PamaHOBCKasi CIEKTPOMETPHUS 09C.1.2.1.1.0009.15

BBopgurcst Biepsbie

PamanoBckas CIIEKTPOMETPUSA SABJIAETCA 3KCIIPECCHBIM (1 -2 C) 1 HEPA3PYUIAIIUM aHAIUTUIECKUM
MeTOogoM I/IJIeHTI/I(bI/IKaHI/II/I 1 KOHTPOJIA Ka4eCTBa JIEKapPCTBEHHEIX CPENCTB, IIOCKOJIBKY JaeT BO3MO2KHOCTDb
TIIOJIYYHUTH I/IHJII/IBI/IJIyaHBHHfI CIIEKTD MOJIEKYJIbEI BEIIECTBA.

K npeumyiiectBaM PamMaHOBCKOM CIIEKTPOMETPUM CIIEAYET OTHECTHU: BO3MOXKHOCTb OECKOHTAKTHOTO
aHa/IM3a TBEPOBIX, KUIKUX ¥ Ta3000Pa3HAIX BEIECTB; MeTOM He TpeOyeT O0IbIIOro KOIHYeCTBa BEIecTBa
(okomno 50 Mr); aHanus MpoBoOuTCs 6e3 pa3pymenus: o6pasiia; KpoOMe TOT0, METOH II03BOISIET
AQHAIM3WPOBATh BEIeCTBA B CTEKIITHHOU U MTAaCTHKOBOM YIIaKOBKe.

PamaHOBCKast CIIEKTPOMETPHUS MOKET ObITh MCIIOIb30BaHa IJIsT aHaIu3a TakKuX GU3NYEeCKUX CBOUCTB,
KaK KPUCTAJJIMYHOCTD, (ha30BhIe TIEPEXOMBl ¥ MOMUMOP(HBIE COCTOSTHHUS.

MeTona. PaMaHOBCKHUY CIIEKTP (OH JKe CIIEeKTP KOMOMHAIIMOHHOTO PAaCCESHHUSI) BOSHUKAET IIPH
00/Ty4eHUM BelllecTBa MOHOXPOMATHYECKUM JIa3ePHBIM U3TyYeHUEM YITbTPa(uroaeToBOro Ui BUIUMOTO
Orana3oHa (Ouama30H [JIMH BOJIH OT yIbTPaduoIeToBoOM 0o OnuxkHer nHbpakpacHou obnactu). [Tox
OeliCTBUEM M3TyYeHUS MOJIEKYJIbl BellleCTBa MONISPUIYIOTCSI U paCCEUBAIOT CBET B MHTepBase oT 2 mo 4000

-1
™ . Ecnu B3auMopelicTBHe KBaHTa afaolero U3ydeHus: C MOJIeKyJIol, HaX0AIleicsl B OCHOBHOM
UM BO30YKIeHHOM KoJjle0aTeTbHOM COCTOSTHUY, SIBIISIETCS YIIPYTUM, TO SHEPTETUYECKOe COCTOSTHUE
MOJIEKYJIE He MEHSIeTCsI, M HaCTOTa PaCcCesIHHOTO U3/Iy4YeHus OymeT Takas ke, KaK Iaflaioliero
(peneeBckas nonioca PamMaHOBCKOTO CIiekTpa). B crnydae Heynpyroro B3auMOeHCTBUS IIPOUCXOAUT 0OMeH
SHeprueul MexXny KBaHTOM U3/Iy4eHUs U MOJIEKYJIOH, 3a CYeT Yero BO3HUKAET PacCesTHHOe U3TydeHue,
KOTOPO€e MOXeT OBITh OOMbIlIel UIM MeHbIlIeH YacTOTH (AHTMCTOKCOBA ¥ CTOKCOBA I10JI0Ca
cooTBeTCTBEHHO). TakuM 06pa3omM, popMupyeTcsi PaMaHOBCKUH CIEKTP.

CnekTpsl KOMOMHAIIMOHHOT'0 PACCESTHUST 0YEHDb YYBCTBUTEIIBHEL K ITPUPOMIe XUMUYECKUX CBSI3€i - Kak
B OPTAaHWMYECKUX MOJIEKYJIaX U IOJMMEPHEIX MaTEPHaaX, TaK ¥ B KPUCTAJIIMYECKUX PEIIeTKax U
KJIacTepax, 4To 00yclaBnuBaeT UHOUBHUOYAIbHOCT CIIEKTPAa KOHKPETHOTO BemlecTBa. CIIeKTph
KOMOWHAIMOHHOTO PACCESTHUS OPraHNYECKUX MaTEPHAIOB B OCHOBHOM COCTOSIT U3 JIMHUM, OTBEYAIOIIUX
nedbOopMallMOHHbIM U BaJIEHTHBIM KOJIeOaHUSIM XUMUYECKUX CBSI3eH yriaepoaa C BOLOPOOOM, KUCTIOPOIOM U
a30TOM, a TaKXKe XapaKTepPUCTUYECKUM KOJIe0aHUSIM Pa3TuYHBIX MaIONOJISPHIX GYHKIIMOHATIBHBIX TPYIII:
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TIPOSIBIISAIOTCS B AHana3oHe oT 60
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(BaneHnTHBIEe Konebanust oguHapHEX C-C cBs3eit) no 3600

(konmebanus -OH rpynmnsl). KpoMe Toro, B ClieKTpax psifa OpraHu4eCcKuX COeNUHEHUN B A1ana3oHe
oM
250 -400 IPOSIBISIOTCS medopMalMoOHHEE KONeOaHusa anudaTHIeCKUX IeTI0YeK.

B pe3ynpTaTe aHan“3a MOXKHO UAEHTH(GULIUPOBATH MOJIEKYTISIPHEIE (DPArMEHTEI - OIIPEHEISITh
CTPOEHME BeIlleCTBa UM U3y4aTh BHYTPUMOJIEKYISIPHBIE B3aUMOEUCTBYS, HabII0Iast MOI0XKeHue U
MHTEHCHUBHOCTH I10JI0C B PamMaHOBCKOM criekTpe. [Tpu 3TOM JOCTATOYHO IIPOCTO UAEHTU(PULIUPOBATH
(bparMeHTHl, UCIOJIL3YS TOUCK M0 OUOITHOTEKAM CIIEKTPOB.

[Tpo6omoAroToBKa Py IIPOBEIeHUH UCCIeN0BaHusI MeTOOOM PaMaHOBCKOM CIIEKTPOMETPUY HE
TpebyeTcsi, YTO IO3BOJIIET 3HAYUTEIHHO YCKOPUTD UAEHTU(PUKALIUIO ¥ KOHTPOJIb Ka4YeCcTBa
JIEKapCTBEHHBIX CPEJICTB.

IIpu6op. PamaHOBCKME CTIEKTPOMETPH OCHOBAHHI Ha OOQHOM M3 ABYX CIIOCOOOB MOIYYEHUS CIIEKTPOB:
OUCIIepCUOHHAas PaMaHOBCKas CIEKTpoMeTpus unu PamMaHoBCKas crieKTpoMeTpus ¢ dypee
npeobpa3oBanueM. Kaxblit ©3 cmoco00B UMEET CBOM IIPEUMYIECTBA [AJIS BHIIIONTHEHUS OMpeneIeHHbIX
3amady.

JIucnepcHOHHBIH POMaHOBCKHH CIIEKTPOMETP. B mucrnepcroHHOM PaMaHOBCKOM CIIEKTPOMETPE
00BIYHO UCIIOIB3YIOT J1a3epHl B BUAUMOU 001acT. TUIMYHEIE OJIMHEL BOJIH a3epoB 780, 633, 532 u 483



HM. OJHMM U3 IPEUMYIIECTB KCII0Ib30BaHus 60/Iee KOPOTKOBOIHOBEIX JIa3€POB SIBIISETCS YBEIMYEHHE
PaMaHOBCKOTO CHUTHAJIa, KOTOPOe IIPOUCXOOUT mpK Oojiee KOPOTKUX ITHHAX BOJIH.

PaccesinHOe PamMaHOBCKOe u3nydeHne GOKyCcHpyeTcs Ha fUGPaKIMOHHON pelleTKe, KOTopas
BBIIEJISET Pa3/IMyYHble JTUHE BONH, pukcupyemule Ha meTekTope I13C (mpubop ¢ 3apsmoBoOil CBSI3bIO),
TIPeNCTaBIISIONIEM CO00i IBYMEPHYI0 KPEMHHEBYIO MAaTPHUITy CBETOYYBCTBUTEILHBIX 97IEMEHTOB
(mukceneir).

OrpaHuYeHHEM UCIIOIH30BaHUS Jla3epa C 00ee KOPOTKOH [JTUHON BOJIHEI [AJIS IOTYYEHUS
yCUIIEHHOTO PaMaHOBCKOT'0 CUTHAA OT 00pasiia sSBiseTcs GIyopeciieHTHOe U3TyYeHre, TPEeBLIIIaionee
PamMaHOBCKHY CUTHAN pU 00/TydyeHUH 06pa3iia KOPOTKOBOJTHOBEIM JTa3EPOM.

®ypbe-PoOMaHOBCKHH CIeKTpoMeTp. PaMaHOBCKas crieKTpoMeTpus ¢ ®yphe mpeoOpa3oBaHuEM
II03BOJISIET YCTPAHUTE IPO6IEMEL ¢ GriyopeciieHIelt 06pa3ioB, KOTopas XapaKTepHa [JIsl AUCIIePCUOHHON
PamaHOBCKOU CIIEKTPOMETPHUU.

®ypre-PamMaHOBCKUE CIIEKTPOMETPHI UCIIOJIB3YIOT BO30yXKAatomui 1asep 1 MKM, nHTEpGhEPOMETD U
BBICOKOYYBCTBUTEJILHEIN NETEKTOP B OMMKHEM UHPpPaKpacHOM guarnaloHe. [Ipy UCIoIb30BaHUM
BO30y2K[aloLIero jia3epa ¢ O0bIilIel JINHOM BOJIHEL CHUXKAETCS SHEePrus 00Iy4eHus, II09TOMY
yMEHbIIAeTCS BEPOSITHOCTh HaJTI02KEeHMS BRICOKUX 3JIEKTPOHHBIX YPOBHEH, YTO 3HAUUTENIBHO CHUXKAET
BEPOSITHOCTb BO3HWKHOBeHUs ¢yopecreHnu. B PamanoBcko ciekTpometpun ¢ dypre
mpeobpa30BaHUEM UCITIONIb3YIOT YYBCTBUTENIbHEBIE NETEKTOPH - INGaAs unu oxaxkgaeMbli XKUIKUM a30TOM
Gc-geTekTop, KOTophle nocpenctsoM Pypbe-TpaHchopMaluil IpeBpallaloT CUrHaJbl B Ha00p YacTOT WU
BOJTHOBHIX YKCEII.

NneHnTHPUKAIIUA U KOJIHYEeCTBEHHOEe
onpeaejieHHe C HCII0JIb30BaHHEM
CTaHJAPTHOTrO OOpa3ia

WpeHTH(UKAIMS COEIUHEHHUS TI0 CIIEKTPY KOMOMHAIIMOHHOTO PACCESTHUST OCYIIECTBIISIETCS
CpaBHEHHEM €ro CIIeKTPa CO CIIEKTPOM CTAaHAApTHOTO 06pa3iia, 3aperuCTPHPOBAHHLIX Ha OMHOM U TOM XKe
mpubope B OOHUX U TeX XKe YCI0BUSX. KonnuyecTBeHHOE OMpeneeHue IPOBOOST C UCIOIb30BAHUEM
M3BECTHHIX KOJIMYECTB UM KOHIIEHTPALUK CTaHOAPTHOTO 00pasiia.

KonuuecTBeHHEIN aHANTU3 OCHOBAH Ha NPSAMO [IPONOPLUOHAIBPHON 3aBUCUMOCTH UHTEHCUBHOCTH (I)
JIMHUY CIIeKTpa yuciy mMonekyn (N) B equHuIle oobeMa:

I=i-k-N

r7e i - ”YHTEHCUBHOCTh PACCEMBAEMOTI'0 CBETA HA OJHY MOJIEKYILY;

k - K03 duImeHT, 3aBUCAILINIA OT YCIIOBUM 9KCIIEPUMEHTA, IIOCTOSTHHAS A7 JaHHOTO0 pubopa
BeJIMYMHA.

HpI/I KOJIN4EeCTBEHHOM aHaJIn3€ CMECHU IIPOBOOUTCA IIOCJIeJOBAaTE/IbHAsA PETuCTPalus CIIEKTPOB B
OOWHAKOBEIX YCIIOBUAX U CDAaBHEHNE WHTEHCHUBHOCTEH JTUHUU o6pa3u013, C y4eToOM HpeJIBapI/ITeJ'IbHOfI
I/IJIGHTI/I(l)I/IKaLII/II/I BCEX KOMIIOHEHTOB CME€CH 1 HaJIn4usi COOTBETCTBYIOIIIUX CTAHOAPTOB. CpaBHeHI/Ie MOXKeT
OBITD OCYLIECTBJIEHO TaKXe II0 METOOY BHYTPEHHEIr0 CTaHOapTa IIpn JIOGaBJ'IeHI/II/I B aHAJIM3UPYyEMYIO CMECh
OIIpenesIeHHOro KOJIn4eCcTBa CTaHOaPTHOI'O BEIIeCTBa.



UneHTHPUKAIIUA U KOJTHYEeCTBEHHOe
onpenaeIeHde C HCIOIb30BaHUEM OH0/IHOTEK
CIIEKTPOB

KonmyecTBeHHOE ompepenieHre o6pa3iia IPOBOOSAT TaK¥kKe C UCIIOIb30BaHWEeM OMOIMOTEK CIIEKTPOB
CpaBHEHUS ¥ C YYETOM BCeX HeOOXOMMMEIX MTOTIPABOK ¥ KaIuOPOBOK Ipubopa.

VIHTEHCUBHOCTb B MAKCUMYyMe CIIEKTPaIbHON TUHUN (I[J ) BEIPAXKAIOT MJIM B IPOU3BOJILHOM
OTHOCHUTEJIbHOH IKaje Tu00 B YCIIOBHOM, IPHHUMAs B KAUeCTBE 3TaIOHA HHTEHCUBHOCTh TUHUK 00Pa31ioB
cpaBHeHus. [lIKamy BOTHOBBEIX YHCEIT TPOBEPSIIOT 110 XapaKTePHHIM MaKCUMyMaM CTaHIapTOB:
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nuKiorexkcasa (801,3 M ), nHOeHa (533,9 M ) unu HadTanuHa (513,8 ™ ).

®axkTopH, BAUAONUME Ha aOCOMIOTHYIO ¥ OTHOCUTENTbHYI0 MHTEHCUBHOCTh CIIEKTPAIbHBIX TOJIOC:
[IONIIpU3alys Nafaollero CBeTa;

MOJISIPU3alns COOMPaTEeIbHOM ONTHYECKON CHCTEMEL;

- THTEHCUBHOCTD ITaflalol[ero CBeTa:

- Pa3nIUyYus B OTKIIMKE MpuOopa;

- pa3nuuus B GoKyce u reoMeTpun odpasua.

[Tpu sKcnnyaTauuu npubopa gOmyCTUME Kojle0aHUS B OTHOCUTENIbHBIX MHTEHCUBHOCTSIX
CIIeKTpaIbHBIX Moj10Cc +10% .

[Tpu aHanM3e MPUMECEH B TeKapCTBEHHBIX CPEJCTBAX BaXKHO UMETh MPOrpaMMHOe 06ecredeHue,
BKJIIOYaloIlee OMOIMOTEKH CIIeKTpoB. Habop CeKTpoB, MOTyYeHHBIX Ha JaHHOM CIIEKTPOMETPE U
00pa3yIoIuX CIeKTPaIbHy0 OUOIHOTEKY, CONEPKUT UHGDOPMAIIXIO, OTIPENeISIONTyI0 I'PAHUIIE T0f00us
UM KOJIMYECTBEHHbIE TIPEfesIbl, KOTOPhIE MOTYT OBITh IIPUMEHEHH! IPY UAEHTU(PUKALUY BEIeCcTBa U
YCTaHOBJIEHUU €T'0 KOJIMYECTBEHHOT0 COCTaBa. Mcronbp3oBanre 6UOINOTEK TO3BOJISET IPOBECTH
Ka4yeCTBEHHHIN aHa/IU3 COCTaBa JIEKapCTBEHHOTO CPEICTBA C ONpefeieHueM IIPOIOPINH CoOfepKaHuUs
OTHEIbHBIX KOMITOHEHTOB. CeIeKTUBHOCTh 0a3kl JAaHHHIX, KOTOPAsi TI03BOJISET YBEPEHHO
UOEHTU(PUIUPOBATh KOHKPETHOE BEIIECTBO UM OTIMYUTE €r0 OT APYTHUX MaTeprasioB 0a3kl TaHHBIX,
yCTaHABIMBAETCS MTPU BaTUAALNN.

[Tony4yenHas TakuM 06pa3oM CreKTpasibHas 6uOIMOTeKa MPUTOAHA TOIBKO IJIST MCIIOJIh30BaAHUS
maHHOTO Mpubopa M0 aHAJIOTHYHOTO IIPY YCIIOBUY TTOATBEPKIEHUS HOCTOBEPHOCTH PaboOThl OUOIMOTEKH
IocyIe mepeHoca.



