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B. A. Mapxun, C. H. Boaeun

DAY «25 I'ocHUU xummoTomornn Muno6opoHbs! Poccrm»

25gosnithim@mil.ru

CTaHOBJIeHHE U Pa3BUTHE MOJIOI0i HAYKH

Paccmompenvr npednocuviixu 3aposcoenus u popmuposanus XUMmMomoarouu Kax Ho8ou NPUKIAOHOU HAYKU

0 PAYUOHATLHOM U IPPEeKMUBHOM NPUMEHEHUU MONIUE, CMAZOUHBIX MAMEPUATIO8 U CREYUATHHBIX MEXHULeCKUX
JHCUOKOCIEll 8 MEXHUKe, MEXHUUECKUX CPeOCM8 U MEXHOI02UL UX XPAHEHUsl, MPAHCHOPMUPOBAHUSL U 3aNPABKU.
Hznooicenvl ee memoouueckue ocHogvl u Hanpasnenus pazgumust. I[lokazana ponbs XUMMOmMono2uu 6 obecneyenuu
CUHXPOHU3AYUU APOYECCOB COBEPUIEHCIBOBAHUA KOHCIMPYKYUU MAWUH U MEXAHUIMO8, NPOU3BO0CMEa
20proUe-CMA30YHbIX MAMEPUANO08 U UX NpUMeHeHUs 8 mexHuke. IIpueedensvt 0cHOB8HbIe HAYUHbIE U NPAKIMUYECKUE
pe3VIbMamul, NOJY4eHHble COBMECIHbIMU YCUTUAMU YHEHBIX-XUMMOMOL0208, MEXHOL0208, MAWUHOCMpoumerel,
DKCHAYAMAHMOB, IKOA0208 U npedcmasumelieli Opyeux HayuHulx cneyuaibHocmeli 3a 60-remuuii nepuoo
CMAHOBIEHUA U PA3BUMUS XUMMOMON02UU. BbloeneHbl 0CHOBHble nepchneKmugHble HanpasieHus

HAYYHBIX UCCAEO08AHUL 8 00IACTIU XUMMOMOJIO2UU.

KiioueBble cj10Ba: XUMMOTOJIOTHS, TOPIOYE-CMA30YHbIE MAaTEPUAIIbl, XHMMOTOJIOTHYECKAs CUCTEMA,
AKCIUTyaTallMOHHOE CBOWCTBO, XMMMOTOJIOTHUECKUN TPOIIECC, METOBI OIEHUBAHMSI SKCIUIyaTallHOHHBIX CBOHCTB

I'CM, xBanmuuKaITMOHHBIE METO Bl HCTIHITAHUH, TEXHUYECKHE CPEeICTBA He(PTEPOayKTO00ECIICUeHUSI.

DOI: 10.32935/0023-1169-2024-646-6-3-8

V. A. Markin, S. N. Volgin

The 25-th State Research Institute of Chemmotology, Ministry of Defense of the Russian Federation

Formation and Development of Young Science

The preconditions for the origin and formation of chemmotology as a new applied science on the rational and efficient
use of fuels. Lubricants and special technical liquids in engineering, technical means and technologies for their
storage, transportation and refueling are considered. Its methodological foundations and development directions are
outlined. The role of chemmotology in ensuring synchronization of the processes of improving the design of machines
and mechanisms, the production of fuels and lubricants and their application in engineering is shown. The main
scientific and practical results obtained by the joint efforts of scientists-chemmotologists, technologists, machine
builders, operators, ecologists and representatives of other scientific specialties over the 60-year period of the
formation and development of chemmotology are presented. The main promising areas of scientific research in the
field of chemmotology are highlighted.

Key words: chemmotology, fuel and lubrication materials, chemmotology system, operational characteristic,

chemmotology process, estimating methods for operational characteristics of fuels and lubricants.

B. B. Cepeoa, A. B. Ynumuko
DAY «25 I'ocHUU xummoTomornn Muno6opoHbs! Poccrm»
25gosnithim@mil.ru

OcHoBHBIE TEOPETUYECCKHUE IMMOJTOKCHUA XUMMOTOJIOTUHA



IIpugedern kpamkuii 0630p MmeopemuiecKux NOIOHCEHU XUMMOMOLO2UU U ee NPAKMUYECKUX Pe3YIbmamos.
Tloxasanvl npobaembl XUMMOMOL02UY U CHOPMYTUPOBAHA BANCHETWAS U3 HUX — OdIbHeliuee pazeumue
cOOCmMBEeHHOU HaAYUHOU Oa3bl.

KioueBblie €j10Ba: TEOPETUICCKUE TTOJIOKEHHS XUMMOTOJIOTHHY, HaydHass XHMMOTOJIOTHYecKas 0a3a,
HPaKTHYECKUE PE3yIbTAThl HCTIBITAaHUI.

DOI: 10.32935/0023-1169-2024-646-6-9-12

V. V. Sereda, A. V. Ulitko.

The 25-th State Research Institute of Chemmotology, Ministry of Defense of the Russian Federation

Key Theoretical Principles of Chemmotology

A brief overview regarding the theoretical principles of chemmotology and its practical results is provided.

The problems of chemmotology have been studied; and the most important of them, which is_further development
of its own scientific base, has been defined.

Key words: theoretical principles for chemmotology, scientific basis of chemmotology, practical testing results.

A. B. Yaumesxo, 0. M. ITumenos

DAY «25 I'ocHUU xummoTonmornn Muno6opoHbs! Poccrm»

25gosnithim@mil.ru

I[IpoGyemMbl 1 HANIPaBJIeHUs] PA3BUTHA CHCTEMbI HCCIEJOBAHNNA M HCNIBITAHUI B XUMMOTOJIOTHH

Hana xapakmepucmuxa npomugopeuutl, CONPOBONCOAIOUUX HA COBPEMEHHOM IMAane pazeumue CUucmembl
UCCIe008anUll (UCNBIMAHULL) U OYEHKU COOMBEMCMEUsL 20pioue-cmazounbix mamepuanos (I'CM) mpebosarusm
mexuuxu. [lpednosicenvl Hanpagienust u omoevhvle NPUMEPbl HAYYHO-MEXHUYECKUX PeueHull, 0eMOHCmMpupyouue
603MOIICHOCTU NOBbIULEHUS IPPEKMUBHOCIU UCCTICO08AHULL (UCNBIMANULL), HA OCHOBE COBEPULEHCBOBAHUS
MEMOO0N02UY MOOENUPOBAHUSL XUMMOMOLO2UYECKUX NPOYECCO8 U NPOSHOZUPOBANUS IKCILYAMAYUOHHBIX CEOUCTNE
nepcnexmusnvix I' CM 015 ux yckopenHou paspabomxu, OYyeHKy COOMEEMCmaus i 6HeOPEeHUsl 8 eXHUKe.
KiroueBrble ci10Ba: TOprode-cMa309qHBIE MATEPHAIIBI, IKCIUTyaTalliOHHOE CBOMCTBO, XHUMMOTOJIOTUIECKHH MTPOIIecC,
MOJICJIMPOBAHKE, ONPEENIOINe (GaKTOPbl, THPOPMATUBHOCTD, UHTETPATIbHASI OI[CHKA, TPOTHO3UPOBAHUE, IPUHITHE
peLIeHUIA.

DOI: 10.32935/0023-1169-2024-646-6-13-21

A. V. Ulitko, Yu. M. Pimenov.

The 25-th State Research Institute of Chemmotology, Ministry of Defense of the Russian Federation
Chemmotology Problematic Aspects and Development Lines

of Research and Testing System

The characteristics of contradictions following at the present stage the development of system for research (testing)
and compliance assessment of fuels and lubricants (FL) meeting the technical requirements have been provided.
There were proposed the lines and individual examples of scientific and technical solutions, demonstrating

opportunities to increase the efficiency of research (testing) based on improving the methodology for simulation of



chemmotology processes and operational properties’ forecasting for the perspective fuels and lubricants so that to
push on their development, compliance assessment and insertion into equipment.
Key words: fuel and lubrication materials, operational property, chemmotology process, simulation, determining

factors, informative content, integral assessment, forecasting, decision making.

K. B. Illlamanos, C. H. Boazun

DAY «25 I'ocHUU xummoTtonorun Muno6oponsl Poccuny

25gosnii_16nio@mil.ru

MeToabl OLIeHKH CKJIOHHOCTH K 00pa30BaHMIO OTJI0KEHNI U COXPAHSeMOCTH TOILUIMB

AJISl peaKTHUBHBIX JBUTaTeJIel

IIpedcmasneno kpamkoe onucanue Memooog UCCre008anus MepMoOKUCTUMENbHBIX NPEGPaUeHUll MOnaug 0is
DPeaKkmueHuIx 0gueamereti, NPOMeKaowux npu ux npumerenuu. Memoovl oyenKu mepmooKucIumenrbHou
CMadUIbHOCMU 8 OUHAMUYECKUX YCIOGUAX U CKIOHHOCU K 00PA308AHUIO OMILOICEHUL MOOTUPYIOM PA3IUYHbLE
npoyeccovl 06pa3068anUs OMIOICEHUI 8 MONTUBHOU cucmeme 2a30MmypOunHo20 dsuzamens. Memoo oyenku
XUMUYECKOU CIAOUNLHOCIU NO360AEM UCCIe008aMb HCUOKOPAZHOE OKUCTICHUE NPU XPAHEHUU MONIUEA 6
pe3epeyapax.

KioueBble ci10Ba: TOIUINBA 111 PEaKTHBHBIX JIBUTATENEH, CKIIOHHOCTh K 00pa30BaHUIO OTJIOKEHHH, COXPAaHAEMOCTb,
TEPMOOKHUCIUTEIbHASL CTA0OMIIBHOCTD, XUMHYECKAasl CTA0OMIBHOCTD, METOJL UCIIBITAHHS.

DOI: 10.32935/0023-1169-2024-646-6-22-30

K. V. Shatalov, S. N. Volgin.

The 25-th State Research Institute of Chemmotology, Ministry of Defense of the Russian Federation

Methods for Assessing Propensity to Deposit and Storage Ability

of Aviation Turbine Fuels

A brief description of a set of methods aimed at a comprehensive assessment of the propensity of aviation turbine fuels
to deposit formation is presented. Methods for assessing thermal oxidative stability under dynamic conditions and the
tendency to deposit formation simulate various conditions for the formation of deposits in the fuel system of a gas
turbine engine. The chemical stability assessment method simulates the conditions of liquid-phase oxidation during
fuel storage in tanks.

Key words: aviation turbine fuels, deposition tendency, oxidation stability, chemical stability, test method.

I'. M. banax, C. H. Boneun, K. H. Menenuos

DAY «25 I'ocHUU xummoTonmornn Muno6opoHbs! Poccnm»

25gosnithim@mil.ru

OnepaTuBHOe onpeaeseHre NpuMeceii 0M0AM3eJIbHBIX TOILIUB

B YIJI€BOJOPOJHBIX TOILIMBAX METOJAOM TOHKOCJI0HOH XpomaTorpaduu

Ilpeocmasnen memoo onepamugrno2o 0emeKmupoBaHUs U ONpeodeieHuUs CO0epI’CAnUsl npumeceli OUOOU3ETbHBIX

MONAUB PAZTUYHO20 NPOUCXONCOCHUS 8 Y2Ae8000POOHBIX MONAUBAX PAZTULHBIX epynn (nodepynn). Memoo ocrnosan na



pasoenerHuy KOMHOHEHMO8 AHAUSUPYEMbIX NPOO 8 MOHKOM Cll0e COpOenma Ha NAACTMUHAX Ol MOHKOCIOUHOU
Xpomamoepaguu npu 310UPOSAHUU CMECAMU NOJAPHOLO U HENOJAPHBIX pacmeopumenell. /lemekmuposatue
KOHYeHmpayuti 6Uo0U3eibHbIX MONIUG NPOBOOSM 00PAOOMKOU NIACHUHBL C XPOMAMOZPAMMOU CMECHIO PACMBEOPO8
coeounenuii scenesa. C yuemom npocmomul 6blNOJIHEHUS AHATUMUYECKUX ONepayuli u Omcymcmeus Heobxo0umocmu
UCNONIL3068AHUSL CILOMHCHO20 AHATUMUYECKO20 000PY008AHUA MEMOO MOdHCem OblMb PeKOMEHO06AH K NPUMEHEHUIO KaK
6 CIMAayUOHAPHBIX 1AOOPAMOPUAX, MAK U 60 BHENAOOPAMOPHBIX YCILOBUSIX.

KioueBble cj10Ba: OMOIM3ENbHBIC TOTUTUBA, YTIIEBOIOPOIHBIC TOIUIMBA, TOHKOCIIOWHAS XpoMaTorpadus,
JETEKTUPOBAHNE, KOIMIECTBECHHOE OIpeIe/ICHHE.

DOI: 10.32935/0023-1169-2024-646-6-31-39

G. M. Balak, S. N. Volgin, K. N. Melentsov.

The 25-th State Research Institute of Chemmotology, Ministry of Defense of the Russian Federation

Quick Determination of Biodiesel Impurities in Hydrocarbon Fuels

by Thin-Layer Chromatography Method

A method used for quick detection and determination of the impurities’ content in biodiesel fuels (BF) of various
origins in hydrocarbon fuels of various groups (subgroups) has been presented. The method is based on the
separation of the analyzed samples’ components in a thin layer of sorbent on plates for thin-layer chromatography
during elution with mixtures of polar and non-polar solvents. BF detection is carried out by treating a plate with a
chromatogram with a mixture of solutions containing iron salts. The range of determined BF concentrations is from
0.1 to 100% vol., the relative standard deviation of the determination results is from 0.07 to 0.2. Considering that
performing analytical operations is simple and the need to use complicated analytical equipment is absent, the method
can be recommended for application both in stationary laboratories and in non-laboratory conditions.

Key words: biodiesel, hydrocarbon fuels, thin layer chromatography, detection, quantitative determination.

B. A. Cepeoa, B. B. /Iynésa, A. A. Pyoaxosa

DAY «25 I'ocHUU xummoTtonorun Muno6oponsl Poccuny

25 gosnithim@mil.ru

IepcnekTHBHBIE MOTOPHBIE TOIIMBA /115l HA3eMHOI BOEHHOH TEXHUKHU

U Kopab.aeii Boenno-mopckoro ¢uiora

Ilpeocmasnensi pe3ynvmamol UCCIe008aHUL NO YHUDUKAYUU OUZETbHBIX MONJUS, 8 pe3yIbmame KOMopbiX 6nepavle
paspabomanvl OuzenrbHoe MONIUBO VHUDUYUPOBAHHOE 8CeCe30HH0e, 0becneuusalowee Ha0eldCHy0 pabomy
oguzamerneti MEeXHUKU, 8 MOM YUCIe U CYO0BOU, 8 MedeHUe 8ce20 200a He3A8UCUMO OM CE30HHbIX U3MEHeHUT
memMnepamypsl OKpyHcarouezo 6030yxa u OuseibHoe MOonaueo 01 apKmMu4ecKoll 30Hbl, obecneyusaoujee Hadex CHblll
3aNycK U IKCAYAmayuro mexHuky npu memnepamypax 0o muryc 65°C. Toniusa npowiiu KOMNIEKC UCRLIMAHULL U HO
UX NONOACUMENbHBIM PE3YTbMAmam OONyuleHbl K NPUMEHEHUIO 8 60€HHOU MeXHUKe.

KiwueBble cioBa: yHU(QHKALUS TOIIINB, AU3EIbHOE TOIUIMBO YHH(DHUIIMPOBAHHOE BCECE30HHOE,

IU3ENBbHOE TOTUTUBO IS apKTHYECKOM 30HBI, BOGHHASI TEXHUKA.

DOI: 10.32935/0023-1169-2024-646-6-40-46



V. A. Sereda, V. V. Luneva, A. A. Rudakova.

The 25-th State Research Institute of Chemmotology, Ministry of Defense of the Russian Federation

Perspective Motor Fuels for Ground-Based

Military Equipment and Navy Ships

The research findings re diesel fuel unification are hereby presented, as a result of which a unified all-season diesel
fuel was developed for the first time, ensuring reliable operation of engines in equipment, including marine, all year
round, regardless of seasonal changes in ambient temperature, and diesel fuel for the Arctic zone, ensuring reliable
start-up and operation of the equipment at temperatures up to minus 65 °C. The fuels have been fully tested and,
according to their positive results, are approved for application in military equipment.

Key words: fuel unification, unified all-season diesel fuel, diesel fuel for the Arctic zone, military equipment.

K. M. Ilnomnuxoea, H. M. J/luxmeposa, B. B. Cepeoa, /. H. Menvnuxos, A. A. Komosa

DAY «25 I'ocHUU xummotonorun Munobopons! Poccnn

25 gosnithim@mil.ru

Hccienopanue BIUSHUS PE0JOTHYECKUX CBOCTB TOIVIMB A1 PEAKTUBHBIX JBUIaTe e

U KepPOCHHOBBIX (ppaxkumii Ha Mpouecc NepeKaYKH Mo MoJeBbIM MATUCTPAJIbHBIM TPYOONPOBOIAM

B YCJIOBUSIX HU3KHUX TeMIIepaTyp

Tlpugedenvl uccnedo8anuss U3MeHeHUs PEOaI0SULeCKUX CEOUCME MONIUG OJisi PeAKIMUBHBIX dgueamerieli U KepOCUHOBbIX
Gpaxyuii npu cHudICeHUU MeMnepamypsbl 00 MEeMIEPamypbl HAYaIA KPUCALTUIAYUY U GTUSHUSL USMEHEHUSL 853KOCTNU
Ha 2udpasiuiecKue XapaKkmepucmuky Hacoco8 cpedcme nepekayku U napamempsl pabomsi mpyoonposooa.
Yemanoesneno enusanue eazxocmu monaue Ha 2panuybl PejiCUMO8 MedeHUs No NoIe6biM MAUCTHPATbHBIM
mpybonposooam ouamempom 100 u 150 mm, a maxoice npednodicenvt mamemamuiecKue Mooeau nPoyeccos
nepexauxy Mmonaug Oiisl peakmueHolx 0gucameneli N0 HUM 8 YCJI08UAX HUSKUX meMnepamyp.

KiroueBrble ¢10Ba: MOJICBOH MaruCTpaibHbIA TPyOOIPOBOI, 3PPEKTUBHOCT TPYOOIIPOBOIHOTO TPAHCIIOPTA,
PEOIOTHYecKUe CBOMCTBA TOIUINB ISl PEaKTHBHBIX JIBUTATENICH, KEPOCHHOBBIE (PpaKkuy, THAPABIMUECKUHA pacyer.

DOI: 10.32935/0023-1169-2024-646-6-47-55

K. M. Plotnikova, N. M. Likhterova, V. V. Sereda, D. I. Melnikov, A. A. Kotova.

The 25-th State Research Institute of Chemmotology, Ministry of Defense of the Russian Federation

Study of Rheological Characteristics for Jet Fuels and Kerosene Fractions

Influencing Pumping Process through Field Mainline Pipelines

under Low-Temperature Conditions

Investigations of changes in the rheological characteristics of jet fuels and kerosene fractions at decreasing the
temperature level to the start point of crystallization process and viscosity changes impacting on the hydraulic
characteristics of pumps and pumping units, as well as the pipeline operation parameters, have been presented.
Key words: field mainline pipeline, efficiency of pipeline transport, rheological characteristics,

fuels for jet engines, kerosene fractions, and hydraulic calculations.



I1. A. Cmpuoicax’, JI. B. Aumonos’, C. M. Anoowunr?, JI. C. Anoeckuir®?
"HaumonaneHelii nccnenosarensekuii TOMCKHI MONTUTEXHUYECKHUI YHUBEPCHUTET,
2MeepanbHbI HCCIIEI0BATENLCKUIA LIEHTP IPOOIEM XUMUYECKOH (PU3UKH
Y MEIUIIUTHCKON XUMHUH, T. YepHOTOJIOBKA,
3 i II. 1. b M
LleHnTpanpHBI HHCTUTYT aBHAIMOHHOTO MoTOopocTpoeHus uM. [1. WM. bapanosa, r. Mockaa,
pavelspa@tpu.ru
XUMMOTOJIOTHS KMIKHUX CHHTETHYECKUX TOIIUB HOBOT0 MOKOJIeHUS
Ipoananuzuposanvi cogpemenHvle 00CMUNCEHUS OMeUeCMBeHHOU HAYKU 8 001ACU pa3padoOmKu CUHMEMUYecKux
monaue Hasnavenus. [lpedcmasneno cpasHenue HapaboOmMoxK ¢ MUPOBLIMU AHANO2AMU. BbloeneHbl nepcnekmusHoe
ChIpbe U MEXHON02ULU CUHMe3d MONAUBHBIX Komnozuyutl. Chopmynupoeansl 0CHOGHbIe MPebo6anus
K COOMB8emcmayowum moniueam, nepeienb KOHmpoaupyemblx C80UCME U XaPaKMePUCmuK nOIAHO020 HCUSHEHHO20
YUKIAA: NpUecomosierue, Xxpanenue, mpaHCnopmuposKd, pacnulieHue, 20peHue, Heumpaiu3ayus AHmMmpono2eHHbIX
8b160pocos. Onpedenensbl payuoOHAIbHble MEMOOUKU U IMANbl MeCMUPOSAHUsL MONIUE HOB020 NOKOJIeHUs
C yuemom o2paHudeHHbix 06vemos npousgoocmea. Chopmynuposarvl pekomMeHOayuu no co8epPULEeHCMBE08AHUIO
cucmembl HAYYHO-UCCIE008AMENbCKUX U ONbIMHO-KOHCIMPYKMOPCKUX paOOM ¢ Yenvlo NOLyYeHUs
CUHMEMUHECKUX HCUOKUX MONIUS.
KiroueBble ¢j10Ba: CHHTETHYCCKUE JKUIKUE TOTUIMBA, aBUAIIMOHHOE TOIUIMBO, OMOTOILINBO,
HOJIHBIN KU3HEHHBIN [TUKII.
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New Generation Liquid Synthetic Fuels

The paper analyzes modern achievements of domestic science in the synthetic fuels development. A comparison of
world analogues is presented. Promising raw materials and technologies for the synthesis of fuel compositions are
identified. The main requirements for the corresponding fuels, a list of controlled properties and characteristics of the
full life cycle are formulated: preparation, storage, transportation, spraying, combustion, neutralization of
anthropogenic emissions. Rational methods and stages of testing new generation fuels are determined taking into
account limited production volumes. Recommendations are formulated for improving the system of research and
development work in order to obtain synthetic liquid fuels.
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