BOIMHbI B Nnpeaenax obpasuya. 3Tu Tennosbie BOMHbI Npeobpa3yloTcs B aKkyCTUYECKUE BOJHbI HA MOBEPXHOCTU
pasaena ras-TBepaoe BELWeCTBO UMK ras3-»xmMaKocTb, MMBO B caMOM rase. AKyCTUMECKUE YaCTOThbl 3aBUCAT OT
4acTOTbl MOAYNSALMMN M3MEPUTENBLHOMO Npubopa. Yem HWKe yacTota Moaynsumm, Tem Gonblue rmybuHa npo-
HWKHOBEHUS B 0bpaseu.

OnNTUKO-aKyCTUYECKUE CNEKTPbI MOXHO MOMYyYUTb C MOMOLULIO ABYX pas3nuuHbix TunoB WMK-dypbe-
cnekTpoMeTpoB. OObIYHLINA, ObICTPO CKaHUPYIOLUMI CNEKTPOMETP PErMCTPUpPYeT CnekTp ¢ rnyOGuHOW npo-
HWKHOBEHWSA Nyya, 3aBUCALLEN OT AMWHBLI BONHBLI CUTHANA, a TaKkke YacToTbl MOAynsauuu uHtepdepomerpa.
Wcnonb3oeaHne uHTepdepoMeTpa MOLIAroBOro CKaHUPOBAHUSI MO3BONISIET UCMOMNbL30BATh €AUHYI0 YaCcTOTy
Moaynsauum, B pesynsrarte vero rmy6uHa NpOHMKHOBEHUSI BO BCEM JMana3oHe crekTpa oauHakosa. M3meHe-
HWE STON YacTOTbl MOAYNALUK NPUBOAUT K HAOMIOAEHUIO Pa3NUYHbIX MYyOUH NPOHUKHOBEHUS!, YTO O3HAYaET,
YTO CMEKTPbI MOXHO NOMyYaTh C NOCNeaoBaTeNbHbIM yrinybneHueM B NOBEPXHOCTb (MPOUnupoBaHue no ry-
OuHe).

8.3 Muponus

3T0T MeToA npeanonaraet ObICTPoe HarpeeaHne obpasya B cneLuanbHON Yeike u aHanus rasoobpas-
HbIX MPOAYKTOB pasnoxeHns. MHpakpacHbIn CNEKTP, NOMYYEHHBIA ANA NUPONMU3arTa, MOXET ObITb CIIOXHBIM,
MOCKOMbKY aHanu3upyemble napbl MOTyT BKIKOYaTb B Ce0si MHOXECTBO ¢hparMeHToB, 00pa3syIoLLMXCS B pe3yrib-
TaTe pacnaga ucxogHoro obpasua.

MpumeHeHne meToaa uHPaKPaCcHOW NUPONU3HON CNEKTPOCKONUM NyuLlie BCEro paccmMaTpuBaTh B Kade-
CTBE BECbMa LIEHHOWN, HO KpanHen Mepbl. OH MMeeT BOoMbLIOE 3HAYEHME, NOCKONbKY MOXET MCNONb30BaTLCA
ANA NOMyyYeHust CNeKkTpoB NUPONM3aToB HenoaaTnMBbIX 06pasLoB, HANPUMEP, HEPACTBOPUMBIX TepMOpeak-
TUBHBIX NMACTMACC U YIMEHANONHEHHbIX CLUMTLIX anactoMepoB. lMonyyeHHble NPOAYKTHI MMPOU3a, TeM He
MEHee, He MOTYT XapaKTepu3oBaTb BCe KOMMNOHEHTLI 06pa3ua, a obpasel, He MOXET AaBaTb TaKOW XKe CNeKkTp
npu NocneaoBarTenbHbIX MCNbITAHNAX. HEKOTOpbie KOMNOHEHTLI CMECU UNKU CONONUMEPA MOXHO MOMTHOCTbIO
ynycTUTb.

Muponus — 310 MeToa aHanu3a, YyBCTBUTESbHbIN K CNOCO6Y BbINONHEHUS. B cBA3W ¢ 3TUM ANs BbINON-
HeHua aHanu3a HBOﬁXO,EWIMO BHUMAaTENbHO NPOBECTU CTaHAapTU3auuio CUCTembl C O4YEHb BbICOKOM noBTOpSe-
MOCTbI0. COrnmacoBaHHOCTb CUCTEMbI 06Pa3LIOB HEM3OEXKHO 03HAYaET, YTO 06pasLbl ABNAIOTCH OAWHAKOBLIMM,
BKIOYAs KOHLIEHTPALMIO YIOSIbHOTO HaMOMHUTENA, HEOPraHUYECKOro HaNoHUTENA U TUM HEOPraHUYECKOoro
HanonHuTend, N codyeTaHue 3ITux napaMmeTpos.

[ns onpeaeneHus COCTaBOB MOMIMMEPOB XenatesibHO, YToObl YCTAHOBKK AN nuponu3a Obinu BakyyMu-
pyeMbIMU, C BO3MOXHOCTBIO PETYNIMPOBKU TEMMEPATYPLI M BPEMEHU, A TaKke MO3BONANM NPOBOAUTL OTOOP Kak
ra3006pa3H biX, TAK U KOHOEHCUPOBAHHbLIX NPOAYKTOB NUponusa. YcTaHoBKM Ana nuponu3a, oreevaloue 3Tum
TpeGoBaHuAM, ABMSAIOTCA KOMMEPYECKU AOCTYNHLIMU.

8.4 OMMCCHOHHas cneKTpocKonua

Vcnonb3ys uMelomecs B npoaa);e npucrnocobnerns, KOHCTPYKLMIO HEKOTOPbIX CNEKTPOMETPOB MOXHO
u3MeHuTb ansa mamepenust MK-cnekrpos o6pasiioe METOAOM 3MUCCUOHHOW crekTpockonuu. B aTom cnydae
HOPMarbHbIA UCTOYHUK MH(PAKpPACHOTO u3ydeHus nNubo yaansercs, nubo akpaHMpyeTcs. YCTaHaBnuBaeTca
ONTUKA, NEPEHOCALLAA U3MYYEHHYIO 06pa3LOM SHEPruio B UHTepdepomeTp. 3arem Ans perucrpauum cnekrpa
OZIHOTO NMyYKa M3ry4aeMoro curHarna ucrnonb3yloT cTaHaapTHble PYHKLUK U3mMepuTenbHoro npubopa.

Mpodunb obLyen aHeprum U3ny4yaemoro curHana ConoCcTtaBuM C NpPoUnem M3nyqdeHUsa YepHoro Tena
AnA marepuana v, Takum o6pa3oM, 3aBUCUT OT TeMnepatypbl 06pasua. Yacto none3Ho U3MepuTb OTHOCK-
TenNbHbIA CMEKTP M3MNYYEHUs!, UCMONb3ys CMEKTP TEXHUYECKOro yrnepoaa, 3aperucTpupoBaHHbIn B aHanoruy-
HbIX YCNOBUSIX UCTIbITaHUA. TEXHUYECKUIA YINepoa No XxapakTepy U3nyveHusi cuutaerca 6nmskum k abCconoTHO
yepHOMy Teny. Takke MOXHO MOCTPOUTb TEOPETUYECKUE KPUBLIE YEPHOTO Tena Ans cpaBHeHusi. CpaBHeHue
TEOPETMYECKUX U IKCNEPUMEHTANbHBIX KPUBbIX YEPHOrO Tena nokasblBaeT nornoweHme npubopa, Haknagbl-
BaloLLEeCcsl Ha CMeKTp.
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3TOT MeToA SABMSIETCHA LIEHHLIM NPU U3MEPEHUM crekTpa 06pasLioB NPy MOBbILLEHHbLIX TEMMEpaTypax,
MOCKONbKY U3ITy4YEHME YEPHOTO Tena (C TOUYKU 3peHUSA UHTEHCUBHOCTM U YaCTOTbl MakCUMarbHOW UHTEHCUBHO-
CTW) YBENWYMBAETCH NPM NOBbILUEHUM TeMMepaTypbl. Ecnu Temneparypa obpasua 4OCTaToOuHO BbICOKA, BbiLUe
npubnusutensHo 100 °C, Ana U3MEPEHNUA CUrHana MOXXHO MCMOMb30BATb NUPOSNEKTPUHECKUIA JETEKTOP KOM-
HaTHoW Temnepatypbl ATIC. MNpu 6onee HU3Kol Temneparype Tpebyerca aetektop KPT ¢ oxnaxaeHuem xua-
Kum asoToM, obecrneynBatoLMm NoAXOAALLMIA Nepenas Temneparyp mexay obpasuom u getekropom. Cylue-
CTBYIOT CBEAEHUA O NOMYYEHUU CNEKTPOB UCMYCKaHWsI MaTepuanos nNpu KOMHaTHOM TemMnepaType, 04HaKo B
OCHOBHOM OHU UMEIOT Manyt UHTEHCUBHOCTb U IEMOHCTPUPYIOT BECbMa HU3KYIO SHEPIMI0 CNyCKaHUs BbiLle
okorno 1500 cm'.

SOMUCCUOHHAsA CMEKTPOCKONUS MOXKET MCMONb3oBaThCA AN nonyyeHns MK-cnekTpoB u3 TOHKMX NIIEHOK,
MOKPLITUIA U OAMHOYHBIX BOSIOKOH, @ Takke MacCMBHLIX MaTepuanoB. B crnyyae NoKpbITUA HA NOBEPXHOCTW
CUINBHOTO U3nyyaTens Habnogaemblii CNEKTP MHOMAA NOMNyYatoT NMyTEM MOBTOPHOIO NOTMOLLEHUS SHEepruu Yep-
HOro Tena, n3nyyaemon OCHOBHOWM YacTblo, Gnarogaps Yemy OH AE€MOHCTPUPYET XapakTepUCTUKKN, CXOXME Co
CNEKTPOM NpOnycKaHus.
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Mpunoxexue QA
(cnpaBouHoe)

OpUIrMHaNbHbIA TEKCT HEBKSTHOYEHHbIX CTPYKTYPHbIX 35IEMEHTOB
npuMeHeHHoro ctavaapra ACTM

Ob.1

1 O6nacTb NpMMeHeHus

1.2 BenuuuHbl, ykasaHHble B eguHnLax CU, cuutatotrcsa ctaHgapTHeIMU. [pyrue eAUHULLI U3MEePEeHUS B HAacTOSILLEM
CTaHfapTe He UCMOSb3YHTCS.

1.3 B HacToslleM cTaHfapTe He NPefyCMOTPEHO paccMOTpeHWe BCcex Bonpocos obecneveHns 6esonacHocTH, cBs-
3@HHbIX C ero NpuMeHeHneM. Monb3oBaTernb HACTOSALLEro cTaHaapTa HeceT OTBETCTBEHHOCTL 3@ YCTAHOBNEHWE COOTBET-
CTBYHOLLMX MpaBuIl No TexHUKe 6e30MacHOCTU U OXpaHe 340poBbA, a TaKkKe onpeaensaeT uenecoobpasHoCTb NPUMEHEHUS
3aKoHoAaTeNbHbLIX orpaHUYeHnii nepes ero ucnons3oBaHneM. CneunanusnpoBaHHbie Mepbl NPEAOCTOPOXHOCTU Npuse-
OeHbl B n. 6.5.1

MpuMmedaHue — VckioueHUe AaHHLIX NoApPa3fenos 0GYCNOBNEHO TEM, YTO OHW HOCAT NOSICHAOLWMIA Unn
peKoMeHAaTenbHbIi xapakrep.
0b.2

4 3HauyeHHue U NpuMeHeHune

4.1 WHdpaKpacHasa crnekTpockonus siBNsAeTcs Haumbonee pacnpocTpaHeHHBLIM METOAOM onpefeneHua opraHude-
CKWX W HeopraHu4yeckmx Matepuanos. B HacTosiLem cTaHgapTe onucaHbl METOALI NPaBUIIBHOMO NPUMEHEeHUS UHdpaKpac-
HOW creKTpocKonuu.

MpuMedyaHunue — UcknoveHue pasgena obycnoBneHo TeM, YTO OH HOCUT NOACHAIOWUIA NN pekoMeHaaTenb-
HbIA XapaKTep.

0B.3
9 AHanus nonumepoBs

MpumeyaHune — OBWwme MeToabl MK-aHanu3sa nonumepos onucaHbl B (8) u (34). MNMoabopku NONMMEPHBLIX CNek-
TPOB MOXHO HaWTK No cceinikam (10—14).

9.1.3 B lNpakTuyeckux ykazaHusax ACTM ES73 npusegeHo nogpobHoe onucaHne MeToga CNeKTPOCKONUN BHYTPEH-
Hero oTpaxeHus (CBO).

MpumedaHue — UcknioueHne AaHHBIX NYHKTOB 06YCMNOBEHO TEM, UTO OHU HOCAT MOACHSIOLLMIA U PeKOMEH-
AaTerbHblii xapakTep.
0b.4

11.2 /icnonb3oBaHUe ONTUKO-aKyCTUYECKOW CNEKTPOCKONUK

11.2.3 TeopeTudeckne U 3KCNepUMeHTanbHbIE acnekTbl OMTUKO-aKycTUYeckoW cnekTpockonuu Guinu noapobHo
onucaHbl (24—44), a oNTUKO-aKyCTUYECKe AYelkn, paspaboTaHHble cneunansHo aAna UK-cnekTpockonuu ¢ npeobpa-
3oBaHnem Dypbe, HaxoaaTcsa B cBoBoaHON npoaaxe. 3auHTepecoBaHHBIM B NPUMEHEHUN 3TOTO METOAA PEKOMEHAYeTCs
03HaKoMuTbCA ¢ onucaHnaMn OAC/UK cnekTpockonun ¢ npeobpasosaHuem Dypbe TBEPAbIX U XKUAKNX BeLuecTs (45, 46).

NMpuMmevaHne — UcknoueHUe AaHHOrO NYHKTa 06yCNOBNEHO TEM, YTO OH HOCUT NOSICHSAIOLWMIA NN PEKOMEH-
AaTernbHbIi XapakTep.

hnb.5

Tabnuua 2 — [aHHble, nonyyeHHble no UK-cnektpam, sapernctpupoBaHHbiM B AHanuTudeckux nabopartopusix,
noapasgeneHns usMepuTensHon annapatypel, Dow Chemical Company, Muanena, wrat Muuuran.

MpuMevaHue — UcknioueHne gaHHoro npeanoxeHna OGYCJ'IOBJ'IeHO TEM, YTO OHO HOCUT CNpPaBOYHbIiA XapakTep.
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FOCT P 57941—2017
Mpunoxexnune Ab

(cnpaBouHoe)

ConocTtaeneHue CTPYKTypbl HACTOALLErO CTaHAAPTA CO CTPYKTYPOU
NPpUMeHeHHOoro B HeM ctaHpapta ACTM

Ta6bnuya O6.1

CTpyKTYypa HacToAwWero cTaHgapTa Ctpykrypa craHaapra ACTM E1252-98(2013)e1
Paspen Moapasaen MyHKkT Paspen Moapasaen MyHKT

1 — — 1.1 —

1

— — - 1.2—1.3* -

2 — — 2 21 —

3 — — 3 3.1 —

— — - 4** 4.1 —

4 41—45 — 5 51—-5.5 —

5.1 — — — —

5 5.2—5.10 - 7 71—7.9 —

5.1 — — — —

6 6.1—6.5 — 9 9.1—9.5 —

71 711—=71.5 6 6.1—6.5 —

7.2 7.21—7.23 8 8.1—8.3 —

7 7.3 — 10.1 —

7.4 — 10 10.2 —

7.5 — 10.3 —

8 8.1—8.4 — 11 11.1—11.4 —

- — — 12* 121 —

JA —

MpunoxeHns b MMpunoxeHus —

aB —

Lero cTaHgapTa.

HbIlA XapaKkTep.

* OaHHbl pasgen (nogpasgen, NyHKT) UCKIOYeH, T. K. ero NofoXeHus pasmelleHbl B 4pyriX pasfenax HacTtos-

** [laHHbI pa3aen (noapasaern, NYHKT) UCKITHOYEH, T. K. €ro MOSOXeHMUst HOCAT NOACHALWWIA Unu pekoMeHaaTerb-
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rOCT P 57941—2017

MpunoxeHue OB
(cnpaBouHoe)

CBegeHUs 0 COOTBETCTBUM CChINIOMHbIX HALMOHANbHbIX U MEXrocyaapCcTBeHHbIX CTaHOApPTOB
ctanpgaptam ACTM, ncnonb30BaHHbIM B Ka4eCTBE CCbISIOYHbIX B NPUMEHEHHOM cTaHaapTte ACTM

Tabnuya OB

O6o3sHaqYeHne cebINoYHoro CTeneHs
MexXrocyaapcTBeHHOro U HauuoHansHoro COOTBATCTRIA O603HayeHVe U HaumeHoBaHWe ccelnoyHoro ctaHaapta ACTM
cTaHfapTa
MOCT 27176—86 NEQ ASTM E131 «MonekynsipHas cnekrpockonus. TepMuHonorus»
[OCT P 57939 MOD ASTM E334 «CTaHgapTHas npakTuka obLymx MeTofoB NHdpa-
KpacHoro MukpoaHanumsa»

MpumevyaHue — B HacToswWwei Tabnuye Mcnonb3oBaHbl CrieqyloLiue ycrnoBHele 0603Ha4eHns cTeneHn co-
OTBETCTBUA CTaHJAPTOB:

- MOD — moguduymnpoBaHHbIi CTaHaapT;

- NEQ — HesKBMBaNEHTHEIA cTaHaapT.

YOK 678.01:536.468:006.354 OKC 13.220.40

KnioueBble CrnoBa: KOMMNO3uTbl NOAUMEPHBIE, MHPPAKPAaCHasA CNEKTPOCKONMUSA, KAYECTBEHHbIN aHanu3

b3 12—2017/74

Pepaktop A.A. KabaHos
TexHun4eckuin pegaktop B.H. [pycakoea
Koppektop C.B. CmupHosa
KomnetoTepHan sepctka f1.A. Kpyeosol

CaaHo B HaGop 14.11.2017. MNoanucaHo B NevaTb 29.11.2017.  dopmat 60x841/8. lapHuTypa Apvan.
Yecn. ney. n. 3,26. Yu.-usg. n. 2,95. Tupax 24 aks. 3ak. 2470.
MoaroToBreHo Ha ocHOBE SNEKTPOHHOW BEPCUU, NpeJocTaBneHHON paspaboTumkom cTaHAapTa

WaaaHo 1 otnevaTtaHo Bo ®ryMN « CTAHOAPTUH®OPM», 123001 Mocksa, MpaHaTHbIN nep., 4.
www.gostinfo.ru  info@gostinfo.ru
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