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Feedback from a foreign scientific consultant, professor of the Nanjing University of
Science and Technology (China) Ruigi Shen, on the dissertation of . Pustovalov, doctoral
candidate of the speciality 6D073400 - Chemical technology of explosives and pyrotechnic
products on the topic of “Physicochemical fundamentals and technological principles for
the identification of industrial explosive mixtures”

Currently, the big problem in the world in the field of industrial explosives is the identification of industrial
explosives. Information labeling of an industrial explosive implies the injection of a chemical substance (marker or
microcarrier of information) into the composition of the explosive mixture for the purpose of subsequent reading or
decoding the information about the origin of the industrial explosive. The purpose of information marking is that in
case of unauthorized use of an explosive, it is possible to determine its’ origin.

Characteristics of PMS-10 and PMX-200 polymethylsiloxane liquids, organic fat-soluble dyes: bright blue
anthraquinone, nigrosine, yellow ‘K" dye and yellow “D" dye, iron ore concentrate and nanoaluminum are described
and discussed in details. As a result, their special marking properties have been identified that allow them to be
identified as part of industrial mixed explosives. The results of the study were obtained by chromatographic analysis,
x-ray and mass spectroscopy, as well as scanning microscopy.The scientifically substantiated results in the
dissertation have a certain degree of novelty and importance for theory and practice in the field of chemical
technology of explosives and pyrotechnic means.

|. Pustovalov studied carefully the production process of industrial explosives and gas-generating compounds
(including delayed compounds) and described the results of practical application of the technology of injecting a
marking mixture of identifiers during process of explosives’ production. The theoretical foundations and practical
results of scientific studies were presented, which substantiate the criteria for the choice of polymethylsiloxane liquids,
organic fat-soluble dyes, finely dispersed metal powders and their alloys as marking agents.Safety parameters of
marked explosives were summarized during laboratory and field testing, it was found that the marker substances
used in scientific work do not affect the explosive properties of industrial explosives and do not affect the safety of
the operation of the latter. The analysis of the results of the study was conducted. They show, that information about
the origin of the explosive can be encrypted, using proposed methods, and methods for identifying marking
compositions in explosives based on the methods of chromatographic analysis, x-ray and mass spectroscopy, as
well as scanning microscopy were selected correctly.Based on a comprehensive study, an effective model of the
chemical technology for injecting marking mixtures into the composition of industrial explosives without influence the
production process was developed.

The research work of |. Pustovalov in terms of relevance, scientific level, novelty, significance of the results
and the total volume of research, meets all the criteria for PhD dissertations and can be recommended for defense
in the dissertation council by the specialty 6D073400 - “Chemical technology of explosives and pyrotechnics”.
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OTBeT HHOCTPAHHOI'0 HAYYHOr0 KOHCY. IbTaHTa, Npoeccopa HaHKHHCKOro yHHBEPCHTETA
Haykn u texnosoruu (Kuraii), rocnoanna Pioukn llena (Ruiki Shen), na anccepranuio
U.IlycroBanoBa, kananaara Ha noayyenne crenenu loxkropa ®@uiocodun no
cnenuaabHocTd 6D073400 — Xumuveckasi TEXHOJIOTHSI B3PbIBYATHIX BelleCTB H
MHPOTEXHHYECKHUX NPOAYKTOB 10 Teme: «DH3HKOXHMHYECKHE OCHOBBI H TeXHOJI0rH4YecKHe
NPHHIHIBI /I8 HIeHTHQHKAIHE NPOMBINLIEHHBIX B3PbIBYATBIX CMecei»

B HacTosmee BpeMs, HAEHTHOHKAIMA NPOMBIIICHHBIX B3PBIBYATHIX BEILECTB ABIACTCH
Oonpiioi npoGeMoi B MHpe, WMEeHHO B 3Toi obnactu. MHdopmanuoHHas MapKUpoBKa
B3PBIBUATOrO BEIIECTBA IpeanosaraeT co0oi BBOJ XMMHUYECKOrO BELIECTBA (MapKepa MM
MHUKPOHOCHUTENIS HHPOpMALMH) B COCTaB B3pBIBYATOM CMECH C MEIBIO IMOCJIEIYIOIICTO
MPOYTEHUS! WK paciiuPpoBKH HHGOPMALIHK O IPOUCXOKICHHH IIPOMBIILICHHOIO B3PHIBYATOTO
BemiectBa. [lenp Takoi MHGOPMANMOHHON MapKUPOBKH 3aKIIOYACTCS B TOM, 4TOOBI B Cily4ae
HECaHKIIMOHHPOBAaHHOI'O HMCIIOJIB30BAHUS B3PHIBUATOIO BEILECTBA, MOJKHO OBLIO OBI ONpENeIuTh
ero MPOUCXOXKICHHE.

B uccienosarensckoi pabore U.ITycroBanoBa mogpoOHO OMUCHIBAIOTCS U 00CYKIAIOTCS
XapaKTePUCTHKH MOJIUMETHIICHIOKCaHOBEIX skuakocTedt PMS-10 u PMX-200, opranudeckux H
PAaCTBOPHMBIX B JKHpaX KpacHTeJIeH: CBETIO-CHHMH aHTPaXWMHOH, HUIPO3MH, XKenTbi K-
KpPacUTellb M JKENThIH D-KpacHTenlb, JKeIe3HOPYIHbIH KOHLEHTpaT M HaHO-aFOMMHHUHA. B
pe3ynapTate HM3ydeHHs ObUIM  WASHTH(QHUIUPOBAHBI OCOOBIE MAapKHPYIOIIME CBOWMCTBA
BBIIICYKA3aHHBIX KpacHTEel, KOTOpble MO3BOJSIOT MM HJISCHTH(QHUIMPOBATHCA B paMKax
IIPOMBIIIIEHHBIX B3PHIBYATHIX CMECEH.

PeByHBTaTBI HCClIeI0BaHusl OBLIH TIOJIYUYEHBI NOCPEICTBOM xpOMaTorpa(quecxoro
dHaJIN34a, PCHTI'CH- H MaCC-CIICKTPOCKOIIHH, a TAKIKC CK&HHp}"EOUleﬁ MHKPOCKOITHH.

Hay‘IHO 3HAYUMBIE pEe3YIBTATBI JUCCEPTALHH HMEIOT OHpeﬂeHCHHBIﬁ YPOBECHb
TBOPG‘TH‘{BCKOﬁ H npaKTqucxoﬁ HOBH3HbI H BaXHOCTH B cq:vepe XHMHYECKOH TEXHOJIOIHH
B3PBIBHATBHIX H ITHPOTCXHUYECCKHUX CPEACTB.

U. IlycroBasiioB TIIATEIBHO HMCCIECIOBAT MPOMU3BOACTBEHHBIA MPOLECC MPOMBIIIIEHHBIX
B3pBHIBYATHIX BELIECTB U ra30r€HEPHPYIOIHX cyOcTaHIui (BKIIOYas 3aMeIIEHHbIE CyOCTaHIH),
a TaKKe OH OIHKCall pe3yabTaThl NPAKTHYECKOrO [PHMEHEHHs TEXHOJOTHH BIIPhICKA
MapKHpyloleii cMecH HISHTH()UKATOPOB BO BpeMs Ipolecca IPOU3BOJCTBA B3PBIBYATHIX
BELICCTB.

B paGOTe ObLTH MNpEIaCTaBJICHbl TCOPETUYECKHE OCHOBBI M IPAKTHYECKHE pE3yJ1bTaTbl,
KOTOPBIC 000CHOBBIBAIOT KpUTEPHUH Bmﬁopa MOTHMETHIICHIIOKCAHOBBIX JKHJIKOCTEH,
OpPraHUYEeCKHX W PpacTBOPHUMBIX B KHpax Kpacmeneﬁ, MEJIKOJHUCIIEPCHBIX METAIINIMYECKHUX
[TOPOIIKOB K HX CIIJITABOB B KAYECTBC MAPKHUPYIOLIHX arcHTOB.

[TapameTpsl  ©€30MacCHOCTH  IPOMApKHPOBAHHBIX  B3PBIBYATHIX  BEHIECTB  OBLIM
KOHCOJIMIMPOBAHBl BO BpeMs N1a0OpaTOpPHOTO M IOJICBOTO TECTHPOBAHHA. BBIACHMIOCH, 4TO
MapKUpYIOIIHe BElIecTBa, MCIOJIb30BaHHbIE B HaydHOH paboTe, HE OKa3bIBAIOT BIMAHHA Ha
B3pbIBYAThIE CBOMCTBA MPOMBIIUIEHHBIX B3PHIBYATHIX BEILECTB U HE BIUSIOT Ha 0€30I1aCHOCTH
SKCIUTyaTAllHH MOCTETHHX.

bein IPOBEICH aHAJIN3 pPE3yJIbTATOB HUCCICAOBAaHHA. OtH PE3yabTaThl IOKA3bIBAIOT, YTO
HH(l)OpMaLlHH 0 MPOHMCXOKIEHHHU B3PBIBYATOI'O BECIICCTBA MOKET OBITh BaIlII/I(inOBaHEl C



MCIIOJIb30BAHHEM [PEUIOKEHHBIX METOJ0B, M METOABl JUli MIACHTH(OHKAIMH MapKHPYIOIIHX
COCTABOB BO B3PHIBYATHIX BEIECTBAX, KOTOPBIC OCHOBAHBI HA METOIMKH XpOMaTOrpauyecKoro
aHalM3a, PEHTTeH- MW MACC-CIeKTPOCKOMHH, a TaKXKe CKaHHpYIollel MHKPOCKONHH OBbLIHM
BBIOpPAHBI MPaBHIIBHO.

Ha ocHoBe BcecToponHero uccienoBaHusi Obuia paspaborana >(QeKkTuBHas MOJIENb
XUMHYECKOM TEXHOIOTHMH 1s BIPBICKAZ MapKHpYIOUIHMX CMecell B COCTaB IPOMBIIIIEHHBIX
B3pHIBUATHIX BelllecTB Ge3 BAHSHMSA Ha NPOIECC MPOU3BOJICTBA.

Uccnenosarensekas padora M. ITycTroBanosa ¢ y4eTOM aKTyaJlbHOCTH, HAYYHOIO YPOBHA,
HOBH3HBI, 3HAYMMOCTH pe3VibTaToB M oO0mero macmraba HCCIEIOBaHHS OTBEYACT BCEM
KPUTEPUSAM, IPUMEHSEMEIM K AHCCEPTAlMsM Ha coumckaHue creneHd Jloxropa @umocodpuu, u
MOXeT OBITh PpPEKOMEHIOBaHa I8 3allUThl Nepe] AWCCEPTALMOHHBIM COBETOM IO
cnenuaneHocTH  6D073400 —  Xumuueckas TEXHOJIOTHS  B3pHIBYATBIX  BEIIECTB H
MHPOTEXHUYECKUX IPOIYKTOB.
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Pecniy6nnka Kazaxcras, ropoj Ajimarsl,
TPHHALATOE HOAOPA BE THICAYM AEBATHA/ALATOrO roja.

Texkcr HacvosALIErO dmema nepeBesl C AHIJIMHCKOro s3blKa HA PYCCKHH A3BIK
U3BECTHBIN MHe riepe ,uqu T ny HOB Anuiiep M 14 /
YN awy /éé wory e .
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s1, CapcembaeB Tanrar A TlaHrapoBHM4, HOTapHyc ropojaa AJMarbl, AEHCTBYIOLIMH Ha
OCHOBaHMM rocyaapcteHHol auuenzud Ne 0001962 ot 17 centsabpsa 2004 roxa, BelIaHHOH
MunucrepctBom toctuumu Pecnybnuku Kasaxcran CBMASTENbCTBYIO MOMTMHHOCTH MOAMMCH
nepeoauuka rp. Jlyknanosa Anuiepa Makaiieuya, KOTopas COBEpLICHA B MOEM MPUCYTCTBUH.
JIMUHOCTD MepeBoYNKa YCTAHOBIICHA, eeCOCOOHOCTD MPOBEPEHa.
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