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NPUMEHEHUE METOJA UH®PAKPACHOM CIEKTPOMETPUUA
BJINXHEI'O IMAITA3OHA JISA ONEHKHN ITAPAMETPOB
JIbBHOTPECTBI

Mozoxun A.E., [Ipo3nos B.I'.

N3mepenne mnapamMeTpoB HH(PPAKPACHBIX CIEKTPOB TMO3BOJISIET OCYIIECTBUTH
OCCKOHTAKTHBIN KOHTPOJb TEXHOJOTMUYECKUX MapaMeTPOB JIbHSHOM TPECThl H
JHHOBOJIOKHA, HE Hapylas LeJOCTHOCTh CloA. B3auMoCBsi3b HMHTEHCHUBHOCTU
OTPaKEHHOTO WJIM TOTJIOMIEHHOTO MH(PPAKPACHOTO M3Iy4EHHUS! JTHHOTPECTON U €€
CBOMCTB OOBSICHSETCS HAJIUMYUEM IOJIOC MOTJIOMICHUS XUMHUUYECKUX KOMIIOHEHTOB
BOJIOKOH U KOCTPHI JIbHA B OJIFDKHEM MH(PpaKpacHOM Juamna3oHe.

CnexkrTpomerpusi, 0iMkHSAST MHPPaKpacHas 00J1aCTh, JJIHHA BOJHbI, BbIXO/

BOJIOKHA, JbHAHa#A TpeECTA.

AHanmu3 pa3IUYHBIX CIOCOOOB aBTOMATUYECKOrO0 KOHTPOJS  (PU3HKO-
XUMUYECKUX  CBOMCTB  MarepuajioB  IO3BOJWJI  BBIIBUTH  BO3MOXKHOCTh
UCIIOJIb30BaHUsl MeTo/Ma UH(PPAKPACHOU CIEKTPOCKOMUU OJIMKHETO auamna3zoHa (B
nanbHeiimem mpocto BbUK) nns  koHTpons (PU3MKO-XMMHYECKHX CBOMCTB
JBHOTPECTHI MPU MOTOYHOM MPOBEIECHUU Mpoliecca MEepBUYHON 00pabOTKU JbHA
[1]. Homeiimas TexHHWKAa CHEKTPOCKOIIMH II03BOJIWJIA PEIIATh AHATUTHYECKHE
3aJlayd, KOTOpble JI0 HENAaBHEr0 BpPEMEHU OBbLIM OYeHb TPYAOEMKU U,
NPUMEHHUTENBHO K aBTOMAaTUYECKOMY KOHTPOJIIO, OBLIIN HE MTPUEMIIEMBI.

OO0ocHOBaHME BO3MOXXHOCTH KOHTPOJISI [ApaMEeTpOB  BJIAXHOCTU U
OTJIEISIEMOCTH JILHOTPECTHI ObUIM TIpEACTaBieHbl B nuccepTamusax KatkoBa A.A.
[1] u Edpemona A.C. [2].

OnbITHl POBEACHHBIE COBMECTHO € Kadeapoid XMMHUU MOATBEPANIU, YTO B

OnmxHeM MH(PAaKPaCHOM CHEKTpe Ha juinHe BonHbl A=8333 cm !

, HH(ppakpacHoe
U3ITy4CHHE TOTJIONaeTCsl (PYHKITMOHAIBHBIMU TPYIITAMH TTEKTUHOBBIX BEIIECTB U

nemtono3sl  [3]. KoMOMHUpOBaHHBIC MMOJOCHI MOTJIOMICHUS (PYHKIIMOHATIBHBIX



TPYNI MOJEKYJ IEJUTIONI03bI M TIEKTHHOBBIX BEIIECTB, MPUCYTCTBYIOT TAaKXe Ha
uMHaxX BoaH A=4770 cm~ 1.

JIJist OIlEeHKH BO3MOXKHOCTH KOHTPOJISI MPOYHOCTH JIBHOTPECTHI METOIOM
uH(paKpacHOM CIEKTPOMETPHUH ObLIT MPOBEAECH PsiJl ONBITOB, BKIIOUYAIOIINX B CE0s
oTpeJieNIeHne pa3pbIBHOM HArpy3KH JbHOTPECThI B cooTBeTcTBUM ¢ ['OCT 2975-73
«Tpecra npHsiHAs. TexHuueckue ycnoBus» [4]. OOpaboTka M cTaTHCTHYECKas
OllCHKa WH(PAKPACHBIX CIEKTPOB O00pasloB JIbHA pa3HOH  MPOYHOCTH
POM3BOAWIACH, HA CTaHAAPTHOM mporpaMMHOM obOectiedeHun OPUS  ¢upmbl
Bruker [5, 6]. B kauecTBe ncciemyemMbix 00pa3IoB ObLIa BRIOpPaHA JIbHSAHAS TPECTA
OJTHOTO CENEKIMOHHOro coptoB Tomckuit 17 ypoxas 2012 roga pa3HoM cTeneHu
BEUTEXKKH. OOpasmpl TpecThl OBUIM pa3elieHbl IO CTEMEHSM BBUISKKHA Ha
HEIO0JIeKATYI0, HOPMAJIbHOW CTENEHW BBUICKKH W mepenexanyto. [Ipu mogbope
00pa3loB y4YWTHIBAJICS IUAMETp CTeOJeH, KOTOphIA BapbuUpyeTcs OT obOpasma K

oOpasiy. BnaxHocTs 00pa3noB KOHAMIIMOHHAs. VHTepBajgbHas  OIIEHKA

IMOJYYCHHBIX PC3YJIbTATOB 3KCIICPUMCHTA TAKKC IIPCACTABJIICHA B Ta6JIPIHC 1.

Tabmuma 1

TexHonoruyeckrue CBOMCTBAa 00Pa3I0B TPECThI PA3HOM CTENEHU BBUIEKKHU

OnucaHue TpecTbl XapakTepuCcTHKH TPeCThI
.-}
- = =
namMet = 3} A g
Ne n/m A P HBer § S § P
Copr credJei, RS o = = 2
creduiei % = @ Z ¥
MM = = & £
s = = 3
@) =)
1 Tomckuii 17 1,5-1,6 cBoKenTei | 12,5+0,5 2,7+0,1 22.2+1.4
2 Tomckuii 17 1,5-1,7 cBokenTei | 12,5+0,4 3+0,1 20,0£1.8
3 Tomckuii 17 15-1,8 cBokenTei | 12,5+0,5 3,5+0,1 17,0£1,5
4 Tomckwii 17 18-2,1 CephIi 13,0+0,6 7,3+0,3 15,1£1.0
5 Tomckuit 17 18-2,1 cephlii 13,0+0,6 7,7£0,3 14,5+1.1
6 Tomckuit 17 1,8-2,1 CephIii 13,0+0,5 7,5+0,2 14,0£1,0
TEMHO-
7 Tomckuii 17 2,2 cephIit 12,5+0.4 6,2+0,2 13,2+1.0
TEMHO-
8 Tomckwii 17 2,2 cephIi 12,5+0,3 7,1£0,3 13,0£1.0
TEMHO-
9 Tomckuit 17 2,2 CephIi 12,5+0,4 8,3+0,4 12,0£1.0




OOpa3upl JbHOTpecThl copTra Tomckuid 17 ObUIM B3STHI C KOHBeiepa
[onoxoBckoro mapHO3aBOA. Jlyis Oonee OOBEKTUBHOW OLIEHKHM BO3MOXHOCTH
KOHTPOJISI pa3pbIBHOM Harpy3ku MetojoM MK cniektrpomeTpuun ObUTH UCCIEA0BAHbI
00pa3Iibl JIBHOTPECTHI Pa3HbBIX CEIEKIIMOHHBIX COPTOB, MOJYYEHHBIE C JIbHO3aBOJI0B
Koctpomckoit obmactu. B kadectBe wmccimemyembix 00pas3iioB Obuia BhIOpaHa
JbHAHAS TpecTta copToB MepenuH, MoruneBckuid, JlamkoBckuii ypoxas 2012
rojna. Bmaxxnocts o0pasnoB KoHauIMoHHasA. Kak 1 ¢ obpas3iaMu pa3HOM CTENeHU
BBUISKKH JIJII KaXJOro cOopTa ObUI OMpEeNeieH AWaMeTp cTeOsisi, LBET cTeOJs,
OTHENAEMOCTh M NPOYHOCTh JIBHOTPECTBI. Pe3ynbTaThl HM3MEpPEHUH U UX

HHTCPBAJIbHAA OLICHKA ITPCACTABJIICHLI B Ta6J'II/II_IC 2.

Tabawnra 2

TexHonmornyeckrue CBONCTBA 00PA3IOB TLHOTPECTHI PA3HBIX CEJIEKI. COPTOB

Onucanue TpecThl XapaKkTepucTHKH TPeCThbI

2
Ne Aunametp f § 2 E
Ber 2 = g -
n/n Copr creouieii, S e = = 3
crebJei % = Z
MM = = & =
s = = 8
o 2
1 Mepenun 1,5-1,6 cepo-Oyperit | 12,5+0,4 3,5+0,1 20,5+1.5
2 Mepenun 0,8-1,0 OyphIii 12,5+0,5 5,3+0,2 17,2+1.7
3 JlamkoBckuii 1,5-1,6 CB.CEpBIi 12,0+0,5 5,5+0,2 16,0£1.5
4 Mepenun 1,8-2,1 CephIi 12,5+0,4 6,5+0,2 15,3£1.5
5 MorueBcKkuit 2,2 CephIi 12,5+0,4 8,3+0,3 10,0+1.6

TEMHO-

6 MorunneBckuit 2,2 cephlii 12,0+0,4 6,2+0,2 9,0+1.2

[TapannenbHO MPOBOAMIICS CIEKTPATBHBIN aHAIU3 UCCIETYeMbIX 00pa3IoB
JHHOTPECTHI. DKCIEPUMEHTHI OCYIIECTBIISIIUCH B J1a0OpPaTOpUU MHCTUTYTA HEDTH
u raza uMm. .M. I'yOkuna. CbeMKa CHEKTpPOB MPOBOAMIACHE HA WH(PAKpPACHOM
cuektpomerpe MPA (Bruker), ocHamennom wuHTerpupymomeii chepoir u
ONTOBOJOKOHHBIM  AaTyukoM. CnekrpanbHbli  auama3zon 3600-12500 CM'l,
paspeuienue 8 cM”, 4mcno ckaHoB 32. CheMka CIIEKTPOB B€JIaChb B T'€OMETPUU

muddy3Horo orpaxeHus (B IWIMHIPUYECKUX KIOBeTax-cTakaHax). OOpasiibl

JBHOTPECCTHI IIOMCHIAJIHUCH B KIOBETY 0O 2/3 BBICOTHI U YIUIOTHAJIMCH A0 IIJIOTHOCTHU



HabuBky B quanasone 0,4-0,6 r/cm3. UsmenbueHHble 00pasibl 1bHOTpecTHI (10 MM
u 50 1 Kaxnapli oOpasel) MCCIeNOBaJIUCh BO BpalllaloIIeMcsl CTaKaHe,
HEMOJIBIDKHOM ~CTakaH, a TakKe C MHCIOJIb30BAHUEM BBIHOCHOTO ONTHKO-
BOJIOKOHHOTO JaT4yvKa JUisi TBEpAbIX oOpasnoB. OT kaxjaoro obOpasna ObUIH
MOJAYYEHbl IO 5  IIOBTOPHOCTEM, 4YTO  JOCTATOYHO  JUISI  BBICOKOM
BOCIPOM3BOJIMMOCTH 3KcnepuMmeHTa. [lo BceM TpeM NpHCTaBKaM pe3yJbTaThbl
n3mepenus MK-crekTpoB ObUTM WAEHTUYHBL. YIpaBieHUE NpHOOpPOM, ChEMKa U
00paboTKa CIEKTPOB, a TaK e aHaJIN3 MOTyYEHHOU CIIEKTPAIbHON HHPOpMAIUHT U
IOCTPOEHUE KOPPEISILMOHHBIX 3aBUCUMOCTEN IPOBOJWJIOCH C  IOMOIIBIO
nporpammel OPUS 5.5 «BRUKER» [6].

[Tonmy4yenHbie HHPPAKpPACHBIE CIIEKTPHI 00PA3IIOB JHHIHOT'O BOJOKHA Pa3HOM

IPOYHOCTHU MPEACTABICHBI HA PUCYHKE 1.
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Puc. 1. UndpaxpacHblie ciekTpbl 00pa3oB JIbHOBOJIOKHA PAa3HON MPOYHOCTHU B

obstactu 4770 cm~ !

Kak BugHO M3 pucyHka | MHTErpaibHas UHTEHCUBHOCTb JIMHUN B o0nacTu
4770 cm™! npomopumoHanbHA W3MEHEHMIO MPOYHOCTH JILHOTPECTBI, YTO

IMO3BOJIMJIO ITOCTPOUTDL 3aBHCHUMOCTL IMPOYHOCTHU JIBHOTPCCTBI OT MHTCHCHBHOCTHU



1

OTPaXEHHOTO M3TydeHHsI Ha JimHe BOJIHBEI 4770 cM™~ mipencTaBlIeHHYIO (GOpMYIIOn

1 u Ha pucyHke 2.
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Puc. 2. KonndectBeHHast 3aBUCUMOCTH IPOYHOCTH JTHHOTPECTHI OT
IPUBEICHHONW MHTEHCUBHOCTU TUG(PY3HOTO OTpaKEHUS

UH(GPAKPACHOTO U3ITYUCHHUS

Bricokuit koaphUMEeHT KOPPENsIuU 1Mo MPOYHOCTH JbHOTpecThl (I = 0,97

CKO=0,9 pnmaH) mnoaTBep»aaeT BBICOKYHO  JOCTOBEPHOCTh  TMOJYYEHHOMU

KOPPEJSIIUOHHON 3aBUCUMOCTH, & 3HAYUT U BO3MOYKHOCTb U3MEPEHHSI IPOUYHOCTHU
JBHOTPECTHl METOJOM HH(PPAKPACHOW CHEKTPOMETPUM OJIMKHEro JHana3oHa ¢
BBICOKOM TOYHOCTBIO. [lo pe3ynbpTaTaM 3KCHEpUMEHTAIbHBIX UCCIIE0BAHUN OBLIO
II0 HMHTEHCUBHOCTH

NpcaAa0KCHO OLCHUBATH IIPOYHOCTH JILHSIHOM TPCCTHI

muhdy3HOr0  OTpaKeHHs WH(QPAKPACHOTO U3IYyYECHHS KaK KOMILUICKCHBIN

M0KAa3aTelNb, YYUTHIBAIONIUN BIMSHUE XUMUYECKUX KOMIIOHEHTOB CTEOJIS JIbHA
(JTUTHOYTJICBOJTHAS CETKA) M €ro BOJOKHHCTOH CTPYKTYpHI (IUIOTHOCTH YIAKOBKH
aMoppHBIX ~ 00JlacTAX  JIbHA),  Ha

MaKpOMOIJICKYJI OCIIIFOJI03BI B

-1 -1
xapakTepucTuueckux anuHax BoiH 8333 cm [7] u 4770 cM ™~ COOTBETCTBEHHO.
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