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NCCIIEJOBAHHUE JE3UHOULMPYIOLHIUX CPEJIACTB
ABTOMATHU3UPOBAHHBIM CIHEKTPOMETPOM,
PABOTAIOIIUM B BUIUMOMU OBJACTHU CHEKTPA

B pabore ocBemieH COBpeMEHHBIH CIIEKTPaNBHBIN TPHOOP AT U3MEPEHUH ONTHYECKUX NMapaMeTPOB KUAKO(Pa3HBIX
TBEPJOTENbHBIX MaTepuanos. [lokazaHo, 4To pa3paboTKa JaHHBIX PHOOPOB MEPCIEKTUBHA JISi ONTHYECKOTO TPH-
OopoCTpOEHUs U HAYKU B LIEJIOM, T.K. 3T NMPHUOOpPHI MH(POPMAaTUBHBIE, BHICOKOTOYHBIE M U3BJIEKAIOT JOCTOBEPHYIO
nHdopmanuio. B pabote npuBeneHs BHEIIHUN BU, CTPYKTypHasi CXeMa U OCBETHTENbHAsI CUCTEMa CIIEKTPOMETpA.
[Mosy4eHsb! crieKTpalibHbIe 3aBUCHUMOCTH KO3(D(UIIMEHTa MPOIYyCKaHUsI OT JUIMHBI BOJIHBI B BHMMOM JHAlla30HE
cnekrpa aesuHduuupyromux cpencts Jlaiik, I'pann, Axsanait (1% pactBopsl). [y aHanmuza uccieqyeMbIX Be-
IIECTB MIPUMEHSUINCH CTIEIHAIN3UPOBAaHHBIE KIOBETHI ¢ padoueit mmwmHoit oT 0.1 10 0.5 MM U ONITHYECKUMH TLIOMIA -
Kamu u3 Jeiikocarndupa. Kroers! mmenu tommuay 0.05 MMm. Criektpomerp obecrieunBan n3Mepenne Kodhduiienrta
MIPOITyCKaHUs Ae3UMH(EKTAaHTOB B AHana3oHe AiauH BoH 380—760 HM ¢ norpenmHocThio He xyxe AT < 2%.

Kn. cn.: nesuH(peKTaHT, CIEKTpaIbHBIN MTPUOOP, [UIMHA BOJIHBL, KOI(Q(QHUIUESHT MPOIYCKaHUs, JBYXJIUH30BBINH

KOHJCHCOD, ONTHYECKHUH (l)I/IJ'ILTp, KIOBCTa

BBEJEHUE

PasBuTue pasziuyHbIX HaIpaBICHUN IPOU3BOJCTB
BEJIET K COBEPIICHCTBOBAHWIO METOJOB WM CPEICTB
Hay4YHOH 0a3bpl IKCIEPUMEHTAJBHBIX HCCIIECIOBAHUM.
BaxxHoe MecTo 3aHMMAaKT METOJBl OINTHYECKOTO
KoHTpoJisi [1, 2]. OTu MeToABl AT BO3MOXKHOCTh
JOCTHKEHHA HamOoJiee JOCTOBEPHBIX pPE3yJIbTaTOB
JKCIIEPUMEHTa B  OTCYTCTBUE  MEXaHHYECKUX
KOHTaKTOB C TMPEIMETOM HcclieloBaHusl. B aroi
obmactn Hamboiee yHHBEPCAIBHBIMH METOJAMHU
WCCJICIOBAHUN SBISIOTCS CHCKTPAIBHBIE METOJIBI
U TexHuueckue cpenacta [3, 4]. OTu MeTonabl
MO3BOJISIIOT PEIIATh TAKYyIO 3a/1auy, KaKk HUCCIIeJOBaHUE
cOCTaBa, CTPYKTYPHl W COCTOSIHHS HCCJIETyeMOTO
BEILECTBA B Pa3HbIX arperaTHbIX COCTOSHUSX [5, 6].

CoBpeMeHHBIEC CIICKTPALHBIE METOIBI M CPEICTBA
W3MEPEHHH ONTHYECKUX IMapaMeTpoB XKUAKO(A3HBIX,
TBEPJAOTEIBHBIX M Ta3000pa3HbIX cpex u paborta
COOTBETCTBYIOIINX TPHOOPOB W CHUCTEM OCHOBAaHBI
Ha TIOJYYCHUH CIIEKTPOB TOTJIOMICHUS, TIPOMTYCKAHUS,
OTpaXEHUS OT MCCIIeTyeMBbIX 00pa3moB [7, 8]. AHaim3
JUTEPATYPHBIX JIaHHBIX I[IOKa3aj, 4YTO Haubosee
MIEPCIICKTUBHBIMU B 3TOM KJIacCe MPUOOPOB SBIITIOTCS
CIIEKTpaJbHbIE TPUOOPHI, pabOTaroIIUe B BUIAUMOMN
obnactu criekrpa (A = 380-760 um) [9, 10]. daunoe
HamnpaBJIeHHE B ONTHYECKOM IPHOOPOCTPOCHUU
MEePCIEKTUBHO, MPUOOPHI U CUCTEMBI UMEIOT BEICOKYIO
TOYHOCTh W3MEPEHHH, Mallora0apuTHBI, YIOBJe-
TBOPSIOT TPEOOBAHUSM MPOU3BOJICTBEHHOI'O KOHT-
podsi, mpocThI B KCcIuTyaranuu [11, 12].
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ITosToMy HcciieqoBaHWE ONTHYECKHUX CBOWCTB JiE-
3UH(QUIUPYIONINX CPEICTB MOXKET MPEICTABIATh HH-
Tepec AN KOMIAHUU-NPOU3BOAUTENCH, MEIUIINHBL,
a Tak)Ke ONITHYECKOTO MTPHUOOPOCTPOCHHUS.

Lenp paboThl COCTOSNIA B MOJYYCHUN ONTHYECKUX
mapaMeTpoB NE3UHOUIUPYIOIMNX CPEACTB MOCPEICT-
BOM aBTOMAaTH3WPOBAHHOTO CIIEKTPAILHOTO TIPUOOPA,
paboTaroIero B BUANMOM JTUATia30HE JJTUH BOJIH.

ITOCTAHOBKA 3AJAYHN

3HaYMMBIM Ha MPAKTUKE SIBISETCS MOJyYeHHE OIl-
TUYECKUX TIapaMeTpoB MO XKHUAKO(PA3HBIM Ae3uHU-
LIUPYIOLIUM CPEACTBAM:

— B MEOULIMHCKUX YUYPEKICHHSAX, 00BEKTaX KOM-
MYHQJIBHOU U COMATLHON cep:

— Ha TPOMBIIUICHHBIX NPEANPHUITUSIX, OOBEKTaX
TOPTOBJIM M OKA3aHUs YCIIYT;

— B HHAYCTPHUHU KPaCOTHI, CIIOPTa U TYpU3Ma;

— Ha TPEANPUATHIX MHUTaHMS, TPAHCHIOPTa, B ce-
pe oOpa3oBaHus;

— B OBITY ¥ Ha JIIOOBIX IPyTuX 00bEKTax, rie Mnpu-
CYTCTBYET 4YeOBEK W HYXHO O0ecrednTh ero 0e3-
OMAacHOCTb B OTHOLIEHHHM MATOT€HHBIX MHKpOOpra-
HU3MOB.

[IponsBogurenn ne3nH(EKTAHTOB PEKOMEHAYIOT
CBOM MPOTYKT IO XUMHUYECKOMY COCTaBy BEIIECTBA.
OrpoMmHbIil UHTEpEC MPEACTABIISET MOJyUYEHUE ONTH-
YeCKMX I1apaMeTPOB HCCIEAYEMBIX BEIIECTB CIEK-
TpoMeTpuei. A 3TO O3Ha4yaeT, YTO OMNHChIBaeMas
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pa3paboTKa MOXKET MPEJCTABISAThH HMHTEPEC Kak JyIs
MEIMUIVHLI, TAK U IS JTH000i 00acTH, T/Ie BEACTCS
JIeITEILHOCTD YEJI0BEKA.

OBBEKTHBI UCCJIEIOBAHUA

Jesnndunupyromnye cpeacTBa MOXKHO Kiaccuu-
LUPOBAThH 110 HECKOJIBKUM OCHOBHBIM I'PYIIIaM: JKHI-
KA€ KOHICHTPATHl, Je3UHPUIMPYIOMUE TabJIeTKH
W TpaHyINbl, Ae3WH(PHUIMPYIONHE CpeacTBa B ¢dopme
KOXKHBIX aHTHCENTUKOB U JKMAKOTO MblIa. B pabote
WCCIIEZIOBAJINCh JKUAKHE KOHIEHTpaThl (me3mHpunn-
pyromue cpexacrsa Jlatik, ['pann, AxBanaiir).

Jlaiix cocTouT U3 MHTHOUTOPOB KOPPO3UH, CHHEP-
TUCTOB B (YHKIIMOHANBHBIX 100aBok; pH 7.0 amsa 1%
BOJIHOTO pacTBopa. XOpomo OHopasiaraeM M KOJIO-
THYECKH 0€3011aCeH, aKTHBHO BIMSET Ha BUPYCHI —
ageHoBupycsl, rpunna H5N1, rpunnma HINI, napa-
rpurma, OPBU, SARS, — saTEpOBHPYCHI, pOTaBHPY-
cel, Bupychl rematutoB A, E, B, C, D, G, repmeca,
BUY, nonromuenura. Yaanser rpudsl poga Candida,
Trichophyton, mecHeBble TpuOBI, a TaKke 0c000
oracHele HHPEKIUH (4yMa, XoJepa, TYIIpeMust).

B cocraB I'pana BXOIAT TpeTHYHbIE aMHHBI, U30-
NPONMJIOBBIN CIUPT, HHTUOUTOPHI KOPPO3UU U (DYHK-
MHOHABHBIE 00aBku. He Tpebyercs cMmpIBaHme pa-
Oouero pactBopa mocie Ae3MH(EKUUH, TPUMEHSIETCs
B MPUCYTCTBHUH ITAIIMEHTOB, COXpPAaHAET CBOM CBOWCTBA
1OCJIe 3aMOpaXKMBAaHMUA U oTTamBaHus. KauecTBeHHO
JIefiCTByeT Ha T'paMIIOJIOKUTENbHbIE U TpaMOTpHIla-
TeJIbHBIE OaKTepUH, BUPYCHl (B TOM YHCIE aJCHOBU-
pycol, rpunna HS5N1, rpunma HINI, naparpunma,
OPBH, SARS, sHTepOBUpPYCHI, POTaBUPYCHI, BUPYCHI
renatutoB A, E, B, C, D, G, repneca, BUY, noauo-
Muenura). BeicokoadexTuBer npoTus rpudboB poja
Candida, Trichophyton, rutecHeBenbix rpuboB. Yma-
JIIeT LMCTHI ¥ OOLMCTHI MPOCTEUIINX, SiIa U JINIHH-
KU TEIIbMUHTOB.

AKBaJIaliT COAEPKHUT aKTUBHBIM XJIOp B BHUIE KO-
OpPIMHAIIMOHHO-CBSI3aHHOTO HEOPTraHMYECKOTO KOM-
TUIEKCA;  WHTHOMTOPBI  KOPPO3HH,  OMYJbIaTOPHI
1 (yHKIMOHANBHBIE KOMIIOHEHTHL. JTa XHIKOCTH
MPEJICTABIIICT COOOW YETBEPThIA (CaMblidi HU3KHIN)
KJIacC OMacHOCTH, CTA0OMIILHO padoTaeT Jaxxe Npu MU-
HUMAaJbHBIX KOHLEHTpalUsIX pabouyux pacTBOPOB,
CrocoOHa MPOTUBOCTOSTH PE3UCTEHTHOCTH MHUKPOOP-
rann3MoB. KauecTBeHHO AEHCTBYeT Ha IpaMIIOJIOKHU-
TeJIbHBIE W TpaMOTpuLaTenbHble OakTepuu. biokupy-
€T BHUPYCHI (B TOM YHCIIE aJICHOBUPYCHI, BCE THITBI BH-
PYCOB TpHIINa, MOJUOMHUEINTA, SHTEPAIBHBIX, TAPEH-
TEepaJbHBIX TENaTHTOB, Tepreca, "aTUIUYHOM ITHEB-
mornn" (SARS), BUY-undexmnuu u ap., BKIOYas
KOPOHaBUPYCHI), a Takke MaTOreHHble T'pUOBI pojia
Candida, Trichophyton.

Uccnenyemble ne3nHQEKTaHTHl OBLIM NPEIOCTaB-
JIEHBI TPEACTABUTEIIMU TPYIel kKommannii "KoHTu-
HeHT".

CIIEKTPOMETP JIJIS1 BUJUMOM OBJIACTH
CIHHEKTPA (A =380-760 um)

[ns uccrnenoBaHusi CEKTPOB MPOITYCKAHUS >KU-
KUX KOHIICHTPATOB (Ae3WH(DHUIMPYIONINE CpPEICTBA
Jlaiik, 'pann, AKBanaiT) B BUAMMOM JUANa30HE JUTHH
BOJIH HCIIONB30BAJICS CIICKTPOMETP, BHEITHUU BHUIT
U CTPYKTYpHAasl cCXeMa KOTOPOro MpUBEIAEHBI Ha puc. 1
u puc. 2.

B nporecce n3mepeHuid CHUMAINCh CIIEKTPBI MPO-
IMyCKaHUS HUCCIIEIyEMBIX BeIiecTB. B coctaB cmek-
TPOMETpPa BXOJWIU TOJUXPOMATOpP C BOTHYTOH IH-
(pakLUMOHHON PEIeTKOM, ycTaHaBIMBaeMON Ha KJlac-
cryeckoM kpyre Poymanma, goTompmeMHOE YCTPOU-
ctBo (II3C-nuHelika) U cucTemMa OCBEIICHHUS (OCBETH-
Tenb). BorHyras audpakimoHHas pemieTka mnapa-
JIENBHO  BBIMONIHSIA  QYHKIMH — (OKYCHPYIOIIETO
U JIUCIICPTUPYIOIICTO 3JIEMEHTOB M He TpeboBaiia
MIPUMEHEHUS JTOMOJIHUTEIbHOW onTHkH [13—15]. do-
TONMPUEMHOE YCTPOMCTBO HAXOAWIOCH Ha Kkpyre Poy-
JaHAa HaNpoTHB TUGPAKIUOHHOW pPEIIeTKH, YTO
obecnieunBano OBICTPOICHCTBUE CIIEKTPOMETPA U OJI-
HOBPEMEHHO YIPOIIAIO KOHCTPYKIUIO B IIETIOM, T.K.
MO3BOJISUIO UCKJIIOUUTh MEXAHUUYECKYIO CUCTEMY CKa-
HUPOBAHUS CIEKTPA.

Puc. 1. Baeurnuii Bua criekrpomerpa
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Puc. 3. Cxema ocBeTuTenpHON

Ha puc. 3 mpuBenen ocserureins, rae Oblia mpu-
MEHEHa JIaMIla HaKaJIMBaHHUS C KPUIITOHOBBIM HAIOJI-
HeHneMm (pabodee HampspkeHue 6.0 V, Tok 0.75 A).
Hcnonb3oBaHne KPUNTOHOBOTO HAMOJHEHHS I103BO-
JSUI0 YBEJIMYUTH CBETOOT/AYY JIAMITHI 32 c4eT Oolee
BBICOKOH TeMIepaTypbl CIMpaJIi HaKaJa.

Jnst aHanmm3a, UCCIeyeMOoro BelecTBa MPUMEHS-
JMCh CIICMAIM3UPOBAaHHbBIE KIOBETHI ¢ pabodel -
HOM OoT 0.1 MM 110 0.5 MM U OIITHYECKUMH IIJIOIIAIKA-
MU U3 Jeiikocandupa. KioBeTsl uMenu TOMMIUHY

HAVYYHOE [NIPUBOPOCTPOEHME, 2021, Tom 31, Ne 4

CHUCTEMBI (OCBETHTEINb)

0.05 mM. KroBeTsl ¢ m3MepsieMbIMU SKUAKO(AZHBIMHU
cpeJaMH  YCTaHAaBIMBAINCh B  KOJJIUMHPOBAaHHOM
My4YKe CBETa, KOTOPBII (opMUpyeTCs ABYXJIMH30BBIM
(;muH3bI 1 1 2) KOHAEHCOPOM.

BripaBHUBaHWE pacripeneleHds HWHTEHCUBHOCTH
CBETa B IMpeJieNax CHEeKTpalbHOro auamasoHa 380-—
760 HM oOecreYHBajIOCh JOTOJHUTEIBHBIM ONTHYE-
cKUM (UIBTPOM Ha OCHOBe 1BeTHOTO cTekina CC-6.

Hcnone3yemoe mporpaMmHoe oOecrneyeHne ocy-
LIECTBJISUIO BBIBOJ PE3YJIbTATOB U3MEPEHUI CIEKTPOB
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NPOITYCKaHUs B BUJE YUCIIOBBIX MACCHBOB U B rpadu-
yeckodl popme (B BUIE 3aBUCUMOCTH KO3(PQHUIIMECHTA
NPOITYCKaHMS OT JUIMHBI BOJIHBI), @ TAKXKE COXPAHSIO
9TH JAaHHBIE.

CriektpomMeTp obecrieunBan u3MepeHne Koddpou-
LUEHTa MPOIYCKaHUs Ae3WH(PEKTaHTOB B JHana3oHe
mmH BoimH 380—760 HM C TOTPENIHOCTHIO HE XYXKe
AT <2%.

SKCHHEPUMEHTAJIBHBIE PE3YJIBTATHI

HccnenyeMblie 0OJHONPOLIEHTHBIE PACTBODHI JE3HH-
(GUIMPYIOMHKX CPeACTB ObUTH MTOMELIEHBI B KIOBETHI.

B pabore OblIM M3MEpEHBI CIEKTPHI MPOIMYCKaHHS
pPacTBOpPOB M JUCTHJUIMPOBAHHOH BOJBI, KOTOpBIE
MIpUBEJICHBI Ha puC. 4.

Ha puc. 4 mokaszano pacnpenenenue kodduimen-
Ta MPOITYCKAaHUS OT JJIMHBI BOJHBI HccienyeMbix 1%
pacTBOPOB U TUCTUILTUPOBAHHON BOIBI.

XapakTepHble 0COOEHHOCTH B BUAMMBIX CIIEKTPax
WCCIIEIOBAaHHBIX BelIeCTB OblIM pasHbIMH. OIHAKO
CIIEKTPAJIbHBIE 3aBUCUMOCTH Je3uH(pekTanToB Jlaik
u I'pang mo ¢gopme OBUTM CPaBHHMBI, a IOJIOKEHHE
XapaKTEepHOTO MaKCHMyMa HPOIYCKaHUS HPUXOIH-
JIOCh Ha JUIMHY BOJHBI A = 580 HM (MHHUMYM IIOTJIO-
menus K(A) — »1o "miewo" mmsa Jladik m 'pamm).
CrieKkTpanbHblii MUHHUMYM TNPO3PAuyHOCTH JUIA AKBa-

E. E. MAMIOPOB, C. B. KOJIJECHUUYEHKO, I'. A. LIIFTAHKOBA u 1p.

JAUT B BUAUMOW OOJIACTH CHEKTpa MPUXOJUTCS Ha A =
=595 BM (MakcUMyM TmOTJOmIeHHS — "Tuieuo"
B crektpe K(A) mis AKBamaliT COOTBETCTBEHHO).
Ha nnuHHOBONHOBOW rpaHHIe pabovero CreKTpalib-
HOro anarna3oHa (A > 750 HM) Bce CIEKTpBl MOHOTOH-
HO CTPEMIINCh K MAaKCUMYMY U C YUETOM MOTPELIHO-
cTu u3MepeHuit T u3-3a MOTEPh HAa rpaHULIaxX paszjesa
"OKHO KIOBETHI — HCCIEAYEMBIN pacTBOp" BCIEJICTBUE
CYIIIECTBEHHOTO pa3iNuus B IOKas3aTese Mperomiie-
HUS PacTBOPOB Pa3IMYHOTO COCTaBa ObUTM ONHM3KH
K TPO3pavyHOCTH KIOBETHI C JUCTWIJIHMPOBAHHON BO-
Joi, mpuHsaToM 3a 3tanoH ¢ 7 = 100%. Baxuo, uro
npu oauHaKkoBod koHueHtpauun (1%) Jlaiik u I'pana
MOJIO’KEHUE XapaKTEPHBIX CIIEKTPAIBbHBIX OCOOEHHO-
CTel MPAaKTUYECKU COBMaao B 00omux ne3nH(peKTaH-
tax (kpusble 3, 4). KpuBasg 2 (AxBamaiT) oTiMdaiach
OT CIEKTpalbHbIX 3aBucuMocTeil Jlaiik u I'pann. Ilo-
BUIMMOMY, 3TO CBSI3aHO C HAaJH4YMEM XJIopa B BHIE
KOOPJIMHAIMOHHO-CBSI3aHHOTO HEOPTaHUYECKOT'O KOM-
IIeKca.

B mpuBeneHHBIX MCCIIEOBaHUAX Ha pHC. 4 BUIHO,
910 KO3(h(UIMEHTH NPOMYCKaHUS AAaHHBIX J1€3WH-
(exTaHTOB OTIHMYHBI Apyr OT Apyra. I[lostomy
B JaTbHEHWIUX HCCIENOBAHUAX M MPH MPOU3BOJICTBE
Ne3MH(EKTaHTOB HEOOXOJMMO YUYHUTHIBATH HE TOJBKO
XMMHYECKUI COCTaB, HO M ONTHYECKHE CBOWCTBA Be-
IIECTB.
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Puc. 4. CriekTpsl IpoITyCKaHHS HCCIEAYEMBIX IE3HHGUINPYIONINX CPEACTB ¢ KOHIEHTparmei 1%

Y AUCTUJUTUPOBAHHOMN BOJBI.
1 — Bogna; 2 — Axsanaiit; 3 — I'pann; 4 — Jlaiik
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3AK/IIOYEHUE

IIpencrapienHass BO3MOXKHOCTh NPHUMEHEHHUS aB-
TOMATU3UPOBAHHOTO CHEKTPAIHLHOTO MPUOOpa MOXKET
OBITh HKCIOJIb30BaHA IS M3YYCHHSI ONTHYECKHX
CBOMCTB Ne3MHMOUIIUPYIONINX CPENCTB B hOopMe KOXK-
HBIX AHTHUCENTUKOB M XUIKOTO MbLIA, & TaKXXE TBEP-
TIOTENBHBIX Je3UH(PEKTAaHTOB.

Hannas paboTa npeACTaBIseT UHTEPEC IS ONTH-
YeCKOTO MPUOOPOCTPOCHMSI, MEIUIIUHEI, 3KOJIOTHU,
OMOJIOTHH U TIPOMBIIIIJICHHOCTH.
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The paper highlights a modern spectral device for measuring the optical parameters of solid-state materials in
liquid-phase. The development of these devices is promising for optical instrumentation and science in general,
since these devices are informative, highly accurate and provide reliable information. In the paper the appear-
ance, block diagram and lighting system of the spectrometer are presented. The spectral dependences of the
transmission on the wavelength in the visible range of the spectrum for disinfectants Like, Grand, Aqualite (1%
solutions) are obtained. For the analysis of the studied substances, specialized cuvettes with a working length
from 0.1 to 0.5 mm and leucosapfir optical pads were used. The cuvettes were 0.05 mm thick. The spectrometer
provided measurement of the transmission of disinfectants in the wavelength range of 380—760 nm with an error

not worse than AT < 2%.

Keywords: disinfectant, spectral device, wavelength, transmission coefficient, two-lens condenser, optical filter, cuvette

INTRODUCTION

The development of various directions of produc-
tion is associated with the improvement of methods
and means of the scientific base of experimental re-
search. Optical inspection methods play an important
role [1, 2]. These methods let to achieve the most reli-
able experimental results without mechanical contacts
with the subject of research. In this area, the most ver-
satile research methods are spectral methods and
technical means [3, 4]. These methods let to solve
such a problem as the study of the composition, struc-
ture and state of the investigated substance in different
states of aggregation [5, 6].

Modern spectral methods and instruments for mea-
suring the optical parameters of liquid-phase, solid-
state and gaseous media and the operation of the cor-
responding instruments and systems are based on ob-
taining absorption, transmission, and reflection spec-
tra of the samples under study [7, 8]. Analysis of the
science data showed that the spectral devices operat-
ing in the visible region of the spectrum (A = 380—
760 nm) are the most promising in this class of devic-
es [9, 10]. This direction in optical instrumentation is
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promising: devices and systems have a high mea-
surement accuracy and small sizes, meet the require-
ments of production control, and are easy to operate
[11,12].

Therefore, studies of the optical properties of disin-
fectants may be of interest to manufacturing compa-
nies, health care institutions, and optical instrumenta-
tion research centers.

The aim of the work was to obtain the optical pa-
rameters of disinfectants by means of an automated
spectral device operating in the visible wavelength
range.

FORMULATION OF THE PROBLEM

In practice, it is significant to obtain optical para-
meters for liquid-phase disinfectants

—in medical institutions, municipal and social fa-
cilities;

—in industrial enterprises, trade and service facili-
ties;

—in the beauty industry, sports and tourism;

—at food enterprises, transport, in education;
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—by people in everyday life and in any other loca-
tions where it is necessary to ensure safety of people
from pathogenic microorganisms.

Manufacturers of disinfectants recommend their
product due to the chemical composition of the sub-
stance. Obtaining the optical parameters of the sub-
stances under study by spectrometry is of great inter-
est. This means that the presented research may be of
interest both for medicine and for any area where hu-
man activities are carried out.

OBJECTS OF STUDY

Disinfectants can be classified into several main
groups: liquid concentrates, disinfectant tablets and
granules, disinfectants in the form of skin antiseptics
and liquid soaps. The work investigated liquid con-
centrates (disinfectants Like, Grand, Aqualite).

Like [Layk] consists of corrosion inhibitors, syn-
ergists and functional additives; pH 7.0. of 1%
aqueous solution. Well biodegradable and environ-
mentally friendly, actively affects the viruses of ade-
noviruses, influenza HsN;, influenza H;N,, parain-
fluenza, ARVI, SARS, enteroviruses, rotaviruses, he-
patitis A, E, B, C, D, G, herpes, HIV, poliomyelitis.
Removes fungi of the genus Candida, Trichophyton,
mold fungi, as well as especially dangerous infections
(plague, cholera, tularemia).

Grand [Grand] is formulated with tertiary amines,
isopropyl alcohol, corrosion inhibitors and functional
additives. It is not required to flush away the working
solution after disinfection, it is used in the presence of
patients, retains its properties after freezing and thaw-
ing. Efficiently acts on gram-positive and gram-
negative bacteria, viruses, (including adenoviruses,
influenza HsN;, influenza H;N;, parainfluenza, ARVI,
SARS, enteroviruses, rotaviruses, hepatitis viruses A,
E, B, C, D, G, herpes, HIV, poliomyelitis. Highly ef-
fective against fungi of the genus Candida, Trichophy-
ton, mold fungi. Removes cysts and oocysts of proto-
zoa, eggs and larvae of helminths.

Aqualight [Akvalayt] contains active chlorine in the
form of a coordinated inorganic complex; corrosion
inhibitors, emulsifiers and functional components.
This liquid pertains to the fourth (lowest) hazard class,
it works stably even with minimal concentrations of
solutions, is able to overcome the resistance of micro-
organisms. Qualitatively acts on gram-positive and
gram-negative bacteria. Blocks viruses (including
adenoviruses, all types of influenza viruses, poliomye-
litis, enteral, parenteral hepatitis, herpes, SARS, HIV
infection, etc. including Coronaviruses), as well as
pathogenic fungi of the genus Candida, Trichophyton.

The investigated disinfectants were provided by
representatives of the Continent group of companies.
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SPECTROMETER FOR VISIBLE SPECTRUM
(A =380-760 nm)

To study the transmission spectra of liquid concen-
trates (disinfectants Like, Grand, Aqualight) in the
visible wavelength range, a spectrometer was used,
the appearance and structural diagram of which are
shown in Fig. 1 and Fig. 2.

In the course of measurements, the transmission
spectra of the investigated substances were recorded.
The spectrometer consisted of a polychromator with
a concave diffraction grating installed on the classic
Rowland circle, a photodetector (linear CCD), and
a lighting system (illuminator). The concave diffrac-
tion grating also performed the functions of focusing
and dispersing elements, and did not require the use of
additional optics [13—15]. The photodetector was
placed on the Rowland circle, opposite the diffraction
grating, which ensured the spectrometer operational
high speed and at the same time simplified the design
as a whole, since it made it possible to exclude the
mechanical system for scanning the spectrum.

Fig. 1. Appearance of the spectrometer

Fig. 2. Structural diagram of the spectrophotometer

Fig. 3 shows an illuminator with an incandescent
lamp and a krypton filling (operating voltage 6.0 V,
current 0.75 A). The use of krypton filling allows to
increase the light output of the lamp due to the higher
temperature of the filament.

Fig. 3. Lighting system diagram (illuminator)

For the analysis of the investigated substance, spe-
cialized cuvettes with a working length of 0.1 mm to
0.5 mm and optical platforms made of leucosapphire
were used. The cuvettes were 0.05 mm thick. The cu-
vettes with liquid-phase media to be measured were
set in a collimated light beam formed by a two-lens
(lenses 1 and 2) condenser.

Alignment of the distribution of light intensity
within the spectral range of 380-760 nm was provided
by an additional optical filter of colored glass CC-6.

The installed software displayed the results of
measurements of the transmission spectra in the form
of numerical arrays and in graphical form (in the form
of the dependence of the transmission coefficient on
the wavelength), and also saved these data.
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The spectrometer provided measurement of the
transmission ratio of disinfectants in the wavelength
range of 380—-760 nm with an error not worse than
AT <2%.

EXPERIMENTAL RESULTS

The 1% solutions of disinfectants were placed in
cuvettes. In this work, the transmission spectra of 1%
solutions and distilled water were the subjects for
measurement. Fig. 4 shows the distribution of the
transmittance ratio of the wavelength of the investi-
gated substances.

Fig. 4. Transmission spectra of the investigated disinfec-
tants (1% concentration) and distilled water.
1 — water; 2 — Aqualight; 3 — Grand; 4 — Like

The observed features of the investigated sub-
stances in the visible spectra were different. The spec-
tral dependences of disinfectants Like and Grand were
comparable in shape, and the position of the distinct
transmission maximum was at the wavelength A =
=580 nm (the absorption minimum K(}) is a "shoul-
der" for these disinfectants).

The spectral minimum of transparency for Aqua-
light in the visible region of the spectrum falls on A =
=595 nm (the maximum absorption is a "shoulder" in
the K(A) spectrum for Aqualight respectively). At the
long-wavelength boundary of the working spectral
range (A > 750 nm), all spectra monotonically tended
to a maximum and, taking into account the measure-
ment error of 7 due to losses at the interfaces "cell
window — test solution" as a resutl of a significant dif-
ference in the refractive index of solutions of various
compositions, they were close to the transparency of
the cuvette with distilled water, taken as a standard
with 7' = 100%. It is important that at the same Like
and Grand concentration (1%), the position of the dis-
tinct spectral features of both disinfectants practically
coincided (curves 3, 4). Curve 2 of Aqualight differed
from the spectral dependences of Like and Grand.
Apparently, this is due to the presence of chlorine in
the form of a coordinated inorganic complex.

Fig. 4 shows that the transmission coefficients of
these disinfectants are different from each other.
Therefore, in further research and in the production of
disinfectants, it is necessary to take into account not
only the chemical composition, but also the optical
properties of the substances.

CONCLUSION

The presented possibility of using an automated
spectral device can be helpful to study the optical

properties of disinfectants in the form of skin antisep-
tics and liquid soap, as well as solid-state disinfec-
tants.

This work is of interest for optical instrumentation,
medicine, ecology, biology, and industry.
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