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MODERN PROBLEMS OF IDENTIFICATION OF INDUSTRIAL
EXPLOSIVE COMPOSITION BASED ON AMMONIUM NITRATE

Annotation. An overview of turnover of industrial explosive compositions based on ammonium nitrate
effective control methods problem, particularly by preliminary injecting into the composition of the granulated
ammonium nitrate secret chemical marking substance based on Polymethylsilicone liquid, which does not negatively
affect the properties of explosive mixtures, the staff, the environment, and can be identified by liquid
chromatography method, is adduced.

A method of elemental granulated industrial explosive mixtures informative labeling by injection into their
composition granular ammonium nitrate (the main component) marked with special identifier substances — markers,
which can be found in the finished explosive substance, is described. The informative nature of the marking is
provided by coding information based on the presence or absence of marker substances, from a certain list, in an
explosive substance. The concealment of marking is provided by using of identifier substances in small quantities,
which can be detected only by special methods of chemical analysis. The test results of the proposed method for
granular ammonium nitrate marking as a «precursor of explosives» are presented on the example of using the
organosiloxane fluids. A technique of marking substances determining in samples of the marked explosive
composition of the «KANFO» type by chromatographic method is given. The proposed method also provides the
concealment of the marking, the possibility of encrypting the information, contained in the marking, and enables to
identify the granular ammonium nitrate by the groups for its intended use: 1 - for agriculture and 2 - for the
«precursor of explosives».

Keywords: industrial explosive compositions, ammonium nitrate, granulated ammonium nitrate, secret
chemical marking, chromatography.
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COBPEMEHHBIE ITPOBJIEMbI UIEHTU®UKALIUN
IMPOMBIINJIEHHBIX B3PBIBUATBIX COCTABOB
HA OCHOBE HUTPATA AMMOHUIAA

Annotauusi. T[pusenen 00630p mpoGiaembl 3(P(EKTHBHBIX METOJOB KOHTPOIS 00OPOTA MPOMBILLIEHHBIX
B3PBIB-YATHIX COCTABOB HA OCHOBC HUTPATA AMMOHHS, B YACTHOCTH NyTEM HPEABAPHTEIFHOTO BBSACHHS B COCTAB




Hzeecmus Hayuonanvnoti axademuu nayx Pecnybnuxu Kasaxcman

TpaHy THPOBAHHON AMMHAYHOM CETUTPBI CKPHITOTO XHMHUYCCKOTO MAPKHPYFOIIETO BEMICCTBA HA OCHOBE MOJHMCTHII-
CHJIOKCAHOBOH >KHAKOCTH, KOTOPOEC HE OKA3hIBACT HETATHBHOTO BO3ACHCTBHS HA CBOWCTBA B3PBIBYATHIX CMECCH,
TIEPCOHAI, OKPY>KAFOLIYIO0 CPEY, a TAKKE MOATACTCS HACHTH(DHKAUY METOIOM SKHIKOCTHOH XpoMarorpaduu.

Onmcan cnoco0d HHYOPMATUBHOTO MAPKUPOBAHKS MPOCTCHINNX IPAHY IMPOBAHHBIX MPOMBIIUICHHBIX B3PbIBYA-
TBIX CMECEH BBEJCHHEM B MX COCTAB I'PAaHYJIHPOBAHHON aMMHAYHOW CEJUTPHI (OCHOBHOTO KOMIIOHCHTA) MapKHPO-
BAHHON CHEIMAIBHBIME BEIICCTBAMU-UACHTH(UKATOPAMH - MapKepaMH, OOHAPYKUBAEMBIMH B T'OTOBOM B3PbIB-
yaTtoM BemecTse. MH(POPMATHBHOCTP MApPKUPOBKH OOCCIEUMBACTCA KOAMPOBAHHEM HH(POPMALMH IO HPHHIMILY
HATIMYHSA WA OTCYTCTBHS BEIIECTB-MAPKEPOB, U3 OMPEICICHHOTO MEPEYHS, BO B3PhIBUATOM BemecTBe. CKPHITOCTD
MapKHPOBKH 00ECTIICUUBACTCS UCTIOIb30BAHUEM BELICCTB-HACHTU(HUKATOPOB B MAJIBIX KOJIMUYCCTBAX, OOHAPY KHBAC-
MBIX HCKJIFOUUTEIBHO CHELHATbHBIMA METOJAMH XHMHYECKOro aHamm3a. [IpuBEICHBI PE3ybTaThl MCIIBITAHHH
MPEIaraeMoro crnocoda MapKHPOBKH I'PAHYJHPOBAHHON aMMHAYHOW CETHMTPBI KAK «IIPEKYPCOpa B3PHIBUATHIX
BCIIECTB» HA IPHMEPE HCIOJIb30BAHHSA OPraHOCHUJIOKCAHOBBIX XUAKOCTEH. [IpuBencHa METOIMKA OMPEACTICHUA
MapKHPYHOIIUX BEIIECCTB B 00pa3Uax 3aMapKHPOBAHHOTO B3pBIBYATOrO cocraBa Tuma « ANFO» xpomarorpaduuec-
KuM MeToJoM. IIpeanaraemelii ciocod 00ECIEYHBACT TAKKE CKPHITOCTh MAPKUPOBKH, BO3MOXKHOCTD INH(poBaHMA
HH(POPMALMH, COACPIKALICHCS B HCH H MO3BOJIACT MPOU3BECTH PA3ACICHHC TPAHYTHPOBAHHOH AMMHAYHOM CCIUTPBI
IO MPEAHAZHAYCHUIO HA TPYIIBL 1 — 7 Hy K CEIBbCKOTO XO3AHCTBA H 2 — KIPEKYPCOP B3PIBYATHIX BEILECTBY.

KimoueBple CJI0Ba: MPOMBINIJICHHBIC B3PBIBUATHIC COCTABBI, HUTPAT AMMOHMS, I'PAHYIMPOBAHHAS AMMHUAYHASL
CEJIUTPA, CKPBITAS XUMHUYECKAS MAPKUPOBKA, XPOMATOTpadms.

B HacTosmee BpeMs B MHPOBOM NMPAKTUKE A MPOU3BOJACTBA B3PBIBHBIX PadOT B MPOMBIIIICHHBIX
LOCIAX NPHOPUTCTOM IHOJIB3YIOTCA B3PBIBUATBIC BCHICCTBA, OCHOBHBIM KOMIIOHCHTOM KOTOPBIX SBJISICTCS
HUTpaT ammMoHus [1, 2]. OT10 mpomcxomur Orarozaps ITHPOKOM JOCTYMHOCTH HHUTPAaTa AMMOHU,
XOPOIIMX OKUCITUTEIBHBIX CBOWCTB (IIPH MOJHOM e¢ pasioxkeHuu Bbiaengercs 20 % xucmopona B
CBOOOXHOM COCTOSIHHH), OTHOCHTCIBHO HEBBICOKOW CTOMMOCTBEO H IPOCTOTOM TEXHOJOTHUCCKOTO
MPOLIECCA U3TOTOBICHUS MPOCTCHINETO KJIACCA B3PHIBYATBIX BELICCTB — JBYXKOMIIOHCHTHEIX CMECCH THIIA
«AN-FO», Ha ocHOBe rpaHyIHpoBaHHOH ammuaqHOH cemutpsl — 30 - 95 % W KHUAKOTO TOPIOYCTO
KOMIIOHCHTA (MUHEPAIbHBIC MACIA, TU3CIBHOEC TOILTHBO, MY IbCHOHHBIC MaTpuibl) — 5 - 70 % [3].

Kak mpaBuino, JBYXKOMITIOHCHTHBIC B3PHIBUATHIC BCLICCTBA HA OCHOBE HUTPATAa aMMOHHS 00J1a1ar0T
HU3KOH YyBCTBUTCIBHOCTBIO K PA3IHYHOTO POAA BO3ACHCTBUAM (MEXaHUUCCKHE BO3ACHCTBHS, JIyY OTHS,
KaIrCIOb-JETOHATOP), UTO ACIACT HMCHONB30BAHHUE 3THX B3PBIBUATHIX BEIIECTB HAMOOICE OC30TMACHBIM.
IIpu 3TOM ABYXKOMIIOHCHTHBIC OONANAOT JOCTATOYHBIME B3PBHIBUATHIMUA CBOHCTBAMU AJISI Pa3pPyLICHHS
TOPHBIX MOPoA ¢ k03 duuueHTOM Kpernoctu 10 14 mo mxane npod. M.M. IlpotoaeskoHoBa [4].

OnHaxo, 32 JOCTYIHOCTBIO HCXOMHBIX KOMIIOHEHTOB, MPOCTOTOH H3TOTOBJICHHS B 3 PEKTHUBHOCTHIO
HCIIONTb30BAHUA B3PBIBUATHIX CMECEH HA OCHOBE HHUTpPATa aMMOHHUS [5] CKpBIBACTCS M HETATUBHBIA aCHIEKT
— HE3aKOHHOC H3TOTOBICHHUE W HCIOJIB30BAHHC STHX CMECCH B MPECTYIHBIX LEIAX, HAMMPABICHHBIX
MPOTHB TPAXKAAHCKOTO OOLIECTBA.

Haubonee u3BecTHBIM CIydaeM HCIONB30BAHMA B3PBIBUATHIX CMECCH HA OCHOBE I'PaHYIHPOBAHHOU
AMMHAYHOW CCIUTPBI B TPECTYNHBIX (TCPPOPUCTHUCCKUX) LECIAX SBJISICTCS MOLIHBIH  B3pBIB,
mporpeMeBIINH 15 uroHs B aHTIHIICKOM Topoae MaHuecTepe, B Pe3yIbTaTe KOTOporo ObLIo paHeHO Hoiee
200 genosek [6].

Hecmorpst Ha HU3KYIO uyBCcTBUTEIBHOCTh cMecel Tuma «AN-FO» (MHUIIMIPOBAaHHE OCYIIECTBISCTCS
oT npomexyTouHoro aeronaropa — 200-400 r. B TpOTHIIOBOM 3KBUBAJICHTE, B 3aBUCHMOCTH OT yCIOBHH
npuMeHeHus) [3, 7] uX HE3aKOHHBIH 00OPOT MOKET UMETh MACHITAOHOE SIBICHUE OJ1aroaapst OTCYTCTBUIO
TOTATBHOTO KOHTPOJIA 32 000POTOM HUCXOTHBIX KOMIOHEHTOB ATHUX CMECEH, B YAaCTHOCTH TPaHyIHPOBAH-
HOM aMMHUAYHOM CEIUTPBI.

I'panynupoBanHHas amMMuauHas CEIMTPA SBIICTCA HAUOOJICC PACIPOCTPAHEHHBEIM B HAPOIHOM
XO3sUCTBE MHUHEpanmbHbIM yaoOpenuem [8]. Beimyckaercss mapok A wm b mo T'OCT 2-2013.
VYakoBBIBaCTCS B TIOJIMMEPHBIC MEIIIKH PA3IHYHOTO 00beMa (PUCYHOK 1).

AMMuaYHasl CEIMTPa OTHOCHUTCS K KJIacCy TpancmopTHoU omacHoctd 5.1 (Homep OOH 1942) [9] u
HAXOAWTCSA B CBOOOJHOU MPOJAKE, T.K. IS €€ PCATH3AIIH, ICPEBO3KH, XPAHCHUS U HCIOJIB30BAHMS HE
TpeOyeTCs AOMOTHUTEIBHEIX PA3PCIINTCIBHBIX JOKYMEHTOB (paspewcHuii, muucH3ui). OgHako, Takue
ctpanbl kak Kuraii, Bpasunms u OunmunnuHel yke cranyd KIacCHPUIHUPOBATE AMMUAYHYIO CCIUTPY KaK
B3pBIBUATOC BemecTBo [10].
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Pucynok 1 - ToBapHBIA BUJ| yTIIaKOBaHHON aMMUAYHOU CETUTPHI

Taxum 0Opazom, pa3padoTka U MPAKTHYCCKOE MPHUMEHEHHE METOA0B MapKupoBaHus (MeucHus) [11,
12] rpaHy MpoBaHHOW aMMHAYHOM CETHTPBEl, C LEIABI0 €€ IOCICAYIOMEH HACHTU(GHUKALME KaK
«IPEKYpcopa B3PHIBUATBIX BECINECTB» SBIACTCS AKTYATbHBIM W TNEPCHCKTUBHBIM HANPABICHUEM B
coBpeMeHHOM xumun [13 - 19].

SKCITEPUMEHTAJIbBHA A YACTb

Hccnenosanust ObLIH BEITIOTHEHBI € )KUAKOCTBIO MOIMMETHICHIOKCAHOBOH (KPEMHHUIOPTaHIMIECKOH),
KOTOpas MPEACTABIISCT COO0H CMECh MOTMMEPOB C MPSIMOH U Pa3BETBICHHOH CTPYKTYPOH (PHCYHOK 2).
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Prcynok 2 - CtpykrypHast GopMyia OIUMETHICHIOKCAHOBOM KUKOCTU

[MoaMMETHICHIIOKCAHOBAsT  KUAKOCTE  OONAJACT  MACI0KHPOPACTBOPUMOCTBIO,  XHMHYECKOH
CTOMKOCTBIO B CpPeAax B MIMPOKOM auanaszone pH, cTOMKOCThIO K CBOOOAHBIM paJMKaIaM, XHUMHUICCKOH
HHEPTHOCTBIO K KOMIIOHCHTAM B3pPBIBYATOTO BCLICCTBA, OTCYTCTBUEM CBOMCTB IOBEPXHOCTHO-AKTHUBHBIX
BCIIECTB 1-r0 poja, XUMHYECKOW HHEPTHOCTBIO K IPOAYKTAM B3PhIBA U OTCYTCTBHEM TOKCHYECKHUX
CBOWCTB.

Tabmura 1 — Gu3HKo-XUMHUYECKHE TTOKA3aTEN TIOTUMETHICHIOKCAHOBOM KUIKOCTH

HaumvenoBanue noxasarenst HopmaTtuBHOE 3HaUCHHNE
1. BHenmmii B GecreTHas! IPo3payHast KUKOCTh
2. CojieprkaHre MEXaHUICCKUX TIPUMECEH OTCYTCTBYIOT

3. KuHeMaTIuecKast BSI3KOCTh, M/C;

nipu wnoc 20 °C (95-105)-10°

nipu MuHyc 50 °C, He Gonee 10,0-107°

4. TeMreparypa BCIIBIIIKH B OTKPHITOM TUTIIE, °C, HE HITKE 305

5. Temmeparypa 3acTbBanus, °C, He BbIITIE MHHYC 62

6. Peaxist cpezpt (pH BOJHOM BBITSDKKH) 6,2-7,0

7. MaccoBas 10114 kpeMHUSL, % 37,0-38.5

8. MaccoBas 107151 BoAwL, %o, He Goltee 0,004

9. BBojmMOe KONIHUYECTBO, HEOOXOMMOE UL KOPPEKTHOM HJICHTU(UKAIH,

MII/TOHHY B3PBIBUATOTO BEIIECTBA e 10+ 100
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KuaxocTs MOIMMETHICHIOKCAHOBAsI B COCTOSHUH a3P030.1s1 OblIa BBEICHA B COCTAaB I'PAHY IUPOBAH-
HOHU ammuauno# cemutpsl Mapku «b» mo T'OCT 2-2013 mpomseoacrea AO «CHAC Azory, PO mpu ee
IIHEKOBOM IEPEMELIMBAHUN HA ycTaHOoBKE Trma «T-1» B koHueHTpauun 10 Mi/ToHHy.

PucyHok 2 — [TIHexoBas cMecUTeNbHAs yCcTaHOBKa « T-1»

Hccnenopanne mpeamonaracT MPOBCPKY MHHHMAIBHOIO KOJIMYCCTBA IIOJHUMCTHIICHIOKCAHOBOM
KHUAKOCTH HCO6XO,I[I/IMOFO AT Ha,Z[C)KHOﬁ MAapKUPOBKU U TOCICAYIOMICTO «CUUTBIBAHUI) (MCTO,Z[OM
JKHUIKOCTHOM xpomatorpadum) [20, 21] BBOAMMOM uHpOpMaIHH (MUHAMAIBHOS COACPIKAHUC CIAHHY-
HOTO MapKepa Ha OAHY TOHHY aAMMHAYHON CCJIUTPBI IMPU HU3rOTOBJICHUU IMPOMBINUICHHBIX B3PbBIBUYATBHIX
coctasos Tuna «ANFO»).

Tak Kak COBPCMCHHBIC MCTOMBI KHIKOCTHOUW XPOMAaTorpaduu MO3BOJIIOT OMPCAC/STH BCLICCTBA,
COCTABIISIONIME CMECH B KOHICHTPAIISIX 10 10 MOJIB/T, 3TO 03HAYACT, UTO BBEACHHOTO KOTMUCCTBA - 10
MJT TIOJMMCTHICHIOKCAHOBOM KHIKOCTH HA TOHHY AMMHAYHOH CENUTPHI OYAET MOCTATOYHO ISt
MOCIICAYIOIETO OMPEACICHHSL.

PesynbTaThl M HX 06CyKRAEHHE

Xpomarorpaduueckue ucciaenoBanus nposexcHsl Ha Kadenpe anamurmueckoit xumun MucTHTYTA
©CTCCTBCHHBIX Hayk Ypamsckoro ®DenepamsHoro Yuusepcureta umeHu nepsoro Ilpesuaenra Poccun
b.H. Enpuuna.

Ha mepsoMm stame xpomarorpaUuecKoro HCCICAOBAHUS I ONPCACICHHS YYBCTBUTCIBHOCTH
BBIOPAHHOTO METOAA OMpPEACICHHs (ra30-KHIKOCTHAS XpoMaTorpadus), U3rOTOBHIA CMECh JKHIKOCTH
MOTMMETHICHIOKCAHOBOU Bs3kOCTBI0 100 MM)/c (0CHOBaA «MapKepa» Il MPOMBIIIICHHBIX B3PBIBUATHIX
BCIIECTB) C Ba3CIMHOBBIM MacioM, ;s uero 0,04 mut sxmakoctu pasmemand B 100 M Ba3eTHHOBOTO
Macia (4TO COOTBETCTBYET KOHIGHTpaumuu «Mapkepa» 0,0399 % 06.). [ma cpaBHeHHA, HCCIeI0BaIach
YHCTAS JKHUAKOCTh MOJHUMCTIJICHIIOKCAHOBAs BI3KOCThEIO 10 MMY/C M ¢ aHAJIOTHUYHAsI CMECh C
BA3CIMHOBBIM MACJIOM (HMMHTALMS TCKYYCTO B3PBIBUATOTO COCTABA 3AMAPKHPOBAHHOTO «MAPKEPOM).

Pesynprarsr xpomarorpadueckoro HMCCICAOBAHMS YHMCTHIX IMOTHMETHICHIOKCAHOBBIX JKHAKOCTCH
Bs3kocThio 100 Mw/c u 10 Mw/c, a Taoke 3aMapKHUPOBAHHBIX MMH OOPA3LOB Ba3CIHHOBOTO Macia -
MPEACTABICHE Ha pUCYHKE 2. OTKyJa BHAHO, YTO XAPAKTEPHBIC ITHKH» MPOCIIC)KUBAIOTCS IS 00CHX
HCCIIETY €MBIX MOJTUMETUICHIOKCAHOBBIX KU IKOCTCH.
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PucyHox 3 — 'a30-KHJIKOCTHBIE XPOMATOI PAMMBI PACTBOPOB YHUCTHIX ITOIMMETHICHIOKCAHOBBIX XHUIKOCTEH BA3KOCTHIO 10 MM)/C
(xpacusrit) u 100 Mvy/c (3eEHPI) B H-TekcaHe, B KoHreHTparmy 0,01 MK/mT

[To uroram nmepBoro 3tana XpoMatorpaduuecKoro HCCACA0BAHHS CACTAHBI BEIBOIbL:

1) Ha razo->kuaKOCTHBIX XpOMATOrpaMMax MOTHMETHICHIOKCAHOBEIX JKHUAKOCTCH BI3KOCTBIO 10
MMY/C HAOIIOAATCS 9 XOPOWIO pasIHduMbBIX MUKOB. Hawnydinee ompeacneHue wux Ha (GOHE
Ba3CIMHOBOTO Macia BO3MOKHO B pexknMme «Product lon Scan», ¢ ucmonp3oBaHHEM B KadecTBE
«POIAMTENBCKOrO HOHA» ¢ m/z = 221. IMpeaen oGHapyskeHus k010 5+ 107 MK/

2) Ha ra3o-KHIKOCTHEIX XpoMaTrorpammax HOJMMETHICHIOKCAHOBBIX KHAKOCTCH BA3KocThio 100
Mmy/c Habmoaatores 2 nuka. Ha ¢oHe BazeanHOBOro mMacia (MATPHIkI) WX OMPSACICHUE MPEACTABISICT
TPYAHOCTH, TIOCKOIIBKY WHTCHCHBHOCTH STHX IHKOB HEBCJIHKA, 4 MACC-CHCKTPBl HEAOCTATOYHO CHITBHO
OTIHMYAIOTCS OT MACC-CIICKTPOB MATPHLIBL.

Ha BTopom stane xpomarorpaduueckoro uccieI0BaHNs NPEACTABICHHBIC HA UCCICIOBAHUA MPOOBI
MOJTOTABIMBATH CJICAYIOMINM CIIOCOOOM:

Jna mpoBeneHHs UCCICA0OBAHMNA METOJAOM Ta30-)KUAKOCTHOH Xpomarorpaduy, MpeICTABICHHBIC Ha
HCCIEIOBAHUS NMPOOBI MOATOTABIHUBAIH CICAYIOLINM CIIOCOO0M:

Obpazen |1 - «uncras» rpaHyTHPOBAHHOW aMMHAYHOH cenuTpa W oOpasen 2 - rpaHyIHpOBaHHAS
aMMHAYHAsSl CCITUTPa C BBECICHHOM B €€ COCTAB MOJHUMETUICHIOKCAHOBOH JKHAKOCTBIO, 00pabaThiBaIiCh
(metogom oaxctpakumu) S50 Mn  xmopodopma, kaxaeiid  obpazen. Ilpouecc sxctparmposaHus
HHTCHCU(HITUPOBATIH YIBTPa3BYKOM (B yIbTpa3BykoBoi ane «B1510-MT») B TeueHue 5 MUHYT.

[TonmyuyeHHBIC SKCTPaKTHI PUIBTPOBATH H YIAPHBATIH HA POTALMOHHOM HCHIAPUTENEC IPH TEMIEPATyPe
40°C u octarouHoM gaBneHu 20 MM. PT. CT., «I0 Kammu» (ONMpeacssiu BusyanabHo). OcTarok B KOmOe
HCTIAPUTEIISE OMBIBATIH 3 MJT XJIOpodhopMa, MONYUCHHYIO KUAKOCTh NICPSHOCHIN BO (DJIAKOH EMKOCTHIO 5
MJI 1 OTCYIIMBAJIHM PACTBOPUTENb Ha Bo3ayxe mpu temmeparype 50°C (Ha mecuaHo# GaHe) «I0 Karum
(onpemenanu BuzyameHO). Octatok 3amusan (0,2 MJI H-reKCaHa U 3KCTPArMPOBANH B YIbTPAa3BYKOBOU
Oane (5 MuHyT).

IMonyueHHBIC TAaKKUM O00PA30M SKCTPAKTHI BBOAWIN B HCIIAPUTEIb Xpomarorpada (mo 1 mii).

PacmmidpoBka razo-KuaKOCTHBIX XpPOMATOTPaMM 3KCTPAKTOB NPUBCACHB B BHIAC 3aBHCHMOCTH
Bpems Brixoma «mmukay - MHTCHCHBHOCTD «ITHKAY .

[Ipu sToM, Bpems BBIXOAA VKA3BIBACTCSI B MUHYTAaX, HHTCHCHBHOCTh IMHUKOB — B OTHOCHTCIBHBIX
CAVHHULIAX:

Tabmma 2 — PaciimdpoBka ra30-KHUIKOCTHBIX XPOMATOTPAMM AKCTPAKTOB

HaunmenoBanue oGpasiia ITokazarenn
O6paserr 1 «21,62 Mum» - 0 ex.
«UHMCTask TPaHyJIMPOBAHHON aMMHUayHas CeJIUTPa «24.5 Mus» - 0 eg.

O6pazer 2
TpaHyIMpOBaHHAS aMMUAYHas CceIuTpa C BBEJASCHHOM B ee  CcocTaB
TIOJIMMETHIICIIOKCAHOBOM JKHJIKOCTDIO BSI3KOCTRIO 100 MMy/¢

«21,62 vy - 740 en.
«24.5 vmm» - 960 en.




H3zeecmua Hayuonanvroti akademuu Hayx Pecnybnuxu Kasaxcman

Ilo uroram BrOpOTO 3Tana XpoMarorpaduueCKOro UCC/ICI0BAHUS CACIAHBI BHIBOIBI.

1) Ha razo-skuAKOCTHBIX XpOMaTOTpaMMax SKCTPAKTOB ¢ UCCICIOBAHHBIX 00PA3I0B OTCICKUBAKOTCS
MUKY, XaPaKTCPHBIC IS «YUCTON» MOJUMCTUICHIOKCAHOBOM KHIKOCTH (OCHOBBI «MapKepa» s
MPOMBIIIICHHBIX B3PBIBUATHIX BCIICCTB). B HezamapkupoBaHHOH mpo0e rpaHyIMPOBAHHON aMMHAYHOM
cenutpsl (oOpaserr Nel) xapakTepHbIX AT TOTUMETUICHIOKCAHOBOU KUAKOCTH MUKOB HE HAOTFOIACTC.

2) lloauMeTHICUIOKCAHOBBIC KHAKOCTH Bs3KOCTRIO 100 mMwy/c m 10 Mw/C HpUHLMMIHANBHO
BO3MOXKHO HCHONb30BATh B KAYCCTBE OCHOBBI CKPBITHIX HACHTU(DHUKAIMOHHBIX MAapKCPOB SIS
rPaHyUPOBAHHON AMMHUAYHOU CEIUTPBI — OCHOBHOTO KOMIIOHCHTA COBPEMCHHBIX MPOMBIILICHHBIX
B3PBIBYATHIX BEIIECTB.

Ha nanHOM 3Tane BeImonHEHUS PabOTHI ObLTA PACCMOTPEHA MPAKTHUCCKAS BOZMOXKHOCTh BBSICHHS B
COCTaB TPaHYIHPOBAHHON AMMHUAYHOH CEAUTPBI CKPBITOTO XHUMHUYCCKOrO MAPKUPYIOIICTO BCINSCTBA HA
OCHOBE TMOMUMCTHICHIOKCAHOBOM SKHIKOCTH, KOTOPOC HC OKa3bIBACT HETATHBHOIO BO3ACWUCTBUS HA
CBOMCTBA B3PBIBUATHIX CMECCH, MICPCOHAI, OKPYIKAIOIIYIO CPEAY, & TAKKE MOAIACTCS UACHTH(DHKAILINH, B
TOM YHUCJIC B COCTABE B3PHIBUATOTO BEINECTBA METOOM KUAKOCTHOM XpoMatorpaduu.

ABTOpaMH NpeaIaracTcs:

- BBIMYCK B MPOMBIILICHHBIH 000POT AJIS1 CENbCKOXO3IMCTBEHHBIX HYKJ CMECH aMMHAYHON CEUTPHI
¢ cyabdhaToM Keae3a, KOTopasi HE MOKET ObITh HCIONIB30BAHA AJISl CO3JAHUS HA €€ OCHOBE B3PBIBYATHIX
BELICCTB, T.K. PH Pa3IOKCHHH coctaa HOH SO,  CBA3BIBACTCS C HOHOM aMMOHHSL, a HOH JKENE3a  C
HUTPAT-HOHOM, YTO MPEIAOTBPAIIACT B3PHIB,

- BBIMYCK B MPOMBIILICHHBIH O0OPOT TpaHyTMPOBAHHOW AMMHAYHON CENMHUTPBI IS M3TOTOBJICHHS
MMPOMBIIIICHHBIX B3PBIBUATBIX BCIICCTB H WX MOAY()aOpUKATOB (3MyJIbCHOHHBIX W BOJHO-TEICBBIX
MAaTpHII) ¢ BBEACHHBIM B €€ COCTAB XUMHUICCKUM MAPKEPOM — HACHTU(UKATOPOM.
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IIycToBanos U.A., Mancypos 3.A., Tynenos M.U., Ammes E.T., Anemxosa C.B.,,
Baiiceiito /1., l'a0apamena I1LE., Exemecona K. K., Anan nanron, Pynkn Hlen

AMMOHMIA HUTPATBI HETT3IHAEI'T OHEPKOCIITIK KAPBLITBIIT K¥YPAM/JIAPABIH
COUKECTEHAIPYAIH KA3IPTT MOCEJIEJEPI

AMMOHHU HUTPATHI HETI3IHACTI OHEPKICIMTIK YKAPBUFHII KYPaMIAPIbIH aWHATBIMBIHBIH OAKbLIAY ABIH THIMII
omictepnin mpoOmeManmapAplH IIOMysl KenripinreH. OHBIH IIMHAC aranm aWTKAHAA TYHIPIIKTCITEH aMMHAK
CCJIUTPACHIHBIH, KYPAMbIHA MOJUMCTHICHIOKCAH CYHBIKTBIFBI HETI3IHAC KACBIPHIH XUMHUSIBIK TAHOATAUTHIH 3aTThI
anapiH aja eHri3y. O KAPBUTFBIII KOCTIAIAPABIH KACHETTEPiHS, ICPCOHATFA, KOPIIAFAH OPTAaFa TEPIC 9CEPiH eTHeHai
JKOHE CYHBIKTBIKTBIK XpOMaTOrpadus 9iciMeH COKECTEHIIPYIHE SpU.

EH xapamaiipiM TYHIPIIIKTEAICH OHEPKACIN >KAPBUIFBINI KOCIACBIHBIH KYPAMBIHA TYHIPIIKTEITCH aMMHAK
CCIUTPACHIH (HETi3ri KOMIOHECHT) CHIi3y apKbUIbl aKMapaTrka TOJbI TaHOAmAy TOCLI OasHAANAbL, TYHIPLIIKTEIreH
aMMHAK CeTUTPACHI JAHbIH KAPBUTFBIII 3aT KYpaMbIHIA OLIIPIIIHETIH apHAbI COHKECTeHAIPTi-MapKep-3aTTapMEH
taHOananraH. TanOanay aKmapaTThUIBIFBI aKMAPATThI JKAPBUEBIII 3aTThIH KypaMblHAa Oenrim Oip TiziMiHze Oap
HEMeECe JKOK Karuaa OOMBIHINA KOATAyMEH KaMTaMackl3 eTineai. TanOanay keaereMIcHyi COMKeCTEHAIPTil 3aTThI a3
MOJIED KOAJAHYYMEH KaMTaMachl3 €Tiledi, OJ apHaiibl XHMEANBIK TalAdy ofici apKbLIbl OinmipimiHeAdl.
<« KapburrbInn 3aTTapablH OPEKYPCOPBD> PETIHAC ANBIHFAH TYHIPIIIKTEITEH AMMHAK CETHTPACHIHBIH CHIHAKTAPIbIH
HOTIKeIepl OCHOPraHCHIOKCAH CYMBIKTBHIKTBLIAPABI NaliganaHy yariciMeH kearipinreH. TaHOaTaHFaH KAPBUIFBIII
KypambIHbIH «ANFO» yaricinae TaHOaTaHTaH 3aTTapAbl aHBIKTAY IbIH XpaMaTorpa(sIbIK 9/1iCi apKbLIBI 91iCTeMeEC]
KenTipiareH. ¥CBHIHBUIATBIH TOCLT TaHOANayAblH KOJICTCHICHYIH, OHBIH IIIHACTI AaKmaparThl ImH(pray
MYMKIHTIKTEpiH, JKOHE TYHIpHIKTEATeH aMMHAK CEJIMTPACBIH TYpiMEH OemiHyiH: 1- aybul INapyamibLUIbIEFbI
MYKTaKIBIKTAPBI YIUIH; 2- YKAPBUIFIII 3aTTAPBIH MPEKY PCOPBI, KAMTAMAChI3 €TE/I.




