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OPT'AHIBAIIMHUN KOMITET

I'osioBa:
AHIPOHOB Bosogumup AHATOJiHOBHY, MPOPEKTOp 3 HAYKOBOI pobotu —
HAaYaJlbHUK HAYKOBO - JIOCIIIJTHOTO LHEHTPY HarmionansHoro yHlBepcheTy

UMBUIBHOTO 3aXMCTy YKpaiHM, 3acClIyXEHUM g4 HAyKd 1 TEXHIKM YKpaiHu,
JOKTOp TEXHIYHHUX HayK, podecop.

3acTyNIHMK r0JIOBH :

KOJIEHOB Ouaekcanap MmukoJaiioBu4, T.B.0. HadalbHUKAa (aKyJIbTETy
UBLIBHOTO 3aXUCTy HallloHaJbHOrO yHIBEpCHUTETY IUBIIBHOIO 3aXUCTy YKpaiHu,
KaHIUJIAT HAYK 3 JE€P>KaBHOTO YIIPaBJIiHHS, JOLEHT.

YseHu Komirery:

APTEM €B Cepriii Po0seHoBu4, 3aBimyBad Kadeapu OXOPOHU TIpari Ta
TEXHOTC€HHO-CKOJIOTIYHO1 Oe3reku (PakyabTeTy TEXHOT€HHO-EKOJOTIUHOI Oe3neKu
HarionaneHOTro yHIBEpCUTETY LMBUIBHOTO 3aXUCTY YKpaiHW, KaHIUAAT TEXHIYHUX
HayK, JIOLIEHT.

JAHIJITH OJIGKCﬂHZ[p Mmco.naﬁmmq, HayaJdbHUK Kadeapu HarlIsgoBo-
npoGLUIaKTHYHOT MisMBHOCTI  (GaKyIbTeTy LuBiIbHOrO 3axucry HamioHanbHoro
YHIBEPCUTETY LIMBUIBHOTO 3aXUCTY YKpaiHU, KaHIUJAT TEXHIYHUX HAYK, TOLUEHT
MATYXHO Bacuas BacwiaboBu4, 3acTylHUK  HaudajdbHHKa  Kadeapu
MIPOTEXHIYHOI Ta CHEUiabHOI MIATOTOBKH (aKyJIbTETy LMBUIBHOTO 3aXHUCTY
HarionanbHOTO yHIBEPCUTETY LUBIIBHOTO 3aXUCTy YKpaiHW, KaHIWJIAT TEXHIYHHUX
HayK

OTPOLI KOpiii AnaToJiiioBu4, HayaIbHUK Kapeapu MOKEKHOI MPOPIIAKTUKH B
HACeJICHUX MyHKTaX (haKyJIbTETy MOXKEKHOI Oe3neku HalioHaIbHOTO YHIBEPCUTETY
IIUBUTLHOTO 3aXUCTy YKpaiHu, TOKTOP TEXHIYHUX HAYK, Mpodecop

COBHMHA Biraaii OneKcaanOBnq, HayalbHUK KaQenpu opraHisaimii Ta
TEXHIYHOTO 3a0e3MeUeHHS aBaplnHo pATYBaIBHUX poOIT (hakyJIbTeTy HUBIILHOIO
3axucty HarlioHaqbHOrO YHIBEPCUTETY LHMBLIBHOTO 3aXHCTy YKpaiHH, KaHIMIAT
TEXHIYHUX HAYK, JTOICHT

TIOTIOHUK Baaum BojiogumMupoBHY, HaudadbHUK Kadeapu yrpaBiIiHHS Ta
oprasizaiii JisSUIbHOCTI y cdepl IUBUIBHOTO 3aXUCTy (aKyJIbTeTy IHUBUIHLHOTO
3axucty HalloHaJIbHOTO YHIBEPCUTETY UMBUIBHOIO 3aXUCTy YKpaiHH, TOKTOP
TEXHIYHUX HayK, Ipodecop

TexniuHui cekperap:

I'APBY3 Cepriii BikTopoBMY, [OLCHT HAarJIsin0BO- npoqnnaKTHqu J_IISIJ'IBHOCTI
axymbTeTy LMBIIBHOrO 3axucTy HalioHanbHOTO YHIBEPCUTETY IHBLILHOTO
3aXUCTy YKpaiHu, KaHAUJAT TEXHIYHUX HAYK, JOILICHT.

3ano0iraHHs BUHUKHEHHIO HA/[3BUYAHUX CUTYAIlll, pearyBaHHs Ta JIKBIaIis iX
HacniakiB. Marepianun kpyrimoro cromdy (BeGinapy). — XapkiB: HarionanbHuid
YHIBEPCUTET LIUBLIBHOTO 3aXUCTy YKpainu, 29 marotoro 2024. — 239 c.
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UDC 623.463/457.6:662.151

DISPOSAL A CHEMICAL GRENADES OF RUSSIAN PRODUCTION, WHICH
ARE USED IN UKRAINE

Pasichnyk Artem, lecturer of the department of pyrotechnics and special training

As we know about Convention on the Prohibition of the Development,
Production, Stockpiling and Use of Chemical Weapons and on their Destruction [1],
witch entered into force in 29 April 1997 and Geneva Protocol (The Protocol for the
Prohibition of the Use in War of Asphyxiating, Poisonous or other Gases, and of
Bacteriological Methods of Wartfare) [2], which was signed in 17 June 1925. But russia
continues to use chemical grenades as K-51 at russia-Ukrainian war since 2015 at
Donetsk airport (pic-1 russian soldier at Donetsk airport 2015.) and for the last time at
March 2023. ( ic:\2 Beaten russian drone with K-51)
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And accordance with resolution of the Cabinet of Ministers of Ukraine [3], all
explosive objects subject to disposal. How can we to destroy chemical substance? We
must to know only a few properties. So what we can do with it?

When ours demining squads find this weapon, they need to do the following
things. CS-gas witch use on grenades has physical property as decomposition
temperature = 625°C and fluency during time of this temperature is 15-20 seconds.
Knowing about these properties and have accumulation of ammunition for disposal,
deminer needs to put on K-51 in the middle or closer to the top layer in this pile of
explosive objects. When it's detonating, bottom shells explosive first and another one,
from the bottom to the top. The temperature of the explosive is reaches from 2700°C to
4200°C. Such as potential of explosive enough to decay CS. The second variant is to fill
few flammability shells lower than chemical grenades.

Another way to liquidation this dangerous weapon is technological. First of all
we need to take over found grenades to laboratory with technology like a plasma arc
pyrolysis or cryofracture technology or full burning.

Let's consider first technology. Pyrolysis is carried out hermetic room, the stuff
must wear anti-chemical suits with respirator. Open the shell in the container in witch
CS will be supplied by air flow throw the plasma flow. Plasma has a 1000-20000°C
temperature.

The cryofracture can use destroy the grenade without opening it. The essence of
this method is in cooling equipped chemical shells with liquid nitrogen to ultra-low
temperatures (-196°C), followed by crushing under the press.

The last one method is full burning. That mean is we need to use a stove with a
high temperature. When residual gases are directing to reservoir with acetone or
chloroform in witch this gases will completely neutralized.
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