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BO3MOXHOCTb NPUMEHEHUA CMEKTPOCKONUU 3
KOMBUHALMNOHHOI'O PACCEAHUA ANA UCCITEOOBAHUN
NACT LLAPUKOBbIX PYYEK

O. B. KpynuH, U. A. XapuykuHa, H. B. KpynuHa
HOxHO-Ypanbckuli 2ocydapcmeeHHbIl yHusepcumem, 2. HensabuHck

Cnexrpockonusi komOnHaonHoro paccesiuusi (CKP) sBisiercst BaXHBIM HHCTpY-
MEHTOM cyneOHO-MequuuHCKOH 3kcrepTu3bl. CKP sBsiercst HepaspylIalommuM MeTo-
ITIOM, He TpeOYIOMINM CIeHaTbHOM MMOATOTOBKH 0Opasna. B HacTosmielt craTee mokasa-
HO HCIIOJIb30BaHNE METOMMKH OINPECICHHUS MacT MIaPUKOBON PYYKH 3€JICHOTO IIBETa B
Ka4eCTBE BO3MOKHOCTU TNPUMEHEHHs CIIEKTPOCKOINHMH KOMOWHALMOHHOTO PAaCCEsHHA
JUTSL aHanu3a macT mapukoBbIX pydek. Meronq CKP obecrneumBaer DOMOTHUTEIBHYIO
HHGOPMALIHIO 0 MOJIEKYJIIPHOM H 3JEMEHTHOM cocTaBe depHMI. C 3Toil menpro ObLIN
MOJrOTOBJIEHBI 00OpAa3LIbl U MCCIIEOBaHMs, HA KOTOpbIE HAHECEeHa acTa 3eJICHOH 11a-
PHKOBOW PYYKH, KOTOPbIe ObLIM INPOAHAIM3UPOBAHBI METOJJOM CHEKTPOCKOIHMH KOMOU-
HAallUOHHOT'O PACCCAHUA. bri1o BBIABJICHO, YTO MPUMEHCHHUEC MCTOJa CHEKTPOCKOIINU
KOMOMHAIIMOHHOTO pacCestHUsl BO3MOXKHO JUISl MCCIIEIOBAaHMS YSPHUI U SIBJISIETCS a0Co-

JIFOTHO HE IMOBPEIKAAOIIUM METOA0OM.

Knwuesbie cnosa: CREeKmpocKonus Komﬁunauuouuozo pacceanus nacm wiapu-
KO8blX DYU€K, CReKmpbl UlaApPUKOBbLX PYUEK, DOMAHO6CKAA CREKMPOCKONUs, uccneoo-
eanue nacm wapuKkoevlx pyuex, 0agHoOCHIb 00Kymenmoe.

IIpu uccienoBaHuu OKYMEHTOB B IMEPBYIO
ouepensr MPUMEHSIOT He pa3pyIIalolifne METOJIbI
WCCIIEZIOBAaHUS, TaKWe KaK MHUKPOCKOIUYECKHE U
ontuyeckue Metofsl [1, 7]. OnHaKko B OOJBIIMH-
CTBE CIIy4aeB dTHUX METOJIOB HE TOCTATOYHO IS
WCCIIeZIOBaHUs JOKyMeHTa. [loaToMy mpuMeHsroT
XUMHUYECKHUE METOJIbI, KOTOPbIE OTHOCSTCS K pas-
pymaromuM MeronaM uccienosanus [2]. K co-
JKAJIEHUIO, B 9TOM CITy4ae JacTh IOKyMEHTa OKa-
3pIBaeTCs 0€3BO3BpaTHO yTpaueHHOW. W mpuxo-
JIUTCSL UCKAaTb HOBBIE METOABI HCCIEIOBaHUS
MOJUTHHHOCTH JOKYMEHTOB.

B cimydae momieHHWYECTBa C JAOKyMEHTaMHU
HanOoJee BaXKHOH LENbIO SBISIETCS ONpeiesieHIe
MPOUCXOXKIAeHUs uepHuI [3, 4, 5]. Ha cerognsm-
HUH JIeHb CyIIEeCTBYeT OTpaboTaHHAas M 3apeKo-
MEH/IOBaBIIas ce0sl METOAMKa OIpPEIeNIeHUs OT-
HOCUTENBHOM yOBUTH MO BPEMEHU PacTBOPUTEIIS
MacT MAapuKoOBbIX pydek. [lns ompeneneHus oc-
TATOYHOT'O PAaCTBOPHUTENS (PEHUITIIMKOISA B HaHE-
CCHHOHM Ha Oymary macte IapuKOBOH PydYKH HC-
MOJIB3YIOTCSl Ta30Bble M YKHIKOCTHBIE XpOMATo-
rpadsi [6], KOTOpPEIE TTO3BOJISIIOT TOCTATOYHO OBI-
CTpPO ONpPEAETUTH COCTaB BEIECTBA U JaTh KOJIHU-
YECTBEHHYIO OIICHKY KOMIIOHeHTaM. OHAKO 4eM
JONBIIIE 3allUCh HaxOguTcs Ha Oymare, TeMm
OoJbllle OHA TepsieT U3 CBOEH MacThl pacTBOPUTE-
Jel, U pacTBOPUTENh HCHApPAETCS C MOBEPXHO-

ctu. BenenctBue atoro uepe3 6-12 mecsues, B
3aBHCHMOCTH OT yCIIOBHH XpaHEHUs (TeMIepaTy-
pa, CBET | T.A.), YOBUIb PAaCTBOPUTEISI U3 3allu-
Ceil, BBHIMOJIHEHHBIX OOJILIIIMHCTBOM IACT IIapH-
KOBBIX PY4Y€K, MPAaKTHYECKH IePEecTaeT pPEerucT-
pupoBath Xpomarorpad.

Cama MeToIWKa W3BIICUCHHS PACTBOPUTEIS
Y3 TACThl IIAPUKOBOW PYYKH, HAHCCCHHOW Ha
Oymary, mpoucxoaut npu Ttemieparype 200 C.
Takum o0Opazom, B XpoMaTorpaguyecKkyro Ko-
JIOHKY TOMAJAal0T HE TOJBKO Maphl (DEHUITIIUKO-
75, HO ¥ BEIIeCTBa, KOTOPhIE HaXOMATCS Ha TIO-
BEPXHOCTH | B Toiie Oymaru. Taxxe HamO y4u-
THIBaTh TOT (PaKT, YTO Macca OymMaru Kak MHUHU-
MyM B IIECTh pa3 MPEBBIIAET Maccy MacThl, U
Oymara sBISETCS TOPHUCTBIM  MaTepUaloM,
BCJICZICTBUE YEro XOpOIIO BIHUTHIBAET BCE, UYTO
HaXOJIWJIOCH PSIIOM C HEH 3a TO BpeMs, KaK OHa
BHIIIIIa M3 OyMarojenaTelbHOW MAIIWHEI 10 MO-
MCHTA NPOBCACHUA UCCIICAOBAaHUA, TIOTPCUIHOCTD
OTIpeaesiCHHs MOMy4aeTcsl TOCTaTOYHO OOJbIIasl.
[TomMuMO 3TOTO HYXHO YYHTBHIBATH OJAMH HEMaJO-
BaXHBIH KOMITOHEHT COCTaBa IMacThl — CMOIY,
KOTOpasi IOJIMMEPU3YETCSl M HE JaeT pacTBOPH-
TENI0 BBIXOAWTHh W3 TONIM mTpuxa. [loaromy,
HanOoJiee BHITOAHO, IPUMEHATH XpoMarorpad B
couetannn ¢ UK-cnextpomerpom. Ilpobriema
3aKIII0YaeTCs B TOM, YTO HEOOXOIUMO H3BIIEKAThH
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CMOJTy W3 HaHEeCEHHOH Ha Oymary macTel. Takum
00pazoM, 3HAUYCHHUS COJCPKAHUS PACTBOPHUTEIS
Yyepe3 MOoNTo/a, T, 1Ba U Ooiblne OyIyT OueHb
omm3kumu. [lo mpomrecTBun 6—7 MeECSIIEB TOCITE
HaHECEHHUs TacThl Ha OyMary HE BO3MOXHO C
JIOCTATOYHOM TOYHOCTBHIO OMPENCTUTh KOJIUYECT-
BO pactBopuTens. Eciau 1oKyMeHT XpaHuUics He-
CKOJIBKO JIET, aHHBI METOJ HE HAeT TOYHOI'O
pe3yibpTaTa B ONPEICICHUM BPEMEHHBIX PaMOK
M3rOTOBIIEHUA CaMOro AOKyMmeHTa. [Tomumo Bce-
ro 3TOr0 JaHHBIM METON SABJIAETCS pa3pyllaro-
IIAM, 9TO CaMO II0 ceOe JIOCTaTOYHO OOobImas
mperpaga sl IpOBEACHUS JAIbHEHIIIUX dKCIEp-
TH3.

KomOuHannonHoe paccessHie CBeTa — HEyT-
pyroe paccesiHue, MpU KOTOPOM YacTHIlAa U CBe-
TOBas BOJIHA OOMEHUWBAIOTCS SHeprusiMu. B ot-
JIUYME OT PAJICEBCKOTO PACCEsIHUS, B PE3yNbTaTe
oOMeHa SHEpPrUsIMH B CIEKTPE PACCEIHHOTO W3-
Jy4YEHUS TMOSIBIISIIOTCS CIIEKTPaJbHbIE JTIUHUU, KO-
TOPBIX HET B CIIEKTpe BO30YKIAIOIIET0 CBETA.
Uncmo u pacmoyioKCHHE TOSBUBIINUXCS JIMHUN
OMpeEseTCs. TOIBKO MOJICKYJSPHBIM CTPOCHH-
€M BELIECTBA.

CoriracHO KBaHTOBOHM TEOPHH BOJTHA MOXKET
paccMaTpuBaThcs Kak MOTOK (DOTOHOB C 4YacTo-
TOH ®, a 3Heprus QOTOHA OMHUCHIBACTCS (POpPMY-
ot E = ho, rme h — nmocrosanas Ilmanka. Ilpu
nomagaHuu (POTOHA Ha dYacTUIy (OTOH darre
BCETO TOTIIONIAETCS, a aTOM MEPEeXOJUT B BO30Y-
XICHHOE COCTOSIHUE, TO €CTh 3JIEKTPOH IEPEXo-
AT Ha OoJiee BHICOKHH SHEPTeTUYECKHHA YypO-
BeHb. [Ipu BO3BpallleHUU 3JICKTPOHA OOPaTHO
HCITyCKaeTCsl KBAHT CBETA TOH K€ YaCTOTHI, YTO U
MOTJIOMICHHBIH. DTOT BHJ] PACCESIHUS Ha3bIBACTCS
paneeBckuM. [Ipu mepexone Mo dHEPreTUYECKUM
YPOBHSIM INPHU Pa3IUYHBIX BUAAX PACCEIHUS MO-
JIEKyJla MOXET Kak IproOpecTH, Tak M MOTepATh
9acTh CBOCU DHEPTUU B COOTBETCTBUU C IPABH-
JlaMU KBAaHTOBAHUS — €€ SHEPTUs MOXKET H3Me-
HUThCS Ha BenuunHy AE, COOTBETCTBYIONIYIO
Pa3HOCTH SHEPTHH IBYX pa3peIIEHHBIX €€ CO-
crosauil. MHaue roBops, BenuunHa AE momkHa
OBITh paBHAa HM3MEHEHHWIO KOIEOATEIHHOW H/HIN
BpalllaTeNIbHOM 3HEpPruil Mosekyisl. Eciau mone-
KyJla M3HAYajJbHO HAXOJWJIACh B HEBO30YXKICH-
HOM COCTOSIHUH, TO OHA UCIyCTUT KBAHT C YacCTO-
TOH ®-;. DTOT MPOIIECC HA3BIBAECTCS CTOKCOBBIM
KOMOMHAIIMOHHBIM paccesHueM. Bripaxkenue 1
ONUCHIBAET U3MEHEHHUE YaCTOTHI IIPU CTOKCOBOM
paccesann: ho = hw, — AE, rne AE — m3menenune
sHeprud, h — mocrostuaas Ilnanka, ® — vacTtora
M3MEHEHHAs, ® — 4YacToTa MaJarollero H3IIyde-
HUSL

MeTon CHEeKTPOCKONMHH KOMOMHAIIMOHHOTO
paccesiHUsI sIBIIsIeTCsT  aOCOJIOTHO 0€30TacHBIM
IUIS JOKYMEHTa METOAOM M TIPH 3TOM HE Tpe-
OyIOIMM CIEITHAIBHOMN IMOATOTOBKH 00pa3ima [8].
B Hacrosimei paboTe uccienoBaaich 00pasibl C
HAHECCHHBIMH HA TIOBEPXHOCTh IITPUXAMHU HACThI
3eNeHON MapuKOBOM pyuku. OOpasubl quamer-
pom 10 cM moMemaiuch Ha MPUOOPHBIA CTOJHK
CIieKTpoMeTpa. B kauecTBe BO30YkIAOIIETO HU3-
JyUYEHUsI UCTIONB30BANICS J1a3ep C IJIMHHOMN BOJIHBI
632 HM.

[Tocne 00paOOTKM TOMYYEHHBIX JaHHBIX,
ObUTH  BBIZICTICHBI IIECTh OCHOBHBIX ITHKOB:
1538 e, 1436 cm™', 1340 cm”, 1200 cm™ 956
em! w741 em’. [Iuku, COOTBETCTBYIOLINE YACTO-
tam 1538 em™', 1340 cm™ 1 741 em™', otHOCSTCS K
(hranonaHrHaM, KOTOpPHIE WUCHOIB3YIOT B Kade-
CTBE Kpacutenei [§].

JlaHHass cTaThsl TOCBSIICHA BO3MOXHOCTHU
WCCIIEZIOBaHUS TACT IIAPUKOBBIX PYUYEK METOIOM
CHEKTPOCKOMHA KOMOWHAIIMOHHOTO PacCesHusI.
OueBUIHO, YTO MAHHBIA METOM TPUTONCH s
UCTOJIb30BAaHKS B OIPEJCICHUU IMUTMEHTA Iac-
THI, & TAK)XE€ 3TOT METOJ| MOXHO MPHUMEHSTH IS
HCCIIENOBAaHMUA IACT IIAPUKOBBIX PY4YEK Ha CTa-
peHue, UYTO B CBOK O4Yepenb MPEACTaBISICT
0OJIBIION WHTEpEC YISl MPOBEPKU IOATHHHOCTH
JMIOKYMEHTOB W WX BPEMEHHBIX XapaKTEePHCTHK.
OCHOBHOU TPOOJIEMON ATOTO METOJNA SIBIISCTCS
JTIOMUHECHICHITUS, KoTopast uaetr ot Oymaru. On-
HAKO CyIIECTBYIOT METOBI, KOTOPBIEC TIO3BOJISIFOT
0boiiTu 10T (hakTop. B 3aKimoueHne MOKHO CKa-
3aTh, YTO METOJ CIIEKTPOCKOIUU KOMOWHAIIUOH-
HOTO paccesiHus SBJsieTCs aOCONIOTHO HE TIOBpe-
JKAAOMIAM METOJIOM JUI JOKYMEHTa, 4TO JaeT
BO3MOKHOCTh JTAIBHEUIIIETO HCCICHAOBAHUS JO-
KyMEHTa.
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POSSIBILITY OF USING RAMAN SPECTROSCOPY FOR STUDIES

OF PASTES OF BALLPOINT PENS

O. V. Krupin, I. A. Kharichkina, N. V. Krupina
South Ural State University, Chelyabinsk, Russian Federation

Raman spectroscopy (RS) is an important forensic tool. RS is a non-destructive
method that does not require special preparation of the sample. This article shows the use
of the method of determining the green ballpoint pen paste as a possibility of using Raman
spectroscopy for the analysis of ballpoint pen pastes. The RS method provides additional
information about the molecular and elemental composition of the ink. To this end, the
samples for the study were prepared, which were coated with green ballpoint pen paste,
which were analyzed by Raman spectroscopy. It was found that the use of Raman spec-
troscopy is possible to study the ink and that it is absolutely not a damaging method.

Keywords: Raman spectroscopy of ballpoint pen pastes, spectra of ballpoint pens,
Raman spectroscopy, research of ballpoint pen pastes, document prescription.
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