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AHanm3 BO3MOXXHOCTel COBpEMEHHBIX 00pa3loB TEXHUYECKUX CPEICTB XMMUYECKON PasBeNKM U
CIIeI[a/IbHOTO 06OPYROBaHMS KOMIUIEKCOB XMMMYECKOTO KOHTPOMS CBUETENbCTBYET O IIPUHIIU-
Ma/IbHOI BO3MOXXHOCTH OIIEPATHBHOTO OOHAPY>KEeHMsI MIHHO-B3PbIBHBIX YCTpoiicTB (MBY) myTem
upeHTUPUKAIMN BXOAAIMX B cocTaB MBY B3pbIBUaTHIX BelIeCTB ¥ COIyTCTBYIOMIUX TEXHOIOTMYe-
ckux mpumeceit. Lesv pabompi — aHamM3 BO3MOXKHOCTeI IPUMEHEHMA COBPEMEHHBIX TeXHUYECKIX
CPELCTB XMMIYECKOIl PasBelKM ¥ KOHTPOIIA /I OOHAPY>KeHNsT M UAeHTUUKALMM B3PbIBUATHIX Be-
mecTB. I/1s ZOCTVDKeHsI JaHHOM 1Lie/IV TPOBOAVIIACE OIleHKA aHA/IMTUYECKMX XapaKTePUCTHK U KOH-
CTPYKTVBHBIX 0COOEHHOCTEN TEXHIYECKUX CPEACTB XMMUIECKOI PasBefKI U Pea30BaHHBIX B HIUX
METOJ|OB MHAMKALMMA I/ OIIpefie/IeHNs BOSMOXKHOCTY OOHAPY>KeHVS U MAeHTU(UKALMY KOMIIOHEH-
ToB MBY B pasnm4HOM arperaTHoM COCTOAHMM. B paMKax cTaTby IIOKa3aHa BO3SMOXKHOCTb MCIIOJIb-
30BaHMs CIELVA/IbHBIX BOVICKOBBIX [a30CUTHAIN3ATOPOB, (PYHKIMOHMUPYIOLMX HAa OCHOBE METOfA
CIleKTpoMeTpyu MOoHHOI nopsypkHocty (CUII), myis noprBepyxaeHns pakTa IPUCYTCTBYA HapOBOI
(aspl B3pBHIBYATHIX BELIECTB M COIMYTCTBYIOLIMX UM 0ODbeKTOB MHAuKaiym. OlleHKa IpOBeieHa Ha
OCHOBaHMM aHa/mM3a (QU3MKO-XMMUIECKUX CBOJVICTB MEPOKCUIOB ¥ a30TCOLEP)KAIVX B3PBIBUATHIX
BEIIECTB ¥ CPABHEHMS JOCTVDKMMBIX KOHIIEHTPALMIT TapOBOIt (a3l a30TCOAEPIKAILNX B3PBIBUATHIX
BeIeCTB (TPOTWII, TeKCOTeH, IIeHTPUT, HUTPOIIULIEPVH, AUHUTPOTOIYOI) C pe3y/IbTaTaMy pacIeTHOM
yyBcTBUTENbHOCTY MeTofa CUII (~10-10 mr/m). YcTaHOB/IEHO, YTO CIefOBbIe KOMMYeCTBa B3phIBYa-
THIX BELIleCTB B JKMKOM U TBEPLOM arperaTHbIX COCTOSHMAX MOTYT OBbITh MACHTUDUIMPOBAHbI IIOD-
TaTVBHBIMM TEXHIIECKUMM CPEICTBAMI XVMIYECKOr0 KOHTPOJLA, GYHKIVIOHUPYIOIIMI Ha OCHOBE
MeTORO0B MH(ppaKpacHoit Pypbe-CIEKTPOCKOINI 1 KOMOMHALMOHHOTO pacCesiHusi CcBeTa. IIpemio-
JKEHBI ITyTY paclIipenys PyHKIVOHAIBHBIX BO3MOXHOCTEJ HaHHBIX TEXHUYECKVX CPEACTB 3a CYeT
CO3[aHNs CHeLaNN3YPOBAHHBIX 6a3 CIIEKTPA/IbHBIX HAHHBIX B3PbIBUATBIX BEIIECTB U COMYTCTBYIO-
VX TEXHOMOTMYECKNX HpUMeceil. BKIodeHne JOIOMTHUTEIHOTO G6aHKa CIEKTPOB B YIIpaB/Isioliee
nporpamMmHoe obecniederne CHII-ra3ocuruannsaTropoB HEOOXOAMMO COBMECTUTb C peajm3aliueit
BO3MO>XKHOCTM TPOrPaMMHOT0O BBIOOPA PEXXMMOB PabOTHI U IIEPEKTIoUeHNs 6a3 JAHHBIX OIIEPATOPOM.

Kniouesvie cnosa: 63pvieuamoe eeusecmeo; 2a30CUSHATUAIMOP; KOMOUHAUUOHHOE pACCesHUe CBernd;
00veKm UHOUKAUUY; CNEKMPOMEMPUS UOHHOU NOOBUNCHOCHU; MeXHUYecKUe CPedctnéa XumMu1eckot
pa3sedKu; xumuneckas paseeoxa.
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ITornomapes B.H., Konbunes C.C. IIpumeneHue co8pemMeHHbIX MeXHUUECKUX CPEOCTNE XUMUUECKOTL
pa3eedku U KOHMPONS O 06HAPYHEHUS U UOeHMUPUKAUUL 63Dbl6UAMDBLX Beusectns // Becmuuk
PXB sawumot. 2022. T. 6. Ne 3. C. 355-364. EDN: DVOLJH. https://doi.org/10.35825/2587-5728-
2022-6-4-355-364

OCHOBHBIMM CpEACTBaMU Teppopa B €ro MMHHO-B3pbIBHBIE ycTpoiicTBa (MBY). Vicnons3so-
KIaCCMYECKOM IIOHMMAHUU VICTOPUYECKM ABIA-  BaHMUE JIS TePPOPUCTUYECKUX Iieseil 60eBBIX OT-
NUCh TIPMMEHEHME OTHECTPEJIPHOTO OPYXKMA ¥  PaBIANIINX BEIIEeCTB VM IPOMBIIIEHHBIX TOK-
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V.A. Inozemceyv, |.N. Efimov, A.A. Pozvonkov et al.

CUYHBIX XMMUKATOB — HOBadA M KpaliHe omacHas
¢dbopma Teppopusma. JlocTyITHOCTD ciennUIHBIX,
a B HeJaJeKOM IIPOLIJIOM 3aKpBITBIX CBeNEeHMII
10 M3TOTOBJIEHUIO B IOMalIHUX YCIOBUAX CaMo-
IeNbHBIX B3PBIBHBIX YCTPOJCTB, B TOM 4YMC/Ie B
CHApsKeHMM TOKCMYHBIMM XMMMYECKMMM Belle-
CTBaMU, 3HAUYMTEIbHO IIOBBIIIAET BEPOATHOCTD
NpMMEHEeHNUA TOKCUYHBIX XMMUYECKMX BellecTB
B Teppopuctudyeckux uenax. IlogTeepxpator
BO3MO>XHOCTb COBMECTHOTO IPMMEHEHUS OTPaB-
JSIOMIMX ¥ B3pPBIBYATBIX BeleCTB U HAECTBUA
HEe3aKOHHBIX BOOPY>KeHHBIX (OpPMUPOBAHUII Ha
teppuropun Cupuiickoit Apabckoit Pecry6nmmxm.
OO11ecTBEHHDIN PE30HAHC M YCTPAIIAIOIMIT JJI
TPaKZaHCKOTO HacemeHNsA 3¢Q@deKT UCIonb30-
BaHUA MBY B cHapsyXKeHUM TOKCMYHBIMM XVMU-
YecK)MMY BellleCTBaMU JiellaeT UX IpUMEHeHMe B
paMKaxX TeppPOPUCTUYECKON [eATETbHOCTU Ipef-
HOYTHTETbHEe TPAAUIIVIOHHBIX BOOPYXeHnit [1, 2].

PasButrie GopM TEppPOPUCTIIECKOI TeATENb-
HOCTU C NPMMEHEHMEM B3PBIBUATBIX BEIIeCTB U
BO3MOKHBIE IOCNIEICTBUA AKTOB XMMMUYECKOTO
TeppopusMa TpeOyIOT NPUHATUA COOTBETCTBY-
IOIIVIX 3alIMTHBIX Mep, B TOM 4YNC/Ie IPOBefeHN s
XMMMIYECKOTO0 MOHMTOPMHIA /s obecriedeHms
XMMMIYECKOil 6e30IacHOCTM JIMYHOTO COCTaBa
BOEHU3UPOBAHHBIX (HOPMUPOBAHUII U MUPHOTO
IPaXkJaHCKOTO HacelleHNs, KaK [0 COBepIIeHMs
TEePPOPUCTUYECKOTO aKTa, TaK M IMOCT (aKTyM.
OdeBUHO, YTO KOHTPOIb XUMUYECKON 0OcCTa-
HOBKU IIOC/Ieé TEPPOPUCTUYECKOTO aKTa, 3aKOH-
YYBIIETOCS BBIOPOCOM TOKCHYHBIX XMMMKATOB
B OKPY>XKAaIOLIYIO Cpefly, MOXKeT ObITb IPOBEJEH C
MCIIO/Ib30BaHMEM IITATHBIX TEXHNYECKNX CPEACTB
XMMMYECKOJ pa3BeIKM ¥ KOHTponA. B To e BpeMs
IpOBefieHVe IPEBEHTUBHOIO OOCTIeNOBaHUS XU-
MUYECKV OHACHBIX OOBEKTOB, KOTOpbIe MOTYT
okasarbcss MBY, mpepcraBisger co60il CTOXHYIO
3afauy. IIpakTuka npuBiedeHUs CHEIUATUCTOB
Borick PXDB 3amutel st paboThl B COCTaBe 9KC-
HEePTHBIX IPYIII 110 00C/IETOBAHNIO MECT IPEAIIO-
JIaraeMoOr0 M3TOTOB/IEHNA XMMMYeCKUX Ooempu-
nacoB B Cupwuiickoii Apabckoit Pecnybnuke n
oIIpefie/IeHNI0 BO3MOXKHOCTHU 6e30IacHoi paboTsl
B paliOHaX IPUMEHEHUA XMMUYECKOTO OPYXKUA
o0ycrmaBnuBaeT HEOOXOAUMOCTb OIpefe/IeHN A
ornacHocTy npumeHeHnA MBY kak c niefreBbIM, Tak
U C XMMUYECKUM CHapsKeHMEM.

Llenv pabomwvl — OLEHKAa aHATUTUYECKUX U
KOHCTPYKTMBHBIX BO3MOXXHOCTEJl TeXHMYECKUX
CpefiCTB XMMMYeCKOIi pa3BeJJKI U peann30BaHHBIX
B HUX METOMOB VHAVKAIMM [JIA OIpedeneHus
BO3MOXKHOCTU OOHapy)XeHUsA U UeHTUPUKALUN
KOMIIOHeHTOB MBY B pasnuyHoM arperaTHOM co-
CTOSIHUIL.

I1a JOCTVDKEHUA NAHHOW LieIM pellajych
ClIefyooLe 3agaqn:

- aHamm3 (UBMKO-XMMUYECKMX U CIeK-
TPaJbHBIX XapaKTePUCTUK OCHOBHBIX B3pPbIB-

356

YaThIX BEIECTB M COMYTCTBYIOUINX TeXHOIOTMYe-
CKUX IIpUMeceit;

- OIIpefieNieHNe BO3MOXKHOCTY OOHApY XeHNs
U UAeHTUPUKAIUM 00 beKTOB MHANKALY TeXHM-
YeCKMMI CPeACTBaMM XUMMYECKOW pas3BegKu U
KOHTPO/A, QYHKIMOHUPYOIMI Ha OCHOBE Me-
TOROB (ypbe-CHEKTPOMETPUN, CIIEKTPOMETpPUN
VIOHHOJ TIOfIBVKHOCTY ¥ KOMOVMHAI[MOHHOTO pac-
CesTHMA CBeTa.

AHanmu3 NOTEeHIMATbHBIX 00HEKTOB MHAU-
Kanuu. ITpu moncke MBY u 3apAmoB B3ppIBYaTBIX
Bel[eCTB 00beKTaMM OOHAPYy>KeHN A /I TeXHUYe-
CKMX CPENCTB XMMMYECKO pa3BefIk! U KOHTPOA
MOTYT SIBIATbCA Tapbl M TBepfible JacTUIbI Be-
I[eCTB, BXOAAIINX B COCTaB 3TUX 0OBEKTOB: COO-
CTBEHHO B3pbIBUAaTble BEIECTBA, MapKUpYOLIye
BEIIEeCTBA, TEXHOJOTMYeCKNe IPVMecH, IIIACTH-
(GUKaTOpbl M HPOAYKTHI HECTPYKLVM B3PBIB-
4aThIX BemjecTB. OO1IYIO 3a/jauy 110 0OHAPY KEHNIO
B3PBIBUATBIX BELIECTB MOXXHO pa3fleNuTb Ha JiBe
OCHOBHbBIE COCTaBJIAMIINe: OOHApy>KeHNe B3PbI-
BYATBIX ¥ CONYTCTBYIOIIUX MM BeIleCTB IIO Ia-
poBoIi (ase, a TAK)Ke AaHAIN3 TBEPAbIX YACTHI], BU-
3yaJIbHO Ha0I0fJlaeMbIX Ha IOBEPXHOCTY, BOIU3N
IPeAIoNOKUTETPHOTO HAaXOXK/eHMSA B3PBIBHBIX
YCTPOJCTB.

Ilo cocTaBy OCHOBHBIE [Ie/ICTBYIOLIVE KOMIIO-
HEeHTbl B3pBIBYATBIX BEIECTB MOXKHO pasfieNinTh
Ha /IBa OCHOBHBIX K/Iacca: He MMeloliye HUTPO/HN-
TpPaTHBIX I'PYIII VIV COAep>Kallue XOTs OBl OTHY U3
HUX. B iepBoM ciy4ae B3pbIBUaTbhle BellleCTBa IIpU-
HaJI/IeXAT K IIePOKCHUAAM, IepX/I0paTaM MIN a3UAaM.
Hamnbomee mmpoko mpesicTaBIeH KIacc a30TCOfep-
Kauux B3ppiBUathix BemiecTs (TNT - Tpormn, RDX
- rexcoreH, PETN - meHTpuT, ceuTppl, HUTPOITIN-
LEepVH ¥ fIp.), B COCTaB KOTOPBIX, IOMIMO a30Ta,
BXOJIAIT BOJZOPOL, YITIEPOH, ¥ KUCIOPox, [3-5]. O6mym
CBOJICTBOM BeILIeCTB BTOPOTO KJacca ABIAETCA CY-
IIeCTBEHHOE IIPeBbIIIeHNe COIEP)KaHUs B X MOJIe-
KyJIaX aTOMOB 230Ta U KVCTOPOJa 10 CPAaBHEHUIO C
KOIMYECTBOM YIJIepofia U BOJIOPOJA, IIPK 3TOM OT-
HOCHTe/IbHOE COofiepsKaHNe B HUX a30Ta Ha MOPAJOK
BBIIIIe, YeM 711 OOBIYHBIX MaTepUajoB, HAIIpUMep
HIeJIKA, TIOJINypeTaHa, HeliJIoHa U T.IL.

AnanusupysnepedeHbB3PbIBYATBIX BELIECTB,
HOIeXANX UeHTUPUKALNY, UX (PUSMKO-XU-
MIYecKye CBOJICTBA ¥ OCOOEHHOCTM UX IpUMe-
HeHMs, CJIeyeT OTMETUTD PsJL KII0UeBBIX 0COOeH-
HOCTeil. Bbicokas MonspHas Macca XMMMYECKUX
COefIMHEHMI, BXOAAIIUX B COCTaB B3PBIBYATHIX
BEIIeCTB, 1, KaK C/IefICTBIE, Ype3BbIYaIHO HI3KOE
[aBieH)e TapoB OONBLIMHCTBA B3PHIBYATBIX Be-
IeCTB, OIpefe/nsAlee UX KOHIIEHTPALNIO B BO3-
nyxe. B 4acTHOCTH, paBHOBECHOE JIaBIeHe NTApOB
npu temneparype 25 °C gnsa TPMHUTPOTONYO/A
cocrapysieT BenuunHy 9 ppb (~1,7x107 Ila), a ga
rekcorena — 6 ppt (~4,6x10°¢ ITa) [6]. IIpu sTom He-
CTIOYKHBIE IIPMEMBI YKPbITH A B3PbIBYATHIX BEllleCTB
IIyTeM IIOMellleHN A UX, HAIIpUMep, B IVTACTUKOBYIO
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Ta6nuua 1 - KoHyeHmMpayuu HacviujeHHbIX NAPOo8 83pble4amoix seujecme[9]*

B3spbiByaToe BewwecTso Monﬂpl:da:nl\:acca, i C,..co PPb Cseco Mr/n
TNT (tpoTtun) 227 9.1 0,1
RDX (rekcoren) 222 5,7x10° 5,7x10°°
HMX (okToreH) 296 4,4x108 2,6x107
NG (HUTpornnuepuH) 227 580 59
AN (aMMuMayHas cenuTpa) 80 12 4,3x102
PETN (neHTpuT) 316 7,1x103 1,0x10+4
TNA (TpUHUTPOAHMANH) 228 2,2x102 2,2x104
TNB (TpuHUTpO6EH30N) 213 41 3,9x102
TATP (TpmnaueToHa TpunepoKcua,) 222 4,3x10* 42
2,4-DNT (auHutpoTonyon) 182 280 2,2
* ins nepecuema ppb 6 3Ha4eHuUs Maccosoli KOHUeHMPAYUU UCNoAb306an0ck coomHouieHue C, . ,M2/n=4,5x10" pu-C,, ,ppb,
20e U- MosIsIpHAs Macca eelyecmed, 2/Mosb

YIaKOBKY, YMEHbIIAIOT AaBl€HMe MapoB ellle Ha
Tpu mnopsifka [4, 7]. Kpome Toro, KoHLeHTpauus
Iapa pe3Ko IaJaeT C yBeTMYEHNEM PACCTOSAHNUA OT
HOBEPXHOCT! MCTOYHMKA, YTO BBI3BAHO KOHBEK-
TUBHBIM paccesHMeM Iapa 1 HeoOpaTuMoit cop6-
1Meil B3pbIBYATBIX ¥ COYTCTBYIOIMX MM BEIIEeCTB
Ha OKPY>KaIOLMX NIpeAMeTax.

B nonb3y nmepcrekTuBbl 0OHAPY>KeHUS B3PbI-
BYATBIX YCTPOVICTB IO IapoBoOil daze CBUJETENb-
CTBYeT HaJlu4ye B COCTaBe B3PbIBYATHIX PELENITY P
BEIIeCTB C OTHOCUTENIPHO BBICOKMM [JaBIIEHVIEM
napoB. Hanpumep, B pabore [8] moxasano, 4To
IpM aHalaM3e BO3AYIIHON INpOOBI HAfl 3apAfOM
mnactuta C-4 mappl reKcoreHa, ABIAIINECA OC-
HOBHBIM KOMIIOHEHTOM 3TOJI CMeCH, TPYLHOOOHA-
PYXXUMBI, IIPU 9TOM B IIpo6e 3aperncTpupoBaHbI
napbl 2-3Tun-1-rekcanomna. JInsa psapga BewecTs CO
CPaBHUTENIBHO MajbIM IIO Macce Cofiep>KaHueM
JeTy4NX IIpUMecell B IapoBoil ¢ase IPUCYT-
CTBYIOT BBICOKNME KOHIIEHTPALINY 3TUX IpUMecel],
KaK, Hanpumep, B cnydae 2,4-JHT - TexHonoru-
4YeCcKOJl NpuMecu TPOTUIA B 3apAfaX BOEHHOTO

HasHavyeHNA. JJaHHbIe IO KOHIIEHTPALMAM HaChI-
IEHHBbIX NapOB B3PBIBYATBHIX BEIL[eCTB B PaBHO-
BeCHBIX ABYX(asHBIX CUCTeMaX IpU TeMIleparype
25 °C npuBepeHs! B Tabnuue 1.

KoHneHTpauumu mapoB B3pbIBYATHIX Be-
[eCTB, NpUBeJeHHbIe B Tabmule 1, B Lie/IoM, Ha-
XO#ATCS B AMAIla3oHe OT emuHMIil go 107° wmr/m,
4TO COOTBETCTBYeT [AMANa30Hy OOHapy)XMBa-
eMbIX IIapOra3soBBIX KOHIIEHTPAaUVil OOBEKTOB
VIHAVKALIMMA TEeXHUYECKUX CPefCTB XMMUYECKON
pasBeJKM U KOHTpOsA. Takye BeljecTBa, KaK TeK-
COTEeH U OKTOTEH, C Y4eTOM HeOOXORMMOCTH IIpe-
BEHTUBHOI UeHTU(}MKAIY 06'beKTa Ha IpeMeT
€ro B3pbIBO- VUIM XMMMYECKON ONacHOCTH, 6e3
BCKPBITUA €ro O0ONMOYKM MIM YHaKOBKM, OO0Y-
CTTaB/IMBAIOT JOCTATOYHO >XeCTKUe TpeGOBaHMs
K METOfjaM M CPeACTBAaM VX VHAMKAIUU IO 9yB-
CTBUTEBHOCTY OOHApy>keHVs MapoB (Ha ypOBHe
10°-10"° mr/m). VI3 cyluecTByIOIIero mapka Tex-
HIYECKNX CPefiCTB XMMUYECKON pa3sBegKM 1 KOH-
TPOJIS, C Y4eTOM TpeOOBaHMUIl MO YyBCTBUTENb-
HOCTM ¥ KOIMYeCTBY 00BEKTOB MHAMKALIUU B 6a3e

PucyHok 1 - BHewHuli 8ud u iuyesas naLess asmomamuyeckozo 2a3ocuzHanuzamopa CA-5
(pomoepacpuu u3 apxusa OIrby «33 UHUUU» MuHob6opoHbl Poccuu)
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B.A. NHosemues, N.H. Edumos, A.A. NMo3BOHKOB 1 Ap.

PucyHoK 2 - Aemomamudyeckuli 2azocuzHanuzamop Hocumelli 'C-H us cocmasa cneyuasnbHoz2o 060opy0osaHus
mawuH PXb pazeedku PXM-8 u PXM-9 (¢pomoepacpuu u3 apxuea OrbY «33 UHUNU» MuHobopoHsi Poccuu)

maHHbIX (~10-15 emuHUL]), [ OIEPATUBHOTO
OOHapyXeHMs M UAEHTUPUKALNUM CIeJOBBIX KO-
JIMYeCTB B3PbIBYATHIX BellleCTB Hambojiee mpume-
HUMBI Ta30CUTHA/IN3ATOPbI, PYHKLINOHUPYIOLIVe
Ha OCHOBE MeTOfla CHeKTPOMEeTPUY MOHHON IOf-
BIDKHOCTM. Takme BBICOKME aHaIUTUYECKNE Xa-
PaKTepUCTUKH, J[eMOHCTpPUpPyeMble IpK OOHapy-
JK€HN! OTPaBAIOLINX BelleCTB COBPEMEHHBIMU
ra30CUTHAIN3aTOpaMy (CIIEKTpOMeTpaMy MIOHHOII
MOABIDKHOCTY), KakK CHenu(UYHOCTb, paspe-
1IeHye ¥ YyBCTBUTENbHOCTD, HOATBEPKJAI0T, UTO
IpYMeHeHIe JaHHBIX TeXHIYECKIX CPefiCcTB OyeT
ABNATBCA 3((PEeKTMBHBIM IIpu  OOHApYXEHUN
B3PBIBHBIX YCTPOJCTB U 3apAJ0B B3pbIBYATHIX Be-
IIeCTB IO IapoBOIl Pase 06beKTa MHIVKALINN.
OueHka BO3MOXXHOCTell IpPUMeHEHMA OT-
€4eCTBEHHBIX M 3apyOe>KHBIX TeXHUYeCKMX
CPeAcTB s OOHapy>KeHNMs B3PBIBYATBIX Be-
mecTB. OCHOBHBIM TeXHUYECKUM CPeACTBOM XU-
MIYeCKOIl pa3BefiKy, COCTOSIUM Ha CHaOXeHUU
BC PO, pyHKIMOHMPYOMMM Ha OCHOBE METOHa
CHEeKTPOMETpPUM MOHHON MOABVXHOCTHU, SABIA-
eTcA aBTOMaTMdeckuit razocursanusarop I'CA-5
(pucynok 1). C mpunsatuem Ha cHabGxenue BC
PO cneunanpbHOro aBTOMAaTMYECKOTO ra30CUTHA-
nusatopa 'CA-5 Boitcka PXDb 3amuTsl BrepBble
HOMY4YWIN MpubOp, MO3BONMSIOUINIT HPOBOLUTD
XMMUYECKNII KOHTPONb BO3NYIIHOW Cpefbl U
OIIpelenAThb 3apa>keHHOCTD IIOBEPXHOCTEN BOOPY-
’Ke€HU 1, BOEHHOII CIlel[Ma/IbHON TeXHUKU OTPaBIIs-
IOLIVIMM BellleCTBaMMU THIa V-rasbl, 30MaH, UIIPUT
C LeJIBI0 OIIpefielieHns] HeOOXOMMOCTH IIpOBe-
[eHUs MepOIpPUATUII CIIeLVaNbHO 00pabOTKIL.
[Tpubop Takke 1MO3BONAET OOHAPY)XMBATh NapbI
V-rasos, 30MaHa, 3apMHa, UIpUTa U a3po3onb CS
u CR B BO3[jyXe B ONIACHBIX M MAJIOONIACHBIX KOH-

1

neHtpaunsax'. Vudopmamnusa o6 oOHapyxeHUN
BBIBOINTCS Ha XXUIAKOKPUCTA/UINIECKII BVICTIIeN
B BUJie Ha3BaHMII BEIIeCTB M CTEIIeHM OIIACHOCTU
VX KOHLIEHTPpaLNii.

JlanbHeilllee coBepIIeHCTBOBAaHME IPUOOPOB
XVMUYECKON PpasBefKM ¥ KOHTPONA, peanusy-
IOIIMX TEXHOTOTUIO CIIEKTPOMETPUU MOHHOI MOf-
BVDKHOCTM, IIPOBOAVIIOCh B PaMKaX paspaboTKu
mamuH PXb passegxkum PXM-8 u PXM-9. B xone
JIAHHOJ OIIBITHO-KOHCTPYKTOPCKOJ pabOTBI CO-
3[jaHa MPUHLIMIINAJIBHO HOBas JIMHEKa aBTOMa-
TUYECKUX Ta30CUTHANM3ATOPOB CTAalMIOHAPHOTO
U aBTOHOMHOTO WCIONb30BaHNA, B YaCTHOCTH,
ra3sOCUTHAIM3aTOP aBTOMATUYECKMUIT HOCHUMBII
I'C-H, npemHaszHayeHHBIN /1A MePUORMYECKOTO
KOHTPOJIS BO3[IyXa C Iie/Ibl0 OOHApY>KeHNA B HEM
MIAPOB TOKCMYHBIX XMMUKATOB ¥ CYIbHOMEICTBY-
IOLIVX AJOBUTBIX BEIIECTB (PUCYHOK 2).

B xayecTBe MCTOYHMKA MOHM3ALUM B MOH-
Ho-zipetidoBbix Tpybkax 'CA-5 n I'C-H ncnonb-
3yercsi 6eTa-UCTOYHMK Ha OCHOBE PajMOU30TOIA
®Ni. IIpy mpakTwyecku WAEHTUYHON YyBCTBU-
TETBHOCTY II0 OCHOBHBIM 00'beKTaM MHAVIKAL[IY U
YHOBJIETBOPUTETBHOI CliennPUIHOCTU 6asa CIIeK-
TpaJbHBIX JaHHBIX Ta3ocurHamusaropa 'C-H yse-
nndeHa o 15 o6HapyXMBaeMbIX Bell[eCTB.

[lepeyeHb OOHapy)XMBaeMbIX HpUOOPOM
I'C-H BemjecTB BKI04aeT B ced0a ocHoBHbie TX
HEPBHO-NAPAINTUYECKOT0,  KOXXHO-HAPBIBHOIO,
001esATOBUTOTO ¥ YAYLIAIOLIETO AVICTBIUSA, UPPU-
TaHTBI, PAJl CUJIBHOJENICTBYIOIIMX ANOBUTHIX Be-
LIeCcTB 1 KOMIIOHEHTOB paKeTHOIo ToIuiMBa. Pac-
IIMpeHNe IepedyHss OOHApY)XMBAeMbIX BeleCTB
CTa/I0 BO3MOKHBIM 32 CYET JMCIIONTb30BAHUA yCO-
BEpPILIEHCTBOBAHHOIO A/ITOPUTMA 00PabOTKY CIIeK-
TpPaIbHOI NHPOPMALINY, A TAK)Ke ABYX OCHOBHBIX

ITpuxas Munucrpa oboponst Poccuiickoit Pegeparun ot 2008 1. Ne 65 «O npuHaTun Ha cHabxenne BC PO as-

TOMAaTUYeCKOTr0 ra30curHanusaropa obmeBoitckoBoro CA-5».

2

3A0 «Crenmpubop», 2020. 49 c.
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MpuMeHeHMe COBPEMEHHbIX TEXHUYECKUX CPEACTB XMMUYECKON Pa3BeAKM U KOHTPOIS A /1S OGHAPY >KEHUS...

Ta6nuua 2 - PacyemHas 4yecmeumesibHOCMb Memo0od cneKmpomMempuu UOHHOU
noodsuxHoCcmMu no o6HapyxeHuto 83pvisyameoix sewecms [12]

B3pbiBYaTOE BELLECTBO C,s.» Mr/n
TNT (TpoTtun) 8x101°
PETN (neHTpuT) 1x10°?
RDX (rekcareH) 3x107
NG (HuTpornnuepmH) 5x101°
2,4-OHT (auHuTtpoTonyon) 2x107?

KOHCTPYKTMBHBIX JJOPaOOTOK: peann3alyy AByX-
MOJIOBOJI CHCTEMBI PeTrMCTpPallMM JVOHOB B IIO-
JIOKUTENBHON M OTPULATENTBHON MOMSAPHOCTAX
U BHEJPEHUA CHUCTeMBbl (OPMUPOBAHUA HOBOTO
JOH-peareHTa ¢ IOMOINbI0 aBTOMATMYECKOTO
BBOJIa JOIIAHTA B 30HY MIOHNM3AL VL.

[anpHerimiee  pacuipenre 6aHKa — CITeK-
TPa/IbHBIX JAHHBIX IpuOopa 3a CYeT MOMOTHEHNA
€ro CIIeKTPaMI B3PbIBYATBIX U COITY TCTBYIOIIUX Be-
I[eCTB IPUBEJET K epeHaChIIeHNI0 6a3bl JAaHHBIX,
U, KaK C/IeICTBHUE, K YXYALUIEHNIO CIIelnPUIHOCTI U
YBEIMYEHNIO YJC/IA JIOXKHBIX CpabaTbIBaHMII IIPH-
6opa npu ero ¢yHkumonuposanuu [10, 11]. s
OIHOBPEMEHHOTO OIIpefie/IeHNsI OTPAB/IAOLINX U
B3PBIBYATBIX BellJeCTB Hambosee IeecoobpasHbIM
IpefiCTaB/IACTCSA BBeJeHME JOIOTHUTETBHOTO pe-
X¥Ma (QYHKIVOHMPOBAaHUA Ta30CUTHANIN3ATOPA,
IpejHa3HAYEHHOTO /A OOHAPY>KeHUs HaIN4Ms
MBY u cefoBbIX KOMMYECTB B3PHIBYATBIX Be-
mecTB. JJaHHDII peXXVM JO/DKEH IpeaycMaTpyBaTh
paboTy 1o OT/e/IbHOI 6a3e CIIeKTPaIbHBIX JAHHBIX
B3PBIBYATHIX BEIECTB ¥ X MAPKEPHbBIX TEXHOJIOT Y-
Jyeckux npumeceit. [IpuHuMas Bo BHUMaHMe anpy-
OPHO MEHBINYI0 TOKCUYHOCTb B3PBIBYATBHIX Be-
IIECTB, B CPAaBHEHMM C TOKCMYHBIMY XVMUKATAMI,
B JIONIOTTHUTETBHOM peXXume paboThl mpubopa He
noTpebyercst OGBICTPOEIICTBIS HA YPOBHE eIVHMUI]
CeKyHH. JIns ynydiieHus YyBCTBUTETBHOCTH 00-
Hapy>KeH!s B JAHHOM JIONIOIHUTEIBHOM peXuMe
11e7lecO00pa3HO  peann3oBaTh BO3MOXKHOCTb Ha-
KOIUTeHMsI mone3Horo curHama. Crenyer oTMe-
TUTb, YTO MOAOOHAS MOJEPHM3ALUA TeXHNYECKUX
CPeACTB XMMMYECKON pas3BefKy, (QYHKIVOHUPY-
IOLIMX HAa OCHOBE METOfja CIIEKTPOMETPUI IOHHO
HOJ{BVDKHOCTY, HAIIPaB/IeHHAs Ha pacIlupeHIe Iie-
peYHs pelIaeMBbIX 3ajiad, MOXKET ObITb IpOBeleHa
Ha NPOTPAMMHOM YPOBHe, 03 KOHCTPYKTMBHBIX
HOpabOTOK.

Ananus 3apy6e>xHbIX MHPOPMAIMIOHHBIX Ma-
TepuanoB 06 0GHAPYKEHUY B3PbIBUATHIX BEIECTB
C MCIO/Nb30BaHUEM BPEMSAINPOTIETHBIX CHEKTPO-
MeTPOB MOHHOJ IOABIDKHOCTM C MCTOYHUKAMU
MOHM3AI[MY, AHAJIOTUYHBIMY WCIIONb3yeMbIM B
COCTaBe aBTOMATUYECKUX Ta30CUTHANN3ATOPOB
I'CA-5 u I'C-H, nokaspiBaeT NpUHLIMINATbHYIO
BO3MOXKHOCTb OOHapy>KeHNs MapoB B3PBIBYATHIX
Bell|eCTB [JaHHBIMU TEXHUUYECKUMU CpefCTBaMuU

BecTHuk Borick PXb 3awunTtbl. 2022. Tom 6. N2 4

[5]. B Tabmuue 2 mpuBegeHBl 3HAYEHUS PacCUu-
TaHHBIX IIpefie/IoB OOHApy>XeHUsl B3PBIBYATHIX
BeIllleCTB C JCIHONb30BaHNEM BpeMANpPONIeTHBIX
CHEKTPOMETPOB [9].

CpaBHeHNUe HNaHHBIX, IPUBENEHHBIX B Ta-
6numax 1, 2, TOKa3bIBaeT, YTO CIEKTPOMETP
MOHHOI TOABJDKHOCTY TeOpeTUYecKy I03BO-
lsieT OOHApPYXXUTh Iapbl B3PBIBYATBHIX BELIECTB,
Hanpumep, TNT B koHnentpauun B 10*-10° pas
MeHblIle, YeM [IaB/IeHJe HACBIIeHHOTO Iapa 3TUX
BeI[eCTB, a CIeOBble KOMMYECTBA TeKCOTeHa — B
10° pa3 MeHbllle, YeM BeC TUIIMYIHOTO OTIE€YaTKa
manbLa [6].

Bropoit cocraBnsmomelt 3agauu 1Mo o6Ha-
PYXXEHMIO B3PBIBYATBIX BeELIECTB SABIAETCA 00-
Hapy>XeHJe B3pBbIBYATBIX M CONYTCTBYIOLIMX MM
BellleCTB II0 pe3y/lbTaTaM aHajau3a TBepAbIX Ya-
CTUII, BU3yaJIbHO HAO/II0laeMbIX Ha IOBEPXHOCTH
BO37Ie MPEAIONOXKITETbHOTO MeCTa HaXOX/eHUA
B3PBIBHBIX YCTPOJCTB. bBONBIIMHCTBO B3pBIB-
YaTbIX BEIeCTB JJOCTATOYHO IPOYHO CBA3BIBAIOTCS
CU/IAMU aJire3uM C MaTepuaaaMy, 00/1afaloIuMu
BBICOKVMM 3Ha4YeHMEM IIOBEPXHOCTHON SHEpPTUm,
TaKMMM, KaK MeTa/UIbl ¥ uX okucnsl [13]. [Toatomy,
fla>ke TPU aKKYypPaTHOM OOpalljeHNy CO B3pbIBYA-
TBIMU BellleCTBaMy, TPYAHO U30eXaTh MepeHoca
JacTUI] B3PBIBYATBHIX BEIeCTB Ha ITOBEPXHOCTb.
Hampumep, KonuyecTBO B3pbIBUATOrO Bel[eCTBa,
OCTaB/IsIeMOTr0 IIepBBIM OTIIEYaTKOM Iajiblla Ha
IOBEPXHOCTU IIPESMETOB, COCTaBsgeT 0Komo 100
MKI. B cnydae mcnonb3oBaHMA TeKCOT€HAa OJHO
3epHO pasmepoM 0,5 MM, nmesa maccy 100 MKr, co-
mep>XuT ~ 3x10"7 MOMeKy1, 4TO MO TBEPKAaeT BO3-
MOYXHOCTb OOHApPY>KMBATh TBEP/ble YaCTUIIBI 00b-
eKTa MHAVKAIUM, IPY YCIOBUM TIEPEBOJA €ro U3
KOHZIEHCMPOBAHHOTO COCTOSTHUS B Ta3000pasHoe.

[MpuunMasi BO BHUMaHIE BO3SMOXXHOCTH 06HaA-
Py>KeHUs B3PbIBUATHIX BEI]eCTB CIIEKTPOMETpPaMu
VMOHHOJ IOf{BYDKHOCTH, PACCMOTPUM BO3MOXKHOCTD
OOHapy>keHMs CIelOBbIX KOMNYECTB B3PBIBYATHIX
BelIeCTB IPYTUMM MeTOaMM MHAVIKAIIVINL.

Hannunme B cocTaBe B3pBIBUATHIX BeleCTB
HUTPO/HUTPATHBIX I'PYII, a TAKXe CTPYKTYPHBIX
caseit C-H n C-N, kak u B cmy4yae 60/1bIIMHCTBA
C/IOKHBIX XMMMUYECKUX COENUHEHUN, 00ecledn-
BaeT CIIeKTPaM ITOIIOLIeH NI MOJIEK Y/ B3pbIBYaTBIX
BEIeCTB BBICOKYIO CHEeNN(UYHOCTD ¥ Haandne
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V.A. Inozemceyv, |.N. Efimov, A.A. Pozvonkov et al.

PucyHoK 3 — Mo6usbHbIl Komnyiekc xumudecko2o KoHmposasa MKXK
(pomoepacpuu u3 apxuea ®rby «33 UHUNU» MuHobopoHsi Poccuu)

XapaKTePUCTUYECKUX CHEKTPA/JbHBIX JIMHUI B
cpenHeit mHbpakpacHoit obmactu ot 2500 cm’
1o 800 cm! (o1 4 mo 12 mxm) [14]. Tanuoe ob6¢cTO-
ATENbCTBO O0yC/IaBIMBaeT BO3MOXXHOCTh OOHa-
PY>KeHNs B3pBIBYATBHIX BEILeCTB Ha PasINYHBIX
HOBEPXHOCTAX, B TOM YMCJIe yflaZleHHbIX oT MBY
VI TOIBEPTIINXCS CTyYaliHOMY KOHTAKTY C B3PBIB-
JaTBIMU BeLleCTBAMI, C ICIO/Ib30BaHIEM BBICOKO-
MHQPOPMATUBHBIX CIIEKTPOMETPUYECKUX METOMIOB,
TaKMX Kak MHPppakpacHas Pypbe-crekTpomeTpus
U paMaHOBcKas crekrpomerpus [15-18]. K po-
CTOMHCTBAM [JAaHHBIX METONOB CIEeAYyeT OTHECTU
BBICOKYIO CEJIEKTMBHOCTDb aHA/IN3a, BOSMOXXHOCTD
OOHapy>KeHMsI U UIeHTU(UKALMU BEI[eCTB B MHO-
TOKOMIIOHEHTHBIX CMeCAX, a TaK)XKe BO3MOKHOCTD
peann3alyy MeToAa B IOPTaTUBHBIX TEXHUYECKUX
cpencrBax. OCHOBHBIM HEJIOCTaTKOM METOJOB SIB-
JISIETCS1 OTHOCUTENIBHO crmabas (B CpaBHEHUM C Me-
TOIOM CHEKTPOMETPUY WOHHON ITOZBVKHOCTM)
YYBCTBUTE/IBHOCTh OOHapy>KeHUs, TpeOyromas
BU3yaIM3auy 00 beKTa MHAMKAIIL.
ITpakTu4ecKuit ONBIT OOHAPY>KEHNS U U/IeH-
TUPUKALUY B3PBIBYATBHIX BEIECTB IO TBEPOIl
¢dase ¢ mpuMeHeHVEM CIEKTPOMETPUYECKUX Me-
TOJIOB aHA/IN3a MOTTy4eH aBTOPAMU CTAaTbM B XOfie
ydacTuss B IPOBEEHUU MEPOIPUATUIL CIeIu-
aJIbHOTO XMMUYECKOTO KOHTpPOIA Ipu o6e3Bpe-
KUBAaHUY CXPOHA C apTWUIEPUIICKMMM Ooenpu-
macaMmu BpeMeH BTopoii MupoBOJil BOJMHBI Ha
octpoBe CaxanmH. AnpuopHas uHpopMaunus o
CHapsyKeHUM OOeNpuIacoB OTCYTCTBOBA/la, KOC-
BeHHbIe IPMU3HaKM (Kanubp, MapKMpOBKa) I03BO-
JISUIA TIOJIaTaTh Hajau4due B OOempuiacax OTpaB-
ASAOWUX BellecTB. IIpoBefeHHbIE MepPONPUATHSA
Y VCIIONb30BaHME B KadyecTBe CPeACTBA OODBEK-
TUBHOTO XMMMYECKOTO KOHTPOJISA IOPTAaTMBHOTO
CIIEKTPOMeTpa KOMOMHALIMOHHOTO  pacCesHMs
CBeTa IO3BONMUIN 0e30INO0YHO OIpefie/IUTh TUIL
CHapsOKeHMA 60enpuIaca, ycTaHOBUTD TUII OCHOB-

HOTO B3PbIBYATOTO BelleCTBa (TPUHUTPOTONYON) U
BeIIeCTBa, UCIIOIb3yeMOr0 B KayeCTBe IPOMEXY-
TOYHOTO IeTOHATOPa (IMKPUHOBA KUCTIOTA).

IIpakTuka npuBnedYeHNsA CIELanIuCTOB Op-
TaHM3aLNI U 9acTell LEeHTPAJIbHOTO MOJYMHEHNA
Boiick PXDB samuthl mius obecneuenus PXB 6Oes-
ONACHOCTM NPy MOATOTOBKE M B XOfie IpOBe-
IeHMs PasINYHBIX MEeXIYHApORHBIX (GOPYMOB U
KPYIIHBIX CIIOPTUBHBIX MEpONIPUATHUIL 00yC/I0BIIA
ocHamleHMe BoJick PXDb 3amuTel coBpeMeHHBIMU
TeXHMYECKVMI CPEACTBAMM Y CIIEIIaIbHBIM 000-
pyzoBaHueM [19]. 3a ucrexiiee fecaTUIETIE B 9KC-
IUTyaTauuio ObII BBefleH MOOVIIBHBIN KOMILIEKC
OLIeHKM OOCTAaHOBKM IpM JMKBUAAIVN IIOCTIEN-
CTBMIT aBapMil Ha XMMIYECKV ONAaCHBIX 00'beKTaxX
MKXK (pucyHoOK 3), OCHAalLlleHHBI/I COBpeMeH-
HBIMM TEXHUYECKUMM CPefiCTBAMMU XMMIYeCKOi
pasBeIki U KOHTPOJIS, B TOM 4YNC/Ie U 3apybex-
Horo mpousBopctBa [20-22]. CosmaHOo crenu-
a/ibHOE TIOfipasfieNieHNe, CO MITaTOM CIeIannu3n-
poBaHHBIX (s pemenus 3agad PXbB passegku u
KOHTPOJIAI) MOABIKHBIX 1aboparopuit KM PXBP,
ocHameHHbIX cxoxkeil ¢ MKXK HoMmeHknarypoit
COBPEMEHHOTO aHATUTNYECKOTO 000PY/IOBAHMU .

PaccMmoTpuMm noppobHee mpubOpsI 13 cOCTaBa
MOOVJIBHBIX KOMIIIEKCOB, KOTOPbleé MOTYT OBITb
VICTIONIb30BAaHbl /ISl  OOCTIeNOBAaHMA B3PBIBHBIX
YCTPOJCTB KaK C I[eJIeBbIM, TaK ¥ C XMMUYECKNM
cHapsDKeHMeM. K HaHHBIM TeXHMYECKUM Cpefi-
CTBaM OTHOCSTCS NOPTAaTMBHBbIE MPUOOPHI paspa-
6oTky kommanun «Thermo Scientific»: dpypbe- u
PaMaHOBCKOrO (KOMOMHAIIIOHHOTO —pacCesHMs
CBeTa) CIIEKTPOMETPOB J/Isi BHETaOOPAaTOPHOTrO
aHa/lM3a XUMUYECKMX BelleCTB U CcMecell —
TruDefender FT u FirstDefender’.

JJlaHHBIE THUIBI TeXHMYECKUX CPeJCTB
MpeAIoAaralT MNpPsAMON ONTUYECKUIT KOHTAKT
C aHAIN3MPYeMBbIM BeIleCTBOM, HAXORAIIEMCS
B TBEPAOM WIN XWUJAKOM COCTOSIHMU. B KOH-

* Kommekc mo6unpHbIin xuMudeckoro KoHTponst MKXK. Texunueckoe onucanune [JKT11.418400.000.00 TO. CII6:

HIIII «ApgBenT», 2012. 35 c.
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crpykuuu TruDefender FT npumenen kimac-
cudyecknit mHTepdepomeTp MalikenbcoHa ¢
Nbe303/IeKTPUYECKUM HIVPOKOIONOCHBIM (o-
TONpUeMHUKOM. Pabounit fuama3oH cmekTpa —
650-4000 cm’, cmekTpanbHOe paspelieHUE -—
4 cm'. Pasmep mamenusa - 196x112x53 MM npn
Macce MeHee 1,4 Kr. VloH-MUTHEBBINI aKKyMYy-
nIATOp obecmeunMBaeT HENPEpPHIBHYIO paboTy
npubopa B TedyeHMe 2 YaCOB.

[Ipnbop mnO3BONsAET aHAIM3UPOBATHb Bellle-
CTBa, HaxofsAlMecAd B KaIelbHO-)KUAKOM CO-
CTOAHUM Ha MOBEPXHOCTU IIPENMETOB, TBEPJbIE
YaCTUILIBI C pa3MepaMu ~ 1+2 MM, CMBIBBI C IIOBEPX-
HOCTell. MeTofVKa M3MePEHNIT CIIEKTPOB aHajIu-
3MpyeMBbIX COeJVHeHMII OCHOBaHa Ha 3¢ddekTe
HapylIeH)sA IOTHOTO BHYTPEHHEIO OTPa>KeHMUs.
JIJaHHasA MeTO#MKa CTaH/APTHO IIpPUMeEHsETCA B
MCCIIElOBATENbCKOM NMPaKTUKe [ OUATHOCTUKI
BEIeCTB C O4YeHb OOMbUIMIMU KO3PuUIeHTaMu
HOI/IONeHNA B paboyeM [uamasoHe CIIEKTpa JIsd
MONTy4YeHUsI MHTePIPEeTUPYEMBbIX CIEKTPalbHBIX
3aBUCHMOCTENl M1 ONTUMYECKM HENpPO3pavyHbIX
MaTepuaoB.

ITpu6op FirstDefender mpencrabnser co6oit
CIIEKTPOMETP  KOMOMHAI[IOHHOTO  pacCesTHUs
cBeTa. B KayecTBe MCTOYHMKA MOJCBETKM MCIOMb-
3yeTcA JTa3epHBIN U3TydaTenb MOIHOCTBIO 300 MBT
C JAVHON BONMHBI 785+0,5 HM, IIpM IOMOIIY KOTO-
POro IPOVICXOJUT MCCIefoBaHNe o0bekTa. Onru-
JeCKUII MATa30H CIeKTPpa KOMOMHALIMIOHHOTO pac-
cessHMs cBeTa — 250-2875 cM’' IIpM CIIeKTpaTbHOM
paspemennn 7-10 cm'. PaspemeHnne criekTpomerpa
FirstDefender B passr xyxe, yem TruDefender FT,
HO 9TO OKYIAeTCs BO3MOXXHOCTBIO HaOTIOfeHMS
CHEKTPa/JbHBIX JTMHUI ONTUYECKN 3aIpeljeHHBIX
IepexofoB B MoOJeKynaX. l[abapurbl cnekTpo-
MeTpa KOMOVHALMIOHHOTO PacCesHUA COCTAB/IAIOT
300x150x76 MM npu Macce MeHee 1,8 KT.

Bxnao aemopos / Authors Contribution

Ananns 06’beKTOB MHMKALNH C ICIIOTb30Ba-
HueM npubopa FirstDefender moxxet mponsBogutcst
B KIOBETHOM OT/e/IeHUM B BMaje, MO0 NPy HaBe-
[leHUM JIa3epHOTO IyYKa Ha OObeKT MHAMKALNK
Ha paccrostHun 10-20 MM (B TOM 4mCrIe M TIPU Ha-
XOXX/IEHUV BEIIECTB B CTEK/IAHHOM M IIPO3PAYHON
IUTACTMKOBOJ YIIaKOBKe), TNOO0 ¢ MCIIONb30BaHMEM
OIITOBO/IOKOHHOTO 30Hfa [/ TPYZHOROCTYIHBIX
HOBEPXHOCTeil. 3a YHUKAIbHYI WH(OpMATHB-
HOCTb MeTOfa KOMOMHALIMIOHHOTO PacCesTHUsA MpH-
XOUTCSL pacIyIadyMBaTbCsl €ro HM3KOM YYyBCTBHU-
Te/IbHOCTDIO, YTO TI03BO/IAET UCIO/Ib30BaTh €To A
aHa/IM3a TOTIbKO BU3ya/IbHO Pa3IN4MMBIX 00bEKTOB
MHOVKAIMK B OTHOCUTETBHO OOMBIINX OOBeMax
aHa/MM3UpyeMbIX Ipo6 (=100 mr).

BriBopgbl

IIpoBeneHHbIT aHANTN3 TEXHNYECKNUX CPECTB
XMMMYECKONl pasBefiky, CIelMaaIbHOro 00opy-
HOBaHUS KOMIUIEKCOB XMMMUYECKOTO KOHTPOIA U
peann3oBaHHBIX B HUX METOMOB MHAUKALINY IIpU-
MEHUTETBHO K 3ajjade OOHAPy>KeHMs B3PbIBYATHIX
BemjecTB 1 MBY mosBonmun cgemaTh BBIBOJ O BO3-
MOXXHOCTY €€ BBINOTHEHUs C MCIONb30BaHUEM
CIeIMajbHBIX BOWCKOBBIX TI'a30CUTHAIU3ATOPOB,
(YHKIMOHMPYIOIIMX Ha OCHOBE METOJA CIeK-
TPOMETPUM WMOHHON MOABIDKHOCTU. Ilomo6HOe
pacmvpenye (pyHKIMOHAIBHBIX BO3MOXHOCTEN
JaHHBIX TEXHUYECKUX CPeNCTB, Oe3 yijepba ux
OCHOBHOMY Ha3HAa4YeHNIO, MOXET ObITb JOCTUI-
HYTO IPY YCIOBUY UX IPOTPAMMHOI I KOHCTPYK-
TUBHOJI BOPabOTKM, 3aK/TI0YalOIelicd B CO3/JaHNN
Y MHTeTpaluy CHelMaan3upOBaHHON 6a3bl CIIeK-
TpanbHBIX HaHHBIX. [lopTaTMBHOE cHeKTpanbHOE
obopymoBaHMe M3 COCTaBa MOOMIBHBIX KOM-
IVIEKCOB XMMMYECKOTO KOHTPO/ISI MOXKET OBITb
UCTIONIb30BAHO /I MOATBEPXKAeHMs Qakra mpu-
CYTCTBUA TOKCMYHBIX XMMMKaToB mu6o MBY n
CONYTCTBYIOIINX UM 0O'bEKTOB MHAVKAIIVIL.

Bce aBTOPbI BHECTIN CBOI1 BK/Ia[J B KOHLENIIINIO PYyKOIINCH, YIaCTBOBa/IN B O6CY)K]1€HI/II/I U HAaIMCAaHUU ITON

PYKOIINCH, OFOOPMIM OKOHYATETbHYIO Bepcuio. Bce aBTOPBI MPOYNTANIN M COITIACUINCD C OIYOIMKOBaHHOI Bep-
cueit pykonucu / All authors contributed to the conception of the manuscript, the discussion, and writing of this
manuscript, approved the final version. All authors have read and agreed to the published version of the manuscript.

Hngopmavus o kondnuxme unmepecos
ABTOpBI 3aABJIAIOT, YTO UCCTIEAOBAHNA IPOBOAVIINCD IIPU OTCYTCTBUM TI0OBIX KOMMePYeCKMX MV PUHAHCO-
BBIX OTHOIIEHUII, KOTOpPbIE MOITI GBI OBITh MICTOKOBAHBI KaK MOTEHI[UATbHBIN KOHPIUKT UHTEPECOB.

Ceeodenus o peyeH3uposanuu
Crarbs IIpOLTa OTKPBITOE PelieH3MpOBaHNUe ABYMsA pelieH3eHTaMMy, CIelMaIuCcTaMy B JNAHHOI 06/1IacTu.
Penensnuu HaxopaATca B pefakuuy xxypHana u B PMHIe.

Dunancuposanue. DefepanbHoe TOCY[APCTBEHHOE OIOKeTHOe yupexxaeHue «33 IleHTpanbHbI Hayd-
HO-UCCIefJOBAaTeIbCKUII UCIIBITATe/IbHBI MHCTUTYT» MuHMCTepcTBa 060poHEI Poccmiickoit Gepepanym.
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The analysis of the capabilities of modern technical means of chemical reconnaissance and special
equipment of chemical control indicates the possibility of quick detection of mined and explosive
devices (EDs) by identification of the explosives included in the EDs and related technological
impurities. The purpose of this work is to analyze the possibilities of using modern technical means
of chemical reconnaissance and control for the detection and identification of explosives. In order
to achieve this goal, the authors assessed the analytical characteristics and features of the technical
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means of chemical reconnaissance and the indication methods implemented in them to determine the
possibility of detecting and identifying the components of the EDs. The article shows the possibility
of using special military gas detectors operating on the basis of the ion mobility spectrometry (IMS)
method to confirm the presence of the vapor phase of explosives. The assessment was carried out
on the basis of an analysis of the physicochemical properties of peroxides and nitrogen-containing
explosives and a comparison of the achievable concentrations of the vapor phase of nitrogen-
containing explosives (TNT, RDX, pentrite, nitroglycerin, dinitrotoluene) with the results of the
calculated sensitivity of the IMS method (~10-10 mg/L). It has been established that trace amounts
of explosives in liquid and solid states of aggregation can be identified by portable technical means
of chemical control, operating on the basis of infrared Fourier spectroscopy and Raman scattering.
The ways of expanding the functionality of these technical means by creating specialized databases of
spectral data of explosives and accompanying technological impurities are proposed. The inclusion
of an additional spectrum bank in the control software of IMS gas detectors must be combined
with the implementation of the possibility of program selection of operating modes and database
switching by the operator.

Keywords: chemical monitoring; explosive substance; gas detector; indication object; ion mobility
spectrometry; raman scattering; technical devices of chemical reconnaissance.
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