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PEOPAKTOMETPUYECKHUE CPEIACTBA KOHTPOJIA
BOJHBIX PACTBOPOB TETPAXJIOPOTHUJIEHA

B pabore paccmoTpeno npuMeHenue pedpaxromerpuueckoro npudopa YPJI-1 (PD) mis usmepenust KOHICHTpAIK-
OHHOM 3aBHCHMOCTH ITOKa3aTeNs MPETOMIIEHHS B BOAHBIX PacTBOpAx TeTpaxyopaTuieHa. lIpencraBieHHoe uccie-
JIOBAHME AKTYaJIbHO U MEPCIEKTUBHO, T.K. BBISIBICHHE ONTHYECKUX MAPAMETPOB y AAHHBIX CPEJl BaJKHO JUI XUMHYE-
CKHUX MPOM3BOJICTB. B cTaThe NpHUBE/CH BHEIIHMI BU/I 1aOOpaTOpHO# pedpakroMmerpudeckoil ycranoBku ¢ YPJI-1,
a TaKoKe JaHBl TEXHUKO-IKCILTyaTallHOHHBIE XapAKTEPHCTUKH HCIOIB3YEeMBIX B CPAaBHUTENBHBIX H3MEpEeHHsX ped-
paxromeTpoB. [lomydeHsl pe3yabTaThl U3MEPEHUH pepakToMeTpaMil KOHIIEHTPAIMOHHOW 3aBHCUMOCTH MTOKa3aTels
MIPEJIOMJIEHHSI MCCIeAyeMbIX BemiecTB. (COINOCTaBIEHBl JaHHBIE WM3MEPEHMH C pe3ylIbTaTaMH, MOJIY4EHHBIMHU
Ha pedpaktomerpe PR-03-M (K-Patents OY, ®unnsuaus). I[lorpemiHocts 3KCIEpUMEHTa HE MpeBbIIIAIA

Ak <0.4%.

Kn. ca.: morpentHocTs U3MEpeHuid, HHTEPIOJLILIUS, PePpakTOMeTp, IIOKa3aTeNb IPEIOMIICHHS, KOHLIEHTpaLus,

TIOJIMHOM

BBEJIEHUE

B nacrosimee Bpems TeTpaxiopITHIICH (IIEpXJIop-
9TUJICH) U €r0 BOIHBIE PACTBOPHI LIMPOKO IPUMEHS-
IOTCSl B Pa3iMYHBIX OTPACisAX NPOMBIIIICHHOCTH U B
HaydHBIX HccienoBanmsx [1]. Mcnomp3oBanme 3Toro
XMMHYECKOI0 PACTBOPHUTENS OTHOCHUTCS K MAIIMHO-
CTPOEHMIO, METAJUTypruy, Paguo3JIeKTPOHUKE, Iepe-
BooOpaOaThIBalONIeld WHIYCTPUH, a TaKkKe K TeK-
CTUJIBHOM IPOMBIIIEHHOCTH, 1€ OONblIe IOJOBUHBI
BCEro MPOM3BOAMMOrO TETPAXJIOPATHUIIEHA NPUMEHS-
€TCS B XUMYHCTKAX JUIS CyXOW YHCTKH OEXIbI [2].

Jln1s1 KOHTPOJISI COCTaBa BOIHBIX PacTBOPOB TETpa-
XJIOP3TUIIEHA, YIOBJIETBOPSIOIIETO TPEOOBAHUIM TeX-
HUYECKMX HOPM M YCIOBHSM B KOHKDPETHBIX IPOM3-
BOJICTBaX, MOTYT OBITh 3(PQEKTHBHO HCIOIH30BAHBI
METOJBI M cpescTBa pedpakromerpun [3]. Pedpaxro-
METpUYECKHE HPUOOpPHI M CHUCTEMbI IUII M3MEPEHUs
BEILECTB PA3HOI0 arperaTHOro COCTOSHUS UCIOJb3Y-
0T METOJl TOJIHOTO BHYTPEHHEro oTpakeHus [4-7].
CymecTByrOT pedpakToOMETpHUIeCcKine AATIUKH, KOTO-
pble MOHTHPYIOTCSI HEITOCPEICTBEHHO B TEXHOJIOTHYE-
CKMH TIOTOK, obecredunBasi KOHTPOJb COCTaBa W 00-
I pacxof ucciemayemoro Bemectsa [8—10].

Pedpakromerpusi, Kak HHCTPYMEHT JOCTOBEPHBIX,
WHGOPMATHUBHBIX M  BBICOKOTOYHBIX H3MEPEHUil,
JNOJDKHA ONMpaThcs Ha KOJIMYECTBEHHbIC JaHHBIE
[0 TI0KA3aTeNI0 MPEIOMIIEHHUS, €0 TeMIIEpaTypHOMY
KOO PUITUEHTY, ONTHYECKOMY MOTJIOMIEHHIO0 B pado-
4YeM JMara3oHe TeMIIEpaTyp U KOHLEHTpPALMi Hcclie-
nyeMoro oobekta. B HaydHOI nmuTepaType Takas WH-
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(dbopmanus Mo TeTPaxJIoOpITUIIEHY U ero BOJHBIM pac-
TBOpaM OCBellleHa B orpaHudeHHoOM oOwveme [11-15].
[IpencraBneHHble KOHLIEHTPALMOHHBIE 3aBHCUMOCTH
nokaszarens npenomieHus n(k) mpu A = 633 HM u ¢ =
=20 °C ™MoryT OBITh JIOTIOTHEHHI.

Takum 00pa3oM, BBISABIIEHHE ONTHYECKHUX CBOICTB
BOJIHBIX PAaCTBOPOB TETPAXJIOPITUIIEHA B CBSI3H C IEp-
CIEKTUBOW  NPHUMEHEHUS  pePpaKkTOMETPHUUECKUX
CPEACTB IJIs1 KOHTPOJISI MX COCTaBa OCTAETCsl AKTyaslb-
HOHM 3ajauel ucciaemoBanus. HeoOX0aIUMMO OTMETHTB,
YTO  ONTUKO-JIEKTPOHHBIE  aBTOMATHU3WPOBaHHbIE
pedpakToMeTpsl 00IIEero HazHAYEHUS I PelleHHs
MOCTAaBJIGHHOM 3alauyd HE MPUTOAHBI, T.K. TPeOyroT
HpoLenypbl KaJuOpOBKHM B HCCIEJOBAaHWM 3THUX Be-
mecTB. [loaTOMy mpeacraBisier MHTEpEC MCCIEnoBa-
HUE ONTHYECKUX CBOWCTB TETPAXJOPITHIIEHA U €ro
BOJIHBIX PacTBOPOB B JIA0OPATOPHBIX YCIOBHSAX.

Lenp paboThl — TpUMEHUTH pedpakToMeTpude-
CKYIO J1JaOOpaTOPHYIO YCTAHOBKY JJIsl H3MEPEHUS BOJ-
HBIX PaCTBOPOB TETPAXJIOPITUIICHA.

ITOCTAHOBKA 3AJIAYN

CyIIecTBeHHYI0O HAyYHYIO0 W TPAaKTHUECKYIO 3Ha-
9UMOCTh KaK CPEACTBO KOHTPOJS COCTaBa BOIHBIX
pPacTBOPOB TETPAXJIOPITWIEHA B PA3IMYHBIX ITPOH3-
BOJICTBaX NPEICTABIAIOT pedpakToMeTpruecKkue Tex-
Homoruu. [lorpeburenu (fopuauvecKkue JIMIa) TOMK-
HBI 3HaTh, KAKOW COCTAB XJIOPCO/EPIKAIIEro PacTBopa
OyZer MCHonb30BaH ISl 0OpaOOTKM TOM WM WHOH
nponykiuu. MHorma mH(opMamus 1mo cocraBy Hpo-
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IYKLUH, COAEpKallascsi Ha 3TUKETKE, HE COOTBETCT-
BYET ACUCTBUTENBLHOCTH. Toraa Ha MOMOILb NPUXOIAT
nabopaTopHbIe pepakToMeTpHUIECKre METOBI U Cpel-
CTBA KOHTPOJIS XKHUAKO(A3HBIX Cpex.

B paGore HeoOXoauMo OBLIO IKCIIEPUMEHTATHHO
HCCIIel0BaTh KOHLIEHTPALIMOHHYIO 3aBUCHMOCTh TTOKa-
3aTesns MPeIoOMIIEHHs] BOIAHBIX PAcTBOPOB TETPAXJIOp-
atmiieHa npu k = 0-16%, A = 633 um, ¢ = 20 °C.

[lonyyeHne onTHYECKHX NAapaMETpPoOB IO 3THM
pacTBopaM NpENCTaBIsieT UHTEpeC Kak AJIsl IPOU3BO-
UTeNel, Tak U U oTpeOuTeNnei mpoIyKTa.

OO0pa3ub! A1 UcclleoBaHMs ObUIM MpenocTaBlie-
HBI CeThIO CPOYHBIX XUMUHCTOK "JloToc".

OBBEKTBI U METOJ NCCJIEJOBAHUSA

HcxonHpIMH KOMITIOHEHTaMH{ JUISL TIPUTOTOBJICHUS
HCCIICIOBAHHBIX BOJHBIX PACTBOPOB OBLIN TETPAXJIOP-
3TWJICH M AMCTHJUIMPOBaHHAs BoAa. B cooTBercTBUM
¢ TpeOOBAaHUSAMH TEKCTUIBHOW MIPOMBIIIIIEHHOCTH IIPH
00paboTKe W OTHENTKe NPOAYKIHNH, KOHIIEHTPAIIHS
pactBopoB coctaBisia k = 0-16%. Ilpu moaroroske
pPacTBOpOB  HCHONB30BAINCH  CEPTUPULMPOBAHHBIE
JJIEKTPOHHBIE BEChl C IOTPEIIHOCTHIO H3MEpEHHH
+100 mr mig padoueii mkanst g0 500 T.

s u3aMepeHnii KOHUEHTPALMOHHON 3aBUCUMOCTH
mokazatenst mpernomienust n(k) mcmoib3oBanach Ja-
OopatopHasi pedpakTomerprueckas YCTaHOBKa C ce-
puitaeiM pedpakTomerpom YPJI-1 (P®) u ¢ tepmo-

crarom MLW U2 [16-18]. Ha puc. 1 npusenex
BHEIIHUNA BUJ TabopaTopHON ycTaHOBKH. Pedpakro-
METpHUYecKasl yCTaHOBKA JaBaja BO3MOXHOCTb IPO-
BOJIUTH U3MEPEHUS IIOKA3aTeNs IPEIOMIICHUS BOTHBIX
pacTBopoB ¢ KoHIeHTpauuei or 0 no 16% npu cran-
mapTtHeIX ycnmoBusix ¢ =20°C Ha UIMHE BOIHBI
A =633 HMm.

CyMMapHas OTrpelHOCTh U3MEPEHHH MoKa3aTess
npenoMieHus (k) B HCCIEIOBAHHOM JTHANa30HE KOH-
nentpauuii k = 0-16% cocraBisiina He xyxe An =
=0.0004. Orta morpemHOCTh OHpEAEsIach Kak Io-
IPEIHOCTBIO M3MepeHuil pedpakromerpa YPJI-1 (mo
An = 0.0002), Tak ¥ TOTPENTHOCTHIO KOHIIEHTPAIIHH
pactBopa (Ak = 0.0002). [Ipon3BeneHHbIE H3MEPEHUS
JEMOHCTPUPOBAIM  TEMIIEPATypHYI CTaOMIIBHOCTD
B ycloBusiX TepMmoctatupoBanus (At =1 °C mns ¢ =
=10-60 °C).

Jns HezaBHCHMMOW INPOBEPKHU pE3YyJIbTAaTOB H3MeE-
pEeHMIA TIPUMEHSIICS aBTOMAaTH3UPOBAHHEIN pedpax-
tomerp PR-03-M (K-Patents OY, ®unnsauaus), uc-
MOJB3YIOUIMK NPU3MY, W3TOTOBJIECHHYIO M3 LINHHEIS.
OTO MO3BOJSUIO NPOU3BOAWTH H3MEPEHHsT Ha A =
= 589.3 um npu Temneparype ¢ = 20 °C ¢ norpemHo-
ctbro An = 0.0002.

TexHUKO-9KCIUTyaTallMOHHbIE XapaKTEePUCTUKH Jia-
OopatopHoro pedpakromerpa YPJI-1 u aBromaTusu-
poBarHOro pedpakromerpa PR-03-M mpuBeneHst
B Tabm. 1.

Puc. 1. JlabopaTtopHasi pedpakTomerpuyuecKkas yCTaHOBKA JUIS M3MEPEHHI
KOHLICHTPALMOHHOW 3aBHCHMOCTH TIOKa3aTeNs IIPEJIOMJICHUSI B BOJHBIX
pacTBOpax TETPaxJIOpP3TUIICHA.
1 — pedpaxromerp YPJI-1, 2 — tepmocrar MLW U2
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Ta6ua. 1. TexHUKOo-3KCIUTyaTallMOHHbBIE XapaKTepPUCTUKHU T1abopaTopHOl pedpakTomMmerpuieckol ycraHoBku ¢ YPJI-1

u pedpaxromerpa PR-03-M

XapakTepucTUKa Monens
PR-03-M YPJI-1
[lxana uzmepenuii n n
Pabounii nuama3oH KOHIIEHTpaIii 1.310-1.540 1.200-1.700
[Torpemnocte u3mMepeHui 0.0002 n 0.0002 n

Marepuai KFOBETHOH KaMepbl

TutaHOBEI cIIJIaB

Hepx. crans

Martepuain snementa [1BO

Innuens

Crexmno TD2

Bpewms nsmepenus

<5c¢ -

["abaputHbIE pa3meps! (MM)

125 x 226 x 267

400 x 180 x 260

Macca, ue 6oree (kr)

0.250 7.5

BbIBOI JaHHBIX U3MEPEHUIT

KuikokprcTaIIIMYeCKUi JUCTUIeH

I'ma3 maOmrogarens

TemnepaTypHbIil 1uana3ox
9KCIITyaTaluu

-20...+130 °C

+5...+440 °C

TemnepaTypHBbI peXUM XpaHEHUS
U TPAHCIIOPTHPOBKU

—10...+50 °C

—20...+50 °C

SKCIIEPUMEHTAJIBHBIE PE3YJIbTATHI

B pabote nomydeHsl 3KcIIepUMEHTaIbHbIE PE3YJIb-
Tatbl u3MepeHuid Ha YPJI-1 KOHUEHTpalMoHHOHN 3a-
BHCHUMOCTHU II0Ka3aTelis IPETOMIICHHS BOAHBIX pac-
TBOPOB TETPAXIIOPITUICHA (Mycr)-

Onu noziexanu CpaBHEHNIO C U3MEPEHHBIMH 3Ha-
YeHUSIMM, MOJIy4YeHHbIMH Ha pedpakromerpe K-
Patents OY PR-03-M (nk.p).

OKcIleprMeHTaNbHBIE JaHHBIE OBUTH TpEICTaBIie-
HBI IOJIMHOMOM TPEThel CTEIeHHU:

— 49325 - 10° K + 57102 - 10° 2 +
+0.001312 - k— 1.3330.

B tabn. 2 mpuBeneHs! pe3yiabTaThl U3MEPEHUH, T10-
TydeHHble Ha JabopaTopHON pedpakTOMeTpUIecKOn
ycraHoBke ¢ cepuitHbiM YPJI-1 mpu A =633 uM, ¢ =
=20 °C u na pedpakromerpe PR-03-M (K-Patents
OY) mpu A =589.3 am, t = 20 °C

3HAaYMMOCT, B TPAKTHUECKOH pedpakTOMEeTpun
WMeeT 3aBUCHMOCTb k(7). OOBIYHO TaKyl0 3aBHICH-
MOCTb UCTIOJB3YIOT IS KaTHOPOBKH peypakTOMETPOB
pasnu4yHOro HasHadeHHs. [l BOXHBIX PacTBOpPOB
TETPaxXJIOpATHIICHA 3TH 3aBUCHMOCTH  I1OKa3aHbI
Ha puc. 2.

Noken =
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Ta6u. 2. DKcriepuMEHTaIbHBIE PEe3yIbTAThl U3MEPEHUHA
TOKa3aTelsl MPeToMJIeHHsT BOJHBIX PAacTBOPOB TeTpa-
XJIOpATHIICHA

k, % Moken 1K AN = Nyen — NKp
0 1.3330 1.3330 0

2 1.3387 1.3390 —0.0003

4 1.3480 1.3478 0.0002

6 1.3524 1.3555 —0.0031

8 1.3592 1.3591 0.0001

10 1.3652 1.3604 0.0048

12 1.3792 1.3798 —0.0006

14 1.3870 1.3883 —0.0013

16 1.3942 1.3950 —0.0008

3aBucuMoCTh k(n) Ha puc. 2, a, HHTEPIIOTUPOBA-
J1ach TIOJTMHOMOM:

kyeen = 16002 - 12y — 66584 - 0+
+ 92571 - Moy — 42987,

[Tony4yeHHble MOrPEIIHOCTH  W3MEPEHHUH i
kescen(Poxen) HE TIpeBbIany Ak < 0.3 % u and kxp, (nk-p)
Ak < 0.2 %. PacxoxxaeHue pe3yabTaToB ¢ JBYX NpH-
0OpOB TIpeACTaBIIeHO Ha puc. 2, O.
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Puc. 2. Pe3ynbpraTsl OIpeAeneHusl KOHIEHTPAUN BOAHBIX PAaCTBOPOB TETPAXJIOPITHICHA B 3aBHCHMOCTH OT IOKa3aTels

TIPEJIIOMIICHU .

Ha a: TOYKM — 3KCIIEPUMEHT, CIUIOIIHAS JIMHUA — PACYET; 6 — CXOMMMOCTb 3KCIIEPUMEHTA (Kycn) M KOHTPONA (Kk.p)

B menoM momydeHHBIE PE3yNBTaThl YIOBIETBOPS-
10T TpeOOBaHUAM TIPOMBITIIEHHOHN pedpaKkTOMETpHUH.

3AK/IIOYEHHUE

OnTHKO-3IIEKTPOHHBIE TPUOOPHI U KOMILIEKCHI HC-
MOJB3YIOT JUISE KOHTPOJISI HCCIIEyEeMbIX OOBEKTOB, TIe
HeoO0XOAMMa BBICOKash TOYHOCTh M3MepeHuil. B pabo-
TE TPOBEAEHBI AKCIIEPUMEHTAIbHBIE HCCIEeTOBAHHS
BOJHBIX PAcTBOPOB TETPAXJIOPITUIIEHA Pa3HBIMU

pedpakromerpuaeckuMu ipudopamu it coopa ped-
PaKTOMETPUUYECKUX MapamMerpoB 3THX BemecTB. Ilo-
Ka3aHO, YTO OTEYECTBEHHBIE pedpakTOMEeTpHUEcKHe
TEXHOJIOTMU HE YCTYHNAroT 3apyOeKHBIM, IIPEXIE BCe-
ro, 10 TOYHOCTH HM3MEPEHMH XMMHYECKHX BEIIECTB
U UX PacTBOPOB.

Pe3ynpTaThl, HOTyYEHHBIE B JAHHOW CTAThE, MOT'YT
OBbITh TOJIE3HBIMHM KaK JAJI IPOU3BOIUTENICH XUMHYE-
CKOI'O BEILECTBA, TAaK U Ul pa3paboTUMKOB COBPEMEH-
HBIX pepakTOMETPUIECKUX PUOOPOB U JATINKOB.

HAVYYHOE ITPUBOPOCTPOEHME, 2022, Tom 32, Ne 2
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The paper a refractometric device (URL-1) for measuring the concentration dependence of the refractive in-
dex in aqueous solutions of tetrachloroethylene is considered. The presented study is relevant and promising,
since the identification of optical parameters in these media is important for chemical industries. The article
contains the appearance of a laboratory refractometric installation, as well as technical and operational characte-
ristics of refractometers used in measurements. The results of measurements of the concentration dependence of
the refractive index of the studied substances were obtained experimentally, which were compared with refer-
ence values from the scientific literature. The data of experimental measurements and reference values are com-
pared with the results obtained on a K-Patents OY PR-03-M refractometer. The error of the experiment did not
exceed Ak <0.4%.

Keywords: measurement error, interpolation, refractometer, refractive index, concentration, polynomial

INTRODUCTION ly used [3]. Refractometric instruments and systems

for measuring substances in different aggregate states

At present, tetrachlorethylene (perchlorethylene) use the method of total internal reflection [4—7]. There

and its aqueous solutions are widely used in various are refractometric sensors that are mounted directly

industries and in scientific research [1]. This chemical into the process flow, providing control of the compo-

solvent is used in mechanical engineering, metallurgy, sition and total consumption of the test substance [8—
radio electronics, woodworking industry, as well as in ~ 10].

the textile industry, where more than half of all pro- Refractometry, as a tool for reliable, informative
duced tetrachlorethylene is used for dry cleaning of and high-precision measurements, should be based on
clothes [2]. quantitative data on refractive index, its temperature

To control the composition of aqueous solutions of  coefficient, and optical absorption in the operating
tetrachlorethylene to meet the requirements of tech- range of temperatures and concentrations of the object
nical standards and conditions in industrial facilities, under study. In the scientific literature, such informa-
methods and means of refractometry can be effective-  tion on tetrachlorethylene and its aqueous solutions is
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covered to a limited extent [11-15]. The presented
concentration dependences of the refractive index n(k)
at A=633 nm and ¢ =20 °C can be supplemented.

Thus, the identification of the optical properties of
aqueous solutions of tetrachlorethylene in connection
with the prospect of using refractometric tools to con-
trol solution composition remains an urgent task of
research. It should be noted that optoelectronic auto-
mated general-purpose refractometers are not suitable
for solving the problem, because they require a cali-
bration procedure in the study of these substances. As
a result, it's worthwhile to investigate the optical cha-
racteristics of tetrachlorethylene and its aqueous solu-
tions in the laboratory.

The goal of this study is to see how well a refrac-
tometric laboratory setup works for testing tetrachlo-
rethylene aqueous solutions.

PROBLEM FORMULATION

Refractometric technologies are of significant
scientific and practical importance as a means of con-
trolling the composition of aqueous solutions of te-
trachlorethylene in various industries. Corporate con-
sumers should be aware of the composition of the
chlorine solution that is used to process a product.
Sometimes the information on the composition of
products contained on the label is not true. Then la-
boratory refractometric methods and means of moni-
toring liquid-phase media come to the rescue.

In this work, it was necessary to experimentally
study the concentration dependence of the refractive
index of aqueous solutions of tetrachlorethylene at
k=0-16%, A =633 nm, =20 °C.

Obtaining optical parameters of these solutions is
of interest to both manufacturers and consumers of the
products.

Samples for the study were provided by the net-
work of Lotos urgent dry cleaners (Saint Petersburg,
Russia).

OBJECTS AND METHOD
OF INVESTIGATION

Tetrachlorethylene and distilled water were the ini-
tial components for the preparation of the studied
aqueous solutions. According to the requirements in
the textile industry for processing and finishing of
products, the concentration of solutions was £ = 0-
16%. When preparing solutions, certified electronic
scales with a measurement error of =100 mg for
a working scale of up to 500 g were used.

The concentration dependence of the refractive in-
dex n(k) was measured using a laboratory refractome-
tric setup with a commercial YPJI-1 (Russia) refrac-
tometer and an MLW U2 thermostat [16-18]. Fig. 1
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shows the appearance of the laboratory setup. The
refractometric setup allowed for measuring the refrac-
tive index of aqueous solutions with concentrations
from 0 to 16% under standard conditions of ¢ = 20 °C
at a wavelength of A = 633 nm.

Fig. 1. Laboratory refractometric setup for measuring
the concentration dependence of the refractive index
in tetrachlorethylene aqueous solutions.

1 — refractometer YPJI-1, 2 — thermostat MLW U2

The total measurement error of the refractive index
n(k) in the studied concentration range k = 0—16% was
no worse than An = 0.0004. This error was determined
both by the measurement error of the YPJI-1 refrac-
tometer (up to An = 0.0002) and by the solution con-
centration error (Ak = 0.0002). The performed mea-
surements demonstrated temperature stability under
thermostating conditions (A¢ =1 °C for ¢ = 10-60 °C).

For independent verification of the measurement
results, a PR-03-M automated refractometer (K-
Patents OY, Finland) equipped with a spinel prism
was used. This enabled to perform measurements at
A =1589.3 nm, ¢t = 20 °C with an error of An = 0.0002.

The technical and operational characteristics of the
YPJI-1 laboratory refractometer and the PR-03-M au-
tomated refractometer are given in Tab. 1.

Tab. 1. Technical and operational characteristics of
the laboratory refractometric set-up with YPJI -1 and
refractometer PR-03-M

EXPERIMENTAL RESULTS

In this work, experimental results of measurements
of the concentration dependence of the refractive in-
dex of aqueous solutions of tetrachlorethylene (7,cq)
were obtained on YPJI -1.

They were to be compared with the values ob-
tained on a K-Patents OY PR-03-M (nk.,) refractome-
ter.

The experimental data were represented by a poly-
nomial of the third degree:

= _ 49325 -10° & + 57102 - 10° ¥ +
+0.001312 - k— 1.3330.

Tab. 2 shows the results of measurements obtained
on a laboratory refractometric setup with commercial
VPJI-1 at L = 633 nm, ¢t = 20 °C and on a PR-03-M
refractometer (K-Patents OY) at A = 589.3 nm, ¢ =
=20 °C.

nBKCH
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Tab. 2. Experimental results of measurements of the
refractive index of aqueous solutions of tetrachlor-
ethylene

The dependence k() is of significance in practical
refractometry. Typically, this dependence is used to
calibrate refractometers for various purposes. For
aqueous solutions of tetrachlorethylene, these depen-
dencies are shown in Fig. 2.

Fig. 2. Results of determining the concentration of
aqueous solutions of tetrachlorethylene depending on
the refractive index.

a: dots — experiment, solid line — calculation;

6 — convergence of experiment (k) and reference

(kip)

Dependence k(n) in Fig. 2, a, was interpolated by
a polynomial:

kyeen = 16002 - 11y — 66584 - 0+
+ 92571 - Moy — 42987,

The obtained measurement errors did not exceed
Ak 0.3 % for kyen(Moen) and Ak <0.2 % for ki, (nx.p).
The discrepancy between the results from the two in-
struments is shown in Fig. 2, 6.

In general, the obtained results meet the require-
ments of industrial refractometry.

CONCLUSION

If high measurement accuracy is required optoelec-
tronic devices and complexes are used to control the
objects under study. In this work, experimental studies
of aqueous solutions of tetrachlorethylene were car-
ried out using various refractometric instruments to
collect the refractometric parameters of these sub-
stances. Domestic refractometric technologies are
proved to be not inferior to foreign ones, primarily in
terms of the accuracy of measurements of chemicals
and their solutions.

The results obtained in this article may be useful
for chemical manufacturers, as well as for developers
of modern refractometric instruments and sensors.
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