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BJIUAHHUE NMPUMECEHW HA BO3BY)XIEHUE U PA3SBUTHUE
JNETOHAUUHU B HEKOTOPbIX HEOPTAHUYECKHUX
MHULUUPYIOLUX ABUJIAX

10. H. CYXVIIIMH, I0. A. 3AXAPOB

(ITpencrasiiena HayYHLIM CEMHHAPOM KadeApbl paiHALMOHHON XHMHH
XHMHKG-TEXHOJIOTEUeCKOoro ¢akyJbrera)

BBenenne npuMeceil B HeOpraHH4YecKHe WHHIHHPYIOLIUE a3HIbl ABJSETCS
MOIUHBIM CPENCTBOM KaK ZJIsi U3MEHEHHsl pslla BaKHeHIIMX XapaKTepUCTHK
MEAJIEHHOTO TEPMHYECKOro pasjoxenus, ¢oronusa u panuosausa [l, 2], rax
¥ JUIs M3YUCHHs] MeXaHHu3Ma 3TUX npoueccoB. [Ipu M3yueHHH BIHAHKA MPH-

Mecell Ha pajuonu3, GOTONU3 H TEPMOJH3 OblIa BBHIIBJEHA POJb IMEKTPOH-
HBIX GAKTOPOB B PA3BUTHH NPOLECCOB MEIEHHOTO Pa3Ja0KeHus H paspabora- -
Hbl pAAJl CNOcOOOB IleJeHanpaBJeHHOr0 H3MEeHEHHS HEKOTOPbIX CBOMCTB WHH- -

IHHPVIOIHX B3pbIBUAThIX BEULECTB. BBPllIy 3TOro npeacrasjsgeTess HHTEPECHbIM

BLISIBUTH BJHUSIHHE [IDUMeCceH Ha Mpolecchl BO30VKAEGHUS U Pa3BUTHA JeTo-
HAI(MH C LeJbIO BBISICHEHHS MeXaHu3Ma ObLICTPONPOTEKAIONIEro pasJiCKeHust
¥ ONpenesicHUs] B3PbIBUATBIX CBOKCTB BEIIECTB, H3MEHEHHbIX J00aBKaMH.
Hamu onpenensiiach 4yvBCTBUTENBHOCTb K VAAPY H  CKOPOCTb HAETOHA-
LMH B MHHLIUHPYIOLUIMX COCTABaX CHCTEM: a3uJ CBHHLA — a3ujJ cepeGpa
(Pb(N3)s — AgNj), B yrmax, 6oraThiXx asuIOM CBHHIIA B CHCTEeME ero C

asupom menu [II/ (Pb(N3)es — Cu(Ns)e u B yrnax, 6oratelx asuaoMm cepebpa

B cucreme ero takxke ¢ asunom menu [I1/ (AgN; — Cu(N3)g). CocraBbl cuH-
TesupoBanHch cauBanueM 0,2 H pacTBOpoB coorTBercTBYIOMMX cosedi: NaNg,
Pb(NO3)s, Cu(NOj)s, Ag1\03 knaccudukammy x. u. COCTABB CYHIHJIHCh 8
Bakyyme u xpanuaucb Hag P.Os. Mi3mepenus npoBoausiuch Ha cocTaBax IpH
NPECCOBAHUH HX JI0 MJIOTHOCTH 1,8 e/cm3, ofuHAKOBOH BO BCEX OMBITAX.

UyBCTBHTENBHOCTh K yAapy omnpejpenssack Ha Konpe K-4-44-1 B reo-
METPHH HIJIa NPOTHUB IJOCKOCTH «PYyCCKUH mpoboii», To ecTh no 10 obpas-
1108 Ha Kaxayilo Touky. CKOpocTb AeToHaluu onpepensiach ¢ororpaduue-
CKOIl peructpauueit Ha ckopoctHoM ¢otopeructpe COP—JI npu cKopocTh
passeptku 45000 06/mun. O6pasupl AJsi, H3MEpPEHHsI CKOPOCTH JAeTOHALUH
I'PHTOTOBJIANIMCH TIPECCOBaHHEM HHnuunpy}omero cocTaBa B LeI0haHOBYIO
c6omouky TommuHok 0,1 sm, Kuamerpom 5 mm 1o 6aswl 2 cm NpH  MOCTOSIH-
HOM HaBecke. PeI‘HCTPOI‘paMMbI UMeJH BUJ NPSIMBIX YETKUX JHUHUHA 6e3 3ameT-
HOTO Y4acTKa pa3roHa JeTOHAaIlHH.

TouHoOCTh ONMpesesieHus CKOPOCTH MeTOHANMH cocndBasiia 50 m/cex, npu
yeM Ha KaxJblil COCTaB MPOU3BOAUJICCH NSITH ONpereseHui.

Ha puc. 1 npeacraBnena 3aBHCHMOCTb CKGPOCTH [AETOHAIMH B CHCTEME

Pb(N3)2—AgNs. CocraB naH 10 cOCTaBy HUTPATHBIX pPacTBOPOB Iepej CO-.

OCaX>KJIEHHEM. C.nenyeT OTMETHTb 3HAUYHUTEJbHOE YBEeJIHYCHHE CKOPOCTH HETO-
HallMu B HAYaJIbHbIX YUaCTKaX AHArpamMmbl, TO €CTb B o6nacTu 06p33038-'
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HU: TBepAbIX pactBopoB. [lo mMepe pacmama TBepporo pactBopa HaGuio-
Jlaercsi CHH)KEHHE CKOPOCTH JeToHalMH. B o6aacTu cyijectBoBanus mexa-
HHu2ckoil cmecu Pb(Ns3)o(Ag+) m AgN;(Pb2+ ) maGaogaercs MOHOTOHHOE
BO3"aCTaHHe CKOPOCTH [ETOHAUMM B CPeJHell YacTH AMAarpaMMBI.
3aBHCHMOCTb UYBCTBHTEJNBHOCTH K YAapy B 3TOIl JKe CHCTEMe npeacTaB-
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Puc. 2. 3aBucumoctb UYBCTBHTE/JIBHOCTH K YyAapy OT COCTaBa B CHCTeMe
Pb (Na) 2—AgN3

BaH. 31ech B 06/1aCTH 06pa30BaHKsi TBEPIBIX PAaCTBOPOB HaBJI0faeTCs Crajl
KPHUBOi, TO €CTb, yBeJHYEHHe UyBCTBHTEJBHOCTH, a 3aTeM, [0 Mepe pacnaja
TBEPAbIX PaCTBOPOB, yMeHbIIeHHe UyBCTBHTEJBHOCTH; B 06J1aCTH MeXaHHYe-
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Puc. 3. CpaBHeHHEe 3aBHCHMOCTH CKOPOCTH JE€TOHAMH H UYBCTBHTEJBHOCTH K
ynapy ot cocrasa B cucreMe Pb(Nsz)o—Cu(Ns)2

CKHX CMecell XOI KDHBOH YYBCTBHTEJBHOCTH K yJAapy, KaK H XOI KPHBOH
CKOPOCTH [eTOHalluu, MoHOoTOHeH. ObOpamiaer Ha cebs BHHMaHHe (akT, uTO
POCTY CKOPOCTH METOHAIMH COOTBETCTBYET POCT UyBCTBHTEJbHOCTH K yAapy.
CpaBHeHHE UYyBCTBHTEJNBHOCTH K yAapy yria auarpaMMmbl, 6oratoro Pb(Ns)s,
cucreMbsl Pb (N3)e — Cu(N3)z €O CKOPOCTBIO JeTOHALUH B 3TOH CHCTEME
NpUBeIEeHO Ha pHC. 3.

Bospacranie CKOpPOCTH [€TOHAIMH O Mepe YyBeJHUEHHs COAEpKaHHs
npuMecH IPOUCXOAUT GoJjiee MJAaBHO, ueM B yraax cucTeMbl Pb(Ns)s—AgNa.
YBejiHueHHe CKOPOCTH HETOHALMH TaK:Ke COOTBETCTBYET YBEJHUYEHHIO UYB-
CTBHTEJBHOCTH COCTABOB K yAapy. XapakTep 3aBHCHMOCTH CKOPOCTH JeTO-
HallMd U YYBCTBHTEJBHOCTH K ymapy yraa, 6oratoro AgNs, B cucreme
AgN3;—Cu(N3)s (puc. 4) umeer HHON XapakTep, yeM B ONHMCAHHBIX BbILIE
cHcTeMax: B 00JaCTH MaJblX CONEpP:KAHUH NpUMeCH HaObJIofaercs pPe3KHH
crajJ CKOPOCTH [IeTOHALMH. YBeJHUeHHe YyBCTBHTEJbHOCTH K yHapy coBma-
JaeT C yBeJHUEHHEM CKOPOCTH [ETOHAllMH, a yMeHblleHHe CKOPOCTH MIeTO-
HallHi — C YMEeHblleHHeM 4YYBCTBHTEJbHOCTH K YJAapy, KaK H B CHCTEMax
AgN3, Pb (N3)2— CU(N3)2.

CocraBbl, Goratble asugom Meau (II) He OblIM HccaeqOBaHBI BBHAY
KpaiiHel OmacHOCTH OOpalleHHs] C HUMH: NPOH3BOJbHbIe B3PbIBbI BO3HHKAJH
Ha BCex cTamusix ofpabOTKH COCTaBOB H 0Opas3IlOB.
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Puc. 4. CpaBHeHHe 3aBHCHMOCTH CKOPOCTH [IE€TOHAIMH M UYYBCTBHTEJbHOCTH K
ynapy ot cocraBa B cHcTeMe AgNs—Cu(Ns),

[Topo6Hble KapTHHBI H3MEHEHHsi CKOPOCTH HEeTOHAllUH HaMH BCTpeya-
JIHCh YK€ NBaKAbl, IPH 3TOM COCTaBBI MOJYYaJUCh APYTHMH crnocobaMH H
M3 JPYTUX HCXOMHBIX Ipernaparos.

OG6cy:xmast MoJyueHHbIE Pe3yJbTaThl, CJelyeT OTMETHTb, YTO B CBSI3H C
HalllHM CTPeMJIeHHeM TOAAepkKaTh IOCTOSHHOH MaKPOCKOMHUYECKYI0 ILJIOT-
HOCTb 006pasiioB, MOXKHO MPEANOJOXKHUTb, UYTO TMOJyUeHHble W3MEHEHHS IETO-
HallUd NPH BBEIEHUM MHKpPONpHMeceil He ompenessiioTcss (akToOpoM Makpo-
CKOMHYECKON TJIOTHOCTH. B KauecTBe [pyrux NPUYHH MOXKeT BBICTYNATh
caenyloLee:

1) MuKpoCKOnHYecKasi WJH peHTreHorpa@uueckas IJOTHOCTb OTHeJb-
HbIX MHUKPOKPHCTAJJIOB MOXKET 0Ka3aTb CHJbHOE BJIHSIHHME, €CJH AeTOHALUs
pa3BuBaercsi 6e3 yyaCTHsI BO3AYLIHBIX MPOMEKYTKOB [5] .;

2) BBeleHHE INpUMECEH MOXKET H3MEHHTb pas3Mepbl OTAEJbHBIX MHKPO-
KPHCTAJ/IJI0B, OJHAKO HENOCPeICTBeHHOe HabJIofeHHe II0Ka3aJso, 4TO 3aMeT-
HOe H3MeHeHHe TrabHTyca KpHCTaJdJa HMeeT MeCTO TOJbKO B CHCTeMe
Pb(N3)s — Cu(N3)e, Toe mpu MasablX KOJHYECTBAX anMecn UMeeTcs Tepe-
xon a-popmbr Pb(N3)e B B- dopmy Pb(Ns)g;

3) BamsHHe mpuMeceil (0COGEHHO MaJbiX KOJHYECTB) He MOMKET 3aMer-
HO M3MEHHTb 3HEePTreTHKY Pa3BUTHUS Npollecca, MO3TOMY B KauyecTBe OJHOH H3
BO3MOXKHBIX I[PHUHH TAaKOrO BJMSIHHSI MOXKHO H3BECTHOH CTeNeHbIO OCTO-
POXKHOCTH Ha3BaTb BJHSIHHE H3MEHSIOUIEHCS TepMOCTaOHNbHOCTH COCTABOB
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U, CJIeI0BATEJIbHO, MOCKOJbKY H3MEHEHHE TepMOCTaOUJIbHOCTH OOBACHAETCSA
HaMH C TOYKH 3PeHHsl MPOILeCCOB 3JEKTPOHHOro BO30Y:KAeHHs [2], BausHHEM
IpHUMeceil Ha 3JEKTPOHHOE CTpPOeHHe BellecTBa. ,

- OgHako HM3MeHeHHE 3JIEKTPOHHOTO CTPOEHHs B3PBIBUATOTO BellecTBa
MOZKeT, COTJIACHO TOYKH 3peHHs [3], BJAMSATH HENOCPEACTBEHHO Ha YCJOBHSA
BO30yK/JeHUSI U pa3BUTHs AeToHauuu. Hampumep, B cayyae HHULHHPYIO-
IMX HEOPraHMYECKHX a3HJO0B, BJHsSHHE JOHOPOB H aKUENTOPOB 3JEKTPOHOB
Ha 3JIeKTPOHHOe BO30y KAeHHEe a3uJHOro paaukasa NsP.

N;~=N,"+e

MOKeT 3HAUUTEJbHO BJMATH Ha KHHETHKY pasJIOXkKeHHs, MPOTEKAIOUIEro Mo
ypaBHEHHUIO
N,°+N,*-3N, 1 +hv.

Onnako, OTCyTCTBHe B HacTosilliee BpeMs B HallleM PacHOpsi:KeHHH AaH-
HBIX II0 30HHOH CTPYKType€, OMHCAHHBIX BbIIIE CHCTEM, He MO3BOJISET JeTaJb-
HO o6cyauTh 3TOT Bompoc. CienyeT elle pa3 OTMeTHTb (DaKT mapaJienun3ma
MeXKJy CKOPOCTBIO NETOHAIlMH M YYyBCTBHTEJBHOCTBIO K YIapy, 4TO, MO-BH-
AUMOMY, TOATBEp:KAAeT HUMelouleecss B ()U3HKe B3pblBa MHeHHe, uTO 00a
nporecca 3THX HMEIOT CYIIeCTBEHHO TeIJIOBYIO NpHpoay [5].
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