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Modern Laboratory
I. B. Maksakova

Chemical-analytical Center Arbitrage.

From the Moment of Creation to the Present Time
The Chemical Analytical Center Arbitrage (hereinafter referred to as ChAC Arbitrage) is
amulti-profile analytical laboratory that has been operating for more than 20 years on the
basis of FGUP D. I. Mendeleev institute for metrology (VNIIM). The main are activities related
to analytical support of research in the field of monitoring and environmental protection,
food safety and raw materials; production testing (including for certification purposes),
certification of toxic waste, development of measurement methods, development of national
and international standards, expert and arbitration researches. The accreditation field of

the ChAC Arbitrage includes more than 100 measurement methods, suitable, among other
things, for measurements and control in the field of state regulation. ChACArbitrage is the
single center in the Russian Federation accredited for the research of unknown composition
samples. The personnel of the ChAC Arbitrage are specialists with qualification in chemistry,
physics, ecology, and metrology. The Center is equipped with modern analytical equipment
for conducting research in the field of organic and inorganic chemistry (gas and liquid
chromatography and chromatography-mass spectrometry, thermo gravimetric analysis,

ion chromatography and capillary electrophoresis, atomic emission spectrometry, mass
spectrometry with ISP, spectrophotometry, fluorimetry, etc.).

Keywords: The Chemical Analytical Center Arbitrage, dioxins, petroleum products, persistent
organic substances, tin-organic compounds, pesticides, fullerenes, sample of unknown composition
(ingredients), mass spectrometry, chromatography, accreditation, examination
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Basic Principles for Selecting
Laboratory Furniture
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MeperncTpupoBaH B ®efepanbHon ciyxbe B.B.Roayetikosa

3amecTuTeNb FAaBHOro peaakTopa:

COAEPXAHUE

CoBpemMmeHHas nabopartopus
M. b. Makcaxosa

320 XMMUKO-aHA/IMTUYECKUN LLeHTP «ApbuUTpax».

OT MOMEeHTa COo34aHuUAa 0 HacTosLwero BpeMeHUu
XUMUKO-aHANNTIAYECKII LIgHTP «ApBuTpax> (nanee — XALL <Ap6utpax») -
MHOronpoQMAbHas aHAUTU4eCKas naboparopus, bonee 20 NeT GYHKUMOHMPYHOLLAS Ha
6ase OMYM «BHUUM um. 1. U. MeHzeneesa». OCHOBHbLIMM HANpaBAeHUsMI AesiTeNbHOCTH
SBASIOTCH PabOTLI, CBA3AHHbIE C AHANMTUYECKIM CONPOBOXAEHMEM UCCNIeA0BAHII

B 0671aCTV MOHUTOPVHIA 1 OXPaHbl OKPYXAIOLLE Cpeabl, BE30MacHOCTH NNLLEBON
MPOAYKLMI W CbIPbS; UCTILITaHMS (B TOM YMCe AN Lieneit cepTudmKkaLi), nacnopTisauus
0ONaCHbIX OTXOA0B, Pa3paboTka METOANK M3MEPEHIK, Pa3paboTka HALMOHAbHDIX

W MEXTOCYAaPCTBEHHbIX CTAHAAPTOB, IKCMEPTHbIE M aPOUTPAKHbIE UCCNEA0BAHNS. B 06nacTh
akkpeauTaunm XALL «ApouTpax» BKK04eHb bonee 100 METOAMK M3MEPEHHHA, NPUTOAHDIX,

B TOM YKC/1e, AN BLINONHEHWS M3MEPEHUIA 1 KOHTPONS B Cepe roCyAapCTBEHHOMO
Peryn1poBaHmsl. 370 eAMHCTBEHHAS B POCCUN N1aBOPaTOPUS, aKKPEAWTOBAHHAA Ha
CCen0BaHNS Npobbl HEM3BECTHOO COCTaBa. LLTar XAL| «Apbutpax» coctasnsior
CMeLMANNCTLI C 06pa3oBaHmeM B 06AaCTV XMuu, GU3IKK, KONOTMN, METPONOTUN. LIeHTp
0OCHALLEH COBPEMEHHBIM HAMTMYECKIM 060PYA0BAHINEM ANS NPOBEAEHNS UCCNELOBAHMI
B 061aCTI OPraH4eckoit 1 HEOPraHYECKOM XMMIM (ra30Bast ¥ XMAKOCTHAS XpoMaTorpadus
11 XpOMATO / MACC-CMIEKTPOMETPUS, TEPMOT PaBUMETPUYECKHUIA HAU3, MOHHAS
XpOMATOrpadust v KanuANSPHBIA 31eKTpOdope3, aTOMHO-IMUCCMOHHASA CNEKTPOMETPUS,
Macc-CriekTpomeTpus ¢ UCI, cnekTpohoToMeTpus, GyopumMeTpus u T. a.).

KntoyeBble C0BA: XUMLIKO-aHarumuseckull uenmp sApeumpax» (XALL), dUoKCuHbI, Hegmenpo-
0yKmbl, CmoliKUe 0p2aHUHecKLe BeLeCmed, 0A0800p2AHUHECKLE COPOUHeHUS, necmuLUdbl, GyaepeHb,
Np06a Heu3eecmH020 COCMAgd, Macc-Cempomempus, Xpomarmozpadus, akkpedumauus, 3kcnepmusa

A. B. Quaunverko

38 OCHOBHble NPUHLMNbI Noa6opa

nabopatopHoin mebenu

PyKOMMCK PELIEH3MPYIOTCS, HO He BO3BPALLAIOTCS.
CpoK paccMOTpPeHUS PyKOMUCeN — 6 Hefenb.

N0 HaA30py B chepe CBA3M U MACCOBbLIX
KOMMYHMKaLWA 7 ceHTa6ps 2017 T,

M Ne ®C77-70983

XypHan unspgaetca c2011roaa 6 pa3 B roa.
XypHan Bk/lo4eH

B POCCUMCKMUI MHAEKC HAYYHOTO LLUTUPOBAHUS
(PVHLL),

B [lepeyeHb peLeH3MpyemblX HayYHbIX U34aHWUM
BAK18.03.2016.

Ha canTe Hay4HOM 31eKTPOHHON 61ubanoTekn
eLIBRARY.RU fOCTYMHbI NOAHbIE TEKCTbI CTATEN.
CTaTby M3 HOMEPOB XYypHana TekyLero roga
NpeAoCTaBASIOTCS HA NIATHOW OCHOBE.

Yypepurtenb -
AO «PULL « TEXHOC®DEPA»

FeHepanbHbIA AUPEKTOP:
O.A.Ka3zaHueBa

FnaBHbIV pepakTop:
B.5.bapaHoBckas

HayuHbii pepakTop:

M. C.JopoHunHa

KoppekTop:

A.B.Jly>KKoBa

KomnbloTepHas BepcTka:
A.A.HebonbcmH

PykoBoauTenb npoekTa:
O.A.JlaBpeHTbeBa, j-analytics@mail.ru

OTBETCTBEHHbI CEKpeTapb:
3.A.Ta3vuHa, journal@electronics.ru

C6bIT M Noanucka:
A.A.MeTnos, sales@technosphera.ru
E.B.3ankosa, magazine@technosphera.ru

Tupax< 4500 3K3. LleHa goroBopHas.

CpaaHo B nevyaTb 06.10.2023, 3aka3 N2232493.

© Npw nepeneyaTke CCbiKa
Ha xypHan «AHANTMTUKA» obszaTenbHa.

MHeHMWe pefakLum He BCerAa coBnajaet
C TOYKOW 3peHMs aBTOPOB CTaTen.

3a cofepyXXaHune peknamHbIX MaTepuasnos
peAakuns OTBETCTBEHHOCTU He HecCeT.

OTneyaTaHo B COOTBETCTBUM

C NpeAoCTaBAeHHbIMW MaTepranamm
B OO0 «HOHUOH MpUHT»,

r. H.HoBropog, yn. OKCckui cbe3g, 4. 2

AO «PULL «TEXHOC®DEPA»
Appec pepakuum:

MockBa, yn. KpacHonponetapckas,
0.16, cTp. 2

Ten.: +7 495 234-01-10

®akc: +7 495 956-33-46
journal@electronics.ru

Ana nucem:

125319, MockBa, a/s 91
www.j-analytics.ru

elibrary.ru

www.e.lanbook.ru

312

www.j-analytics.ru



»
‘ Immunma Tom 13 N°5 2023 CONTENT COJAEP)XAHUE
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Analytical Methods and Instruments AHanUTU4YeCcKUe MeToAbl U NpU6opbI
V. M. Tikhomirov, D. L. Yanovich B. M. Tuxomupos, J1. /1. IHosu4
Network Software Space CDS 34 CeTeBoe nporpammHoe obecne4yeHue Space CDS

L. Kedrinskaya, A. Ya. Yashin, Ya.]. Yashin| /1. M. Kedpurckas, A. . Swun,

Prevention and Treatment of Cardiovascular 338 NpodunakTnka n ne4eHune cepaeyHoO-coCyAnCTbIX
Diseases with Natural Antioxidants  3a6oneBaHuUin NpUPOAHBIMU AHTUOKCULAAHTAMM

Numerous epidemiological, clinical and therapeutic studies have shown that natural
antioxidants can be effectively used for the prevention and treatment of cardiovascular
diseases, both in their pure form and as part of food products. Information on the use

of antioxidants is provided in this brief review. As evidence, an extensive, well-chosen
bibliography (more than 100 references) is provided. Each statement is supported by relevant

Keywords: cardiovascular diseases, natural antioxidants, prevention, treatment, risk factors

IKV-8 — a Multifunctional Tool for Monitoring
Microclimate Indicators

PepakLMOHHDbIN cOBET

BAPAHOBCKAS Bacunuca bopucosHa
[OKTOP XUMUYECKUX HayK,

MNHCTUTYT 06LLer 1 HeopraHU4eckom Xummnm
M. H. C. KypHakoBa PAH,

npeaceaatesib pef. cosera

TPUTOPOBWNY KoHCTaHTWH BceBonogosumy
[OKTOP TEXHUYECKUX HayK, akageMnk PAH,
VHCTUTYT METaNNypruv n MaTepnanoBeaeHms
nM. A. A. barkoBa PAH

AMNSAPW Bnagumnp Bnagnmmposny

[OKTOP XMMUNYECKMX HAaYK, XMMNYECKUIA
dakynbTeT MY nm. M. B.JTomoHoCOBa
bONAbLIPEB VMBaH Bnagnmuposuy
NCNONHUTENbHBIM ANPEKTOp Accoumannm
aHaINTUYECKMX LLeHTPOB “AHaNUTUKa»
FTANNCTSAH ApaM 'eHpuxoBuY

[OKTOP TeXHUYeCKknx Hayk, mpodpeccop PAH,
ynieH-koppecrnoHaeHT PAH, BHNUMBuBM
ABOPKWH Bnagnmup Nnbuy

[OKTOP XMMUYECKNX HayK, NHCTK-

TYT HehTEXMMMYECKOro CMHTe3a

M. A.B.Ton4ymesa PAH

scientific research.

MHOroUMCIEHHbIE 3MMAEMMONOTNYECKHE, KTMHIYECKVE U TepaneBTUYecKie NCCNea0BaHMs
M0Ka3a/u, YT NPUPOLHbIE AHTUOKCUAAHTHI MOXHO 3dEKTUBHO MCMONL30BATH 1S
NPOGUAAKTUKA U NIEYEHIS CepAeYHO-COCYANCTLIX 3aB0NEBaHMI, KaK B YACTOM Bufg, TaK

11 B COCTaBE MNLLIEBLIX NPOZYKTOB. CBEAeHMS 0 NPUMeHEHNI aHTUOKCUAAHTOB NPUBeAeHb!
B HacTosLLieM KpaTkom 0630pe. B kauecTBe MoATBepxieHus NpeacTaBneHa 0bLnpHas,
X0poLLI0 nofo6paHHas 6ubnuorpadms (6onee 100 ccbinok). Kaxaoe yTeepx/aeHme
060CHOBAHO COOTBETCTBYHOLLMMM HAy4HBIMY UCCNEAO0BAHUSMN.

KnioueBble cnoBa: cepdesHo-cocyducmbie 30601e8aHuS, NPUPOGHbIE AHMUOKCUOAHMBI, NpoduAaK-

IMUKd, AeveHue, axmopsl pucka

V. V. Rodchenkova B. B. Poduetkosa

NCTOMWHA HaTtanbs JleoHnaoBHa
LOKTOP GM3MKO-MaTeMATUYECKMX HAYK,
Haya/bHUK OTAeNa — 3amecTuTesb
aKkageMmnKka-cekpeTaps oTaeneHus
Pusmyeckmnx Hayk PAH

KAPLUOBA JllopMunna AnexkceesHa
LOKTOP XMMUYeCKNX Hayk, npodeccop,
WHCTUTYT XuMumn CaHKT-TeTepbyprckoro
roCyAapCTBEHHOrO YHMUBepCcUTeTa
KYLLEBA Hagexxaa KOHCTaHTUHOBHA
KaHAMAAT XUMUYECKNX HaYK,
AHannTUYeckmm LeHTp 3A0 «Poca»
MAPIOTUHA TaTbsiHa AHaTo/IbeBHa
LOKTOP XMMUYECKNX HayK, 3aBeayto-

Lwas nabopatopmen KOHLEHTPUPOBAHNS
WHCTUTYTA reOXUMUU Y aHATNTUYECKON XUMUU
M. B. 1. BepHaackoro PAH

MWNbMAH bopuc J1BoBMY

LOKTOP XMMUYECKNX HayK,

®IrBY «<Hay4YHO-KANHUNYECKUI LEeHTP
TOKCMKONoOrmm nm. akaa. C.H. Fronmkosa»
OMBA PO

HOBWKOB EBreHuin AHaTO/IbeBUY
KAaHAWAAT XMMUYECKNX HAYK,
reHepanbHbiv AupekTop OO0 «CokTpena»

346 NKB-8 — MHOrOQYHKLWUOHANbHbIA UHCTPYMEHT
MOHMUTOPUHra rnokasartesield MUKpoK/iMmMaTa

NMEPMWHOBA VpvHa BacuibeBHa
[OKTOP XMMUYECKMX HayK,

npocdeccop, Xummyeckmnin dakynbTeTt

MTY nm. M. B.JlomoHoCoBa

CAHXXAPOBA Hatanbs MBaHOBHA
[OKTOp Bronoruyecknx Hayk, npodeccop,
YneH-KoppecnoHAeHT PAH,

avpektop BHUMPAS

YCTbIHIOK tOpuin AnekcaHapoBuY

[OKTOP XMMUYeCcKunx Hayk, npodeccop,
FNABHbLIA HAYYHbIA COTPYAHUK,

MTIY nm. M. B.JlomoHocoBa

ONINNMNOB Muxann Hukonaesn4

[OKTOP PU3NKO-MaTeEMATUYECKMX HAYK, MPO-
deccop, 3aBesyoLLMN NabopaTopuen Xmummye-
CKOro aHanmsa VIHCTUTyTa obLen 1 HeopraHu-
Yyeckon xmumum um. H. C. KypHakosa PAH

XAMMW3OB PycnaH XaxceTosuy

[OKTOP XMMUYECKMX HayK,
YjeH-KoppecnoHaeHT PAH,

WHCTUTYT reoXMMnmM 1 aHANTNTUHECKON XML
M. B. 1. BepHaackoro PAH
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Analytics of Substances and Materials
M.N. Lyutikova, A. V. Ridel, S. V. Nehoroshev, V. M. Muratova

Research of the Composition of Wax Deposits
and the Processes of Their Formation in
Transformer Oil

This paper presents the results of studying the elemental composition of sediments,
including waxy ones, from high-voltage oil-filled equipment in which transformer oil has
been in use for more than 30 years. Using the method of inductively coupled plasma mass
spectrometry, metals such as Cu, Fe, Zn, Ni, Cd, Co, Pb, Cr, and Mn were detected in deposits
from transformers and high-voltage bushings. At the same time, the deposits from power
transformers contain the greatest amount of iron (Fe) >> copper (Cu) > zinc (Zn), and the
deposits from high-voltage oilfilled bushings contain copper (Cu) = iron (Fe) >> zinc (Zn).
Special experiments have been carried out to confirm the mechanism of formation of
organometallic compounds in oil, in particular, the formation of stearic acid salts. The
experiments consisted of preparing model solutions close to the composition of transformer
oil and consisting of hexane, ionol, butyl stearate and stearic acid; adding to them powdered
metals (Cu, Sn, Zn, Fe, Al) and their oxides (CuO, SnO, ZnO, Fe,0;, AL,Oy); keeping the
mixture for 1-20 hours and then determining the concentration of the components. Research
has shown that salts of carboxylic acids in an organic matrix are formed by the interaction

of carboxylic acid with metals (Zn, Fe, Al) or their oxide films (ZnO, Fe,0,, ALO,). With less
active metals (Cu and Sn), as well as with their oxides (CuO and Sn0), the consumption

of stearic acid was not observed, that is, the reaction between the acid and additives

(Cu, Sn, CuO, SnO) does not occur, this indicates that that copper and tin in oil deposits are
associated with other anions, mainly with the sulfide ion.

Keywords: mineral oil, waxy sediment, metals, colloids, spectral methods, organometallic com-
pounds, salts of organic acids

B.L. Milman, I. K. Zhurkovich

Map of Analytics-2022: Miniaturized Instruments,
COVID-19, Microplastics, Deep Eutectics

This publication is the sixth in a series of articles containing the results of reqular monitoring
with respect to fronts of analytical chemistry development. Fronts are traditionally related
to groups of highly cited core publications, often cited (co-cited) together. In 2022, as in
previous years, intensive research related to the medicalization and miniaturization of
chemical analysis (sensor and microfluidic devices) continued. Many works are aimed at the
detection of pathogens, including COVID-19 virus. The determination of microplastics and
extraction by deep eutectic solvents belong to ecologically significant areas of research. The
use of ion mobility spectrometry complements the widespread use of chromatography mass
spectrometry.

Keywords: analytical chemistry, scientometrics, research fronts, sensors, microfluidics, COVID-19,
microplastics, deep eutectic solvents, ion mobility spectrometry

COAEPXAHUE

AHanuTUkKa BelwecCTB M MaTepManOB
M. H. lomukoed, A. B. Pudenn, C. B. Hexopouses, B. M. Mypamoea

348 NccnepoBaHue cocTaBa BOCKOBbIX

OTJ/I0XKEHUM U NPOLLeCCOB X 06pasoBaHUs

B TpaHCPOpMATOPHOM Macne

B HacToALLeN paboTe NpefCTaBAeHbl Pe3yALTaTbi M0 U3yHeHNI0 ANEMEHTHOrO COCTaBa
0CAZAKOB, B TOM Y1C/Ie BOCKOOBPA3HBIX, U3 BbICOKOBOALTHOMO MACIOHANOAHEHHOTO
060pyA0BaHKS, B KOTOPOM TPAHCHOPMATOPHOE MACAO 3KCMAYaTMpOBanoCk bonee 30 neT.

C NOMOLLbI0 METOAA MACC-CNeKTPOMETPUM C MHAYKTUBHO CBA3AHHOM NAA3MOoN B COCTaBe
0C3/IKOB 113 TPAHC(OPMATOPOB 1 BbICOKOBONLTHbIX BBOLOB OGHAPYKeHbI Takue MeTabl,
kak Cu, Fe, Zn, Ni, Cd, Co, Pb, Cr, Mn. Mput 3TOM B 0CAAAKaX 13 CUNOBbIX TPAHCHOPMATOPOB

B HAMBOMbLLIEM KOMYECTBE COnEPXUTCS Xene3o (Fe) »> meb (Cu) > umkk (Zn), a B ocaakax
13 BLICOKOBOALTHDIX MAC/IOHANONHEHHIX BBOAOB MeAb (CL) = kene3o (Fe) > LiHK (Zn).
TpoBezeHbl CNeLanbHbIe OMbiTbl, NOATBEPKAAIOLLME MEXaH!3M 06pa30BaHNS
METaNN00PraHYEeCKX COEAMHEHMIA B MACTe, B YACTHOCTI, 06pa30BaHHe COnet CTeapyHoBOM
KMCoTbl. OMbITbl 33KM04AMNCh B NPUTOTOBAEHII MOSENbHbIX PACTBOPOB, NPUBMKEHHDIX
K COCTaBY TPAHCHOPMATOPHOrO Macna v COCTOALLMX U3 reKcaka, MOHoNa, byTuacTeapara

11 CTEApUHOBOI KMCNOTH; 0GABAEHIM K HIUM NOPOLLIKOOGPa3HbIX MeTannos (Cu, Sn, Zn,

Fe, Al) v ux okeugoB (CUO, SO, ZnO, Fe,0y, ALO5): BiAepXuBaHMM CMeck B TedeHme 1-20 4
11 NOCeAYHOLLEM ONPEaeNeHN KOHLEHTPALMK KOMNOHEHTOB. VICCNeA0BHNS MOKA3aM,
4TO CONMM KAPOOHOBLIX KMCMIOT B OPraHN4eCKoM MATpuLie 06pasyroTca Npu B3aUMOAEACTBIN
KapbOHOBOY KMCNOTLI € MeTannamit (Zn, Fe, Al) wn X OKCUAHBIMY NneHkamy (ZnO, Fe,0;,
AL,0,). C Metee akTuBHbIMM MeTannanyt (Cu  Sn), a Taioke ¢ vx okcugamm (CuO v Sno)
PaCXo/10BaHe CTeapUHOBOW KNCIOTbI He HABMI0AAN0Ch, TO eCTb PeaKLs MEXAY KUCIOToM
1 nobaskamu (Cu, Sn, CuO, SnO) He NPOTEKAET, 3T0 YKa3bIBAET HA TO, YTO MEAb 1 00BO

B MAC/SHbIX 0C3AKaX CBSA3aHbI C APYTAMM QHUOHAMU, NPEUMYLLECTBEHHO C CyNbOUA-MOHOM.
KntoueBble c10Ba: mMuHepanbHoe macao, 80cko0bpasHbill 0cadok, Memannbl, Kooudsl, cnexkmpany-
Hble Memodbl, Memar00p2aHu4ecKue COeGUHeHUS, CONU OP2AHUHECKLX KUcaom

b.JT. Munbma, M. K. Xypkosuy

30 KapTa aHanuTmkuy — 2022: MMHUATIOpHbIe

npu6éopsbl, COVID-19, MUKpoONIacTuk,

rny6okas aBTeKTuMKa

3Ta NybuKaLWA — WECTas B CepuM CTaTev, COIEPXaLLIVX Pe3ynLTaTbl PeryaspHoro
MOHUTOPYHIA PA3BITUS QHAMTUHECKON XK. MepesoBble 067aCTI (GPOHTI) MCCnenoBaHMiA
TPaANLIOHHO COOTHOCSTCS € IPyNMamy BbICOKOLMTIPYEMbIX MPOGUALHLIX MyBAMKALWA,

YaCTO LTUPyEMbiX (COLMTUPYEMbIX) COBMECTHO. B 2022 rozly, KaK 1 B IpeablayLLMe

TOAbLI, NPOAOMKANNACH MHTEHCMBHbIE UCCTIEAI0BAHMA, CBS3aHHbIE C MeAMKan3aLived

Y MVHUATIOPU3ALIYEN XVIMUHECKOTO aHa3a (CEHCOPHbIE 1 MUKPOGIOMAHbIE YCTPOVICTBA).
MHorve paboTbl HanpasAeHbl Ha 06HapyXeHIe NaToreHoB, B ToM Y1Tie Bitpyca COVID-19.

K 3K0n0rneckyt 3Ha4mMmbIM HanpaseHnAmM pabot NPUHAANEXAT OnpeeneHite MIKpONACTUKA
1 3KCTPAKLAS NYBOKMMM IBTEKTYECKVMY PACTBOPUTENSIMM. TIPUMEHEHIE CNeKTPOMET iy
VIOHHOW NOZBIKHOCTI ONONHSET LUIKPOKOE PACMIPOCTPaHeHIE XpOMATO-MACC-CMIeKTPOMETPUN.
KntoueBble cnoBa: aHAAUMUYECKas XUMUS, HAYKOMEmpus, ppOHMbl UCCALO0BAHULI, CEHCOPb,
mukpodarouduka, COVID-19, mukponaacmuk, 2ny6oKLie 38mexmudeckUie pacmeopumenu, Criexmpome-
Mpus UOKHOU NOOBUXHOCMU

HayuyHble cneunasnbHOCTU, MO KOTOPbIM U3gaHUe BXOAUT B cnucok BAK:

1.4.2. AHannTUYeckas XuMmsa (XMMmn4Yeckme Haykm)

2.2.4. Mpunbopbl M MeToAbI 3MepeHus (Mo BUAAM U3MepeHMIA)
(TexHUYeckme HayKm)

2.2.6. ONTUYECKME U ONTUKO-3/1eKTPOHHbIE MPUBOPbI U KOMMIEKChI
(TexHMYeckme HayKu)

2.2.8. MeTofbl v NpU6OPbI KOHTPOAS M AMATHOCTUKM MaTepuasos,
N3[e/INIA, BELLLECTB U NMPUPOAHON Cpeabl (TEXHUYEeCKne HayKm)
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M. N. Filippov, L. Yu. Mezhevaja, V. B. Baranovskaia

Current Trends in the Application and Analytical
Control of Niobium and Tantalum. Short Review
Modern industry is associated not only with the use of new promising materials and
technologies, but also with the development of traditional ones, the effectiveness of

which has been confirmed by significant production experience. The cornerstone of most
technologies is the reliability of the analytical control results of an industrial process. The
work examines domestic and foreign requirements for one of the most popular types

of rare refractory metals: niobium and tantalum, as well as materials based on them. A
standardized regulatory framework for analytical control methods is shown. Summarizes
information about modern analytical methods published in periodical scientific and technical
literature. Brief descriptions of the methods and their characteristics are given. An analysis
of methods for monitoring niobium and tantalum and materials based on them revealed the
most common methods (ICP-AES, ICP-MS) and their inherent advantages and limitations.
Solid-phase analysis methods, namely X-ray fluorescence, are very profitable and promising.
Simultaneous determination of all elements, a wide range of concentrations from 107 to
100%, the absence of lengthy and labor-intensive sample preparation, rapid analysis, the non-
destructive nature of the method, the absence of the need to use adequate standard samples
in the case of using the fundamental parameters method (FPM) - all this is undeniable XRF
has the advantage of characterizing niobium and tantalum, as well as most other refractory
materials.

Keywords: tantalum and niobium and materials based on them, solid-phase analysis methods,
X-ray fluorescence analysis, rare refractory metals

Laboratory Accreditation

E. A. Averyanova, R. A. Andryushchenko, S. N. Bogdashov

Preparing for Accreditation Together With LIMS

In Russia, laboratory information management systems (LIMS) have been used in
laboratories in various industries for more than 20 years. LIMS software is not only a means
of automating laboratory activities, but also an important tool for managing its data.

Having a LIMS helps the laboratory cope with a large number of documents and simplifies
preparation for accreditation. The fundamental requlatory document in the laboratory today
is GOST 17025-2019. General requirements for the competence of testing and calibration
laboratories. GOST specifies the requirements for managing data and information contained
in computerized systems (including LIMS). But there are no clear instructions on how
laboratories should document/prepare for accreditation, if it has a functioning LIMS. The
article discusses the requirements of GOST 17025, including the requirements for LIMS
validation, as well as documentary evidence of the presence and use of LIMS in the laboratory.
Keywords: LIMS, accreditation, validation, verification, laboratory, GOST

Peknama B HoMepe

COAEPXAHUE

M_H. ®uaunnoe, 1. 0. Mexesas, B. b. baparoeckas

366 COBpeMeHHble TeHAEHU NN NPpUMeHeHUs

N aHAIUTUYeCKOro KOHTpoasa HMO6MA U TaHTaNa.
KpaTtkuii 0630p

CoBpenmeHHast NPOMBILLIEHHOCTb CBS3aHa C NPUMEHEHMEM He TONbKO HOBLIX MepCrIeKTUBHbIX
MaTepu1asOoB 1 TEXHONOT U, HO W1 PA3BUTVEM TPaSULIMOHHBIX, 3GEKTMBHOCTL KOTOpbIX
TIOATBEPK/EHA 3HAUUTE/bHLIM MPOU3BOACTBEHHLIM OMLITOM. KpaeyronbHbIM KamHem
BOMbLUNMHCTBA TEXHONOM U SBASIETCS OCTOBEPHOCTb PE3y/IbTATOB AHAUTUYECKOTO KOHTPONS
MPOMBILLAEHHOrO NpoLiecca. B paboTe paccmoTpeHbl OTeyecTBeHHbIe 1 3apybexHble TpeboBaHms K
OfIHVM 13 Hanbonee BOCTPEOOBAHHbIX BUZOB PEAKIAX TYTOMIABKIX METa/INOB: HOBWIO U TaHTaY,
a TAIOKe MaTepUaam Ha Wx 0CHOBe. MOKa3aHa CTaHAAPTM30BAHHAS HOPMATVBHAS 633a MeToavK
GHAMTMYECKOrO KOHTPONS. OBOBLLEHA MHDOPMALWS 0 COBPEMEHHBIX AHAMTIYECKVX METOAAX,
OMyBAMKOBAHHIX B NEPUOLVHECKOM HAYYHO-TEXHWYECKOR MuTepaType. [laHbl KpaTkue Onucanis
METOZI0B ¥ 11X XapaKTepUCTUKW. AHAU3 CTIOCOB0B KOHTPOAS HOBYS 1 TaHTa/a ¥ MaTepuanos

Ha X OCHOBE BbISBIAN Haubonee pacTpocTpaHeHHble Metoms (MCM-ASC, UCTT-MC) v pucylume
1M JOCTOWHCTBA 1 OT PaHI4EHINS. BecbMa BbiroAHb! v NepCneKTUBHbI TBEPAO(A3HbIE METOMbI
aHM3, A UIMEHHO PeHTTeHO(GAYOpeCLieHTHbIA. OQHOBPEMEHHOE ONpeaeNeHite BCeX 3MeMeHTOB,
LIMPOKMiA AMANa30H KOHLIEHTpaLWA oT 107 10 100%, OTCYTCTBYE AMTENLHOI 1 TPYIOEMKOIA
NPOBONOAFOTOBKM, 3KNPECCHOCTb aHAN3A, HEPA3PYLLAIOLLIA XapaKTep METOA, OTCYTCTBYE
HEOBXOAMMOCTI NPUMEHSTH a/lekBaTHble CTaHAAPTHbIE 0BPA3Libl B Cly4ae UCTIONL30BaHNS MeToda
dyHBAMEHTA/IbHbIX MlapameTpoB (M) — Bee 370 SBAFETCS HEOCTIOPHMbIM MPENMYLIECTBOM POA
B XapaKTepu3aLuyt HUOBUS 11 TaHTANA, Kak ¥ BO/bLLIMHCTBA APYTUX TYTOMIABKMX MATEpUalIOB.
KntoueBble C10Ba: matman U HUOBUL U mMamepuaAs Ha LX ocHoge, meepdodable Memodsl
GHANU3A, PeHM2EHOGAYOPECUEHMHBIL GHANU3, PedKLe My20MAa6KLUe Memantbl

AKKpepauTauusa naboparopumn
E. A. Agepbarosa, P. A. Avdprouenko, C. H. bozdawos

380 FoToBMMCSA K akKpeauTauum smecte ¢ JIMMC

B Poccvv 1a6OpaTopHbie MHAOPMALIMOHHbIE MeHEKMEHT-CiCTeMb! (IIMC) ucnonbayioTca

B 1a6OPATOPHsIX Pa3NnyHbIX OTPACiei NPOMBbILLIEHHOCTI ke bonee 20 neT. MporpammHoe
obecnedeve IMMC SBASIETCS He TONbKO CPEACTBOM aBTOMATU3ALIN AESTENLHOCT NaB0paTopHK,
HO 1 BXKHLIM UHCTPYMEHTOM yMpas/ieHins ee AaHHbIMK. Hannume IMMC nomoraer cnpasnsThCs
€ 6OMLLUMM KONMYECTBOM MHDOPMALIY M YIPOLLAET MOAFOTOBKY K aKKpeauTauyi. OHvM

113 OCHOBOMONAratOLLX HOPMATWBHbIX ZOKYMEHTOB A1 TabOPATOPUY Ha CErOHSILUHIIA eHb
aensercs TOCT 1SO/IEC 170252019 «O61iie TpeBOBAHMS K KOMMETEHTHOCTI UCbITATENbHbIX

1 KamMBpOBOYHbIX nabopatopuity. B MOCTe ykasaHbl TPeHOBAHIA K yMpaBieHutO AaHHbIMM

W MHGOPMALMEN, KOTOPLIE COREPKATCS B KOMTbIOTEPU3MPOBAHHLIX CCTEMaX (B T. 4. IMMC).

Ho Kak 1abopaTopyit JOKyMeHTa/IbHO NOATOTOBUTLCA K aKKPEAUTALWM, eC/v Y Hee BHeApeHa
JIUMC, yeToi nHdopmaLyn B Tekcte FOCTa HeT. B cTaTbe 0bcyxaaercs OCT 17025 ByYacTn
TpeboBaHwi k Bl JIMMC, a Takoke SOKyMEHTILHOTO NOATBEPKAEHNS HAM4MS

1 npuMeHenns JIMMC B niaboparopuu.

KntoueBbie cnoBa: /IMMC, akkpedumaus, saaudauus, eepuduxayus, aabopamopus, FOCT
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