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Beeaenne

Cosepuenno ceKpemno. FOcmac Arexcy:

UHPOPMAUUSL K, PASMBIUACHUIO

qysypn}{ Anexcauap Buxrtoposuu B gercrse Obul HOPMallbHbIM
PEOEHKOM: NOBOPUTH, XOAUTh W 3aHUMATbCA MHPOTEXHUKOH Ha-
ja7 OgHOBpeMeHHO. biaronaps naronorvyeckoil Tare K cnvukam, KOCT-
paM, B3pbiBIaKeTaM U PAKETHOMY MOJETUPOBAHWIO PRHO MO3HAKOMMIICA
¢ xumueil. [TapaluloTHCT-UHCTPYKTOP.

JlokTop XuMHUecKux Hayk, KaHauaart dapmalleBTHIecKUX Hayk, aB-
7top 150 HayuHbix nybnukauuii, 120 cBuaeTenbCTB ¥ ATEHTOB Ha HU30-
Operenus, 6 opuru-
HaJIbHBIX CHHTETHHE-
ckux (apmiipenapa-
TOB. YcUeN CUHTE3H-
poBaThb M MORPOOHO
u3yuuTL cBbiie 800
He OMUCAHHBIX paHee
OpraHH4eckHx  co-
enuHeHuid. Brnepsbie
10ApoOHO  KcCcneno-
BT KWHETHKY, Tep-
MOOWHAMUKY H Me-
XaHW3M [POTEeKaHHs
1BYX AECATKOB OpH-
PUHANTBHBIX  XUMHYe-
CKUX peakLui.

Bce npennarae-
Mbl€ B KHMIe ONbITh
B OUPOTEXHUUECKUE
dburypol ocsonn emé
B MEPEeXOQHOM BO3-
pacre 0e3 KepTBO-
NPUHOWICHUH, [0TO-
My HTO CTPOro co-
Bmozan Texuuky Ge-
30MACHOCTH W THIATEJILHO MbLJ1 PYKH fepe eaoil.
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K uumamearo

K OHEUHO e, Bl ApKas NM4HOCTh, HHave BaM He CTOMO Obi MO-
KynaTh 3Ty KHWFY W, BEPOSTHO, Bbl cepb&3Hbii uMTaTENb, [O-
CKOJILKY 3ariisiHyJIM BO BBejeHHe. Sl HaferoCh, UTO Mbl He paccTaHeMcs
JI0 MOCneaHed CTpaHUMbI, a MaTepuan KHUrM nojckaxeT Bam uHTepec-
HOe yBJieUeHUe Ha JOJITHE IrOJibi.

Heno B ToM, uTo ecTb J10au, Opocaroulue TeHb Jaxke B MOJTHONH TeM-
HOTe. D710 NUpoTeXHUKH, XoTHTE CTaTh oAHKUM K3 HUx? Toraa noexanu.

B kHure nogpo6HO onvcaHo OpUroTOBIEHHE OKOJIO ABYX ThiCAY MH-
POTEXHUUECKUX COCTABOB W MHIUBUIYATbHBIX BEUIECTRB OT AOUCTOpUUE-
CKHX MPOTOTUIOB MOPOXa 0 KOMIIOHEHTOB COBPEMEHHBLIX TBEpPAOTOIlN-
JuBHbIX paker. [IpUBOAATCS COTHU IKCTPEMATbHBIX XUMHUECKHUX OIbi-
TOB.

Bbi y3HaeTe, KaK C MOMOLLK XUMHUECKHX MOpPEBpalleHH MOKHO
C/I€NIaTh MCKYCCTBEHHbIM BYJKAH, KOMHATHYIO MOJIHHUIO WIW LBETHO
TymaH. Kak pasBect#t oroHb 06€3 ChiMUEK W 3a)KUIajiKW, 0OJb30BaThCA
3NEKTPOCBapKoii Oe3 aneKkrpuUecTBa U [axe UMHUTUPOBATh 3BYK I1afalo-
uiei aBnadbom6b1. Kak nokpacurs mnams B 060t user. Kak 3actaButh
ropeTs XKeJie3o, Meb uiu cBuHell. Kak rnopsxkeub BUHO, recok wid gaxen
noa sogoii. Kak M3roToBUTL BeTMKOJIEMHbie OPUITHAHTBI, KOTOPLIE CBe-
TATCS B TEMHOTE W 3aropalporcs fpd ayHoBeHuu Bosgyxa. Kak caenathb
[TUCTOHBI WK XJIOMYLUKYW W3 apceHala MeJMKaMeHTOB JloMalliHe#t anTey-
ku. Kak Bozoii pazxeub KocTép. Kak OpUroToBUTL CaMOBOCILIAMEHAIO-
LIMecs COCTaBbl U3 MYKH WIH oTpyOeii, a caxap, Kpaxman Wik Bary npe-
BpPaTUTHL B IOPOX.

Jns mofo3HaTenbHBIX W TPYJ0TIOOHUBBIX BKIIIOUEHO MPaKTHYECKOE
PYKOBOJCTBO M0 U3rGTOBJICHHIO B KYCTAapHBIX YCJIOBUAX (heliepBEpKOR, B
TOM HHCJIE HU3OBbIX, BEPXOBBIX, BOJHBIX W JAXe KOMHATHBIX, HalpuMep,
Ha Opa3sgHUYHOM CTOJIE WIK Ha WOKONaAHo| TloBepxXHocTH 100uneiiHoro
TopTa.

N3 cBoero gercTBa s NPEKPacHO MOMHIO, UTC BO JBOpe He ObLIO HU
OJIHOT'0 HOPMAJIbHOTG CBEPCTHUKA, HE MeuTaBluiero Obl cenarh W 3anyc-
TUTb PaKeTy Ha OTCIYKUBIUEH KWHOMNEHKE WIH XOTS Obl KOHCEPBHYO
DaHKy ¢ nomowblo kapbuaa, a tem Oosee DOANATUTL  MarHWEBbIH
B3pbIBIIAKET HA BU/Y Y OAHOKJIACCHMUL.




Bpenenue 5

A nomory BaM W3roToBUTH CKa304HO kpacuBbiil deifepBepk cBOUMU
pykamu, ga ewé tak, 4Tods! 0T Baluero ycepaus HUKTO HE NocTpajan.

CoBpeMeHHas NHPOTEXHWKA Wardyya ganeko Bhoepén, U AorHarte eé
Hallla 3ajava.

JIudHO 9 He cMor Obl OTJIOKHTE 3Ty KHHMI'Y B CTOPOHY, HE MPOYHTAB
€€ OT KOPKHW [0 KOPKH, HO, BO3MOXHO, y Bac bonee kpenkas cuna Bosu u
ceifyac ecTh UIAHC 3TO POBEPUTH.

Dasaiime 002080pUMCSL

E cnu Bl 3ax0THTE OY€Hb OBICTPO M3YHUTH MaTEPUAS STOH KHUTH,
npoyuraiite €€ ornaBlieHUE.

Ecnu nonsiTaerech HalTH OTBET HA MHTEPECYIOLIUI BOMPOC, NocTa-
pailiTech cpasy nonactb B Hy X Hbii ans Bac pazgen.

Ecnu xe noka Bel He poragbiBaetech 0 4yéM CHPOCHTH 3TY KHHUTY,
MOit coBeT: npodyuTaiite €€ 0T Havyajla M 10 KOHUA.

Ecnu Bawm B rojioBy nomne3yT ONacHbi€ MBICIH — cCaMO€ BpeMs 03Ha-
KOMHTBCS C TEXHHUKOMH Be3onacHoCTH.

3anoBenu MUPOTEXHHUKA BbLyYHTE HAU3YCTh ¥ CTPOTO WX BbINOJIHSAHTE
— B 3TOM Baua crpaxoBska.

Haiite cnoBo, uto He OypeTe yBENUUYUBATL 3ArPy3KH NPHBOAUMBIX
NUPOTEXHUYECKUX COCTAaBOB - OCTaBbTe cede IIaHC JoUUTaThCs OO0 M0-
ClieAHEN rnaBsbl.

Ecnu Bei Bcé ke mobepérech A0 AeMoHcTpauuK cBoero eifepsepka,
NOMHHTE, UYTO HCKYcCcTBO TpebOyeT KepTB, HO Jiydlle YycaauTb HX MNO-
Janbuie.

Kak 6s1 ne nosén cebs nepen spurensmu Baw deitepsepk, penalite
BHJ, YTO UMEHHO 3Toro Bot u gobuBanuce.

CnoBoM, aenaiite BCE, UTG XOTHUTE, HO TaK, 4YTOObI HE JIMIMKTBLCS I3TOH
BO3MOYXHOCTH. |

Cosemwt bviearozo

@ N obneruenus paboTbl C KHUrOH s no3BoMO cede BOCMOb30-
BATBCS MPOBEPEHHBIM MPUEMOM — PAJOM CHUMOATHUHBIX MHKTO-
CpaMM, 4To-To B BHE AOPOKHBIX 3Aak0B THNA: «Ha 3TtoMm yyactke AU
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HeT», «llpoeskait ObicTpee» wnu Haobopor «CtouMocTs nipoesna 20
rpH».

Uurarh KaTeropMueCcKM 3alpeIEeHO
He Bnesait — yosér

Hudopmarius K pazmbliIe HHEO
Cnacaiics, KTO MOXKeT

Muag onacHocTh

Paborali nop taroi

OCTOpPOKHO — CUHTE3 Boibpoc matepuanos
Tebs npeaynpexaanu OOpaty BHUMaHHE

bbb PEI6O

Yacersw 1. OnacHoe 3HAKOMCTBO
I'nasa 1. [lo3BosbTe NpeacTaBUTHCH

1.1. 9Ilexnuxa oeHs

% Mepuarolas cBeua, ¥ BCHbILIKA MarHUs, U MOLHbIA B3pLIB, CO-
Kpywaoiui sapedesru ropy, uMelor odiyto npupony. Hayka,
W3yYarouias 3TH MPOLECCh], NOJYyUYHIA Ha3BaHHE «ITHPOTEXHUKA», UTO B
NepeBojie ¢ TPeUECKoro f3blKa A0CA0BHO O3HAYAET (TEXHUKA OTHA».
Oruém, Kak CpeacTBOM 3alUTLI OT JKUBOTHBIX, @ MOTOM U OT JuoAei
HAIIW MpeKy HAayuWwuch MOJb30BaThes ewé B riyOOKoi apesHOCTH,
[pOCTO OHU HE 3HAU, KaK 3TO Ha3piaeTcA. CaMm Ke TepMUH «IUpOoTeX-
HHMKa» B CBOE BpeMs BKIIIOHaN Oojiee LIMPOKOE MOHATHE U 00be AU HSIT BCe
o0JlacTH 3HaHMS, HMEKOUIME OTHOLICHUE K OrHIO U B3pPbIBaM. Tax, UTANb-
SHCKMH anxuMuK BUpHMHrydy4uo B 3nameHHTOH KHure «llupoTexrusy»
(1540) onmcbiBaeT gaXe OCHOBbI METAJLTY prdeCcKOro MpPoU3BO/ICTEA.
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Jo cepeaunnl XIX B. K THPOTEXHHKE OTHOCHJIUCH CBEACHHS MO M3-
FOTOBJICHHIO 325KHIraTesIbHBIX M OCBETUTENBHBIX COCTABOB, B3PbIBUATHIX
BEIIECTB, pa3lM4HBIX BUAOB IOPOXa U, KOHEYHO, (dheliepepkos. B nane-
HEHILEeM B XOJie¢ HAyYHO-TEXHHUYECKOrO Mporpecca 3TH OTpaciy Mojlyyu-
JIU CAMOCTOSITESIbLHOE DPA3BUTHE.

CoBpeMeHHas MUPOTEXHHKA BKJIIOYAET BOCHHYIO U MUPHYIO 067aCTh
npuMeHeHus. [loag TepMUHOM «MUPOTEXHUYECKUIT COCTaB» Mnojapasyme-
BAIOTCS BELIECTBA WM UX CMECH, CIIOCODHBIE pearuposarh ¢ 0Opa3osa-
HUEM IUIaMeHU, AbIMa Wik O00nbWoro o0nEMa ras3os, a UX pa3lioKEHHE
CONPOBOXAACTCS TEIIOBBIMU, JbIMOBBIMH, PEAKTHUBHBIMH W 3BYKOBBIMU
s dexTamu.

nupomexuusaff | IMipoTexnuka
A [TipoTexnukaf] d1a A

119
AeGHIoB

uduonos AeblioB

RHPOTEXHHKA
ans
NBOCHHHKOB A
YMCTBCHHO

OTCTANDLIX
NHPOTEXHHKA

i
ABOCHHUKOB §

[TonobHble peakUUu UHULIMHPYIOTCS B Pe3yjibTaTe HArpeBaHus, yaa-
pa, TPEHHs, CHIBHOrO OCBEIUEHHS WIW MEPBHYHOIO B3pbIBA APYroro
B3pbIBYATOrO BELLECTRA.

ITo ycnoBusM mepexona ropeHus B AETOHALUMIO B BUJIE YIapHO BOI-
Hbl B3pbIBYATbIE BELICCTBA AENAT HA HHUNHHPYIOLIHE, OpH3AHTHDBIE U
MeTaTe/IbHbIE WK MOpoXa.
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Hano npusHarh, 4To oTHeCeHHe BEUIECTB K onpeenénnoi rpynne Bo
MHOTOM YCNOBHO. MX moBegeHue npu ropeHuy 3aBUCUT OT MHOroOYMC-
JieHHbIX (PAKTOPOB: TeMMepaTypHOro pexuMa, pa3BUBaeMOro IaBleHUS,
CTENEeHW AMCNEpPCHOCTH COCTaBa, WIOWIAAM MOBEPXHOCTH TOpPEHUS, Ha-
JHYUs aKTHBHPYIOIIMX WM UHIMOHPYIOmMX MPUCaoK, Xapakrepa nep-
BUYHOIO UMIMYJIbCA U JaKe MACChl pearupylolero BeiecTsa.

Tax, MOXHO C IOMOIIBIO ABIMHOIO MOPOXa CAeNarh MEIEHHOrops-
(KM, UCKPUCTBLI OCHranbCkuMid OrOHbL W B30PBATh I'PAHWUTHYHO CKaNy;
CBEpXB3pbIBUATBLIN HUTPOrIMUEPUH 3aCTaBUTL pabOTaTh, KaK METaTelNb-
Hbifl COCTAR W JBUraTh CHAPSbL, a TPOTWI, NUKPUHOBYIO KUCIIOTY U OU-
POKCWIIMH UCMONIb30OBATL B KaueCTBE roproUuero TREPAOTOMIMBHBIX pakeT.

Hanpotue, MHOr1e NUpoTeXHUUECKUe COCTaBbl OrHEHHbIX (POHTAHOB
W paKeT, CKUraeMble POCCHITbIO BHE KOpIyca, BOCIUIAMEHSIOTCS C Tpy-
JIOM W ropsaT o4eHb crnabo WM JlaXke TYXHYT. 3aTo MoryT caMoBO3ro-
parbCst OpH HeNMPaBWIbHLIX YCNOBHMIX XpaneHUs B OonbLIOH Macce co-
BCEM HEOXKMAARHBIC MaTepualTbl, HAlPUMEp, Yrosb, 3€PHO, OTNUIIKH, ce-
HO, MAKJIA, TOpd, pa3mUuHbIC JKUPBL.

H3zeectHo nu Bawm, uro kunorpaMM TpoTuia 0Opy B3pbiBe AaéT
SHEpPrud B JIBa C JIMIIHWM pa3a MeHblle, ueM Takas ke Macca
OeH3una, croparoias B JIBUraresie aBTOMoOus.

IToBeneHue NUPOTEXHUUECKMX COCTaBOB OyaeT ans Bac HacTolibko

ke be3onacHo, HaCKoNbKo Bbl cymeeTe UX NMOHATb U NPUPYUHTD.

1.2. Hauném cHauara

€CTONKOBbiE MOJIb30BaTENIM KHUIM 3TOT pa3enl MOryT MpomnyCTUTb.
Bawm xe, noporoii umtarens, npuaércs rnpopadoTarh JaHHbIH Mare-
- pvaJ oBHUMATENbHEE. _

Yrtobel Bam He npuxoauioch cnbilliaTh O NUpoTexHuke, deiieprep-
Kax W reHuaibHBIX CcaMoyukaX, W3YUMUBIIMX [IPeAMET TONbLKO Ha
COOCTBEHHBIX OIKOKAX, — HE BepbTe. 3allOMHUTE, YTO O€3 IIIEMEHTAPHBIX
3HAHWH XMMuM B 3Ty oONacth Jiyullie HE COBATBhCS, a W3y4aTb CTONb
WHTEpECHbIR NOpeAMET BO BCEX OTHOLICHWSX BbIFOJHEe Ha OMIHOKax

JIPYrHX - UX yiKe JJOCTAaTOYHO yclielld COBepUIMTh (Ge3 Hac.
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Hrtak, ropeHue MUPOTEXHUUYECKHMX COCTABOB MNpeiCTaBnseT coboif
OKHCIIUTETbHO-BOCCTAHOBUTENBbHYIO PEaKUHIO. AKTUBHOCTD TaKoi cmecH
00YCNIOBJIEHA XUMUYECKUM B3auMozeii-
CTBHEM OKHCJIMTEJIS U IrOPIOYEro.

B uuciie Haubonee npUMeHSEMBIX
B HauleMm jelie OKMCIUTeNeHd Comu KH-
CIIOPOACOAEPKAUIUX KHUCIOT, B aHUOHE
KOTOPbIX MPUCYTCTBYET 3JIEMEHT Mak-
CHMAJTIBHOIT CTENEHH OKUCIICHHOCTH!
xnopatet —~ KClO; Ba(ClO;),;
nepxnoparbi — KClO,4, NH4ClOy;
Hutpatsl — KNOj3;, NaNO;,
Ba(NOs),, St(NO;)s,
NHNO;, Pb(NO3),,
nepmaranatsl — KMnQO4, NHMnOy;
xpomatst U 6uxpomatbl — KyCrOy, KoCryO5, (NH),CrO;
cynbhare — BaSOy, CaSOy, SrSOy;
a TaKxKe OKCHB! U epoKcUabl MeTaunos — Fe,0;, FesO,, PbO,, PbyO4,
MHO;), BaOz, CI'O}, WO3
ApceHan roprouux cpeacts el 6onee BHY LLIUTENEH:
METAJUIbI — MArHUH, aIOMUHHIA, KeNe30, LIMHK, MEJb, CyPbMa;
MeTannouasl — cepa, hocdop, KpUcTanIHuecKrit Hoj, TeXHUIECKU
yIJIepoa B BUAE APEBECHOTO YTl UIIH CaxH,
cynbdubt — cypbMbl (aHTUMOHHI Sb,S; 1 SbaSs), onosa (SnS), me-
v (xaneko3uH Cu;S 1 koBenuH CuS), Mmbitibska (pe-
anbrap As,Squ aypunurment As;Ss), dhochopa (P4S;);
YIrIEBOAB! — JIAKTO3a, CaXxapo3a, KPaxman, JeKCTPHH, APEBECHbIE
ONUIKH, MULIEHUYHAS MYKa, HUTPOLE/ITHOI03a;
YIr1eBOROPOAbI — MapaduH, BOCK, LIEPE3UH, aHTpaueH, HApTaNIUH,
HeTENPORY KThI;
CMOJIBE U KaMelu — KaHWdOJIb, IeNNaK, Pe3UHATHI, MACTHKC, I'yM-
Muapabuk, denonbopManbaertiHbie CMOJb
(uauTon u Hakenur);
KayuyKu — [OJIHY PETAHOBBIH U pazinyHble Oy TaJUEHOBBIE;
TepMomiactbl — noauuaUIXIopuA (IIBX) u nonuakpunamug,.
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Cwmounbl, kKameau, kayuyki, I1BX, nexcTpHH u onuda TakKe HComb-
3YIOTCSl B KAUECTBE CKIEHBAOLIUX BEUECTB — EMEHTATOPOB.

Kpome 1010, B NMpOTEXHUYECKHE COCTAaBbI MOTYT BXOJHTb «KPacH-
TENnW» [IAMEHH, IbIMOOOPA30BaTENM, BOTOHACMbIE AbIMOBBIE KpacHTe-
JH, (NerMaru3aTopsl, CHUKAWHE 4YBCTBUTEIBHOCTh K MEXAHHYECKHM
Y TEII0BbIM BO3JEHCTBHAM, CTA0WIIM3ATOPHI, yREIUYUBAKOIIME XUMHYE-
CKYIO CTOHKOCTb, aKTHBATGPbl U HHTHOWTOPBI FOPEHHA. ‘

1.3. Coeaaiime ymHoe Auyo

ﬂe UMes TOYHOTO pelieliTa, He Kakdas Xo3sHKa pUCKHET NPHroTo-
BUTb HOBOE KyJlHHapHoe O/100. A 4YTO TOr/a rOBOPUTL O MHPO-
texHuke. [Ipexae Bcero, s onpeaeNeHUs COOTHOLUCHUS KOMIOHEHTOB
Bam HeoOxoauMo 3HATH ypaBHEHHs MMPOTEKAOIIMX poiteccoB. Ecin Bh
ycnend noa3albiTh XMMHIO, OBNErYUTL COCTABIEHUE CYyMMAapHOI peak-
LUH [TOMOTYT HEMY APEHBIE [IpaBHIIA:

a) HaMHCaTh PEAKLMIO B3PbIBHOTO Pa3/IOKEHUST OKHCITHTENS,

0) OpeacTaBuTb PEAKLHIO rOPEHHS BOCCTAHOBUTENS B KMCIIOPOZE,

B) YPABHATb KOIDHDHUUUEHTH! Y aTOMOB KHCI0OPOAA,

') IPOCYMMHPOBATE [10J1y YEHHbBIE PABEHCTBA.

K npumepy, cocraBnenre OuHapHOH cmecH u3 OeproneroBoit conu u
CBEKJIOBHYHOTO caxapa, Oonbiie M3BECTHON B Kpyrax TEppOpHCTOB Kak
«zaman Kuéanbuuuay, Oy IeT BblMIsAETH TAK:

a) KCl0; —» KCi+ 30

6) C1,H»0,, + 240 — 12CO,+ 11H,0

B) 8KCIO; — 8KCI+ 24

I‘) 8KCI0; + C;:H»O — 12C0O, +1 1HQO +8KCl
M=123  M=342 :
Kak Bbt yxke porajganuch, Hy»KHOE HaM YPAaBHEHHUE NMOJYyHHIOCh HA
OYKBY «I», HO NOJIb30BATHLCS UM MOKHO.
3Has MOJEKyJSpHbIE MACChl pearupyromMx BELIECTB U CTEXHOMET-
pu4yeckue Ko3PQULMEHTb peakuuM HX BIAWUMOAEHCTBUSA, HECIONKHO
paccUUTaTh HEOOXOUMBIE COOTHOUIEHUA UHIPERHEHTOB!

anClO;:w ~ 74% MCaxapo3sl :—33& ~26%
8-123+ 342 8-123+ 342
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INoxedb TaKyKO CMECH MOXKHO Karjiel KOHUEeHTPHPOBaHHOMN cepHOil

KHCIIOTbBI.
(#-9°) || wucrbiTaAHMAX 3TOTO COCTAaBA BMECTE C HAPOAOBONBLAMH, HO TaK
H He ycnen ero onoGpurs.

B nupoTrexHuke 4atile BCTPEUaOTCsl MHOMOKOMIIOHEHTHBIC COCTABBI,
Hanpumep, TPOHHasa MOpoXoBas CMECb M3 KaTMHAHON CEMUTpPsI, CEPLI U
ApesecHoro yrag. JIrobolt xopoluuit XuMMK 3HAET, YTO CKOpPOCTH OMpe-
NENFIOoIeR cTagueit cnoxHOU peakuuu sBnsercs Haubonee MeaneHHas.
[MupoTexHuyeckMe ke COCTAaBbI HAa MEPBLIA B3rfsg BexyT cebs  ado-
manbHo. CKOpOCTB CropaHus CMECH CelUTpa-yroib 2-5 MMm/c, a CocTas
cenuTpa-cepa B 0OBLIKHOBEHHBIX YC/OBHSAX COBCEM HE BOCILIAMEHAETCA U
b cnabo roput B Harperom no 100°C cocrosumu. Tpoitsas xe nopo-
X0Bas CMech OBICTPO CropaeT B OTKPBITOM BHAE €O CKopocThio 10-
15MM/c unu B3pbIBACTCS B 3aMKHYTOM NPOCTPAHCTBE.

310 ABAeHUE OGBACHAETCS CONPSDKEHHOCTBIO peakliinit, koraa Bbie-
Jiaoleecs B Xxoae OHHApHOro B3aWMOACHCTBUS TEIUIO YCKOpSET MpoTe-
KaHUE MapaijejbHOro npouecca ropeHus, NPUMEPHO Tak XKe, KaK fajib-
11aM B pyKapuliax Tenjee, 4eM B fiepqaTkax.

HssecTHOE Jaxke LIKOIBHHKY YpaBHEHWE FOPEHUS MOpoXoBoil cMecu
NMus npubIM3UTENBHO OMUCHIBACT [IpOLECC:

2KNO; + S +3C —> K;S + Ny +3CO,; + 148,3 kxan

B nelicTBUTEABHOCTH peakuus B OaA/LTUCTHYECKOM PEXUME NPOTe-
kaet no Oosiee cloxHOMY MyTH ¢ 00pa3oBaHUEM euié HEKOTOPHIX TBEp-
IbIX MPOLYKTOB, IO3TOMY B ra3 npespataercs okoio 43% nopoxa, a He

- 59% kak crenyer H3 ypaBHEHHUA.

Ewg ¢panysckuit xumuk Mapcenen beptno (1827-1907) ycraHo-
BIJT, 4YTO pasJioKeHHE JBIMHOIO HOpOXa COMPOBOXKAAETCH KOMOMHALMEH
AOTONHNTENbHBIX peaKUui, Ha HalPaBIEHHE KOTOPBIX OrpOMHOE 3Hae-
HHE OKa3biBacT NABIEHUE pearupyroileil Maccht:

4KNOQO; + 5C — 2K,CO; + 3C0O; + 2N, + 182,3 kkan

(Vo= 240 n/kr, t=3068°C)

2KNO; +2S — K580, +SO; + N,

(Vo= 160 w/kr, t=3171°C, Q = 658 kkan/kr)

2KNO3 +3C — K,CO;+ COZ +CO+ N, + 161,2 kkan

2KNQO; + S +2C — K;S04 +2CO + N, + 158,5 kkan

2KNQ; +S+C  — K804+ CO; + Ny +200,1 kkan

Kcraru, pycckuii napb Anexcasap Il anudo npuHAn y4yactue B
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rae: V, — BeaenseMsrii 00bEM raza, t — TeMNepaTypa peakiiu,
Q - tennota npouecca, f — pacuéTHas CUila B3phiBa.

OnHo M3 mpemnlaraeMbix cyMmapHeix ypasHenuii (Cappo) npote-
KaIOHIEro Npouecca MMeeT BUJL:

10KNO;+4S+12C — 8CO, +3CO +5N, +K2CO3 +2KQSO4+2KZS

(V,=279,5 n/kr, t = 2660 °C, f = 3100 kr/cm®)
To ecTb, MONAPHOS COOTHOHICHHE PEArMPYIOIMX KOMIOHEHTOB PABHO
2,5KNO; : S : 3C. Pacuét noxasmiBaeT, 4TO B 3TOM CJlyyae BecC Bbile-
AsoWMXxcs rasoodpa3HbX OPOAYKTOB cocTaBiser 53% , a M3 Kaxkaoro
KUJlorpaMmMa nopoxa obpasyercs 280 1 rasa.

VYpasueuue JIeOy COOTBETCTBYET pasloXEHUIO aHITMICKHX BOCH-
HbIX IbIMHBIX MOPOXOB, Cropalomix ApyH NOBLILIEHHOM JaBIeHUU ¢ 00-
pa30BaAHMUEM HOIUCYNbOHUAOB:

16KNO;+7S+21C— 13CO, +3CO +8N,+5K;,CO5 +K;,S0,+2K,S,;.

T0 ecth 2,3KNO;: S: 3C (V, =225 n/kr, Q =740 kkan/kr)

[Tpu >TOM TBEpABIA ocTaTok cocransgeT 57,8%. Ero konuyecTro yBenu-
YWMBAETCS MPH CHKUIaHMM NOPOXa Ha OTKPBITOM MPOCTPAHCTBE.

B croé Bpems Anbdppen bepxapn HoGenb (1833-1896) u Dpunpux
AGenb, YCTAHOBUB, 4TO B IIPOAYKTAaX TOPEHHUS AHIMHMICKOro MHHHOIO
1I0poXa OTCYTCTBYET cynb(aT Kaius, NpeanoKUau CHCI[yIOLU,CC ypaBHe-
HUE ero pa3floxeHN:

6KNO3 +4S +15C— CO, + 13CO +3N, + K’)CO} + 2K’JS’)

(V, =360 n/kr, Q =516 kkan/kr),
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YTO BIIONHE COOTBETCTBYET COCTaBY: ceautpa 66%, cepa 14%, apesec-
Hbiit yrons 20%.

Kak npasusio, B 60nbIMHCTBE HOAOOHBIX ypaBHEHMI HE yHHThHIBa-
I0TCS YINIEBO/AB, BXOASIIHE B COCTAB IPEBECHOrO YIJIA, a BeIb COAepKa-
HMe yriepoaa B HEM COCTARNAeT Bcero 72-96%.

Pasznosxenve TpoilHOW cMecH, pacCUMTaHHOH Ha I0JHOE ropeHue
(bepTno), cooTBeTcTBYET cocTaBy 84: §: 8 U MOAXOIUT 0] ypaBHEHHeE:

10KNOQO; + 3S + 8C— 6CO; + 5N, + 2K,CO3+ 3K,S80,

(Vo =204 n/kr, t = 3354°C, £ =2804)

Takoit nopox npu cropaHuu AaéT HeboapuioN 00BEM razoB, HO
OUSHb BBICOKYIO TEMMEpaTypy B3PhiBa BCIEICTBUE [10JIHOIO CHKUIaHUs
yriaepona. Ha OoTKpBITOM NPOCTPAHCTBE KOMWYECTBO HINAKOB OT 3TOrO
MOpoXa TakKe YBENUUUBACTCH.

B nmupoTexHuke npHMeHSOTCH OOMbUIeil HACTBIO cMecH, UMeIOLIHe
HEJOCTATOK OKUCAMTENS, TO €CTh, C OTPULIATENBHBIM KUCTOPOIHBIM Da-
JAaHCOM, MO3TOMY pPacuéT KOMIOHEHTOB [0 NEPBOMY TPaAULIMOHHOMY
ypaereauro (2KNO; + S + 3C) ans Hac Bcé sxe Oonee npeafovTHTENEH.

O06BEM BBLIENAEMOrC rasa B NOPOXOBOH CMECH MOXKHO YBENHUHUTD,
CMECTHB HallpaBEHUE PEAKIMM Ha BbLIEIEHUE OKUCH YIiepoa:

2KNO; + S + 6C— 6CO + Nyt K,S

Kaxk BUgHO 43 YpaBHEHMS, 11 3TOro. Hago B/BOE YBENUUUTH CO-
JepaaHue B COCTaBe JIPEeBECHOro YIilsf, To ecTh, Ha 13% oT obled mac-
cei. TeMnepatypa peaxkiuyu, NpaBaa, npd 3TOM CHU3UTCH, Oa U Takas
cMmech OyaeT Bectu cebs nocrokoiiHee, HO UMEHHBO OHa JIEXKHT B OCHOBE
OOBLUIMHCTBA PEAKTUBHBIX COCTaBOB (PeHepBEPKOB.

: B naneHeiinieM npy U3roToBlEeHUU pakeT, LWIBEPMEPOB, MUENOK,
’KaBOPOHKOB U Pa3lH4HbIX (DOPCOB MBI K HEH BepHEMCH, a MoKa
3aNOMHUTE Mariueckylo uudpy «13».

1.4. Ymo bwt 3mo 3HaUUA0?

@ 75 NIOBBIUIEHUS BBDKUBAEMOCTY aaBaiite pazbepémcs. basy nupo-
TEXHUKH COCTaBASIOT BeileCTBa, KOTOPHE HE TOJBKO KPacuBo
ropaT, HO W NIpU 0COOBIX YCIOBUAX ciocoOHBI B3phiBaThes. UToOH 3T0
vHTepeCHOe CBOMCTBO He 3actaio Bac Bpacnnox, nns Havana Hamo noj-
FOTOBUTBLCA XOTH Obl TeOpeTUUECKH.
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B3peiBuaThiMM Ha3biBAIOTCS BEUIECTBA (Ui MPOCTOTHI HANMCAHUS
«BB»), cnocobHbIe TIpK BHEIUHEM BO3ACHCTBUM MFHOBEHHO pa3naraThcs
C BbLAE/IEHMEM OrpOMHON MEXaHHYECKOH, TeraoBoO# i CBETOBOH 3Hep-
ruu. OGBIYHO, IPOLECC TAKOTO Pa3NOKEHUS] Mbl HA3bIBAEM «B3PBIBOMY.

PaznoxeHue ¢ MakcUMAaIbHOH TIOCTOSHHON CKOPOCTHIO He HIbKe 2
KM/c, MOYy4MIIO HAa3BaHHe «1eTOHAHMAY. DTO CJIOBO NPOUCXOIUT OT Na-
TUHCKOTO «detonarey (JOCIOBHO (TIPOrpeMeTh») U 03HAYAET oueHb Obl-
CTpOe XHMMUUecKoe mpeBpameHHe BB, pacnpocTpaHseMoe co CBEpX3BY-
KOBO#l CKOpPOCTBIO M COMPOBOXKIACMOe BblACHeHHeM aHepruu. Cober-
BCHHO, 110 criequryecKoMy 1IyMYy Mbl ¥ OLICHUBAaeM, MPOU3OINEN B3PbIB
WIH HET. o

Iog MHUTHAPYIOWHAMH UM TePBUYABIMYA B3PbIBHATHIMH BEIIECT-
BaMH{ TIOHMMAIOT TAaKHE, KOTOPhIC B3PBIBAIOTCS OT TEIIOBOrG WIM MeXa-
HUYECKOro BO3AeHCTBUA (MNams, UCKPa, yaap, TPEHHE) U CHUJIOH CBOEro
B3pbIBA BHI3BIBAIOT NETOHALMIO IPYroro MeHee 4yBcTBUTENbHOrO BB. K
HHUM OTHOCSTCS IpeMyuas pTyTh, asuj M cTH(hHAT cBUHLA (TeHepec), TeT-
pazeH u apyrue. OHM NPUMEHSIOTCS B KarlCIONAX-IETOHATOPAX M KalClo-
J8X BOCTUTAMEHUTEN AX.

BpH3aHTHBIMH HA3bIBAIOT B3PbIBUATHIC BElleCTBa, KOTOphiE YCTOM-
YMBO JETOHUPYIOT ¢ DOMABIIOH CKOPOCTh M APOOAT OKPYIKAOU{Ue Marte-
puaiel. B ux uucne: Tporun, okroreH, rexcored, TOH, retpun, menunur,
IHHAMUTH, aMMOHMIHO-cenuTpoBble BB U Bes rpynna uHUMIMUpyO KX
BEIECTB. '

K cuactbio, GONBIIMHCTBO COCTAaBOB /i (peilepBEPKOB Jake BO
«B3PBIBHOM» PEXUME Pa3NaratoTcs 3HAYNTENBHO MEJIEHHEe H OTHOCHT-
CAl K rpyTiie Tak Ha3biBaeMbiX MeTATEJbHLIX BEWECTB UK NOPOXOB.

B3peiBuarbie CBOHCTBAa MHMPOTEXHUYECKUX COCTABOB XapaKTepH3y-
10TCH CKOPOCTBIO ACTOHALMK, OPH3AHTHOCTBIO M (pyracHbiM JAcHcTBHEM
(tabn. 1, 2).

CKOpOCTh NeTOHANMH — DTO CKOPOCTH, ¢ KOTOpOH Hano vberars ¢
MECTa B3pPbIBA, YTOOBL OCTAThCA B MHUBBIX.

Jis nupoTexXHUYECKUX KOMMO3ULMH Ha OCHOBE KAIWIHON CeauTpsl
0OBLIUHO OHa He fipeBbiliaeT 1 KM/C, A XJIOPATHBIX COCTaBOB — 2,5
KM/C, B TO BpeMsl KaK /Ui HEKOTOphiX Opu3aHTHHX BemecTs (TDH, rek-
COreH, HUTPOrIULIEPHH U Ip.) CKOPOCTh PaclpOCTPaHEHUS Y JapHOH BOI-
Hb! JOXOAMT 10 8-9 kmM/c.



Liapa 1. Ilo3Boakre npeicTaBuThEA 15

CkopocTts geToHauun Maorux BB, B uactHocTH, TpoTUNIA, BO3pacTa-
€T C NOoBbiEeHHEM ero miaorHocTd. [lpaBna, 3Ta 3aBUCUMOCTE Habmoa-
ercs [0 ONpelneéHHBIX fPpe/erfloB, Bblile KOTOPbIX B3phIBYATHIE CBOHCT-
Ba MOTYT BLIPOXKIATHCH, HANPUMEp, KaK Y NMUPOKCWIHHA, KOTOPLIH MNpe-
BPALLAETCH B MOPOX.

Tabnuna 1. Koncmanmel 83ppleHoz0 PA310XHCEHUA HEKOMOPLLX 83DbIE-
YAHILIX 8eleCme

Make. cko- | Bpusantsocts. | PaboTtocmo-
Ne BipbiguaTnie A, | POCTH HE- CKATHE CTafb- | cobHocTy B Vo,
n/n BEIECTBA MM TOHALMH. Horo kosapua, | 6omode Tpa- a/Kr
KM/C MM YL, em’
1§ Avmouut AT 10-20 3.8 7-8 270-285 930
2 ¥ Ammoruit IDKB-20 28 4.35 13 265-290
3 | Asimonur 62XKB 10-12 4,5 14-16 360-380 895
4 1 Ammonan M-10 10-12 4.5 15-18 430-440 780
S | Ammotian ckanbH. Ne3 8-10 4.6 18-20 460-480 810
6 | Axsaiut AP3-8H 100 3.5 22-25 400-410 822
7 1 Axsarca T-20 110 5,0 24-26 350 987
8 | Axmanan A-10 290 4,2 . 23-25 430 812
9 ] Amomoron 10-20 5,0 28-30 675
10 } Acrpanur 8.0 995
11 | BBBT-18 120 5,0
12 | Tekcoren 1-1,5 8.8 475-495
13 | Fpaymonur 79/21 40 4.2 20-25 360-370 895
14 § Ipanuron-1 40 5.5 26 345 820
{5 § I'panntoa 7A 40 5.3 26-28 400-420 800
io | I'panynur AC-8 20-25 3.3 22-26 400-420 990
17 § I'pammonnr 50/50 38-42 4.15 430
18 § [panynur M 15-20 3,6 18-22 320-330 980
12 } I'pasyncton (Boa.) 25-30 5,5 32-34 1045
20 | AuuamoH (apes.) 3,6 350
21 | Hetonutr M 4-5 52 18-22 460-500 832
22 1 HNuuurponadranun 1,15 100
23 | JuuamuT 75% Kuseanr. 6.0 440 535
2 Houur 1.8 5-6 95-125 580
25 § Hrnanur 25-30 3,76 15-20 320-330 980
26 § KapGoton IJ1-10B 150 5.0 28-30 450-470 844
27 | Hutpornuuepux 1-2 1.7 550
28 } Hurporaukons 74 650 734
29 § Hutpomurndkonas 425
30 § Hoptpomeian §-10 6,5 14 410 930
31 § Oxtoren 18 9.1 415 782
32 | Tportun 8-10 6.7 7-16 285-310 750
33 1 T3H 1-1.5 8,6 500
34 1 Yraeuut 3-6 7-9 2,2 7-11 130-170 560
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Tadanna 2. Koncmanmy! 83pbleHo20 pazioxcenus HeKOMOpsIX
HUDOMEXHUYECKUX COCINAB08

Make. cko- | bpusantHocts, | Paciuupenue
No "
Cocras, % POCTG | CHATHE MEAHOTO| HaBECKH B
n/n AETOHALHH, LHIHHAD2 6amoe Tpayu-
KM/C 7 X 10,5, mm M, e
1 [ Ba{C105), 88,  wautosn 12 3,08 0,3 108
2 { Ba(ClO;), 81, akapouanasa cmosa 19 1,56 2.9 155
o) ’ 52
3 Ba(ClOs); 25, Ba(NO;), 25, KCIO; 25, 245 3.1 110
aKapouaHas cmoita 21, nekctpus 4
4 | Ba(Cl0s;), 85, wennak 15 2.5
Ba(Ci0;), 25, Ba(NO;); 62, akapougHan Henonubii
5 1,95 70
cMosa |3 B3pbIB
6 § Ba(NO;),60, Al13, Mg 14, souton 13 2,48 0,2 22-75
7 Ba(NO»), 66, crutas Mg-Al 22, kactopo- 2,53 Henonubiii 37-113
BOE Macno 3,  uauton 9 B3pbIB
8 | BaNOy), 73, Al27 Henoniibiii 34
B3pbiB
9 § KCIO; 66, SrC,0; 20, wuauron 14 2,68
10 KCIO; 26,  Sr(NOs;), 56, akapounHas 22 Henonusiii 90
cmona 18 B3pbiB
1 KCIO; 63, CuO-2Cu{(CH;COO), 21, 1,65 1.9 143
kanudons 10,  mexkctpuu 6
12 KCIO; 60, Na;AlFg 24, wennak 13, aka- 1.45 Henonusiii 100
ponaxag cMona 3 B3pHIB
13 § KCIO; 75, Al125 1,5 3,2 160
14 | KCIO; 69, Mg-Al3l 7.0 175
15 ]} KC1O, 87, apesecHsbili yroas 13 1,62
16 § KCIO; 87, rpadur 13 0,5
17 { KCIO, 91, kepocun 9 (xnopatur-3) 3.6 5,5 255
18 §J KCIO; 90, napadun 10 (weanunt ONed) 5.1 365
19 | KCIO; 75, apeBechas Myka 25 2,6 3,8 220
20§ KCiO; 72, cepa 28 1.6
21 { KCI0O; 90,  caxaposa 10 105
22 | KClO, 66, Al34 0,76 172
23 MopoxoBas Makoth 89, apesecHbtd o 0.4 Hewssepumo
yroab |1
Henoauoiit
2 Hl -
24 | Heimpbtii nopox Do 1.0 —_—
25 1 NH;NO, 195-3.4

DTOT TmapamerTp IOCTUraeT MaKCHMyma IpH B3pbiBE BEIIECTBA B
OUeHb MOTHOH 000J104Ke, HanipuMep, B CTAILHOMN WM HenocpeCcTBEHHO
B Iy pe B KpenKko# nopoze.

B cBOE BpeMs B uycne Haubonee MpUMEHAEMbIX crocoboB onpene-
AleHUs CKOPOCTH NeTOHALMH BelecTs Obi1 MeTon Jlotpuina.
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Bpu3aHTHOCTH BEIECTB — UX MOLIHOCTH, KaK U MOLIHOCTh [ABUXKY-

Hierocs noessa, OUCHUBAETCS KOAUUECTBOM BO3MOXKHOM paboTHl B eau-

HHULY BPEMEHHU WIH, IPOIIE rOBOPS, paspyUIHTeAbHOH CUNoi (npobamnum

: spdexroM). g sKkcOCpUMEHTATIBLHOrO ONpeneneHus OpU3aHTHOCTH
npoeonaT npoby Ha «obxarne» CBUHLOBBIX cTONOUKOB (Ipoba ['ecca),
B3pHIBASA Hal HUMH HaBeCKH OOpa3LOB M OLEHHBAS yposeHb nedhopma-
LMY MO pasHOCTH BHICOT. BemiecTna, He cnocobHbie YCTOHUHBO NCTOHH-~
poBaTh B 3THX YCIOBMSX, UCCAEHYIOT, UCTIONB3Yd 6onee 0OGBEMHBIE
CTaIbHBIE KOJbLIA MW MeAHble UHAMHAPHL (Kpewepbl) Ha «Opu3aHTO-

-- Metpe» tuna Kacra. )

BaxHpiM nokaszarenem OpH3aHTHOCTH CIYKHT TECT HAa KOIHYECTBO

ApobnéHoro necka oT ETOHALIMH craHzapTHOU HaBecky BB.

) ®yracHoe aeiicTBHe (paboTOCTIOCOOHOCTD) MUPOTEXHHUECKHX CO-
CTAaBOB XapakTepH3yeT WX CNOCOOHOCTh pacwiupsaThes B 00BEMe NpU
B3pbiBe. OOLIYKO, AJIS OLEHKU 3TOro napaMerpa NpuMeHsoT npoby Tpa-
VIUIs 00 paclidpeHHI0 BHYTPEHHEH MOAOCTH CBHUHLOBOH «OOMOBD, B
KOTOPOM MPOU3BOAUTCH B3PHIB HABECKH, a TAKOKe MeTO] HanlucTHUECKO-
ro MasTHHKA, M0 €ro OTIIOHEHWIO NoA ACHCTBHEM YAApHOH BOJIHBIL.

B upcie OCHOBHBIX XapaKTePUCTHK B3PbIBUATHIX BEIECTB IHEPrHs
r3pbisa E (kIbx/kr), ero temsiota Q (xWkr wan kkan/kr), o6bémMHas
sHeprus (xJ[x/n), o6uEM BbiNEIsEMOrO rasa V, (J/Kr), TeMneparypa pe-
akupn t (°C), pasnenvie peroHaunn (FTla vnm krfeM?), KUCAOpPOIHBI
Bananc (£ %).

U3 pacuéTHBIX TapaMETPOB B CBOE BpEMS TAKXKE LIMPOKO HCHOb-
30BAJIUCH MOKA3aTesH CuIbl B3pbina f (KF/CMZ) 4 ero noreHuuain P (1/m).
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DTH KOHCTaHThl HAM TOXKE MPHTOASTCH A8 OTHOCHTEIBHOIO CpaBHEHHUS
BB, MHOrve U3 KOTOpBIX B HACTOSALIEE BPEMS He NPUMEHSIOTCH.

BaxHolt xapakrepuctuxkoil BB sBnsercs kpuravecknii apuamerp —
MHHUMANGHBIA qHaMeTp BELLECTBA, MIPH KOTOPOM e BO3MOMXKHO YCTOH-
yuBOE pacnpocTpaHenue aeronauuu. OH cocraBaser oT 0,01 mm gng
azypa ceyrUa g0 200-300 MM 1A% HEKOTOPBIX BOaOHanonHeHHbX BB
(aKBaHAIOB M aKBaToNIOB). B MpoTHBHOM ciyuae yiapHas BOJHA MOXKET
yracHyTb M O0biIasg 4acTh B3phIBUATONO BELLECTBA HE NIPOpearupyer.

IMeHHO 4YacTHipl HMCXOAHBIX TPOAYKTOB Ha MECTe B3pblBA dafie
BCEro MO3BOMSIOT 3KCMEPTaM OLEeHUTh BUA MpuMensemoro BB.

Tporunosplii 3xBHBANCHT (0,) ABASETCA PacOpPOCTPaHEHHON  Be-
JHYHHOM oueHKW MouHocT BB uepes paborocnocobhocth TpoTHaa. 3a
STAJIOH MPUHAT TPOTUA ¢ OTHocUTenbHOH maoTHOCTRi0 (d) 1,5 1 Teno-
toii B3pbiBa (Q) 4186 x/[x/kr (1000 kkan/kr).

C noBbllIeHHeM TNAOTHOCTH JETOHALMOHHAA 4YBCTBHUTE/ILHOCTD
muorux BB (impokcunvHa, TPOTH/IA, MUKPUHOBOH KUCTOTHI M JPYTHX)
CHHIKAETCH, & B3PbIBHBIE XapaKTepUCTUKA yiayuimaioTes. C 310l 1ensio
HEKOTOpbie B3PbIBUATHIC BEWIECTBA MPUMEHSIOT B TIepellIaBIcHHOM Biije
(naripiMep, MeIMHUT — IUIaBieHas NMOoJA JaBIeHHEM MUKPHHOBAsS KHCIO-
ta). Ho nanHoe npaBuno AeHCTBYET JMLLUbL OTYACTH: MPH OUCHb BHICOKOM
NABACHUM HEKOTOpble BEWIECTBA M NHUPOTEXHHYECKHE CMECH TEPSIOT
B3pbIBUATRIE CBOHCTBa. DTO MX KaueCTBO WHOTAA HA3bIBAIOT «CKIOHHO-
CTBIO K MEPENPECCOBKE. -

Hnorpa »tuM moap3ylOTCS cneudalbHo. B dacTHocTH, mnoseiiasn
[OTHOCTH TMHPOKCHAMHA C TIOMOLUBIO pacTBOpuTeieii, A00HBaIOTCH
CHW)KEHHS CKOPOCTU ere AerOHallMM, TEM CaMbiM, YMEHbiNas Gpu3aHT-
HOE W yCHUIUBas MeTrarelbHOE ACHCTBHE, MpEBpaias rpo3HOE B3pPblBYA-
TOE BeuleCTBO B MOpoX. B TexHonoruu ¢gefiepBepkos UMEHHO NMpeccoBa-
HUe M03BONSeT NpeppatuTs MHorue BB B apdexrusnoe roprouee. Cmecu
s poToBcnbliiikk, obpaboraHHbie moa AaBAeHHeM, NpeBpallaroTCs B
CTIOKOHHOrOpsHe 0CBETHTENbHbIE COCTaBbI.

K cuactbio, 60JBHIHMHCTBO MUPOTEXHHUIECKUX COCTABOB, HPUMEHSE-
MBIX 1S QelepBepkos, Mo cuile OGpu3adTHOro AeHCTBUS M paborocno-
coGHOCTH 3HAUMTENLHO YCTynaoT coBpeMenHbiM BB. Onnaxko He Hano
3a6bIBaTh, 4TO HEKOTOpbIC M3 HUX B CBOE BpeMA aKTHMBHO HCIIOJb30Ba-
JUCh B TOPHOPYAHOM H BoeHHOM aefe. Ocobylo onacHocTe B MHPOTEX-
HUKE NpeACTaBAAIOT XJIOPATHBIC CMECH C OPTaHUYECKUMH BELECTBAMMU.
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1.5. Kmo ne cnpamaica - s He 6uHo8aMm

YA 10 TOMY, Kak Bbl HHOIIa HeneH3ypHO YAMBJsSETECh, Nepenep-
KaB 3aXOKEHHYIO CIIMUKY B pyKe, BbI yxKe B Kypce, 4TO HHPOTeXHH-
YyecKHe cMecH CropatoT ¢ BblaesieHdeM Terta. Ho He Bce 3HatoT, 4To npu
3TOM MPOLECC PA3IOKEHUS OKUCIUTEN MPOTEKAaeT KaK C MOrJomeHneM
sdeprun (3HIO0TepMuYecKHH), Tak U ¢ €& BblIEHCHUEM (3K30TepMHYe-
ckHH). B peakuuax nepBoro Tva NPUHHMANOT YUYacTHE [IEPXJIOPATEI,
" cyabbaThl, OKCUBL, NEPOKCH/BI, NEPMAHTaHaThl U [1I0YTU BCE HUTPATHI.
Ko BTOpoil rpyniie oTHOCATCA BCe XA0PaThl 0 HUTPAT aMMOHHA, NO3TOMY
3a cuéT NOCTOAHHOrO NPUTOKA TellJa CKOPOCTh UX pa3loXKeHHs Npo-
IPECCHBHO YBEIWUYMBAETCS, M MOXKET MPUBECTH K B3PbIBY. DTO He0oOXO-
JUMO YUWTBHIBaTh [pU KOMIIOHOBKE COCTABOB, TaK KaK 3TOT (axkTop
CHIIBHO BITUAET HA UX «HYBCTBUTEILHOCTHY, AETOHALMOHHbIC CBOHCTBA 1
TEMIIEPATYpy FOPEHUS. -

JU1d Hauana peakuyd ropeHus HeoOXOAMMO MeCTHOe MOBblilleHHe
TeMreparypbl cOCTapa (TellJIOBOH HMIIYNIbC), UTO JA0CTUraeTCs BO3ICH-
CTBUEM ropsuvx MOPOXOBBIX a3oB, 3AEKTPO3aniaia UM XK€ NpUMeHEeH -
€M CIIeMATbHBIX BOCTLUTAMEHHUTENbHBIX cpeacTB. HakoHew, ecaM s cimox-
HO BBIPa3uiics, BOCNOJB3YHTECH 3aXHUTAIKOHK.

A BOT [Is MHHUHPOBAHUS B3PbIBA APUMEHSIOT KarlCiofb-aeToHa-
TOP, YAap MU JaXe TPeHHe, TaKk KaK CKOPOCTh Pa3fosKeHUsl NUPOTEXHH-
4eCKHX COCTABOB HANPAMYIO 3aBUCHUT OT XapakTepa UMIYJbCa, UCMosib-
3yeMoro ans Bo3Oyxaedus peakuuu (tabda. 3).

Tabnuna 3. 3asucumocme 63psl8HAMIBIX CEOHUCHE NUPOMEXHIIUECKUX
COCMAB08 OM HAYAABHO20 umnyasca no A. Lluonoecromy

Ne c o Pactunpesme Hasecku 20 r 8 66MOe Tpayuns, oM’
acTas. %
n/n bukdopros wHyp Karicions-netosatop Ne§
1 Kanus nepxnopar 85, yrosb apes 15 198 318
2 Kaaus nepxnopat 59, maruuii 41 49 88
3 Bapus untpar 86, unauten 14 0 120
4 Tpotust (d =1,55) 0 718

Ecnu  peakiyoHHas cMech HHULIMUPYETC OTHEBBIM UMIYJbCOM H
- €€ pasfloXKeHUe TIPOUCXOAHT B OTKPBITOM MPOCTPaHCTBE, TO CKOPOCTH
ropeHus u3MepseTcs, Kak NpaBuno, CaHTUMETpaMH B cekyHay. Ecnu xe
pazioKeHue NpOUCXOANT B 3aMKHYTOM 00BEME, UNU B KauecTBe HCXOX-
* HOrO MMIyJbCca UCTOML30BAH AETOHATOP, peaklys 00epHETCS B3PHIBOM,
CKOpOCTh PaciipoCTpaHeHus KoToporo Oyaer B Thictdu pa3 Gonblue.
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Tabnuua 4. Temnepamypa ecnoiiuiki (Lo, ) HUPOIMEXHUYECKIX CMecell
Hpu nPOZPecCcleHOM Hazpese 5 2pad/sun

Kanus xnopar

Kanua nepxnopat

Foprouee % okucnurens | TemnepaTypa §% okucnutens u| Temueparypa
FOPIOYETD BCMbIIKH, °C rOpIoUEro senuiky, °C
C rpoHLts okcanat 19/81 350 17/83 440
Cypemsi [11 cynbsdun 54/46 290 48/52 420
MarH{eBble OITUAKH 63/37 560 59/41 460
AnoMuHueBas myapa 75/25 785 77/23 765
Cepa 63/37 200 68/32 540
Yronb ApeBecHblit 87/13 325 85/15 460
I"papur 87/13 >890
JlakTo3a 74/26 185 71/29 315
1ennax 77/23 240 83/17 385
Wauton 77/23 280 81/19 430
Kanugons 82/18 335 86/14 435
Jlekctpusx 60740 210 72/28 310

Kanus surpar

bapus uurpat

Fopiouee % okucnutens uj Temnepatrypa |% okucnutens u| Temoeparypa
FOPHOHETO Benbiiky, °C roproYero BCnbilikH, °C
AHTUMOHUT 55/45 450 58/42 >450
MarHHeBble OMUIKN 63/37 565
ANOMHHUEBad My apa 75125 >890
Cepa 61/39 450 77/23 >450
Yrob ApeBecHbIf 87/13 415 90/10 >450
JlakTo3a 77/23 430
1lesnax 86/14 415
Hauron 86/14 >450
Kanudgons 90/10 >450
JIeKCTpyH 80/20 395
Cocras, % Toen. °C Cocras Ty, °C
KCIO; 66, 'SrCzO4 26, akapouadas CMOJ1a 2, nak- 225 Jusamur Nel HoBens 210
1032 2, NeKCTPUH 4
KCIO; 26, Sr(NOs), 56, akaponasas cmosnia {8 290 ['ekcoreH 225
KC10; 63. Cu(CH;CO0)»-3Cu(AsO:); 21, Kanu- 215 Oxtores 290
¢dons 10, aekcTpuH 6
Ba(ClO;), 81, axkapornHasg cmoia 19 248 83p.} Auuurponadrammi 310
Ba(ClO;), 25, Ba(NOs). 25, KCIO; 25, akapounHas 218 Tporus 295
cmona 2, nexcrpuu 4
Ba(ClO;), 25, Ba(NO3), 62,5, akapouaH. cvona 12,5 293 Terpun 187 B3p.
TTopoxoBas mMakotTs 88,5, yrons 11,5 312 T3H 220 B3p.
J{biMHEHT TOpoX 285 A3l CBHHLA 327 B3p.
[TupokCHanH cTabUNH3HPOBaHHBIi 185 pesyuas pryTs 180 B3p.
AMMOHHT CKaabHbI# No3 345 HoaucTeiii 2307 26 B3p.
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M nupoKCHNHH, ¥ TPOTHA, U JaXKe HUTPOTIAHLIEPHH, MOAOIOKEHHBIE B
HeOONbUIOM KONWHYECTBE Ha OTKPLITOM BO3AYXe, YCTOHYMBO rOpAT, HO
JIOCTAaTOYHO PSJIOM B30OPBATLCS KalCHJIIO MM MX CHILHO YAAPHUTh, YTO-
Obl Nporpemet B3phIB.

Kak BuaHO M3 TaOnulpt 4, TeMueparypa BCHBIUKH (tgen) 00Jb-
UIMHCTBA XJIOPATHBIX MUPOTEXHUIECKUX cMeCelt 3HAYMTEILHO HUXKe, YeM
NepxJiopaTHbIX U HUTPaTHBIX. IMEHHO MO3TOMY NMoA00HbIE KOMTIOZUIMH
MPUMEHSIIOT SISl M3rOTOBJIEHMS M3lenuif, TpeOyrolux ObICTPOro BoC-
NiaMeHEeHHs, B YACTHOCTH, BCEBO3MOXKHBIX 3BE3JIOK.

Huskasa temnepatypa senbiiikd nupokcuiuna (160-170°C) raxxe

MO3BOJISIET UCIOJIBL30BATh €F0 B aHAIOMMYHBIX TexHonorusx (oruu [ope-
joBa). I[lnoxo CTa6HHH3MpoBaHHblM MTUPOKCHIIMH BOCIIIaMeHseTcs elnd
nerue (135 -140°C).
| Temnepatypa BocflaMeHeHUs OOJBHIMHCTBA PEaKTHBHBLIX COCTABOB
" Ha OCHOBe ABIMHOIO MOPOXa NEXHUT B npeaenax 300-320°C.
) UyBCTBUTE/ILHOCTb OMHAPHBIX cMecell 0coDeHHO Bbicoka AJS TMpo-
nuced, coAepkKallluX OpraHUveckoe roprovee: JakTo3y, WeIak H WiaH-
toi. Kauudons B OONBUIMHCTBE COCTaBOB, KaK W3BECTHO, 3aMelIsieT
CKOPOCTb FOpEHMs, Ja ¥ TemIepaTypa BOCILIAMEHEHWA TAKUX cMecei
HECKOJIBKO BbiLLE.

Hns nupoTexHHuecKuX cMecell ¢ OKCHAaMH MeTa/uIoB XapakTepHa
- Gonlee BbiCOKAs TeMIepaTypa BocljameHedus. Tak, A HHUUMALMHK XKe-
neso-amomuHueBoro Tepmura (1300°C) npuMeHsoT «ycuiieHHble» 3a-
AKuraTesibHble COCTaBbl, Halipumep, MarHuesbtid TepMuT (Fe;O4 + Mg) ¢
TeMnepatypol Benbiku 575°C.

Hau6onee BbICOKOH uyBCTBHTE/ILHOCTBIO K HArpeBaHWIO OTIAHYAIOT-
¢ uHMUuMupyrowme BB, k npumepy, rpemyuast ptyTh, a HOQUCThIA a3oT
B3pbIBAETCA AaXKe MPH KOMHATHOH TeMIiepaType.

BocnpuuMYMBOCTL PeaKIHOHHBIX COCTABOB K MeXaHHYECKOMY BO3-
JeficTBHIO OOBIYHO OUEHMBAIOT MO OTHOLWIEHHIO K TPEHHUIO M HA yaap ¢
NMOMOLIBIO HEXHTPLIX NMpubopos — konpos (vaie Jlenua 1 Kacra).

Ilpu xenanuu B m060#H MoMeHT Bl cMoxkeTe 6e3 Tpyaa npu-

oo crocobuTh ux AN HAaHECCHH A LITeMITE]isI Ha MOYTOBbIC KOHBEP-
Tbl, NOTOMY 4TO HEIIOBEK HEHCKyLUéHHblﬁ UX C¢paszy H€ Bcerpa
OTANHHT.

Uy BCTBHTEILHOCTS K yaapy (Tabn. 5) ysenuuuBaercs B psigax:
HUTpaTbi —> TepxJIopaThl —> XJIOpAThbl;
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ATIOMMHHAN — MarHuii —> cepa —> napaduH —> pogaHMAbL

Tabnuua S. Hyscmeumensvnocmb K yoapy (ke/cm’) cmexuomempuue-
crux ounapustx emeced no A. Hluoaoeckomy

o ) Foprouee
KHCAHTEND o
Cepa Jlakvosa Yioab apes. | Maruuit {(mop)- | Amosuinudt (nyapa)

Kanus xnopat i.! 1.8 3.2 4.5 4,5
Kanns nepxnopar 1.2 2.9 4,2 4.4 5
Kanus untpar 3,6 5 5 4.6 5
Kania xa0par Kajus potavun Pcanbrap [lapagun Hadraand

0.5 0,6 i1 1.3
Kansts xnopat Kposanas cons aénr. | Cyposst (HI_) cyabpua pacut

2,2 3.5 >10

Jlnst cpaBHeHUs JABIMHbIH MOPOX BbLAEpHBaeT yaap no 2,8 kr/cm’, a
TPUHUTPOTOYOJ — OKO- -
no 10 kr/cm®. Tak uto
MOKeTe CMeAo TpOoTH-
JIOBOH LUALIKOW KOJOTb
opexu Ha KyxHe. UTtoObl
B30pBaTb HUTPOAMIIH-
KOJlb, Hajo cAydadHo
YPOHUTb Ha HEro rUpio
Maccoil B 2 KI' ¢ BbICOTbI
180 cM; rpemyuas pTyThb
JeTOHUPYET Tpu Maje-
HUM TOTO K€ rpys3a ¢
BbICOTHI 5 CM, HHUTpO-
FIMLEPHH — 4 cMm, a Td
B3pbiBa HOQMCTOrO a30-
Ta WHOrAa HOCTaTO4HO
Ha Hero CHJILHO MOy Th.
Bbl 5Ke MOXKeTe MCMbLITATL COMHMTEbHBI COCTAB MOJIOTKOM Ha Me-
TAVIMMECKOH MnacTuHKe TNpexne, YeM HavyHETE UM HabHBaTb KOPIYC
pAaKeTb! WM OTHEHHOTC $HOHTAHA.
Haxe ecin Bam 370 oueHs NOHpasHTC, HE YBenuuusalite Ha-
BECKy HCMbITYeMoro cocrasa 6oniee 50 mr, a urobsi He OblLiTO
MYUHUTENBHO GOJABHO, He MOACTABAANTE Maibiibl,
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H3BeCTHO, 41O MOPOLIKOBbIE MUPOTEXHHYECKHE cMecH 00bIMHO Go-
Jee yyBCTBWTENbHBI K Y/apy, 4eM cIipeccoBaHHble . wiH 00paboTaHHble
LLEeMEHTAaTOPOM.

CnocobHOCTh COCTABOB pearpoBaTh Ha MEPBHUHbIN TEMIOBONH UM-
NyJIbC, KaK ¥ UX AETOHAUHOHHBIE CBOMCTBA BO MHOIOM 3aBHCST OT Ha/IM-
4usl B CTPYKTYpE pearupyoiiuX BEIeCTB ONpeAeEHHbIX MOJIEKY IS PHBIX
thparmeHTOB: .

—C=C—, —C=N, —N=0, —ONGQ,, —O0O—O0-—, —N=N—, >N—NK<,
—S-C=N, —0OCl0,, —0OCIO;, —0-MnO; ‘
31y 3akoHOoMepHOCTb 0OHapyxnia ewé B 1900 r. nepemii HoGeneBckuii
jlay peat 0o xuMuu nuaepiaavaey ko6 Baut-I'obd (1852-1911) (npouy
He MyTaTh C €ro 3eMJISIKOM »xHBonucueM BuuceHrom Ban-Iorom, He go-
SKUBLIMM JI0 3TOrO ciaBHoro cobbitus 10 ner),

Ecnu TakHe OCTaTKHM COOEpKaTCsl B CTPYKTYpe OKHUC/IMTENS W BOC-
CTaHOBHTEJIS, TO UYBCTBHTENILHOCTL pearupytolieii cMecu pe3ko Bo3pac-
Taer, k npumepy, coctaB KCIO; + KSCN (56:44) ouens B3pbIBOOTIACEH.

Ewmg arpeccusHee BenyT ceds BemiecTsa, COAepkaliHe B OHOM MO-
JleKyJie HeCKOJIBKO NMOAoOHBIX dparMeHTOB, HanpuMep, TPHHHUTPOTONY-
OJ1, HUTPOTJIMUEPHH MK TIEpOKCH alleTOHa.

Ha wu3MeHeHuWe uyBCTBUTE/LHOCTH MMPOTEXHHUYECKHX COCTABOB H
CKOpOCTb HX TOpEHHs CYIeCTBEHHOE BIIMSHHME OKa3biBalOT (PUBHKO-
. XMMHYeCKHe (HaKkTopbi.

Tak, DoBbILIEHKHE JMCNIEPCHOCTH KOMIIOHEHTOB 0 ONpeaenéHHOM -
cTeneHu crnocobcTByeT 00JIerYeHHIO BOCTJIAMEHEHHUIO TFOpHOYeil CMecH.
A npeccoBaHue WM BBeJAeHHE TEIJIOTPOBOAHBIX M TEMAOEMKHX KOMIO-
HEHTOB (B YACTHOCTH, METAIIOB) HATIPOTHB Je1aeT COCTAaBbl MeHee BOc-
MPpUUMYMBBIMU K TEMIIEPATy PHOMY MMITYJIbCY B CHJly OTTOKAa TemJIOBOM
3HEPrUM U mepepacrpeae/ieHuio e€ Ha OOJbLIYIO Maccy pearupyroiero
BelllecTBa. '

[peccoBaHMe CHUMMKAET CKOPOCTL FOPEHHS] KOMMO3ULMH, TaK KaK 3a-
TPYAHSET MPOHHKHOBEHHE pacKaNEHHBIX Ta30B Yepe3 WX NOBEpXHOCTh. B
3HAYUTENIBHON CTeMEeHH 3TOMY CTNOCOOCTBYET BBEJACHHE B MHPOTEXHHYE-
CKHE CMECH MIaCTHYHBIX CMON THOA KaHWPOU Wi FOPHOYHX Maces.

Bxmouenve dnerMaTH3aTOpOB ¥ NIAacTH(PUKATOPOB THINA Ba3esMHa,
MHHepanbHBIX Maceil, nmapaduHa, cTeapiHa ¥ pa3/iMuHbIX CMOJ, KpOMe
TOrO, yMEHbLIAET 4yBCTBUTE/IBHOCTE PEAKLIHOHHBIX COCTABOB K TPEHHIO.
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HHepTHble BewecrBa, I[UIaMEHHbIe KpacHTeNH, XHUMHYECKHe CTa-
Ouiuzatopbl (pazjiHuHble KapOOHATHI) TaKXKe CMOCOOCTBYIOT CHHKEHHIO
MeXaHUIECKOH YYBCTBUTEILHOCTH MUPOTEXHHUUECKHX CcMecei,

HarnpoTtus, npuMecH TBEPABIX BewecTB (Haiue necka HiH ApoOnéHo-
ro CTeKJIa), KaK, HAIPHMep, B CIIHYKAX, PE3KO MOBBILAIOT HYBCTBUTE b~
HOCTb MOAOOHBIX M3AENHIT K TPEHHIO.

TMoBblIeHHEe HCXOMHOH TEMMepaTypbl COCTaBa, a TAKIKE BHELIHEro
JIaBJIEHUs], WM rOpeHHE B 3aMKHYTOM MPOCTPAHCTBE PE3KO YBEIHYMBa-
I0T CKOPOCTb CrOpaHMf CpaBHUTENLHO 0e300HMJHBIX BEECTB M 4acTo
criocobcTBYt0T MX jaeToHauuu. [TomoOubiil »hdexkr Habmopaetcs npu
BO3rOpaHHH Aaxke B OTKPHITOM COCTOSHMH OOJIBIIOro KONH4ecTBa MUpo-
TeXHH4ECKOM cmecH (>10 Kr), NpHBOASILETO K B3PHIBY.

1.6. Xpanume denveu 6 cbepezameavnoil Kacce

E C/lM, BHSB COBETY IOCYAAPCTBA, AEHbLIH KTO-TO M XpaHUT B cbepe-
ratesibHOH Kacce, TO, Kak MoKa3ana MHOrOBEKOBas MpaKTHKa, MH-
pOTEXHHYECKHE COCTaBbl JIy4llle COXPaHATb B BHJe OyMaXKHbIX MponH-
ceii, yeM CMELUaHHOro NopoLIKa.

JeHCTBHTE/IBHO B CHILY XHMHUYECKUX H DH3MUecKMX (AKTOPOB rpos-
Hbi€ KOMIOHEHTbI CTAPEIOT U Jaske MOTYT CTAHOBHTLCS OMAcHbIMH.

[MocTosiHHble KOoNeGaHUs TeMnepaTyphl H BIXHOCTH BO3/AyXa H3-3a
HabyXaHuss M pPacTPECKMBAHMS COCTABOB MPHUBOAAT K H3MEHEHHUIO HX
MJIOTHOCTH M CTPYKTYpbl. [Topoii 3TOro A0CTaTOMHO [jisi B3pbIBA PaKeThI
Ha cTapTe.

HekoTtopbie «paboune BewecTsa» B MHTEpBaje KonebaHHs TeMnepa-
TYp MEHSIOT arperaTHoe cocTosiHue. Tak, HMTPOTIMUEPHH, BXOASLIMI B
pasHble KOMMO3HMUHH Oe3AbIMHBIX TMOPOXOB M ABISIOMACA HACTbIM
KOMMOHEHTOM TBEPAOrO paKeTHOro TOIVIMBA, 3aMep3acT MpH TeMIepa-
Type Huxe 12°C u npuobpeTaet 0coOyl0 HyBCTBUTEIbHOCTb K MEXaHH-
YeCKHM BO3ACHCTBHSM, a B OTTAsBIIEM COCTOSHMH pa3pbiXJseT COCTaB,
pe3Ko yBenuuuBas niaowaib ero ropeHus. [loatoMy B TBEpAOTOMIMBHBIX
pakeTax, CTOSILIMX Ha GOEBOM JIeKYpPCTBE, CTPOTO MOAAEPHUBACTCH Oll-
peaecénHas TEMIIEpaTypa M 3Ta CTaTbs PaCXOAOB 3HAUMTEIILHO (IPEBHI-
l1aeT 3aTpaThl Ha OXpaHy Mogo6HbIX OOBEKTOB.
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B cuny rurpoCKOMMYHOCTH KOMIMOHEHTOB M CKJIOHHOCTH HX K T'MJ-
paroobpazoBaHulo, HEKOTOPbIE COCTaBbl MPH HENpaBUALHOM XpaHeHWH
TEPSIOT FOpIOYHE CBOHCTBA.

Jns 3almMThl NUpOTEXHUYECKUX M3AeNnMil oT AeHCTBUS Bharu MX
4acTO MOKPBLIBAKOT 3aIUMTHOMN MEHKOH M3 napabuya, onudbl UM naka.
Ewg s>pdexrusHee BreseHHe B MX COCTaB 'MapoGoOHBIX LEMEHTHpYO-
LI¥X KOMITOHEHTOB.

Bo Bnaxuo# cpege BO3MOMKHBI caMble HexellaTe/bHbie XMMHYeCKHe
npespaileHus MUPOTEXHHUIECKUX KoMIMoHeHToB. Tak, Bxoasiuude B CO-
CTaB aKTHBHblE MeTa/ljibl MarHui M alMIOMUHUA 00pa3yOT FHAPOOKKCH C
Bble/ieHHEM BOoAOpoa. Bo3MoXHO, pasorpesaHuie U Jaxe BocliaMeHe-
Hue nogoOHbIX u3genuii, ocobeHHo coaepkamux Maruui. OObiYHO, TY
PeakL|Io YCKOpAKT, NMPHUCYTCTBYIOIIME HUTPATHl M TOTAA pas3fiodKeHHe
COMpPOBOK/1a€TCS BBIAENEHHEM aMMHaKa.

CTolKoCTb K Bliare KOMIIO3UMUHKH, coaepKalux KoMOMHaLMKU MeTa-
noe Mg+Al Cu+Zn, Al+Fe ewwé menbuie B cuny rajbBaHUYECKOro pas-
pyweHus 3alUTHOH OKCUAHOM MNEHKY HA MX MOBEPXHOCTH.

XnopaTHble ¥ MepxJOpaTHbie CMeCH MarHusl TeM OoJjiee HE pPeKo-
MEHAYIOTCSA K JUIMTEbHOMY XpaHEHHIO B CHJY JIOMOJHHUTENLHOrO KaTta-
JIUTHYECKOro BO3JEHCTBUS DTHX oKuciaurteneit. Beepenue B nmopoOHbie
cocTaBbl aMMOHHEBBIX coneit aenaet ux eul€ 6onee HeCTaOUALHBIMMU,

Komnosuumu amoMUHUS C NepeKHCbio 6apust B MPUCYTCTBHM Bilaru
pa3orpeBaroTcs A0 KUTIEHUS.

Ecnu Ber noburtend 3umHed pbibaiiku, To NoaoOHBIR 3dhdexT
CMOXM€eTe MPUATHO OLIYTHTb, W3FOTOBUB HEXHUTPYH) Fpenky H
CHapsMB €€ CMeChIO aTIOMHUHHEBOH MyApbl C MEHBLIM KYTOpo-
com (1:10). JToctatouHO B He€ MAECHYTb HEMHOIO BOJAbL, U OHA
HecKonbKo yaco OyaeT corpesaTh Bac cBoMM Tennom.

CocTaBbl ¢ xKeJe3HbIM MOPOLIKOM TaKXKe SBJSIOTCS HecTolkumu. B
MPUCYTCTBHH CJIENOB BJard ¥ OKHCIIMTENeH AuclepcHoe xene3o ObICTpo
KOPPO3HMPYET, @ AOMNOJHUTENbHOE MPUCYTCTBHE Cepbl JeiaeT HeNpuro-
HBIMM TaKHe CMECH yIKe uepe3 HECKOJIbKO Hefenb. JIns MpoanieHus Ku3-
HHM 3THX KOMIIO3HUMI Kene3Hbll MOpOUIOK MpeABapHTeNbHO MMaCCHBH-
PYIOT, HarpyMep, OKCHAUPYIOT B LUENOYHOM PAacTBOpPE CEIMTPbI, BOPO-
HAT 1100 MOKpbIBAIOT NapapuHOBOH MNEHKOH.

Onucanbl MHOTOYMCIEHHbIE ClydaH CaMOBO3FOpPaHHUs XJIOpPaTHbIX
MOpOXOB, COJiepkKalluX OepToNeToBY colib U cepy. Jeno B ToM, uTo naxe



26 Yacts 1. ONacHoe 3HAKOMCTBO

4yepeHKoBas (KpucTa/uylMyecKas) cepa B MPUCYTCTBHH OKHCIUTENEH H
BJlary crocoOHa rocTeneHHo peardposarb A0 cepHUcTOi KucaoTel. Cep-
HbI JKe LIBET W/IM KOJUIOHJabHasg cepa B CHIIy OOJIbLIOH AUCIEPCHOCTH
OKHCIAIOTCA ewé jlerde, 4To NOKa3biBaeT JIAKMYCOBas Mpoba Ha KUCIYIO
peakuuio. Bee XjiopaThl B KUC/IOH cpejie B3pbIBOONACHbI (BCIIOMHHUTE 34a-
nan Kubanbunya). Kak ycranoswi xumuk FOnk (1913) onacnocrb camo-
BO3rOpaHys TAKUX NHUPOTEXHUYECKHX COCTABOB PE3KO BO3PACTAET C BBE-
JEHHEM B pPeuerTypy HUTpara CBMHLA WM CYJIbhHaa CypbMbl (aHTHMO-
Hus).

Jnst crabunuzauus noaoOHbIX COCTABOB B KA4YECTBE pacKUcCIUTEeH
BBOAAT Kapbonatel. [1o 3TOM ke npuyuHe WHOrAa WX J00aB/IAIOT B KOM-
NO3HULKH, COAEpKAIUE OpraHuiecKue HUTPONPOU3BOAHBIE.

CoBMecTHOE npUMeHeHHe aMMHadHo#i ceiuTphl ¢ OepTosieToBoil co-
JIBIO 3afpelieHo He TOIbKO MPH W3rOTOB/EHHH «MHPHOM» MUPOTEXHHUHE-
CKOH NpOAYKLUHH, HO W TNPOU3BOACTBE OOEBbIX B3pPbIBYATBIX BEILECTB.
CrexuoMeTpHyecKas CMech 3THX MPOayKToB B3pbisaeTcs npu 120°C. A B
xoae 0OMeHHOH peakuuu Me)XAy BXOASIUMH B COCTAB consMu obpa3sy-
eTcs XJI0paT aMMOHHH — 0co00 B3pbIBuYaroe BelecTso. OnucaHbl ciy-
4auy ero camojieToHauuu gaxe npu 30-40°C!

Ciyuan caMOBO3ropaHMs JIbIMOBBIX CMecel, COoAepKailyX XopH/
aMMOHMsL U O6epTo/IeTOBY COJIb, K CHACThIO, He ONHUCAaHbl, HO TEOpeTHHE-
CKHe TpeanocbulKM U1 3TOro ecTh.

B kauectBe cTabuin3aTtopoB XHMHHYECKHI CTOHKOCTH NHUPOKCHIIM-
HOBBIX TNOPOXOB HCMNOAL3YIOT AUDEHWIAMUH ¥ LEHTPAIUTE — CUMMeT-
pHUHHble MHATKMIAM(DEHUIMOUEBHHBL. OTH BEIECTBA CBA3LIBAIOT BbLe-
JA01YIOCS PU XPAHEHUH a30THYIO KHCNOTY, MPEMATCTBYS CaMOBO3TO-
paHuio 6e3bIMHBIX [TOPOXOB.

I'nasa 2. /IbIMHBIH ABUraTE/Ib POrpecca
- 2.1. Jlynue nopox 6 nopoxo8Huuax, Hem
- Opobb 6 az00uuax

ak Bp yxe 3HaeTe, KanuilHag cenuTpa ¢ He3anaMsTHbIX BpeMEH
Hauina npUMeHeHue He TOJIbKO /151 KOHCEPBUPOBAHHUS KOMYEHOM
xonbackl, HO M B POU3BOJICTBE YEPHOIO (ILIMHOIO) MOPOXa, MpeacTas-
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Jsomero cobofi TOHKYIO CMeCh HHTpara Kaius, JIpeBeCHOro yris u
cepbl, B3PLIBAKOIYIOCS MpH TMOA-
JKUFaHUM B 3aMKHYTOM MpOCTpaH-
cte. CocTaBbl TaKOro THMA ObUIH,
Mo-BUAMMOMY, U300peTeHbl OKOJIO
100 r. no H. 3. B Kurae. Ouu
TPAKTOBAIUCL KAK pe3yJibTaT Co-
eAMHEeHHUs MPOTHBOMNOJIOAKHBIX
Havya , «MHb» U «IH» — CEJIMTPbl H
cepbl, a cepa MO TeM BpeMeHaM
Obl1a BOIJIOLIEHHEM MOJ3EMHBIX
CHJI ¥ acCoLIMMpOBaIach C BYJIKA-
HHUYECKOH AesTeNbHOCTLIO.
A Bam He mnpuxoounroce 8u-
Oemb, KAK y20/b UlU cepa
eopam 8 NAABleHou ce-
2N qumpe? Bpocome xycouex
YepeHKOBOU cepul @ NPOOUPKY C
pacniaasaennHuim Humpamoal kaaua. Cepa 3a20pumcsi 0c1enumenvio sp-
Kum beibia niaMeneM ¢ 201yb08amulM ONMMEHKOM U MOICEM NPO’CEUD
cmexno.
" He 3a6yvm>Te MoACTaBUTL MO npubop EMKOCTb € MECKOM H,
no;kanyicTa, yianuTe ¢ KOBPOBOFO MOKpPbITHA.

[Tepsoe onucanue NopoxononobHbIX cMeceit i1 deliepeepkoB laHo
kuTalickuM yuéubiM CyHb-Coimsio B 682 r. B BoeHHbIX HelsX nmoHayany
MOopox NpHUMeHsUIcs 0oJsiblue [T YCTpaleHus! rpoxoToM B3pbisoB. OnHa-
ko yxe Kk 1259 r. B «nogHebecHON MMMEPHH» MM CTATH 3apsDKaTh «OF-
HEHHblE KOMb» — MpooOpa3 OFHECTPEbHLIX pYKel U pakeT.

He uckmioueHo, 4To naspbl MEPBOOTKPbIBATENS MOMAHM Obl MpHHAaj-
nexars U Bawm, sxusd Bol Ha napy Toicsay sieT panblie. Beab ceroaus mo-
00# WIKOJILHUK 3HAeT, yTO MOJIYYHUTb JIbIMHBIA [OPOX MOMKHO, CMeulaB
TUlaTesIbHO M3Mesibu&HHbIE HUTPAT Kajlhs, HEPEHKOBYIO Cepy M JpeBec-
HbIH yrosib B cooTHowenuH 7:1:1. Ecnu y Bac mosiuTes iesianue y3-
HaTb, KaK H3rOTOBJISIIOT NMOPOX NpoteccHoHabl, HabepuTech TepreHus 1
JIOUMTANTE KHUTY 10 KOHLA.

Kak roprouas cMech 4EPHbI MOPOX BMEPBble OMUCAH BU3AHTHICKHM
nupoTexHukoM Mapkom I'pekom B 1250 r. Ero peuent skmouan 77%
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Kanuiino#t cenutpbl, 7,7% cepbt u 15,3% npesecHoro yras (cocr. 1,
Ttabn. 6). Ilo-suauMomy,
OH K€ NpPeAIOKHI CMecH
Ha OCHOBE KaJIMHHOH ce-
JIMTPbI B HEKOTOpBIX CO-
cTaBax «rpe4ecKoro or-
Hf». DTO 3aXUrartelibHoe
CpeAcTBO B BHAE cepbl CO
CMOJIMCTBLIMH BELLlECTBAMH
ObUIO U3BecTHO ewwé B VII
B. ECTb MHeHue, 4TO CTO-
netue crnycts apadbbl BBe-
JIH B €ro COCTaB CeJUTPY.
Ilo kpaiineit mepe, x 1290
I. Ha BOOpYEHHH MaBpOB
NOMUMO  KatanyJlibT H ?s
fasIMucT yXKe COCTOSAAHU
nepBbie MOPTHPHL — KO-
POTKOCTBOJIBHbBIE MYLUKH,

CTPENSIOIUHE KAMEHHBIMH .o SR
=

sApamu.

-

‘Tabauna 6. PaznoguoHOCKIU ObIMHO20 NOPOXA H OCHOGE HUMPAMOE

Ne 1 2 3 4 3 6 7 8 9 10
c = «
% s | 2| £ 82| 8| & | ¢ 55
EE| E| s || Bl & | g g%
2al 58 |82 © - ° g
= = | 2 l<E| E|F = =5
= it
Kajus Hiipat 71 48 84 66 79 77 65 13751706 | 30
Hatpus Hutpat 27.3 40
Cepa 7.7 [ 95 8 14 10 ii 18.7 123,5 12
CypbMa 6.3
Cypomat (1i1) cynnduin 5.9
Yroie apesectintit i53 {152 8 20 i1 12 10 8
JlpeBecHble ONUNKN i0
Jluruut 4
CerueTtoBa colib 6
KpoBsnas cons xméntas 15
Kpaxmaa 37.5
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Tabnuna 6. Ilpooonrcernue

Ne 11 12 13 14 15 16 17 18 19
j=N I
% = = | =g cz| B | Ex
& g |52 | & |TE
= = |22 SR
= @]
Kanus HATpaT 70,4 80 64 70,6 32,7 2
Hatpus nutpat 52.5 75 16,3
Hatpusa cynsdar 10.2
bapus HATpat 75 76
Cepa 194 12 20 9.8 10 i83 1 125
" Yrons JpeBecHblii 11,8 32,7 12,5 22
Caxa 7
JipeBecHbie OnHIKH 17
Jly6osas Kopa 27.5
JInrHuT 7.8 15
Caxapo3a 20

OnHo U3 MepBbIX CBHIETENILCTB O IPUMEHEHHH MOpOoXa B KadecTBe
B3pbiBuyaToro BewlecTsa (1242) Mbl HAXOAMM Y BBLJAIOILETOCH AIXMMHKA
aHryuiickoro MoHaxa (paHuuckasckoro MoHacTeips Pomkepa Bekoua
(1214-1294): «MoXHO NpOM3BOAUTL B BO3AYXE I'POM M MOJIHHIO, FOpas-
110 6osiee MOILHbIE, YeM ecTecTBeHHble...». OH Onucal NpUMeHeHHe MNo-
poxa B Kurae B X B. [UI1 M3rOTOBJIEHHS] PAKeT ¥ 32KHUraTe/IbHBIX CTpPe,

NpeanosioxmT MosIBjIEHHE B
OyaylieM ¢ ero MOMOUIbLIO
«KonecHul, ©Oe3 Jiolwajaei,
Kopabiieit 6e3 napycoB U BE-
ceji, JietarejbHbIX CHaps-
poe». B cBoboanoe or oc-
HOBHO# paboTbl BpeMs 3TOT
MOHACTBHIPCKUH MMHPOTEXHUK
pazpaboTan  4TO-TO  THUMNA
MEeHCHe, ONepearB Ha CTolle-
THS OTKPBITHE yBEMYUTENIb-
HbIX JIMH3. :

B 1354 r. Bocnpoussén
pelienT Nopoxa v U3y4uusi ero
MmeTarejibHbie CBOHCTBA elé
OJWH CMMpeHHbIi cilyra 6o-
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xuii Bepronpa LBapuy, Oonblie H3BeCTHBINH COOTEeYeCTBEHHHKAM IO Gec-
cMmepTHoMy npounsBenenHio M. Mnwpa wu E. Ilerposa «12 cTynbes»
(O6wexuTe CTY JIEHTOB-XMMHUKOB MMeHH MoHaxa Bepronbaa llBapua. ..
TNMourytun. Mimenn tosapuina Cemauixo). TTo kpaiineii mMepe, oaMH U3
NepBbIX BUJOB MOpOXa YBEKOBeHHsI ero (amuiuio (cocT. 2), a Ha €ro
poauHe B I'epMaHHM nake BO3ABUrHYT MaMATHUK 671arouecTUBOMY CO-
OTE4YECTBEHHHKY.

IepBoe u3obpaxeHue cTpendiolledt Mywkyu NosBHiIocs B EBporie Ha
NoJIoTHe OaTanbHOMH SKHBOMMCH, 3anevyaTsieBlieli nobedy aHrIM4aH Haj
(hpanuysamu B 6uree npu Kpecu (1326), ontako 6oeBas fieTOMMCh TOFO
BpeMeNlH 9TOT (haKT YNOPHO 3aManyuBaeT, YTO MOXKET YKa3biBaTh Ha 60-
Jiee no3aHee NPOMCX0XK/IAEHNE KapTHHBI.

Hauano npumeHenus nopoxoBbix paker B Poccuw, mo-BuanuMomy,
cneayer otHectn X-XII BB. Cormacho ynomunanuio B MinaTkeBckoii
JIETOTIMCH O (GKMBOM CrHe» OOeBbie paKeThl MCIOAL30BAIUCL B OUTBE €
nonosuamu {1184), X012 peub MOria UATH 00 OrHeMETHLIX CHapsiiax ¢
3KUTATENLHOH CMECBIO, CEKPET H3rOTOBAEHHSA KOTOPBLIX PYCHHMH YiKe
3HAIH. _

flepBbie B 3anmaguoii EBpone orHectpenbHbie OpYAHsl, OCHOBaHHbIE
Ha OALTHCTHYECKOM MPUMEHEHHH JILIMHOIO MOPOXa, NOAPOOHO ONMUCaHb
B cepeauHe XIV B. 8 ['epMaHHH, rAe K TOMY BPEMEHH YKE CIOXKHIACH
ceTb MaHyhaKTyp Mo NpOoU3BOACTBY FIOpOXa.

Ha Pycu nmopox anst BOeHHBIX ugjieit cranu M3rotaBnuBath ¢ 70-x
ropos XIV B. Kak ykazwiBaroT McTOpHuecKHMe AokyMeHTH (1389) npu
JMuTpuu JJOHCKOM yiKe ObilT HajayKeH BbITYCK ABIMHOFO OTEHECTBEHHO-
ro nopoxa («B3pbiBYATOro 3€Nbs» }, KpOME TOr0, MHOMMe ero CopTa 3aBo-
3WIKMCH M3-3a FPAHHUILBI.

«Hymkapckoe cociioBue» mnogeBunock npu HMeane I, a nepBbiM
TOPKECTBOM pYCCKOM apTuiliiepuu Obuio B3sATHE kpernocTH Kazauu nop
npeaBoauTensctBoM Mpana IV, Gonblire W3BECTHOTO Moj MCEBAOHUMOM
«I'posnstiin. U paxe A. C. IlymikuH, no-BuauMonmy, o6sa3aH cBoeli 3Ha-
MeHuTOH (amunued aailékomy npanpaaeny — 6ombapaupy ['puropuio
IMyuike, JOCTOMRHO ciloxHBIIEMY rofoBy Ha KyJIMKOBOM Mosie ¥ Mylka-
pam IlyuikuneiM, oTnuuuBIIMMcS 0c000i XpabpocTbio H METKOCTBIO MPH
ocane Kazanu.

TTopox B To BpeMs Ha3biBaiCa «3esibeM», a apTWlilepuiickue Bolicka
— «Typom». X039MCTBEHHOW HacTbi0 B HUX 3aBefoBall «NYyUIKapckuii
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NpHKa3», B KOTOPOM 3acefanu OoApe u JAyMHbie AbAKH. B nomomis
My LKapAM Ha3Hayasicsd KOPryc pabouHX — «TIOAaTHBIX Apsir». B MupHOe
BpeMA BCE OHW MPOXKHBAIM B KITYLIKAPCKHX ¢jlo0oaax».

TlepBoe mpuMEHEHHE /ILIMHOTO MIOpOXa B rOPHOB3PLIBHOM JIENIE€ OT-
HocaT k 1627 r. mpu paspaboTke WITOJLHH B ClOBaUKoM pyiaHuke. C
1632 r. aHanoru4Hble B3pbIBHbIE pabOTHI CTalli NPOBOJWTLCA Ha cepel-
pAHBIX pyaHukax B LlBeuun. ' .

Haubonee Bbuiatommeca B3pbIBHbIE padOThl € MOMOLIBIO TIOPOXa
OBpUIH BBLIIONHEHE! BO BTOpOI1 nonoeude XIX B. B kapbepax nopta ®pu-
yiabL Bo3ne Mapcend U Ha pyaHukax CuctvaHa Hepmaneko ot Tpuecra.
Momneitinne munbl Bo Opuyle Ovbii B3opeansl B 1851 r. u 1857 r. B
npucytcteun Hamoneona 1T u Benmkoro pycckoro khaza KoHcraHTuHa
Hukonaepuda, DTh MHHBE coztepkanu 32470 kr {bIMHOIO r1opoxa H Jalii
npu KakaoMm e3peiee Oonee 100000 kyOudeckux MeTpoB KamuAa. M3 Mun,
B3opBaHHblx B CucTHaHe HauOonee 3ameuarennHel: Nel6 ¢ 3apajgom B
13100 kr nopoxa, Nel8 maccoit 17700 kr u Nel2 ¢ daHTacTuyeckuM Be-
com 30000 «r.

lecTs BEKOB MPOAQIIKANIOCH IOCIOACTBO YEPHOTO MOpoXa B BOEH-
HOM JieJie, MPH 3TOM €ro COCTaB, MOJYUYEHHbIH B CBOE BpeMa 3MITHpHYE-
CKMM MyTéM, n3meHWiIca Maio: mopox Beprio (coct. 3), AGens (cocT.
4), Cappo (coct. 5), dedy (cocT. 6) u apyrue (Tabsn. 6).
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JleIMHBISE IOPOX — OAHO H3 BbLIAIOIIMXCA M300peTeHui, OCTaBHB-
mux riiyGoKHit ciiell B HCTOPHU YeaoBedecTRa.

Takoit Mopox W CeroaHa TpUMeHsieTcd A1 CHApAXKEHHA OXOTHHYb-
UX TATPOHOB, MPOHM3BO/ICTBA OTHENpPOBOAHBIX (OMK(OPAOBLIX) HIHYPOB,
B FOpHOpPYIHOM A€fie U, KOHEYHO, B IUPOTEXHUKE.

B 3aBHCUMOCTH OT HAa3HAYEHUsA H YCJIOBHIH cropaHus cocTaB J{bIMHO-
ro nopoxa MOXKeT He3HauuTelAbHO Konebarhcsi. MHpoBble cTaHAapThi
YEPHOTO NOPOXa CHOXKMBLIMecs K Hauany XX B. MpeJCTaBicHbl B TabH-
ue 7.

Taéauua 7. Mupoegste cmandapmyt uépnozo nopoxa k nauaiy XX e.

Crpaua, Poccus Aurnns T'epmanua
%a 2] 20 21 22 | 23 24 | 2 25 26 | 23
Kajiua HuTpat 75 75 66,6 78 78 75 62 74 78
Cepa 12,5 10 16,7 10 3 10 15 10 10
Yronb 1peBecHblii 12,5 15 16,7 12 19 15 23 16 12
Tun apepecHubt Kpyuuna
- = = — =
Hazgauue %2 3 I z é § 3 z 5 =
E2|l & | = | E|FEl & | 2| & | Z
= o = C
Crpana, Opanuus ) ABpctpHs
% ef 20 § 27 | 28 | 21 | 29 | 30 | 31 {2t | 23 32
Kanus nupat 75 74 62 75 64 60 58 75 78 72
Cepa 1251 10,5] 20 10 18 22 24 10 10 14
Yrosnb apesecnniit | 12,5 1551 18 15 13 i3 138 15 12 14
Tun apesecunst benoe aepeso Onpxa Benoe aepeso Onbxa
= = | (=3 {=3{=3{33(¢ = =
= T |25 221252312318 ] E z
HazpaHue 2 z |zelzs|z3] =251 25 2| E 3
5| 8(5Else|S5{s2(55(F | 2| &
>} o) = é = ) > al= o] Q
@ 3 gl 5| B
=]

Haubospliero eqMHOMYIHA pa3iHuHble CTPaHbl OCTHLJIH B HpOU3-~
BOJICTBe BOeHHOFO ropoxa (75:10:15) (cocrt. 21, 27), Toabko B ABCTpo-
BeHrepckoii HMITepHH OH OTAMYAICA HECKOJIBKO DOALLUIMM COflepiKaHUEM
cepol (72:14:14) (coct. 32). B OXOTHHYLHX COPTaX MOBIMHOTO MI0pOXa
MIpOTIOpLvA CEUTPBI, Kak NpaBiwio, bitie (78:10:12) (cocT. 23). Hanpo-

THB, BO BCeX MMHHBIX BHW/IaX MOpOXa COepKaHHe HUTpaTa Kajust TIOHH-
xeho (cocT. 22, 25, 28-31).
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BONbIUHCTBO BUAOB ABIMHOIO MOpoXa BKIOYAIOT Y€pHBI apesec-
HbIH YoMk ¢ BBICOKUM coaepikaHuem yriaeposa (>85%), onHako uzsect-
HbI crieyManbHble BMAbl Mopoxa, Hanpumep, Oypbiii npu3mMarnyeckHii
(moxoaagubiii) (cocT. 24), B TeXHOJOrHMM KOTOPOrO MCIOJIB30BaH TaK
Ha3bIBAEMbli KIIOKOJIAMHBIH YIOJIb» HU3KOH TemnepaTypHoil 06paboT-
kit apesecudnl (150-180°C). Coaepxxkanue cepbl B €ro cocrase MHHHU-
MayibHOe (3%) Tak Kak BXO/ALIMIT Yroib BK/OYaeT MHOIO ropiodux op-
ranuueckux BeillecTB. Cuna B3pblBa 3TOr0 M0poxa MOBLIIEHA, Yero
Henb3% CKa3aTbhb O CKOPOCTU €ro cropanusi, KoTopas B 7 pa3 HUXe, 4eM
pyxeitHoro uépHoro M KpynHoro oxoTHHusero. Ilopoxa Takoro Tuna
yJla4HO UCTOJIb30BATTUCH B KpYNHOKANMOEPHOH (npexae Bcero Mopckoii)
apTUIIE pUH.

K konuy XIX B. Poccuiickas nMmnepus oOnajana 0onblioit CeTbio
Ka38HHBIX 3aBejieHWil MO BblAeSIKM O0pOXa M B3PbIBYATHIX BELIecTB Ha
ero ocHoBe: Muxatinoscko-ll{ocTkuHCKUt 3aB0Z B YepHUIOBCKOH rIy-
6epnuu ['nyxosckoro yeszaa, Kazanckuii, llnuccemsOyprekuit u kackan
OxTUHCKHX 3aBoA0B B Dacceiite Hessl. Kpome Toro, cyiecTBoBaiu ua-
CTHBIE 3aBO/ibl, B OCHOBHOM NMpou3BOAsuibe oxoTHHuui nopox: Typna B
Ounnauann, ExarepunuHckuii, oTCTaBHOro reHepana BuHuepa 6nu3

cranumuy CabmuHo v apyrue.

v IbIMHBI§T NOPOX - DASHUEBLIN (PEXKC MATOBLIR) FPAIY THPOBAHIILIA NPOAYKT, €
paszepom 28pes 1-10 MM 4€PIOTO UBCTA ¢ CU3LIM, FOTYOOBATLIM, CEPOBATBIM
UM OypoBaTeIM OTTEHKOM, B 33BHCHMOCTH OT CTEMEHM OTRUIA VIAL drpapuver
0,91- 0,98, duscamor 0T 1,6 510 1,88, typens ~ 265-315°C. lpu nporpeccusuom
Harpese t,, ~ 280-290°C. Passusaenas temneparypa ropenus 2730-3400°C.
YyBCTBUTEABHOCTh K YAApy He3Hauutenbua (2 kr/en?). MakcivanbHas cKo-
pocth aetoHaumy Ao 1,0 KM/c, Pe3Ko  BO3pacTaeT B NPUCYTCTBUM XJIOPATOB.
Turpockotuact. Konuvectso nornomaesmoit Braru 1o 15%. BeaviuepOHas pe-
relepauMs BBICYIIMBAHMEM BO3MOKHA IPH COASPXRAHMU Biaru He Gosee 5%.
Benécehlii Mopox OT «BBULEAAMHBAHMSY CEAUTPDI, KAK HPABUIO, HU3KOKAYECT-
BEUHbII.

MmeiiTe B BHy: xopowuil uépHslif NOpoX He pasznaBiuBaeTcs
najislUamu Ha JIaJOoHHW, HE NaykaeT Oymary npu nepechinaHiu;
cropaeT ObICTPO, He OCTaBngf Ha ruUloTHOH Oymare oT manoii
Kyuku TEMHOro obropesioro naTHa.
Ilo pasmepy rpaHys AbIMHbIH OXOTHHUMIT MOPOX BLITyCKaeTCs OTe-
YeCTBEHHO{l MPOMbILUIEHHOCTHIO TPEX MapoK OT Mesako3epHHcTOoro Nel
J10 KpynHo3epHHcTOro Ne3.
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Tak nasplBaeMas «mopoxoBas MAKOTb» (cocT. 20) — He3epHEHHDIM
JbIMHBIA 10poX, GoJiee YyBCTBUTE/IbHA K BHEIUHHM BO3AEHCTBHAM H IIIH-
POKO MPHMEHAETCS B MHPOTEXHHKE.

IpombiulieHHOE IpaHyIHpPOBaHHe NMOPOXa BKIOYAeT CTajuu Tpec-
coBaHug ¢ gobasneHnem o 5-8% Boapl, ApobreHus, nonuposanua (OK-
pyrnenus) 3épeH, cylKkH 1 copTHpoBkH. Ha nopsiiok jelesne npuroro-
BWTb TaKOil NpOoAYKT camoMy. Ts 5T0r0 Halo OTAENbLHO H3MebuEHHbIE
U TIUATESIbHO MpOCesHHble KOMIIOHEHTHl MOPOX0BOH MAKOTH CMeliaTh ¢
CHNIBHO pa3BeASHHBIM HUTPOIakoM (3-5% OT Maccel) U NpoTepeTh CTeK-
JsiHHOM npo6koii uepes cuto. Mcnosnb3oBaTh Tako# 3p3al-NMoOpox MOXKHO
nocJjie OKOHYATENBHOrO yIeTyuHMBaHUs 3arnaxa pacTBOPHUTENS.

YyTh He 3a0bli, 3HaMeHUTHIH 3anax YEPHOro Mopoxa, Kak M ero /biM,
OOBACHAIOTCS MPUCYTCTBHEM B COCTAaBE B3PBIBHBIX a30B B3BECH CYJib-
thHaa Kanus, THAPOAM3YIOULErocs C BhlAeIeHHeM cepoBogopoxa. Ilpu-
Mech obpasytomuxcs nonucynspuaos coctasa K,Sy (x=2-8) gonosnser
KOMIIO3HLIMIO 3ariaxa, NO3BOJisist OTIHUHTb €0 OT HeCBEXKHX SHLL

A BOT u3BeCTHBII B CBOE Bpems raslIOKCHJAHHOBBIN mopox (cocT. 7)
Obl nosnyven 3aMeHOif cepsl Ha CMech APeBECHOM MYKH ¢ KelTo# Kpo-
BsiHOH conbto [KyFe(CN)g] 1 TpamHuHOHHOrO 3anaxa He HMeeT.

HekoTopsle BHABI JBIMHOTO MOpOXa AOMOJHHTEIBHO COMepxXaT He-
opraHndeckne a06aBkH: cypsMy (cocT. &), eé cynwhun (coct. 9), cerne-
toBy (coct. 10) 1 gaxe riaybepoy conb (cocT. 11).

H3secTHB MHOTrOYHC/IEHHBIE BapHALHH JIBIMHOTO MoOpoxa, Npeacras-
JSOIIKME CMECH HUTPATOB C TOPIOYMMHM BEIUECTBAMM: IPEBECHBIMU OIMII-
kamu (cocT. 7, 13), ny6Gosoit kopo# (cocT. 14) u naxe cyxumu oTpyOsMu
(tabn. 6). Ipuuém, He obOs3aTenbHO, YTOOH NMOpox Gbul uépHbiM. Heko-
raa Bechbma 3HAMEHUTHIM Obil Gesiblif mOpPOX, cojepXauimil Kpaxman
(cocr. 8) n1bo cBeKIOBHUHBIN caxap (cocT. 12).

Hnoe0a Manbyuidki-xXyaueanst. cOmogant Uz maro2o KapamenbHo-

20 cocmasa 20pIoNUe WAPUKY U HOYBIO KAMAIon! ux no acgatomy,

nyzas npoxodcux. [Ans 5moz20 Oy OCMOPOACHO NOONAAGAIOM CA-

xap, oonewusaiom ceaumpy (1:4 unu 1:3), cxamvigaiom zopsuue

WapuKy u, He 008005 00 NOIHOSO 3ACMBIBAHUS, BCIAGASION 6 HUX
cnidry 00 YpoBiis 20106KU, ¥mo obrecuaem gochiavexenue yzoeaui. Ho
Bei max we oeraiinie!

B npoussoactse mopoxa- Ileiimeiiepa (cocT. 15), Progonbepra
(cocT. 10) u apyrux (coct. 16) ais MHHHPOBaHHS U B3PHIBHBIX paboT B
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cBO¢ BpeMs UIHPOKO HCI10Ab30BasICA Oypblit yrojb (JIMCHWUT), NO3TOMY
_TAKOM MOpPOX TAK:KE HAa3bIBAIH «OYpPBIMY.

HekoTopsle COBPEMEHHbIE COPTa JIBLIMHOTO NOPOXA YCHAEHBI B3pbiB-
YaThIM BEWECTBOM — HUTPaTOM ryaHuzauna (coct. 372, 373, Tabn. 21).

3aMeHa KanuiiHON CeNUTpbi HATPHEBOH yBEIMYMBAECT MOLIHOCTb MO-
poxa M CHHXaeT ero
ce6eCTOUMOCTL: TOPOX
Ilsapuna (coct. 2),
MuHHBIH nopox KroHa
(coct. 17), cxanbHbLi
nopox Progounbepra
(coct. 10), nopox Axasn
rOpHBbIX padoT «MHPO-
non» (coct. 14). Onna-
KO TaKHe COCTaBbi IMI-
POCKOMHYHBI,  HMEIOT
OrpaHHYEHHBI CpoK
XpaHeHHA M WHCMO/b3y-
1oTcst 00BIYHO B Mpec-
COBAaHHOM BuUJE, WTO
orpaHHYHBaeT MEXaHH-
3UPOBAHHYIO 3aKJIAfAKy
B LTy pBI.

3aro, Gnarogapsa csoel rHrpocKONMHYHOCTH, HAaTpUEBas H KallblLue-
Bas CEJMTpa B CMECAX C aMMHa4HOHi HALM NPHUMEHEHUE B MIPOU3BO/CT-
Be Bogocoaep:kamax BB. DTu coBpeMeHHbIe B3pbIBUATBHIE CPEACTBA
OTHCaHb! Hipke. B oTiiMuKe 0T NpeicTaBACHHbIX MOPOXOB OHU Oo0JblIe
HaMOMHHAIOT YCTOH uWIaMMyHb H HE ropaT, HO NpH AelicTBUKM  Kancrons
MOUIHO AETOHHPYIOT, [IPHUYEM, BXOASILAS B UX COCTaB BO/IA TONBKO YCH-
JTHBAET B3pbIB.

Harpuesas cennTpa Taioke BXOAWT B COCTaB NpeAOXPaHHTENLHBIX
BB, npensrcTBYOIHX BO3rOpaHHIO 38 CUET HU3KOH TEMIIEpaTy pb! B3pbI-
Ba 1 niameracsuero 3¢ dexTa.

Tak, yraeanrst 121{B v 3-6 conepxaT CMeCh HATPHEBOI CEIUTPDI C
KapoaMHIOM, HHTpo3(upamMH (CeHCHOMIHM3ATOpPLl, obieryatoummne AeTo-
HaUMIO), XJTOPHCTBIM HATpueM (MIaMEracHTENb) H HaTpuiikapOoKcuMe-
THIUeUon030i (kenaTHruzaTop). OHH HMEIOT HU3KYIO TEMUIOTY B3pbl-
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Ba (Q) 2300 kx/kr, orpaHuYeHHYIO CKOPOCTh aeToHauuH 1,9-2,0 km/c,
U IPUMEHSIOTCS B YTOJIBHBIX IAXTaX, ONACHBIX 110 COAEPKAHKIO METana.

OteuecTBeHHBI HOHHT, repMaHCKHIl BeTTep-IHEPrHT A | BeTTEP-
xapbouur C conep)kar HUTPAT HATPHSA, XJOPUCTLIH aMMOHKH U HUTPO-
KJIeTYATKY, MPHYeM HOHHT MiacTHGHUUMPORAH KOJoaHeM. AHrauickuil
KeppH$pexe U JaliHagKeKe UMeIOT aHANOMMUHbI COCTaB, HO YCHIICHBI
ammuauHoi cenuTpo#. [1pu B3peiBe 3THX COCTaBOB B X0/ OOMEHHOM
peaklHH 06pa3yercs yabTPaauCnepCcHblil XI0PHCTHIH HATPHil C CHIIBHBIM
nlameracsiyMM JefiCTBHEM.

Hount 1meer HH3Kylo TemsoTy B3peiea (1930 k/a/kr), HebGosb-
Wyl cKopocTb aetoHauuu (1,6-1,8 kM/c) u npuMeHseTcs B BHIe Ha-
KNaJHbiX 3apsao0B 11pH apolbrieHHu HerabapHTHBIX KYCKOB NOpO/ist B 3a-
rasoBaHHBIX axXTax, Mg pa3pylleHHs [ePEBSHHBIX CTOEK H B3PLIBHOIO
pacrnsUIeHHs BOABL. .

B cBog Bpems HaTpueras CelIuTpa BMeCTe C MepXjaopaToM aMMOHHS
WIHPOKO HCIOJIB30BANACH I/ M3TOTOBICHHS (PpaHLy3CKHX KAHTHHHTOB
1 GenbruiickuX HOHKHTOB, BBIACISIOUMX NPUW B3PLIBE XJIOPHCTHIA aMm-
MOHMI. B WOHKHMTBL! AOMOJHHUTENLHO BBOAMTCS racHTeNb MJaMEHH —
XJIOPUCTBI HAaTpR. ‘

Hutpar Hatpus Gbis1 4aCTbIM KOMSTOHEHTOM B COCTaBE TaK Ha3biBae-
MbIX «IIOPOXOBBIX AHHAMHUTOBY C MOHIWKEHHbM ApobaMM 3¢ derToM:
KaaMuT, HerposadT, puamut HobGean Ne2 A,

BapbiBuaThlie BellieCTBa Ha ocHoBe HuTpara Oapust Ba(NOs), obna-
naroT 6071b1I0H NPOrpecCHBHOCTHIO ropenus, oGpasytoT nNpH BuICTpene
MeHbIUIHH Harap W 3Ha4HTebHO MeHblIe AbIMAT. DTH MM0JIe3HbIE KaYecT-
Ba MO3BOJIMJIA B CBOE BPEMs LUHMPOKO HCIOAL30BaTh UX B TEXHOJIOTHH
«MaJoABIMHBIX» NopoxoB. OaHAKO BbICOKas TeMmIlepaTypa BOCIiame-
HEHHUst ¥ OTHOCHTEJIbHO HH3Kas MOIHOCThH B3pbiBa 0TYACTH OTrpaHHUHIIH
npuMeHeHHe GapHeBBIX «mopoxoB». B ux uyucne aprasuiepuiicknii
BN, nurogpaxTtop {cocr. 18), cakcugparnn {coct. 19). Hurpar dapus
HHOTAA UCTIONb3YEeTCst B KaueCTBE OKHCIIMTE/NLHO NpHCagKH B HEKOTO-
pBiX CcOpTax NHPOKCUIHHOBOrO rMopoxa, HanpuMmep, Qpannyscknii
oxorHnunii mapok R, S u M.

Hutpar cennua Pb(NO;)» Hanén npHMeHeHue B KauecTBe CMEeCeBo-
ro B3pLIBYATOrO BELICCTRA MAKApHTA. B HEKOTOpbIX CTpaHaX OH U Cero-
[HY WCNOJB3YeTCS B MPOM3BOACTBE AETOHATOPOB, HO COCTaBbI Ha ero
OCHOBE NJIOXO XpaHATCH BO BiaxHOH cpeae. Hanbonee mimpoko oHM
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BocTpe6GOBaHbl B MUPHOW NMUPOTEXHUKE U, NPEKAE BCEro, B yCTPOICTBE
teiiepBepKkoB, B YaCTHOCTH, AJS W3rOTOBNEHUS OTHEHHOrO ACXKIAL WM
30JI0TBIX KOJIOCHEB.

bauskuii no B3psiBYaThIM cBOHCTBaM HuTpat osnoBa Sn(NO;), cxno-
HeH K ruaparoolpa3oBaHHIO, NMOITOMY B MMHUPOTEXHUKE OOBIYHO HE MpH-
MEHfeTCA, OJHAKO B CYXOM BHAE OH JETOHUPYET NpH PE3KOM Harpesa-
HUKW W npu yaape. Kass, 4To NOPOX Ha ro CCHOBE JaXKe B MOPOXOBHUILE
BpAJ W MOXXHO COXPAHUTD CYXUM.

2.2. bepmoremosnlil Koumap

ﬂZJOT nedb 12 mag 1899 r. He npeggewian pns xureneid Cenr-
["anenca 6an3 Jlueepnyss HUUEro MOXOro, HO CAYUYHJIOCH He-
npeaBHIeHHoE. ..

Kaknum-to o6pasoM uckpa oT O0YKH, KOTOPYIO 3aKaThiBalld B LEX,
nornasna Ha Cyxyo JEPEeBAHHYIO pamy KpuCTaiu3aTopa, NporvTaHHYIo
6epToneToBO CONpIO. MFHOBEHHO BCIBIXHYJIO MJ1aMst U YXKE 4epes He-
CKOJIBKO MHUHYT 156 T AparOLEeHHOro MpoayKra OKa3ajiocs BO BIACTH
CTHXHHU.

byurytounii oroHn oxpaTui BCE 3jaHue 3aBoaa. HeseposTHslit xap
BbI3BAJI padioKeHUe OepToneToBod COJH, pacrulaBieHHbie MOTOKH KO-
TOPOMH Cxxurany BCE Ha cBOEM NyTH. OT BbIASAMBWIErOCs KMCIOpoa 3a-
BOJCKHE MOCTPOHKN packanuiuce go6ena u Gosplie HANOMUHANU  Nbl-
faroulyo 10MeHHy1o neus. OrpoMHoe niaMs BeicoTOH cBblie 200 M ¢
pEBOM YHOCHIOCH B y&pHoe HeOO. MIHOBEHHO, KakK CIHYKW, Cropeiu
OosplIKe NEPeBUKHBIE MONBEMHBIE KPaHbI. ..

W supyr Bcé B3opsanoch! J[poliHol yikacawomieh Cusibl B3pPBIB CO-
Kpyuina Bapebesryu 3aBoj, CPaBHAM € 3eMAEH OKPYXKatOWiUe NoCTpoiku,
B TOM yucie $pabprKy o Npou3BOACTBY CepHOM KUCJIOTHl U paspymui
COCeIHEE ra3OXpaHuiInILE, [IPEBPATUB €r0 PYUHbI B I'PaHIMO3HBIA (a-
ken. Tagarourue o610MKH NOJOXKIAN yUETAEBHIHE IOMA.

Ot cTpamiHOro yaapa 3emiis BCKOJIBIXHYJACh KakK MpH 3emieTpace-
Huu. K HecyacTeto, BaroHbl, NMPOXOAMBLIEr0 BJAJIEKE MACCaXUPCKOTO
noe3ja, CoULIN € peisc, YTo ewé Gosbuie ycyryouno karactpody...

A Kak BCE xOpoilsc HayuHanock... B 70-e roast XVII B. dpanuys-
CKHe XMMMKM n 6nuskne dpy3es AnTyaH JlaByasse (1743-1794) u Knog
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bepronne (1748-1822) n3o6peny B3pblBUATYO CMECh HA OCHOBC HMU JKE
OTKpbITOro xaopara kaidus (1785) u oprannsosanu eé mpow3BOJCTBO.
Cosib CKPOMHO Ha3BajlH «BGepTOJIeTOBOIY.

Cynpba asakasl cracajla 9THX BEMKHX usobperaresed or BepHOH
CMEPTH BO BpEMsi TPaHAHO3HBIX B3PHIBOB Ha mo/fuiedHbIX OepTONETOBbIX
3aBogax. OaHako A. JlaByasbe peminn pUCKHYTb TpPeTHil pa3 u B yuepd
XUMHH 3aHAICS OObIoN MoaHTHKOH, a Bckope (1794) ObL1 «a3HEH KO-
OUHLIAMH.

Ceroans OeproJjieToBa cOfb CTalda CBOeOOpa3HBIM CHUMBOJIOM
NMUPOTEXHUKK — HE 3pst Haubosiee MPOIBHHYTHIX €€ CITyXKHTE-
Jsieti HHOTAA APAsHAT «DepToseTaMuy.

ée

3HamennThiil mopox Beprone (cocT. 33, Taba. 8) 6uu1 pazpaboTan
(1786) na base nopoxoBoit MskoTH (75:12,5:12,5) myTéM 3aMeHbl CEJIUT-
pbl Ha xnopar Kanus. [lo cuile B3pbIBa HOBLIN MOPOX MPEBOCXOMI BCE
W3BECTHbIC Ha TO Bpems. OQHAKO €ero WHMPOKOE pacnpocTpaHeHue orpa-
HUUYMBAIOCh MOBBLILIEHHOH CKJIOHHOCTBIO K JETOHALHW M OMacHOCTHIO
BO3rOpaHist NPH XpaHEeHHH BO BJIAXKHOMN Cpe/ie.

ITonHoe ropeHue Takoro nopoxa, Kak yCTaHOBJIEHO, TPOTEKAET B
JpYrom cooTHouieHHn uarpeguentos (82,4: 8,8: 8,8) (coct. 34, mopox
Koccnubn). YpaBHEHHE ero B3pbIBHOTO PA3JIOKEHHUS HMEET BUII:

22KClO; + 9S8 + 24C — 24C0O; +9S0, + 22K C1

Vo = 225 /kr, t = 3866°C, f = 3547 kr/cm’, P = 406,2 T/m

Ta6auna 8. Cocmaget xnopamusix BB

Ne 33 34 35 36 37 38 39 40 41
= g -
2 w = z w g
SE|l 2o 22 2=
% =S|l Fo | ©E =0
2] 4 =3 =4
=
Kanua xnopat 75 82.4 | 71,7 87 90 75 49 56 60
Kanna poaaHua 44
Cepa 12,5 8,8 28.3
Cypbmbl (I11) cyabdux 25
Yronib apeBeciiblii 12.5 8.8 13
Caxa 10
KpoBsias cosb xénT. 28
Caxaposa 23
JleKkeTpitH 40
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Tabauna 8. Ilpoooascenue

Nel a2 ] 43 | 44 | a5 [ a6 | 47 | a8 | 40 | 50 | s1
« TonnusHbiec BB BB Crpurra
_ = s 5| (wexmint)
% ;g g SE| T |E,
& 2 =l g fes
b @) @]
Kanaur  xnopar 74 1742 S0 75 91 90 90 81 80 80
Mapraunua AHOKCHA 9
Hutpodenzon 5
Hutpouad ranuu 12 13
JInuTpoToay o 2
Jlpesecubic OnUIKH 25
Caxaposa 25,8 10
JlexTo3a 26
Kacroposce mMacsio 8 5
Hedrb 3
Baze;iun 10 5
Bock 5
Crunnaap 2
Kepocuu 9
Bipbreuateie Bewecrsa Crpurta (IHEAANTHE)
No al 3 o RS 3 - 5 b 5 %
% 3 3| 5 |&=|5°|5°|8°| 5| 2
52 53 54 55 56 57 58 59 60 61
Kanna xnopar 79 90 90 90 89
Harpusa xnopat 79 79 90 90 | 58,6
Hurponadraaun 1
JnunTpoToavos 15 16 2
Tpunurporoiyon 14 41,4
Kacroposoe Mac1o 5 5 5
Bazesnnu 3 4 3
Hedtb 3
[Tapacun 10 7 7 5 7 10
burywm 2

[To cpaBHEHHIO C aHAJOTHUYHBIM TIOPOXOM Ha KaJMHHON cenuTpe
3TOT COCTaB UMEET MOUTH B /[Ba pa3a OoJiee BHICOKMI MOTSHUMAN M 3Ha-
QUTENLHO NPEBOCXOAMT €ro HO CHJIE B3PLIBHOTO JeHCTBHS.

B npucyrcrauu BoccTtaHoBurteneit (SbyS;, As>Ss, AsaS;,CusS, C, S,
P, Mg, Sb, Zn u npyrux), a Takke MHOTMX OPraHUYECKUX BEWIECTB, XJIO-
paT KajiuA B3pbiBAETCA OT TPEHUA UM yaapa (cocT. 35-38).
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K. Bepronne co ceoum yueHukoM M. Beptno nobuics cHapskeHHs
(dpaHily3CKUX TopreJ U rpaHaT CMechld OepToJIeTOBOM COJH ¢ cepoil
(coct. 35), XOTs MCTOpUA COXpaHWIa aJis Hac 3TOT B3pslBUATHIA COCTaB
Kak «cMech Martwkesn4ua». CKOpOCTh ero geToHapuu coctasiseT 1,6
KM/c.

Jyuuie noname owyuenue agmopos Bul cyodceme, ocmopodicHo
A pacmupas cmece | 2 xaopama xanust u 0,5 2 uepenxosoil cepul 8

cmynxe. [lpeoynpeoicoaio, umo smom onvlin He 0N C1AOOHEPEHDLX,
@ MAK Kar 8Cs npouecypa cOnposoNcOaenicsi KAHOHAOOI 8vicHpe-

108. [Iposodums €20 ciaedyem nod msacou u 6 3auyumuoil macke.
He pexomenoyio ysenuuusamo 3azpysxy, umobvt shgpexm uz axy-

CMUYECKO20 He npespamuics 6 xakodi-nubyow opyeoi. Aii oa Ma-
mioxeauy!

3HameHuThle «cnuukH Beprosaney npeacrasasiu coboit cueMeHTH-
pOBaHHYIO cMech DEepPTOJIETOBOI COMM 1l Cephl Ha ICPEBAHHbBIX MAIOUKaX.
OHM 3aXMrajluch MPUKOCHOBEHHEM K MpujlaraeMoMy B KOMIUIEKTE ac-
fecTy, NPONHTAHHOMY KOHUEHTPHPOBAHHO CepHOit KHCIOTOMH.

[Ipencrapnsito, Kak HOCHTb Takue CIHUKH B 3aJiHEM Kapmade
OploK.

Csmecu xJs1opaTta Kajus ¢ sxenroit kpossiHoit consto KyFe(CN)g (cocT.
39) wnu posanugom kanua KSCN (coct. 40) B ¢BOE BpeMst  MpHMeHSI-
JIUCH B KaueCTBE MHUHHBIX U CKallbHbix BB GoMbuIoil MOIHOCTH, HO OT-
JIMYANIHCH TIOBbILIEHHOI B3PBIBOOMNACHOCTHIO.

PaspaGoraHHble B KOPOTKHiT Cpok xJioparTHble nopoxa Fopesn, Io-
as, I'agdenerrepa, I'ana, kak u camoro Beproane, no Gannuctuye-
CKHM XapaKTepHCTHKaM He yaoBIeTBOpsjiu apTWinepuickum TpeboBa-
HUSIM W3-32 OYEHb BBICOKOIt CKOPOCTH rOpeHHs M upe3sMepHO pa3BlBae-
MOro AaBeHHA B OpyJauH. BeiCokass 4yBCTBMTENILHOCTH K yjapy orpa-
HUuYWBaa ux NPUMEHEHHe B FTOPHOPY AHOM JeJie.

BMecTe ¢ TeM, XJIOpaTHble M10poXa LIMPOKO NMPUMEHSIMCH Ha Kaluid-
HbIX Kapbepax B [ 'epMaHuK.

Jlns cHu>KEHUSt OPH3AHTHBIX CBOMCTB 3THX MOPOXOB HCIMOJIb30BATHCH
NOMNBITKH YaCTHYHOH 3aMeHbl XJI0paToB KaJIMHHOM cesuTpoii, Hanpnmep,r
nopoxa Jarapaa, Kanadpdena, Bpuasa, Huccepa, lllapna 1 CmuTra.
Pysxeiinpiit mopox Mesuio npeacraBnan coboil GymaxkHsle MOJOCKH,
npornuTaHHble XJOPaTHbLIM cocraBoM. Moxkere nompoboeaTs. DTOT
MOLIHbIN TTIOPOX FOTOBUTCS abCOIIOTHO HECIOKHO.
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OTHOCHTENLHO «CNOKOHHBIN» mopox Asoinoro aeiicteus E. Trop-
HeHa COCTOSJ M3 CMECH OKHUCIHTeNel Xjopara W HUTpaTa Kaius C ABY-
OKHCBIO MapraHua, mnia- ,
CTHOULUHPOBAHHOH  TIya- *g X 4
poHoM. Takoii «mopox» =
MpH MOMKHIAHUM JHep-

" TMYHO TOpHUT, a NOA AcH-
CTBHEM  KarCHOAS-AEeTO-
HaTopa MpeBpallaeTcss B
rpozHoe OpH3aHTHOe Be-
IECTBO.

MouwHocTh  XNopart-

HOM cMeCH MOXHO 3Ha4H-
TEABLHO YBEAUYHUTH, HC-
nojp3ys B Ka4eCTBe ro-
plodero marepvana aek-

- cTpuH (coct. 41), nakrosy

" (coct. 42) unu cBekio-

_ BUYHBIIf caxap: HOpOX

. B’Oxanga (coct. 39),

" 3anaa Ku6aabunua unu 6easbtii mopox (coct. 43, 44).

IMpuMeHeHHe B NofOOHbIX COCTABaX JPEBECHOMN MbLIH NO3BOASET MO~
BBICUTb CKOPOCTH AeTOHaUUU 10 2,6 kMm/c (cocT. 45), a KUAKHX YIriaeBo-
¥ IOpOJOB, HANpHMep, KepocHHa — A0 3,6 KM/c (xJ1opaTaT-3, COCT. 46).

' Ha yposHe xsopatuta-3 Hap&kHo paboraeT e OgHO NMOMyIspHOE
«ronausHoe BB», conepxauee Bazenun (coct. 47). HecmoTps Ha npo-
CTOTY MNPHTOTOBACHHS (NOCTATOYHO fepeMeliaTh KOMMOHEHTh! B Ijia-
. CTHKOBOM MELUKE) W ApHIMYHBIE AETOHALHOHHBIE XapaKTePHCTHKH, ero

NpHMeHeHHE OFPaHHYEHO OTHOCHTEIHHO HHU3KOMH XUBYUECThIO (B JKapKoe
' BpeMs roaa, Kak MpaBHJjIo, HECKONbKO CyToK). [l Haa&xHOH AeTOHALUH

310 BB nomMeuiatlor B xEcTkuil KOHTEHHED.

Bosee cTaduabHO NpH XpaHEHWH xJjiopaTHOe TomBHoe BB ¢ pobas-
JieHHeM BocKa (cocT. 48), KkoTopoe HHOTAA 32 BHElIHEee CXOJCTBO HA3bl-
BalOT «MJACTHKOBOM XJiopaTHOH B3pbiBUATKOM». DTa HechoxkuHas

. KOMAO3HLHA HMEET OTHOCHTENBbHYIO MaoTHOCTHL 1,3, moartomy OblcTpo

TOHET B BOAE, HE OOUTCA NNUTEABHOrO KOHTaKTa ¢ Hel, a no 6pu3aHT-

HBIM Ka4eCTBaM HE yCTYNacT MHOI'MM HU3BeCTHBIM BB.
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s eé npucomosnenusn 80CK u 8azenun pacmeopsiom 8 benzune u
IO JHCUOKOCHBIO NPONUMBIBAION UIMENbYENHYIO bDepmonemogy
cone. Pazmeutusaiom maccy 00 0OHOPOOHO20 COCMIOSAHUS U OC-
masALiom HA HeKOMOpoe 8peMs HA G030yxe ONsl UCNAPEeHUs pacmaopu-
meis.
[To koHCHUCTeHUMH 3TO TomnuBHoe BB cierka HanmomuHaer
rmactuinHd. K coxaneHuro, 60ipilie OHO HUYEM €ro He Haro-
MUHAaeT.

B 1881 r. 3anareHToBaH B3pbIBYATHII COCTAB PIKAPOK, NOTyHaeMblif
MPOMUTKON XjiopaTta Kaius B XJonm4ato0yMaKHbIX MeilllKax HHTpoGeH30-
oM AMdO pacTBOPOM KaMEHHOYTOJLHON CMOJIbl B cepoyriaepoae. bosee
100000 kr atoro BeuecTBa OBLIO UCMOAL30BAHO I B3pblBa 3HAMEHH-
Toro Heto-Hopkekoro puda.

[pocnaBaenunnlit anrauiickuii «Ilpomereii» I'. Llnpenrens (1871)
npeacTasasn cobol MpeccoBaHHYIO CMech XJlopara KalHs ¢ ABYOKHCHIO
MapraHua, MpONHTAHHYIO HEMOCPEACTBEHHO riepes  yroTpebieHHeM
«KOKTEMIeM» H3 HHTpoOeH30/a, ckunuaapa v HepTH. 310 BB BO ®pan-
LHH HaUUIo npuMeHeHHe noa HazBanueM «ONed» (coct. 49).

- B cBoé Bpems u3 xnopatHeix BB Haubonee ynorpeburenbHbl ObLin
pemectsa CTpurTa (3HAMEHHUTHIC IEAHTHBI) — CMECH MOPOILKOOOpa3-
HbIX XJIOPAaTOB KajHs M HATpHA C pacTBOPOM HUTpoHadTaluHa UM Ad-,
TPHHHTPOTOJYOjIa B KaCTOpoBOM Macie. B kauectBe muacTHdHKaTopoB
BMECTO KaCTOpPOBOrO Macjla TarkKe MpUMEHAIOT Bas3enuH, napapuH 4
HedTsHble Macia (coct. 50-60).

Iti BB no MowHOCTH 3KBHBaJeHTHB! AMHAMUTaM, Ho Dojee ycToil-
4YUBbl K yaapy H He fosatcs nelicTBHs xonoaa. BapbiBaloTca oHW OT Karl-
ctong-aetoHatopa. Bemecrso Crpurra «ONe2» (coct. 52) umeer
B3pbIBHOI noTeHuuan 5920 /M W cpenHow0 CKOpocTk AeToHauuu 2,75
KM/C.

HleaauTbi, H3roTOBACHHbIC Ha XJjopaTe HaTpHs, obnajator 00sb-
el MoHoCcThIO (f<7360). MX cebecTOMMOCTb HECKOABKO HHXe, OAHA-
KO, OHH THIPOCKONHYHBI H TpeOyloT TiuarenbHoro napadUHHpoOBaHHS
3apsanoB (cocT. 54, 55, 59-61).

Haubonee mupoko Bo @PpaHUHH NPUMEHAIHCE COCTABbl MapKH
«ONe5» (cocT. 54, 55) u «ONe8» (coct. 60). Mx ucnone3oBanu B iaxrax
1 Kapbepax, He coaepXKaliiX pyAHHYHOTO rasa, a TaKkxke A PaKeT, pac-
CEMBAIOUIUX TPAJOBbIE TYHUH.
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HCKOTOpble XJnoparbl CriocOOHbB! ACTOHHUPOBATh fpH HarpeBaHWM H
yaape. Oco60 B3pelBoonaceH xaopar ammounsa NH,ClO;, 6ecusetHbie
UIbl KOToporo camoaetoHupyrotr npu 102°C (B cMmecdax 3Ha4HUTENBHO
Huxe, BInoTh g0 30-40°C) n MexaHH4YecKoM BO3AeWCTBHH. DTOT Mpo-
AYKT MOXET HaKaruiiBaTbCd MpH HENpaBHUABHOM XpaHCHHH B MMTHPOTEX-
HHYECKHX CocCTaBax, COACpXKaAUMX OZHOBPEMEHHO 6€pTOﬂ€TOBy H nro-
Oble aMMOHHIHbIE COJTH (O'-leHb OHaCHO NpHCYTCTBHE aMMHa4YHOH cenuT-
phbi). '

v Konuenrpuposauuas xjaopuosataa kucnora HCIO; — rycras GecuserHas
wuakocte. OHa OypHo pasznaraetcd yxe npu 40°C u SBAseTCS HACTOBKO
CHJIBHBIM OKHCIMTENEM, 4TO B KOHTaKTe ¢ Hell Oymara, Bata, caxap, cepa, doc-
({op ¥ MHOrME OpraHHYeCKHe BELWECTBA BOCILIAMCHSIOTCH (MHOTAA CO B3pbl-
BOM). 2TO K¢ MPOUCXOINT npu 00paboTKe n000ro X:I0paTHOro COCTaBa KOH-
{[EHTPUPOBAHHOI CEPHON KHCAOTOM.

v Bpomat ammonua NH;BrO; — GecliBeTibic rekcaroHanbHbie KpUCTanibl, pac-
TBOPHAMbIC B BOAe H cilupraX. Ouerb B3PLIBOOMACEH, NETKO AETOHUPYET [IPH
HArpeBaHUM WK BO3ACHCTBUM KalCIONS.

2.3. Arvmepuamuea - 3mo XopouLo

C NEepBOro JHA MOSBAEHHS OEPTONETOBOU CONM YUYEHBIC NTOMATH TO-
J0BY, YeM Obl e& 3aMeHHUTD 32 HeoOy3AaHHbIiT HPaB.

B 1885 r. A. Hob6enb nony4un naTteHT Ha NPUMEHEHIHE NepXopaToB
s apTHANepHHCKHX NOpoxoB (cocT. 62, Tabi. 9).

Heno B ToM, 4TO COCTaBbl, COAEpKalHe BMECTO OMACHON Geprone-

. ToBO# conu nepxnopat kanus KClOy, 6oaee cTabunbHb NpH XpaHEHHH U
 MeHee YYBCTBHTESIbHBI B cOpauweHHH. OHH BbIACNSAIOT NPH FOPEHHH HNH

B3pbIBE DonbIIHI 00BEM ra3oB, HO H TpedyloT Gofee MOWHOW AeToHa-

Y.

B uncne takux BB nmopox Iay3nana (coct. 63), nepMOHHTBI, HHPO-
AyaqanTthl 1 BeilecrBa XKnpapa, KOTOpbie B HacTosUIee BpeMs MpaKTH-
4eCcKH He npuMendroTces (cocT. 64-66).

Euié nonesnee ajisd AMPOTEXHHKH OKa3ajloCh OTKPLITHE Aepxjopara
ammonns NH4ClO4. Ero crexunomerpuveckue cmecu ¢ tpotuiom (Q =
5550 xdx/kr, coct. 67) u ¢ napaduuoM (Q = 5230 kJIx/kr, cocT. 68)
3HAYHTENBHO GOsEE «IHEPrOEMKH», YEM aHAJIOTHYHbLIE COCTABbI ¢ aMMH-
a4Hoit ceautpoit (4190 xJx/kr u 3770 kJx/kr coorBeTcTBEHHO). M3 BB
Ha ero OCHOBE 3acC/ly)KHBAalOT BHHUMaHHUA KapGoHHTLI, mopoxa Keanoy
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(coct. 69), Kannens, BeurecTBa ANbBH3H, NMEPXJIOPATHbIE IEIIHTHI
(coct. 70, 71), moakuThI (CocT. 72-74), BemecTra JIépa, KAHNHAHTLI

(coct. 75, 76), kapGorenn v xapanTsl (cocT. 240).

Tab6anna 9. Cocmaent nepxnopamuvix BB

Nl 62 63 64 65 66 67 68 69
v = P3 2 PEES
23| 28 g2
K Ei|cs £2
Kanung Hutpat 5.8 50
Kaaua nepxsiopart 85 69.2 71 72 70
AMMONNA fIepXnopat 68,5 91 25
TpuHUTpOTOAYO] 31,5
Cepa 12,5 12,5
Yronb ApeBeCHDI 15 12.5 12,5
Caxapo3a 30
JlakTo3a 29
JlekcTpun 28
Iapadun 9
Nel 70 | 7t [ 72 73 [74 |75 |76 | 77 [ 78] 79
enantpt WoHKHTHI Kaunnuutht
% sl sl2|213|32]3
AEHEIEHEEE
Hatpns nutpar 30 30 58 58 28 31
Hatpus xJjopia 5 4 4
AMMOHHA HUTpAT 17.5
AMMoUHa nepxnopar 82 50 I5 8 18 38 41 86
bBapua Hutpat 10
Marnus nepxaopat 65
["uapasuna nepxaopat 75,4
Junntporonyo 13 15 .
TpuuiTpoTonyosn 2251 20 10 34 24.6
Tpauutpoxadyranuu 10 28
JIpeseciibie onmuIKH 35
KacTtoposoe macio 5 5
AcdanpT 14

IHeaauThl C nepxjopaToM aMMOHHS ObIBAlOT ABYX THIOB U obia-
JaoT MoryuuM OpwusantHeiM pefictBueM. Ilo cune B3peiBa «THm 1»
(coct. 70) 6au30K K nereHpapHoMy «rpemydemy cryanion (f = 9576
Kr/cm’), CKOpOCTb ero AeToHauuy gocturaer 4,02 KM/C NpH OTHOCHTEb-
Ho#l rutotHoctu 1,04. Ero npepensHas nnotHocts — 1,33) 3a kotopoi
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JEeTOHAUHOHHBIE CBOHCTBA BBHIPOKIAIOTCA. DTOT MOKA3aTENb HUXKE, YeM
s semects CTPATTA, COAepKallUX Xa0paThl.

K coxaneHuto, npy JJIHTENbHOM XpaHEHHH U3-3a YCAAKH U CAleKaHHs
TJIOTHOCTH TAKUX COCTABOB CHABLHO YBENHYHUBAETCs, MOITOMY CTapble
HHCTPYKUHMH JaKe MpexycMarpHBajid HEoOXOAHMOCTh TUIATENIbHO pas-
MUHATb PyKaMH B3pbIBHBIE MATPOHBI MEpe] YNOTpetieHHEM.,

IMpumeneHue nepxiopatHbix BB B waxrax orpaHuuiMBaercs Bblle-
JeHueM- xJopucroro Bogopoaa (1 kr weaaura tdma 1 ofpasyer mpu
B3psiBe 156 1 aToro rasa).

HaobopoT, B cBOE BpeMs, AaHHOE CBOHCTBO HALIO NPUMEHEHHUE NPH
pa3paboTke Ha Ga3e nepxjaopata aMMOHHUS MEPBBIX NPEJOXPAHHTETbHBIX
BB — Geapruiickux HOHKHTOB (cocT. 72-74) 1 PpaHny3CKHX KAHIH-
HHTOB (COCT. 75, 76). DTH cOCTaBsl NONONMHHTENLHO COAEpHKAT HaTpHe-
BYIO CEAHTPY H BbIAEJNSAIOT MAPH B3PbIBE MENKOAHCHEPCHbLIH MiaMeracu-
Tesb — XJAOPHCTLIN HaTpuil. IToHauany MOHKHTEI ycunnaanu XNIOPUCTHIM
HaTpueM B CBOOOAHOM BHJE.

B Hactosulee BpeMs mepxjlopaT aMMOHHS LIMPOKO MPHMEHSETCS B
NpOH3BOACTBE refieoOpa3HbIX BOAOCOAEPKAILHX aMEPUKAHCKUX Kap0o-

“renos Ne5, 10 15, a Takke npeaoxpaHHTeNbHbIX SANOHCKHX KAPJIHTOB,
copepXallux B KauecTBe OCHOBHoro BB aMMHauHy 10 ceuTpy.

Kcratu, nonynspHslil y AMOHCKUX FOPHAKOB 3eJIEHBIH KapJHT O
cocTaBy Mano oriH4aercs ot nonkuTa ONe9, ucnonssyemoro Bo Opan-
uMH ¥ B benbpruu ewé 1o nepeoit MUpoBOH BoitHb! (cocT. 72).

Boo6uie, Npy HAIMYHH AepxsopaTta aMMOHHS NPHTOTOBHTH B3pbIB-
4aTOe BELLECTBO HECJIOKHO, JOCTATOYMHO OCTOPOMKHO CMEWATh ero ¢ ac-
dansTom (6:1) (coct. 77).

-

Bcé Oosbiie HaxoAAT MpHMEHEHUE «HOBbIe» MepXJopaTHblE COJH.
Taxk, nepxaopar ragpasana (N>HsClO,), cencubunusupoBanHslil Tpo-
TuioM (24,6%), ctaHoBUTCS 3D (PeKTHUBHEE MOC/IEAHETO B YUCTOM BUAE B
nostopa pasza (Vo= 795 a/kr, Q = 6090 kJlxa/kr, coct. 78). Tlepxaopars:
- nurpo3naa (NOCIO,) u marponns (NO,ClO,), conepxauine 62,2% u
66,7% CBA3aHHOrO KHCJOPOJA, HAPAAY € MEPXNOPaTOM aMMOHHS SBJA-
. JOTCSl TJIaBHBIMH OKHCIMTENBbHLIMH KOMMOHEHTAMH COBPEMEHHBIX CMe-

: CeBbIX TBEPJOTONIUBHBIX paKeT.

HekoTtoprle HeopraHuuyeckue nepxioparsl 001analoT B3PbIBYUATEIMH
" cpofictBaMu. Tak, nepxmopat marnna Mg(ClOy), (amrugpon), He-
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CMOTpsl Ha BBICOKYIO THIPOCKOMHYHOCTb, B CYXOM BH/AC B3pblBAacTCA OT
CHJIBHOTO y aapa (lp,;, 251°C), a B cMecH ¢ npeBeCHBIMH OMHIKAMH Mpea-
CTaBJSET HEMIOXO0e B3PhIBYATOE BEUIECTBO C HH3KOH CKOPOCTLIO JAETO~
HaLHH, KOTOPOE, K COXAIEHHIO, [UTHTENBLHO He XpaHuTes (cocT. 79).
INepxnopath! TaxeNbIX META/LIOB ewé 6oiee CKAOHHEI K 1eTOHALHH.
BoaBIIMHCTBO OpraHHMYECKUX PacTBOPOB MEepXJIOPATOB TAKKe B3pbl-

BOOMNAaCHBEI.

v [lepxnopat cepebpa AgClO, XOPOLIO PACTBOPUM BO MHOTHX OPraHMYeCKHX
KUIAKOCTAX (rAMLEPHHE, HUTPOOEH30/e, HUTPOMETaHe), 00pa3ys Nerko AeTo-
HUPYIOUWME PacTBOPLL. BOALLIMHCTBO €ro KOMIEKCOB C OPraunyecKUMU Be-
wecTBaMu OueHb B3phiBoonacHel, Hanpumep, AgClO4C¢HsNO, AgClO,-
C6H5CH3, AgC)04-C6H6,

v I[lepxiopar KpeMHHa BBULY KpaHell HEYCTONUMBOCTH B HHAMBHAYANLHOM
COCTOSHHK HE MOJyHEH, HO Obil BuifE/NEH B BUAE HCKIOUMTENLHO B3DhiBua-
TeiX  JBoHHbIX coneit ¢ nupuanHoM Si(ClO,),C¢HsN 1 auetoHuTpHIOM
Si(C10,4),-2CH;CN.

v'XnopHas xucaoTa 6essoanan HCIO, otkpuita CranioHOM 1 uccnenosana
Pocko. becupeTHas noaswkHag feTyqas ®UAKOCTH, ALMSAWAS HA Bo3ayXe (d
= 1,78), mano ycToii41Ba, HHOTAA B3PLIBAETCS NPOCTO IpU XpaHeHnuH. Briue
92°C MOWHO AETOHUPYET, TAKKE B3PLIBAETCS OT CONPHKOCHOBEHUSA C YITeM,
Oymaroi, ApeBeCUHOM 1 MEAUIIMHCKUM 3UPOM.

v Xaopuoit kucnorsl monoruapatr HCIO,H,0 (1, 50°C) Gonee crabunen
(uHora ero paccMmarpusarot kak nepxiopat okcoHus [H;O1ClO,), onnako B
NPUCYTCTBUH OKMCIAIOWMXCA BEWECTR OH AETOHUpYeT.

v ®T1opnepxaopat FCIO, u xaopnepxnopar CICIO,, nosyyaeMble B3aUMO-
AeHCTBUEN COOTBETCTBYIOIMNX MANOTEHOB C XNOPHON KUCHOTOH uiu e cond-
MM, KpaiiHe B3PbIBHATHIC BEUIECTBA JIXKe NPH HU3KKUX TEMIepaTypax.

v'O6paboTKkoll 1epXaopaTHLIX CONeH THKEBIX METainoB  XJ0pohopMOM B
NPUCYTCTBUM XJIOPUCTOTO BONOPOAA MOAYHAIOT OECLUBETHYIO B3pLIBYATYIO
xuakocts cocrasa ClyCClO; (t,, -55°C), ReTOHUPYIOWYIO NPU BCTPAXMBA-
HUM 1 HarpesaHuu Bbie 40°C.

v'TepxaopaT XpoMuaa (anokceua-aunepxaopat xpoma) Cr0,(ClOy); —
KpacHas TAXERAA KUAKOCTS, t,,-1°C, Buire 90°C Ha BO3ayxe B3phIBacTCH, B
[PUCY TCTBHM rOPIOHUX BELECTB AETOHUPYET.

CK/IOHHOCTh K JETOHALWH TakKe MpOABJIAIOT MHOTrHe coiaH H6pom-
HOM, onHOMH H XIOPHCTOMN KHCAOT 0COOEHHO C TAMENBIMH METAITAMH.

Tak, xJI0pHT cepebpa H XJOPHT cBHHNA (COMH XJIOPUCTOH KHCITO-
Tbl HCIO,) 04eHb B3pblBoonacHbl. OHH fIerko AETOHHPYIOT IpH Harpesa-
HHUH WM yaape.

JUis B3peiBa nepionaTra aMMOHHSA HIH OpPraHHYecKHX HOJOKCH-
NPOH3BOAHBIX JOCTATOYHO HX HArpPETh. '
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v Xaoput cBunua Pb(ClO,), ~ KenThie TETparouaibHBIe KPUCTANNABIL, Mano
pacrsopuMsle B Boze (0,095% npu 20°C u 0,42% npu 100°C). Pearupyer co
wénousnio. deronupyer npu 126°C, TpeHun uiu viaape.

v Mepiiogat ammonusa NHJO, p3pbiBaeTcs npu HarpeBanud | MpeICTaBiserT
coGoii GecupeTHbie TeTparonaibHbie KpucTaint (d = 3,056), pacTBopuMbie B
Bone(2,7% nipu 16°C).

v Hopoxcubenson CgH:JO, - urast U3 BOILL, JAErKO pactBopuM B OeH3one,
xnopodopme, YKCYCHOM KMCHOTE, He pacTBOPUM B 3TaHone. JIeToHupyeT npu
236-237°C.

v Mopo3obenzon CeHsJO - KENTHLT MOPOLIOK, PACTBOPUMSBIA B BOJE H ITAHO-
ae; npu 210°C s3pbisaercs. ‘

I'napa 3. B nomMob oropoIHUKY

3.1. Y0obpenue npomue copHaKoe

O Ka3bIBaeTCs, OC/e HEXHTPOro YCOBEPLISHCTBOBAHHA MOXKHO MpH-
crnocobuTh aMMHAYHYIO CEUTPY HE TOAbKO B KayecTBe yaobpe-
HU{S, HO H HAL YHHUTOKECHHUA COPHAKOR, NPABHA... CAMBIM PafHKATBEHBIM
cnocoboM. .

Jeno B TOM, 4yTo HE BCE OOPOAHHUKH-AKOOUTENH, XOTb pa3 Yao0opsB-
WHE 3eMJTIO M JepKaBiine B pykax 3Ty ceautpy (NHyNOs), 3HaroT, uto
CMECH Ha e OCHOBE Ha CErojiHAILHUH JeHb ABAIOTCS Haubosee pacmnpo-
CcTpaHEHHBIMH MPOMBIILJICHHLIMY B3pPBIBYATHIMH BEUICCTBaMH, a 000
UBETOYHbIH MarasuH, I/ie OHa CIOXKEHa MEIKaMH, MpeCcTaBaseT peaib-
HY IO Yrpo3y A KUTelell CoceqHero Kpaprana.

JlaHHast conb B 4MCTOM BHAe BrnojHe ctabuibHa U B3pLIBACTCH TOJIb-
KO noJ AeHCTBHEM OYEHb MOLIHOIC AETOHATOpa, OJHAKO HWHOTJa Tpare-
aus ciydaetcs W Oe3 Hero. BoicTpoe HarpeBanue HHUTpaTa aMMOHHS
Boiiie 220°C MOXeT 3aKOHYUTCS KaTacTpodoii.

Taxk, Bo BpeMs KkenesHonopoxHoi aBapuu (Tpackeya, CLLA, 1960)
3aropesics BaroH ¢ aMMHAYHOMN CENIMTPOid, yaKoBaHHOH B MelLKH. I'pan-
AHO3HBIA B3PHIB B IOJIM CEKYH/bl pacrpaBUiCs ¢ OCTaJIbHBIMU 23 Baro-
HaMH. B

[MeyanbHO 3aKOHUMIICA MOXKap B YNaKOBOYHOM OTAENEHUH aMMHad-
Hoil cenutprl (Owiaxoma, CHIA, 1973). Ipoaykt XpaHuJcs HachlNOM B
rioMeileHHH, obwMToM (aHepoil u ro@pUpoBaHHBIM ANIOMHHHEM. TO
30aHUe M0 CBOEMY cOocCTaBy Oosblie HanoMMHAAO OFPOMHbBIN 3apajn
B3pbIBYATOr0 aMMOHAJIa, YTO H JOKa3all OroHb.



48 Yaery 1. OnacHoe 1MaKoMCTBO

3aropaHue CENUTPBl B OTAC/ICHHH rpaHyasluH ¢pupmMbl «Atnac [lay-
aep» (CIUA, 1974) Takoke crnpoBOLMPOBANO MOLUHEHILIHI B3PbIB.

BmecTte ¢ TeM, B3opBaTh aMMHaYHY IO CETIUTPY AAXKE C NOMOLWBIO Ae-
ToHaropa - naeno HebnaropapHoe. Cyxoit OpukeT cenuTpel B OyMaxHOH
obosouke, 3anpeccoBaHHbli B GopMe uuiHHapa guametpom 80 MM H
naotHocThi0 0,8, yCTOHUYHBO NeTOHMpYET TOJBKO OT 15 I rekcoreHa.
Pa3sBuTk Takoe JaBJIeHHE C MNOMOWIBIO MOAOTKA TeM Oojlee. He peanbHO.
Ilpy xenaHuH BCE e MOXHO CrpOBONHUPOBAThL B3pbIB aMMHAYHOM ce-
JUTPBl faXKe CTaHAapTHBIM AeToHatopoM Ne§, npaBpa, A4S 3TOMO HYXHO
3arpeccoBaTh e€ HaBeCKy B 0TBepCTHe cTanbHO H0JIBaHKH.

Ilpowe 6ceco ammuauHyio ceaumpy nodxceus, NPUuuéM, KAK HU
A CMPAHHO, C NOMOWbBIO B0OL. {1 5MO020 NpuU2OMOGbMe CMECh,

cocmosuyyio u3z 5 & ammuaydnou ceaumpnl, 1 2 xaopuoa ammonua u
& 0,5 2 yunurogot nvuiu. Chopmupyiime u3z 3mo2o cOcmasa KOHYC u

KANHUme Ha He20 HeCKONbKO Kaneab odvl. Haunémes Oypuas pe-
aKyus ¢ 20nyObIA UCKPUCTNBIM NAAMeHeM U ODUTbHBIM 8bLOeNeHU-

er eycmozo benozo duma. Dmom cocmas 4acmo NpUMeHSIOm @
Kavecmae 3anana (cocm. 766), noamomy Xpanume mMAxKyilo cMecb Kame-
copuyecku 3anpeuyeno!

Temnepatypa B3pbiBa aMMHauHO ceaHTphl, paHas 1051°C, sgas-
eTcs, noxanyi, Haubonee HU3KOM M3 BCeX W3BECTHBIX [ B3pbIBUYATHIX
BEUIECTB. 3TO MO3BOJMIIO CO3/1aTh Ha €€ OCHOBE OFPOMHBIH apceHan Tak
Ha3blBa€MbIX «AHTHTPH3YTHBIX» cMecell («TpH30H» B CTapHHY Ha3biBa-
JIH PYAHWYHBIA Ta3), He BBHI3BIBAIOIIMX BOCMJIaMEHEHHE FOPIOYUX ra3oB
WU B3pbIBoonacHoi neiid. TepmuH npuHat KoHrpeccoM npuiiapHoi
xuMuH B 1906 r., xots B PoccHH OH WIMpoKo Hcnonb3oBaics emwé B KOH-
ue XIX B. '

brnaropaps pabotam Manspa u Axpu Jle llatense (1850-1936) 6bi1-
JI0 YCTaHOBJIEHO, YTO HCMO/B30BaTh OrOHb B 3ara3oBaHHbBIX LITOIBHAX
3Ha4YHUTENBHO OMacHee, YeM MPOU3BOAHTHL MJIAHOBbIe noApbiBei. [leno B
TOM, YTO TeMMepaTypa BOCIUIaMeHEHHS WIaxTHBIX razoB obpatHo npo-
MOPUHOHAJILHO 3aBHCHT OT NPOJOAKHUTENBHOCTH TEIIOBOTO BO3aeHCT-
Bus. Tak, nipu 650°C koHTakT mo/keH cocTaBaaTe 6onee 10 cexyHa, a
npu 1000°C — okoso | cekyHabl. YUUTHIBas KOPOTKHH NepHoOR AETOHA-
LHH, B 3aTa30BaHHBIX pY/HHKAX BriojHe Oe3BpeaHO MOTYT NPHMEHSTh-
cs BB, pazeurarouide temmnepatypy He Boine 1500-1900°C. Jlas cHuke-
HHS TeMmrnepatypbl B3pbiBa B CBOE BpeMs NPHMEHAIH «BOJAHYO 3a0WB-
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KY» CKBaXHH, N00aBAAAM COMH ¢ KPUCTALIN3AUMOHHON BOJOI, HO ca-

MbIE JIYYilIMe pe3yJIbTaThl IOKa3adl COCTABRI C AMMHAYHOMN CETUTPOI.
Oka3blBaeTcs, 4To AeTOHAUHSA aHTUIPU3YTHBIX BellleCTB B 3ara-

30BaHHO waxTe Hosiee Ge3onacHa, ueM KypeHHe B MecTax, He
NpeAYCMOTPEHHBbIX AJIsl 3TOrO, U TeM Oosee, eciau psaaoM HeT
YPHbI 4719 OKYPKOB.

CTosb HIMPOKOE HMCMONBL30BAHHE B3PHIBYATHIX BEINECTB HA OCHOBE
HUTpaTa aMMOHHS CBSI3aHO C JIOCTYMHOCTBIO U HU3KOM ce0ecTOUMOCTEIO
caMolt cenUTphbl, a Takke 6€30MacHOCTBIO ITUX COCTABOB B rniepepaboTrke
1 obpawenun. Kpome toro, 3t cMecH omiH4atoTes BONBIINM 00BEMOM
BbIIEAIOLIMXCA HEAMOBHTBLIX ra30B MpH HU3KOH TeMmepaType B3pbIBa,
YTO €NaeT UX He3aMEHHMBIMU B rOPHO0OBIBAIOLLEH NPOMbBILLIEHHOCTH.
Mogobubie B3pbIBYaTbie KOMMO3HUMH MOXHO CrpyNIHPOBaTh CAEAYIO-
wnM obpazom (tabs. 10-15):

- C TOPIOYHMH HEB3PBIBYATLIMH BELIECTBAMH, B TOM YHC/Ie IpaHyMpo-
BaHHbie («mpocTeiimne BB», AN-FO unn AC-AT, aunamMonbl,
HIJAHHTbL, TPAHYIHTHI U ApYTHE);

- C AIIOMUHHEM WAH JPYTHMH MeTa/UIaMH (AMMOHAIbI);

C TPOTHJIOM HJIH APYTHMH HHTPOCOSAHHEHUAMU (AMMOHHTbI);
rpaHyJHpoBaHHble aMMOHadabl (rpaMMoHanbl) W aMMOHMWTBI
(rpaMMOHHTBI); ,

- BOAOCOAepKalHe COCTaBbl, MIACTHOHLHUPOBAHHbIE BOIHBIM reneM
(aKBaTO.Ibl, AKBAHHTLI, AKBAHAALL, SlUrry).

B3pbiBuaTbic BewlecTBa Ha OCHOBE aMMUEAYHOM CEAUTPbI Obinu
TIPEJIOMKEHBI NNOYTH OJHOBPEMEHHO ¢ fMHaMHTaMH wiBexamu M. Hop6u-
HoM U M. Onbcenom (1867). OcHoBHas peakuusi pasfioXeHHs CEeNUTphbl
MPOTEKAET C MOJOKUTENBHBIM KHCIOPOAHLIM GanaHcoM:

2NH;NO; — 4H,O + N, + Oy + 57 kkan

3TO0 No3BOJSET BKIIOUATH B NOXOOHBIE COCTABLI MOPIOYHE BELLIECT-
Ba, KOTOpble YBEIHYHBAIOT OOBEM BbiAenseMbIX MpH B3pbiBE rasos, H
obaeryaroT ASTOHALHIO.

IlepBoHauyanbHO TakHe CMECH NMOMHMO CENWTpHI BKIIOYAIH Ape-
BecHbI yronb (coct. 80, 82), yacto B koMOuHauuu ¢ cepoii (cocT. 83),
cynbgatamu (cocT. 83, 84) unn okcanaramu (coct. 85). Llupoko wc-
T0JIb30BAIMCh FOPIOYHe opraHvveckde nobasku: topd (coct. 81), ape-
BeCHble onuiiku (coct. 86-88), pxanast Myka u kpaxman (coct. 89, 90), a
TaKKe pasiuqHble CMosbl (cocT. 93-97) (taba. 10).
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Tabmuna 10. Hpocmeituiae a3psiguamste cMecu Ha OCHOGE
AMMUAUHOH CEAUNPDI

% Ne

8¢

81

82

83

85

86

87

88

89

90

AMMOHUS HUTPAT

88

88

93

64

38

60

85

75

73

65

Kanus Hurpar

35

29

bapus _HuTDar

19

Ammonya cynedat

Menu (1D cymedar

AMMOHMS OKCA)aT

Cepa

Yroae npesecHbiii

Lo

20

Onunxu apeseclibie

Kpaxman

Hapadnn

Topd

12

AHuaANA r/X

20

% Ne

91

92

93

94

95

96

&7

98

2

100

101

AMMORHA_HHIPAT

80

90

S0

95

70

70

o1

94

92

80

95

Kams Hutpar

Kaaa xnopar

20

Kanus Guxpomat

Harpus nutpar

25

VYronb ApeBecHbLT -

Hadranuu

Cwmona

10~

MoueBhHa

20

[apajuu

% No

102

103

104

105

106

108

106

110

i1

112

AMMOHHSL HUTpaT

94

90

90

48

44

75

80

80

78

60

72

Hatpus Hutpar

49

45

Yrones apesecubtii

Cepa

Asnomuiii

40

Deppocuaninit

CBUHIA AHOKCHA

YpoTpornux

AbBueTHroBas K-1a

Kanbuus dopmuat

25

AMMOHHSA CTeapar

AHRANHA T/X

Macno MaluuHOe

w

JinzenbHoe TomiBo

(=

H3gects Herawen.

Crexsio (Mopouiok)
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Tadaaua 10. Hpeocrsiceriue
% N 113 {194 L 115 [ 116 | 117 ) 118 | 119 | 120 | 121 {122 | 123

AMMOHUSA {HTPAT 86 72 75 1. 72 81 86 80 88 90 { 70 94
Kanus Guxpomat 3
Yrone AperecHbs i 6 20 3 4 3 2 4 6 20 3
ASOMUHUA 8 22 5 25 {5 8 18 8 4 5 3
| Husxk 5
| Creapus 6

Vxe k 1869 r. 'epManus npuCcTynuila K NMpoOU3BOACTBY HEKOTOPBIX
M3 3THX BEWECTB Moj OOIUUM Ha3BaHHEM «AMMOHKPYT». UyTb nosxe
Opadunsg v Poccus Hanagunu BHIMyCK «AMMHAYHBIX» H «AMHIHBIX»
HOpOXOB.
Jns obaeryedus B3pbiBa B HEKOTOPBIE TaKHE COCTABbi HONOIHH-
TENBLHO BBOAWAH CHIIBHBIE OKHCIAHTENH (HUTpaTsl, SHXpPOMATHI, XJopa-
Thi) (cocT. 85, 86, 95-100). K npumepy cka3aTh, BecT(hainThl NPEACTAB-
JIJIH CMeCcH aMMHMAa4YHO#l ¥ HAaTPHUEBOH WIIM KaMEBOH CENHUTPbI C pe3H-
HO#. BeuiecTBo NMpONUTHIBANM CIIMPTOBLIM PAcTBOPOM HHUTPATa HATpuf,
TUIATENIEHO NEPEMELIHBAIN U CYXYIO, H3MENBUYEHHYI0 Maccy (hacoBanyu B
napaduHUpoBaHHbIE TATPOHLL. Bonee no3nHue cocrassl coaepxkanu oep-
TONETOBY COJIb.
H3BecTHO BeCbMa NMPOCTOE B H3OTOBIIEHHH, HO OY€Hb IPO3HOE

BB u3 aMMua4HO# cequTphl ¢ GepToaeTOBOH CONMBIO (COCT.
100), ogHako B cwily KpaHHE BBICOKOH 4yBCTBUTEIBHOCTH (tyyp =
120°C) » HEOmHOKpATHBIX CaMOMOAPHIBOB €r0 MPOH3BOACTBO
NOBCEMECTHO 3alPEeILCHO.

C 1900 r. B ABcTpu# Hauany MPOU3BOAUTH B3PHIBYATOE BEWIECTBO
OMHAMOH, COJIEPXABILHH B KAYECTBE TOprHOYEro Oypelil yros.

B 30-e roasi XX B. B CLHA Hamamunu BeIyCK AUCNEPCHOH aMMMay-
HOil cenuTphi ¢ napaduHOM NoA HasBaHUEM «HHTpeaMon» (cocT. 101).
AHanorv4ydsle B3pbIBYAaTbIE cMECH NMpHMeHAMMcEH U B EBpone (coct. 90).
B HEKOTOpHIX M3 HUX B KAYECTBE OPIOMErO KOMIOHEHTA WCHOIB30BAICH
Hadranvu (cocT. 99) u anwiun (cocT. 84, 88, 102).

Xopouio 3apekOMEeHZOBAINA ce0f B3PBLIBYATBHIE CMECH CEJIMTPHI ¢
dopmuarom uatpus (cocT. 107) n moueBunoil (coct. 91, 92). TemnoTta
B3pbIBA TakuX cocraBoB He mpeebiiaeT 3000 k/Dx/kr. [otoBuTb >TH
cMecH METOJOM CIUTABJIEHHS HENb3s, TaK KaK B UAKOM COCTOSHUH KOM-
[IOHEHTbI PearupyroT APYT € APYTOM.



52 Yacrs 1. OnacHoe 3HaKOMCTBO

HApyroe neno - B3pbiBYaThle KOMIMO3HUUM aMMHAYHOH CEJMTPhI C
yporporniHoM (coct. 103, 104). HUx Harpesatot 5o 145°C u rpaHynupy-
1o1. Cocras 104 npu otHocuTeabHOH TWIOTHOCTH 1,4 HETOHUpYET €O CKO-
poctsto 5,0 kM/c. obapnenne k stomy BB Bcero 1% abueruHosoit ku-
C/IOTbl 06J1er9aeT NNaBNeHUE H FPaHYASUMIO CMECH, a TAlOKE MOBbLILLACT
€€ B3pbIBHbIE XapakTepHCTHKH (cocT. 103). 3apsag 3TOro BellecTBa JHa-
meTpoM 38 MM u AnuHO#R 30 cM gaxe B 6yMaxHOIl yaKOBKe ZETOHUPYET
€O CKOPOCTHIO 5,7 KMm/C.

B cBo€ Bpema Ang WaXTHeIX paboT WHPOKO MPUMEHAINCH POMHTBI —
CMECH aMMua4yHOH CEnUTpbl ¢ OepTOJeTOBOH COBIO M HA(TATUHOM,
TIPUTOTOBIIAEMBIE HA MECTE B3PbIBA MEPEX Yy NOTpeOIEHUEM.

Iog pyxosoacrsom b. 1. Poccu B 1936 r. B CCCP 6611 0CBOEH Bbi-
nyck amaamMona K, copepxaBuiero Myky coCHOBOH KOpbI. DTOT HEJO-
poroif cocTaB LIMPOKO MPHUMEHSAICS As B3pbIBHBIX paboT Ha pyJHHMKAX
Kpusopoxba. B rogst Benukoit OreuecTBEHHO BOHHBI JOMONHUTENLHO
6511 pa3paboTaH i CPOYHO BHEAPEH B MPOU3BOACTBO PAJi AUHAMOHOB Ha
MECTHOM OPraH{ueCKOM ChIphE, BKIII0OYas XMbix ¥ Topd (amHamonnl K
u T, coct. 81).

v unamon T (anuuamon T) — cepo-Gypoe BB, cocrosiee Ha 88% u3 amvuad-
HOH cenuTphl ¢ AobasncHueM 12% rtouxousmenpudnuoro topda; d = 1,0. O6-
AaAaeT HU3KoH cebecroumocTtrto. Io cuse dyracHoro Jefcraus MPEBOCXOINT
TPOTHI, YCTYHas eMy O OCTalbHbIM NOKa3aretaM; edopMaliug B TecTe obna-
THS CBHHLIOBOTO LIMJTHHAPA — 13 MM; paciiupedue CBHHiOBOH 60MObI 340 M,
MaKcHMaNbHas CKOpOCTb KeToHaumuu 2,9-3,5 km/c. He dyscTBHTERECH K YAapy.

. BapeiBaercs Tonsko ot cunbHOro nevowaropa. besonacen 8 obpawenuu. fpu-
MEHAETCA A7is MOAPHIBA MIACTOBBIX MOPOL.

K cospemennbiM «npocTeiintnm BB» Ha ocHoBe HHTpara aMMOHHS
OTHOCATCA CMECH paHyJMpOBaHHOM CEMUTPBl C KUIKUMH MIH JIETKO-
MIaBKUMH He(TENPOoYKTaMu, MHOIHE U3 KOTOPLIX MOXHO HECJO0XKHO
MPHUrOTOBUTL Ha MECTE MOAPLIBA. B HX uncie: rpaHy ATbE ¥ ATA3HHTHL
OTEYECTBEHHOro TMpPOW3BOJCTBA, aMOHeKe, aHaeKe, aekamon (['epma-
HHA); NDEeJJHT, AJNIOBHT, aJIOMeKe, TeMOPHJI, ayCTeHHT, HRAJIHT
(CLA); annomeT, ameke, meramut (Kanana); anaben, aponpni, Ho-
OennT, rpanyiexc (BenukoOputanus); (eppojRT, ceaTHT, HHTPAT
Pyaa (Opanuus); nepmon, nepmonekc (Uexus u Cnopakus); 3Hepre
(Mnpus); npaaasr (Usenus); antpexe, narpos (lOrocnasus); auke-
rpan (Beurpus);, coaerpoa (Ilonsina);, sadrennt (boarapus); anod,
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amesien, naTpamon {(PyMbinus); sHarosmrt, agsadr, naypmr (Mcoa-
Hus); mabpat (ABcTpus); anguT (OunasHans) n Apyruve (Tabn. 11).

Tabanua 11. Hpocmedwue cpanyauposanssie BB na ocrtoee
AMMUAYHO Ceaumpbt

epmanns [Toaswa
o Ne 124 | 125 | 126 127 128 | 129 | 130
(]
- - - Q o =
g | ¢ | ¢ $ g | E|¢8
E | B | s g-| 5 | g=
0 = =z = =
= | 2| 5] 2 |z |&]S
AMMOHHS HHTPAT 94,5 92 89 93 94.5 95 95
HpesecHan Myka 7 3
AmoMitHileBas mryapa 4 3 2
Husenesroe oo 5.5 4 4 5
Maumnnoe sacio 1
CoaspoBoe Macno 5.5 3
Beurpus {Orocnasua] Yexus CCCP
. Ne 131 | 132 | 133 134 135 | 129 | 128
% e E o — -
= = = = = & =
- Ba | 5% = g z 2
£l | 5| =< E 3 g | £=
= = = = 2 = | &
AMMOHHA HUTPAT 94,1 94 92,5 90 94 95 94,5
Yroae apepecHstil 1,9 7
padur 2
AsioMiHiesas nyvapa 35
JH3enbH0€ TOMIHBO 4 4 4 [ S
MauHioe Macao 2
Consposoe macno 5.5
Na-kapSoMeTHALeN1i0N03a {

CMecu rpaHy/IMpOBaHHONH aMMUAUHON CENUTPbl ¢ AHU3EILHBIM TOM-
ausom (AC-JAT) Hauanu axkTUBHO mnpuMeHsaTs B 60-e roasl XX B. Ten-
JI0T2 B3pbiBa Mo00HBIX Beulects coctasiseT 3800-5200 x[{x/kr. B oT-
JlM4He OT TOHKOAUCTEpPCHBIX AHHAMOHOB OHU He CAeXUBAIOTCH, MeHee

 FUFPOCKOTMYHBI, O6JaJal0T XOpOoLUeH ChITyYECTbiO, YTO YTIPOLLAET Me-
XaHH3HMPOBaHHYIO 3aK1afKy, H Haubosee OezonacHsl B oOpauieHuy. Of-
HAKO OHH MeHee BOCMIPUMMUIBBI K IETOHALUMM W TpebYIOT A% nOAphiBa
6oJiee MOWHBIH MHHUMUpYIOWHH 3apan. B HacTosiuee BpeMs [04 M0-
Tpebnerus nonodHeix BB B CLLA npeblcuia 85%.
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Mpocreiiinas oTeuecTBeHHas OuHapHas cMechb pPaHyJIMPOBAaHHOMN
aMMHaYHOH CEeNMTPbl C JAU3eTbHbIM TOIMUIMBOM, cOalaHcuHpOBaHHas Mo

KMCIOpOaY, MOy ynila Ha3BaHHe «ArAagu (cocT. 129).
v Usrnanut - Gesas ¢ KEATHINON rpany MpOBaHHas Macca, KuPHas Ha Oy b
H C 331axoM Hﬁ’:(l)TCﬂpOIl}’KTOB. He ObLAUT, HE DNCKTPUIYCTCA, ChiNYY, JICTKO
VIAOTHACTCA [TPH NMHCBMO3apaake. Buiro;111o0 oTanuaeted HU3IKOH cebecrou-
MOCTBIO, ﬂpOCTOTOﬁ H3rQTOBICHUA, & TAKKE HU3KOM HYBCTBHUTEJIBbHOCTLIO K
MCXaHHYCCKOMY U TEINOBOMY BO3ACHCT BUIO. B3pblBaCTCSl TOJIBKO OT NpoMe-
AHYTOUHOrQ ACTOHATOpA. ToroButea Ha MecTe OPUMEHCHUA.

HUrpanur B GymaskHeiX naTpoHax auamerpom 150 MM geToHHpYeT co
CKOPOCTHIO 1,54 KM/C, a B CKBaXKHHAX TOTO >KE AMAMETPa B KPENKOM H3-
BecTHsike — 3,76 km/c. Tertora ero 3psiea 3700 ka/Kr, a OTHOCHTENB-
Hag roTHocTs 1,1. '

BpuszaHTHOCTE WITaHNTA BO3pPACTAeT ¢ YBENWUYEHHEM IUIOWANH €ro
noBepxHocTH. Jlig WraaHuTa Ha MHKDPOIIOPUCTO# CEeNUTPe KPUTHYECKHH
AMAMETp MYPOB YMEHbINAETCA OO 16 MM, CKOPOCTS AETOHALMH IPH
aamerpe 28 MM cocrasiseT 2,8 kM/c u 4,5 kvm/c npu guametpe 50 MM,
@ 310 3(Pp¢eKTUBHOE B3PLIBYATOE BEILECTBO MOXHO MOJYy4HTb

ciyyaiiHo, eciii 0ONNTh oCTaBliMica Ha TI0JIe MEIOK aMMuay-
HOii CeNnuTpbt TPEXJTUTPOBOI OAHKOH CONAPKH.

YeM cylie rpaHyTupOBaHHas aMMuadHas celHTpa, TeM OoJiblue OHa
MokeT BnuTaTh roproveit foGaeku. Tax, npu BiaxdocTy 0,19% oTeye-
CTBeHHAs cejuTpa Mapku «by» nornoniaer 13,3% au3enbHOro TOTUIHEA,
18% crummpapa wiu 12% rnuuepuda, Toraa Kak npu siaaxdoctd 0,26% —
Tonbko 1,5% IAT.

Jlns Gonsuieit GuzuuecKoil cTaGHIBHOCTH MOA0OHBIX COCTABOB H
obecniedyeHus HyJIEBOTO KMUCIOPOAHOro OajaHca MpUMEHSIOT MUKPOMO-
pUCTY1O cenuTpy Tvna oreyecTBeHHo Mapxi «II» unu snonckoil «Aca-
xu», Takoit npoaykr cnocobed BnuTsiBaTh 10 12-17% nuzenvHoro Ton-
JIMBA U XOPOIO yAepkuBaeT 6ojee BA3KHE Macna (B OCHOBHOM COJISpO-
BOE W WHAYCTpHaTbHOEe). CMOUYEeHHbIE [PaHy/abi UHOTAA MPUTlY IPUBAIOT
TBEPALIMH TOPIOMHUMU MaTepuanaMu: APEeBECHOW MYKOil, yraem wiH ca-
xel.

C uenvlo TOBBILICHUS BOJOYCTOHYMBOCTH B COCTaBbi BBOAAT COJH
YKUPHBIX KUCIIOT (CTeapaTst H NajbMUTaThi) Wi NOJHaAKPUIaM U,

B Haiueil cTpaHe HIMPOKO UCIMONB3YETCS BOAOYCTOMYUBAsA MOPUCTO-

KarmumspHas cenutpa Mapku «XKB» H.M.ltlecrakoga, TexHonorus us-
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 TOTOBJIEHHst KOTOpOH NMpegycMmaTrpHBaeT BBEICHHE Ha CTalAWH KpHCTaj-
© AW3aLMH JKEJIE3HbIX coNel XUPHBIX KUCIO0T ¢ napapuHoM (no 1,5%).
' B Kanane u CIHA Boinycka-
eTcs cenuTpa ¢ Ao0aBKaMH  TO-
BEPXHOCTHO-aKTHBHBIX BEHICCTB,
Q ‘o TIpUITY ApeHHas TIOPUCTLIM AHATO-
: 0 muToMm (10 3%).
o CkopocTb AeTOHAUHH YHCTOM
' aMMHayHON CEIMTPbl MapKH «A»
B MeTanueckoi Tpybe avaMer-
v pom 40 MM cocTaenser 1,95 km/c,
a e€ BOAOYCTOHYMBOW Mapku
: «KBK» — 2,6 xM/c. DTOT *Ke 1o-
Ka3zaTe/lb 111 BOJHBIX PacTBOPOB
CETUTPBI B 3aBUCUMOCTH OT TeM-
/.§ nepatypsl 4 KOHUEHTpauHH Jie-
o < xuT B npegenax — 1,1-2,1 ku/c, a
- - \% opocreiimux BB Ha €€ ocHoBe B
7w Q N4 , z 3aBUCHMOCTH OT YCIOBHii B3pbIBa
e (nvamMeTp uIypa, MAOTHOCTL 3a-
OHBKH, NPOYHOCTH MOPOABI, THI
o6onouku) 1,5-4,0 km/c.
X I'panyant M (coct. 128) us-
= s rorOBNgETCH HA TMOPUCTBIX cOpTax
CENUTPbl MyTEM TPOTUTKHM COMfA-
poBbiM MacioM. CocTaB QU3HYECKH CTAa0uWIIeH, NMPaKTUYECKY HE CJIEXKH-
BaeTcs, XapaKTepu3yeTcs HU3KOH 4yBCTBUTEALHOCTHIO K MEXaHHUYECKUM
Bo3aeciicTBuam. MimeeT GoJiee BICOKYIO AETOHALMOHHYIO CIIOCOGHOCTD,
yeM OObIYHBI HLAAHHT, HYTO BBIPAXKACTCHA B MEHBLUEM KPUTUYECKOM
puameTpe. CKOpOCTh A€TOHALMY rpaHynuta M B npeaenax 2,8-3,8 km/c.
o adreKTUBHOCTH B3pLIBAa OH NPEBOCX0AUT aMMOHRHAT 67KB.

OfHuUM U3 HOCTOUHCTB cMecei THNa HIJAHHTA WIH FPAHYJIHTA SB-
JISETCA UX CMOCOOHOCTD JIETKO YTUIOTHATLCA B CKBa)KMHAX NMPW MHEBMO-
3apaaxe, Gnarogaps 4emy 0o >(Pp(QEeKTHBHOCTH B3pbIBA OHW Mpubiuxa-
10TCA K HanboJiee MOLIHBIM AMMOHANIAM 1 JETOHATAM.

JLi1st NOBBilIEHUs DHEPreTHUECKUX XapakTepUCTUK npocTeiimux BB
B UX COCTaB BBOIAT ATIOMUHHIH, LUMHK (coct, 122), a Tawke amopdHbiii

4,

J
b
-~
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KpeMHuUit wiu deppocuanumensie cruiasbl (cocT. 108). YeraHorneHo, uto
BIJTIOYEHWE B TakWe cOCTaBbl 4-8% alOMUHMEBOI My pbl YyBEIUYUBAET
Tenaoty B3phiBa Ha 20-40% (cocT. 109-123).

}
;

IlepBbie B3pbIBUATHIE CMECH, COACPXKABILIUE alOMUHHH, NMox Ha3Ba-
HHEM «aMMOHAabI» npeatoxunu ewé B 1899-1901 rr. Hemeukue yué-

Hbte P. Dckanec u . Kacr.

v AMMOHAJIBI — CMECH AMMHUAYHOI CCAUTPL C ANIOMUHHEBOH NyApol H ropio-
UMMM BEilleCTBaMH (IpeBECHbI yronb, ApesecHas Myka U T. 1.). Cepas ¢ Me-
TaAAHYECKHM OTIHMBOM MOPOLIK00OpasHas Macca skupHas uad owyns. He uys-
CTBUTENBHBL K YAapy, TPEUHIO U uiekTpUueckor uckpe. [Tpu ruotdocru 1,0-
1,3 cxopocts ux aertonaunu 3,5- 4,5 km/c. Kpurnueckuit amamMerp oTKpbiTo-
ro sapsia — 28 mM. Bpusantiocts 13-15 Mm. @yracrocTs 480-550 o’ Tpo-
TUAOBLINA 3kBUBaNEHT 10 [,4. BblliyCkaloT B NaTPOHMPOBAHHOM BHAE MACCOM
200 r, 250 r u 300 r. [lepeaua ASTOHAUMM MEXKIY CYNHMH HATPOHAMH Ha
paccrosttiun 31-37 mm. TIpUMEHSIOT B OTKPBITHIX Kapbepax W inaxrtax 0e3o-
NacubIX 110 razy. ) '
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Haubonbuieit «3HepreryyHoOCThIO» o0nanaer OuHapHas cMech aM-
MHaYHOI CeTUTPbI ¢ amioMuHEEBOH nyapoi (60:40, coct. 111) — 9200-
9750 kIx/xr. E& Tporunosslii skBuBaieHT coctasnser 0,9. OHa «3aBo-
JUTCS» OT rpeMyueit prytu Maccoi He MeHee 0,3 I, OZHAKO M3-3a HU3KUX
JETOHALMOHHbBIX CBOWCTB B HACTOfLIEE BPEMs MPaKTHYECKU HE MpuMe-
HAETCH.

Tak Ha3biBaeMblii «panny3cknii aMmMonaa» (cocrt. 113) B kavecT-
Be roproueit gobaBku BriouaeT 6 % cTeapHHOBOH KHMCIIOThI, YTO AeNlaeT
ero focTatouHo BraroycroiiuusbiM. [IpaBaa, geTonupyer oH MeHee >¢-
(PEKTHO, YEM HEKOTOPBIE aMMOHAJIBI ¥ TPOTHJI aHATOTHYHOI Macchl.

OreuecTBeHHbIH rpagyuT AC-4 COOEPKUT AWIIOMUHUEBYIO MYAPY
(d = 0,8-0,9) ©¥ no 06BEMHOI KOHUEHTpPALUH DHEPTHU TPEBOCXOAUT
MotiHsble aMMmoHuTel: Q = 4520 xx/kr, V, = 907 CMz, ¢pyracHocTs 390-
410 CMz, OpU3aHTHOCTD B CTAIBHOM KOJIbLE 22-26 MM, CKOPOCTb IETOHA-
uny 3,5 kM/c, TporuiioBslii skBuBaneHT 0,96. OH npyUMeHaETCS B CyXUX
wiu cnabo o6BoAHEHHBIX 3a608X ¥ HAREXKHO OETOHUPYET OT MPOMEXY-
TOYHOTO IETOHATOPA.

Baaroycroiiunsble rpanyantel AC-4B u AC-8B B kauectBe op-
raHuyecKOro roproyero copepxar Jerkonjaskuve Hedrenpoaykrel (ma-
pauH, BOCK) M NpPEACTABIAIOT IPaHylibl, «HANyApEHHbLIE» TOHKOZUC-
nepcHbIM anioMuHveM. OHH YCTOHYMBO AETOHUPYIOT Oaxe nocne 4-x
4acoBOro npebbiBaHWA NOJ HEMPOTOYHONH BOxoi Ha ryGuue 1 M, HO yn-
JIOTHAKOTCSA B IUMypax HECKOJbKO Xyxke. Kputnueckuii guamerp stux BB
B Gymaxuoii o6osouxe 70-110 MM, a B cTanbHoit o60ouke — 15-25 MMm.

B 70-x rogax XIX B. B AHraud W llIBeuuu nossuics psa nateHToOB
Ha B3pbIBYAThIE BelIECTBA, U3rOTORJICHHbIE Ha Ha3e HUTpaTa aMMOHUSA,
CeHCUOHIM3UPOBAHHOIO HUTPOIIIMUEPUHOM. ITO ObIIH NEepBbIC JeTOHH-
Thl (TabGn. 12). Bekope nx Bbimyck Obul HanaxeH B Poccuu. CpaBHu-
. TEJIbHO HeBbICOKas TeMmmepaTypa B3pbiBa TakuxX cmeceii (1450-1850°C)
. MO3BOJIMJIA MCTIONB30BATh UX BMECTO MEPBHUYHBIX JUHAMHTOB B [OPHOM
aene Brjioth 10 60-x rogos XX B.

HexoTopble ©3 HYX NpPHMEHSIUCH B KAyeCTBE aHTUIPU3YTHBIX
cpenctB (cocT. 136-157): rpn3yTHHbI, PH3YTHTbI, TPU3YTHHAHHAMH-
Thi, AHTHTPU3YTHHBLI APEHIOHKA, GOPCHTHI U APy rHe.

Ilo conepkanuio HUTPOrNMUEPHHA ORY MOAPA3NENAIHCh HA ILJIACTO-
Bbie (coct. 136-141), HanpuMmep, JHrHAMHTLL, rpuleaursl (cocT. 138),
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u 6onee MoOwiHbIe CKaababic (cocT. 142-149), B 4acTHOCTH, TOJAMHT,
YCHJICHHBII# AHHUTPOTONYONOM (cocT. 144).

Tabanua 12, Cocmagst HekOMOPLIX BeHIOHNOE,
ZPUSYHUHHOUNAMIUNOE U AMMOHIMO8

No
%

136 | 137/138 139 {140 | 141 142143 144155 | 146 [ 147 | 148

-
LS
-]

I pH3yTHHAHHAMUTB

TlnacToBuie

CransHeie

Ppuuennt

Jlurnamut

Tomamny

CTYACHb

Ppemy it

Kanns nutpat

Hatpua untpar

30

Harpus xnopiin

15

AMMOLHA tHdTpart

87.5

82.5

59

65

68

32

30

23

AMMOHUSI OKCAIAT

10

Bapua cynedart

JunrpoTosiyen

Hutpouennionosa

0.5

0.5

Q9.5 1 i

JHHATROIMIK b

94

Hurporauuepii

"~

9.5

8.6 29

24

Yronb ppeBecHbiil

HpeBeciias Myka

Pyatias MyKa

17

Bazeaun

B

3

Metito

10

%

150 | 151 152 | 153 | 154 | 155 |

156 | 157

158

159 | 160 | 161 | 162

Hetornutet

AMMOHW1bE

Kaaus nyrpar

34

Kanua xnopun

15

Hatpiia x10pia

15

20

21

AMMOHUA HHYpAT

67

68

80 8|0 § 62

80 ¢ 64

AMMORHA cyiibdaT

AMMOHIIS \AOPHI

Bapus cyibhar

Tpunporoavo:n

(7

N

Hurpouennonosa

20

Hurtporauuepnn

Litn

Terpun

Yroas apeBeciisblii

€BCCHAA MYKA

Pranas myka

Hexcrpuu
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Tabnnua 12. Ilpoodorcenie
163 | 164 | 165 | 166 | 167|168 [ 169 [ 170 [ 171 172 [ 173 [ 174 175

AMMOYHTbI

%

/

Katua Hutpar 24 29,5
Kanus nepxnopar 6
Hatpus Hurpar 33,3
Ha rpus xsopiia 5 10 20,2 15 21
ANMOHHA HuTpAT 66 176 183 |66 |81 78 | 85 1343188 | 61 {47.51 57 1385
AMMOHMS XJ0PHL 14 18.5 22
TpimuTporonyos 15 116 | 5 15 117 8 15 11221 8 15110 {15 10
Hitrrponadranuy 4
Tpadut 7
PxaHas aiyka 6 9 2 9
HpepecHan nmyka
Kastbums cunnlini 14

Ne 176 {177 | 178 | 179 | 180 | 181 [ 182 {183 | 184 | 185 | 186 [ 187

AMMOHITBI

15

%

Kanus nutpar 35 33
AMMOHIIA HITPAT 75 30 | 89 88 78 | 70 75 55 70 | 72 | 35 [785
AMmvioHIa okcanar 1
AsMorg Xnopua 20 20
AMMOHUS 11KpaT 30
Tpunutpotoiyon 20 1S 10 10 | 22
Tetpin 28 | 12 [215
TOH 10
ekcoren 15 1 42
Hunutpobenson 50
pagur 2
AmomuHirii 5 20
Kanbuua creapat 3

Cocras nOIIO6HbIX TPH3YTHHOB YCJIIOXKHAJICH IIO6aBKOﬁ JETY4YuX
cojieit (kapGOHHTBI, TeJIMTHUTHI), APEBECHOI ¥ PKAHON MYKH (CeKypo-
dop, prammuBop) WK HUTPOKIETHATKH (rpeMydHe cTyAnH, cocT. 149)
JUTS MOBbLILIEHUS (PU3HYECKOil cTabunbHOCTH. [II% CHU KEHMS TeMnepa-
TYpbl 3aM€p3aHUA B HCKOTOPbLIC IPU3YTHHAMHAMUTLEI BBOOAT AHHHUTPOT-
nukons (coct. 141).

Hey>xuBuuBbIi Xapakrep, HU3Kas ¢u3u4ueckas crTabUIbHOCTL o
CIOXHOCTb XPaHCHUA noao6HbLIX COCTABOB CAOCOOCTBOBAIM HX MOJHO-

My BbITECHEHHUIO npocreiimu BB.

B 1884 r. so @panuuu 1. Dasbe pazpaboTan npeaoXpaHHTEIbHbIE
B3PbIBYATBIE BEILIECTBA /I3 YTONBbHBIX 1HaXT HA OCHOBE aMMHA4YHOMH
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CeNUTPbl ¥ MOHO-, U - WM TPUHUTPOHaPTaNHHa (BemecTBa TANA «N»,
6c3onacuble nopoxa dapbe, TPHHAPTATHI, HAPTAIMTHI, TPAYHH-
Thl). HeCKO/IbKO MO3Ke NMPOU3BOACTBO ITHX «TIOPOXOBY ObUIO pa3BEpHY-
T0 B Poccuu (Tabn. 13).

-Cocrasbl daBbe aKTUBHO BbIMYCKAIUCh B PACCHIMHOM BUAE ACHCT-
BUTEIbHOM MIOTHOCTHIO 1,4, rpaBrMeTpuyeckoii (HachlMHO#) MIOTHO-
cTeio 0,65, BnaxHocThiO 0,2%, ¢ yuciom 3éped 1200 va | r, a Taoke B
BUJE TPECCOBAHHBIX fIATPOHOB HapaUHUPOBAHHBIX CHApPYMXH U C Ka-
HaJIOM 51 A€TOHATOpA.

Mo xapakrepy nmpumeHeHus B pyAHuKax coctas Nn°lb HaswiBascs
«cKaJabHbIH rpm3ysadTannTt roche» min  «ammadTHT» (CocT. 195).
Csmecu Nn°4 — naacroeblit rpuzynadraaur (coct. 197) u Nn°S — tpn-
sadramnt (cocr. 198) ynorpebisnnce B yroisHeiX uraxrax. Haubonee
cuapHblii mopox ®aBbe Nn°1Cys (rpm3ymur cuche) noa umeHem
«mpelinepHTa» UCHOIL30BANICS [JIS 3afIPECCOBKH apTHILIEPUHCKUX CHa-
panos (cocr. 191). Ero B3phiBHOE pa3noxeHue NMPOTEKAET [0 ypaBHe-
HHIO: .
I9NH4NO- + C;QH5(N02)3 —> 10CO; +41H-0 + 20N,
Vo= 912 s/kr, t = 2163°C, f = 8405 kr/cm®, P = 415 /m,
[pH cKOPOCTH AETOHALMH ~ 5,5 kMm/cC.

Tabnnua 13. Hadunanumet, zpusynamst, Mot 4 aMMOHAIbE
BCOVULUX CHIPDAH MUDA

Dpaiiuiis
Ne 1r1sg | 189 ] 190 ] 191 | 192 | 193 | 194 | 195] 196 | 197 | 198
BspbiryaThie BeluccTsa ®apne
E = ] [
st &1 825 g2t g lg=l v
z SIE|E|EE 2| % 7|25 2 |EE ¢
TlEpEEE E | &lae] T
= [ -
Kanns uvtpar 5 5 5
Harpha Hirrpar 18 137.5 58
AMMOHUR HUTPAT 79 { 885718751955 88 67 | 44 [ 91,5)1 15 | 90 }865
Tporun 21 6,5 1125
MoHoHHTpOHAD TANTHR 15 }18.5
Junurponadraniin 12 8.5 8,5
Tpunxrponadraniii 4.5 27 5
JlpeBecHas myka
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Tabauua 13. IIpooo.cenue

DpaHun AN Monvuwa Yexns
Ne 1199 [ 200 | 201 | 202 | 203 | 204 | 205 | 206 | 207 | 208
BB dasse o
0 ]
NSRS - R N
c | o] S 158 | g 5| 5] 5| ¢
El el E|E5| Flz] 2| 2| 8| ¢2
% = £ E|lE2l ~ | < z z z z
= = = | 23 < < < 53
- — = - fomy
= =
AMMOHHA HUTpaAT 8791 79 815 | 874 | 82 83 90 85 1835 | 824
JlunidtpoTtonyos 2 2
TpoTun 5,5 15,8 18 12 10 11,5 ] 7.5 10.6
Jlwnutponagraang 12,6
Hentomnr 11,5
JlpeBecHas Myka 6,6 1.7 1.5
AmoMuiiii 8.5 . 5 7 6
[Mapadnun 0.5
Creapun i 1 0.5
Boarapnsa Hipeuus Cepmauna
Ne 1209 [ 210 | 188 | 211 212 | 213 | 214 | 215 | 216 | 217
sl lelelcele]lele s
= = = 5 = = =Y o o
% = = é < = -9 [
AMMOUUS 1Inpar 92 89 79 8351 74 82 18.5] 78 86 77
Tpona 11 21 4 16 1105
JtHiTpoOeH30 16.51 26
Xaopaunutpodenion 17 14 °
Kcnsiin 23
Ccpa . 5
JIpeBecHas Myka 2
Ne Poccus CWA bensr
218 | 188 | 219 | 220 | 221 | 222 | 223 | 219 | 224 | 225
c— bl E -
El:_|2 |8 |2c|2clB88|52| 5| E
2 12al8g|22|e28|eS[E8z|EQ| & | £
s |zg|z2=(s=|sS|228|25|2| 2| ¢
% SlE | < |2 < (<22~ < | &
AMMOUNA HUTPAT 72 79 80 83 40 60 79.5 80 54 90,5
ANMOHUS IHKpaT 28
Tpotun 21 20 9 60 40 15 20 20 9.5
JlpeBecHas ayka 8
AnoMinii 4,5 16
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KosnuuecTBo rpeMyueii pTyTH B AeTOHATOpe, HEOOXOAUMOe Afs Ha-
AEXKHOTO B3pbIBa HAPTATUTOB OBICTPO YBENUUUBAETCH [0 Mepe Mpecco-
BaHug MnaTpoHoB. Tak, coctaBel Ne 1A u 1C npu mnorHoctd 1,0 nerko
B3pPBIBAIOTCS MOCPEJACTBOM Kamcions, cogepxauero 0,75 r rpemyueit
pTYTH, 2 OpH ntordoctH 1,25 tpebyercs yxe 2 r 31oit conn. TTostonmy,
U1 BepHOH JleroHauuy nopoxoB Papee NPUMEHSIOT IPEMYUYEPTY THhIE
aetoHatopst B 1,5-2,0 r.

Bce HadTaduThHI HedyBCTBUTEAbHL K yaapy. Tak, HampuMep, Hau-
bonee mownbie copra 1C (mueigepnT, coct. 202) u 1B {cocr. 195) He
B3PbIBAIOTCH Jaxke MpH MaAeHHH Ha HHUX CTAJIbHOTO Tpy3a BecoM 4 Kr ¢
BbICOTHI | M. Kpome Toro, oHu He 4yBCTBUTENBHBI K TeMIepaTypPHbIM
kofebannsMm, 6e3 yuepba nepeHocaT 3aMopo3ku, Onarojaps yeMy HMe-
10T fBHble MPeHMYILEecTBa neped AMHAMHTAMH, He YCTYNas UM 10 CHIe
aeiicransg. BapbieHoli noteHuMan coprop ot Nel go Ned nocrenedHno na-
jaer.

Ineipeput npeacrapaser coGolt cTeXHOMeTPHYECKYIO CMeCh aM-
MHauHO# cenuTpbt ¢ guHUTpoHadTanHoM. T1o AeTOHAUMOHHLIM Xapak-
TEPHCTHKAM OH OJM30K K AMHAMHTY C COAePXKAHHEM HUTPOTIUUEepPUHA
75%. Ipu atom Temstora ero B3pbiBa coctasaser 4100 kDw/kr. Oteyter-
BHC TOKCHYHbLIX Ta30B M HU3Kag TeMIiepaTtypa B3pbiBa (4fd TPHIVHHTA
roche — 1875°C u couche — 1445°C) B cBOE BpeMs ¢aeilanM 3TH coCTa-
Bbl OYE€Hb YAOOHBIMM 718 [TOA3CMHbIX B3pHIBHBIX pador.

Oanako MaccoBoe MNpuMeHnsHHe noaodHpXx BB orpasxuuBanoch
HU3KOH HachIMHOH AIOTHOCTLIO, YTO TpeboBano 00BEMHBLIX OypoBbIX
CKBaXHH, a TBEpas KOHCHCTEHUHMS MATPOHOB 3aTPyAHANA 3allONHEHHe
wnypos. KpoMe 10oro, cocrasbl OKa3ankch BeCbMa YyBCTBHTENbLHbBI K CO-
Aepikauuio Biard. Yxe 1% nornow@HHON BOABI JOCTATOYHO, YTOOLI
KpaiiHe OrpaHUYUTh UX AETOHAUHUIO.

['nagHeifi HEAOCTATOK UIHEHAEPHTA, GPUMEHAEMOIO AN BOESHHbIX
ueneif, oKasaics B OYCHb HE3HAUUTENbHON pasHHle MEXAY MUIOTHOCTHIO
3aK1agKyd B cHapsaa (Bo H30exaHHWe CMeleHHs MpU BoiCTpene) H ripe-
AeJAbHOU AIOTHOCTLIO 32paja.

v Aunadranant 1c (wreitaepur, coct. 202) — GAenH0-KEATHIA Yaiue ¢ CEPBIM
OT/MBOM B3phiBYATHIH NOPOWIOK C MOHIHBIMHA JETOHAUHOHHBIMM XapaKTepu-
crukanmn: d = 1,15; obxarre cBMHUOBOrO (MaMHApa — 15 MM, pacuivpenne
ceuuioBoil 6omGut Tpayuns ~ 340 a; ckopocte ActoHaumu 3,5-3,8 km/c.
Masno gyBcTBHTEACH K YAapy. B cBo& Bpemst 3aMEHHA MHOIME IWHAMHTHI.
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AHTHTPH3YTHOE B3phiByatToe cpedctso. HInpoxo npHMeHANCs B CyXHX
IITONALHAX A8 NOAPLIBA KPENKUX NOPO, 4 TAKAKE B BOCHHOM Jene, 0CoDEHHO
ANSl CHAPMXECHUA MUH B NEPHOA NEPBOIt MUPOBOI BOKMHLL

B 1886 r. [1.M. YensuoB pazpaboran nepssiii OTe4eCTBEHHbIH aM-
MOHMT 110/] Ha3BaHUEM «IPoMoGoi», COAEPKaBIIHHA aMMHAYHY IO CESTUT-
py u nukpar amMmoHus (cocrt. 218, Taba. 13). BapeieHoe pa3znoxeHue
3TOTO MOTYUuero COCTaBa, PACCYHTAHHOE Ha MOJIHOE TOpEHHUe, OMUCHIBA-
€TCs YpaBHeHHEM:

NH,OCH»(NO;); + 8NH:NO; — 6CO, + 19H,0 + 10N,

Vo= 881 51, t = 2273°C, f = 8544 kr/cm®, P = 435 t/m

Beuiecrea 3toro tina o ®paHuuyu B CBOE BpeMs BBINMYCKATUCh C
nuTepoit «Cx» (cocr. 184).

HU3ipecTHbl ypaudHble MOMBITKY MCMOAL30BAHHS B «AMMHA4YHBIX»
B3pPBIBHBIX cocraBax auHHTpobeHzona (cocr. 182). Tak, lliBeuus u Aur-
Jig HalasuSid Ha ero OCHOBe TIpOU3BOACTBO OemanToB {cocT. 211, 212)
C HeBBLICOKOW Temileparypoii B3psiBa (t+~2190°C). 3HameHuTHIE repmaH-
CKHe POOYPHTBI TaKXKe BKJIIOHAH U30MEPHbIE CMECH XJIOPAUHUTPOOEH-
3osa (cocr. 215, 216).

Hns noBblueHUs 4YyBCTBHTENBHOCTH H YCHWIEHHUS HETOHALMOHHbBIX
CBOJCTB B HEKOTOPbIE COCTABBI C HUTPATOM aMMOHHS BKIOYAIOT TeTPHII
(cocr. 157, 185-187), puuurpobenson (cocr. 182) unu xemana (NX,
cocT. 217). TociaenHee BewecTBO MMEET BHYLUHTEsbHbie B3phiBUaTbie
XapakTepucTHKH: V, =990 n, f = 8129 Kr/cMm?. CKopocThb ero AeTOHAUMUH
npu nnorHoctd 1,47 cocraenser 5,7 kM/c, a ipu miordHocTu 1,68 gocru-
raer 6,075 km/c. OnHako, sanbHeiiiiee NpeccoOBaHKHE ITOTO COCTABa MPH-
BOJHUT K BhIPOXKIAEHHIO €10 OpHU3aHTHBIX CBOMCTB.

"C OTKpBbITHEM M NMPOU3BOACTBOM TPOTHJIA K Haualy XX B. IOABM-
JIUCh €r0 MOTYYHe B3phIBYAThIE CMECH C aMMHMaUHOIt cenuTpoii (tabn. 12-
15). Ony cpa3y Haliay NpUMEHeHHe Kak i rOPHBIX paboT (aMMOHH-
ThI), T2K U A7 CHapsKeHHs Goenpunacos (aMmoToabl). Yxe k 1910 r.
npou3BoAcTBO aMmmoHHTOB B ['epmanuu cocrasuio 30000 T.

v AmmonnT Ne9 (coct. 220) -- cBetno-cepbiii nopouuek, coepxawui 83%
amauadiol cenntpbl, 9% Tpotina n 8% apesechoil Myxu. Ob6nanaer BecrMa
HH3KOH nnotHocTsI0 0,9 ¢ HEBHIAAIOWIMMHCS B3PLIBHLIMH XAPaKTEPHCTHKA-
Mu. Jdedopmauns cBUHUOBOrO UMIMHAPA He TpeRbilaeT 11 MM; cKOpocTh
JetoHauuu — 2,5 km/c; paciudpense cBHHUOBOH 6oMOb1 Tpayuns — 310 mu.
Brnaroasaps He BeicoxkoH TEMNepaType B3phiBa WHPOKO NPHUMEHANCH A4 T04-
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3€MHBIX MTACTOBBIX BIPhiBHEIX pafoT. C HEGObIMMY BAPHALUAMH HCNOAL-
3oBancs B Poccuu, Iepmaiinn, @paHuuy ¥ apyrux crpanax (coct. 199, 201,
206, 213). B HacTosuMit MOMCHT TOT AMMOHHT 3aMEHEN rpaHyHPOBaKHbi-
MH COPTaMH.

v’ Ammotoa 40/60 (coct. 221) — cBeTno-*ENTHIA MOPOLIOK WM NIABNEHBIH
npoIyKT. COCTOMT M3 aMMUauHON CEABTPLE ¢ TPOTHAOM B COOTHOIEHMH 2:3.
Mouoe GpusantHoe cpeacrso. Ilpu ninoriioctu 1,45 pa3sBuBaeT cxopocth
HeToHauuy 10 5,0 km/c; aedopmauus npu oOxaTiy CBUHLOBOIO LUIHHIDA
coctaiset 20 M. PyracHeie CBOHCTBA OCTaBJIAIOT KEJAaTh JNy4lIero: pac-
iMpenne cBHHUOBOM GomObl B Tecte Tpayusis He npenpiwaer 310 M. Bax-
Hefiniee Goesoe BB nepuoaa nepBsoit u BTopoi MupoBoii BOKHBL

v AmmoTon 60/40 (cocy. 222) nposBASCT NOBLIUCHHBIE GPU3AHTHBIE CBOKUCT-
sa. PazBnsaet ckopocthb aeToHaluy 10 6,5 kM/c tpn maoTHocty 1,5. [pume-
HAIOT ANS 0APbIBA OYEHB KPEIKUX CKaNbHBIX OPO] # CHapskeHHs Gocnpu-
11acoB.

Bnsore no noss-

JIEHHs1 FPaHyJIUPOBaH-

HBIX npocreitinx BB

3TH NMOPOLIKOBBIE CO-

craBbl  ObUIM  TMOM-

DYICIIMMH B apceHane

ropHopobuiTinkos. B

HX 4uCJie: CeKYDHT,

JOHAPHT, podypHT ¥y

(FepMmaHus); HETpam-

moBHT  (Py™mbInus);

amartoJ (CLLIA); 6an-

KaHHT, BepHHUK (bon-

rapus); naxcurt {BeH-

rpus); 6adaunnT (be-
nerusy; maygep (Adr-
5ius); HUTpaTel Nn°QOa

1 Nn°Ob (Dpanuus);

OTEUECTBEHHBIH aM-

monruT 62KB 1 apyrue.

Hekortoprie ammonnTbt (BuTpar Nn°31R, ®panuus, cocr. 200)

COAEPXAT HeHTOJHT — cruiag TpoThiaa ¢ TOHom (TpunurponeHraspur-

PUTOM).

OaHUM M3 NIyTEH NMOBbIWIEHUS IHEPTOEMKOCTH AMMOHBHTOB SIBJiS€T-

C4a BBE€JECHHC B HX COCTAaB aJlllOMHUHHUSA HIIH bosnee AECWEBBIX MeTalinde-
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CKUX MOPOLWKOB, COASPKALMX KPpeMHUH: GeppOCHANIMA H CHIUKOKDIb-
uui (amMMoHaAJBI U nepMoHaJaBl). Hanpumep, Oonrapckuli aMMOHHT
®C 8 KauecTBe rOPIOYETO COASPHHUT heppoCHAHLIMA U XapaKkTepU3yeTCs
TemoTo# B3pbiaa 6130 k/Ix/kr, ckopocTbio geroHauud 3,5 kM/c (npu d =
1,1), KpuTHYSCKUM AUaMeTpoOM 9 mMm.

Hns moapeisa kpenyaimux nopoa ao cepelutst 80-x rogos XX 8.
BLIMYCKAJICH OTEUYESCTBEHHbIH MIPeCcCOBaHHbIN CRAIBHBIH aAMMOHHT Nal,
CCHCHOUIH3HPOBAHHDBIH TeKCOTeHOM. DTOT NPOAYKT OTIUHAETCH MOBbLI-
teHHOH OpU3aHTHOCTBID, MPU OTHOCUTENLHOH MIOTHOCTH 1,5 cKOpPOCTH
ero jeToHauuu gocruraer 6,0 km/c.

BBeaeHue B aAMMOHHTBI U amMMoHAABI 6-15% rexkcoreHa (cocT.
182, 183) uau T3Ha (cocr. 181) mo3songeT yMEHbWHTL WX KPUTHYE-
CKUif gHaMeTp A0 4 MM, 4TO UCMONL3YETCH AN KOHTYPHBIX B3PHIBOB.

CospemeHHble NOPOLIKOOOpa3Hble AMMOHHMTBI 1 AMMGHAJBI HC-
NOJIL3YIOT B OCHOBHOM B MAaTPOHUPOBAHHOM BUjE A8 BTOPUYHOrO MHH-
uMuposanus Oosee ynoOHbIX B pabore rpaHy HMpOBaHHLIX ¢ BOJOHA-
nonHeHHbIX BB.

OTedecTreHHBIC BAPUAHTHI MTOPOIIKOOOPa3HbIX AMMOHHTOB BLITYC-
KalTCs TOALKO B BOJAOYCTOHYNBOM BapuanTe Ha Oasze rugpodobHoii am-
muayHo# cenutper JKBK. '

Tak, ammount 67KB npejcrasnser coboit 6HHAPHYIO CMECh aMMU-
auyHOM CenUTpPhl ¢ TPOTUAOM, B amMoHaa M-10 sxoguT amoMuHHeBbIH
NOpoLoK, a B CKanbHBIE amMmonan Ne3 pnoGaeneH rekcoren. CKopocTh
WX ASTOHAUMH COoCTapisgeT 3,6-4,8 kM/c, a KPUTHHSCKUH AUaMeTp Npu

HachIMHOM MIOTHOCTH 8-13 MM.

v AMMOHAJI BOAOYCTOHYMBBLIHA oTeyecTBeHHbIt (coct. 223) — cepebpucro-
cepblif NOpOILOK, Coaepxamki 79,5% avMuauHol MUKpPONTOPHCTON CEMTHTRLI
mapku «I», 15% tporuia u 4,5% amomunus. [lo cocraBy npubmukaercs K
aHrjMAckoMy amMoHaty (coct. 204, taba. 13). Obaanaetr mMowHsiM (yrac-
HbiM JeHCTBHEM, HE 4YBCTBHUTENEH K yapy, IpW XpaleHuy cnéxupaercs; d =
1,0; obxaruc CBHHLIIOBOrO UHAMHAPA — |7 MM; pacillMpenue CBHHUOBOW OoM-
6nt B Tecre Tpayuns - 400 mMn; MakcuMansHas cKopocTs jJeToHauuu 4,0-4,5
km/c. Hiupoko npuMensicst B 00BoaAHENHHbIN 3a604x. B HacToswee Bpems yc-
TYWI MECTO rpady THpOBaHHbIM (JOpAar:.

- TonkoaucniepcHas CTPYKTYpa HOPOIIKCOOGPA3HBIX AMMOHHMTOB, C
OfHOH CcTOPOHBI, 00ycnoBAUBaET UX Oosiee BBICOKYI ASTOHAUUOHHYIO
crocoBHOCTL: 418 MOAPbIBA AOCTATOUYHO Kanciog-aeToHatopa. OaHaKo
BO3HUKaOT MHOTOYUCJIICHHbIC ﬂpO6ﬂeMbl B IpouccCe UX IKCIlayaTaluH.
TaK, [IPpU XpaHCHHUH 3TH COCTABbI NMOCTCIICHHO CIACIKUBAIOTCH, UTO MIPHBO-
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JUT K PE3KOMY MaaeHHIo B3pbIBYaTHIX cBolicte. [TogoOHbie BewecTaa
MaJlo APUTOAHBI AT MEXaHHU3UPOBAHHOH 3aKIafKH: OHU MbUIIT W, [Jas-
HOE, 4yBCTBUTEJILHbI K MEXAHHUYECKHUM BO3AciHcTBHAM. HakoHel, oHuU He
AOAX0AAT il OOBOAHEHHBLIX CKBAXKUH: IIJIOXO TOHYT, GIOTHPYIOT,
thierMaTH3upyoTes BooH.

Hz6exare 3TUX HEZOCTATKOB MO3BOIOT TPAHY/JIHPGBaHHBIE aM-
MOHHTBI: TPAMMOHHTBI, TpPAMMOBAIBI U rpaunToasl. Ha ceroans
YCTaHOBJACHO, UTO NPU MOAPLIBE CKBAXHH auamerpom cabie 150 mm
HeT 0cob0M pasHULbl B CKOPOCTH JSTOHALMH MENKOAHCAEPCHBIX H Tpa-
HYJUPOBAHHBIX B3PLIBYATHIX COCTABOB. \

Jlo HenasHEro BPEMEHH BhIMyCKANOCh HECKOJBKO MApOK GTedecT-
BE€HHLIX TPAMMOHMTOB ¢ cogepakanuem tporuna 21-70%. B nHacrosamwmii
MOMEHT MAPOM3BOAUTCS TOJILKO rpamMMoHuT 79/21 (OuiBuivii aMmMouuT
Ne6, TORBKO B IPaHyIMPOBAHHOM BHAE), NPEACTARMIIOIMMUI MeXxaHuye-
CKYIO CMECh aMMHa4HOH cesuTpel ¢ vewyiyarsiM TpotunoM. Cocras
COXpaHseT ASTOHAIMOHHYIO CHOCOOHOCTL APHU COASPKaAHUM B HEM [0
25% Boabl. CKOpPocTh ero AeroHauuH 3,2-4,6 kM/c npd niordHoct 1,0-
1,35 (uame 4,2 km/c), a rerora 3puiza 4000 k/Ix/kr. [Tpuuém, npu co-
gepxkanuu 8 HEM o 10-12% Boant addexTusHOCTL B3pHIBE AAXKE BO3-
pactaer. ['paHyjinpoBaHue 3TOro APOAYKT2 APHBOAMT K YCHICHHIO €r0
Opu3aHTHLIX CBOHCTB: B TECTE Ha 0OOarHe CBUHLOBOrO UWIHHAPa Je-
dopmauus pozpacraet ¢ 14-18 mm o 20-25 MmMm.

I'paMMoHaNBI TIPEACTABASIOT COOOH rpaHYyINpPOBAHBBIE AMMGHA-
Jabl. X0pollo 32peKoMeHA0BaNH ¢e6s rPAaHNTOIBI — BOAOYCTOHYHUBLIE
COCTaBbl, B KOTOPbIX THAPOM3OISLMS aMMUAYHON CeNUTPbl JOCTUTASTCS
B peaynbTare 00pa30BaHus 3MyJIbCHU OKUCIKTENCH B TPOTUIIC B NPUCY T-
CTBMHU MMOBEPXHOCTHO-AKTUBHbIX BSLIECTB.

OreuecrBeHHbIE TPAaHATOABI Mapru «1» u «7A», coaepkaiuue
anroMuHui, 6e3 yuiepba BbIASPKUBAIOT AauTeNbHOE NpebbiBaHue MoA
sog0i. Ckopocre ux aetosamuu 5,0-3,5 km/c.

Ewe 8 nauane XX g. 6bi10 ycraHosIeHO uHrubupytouee aeicraue
HEKOTOPbIX BEUIECTB Ha PEAKLMIO B3PLIBHOIO OKHCICHHUS PYAHLIX rasos.
Brauane stor 3¢ ekt Obi1 00HapyXKeH y coNnel weIouHbIX MeTansios. B
YHUCIe COBPEMEHHBIX A002BOK ¢ NMOA0OHLIM AeiicTareM XJopua, Hurpar
u hopMuar HaTpHg; XaopUa, cyisdar U oKcalaT aMMOHuUs; cylsibipar Ha-
pyst u apyrue conu. Mx aHTUrpU3yTHOE BAMSHHE CB3aHO KaK C MOHH-
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KEeHHEM TeMOeparypbl B3pblaa, TAK H APAMbIM [JIAMEracsliuM JeHCTRH-

€M, 4TO MO3BOJWIO CO31aTh Ha 6a3e aMMHURUHOH CeANTPbI Leblid apce-

Hal npepoxpaunrtenabubix BB (tata. 14).

Ta6anua 14. IIpedoxpanumesnvie BB ¢edyuiux cmpan na ocnoee
AMMUAYHOLL CeUmpbl

CCCP! boarapus Hexocnopakhs I'epymanns
N $226 | 227 | 228 | 229 | 230 | 231 { 232 [ 233 | 234 | 235
= T_' £ £ £ = S R I s
I z S |8l ElZ22l5cl5c 88| SE
o S| 8| 2| £ |E8|E|55lEg|Eg
: g 51 8|5 | 2|7 |=E|2E[28|88
B =
Kanhs HHTpar 6
Hatpus xnoptua 20 20 15 18 20 | 5981 23
AMMOHHA HHUTpaT 64 62 69 | 66.2 1645 | 2451545 {305] 765 77
AMMOI13 OKCaiaT 15
AMMOHNS XJ0pHA 40
AMMOHHs cyibdaT 17
bapna cyasgat 3.5
Tpotiit 16 10 IS 1471 7 14 8.5 6
Hutpouenmo.ioza 7 1 7 27.5
Yronb ipeBecHblii 1
IlpesecHan Myka 1 | [ 1.5 1.2 1,5
[Tpoune q06aBKkH 2
Dpanina SInouns Asria
No 236 | 237 | 238 | 239 240 241 | 242 | 243 | 244 | 245
— O Q 2]
TEl82|2E S| == |, s| 2| 5 3
” s2|Ze|E5| £ E2)sg1 ¢ 2| & 2
° 2:|8nlzd) £ E2 |53l 81 5 &) £
EE|I==as 2|28 |F | 2| S| & 3
< - B =
Hatpns sarpat 4 46.8 [ 15.1
Haypusa ¢opmHat 25
Harpna xaopix 8.5 18 49 36 16 2461 27,1255
AMMOHUA HHTPAT 735 { 67.51 33 37 63 4271 20 14654 99 30
AMMOHHE NepXAopaT 9
AMMOHIIA XJIOpHA 279 | 156
bapus cynbar 9.7
Hurpotosyon 3.5
Tporun 15 9.5 6
Hurpouesiaonosa 12.3 25 26,5 ) 394 16 8.7 11
Yrosib ApEBECHBI 3.8
JipeBecHas myKa 3 5
Topd S
[1poune n06aBKkn 0.7 2 2 24 1 38 1 85 6.7 | 33
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OreuecTBeHHbIE NPEIOXPAHHTENbHbIE AMMOHATBI, B OCHOBHOM
COCTOSILIME M3 CMECH aMMHa4YHOH CenHTphl, TPOTHNA U OOLIUHON MoBa-
peHHoil conu, npeacrasneHbl Mapkamu AII-52KB u T-19. Temneparypa
B3pblBa 3THX cocTaBos aocturaet 2230-2520°C, Teora B3puiza — 3410-
3500 kJx/Kr, CKOpPOCTL ASTOHALIMHK [TPH OTHOCUTENBHOM mioTHocTH 1,0-
1,2 cocrasnser 3,6-4,6 km/c, kpurHdeckui auamerp — 10-12 mm. B cBog
BpeMs A 9THX Lesiell akTHBHO NpHMeHsJICH HpeRoXpasuTedbHbIl
ammonnT ITPKB-20 (cocr. 226).

BpuzanrHocTs yriieauroB Mapok 3-6 u 12-IB, cencubunusupo-
BAHHBIX HUTPO3(HPAMH, H HOHMTOB, B KOTOPLIX aMMHauyHas CeluTpa
3aMeHeHa HaTpHeBoH, B 2-3 pa3a HHXKE, HO OHHU HMEIOT Donee HHU3KYIO
reMmmepatypy B3pbiea (1790°C), uro aenaer ux GezonacHee 8 3ara3zoBaH-

HbIX [IaxTax.

v Ammonut TKB-20 (coct. 226) sknoyact 64% Hutpara ammoHud, 16% tpo-
tina u 20% xnopuna Hatpus. Ero HeBbICOKME JeTOHAUMOHHEIC XapakTeprCTH-
ki1 (yracHocTs B CBUHLIOBOH O0MGOe — 265 a1, obaTie CBUHLIOBOTO IHIHHI-
pa — 13 MM) BOJINE KOMIOEHCHPYIOTCS HA3KOH TeMreparypoii B3psiBa U fjlame-
racsiuy dGdextoM. [Tpy nnoTHocTH 3aknagké 1,1 cKOpOCTh ero AETOHALUA
coctaBisier 2,8 - 3,4 KMm/c, a B cTanbHoM wimype 10 4,35 kM/c. [Npumeredne He-
CKOJILKO OrpalvuMBactcs OOnblINM Kputudeckum anamerpoMm — 28 mm. Hiu-
POKO ACTIONL30BANICS B KAMEHHOYTOILHBIX HIAXTax.

HecMmortps Ha BHywMTeNibHblE ASTOHALMOHHBIE XapPaKTEPHCTHKH
HUTPaT aMMOHHA MOXXHO 3aCTaBUTh ropeTh nocnokoliHee. Tak, oM npu-
MEHSIETCsl B KayeCTBE PEaKTHBHOIO CMECEBOIO I'OpHOUEro B HEKOTOPBIX
cHCTeMax TBEPAOTOIUIMBHBLIX paket (Hanpumep, [Mongpuc unu Fillips
petrol, coct. 1687).

Kcratn, ponuoit Opar amMMuauHOH CenUTPbl HHUTPHT AMMOHHUS
O4EHb B3PLIBOOIIACEH U JIETKO pa3jlaracTcs CO B3PLIBOM Ha a3OT U BOAy
npu 6vicTpoM HarpesaHuu Boitiie 60°C.

B HekoTOpbIX PYKOBOJCTBAX €0 A2Xe PEKOMEHAYIOT Ais Mo-
JAydyeHus azora B jabopaTopHbIX ycnoBHax. A30r aeicTau-
TENbHO MIoJyUaeTcs 6blcTpo U APOCTO. Ho But 3T0r0 syutue He
nenaiire. Tem Oosiee He GepuTe B paboTy OONbLILIYIO 32rpy3Ky
aroro Bewecrsa. Kyna 6ezonacHee Ha koCTpe kedb aMMOHaJ,

B npox3s0aCTEE B3pLIBYATHIX BELIECTB HUTPUT AMMOHHS ODBLIYHO HE
OPUMEHAETCS H3-32 BLICOKOH CKJIIOHHOCTH K CAMOJCTOHALHH, 3210 OH
yCIien He pas MoatlyTHTh Haa H3YHaBlUHUMH €70 XUMHKaMH.
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v Hutpur ammonns NH,NO; — Oenbiif KpUCTALTMUMECKHI TOPOLIOK, XKei-
TelowWu# Ha cBety, d = 1,69, t5,,, 60°C co BipuisoM, pactBopuM B BoJe (180%
npu 20°C), sTakoae, He pactBopuM B 2Qupe. Paznaraercs npu Xpaueiind Hin
OCTOPOKHOM HarpeBanu. JIETOHRMPYET OT TPEHUS HAH Yaapa.

3.2. Bapuvieuamxa u3 600o.

ﬂ"oxome, KTO-TO KW BAPSMb MOBEPHUII, YTO «Kaljisi KaMeHb TOYHUT» U
PELIHI 3alIOSIHUTD BCE AYCTOTHI B CHIYYHX B3PbIBYATHIX BELIECT-
Bax BOJOH. Pe3ynbrarThl NpeB30olWIH BCe 0XKHAaHUs, Hy NMPAMO Kak Kalla
U3 TOMOopa.

Tax, Ha ocHoBe BCE TOH Ke aMMMaYHOW CeMTPhl M BOJB! MOSBHIICS
uespld Kaace BpICOK0IDhEKTUBHBIX OPHU3aHTHRIX KOMAO3UUUA — BoHO-
cogepxkamux B3puiBuathix BemecTB (BBB). B kauecree sxuakoro Ha-
AOSHUTERS W MUacTUHKaTOpa OHM BKIIOYAIOT BOJHBIE T'ejiH C PacTBo-
pOM aMMuauHoi cenuTpsl (Tadn. 15).

Tabauua 15. Ilpombruaennsie 6odocodeprcauitie BB

[epvanns lreuus Benrpis
Nel 246 | 247 | 248 | 249 | 250 | 251 | 252 | 253
o, Xabnactat Peoant Peomerc A ["aGpo-
Kumur 3T
NelO NoBS | NeP-251 NeA-2 Taépa.| Kunk.| Noi§
Hatpus nutpat 25 10 13
Hatpus unipur 2,5 1,6
AMMOHIIS HUTPAT 40 48,8 62,6 28 57 89.6 37 67
Kanbuua nirpar 26,5 21.7
MeThnaaMnHa HuTpat 35
Tpotun 25 23 18
DTHACHTAHKO b 5 2 4
Boaa ] 15 10.6 11 15 16 14,5 15
Anrtomunuii (myapa) 1.7 10 7.5 8 5.4
Jluseabroe Tonanso 2.3 5
Trépaoe roprouee 3.5
Kpaxman 2
['vap (ryaprav) 1.3 1.5 1.45 0.45
Cusbconyt 7.3
CitHbka 0.1
ITurmenT (ny Apa) 3
Csra ) 0.05 0,05

D710 MO3BOASET NOYTH B/IBOE YBE/IHUNTH OTHOCHTEIIbHYIO IIOTHOCTH
nogobHeIx cocrasos (1,5-1,6), npHaars HM BOAOYCTONYHUBOCTE M TEKYy-
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YECTh IS MEXaHM3UpOBaHHON 3arpy3kd no TpyOonpoBoaaM, a TaKKE
CHH3UTDb Uy BCTBUTEIBHOCTb K MEXAHHUECKUM BO3ACHCTBUAM.

AKBATOJBI [PEACTaBISIOT coDoi MoTHRIE yCTOHUHBLIC CYCHEH3HH,
Te€paoi da3oil KOTOPBIX CAYXKHT CMECh IPaHy/IMpOBAHHON aMMHauHOH
CEJIMTPBI ¢ TPAHYIOTOJAOM Wi anfomoToqdom. Fenesas daza npeacras-
JICHA HACBIICHHBIM PacTBOPOM aMMHAaYHOH CEAMTPLI B COUETAHUM C Ha-
TPUECBOH UAM KanbUUeBOH, MOBBIUAIOUIMX KOHUCHTPALMIO OKHCAMTENS.
Pacteop 3arymaetcs ryapramoMm (ryapoM), KpaxmanoMm nubo colsMu
KapOOKCUMETHITLEUTIONO3bl M CTPYKTYPHPYETCS CIUHBAIOUIMMU peareH-
TaMu.

B umMcie TakUX OTEUECTBEHHBIX CocTasos akBarto T-20, ugsann-
ThI ¥ paznvatouiMecs s ropsueM suae BBB mapku I'JIT.

A

(HUATAPA

BN (N

Kap6oroasl — BBB, 3acTolsalomue ROCAC 3aNUBKH B CKBAKHHY.
[Mpencrasnsor coboli HU3KOMNABKYIO CMECh aMMHAYHO CEHIMTPLI H Kap-
Bamnaa, yeunennyto tpotusnioM. CozepkaT BoaHbIH pacTsop coneit kap-
OOKCHUMETHIILIESTIONO3bI, «APOLUKUTHIH» OuxpomaTamu. OHH He UyBCTBH-
TeNbHbl K MEXAHHUYECKOMY BO3ACHCTBHIO, B TOM UMC/E JAa)Ke MpU Harpe-
BAHMWHU, U MOryr 0e€3 yuiepOa HaXoauTbCsd B CKBaKHMHE MOA BOAOH B
TEUCHUE MECHLa.

Mx 83pbis 00ecrieunBacTcs MOUIHBIM NPOMEXYTOUHBIM ACTOHATO-
POM H MPOTEKACT MO Y PABHEHHIO! ‘
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3INH,NO; + CO(NHz)z — CO; + 4N, + 8H,0
Vo= 968 n/kr, Q = 3810 k/Dx/kr

OteuectBeHHEI kKapboToa mapku I'JI-15T BrirovaeT rpanysoroa.
Kapb6oron I'JI-10B ycuieH amiOMHHUEBBIM MOPOLIKOM. A KapfoToa
DT-10 coaepxut ¢eppocrnnumii. Hx NpUroToBAAIOT Ha MECTE NOAPbIBa
W3 OTHENbHBIX KOMAOHEHTOB.

AxBanan A-10 npencrasnser co0OH cMech METalIM3HPOBAHHOM
(azbl (MeJIKO TMCIEPCHOro aJlOMHHHUSA UM QeppoCHIMLHA) C HACBILIEH-
HBIM PacTBOPOM aMMHAYHONH CEJIUTPbl U U3rOTOBJISETCS HA MECTE MpH-
meHeHus. Ot npyrux BB oTnuuaerca pexopaHo 601b1IHM KPUTHYECKUM
nuameTpoM netoHauuu Ao 300 mMM.

AKBaHHTBI Pa3iebHOI0 3apAKaHAs COYETAOT JOCTOMHCTBA Ipa-
HYJHUPOBaHHBIX W Bojocodepxkaniux BB. OreuectBenubie copra npen-
craBneHbl MapkaMu AP3-8H u AP3-811. Ouu npuMeHAIOTCSA B MOI3EM-
HBIX yeAoBuaX. COcToAT U3 CMeCH aMMHavHol CENUTPLI, alFOMUHHEBOTO
nopouika, Boabl W 3aryctutens. [lpuroroBnftorca no 3MyibCHOHHOH
TEXHOJIOPMHM W BHIMYCKAIOTCA B BHAE FpaHyJsi, KOTOphIE Mi1acTUQUUHpY-
HOTCS BOOH B MpoLecce MHEBMO3aPANKH.

Apcenasn noxoOHbiX uMnopTHeix BBB ouenb BHyLLlMTeJ]belH

- LIBEACKHEC PEeOJINThI U peoMeKe A (YCUJICHHBI aTIOMUHHEM);

- KaHaJCKHC AKBAMEKChI, HHTPEKCHI, THAPOMEKCHLI H MoBepreJ
(oTnnyaroTcs  Xopowed TEKydecTblO, CKOPOCTb ACTOHALMHU
3,5-5,2 kM/c nipu niAoTHocTH 1,25-1,58);

- aMepHKaHCKHE MacTooOpa3HbiC TOBEKCHI, CJAapPHUTLI, CJapaH,
TpOrejibl, ciaapbl W rescodOpasHble KapHoreibl, yCHICHHbIE
nepxJyioparaMy (CKopocTh AeToHauun 3,4-6,8 KM/C nmpu AAOTHO-
cru 1,1-1,5, Q = 2770-5710 kx/kr);

- noasckuil Barepren (ckopocTh AeToHaUUH 4,5 KM/C 1PpU ANOTHO-
ctn 1,4, Q = 3650 x/Ix/kr);

- BeHrepckue radbopoznrnl naactuyeie (d = 1,4-1,6) u cycnensu-
outiste (d = 1,3-1,4) (ceHcHOMAN3ZMPOBaHbl TPOTHIIOM, YCTOHYH-
BO IETOHHUPYIOT B CKBaxHHAX nuameTtpom 50-120 mm, Q = 3280-
4120 kJx/xr);

- HeMeukue XabaacTHThl (A6 TOHAUMOHHAA YYBCTBUTE/ILHOCTE MO~
BbilIEHA BBE/ICHUEM B COCTaB HMTPUTA HATPUs).

OmyabcuoHHbie BB (3MyanTel, aMynanbl, KeMuThI, peoreiin) ce-

rogHs ABISAOTCA, NOKalyH, HanboOee MepCreKTUBHBIMH AJi1 OPHOIO-

/
7
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GpiBaromeli npoMbilieHHOCTH. OHM NpeacTaBasioT HEJOPOrHeE, BOJOYC-
TOHYMBBIE IMYJIBCHH BOJHBIX PACTBOPOB aMMHMa4yHON CENUTPBI, YCWICH-
Holi HaTpueBoil Mnn xaneuueBoil, ¢ Heprenpogykramu (T, mazyrom,
He(TAHBIMY MaciaMu UM napaduHoM). Jlis nOBbILIEHHA NETOHALHOH-
HOM 4yBCTBUTENBHOCTH B HHUX BBOJAT MHUKPOIY3bIPEKH RO3AYXd B NOJIM-
MepHoil obonouyke. B kauecTBe 3MyNbraTopoB HCMONB3YIOT NOBEPXHOCT-
HO aKTHBHBIC COJIM XKUPHBIX KHUCJIOT, 3Hpbl cOpOUTa, NOJIHMEPHLIE OK-
Ca30JIMHBI, MOTUITHIEHOKCHIB! WIIH HOJHITHICHITHKOIIH.

OTedecTBeHHbIE Ma3yTcOAeP/KaliHe IMYJIHTHI MMEIOT OTHOCH-
TenbHYIO fIOTHOCTH 1,2-1,3 ¥ XapakrepH3ytoTcst CKOPOCTHIO TE€TOHALUH
4,9-5,2 xm/c. Tennora ux B3puiBa 3500-4100 k/x/Kr, a KPUTHYECKHI
OUaMEeTp OTKpbITOro 3apana 29 mM. OHM YCTOHYMBO JETOHHPYIOT OT
0OBIYHOr0 Kancrons-eToHaropa.

I'naBa 4. /luHamMuT — 310 3BY4UT ropao

4.1. Dero He 6 warane

E cnu Obl B cBOE BpeMs wranbauckuit xumuk A. Combpepo (Cobpe-

po) nepenyTal W BMECTO a30THOH KMCJIOTHI B3l B peakuuio doc-
dopHyt0, ¢ Hero nony4ywica Obl Heroxoil GapmaueBr, ¥ OH cTan Obl
NEPBOOTKpLIBATENEM Mpe-
napara «rnuuepodocdar,
NPUMEHAEMOro MpH  HC-
TOUWIEHUH oprauusma. B
KOHILIE KOHLIOB, Ny yllie Obl
OH M300pén 3HaAMEHUTYIO
wnany. OpHako cynpba
pacmopsAguiack HHaye M
UMEHHO OH B 1846 r. B na-
boparopun [lenyza cuH-
TE3UpOBA CaMOE H3BECT-
HOE B3PBIBYATOE BEILECT-
BO TPHHHTPOIJIHLEPUH
(3HaMeHUTHIIT HATPOJIeyM
WM ApOCTO HHTPOIH-
nepPHH).
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[Tonauany Hlapns Bropn (1817-1884) npunucan emy xuporo-
nobuyto cTpyxtypy (1854), npaBna, Kak MOCYWTAIHN COBPEMEH-
HHKM «ownboyHytoy. Bpems Bc€ paccraBniseT Mo cBOUM Mec-
TaM M CErOfHA TOYHO YCTAHOBACHO, YTO HUTPOTTHUEPHH AeH-

CTBHTE/IBHO SABNAETCH He HHUTPOCOEIMHEHHEM, a CIIOKHBIM
3¢pupom a30THOMH KHMCOTLI. [To3TOMy rpamMoTHee Ha3bIBaTh €ro
«rJIALEPHHA TPHHHTPATOM).

B mMeanuWHCKOH NpakTHKE B Ka4eCcTBE CEPACYHO-CACY ANCTOTO Cpesl-
CTBA HUTPOTJIMLEPHH, MO-BHANMOMY, CTAT MPUMEHATLCA MOCHE TOro, Kak
ero u3o0peratesib ¢ GONBIO B CepAlUE MOHAM, YTO XKHUTh acTalicd ciydaii-
HO.

v Hurporauuepur (ravuepuHa TPUMHUTPAT, TPHHHTPOLIHUEPHH, HNTPOae-
¥M, TpuHuTpul, riaonond) O, NOCH(CH,0ONQO,), - Gecusertias MacisHu-
CTas KHUAKOCTh CO CNAAKOBATO-KIYUNM BKYCOM, MPH KOMHATHON TeMnepaType
oc3 3anaxa. Heorpanuuenno pactBopuM B aHpe, XOpoulo pacTBOpuM B XJ0-
podopme u aucToHe, pacTBopuM B 3tanone (25%), Meranoae (7%), GeHzone u
YKCYCHOH KHCROTE, MANO PACTBOPHM B CEPOYTAEPOLE, TUrpOHHE, NEeTPoIcHHOM
pupe u Boae (npu 20°C — 1:800 uam 0,14%, npu 50°C - 0,25%). Behue 50°C
JNETHT © XapaKTepHbIM 3anaxoM. JICTOHHPYeT OT TPEHHs, YAapa Win PE3Koro
narpesanus. Baxneiuini komuoneHr Miorux BB, nupokcuianiossix nopoxos,
KONNOWAANLHBIX BHAOB PaKeTioro tormmba. CepacuHO-COCYAHCTOE CPCACTBO
(cycTax, HUTPOHT, TPUHHUTPOAOHT i Jp.).

Kcrarn, ecnu, "He nait 6or, y Bac HauuHaeTcs npucTyn cTeHokap-
IMH, a B aNTeKy WATH najlexo, Bel MoxeTe CHHTE3UpPOBATh HUTPOITIHLE-
PHH Jaxe Ha cOOCTBEHHON Ky XHe.

Jaiite ci1oBo, 4TO UCNob3yeTe Nnpenapar TOIbKO M0 MEAHLMH-
CKOMY Ha3HAUYCHUIO, W HE 3a0yAbTe MOMPOCUTH BCEBBILIHETO O
Munocepanu!

M3 MHOrouncneHHbIx crnocobOB MONyYeHHs 3TOro HyJAECHOro Mpo-
aykra (Hobenda, Konna, Hatana, [lmuaa, bytmu-®oue u np.) 3aciayxu-
- BaeT BHHMAaHUA «KyXOHHbIH yHuBepcanbHblit Nel». IlpaBaa, metoa byT-
mu-Doue (1872), Bruttouarolunii MpeaBapHTeNbHYO CTaHIO 00pa3oBa-
HUSA MIHLIEPUHCEPHOT KMCIOTBI TOXKE 3acyKHBAeT BHUMAHUSA, HO MOCJie
COKpYIUHTENBHOTO B3pbiBa B JlemMbepe (Aurnus, 1882) 1 61 ero Bam ne
COBETOBAI. )

C momenTa u300peTeHns HHTPOTFNMUEPHHA 3aBOJBl MO €0 MPOU3-
BOACTBY C MOPazUTENbHOH HACTOHYHMBOCTBIO OfHH 3a APYTHM [0JIroe
BpeMs_ B3JieTalld Ha BO3IYX.
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I Ecnu y Bac ¢ mepBoro pasa Toxe He NOAYUYMTCH, 3HAYMT, 3TO

yBjieueHue He ais Bac!

Q Ouenv arkypamuo 8 mepubiii yuiundp Ha 75 yn gretime 15
M Ovimswgen azomuoii (98%) u 45 ma konyenmpuposanHoii cep-
nou kucaomol. Codepacumoe YuruHopa OXAAOUME 6 HAULKE CO

@ aboo 00 0°C. Iunemkou oueno OCMOPONCHO RO KANAAM MeO-
JACHHO K HUmpyioweu caecu oobagome 5 ma eauyepurna. Cnedume,
4mobel mesnepamypa peazupyouei cmecy He npesviwaia 20°C

A (ues Hudce, mea b6ezonacHee!).

Ecnu Bul gcé ace npocnanu u memnepamypa noOHs1ACH @bi-
wte 30°C, ocmoposcro caetime codepocurtoe Ha 1€0. Tak Ber u3-

& beacume Henpusmuocmet. Cpazy 00 @3pbi8d, KOHEYHO, He O0U-

0ém, no yoce npu memnepamype oxono S0°C naunémcs GypHoe HexoH-

mpoaupyemoe OKUCTeHUe 2AUYCPUHQ C gblOeNeHUell KPAcHO-6ypblX na-

POG 08YOKUCU A30ma C ewé boavuum cavopaszozpeganiem. B smomn cny-

yae y Bac oeticmseumenvrno ocmanymces HECKOIbKO OpacoyeHHblx

cexyno, 4modbr NOKUHYMb nomelyerue 00 e2o paspyuienus!

!

H He 3abwiBaiiTe oueHb BaKHbIT MOMEHT: B 3TOM CHUHTE3E€ MOKHO
HCHOJIb30BATh TOJIBKO YUCTHIE PEAKTUBBI!
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IMpu cobaroaeHun TeMAEpaTypHOro pexuMa M OCTOPOKHOM AOMeE-
IMBAHUH MHWHYT uepes 20 HuTporiMuepuH chopMupyercs B BEpXHEN
- YaCcTH UWIMHIpPA, TAK KaK ero yAesbHblil Bec (~1,6) HECKONBKO MEHB-
wuii, yeMm y Hurpyrouleii cmecu (>>1,7). C noMowpo MUACTKY aKKYpPaTHO
nepeHecHTe €ro B koAdby ¢ oXJakAEHHOH BoAo#H. B aToM ciiyuae on ocs-
IET Ha [HO, 4 HE MPOPEarupoBABIINI FIMLEPHH H €r0 MOHO- H AMHUTpA-
ThI pacTBOPATCA.
OcHOBHOI NPOAYKT peakuMu, TAKENYIO MACAAHUCTYHO KHIKOCTD,
TUWaTe/IbHO NMPOMOTE pacTBOPOM HHILEBOH CO/ibL, @ 3aTeM BOJOH 10 OT-
puLaTeNbHOH peakuiu Ha cuHel nakmycoBoi Oymare. Ilpumecu kucno-
Thl MJI0XO BJMAIOT HA cTaGWIBHOCTH HWTPOIJIHLEPHHA, BEAb 3TO CJIOXK-
HbL#A 3hup.
BoiaeneHHbIA NPOAYKT JIyULI€ CYWWTh He Haa ra3oBoii neykow, a B
JIKcuKkaTope Haa cepHoii kucaoToi. [ o4lcTKHW Ha APOM3BOACTBE €ro
JONONHUTENBHO KPUCTALMH3YIOT 13 oxnaxaénHeix (0°C) cnuproB.
Jlng apoBepku: Kanig YUCTOro HUTPOIJHLUEPHHA Ha MeTarIMIeCKOH
MJTACTHHKE CrOpaeT CBETJIbIM FOy00BaTO-3eNEHBIM TI1aMEHEM, BbIACAAA
OKHCJIbl a3074.
ObHapy»uTh aaxe cleapl HUTPOrIHLEPHUHA MOXKHO npoboii

Bepbepa: npu gobaBieHMM aHWIMHA M KOHUEHTPHPOBAHHOIA
cepHoit KucnoTel obpazyercsa nyprypHoOE OKpAaLiMBAHHE, KOTO-
poe npu pazbaBACHHH BOAOH cMEHAETCS 3€NEHBIM.

B npucyrcTBuu audeHNNaMMHA U KOHLEHTPHUPOBAaHHOH cepHOIT Ku-
CJIOTBI HUTPOTJIMLEPUH, KaK U BCC HUTPOMPOU3BOJHBIE, NAET CHUHEE OK-
paliuBaHHe.

Ero narpeBaHue ¢ pacTBOpoM wIEnoyu u Oucynbparom kamus
ée | || MPMBOANT K BBLACNCHUIO aKPONCHHA — TOLHOTBOPHOTrO €IKOro
NPOAYKTa ¢ 3alaxoM POXKJIECTBEHCKOrO rycs, cropeBlUEro B
| JLYXOBKE.
. KayecTBeHRBI HUTPOTrIHLUEPUH AOJIKEH BbLICPAKUBATE NMpody Abe-
ns: npu 65°C He monkHA OKpalwMBaThcA HoOA-KpaxmaibHas OyMara ot
BBLICSAIOUIMXCA NPH pazniokeHUH OKUCIIOB a30Ta.

B cBoé Bpema (1872) ¢paHiry3ckue XUMHKH-u30bpeTarent bytMu n
dolle NPENIOKHIH OPUTHHANBHbIH CrMocod YMEHBLIMTE caMapaszorpe-
BAHUE B CHHTE3€ HUTPOTVIMLEPHHA W APEASIOKHUIN NPEBAPUTEIIEHO I0-
TOBWUTh JBE CMECH: CEPHOKHUC/IO-TIMLUEPHHOBYIO W CEPHO-a30THOKHCYIO.
Janee ux cMEWWBaIH B OXJIaXAEHHOM BWAE, IPH ITOM, BPEMS OCHOBHOMH
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PEaKLMH PacTArMBAIOCh HA CYTKH. DTOT METO/ CpPOYHO BHeApHAHN B Bo-
mxe (Ppanunn), Hamrope (benbrus) n lembepe (Anrnng). Kak nokasa-
Na NpaKkTHKa, JaXe HU3KHH BBIXOJ KOHEUHOrO APOAYKTa ¥ pacTIHYyTOCTh
onepauHii BO BpeMEHU HE CMOITH FapaHTHPOBaTh OE30MACHOCTH TaKOro
cHHTe3a. JlnuTebHBIA KOHTAKT 0Opa3syrollierocsd HUTPOrIMLUEepHHa ¢ ar-
peccuBHOI cpeoii MHOrOKPaTHO yBeJIWuMBall ONACHOCTh €ro CHOHTaH-
HOIG OKMCJICHHS, 4TO 4 MPHUBENO K OYepelHON CEpHH NPOU3BOJACTBEH-
HBIX B3pPBIBOB.

BaxHpiM MOMEHTOM /11 MOBbIIEHHA De30MacHOCTH CHHTE3a HUT-
poriauuepuya CTano npHMEHEHWE NPOAYBAHUS PEaKLUMOHHONH Macchl
cKaTbiM BO3AyXoM. Takad omepaius BnepBble Oblia BHempeHa Ha ¢(ab-
puke MoBGpea B MaccavyceTrce u xopoluo cebs 3apekoMeH0BaNa.

C 1880 r. GO/IBLIKHHCTBO HUTPOIJIMLUEPUHOBBIX 3aBONOB MEPELLIO0 Ha
TaK HasbiBaeMblil MeTox Hobend, B 0CHOBe KOTOPOro JIeXHUT MPOBEPEH-
HbIW ¥ HAAEKHBIA Hall «KyXOHHBII YHUBepcanbHbiH Noly,

3TO aHOMAaNBHOE BELIECTBO HMEET cpa3y /iBe TeMMepaTyphl niasiie-
aug 13,5°C u 2,9°C ans crabuibHoli M NabusbHOI KPUCTAITHYCCKOH
MoauduKkagui. OTHOCHTENBHAA MJIOTHOCTh €r0 B XKUAKOM COCTOSHHM
1,6017 u 1,593%, yaenshblii Bec kpucTamnos 1,735. IIpogykT ckIoHeH
K nepeoxnaxaecHuto. Kpucranner nabunbHolt Momudukaumy wuMeror
TPUKITHUHHYIO (QOpMYy, cTabuibHON — OnmMpaMugansHO-poMOGHUECKYIO.
HutpornuuepuH nerko nepexomuT M3 NabUALHOMO COCTOSHHWS B CTa-
HuiapHOE NpH NOBBIWLEHUM TemnepaTypel Ha 10°C.

HuTtporauueput peToHUpyeT npu ymape (0coOEeHHO MEKAY Kejes-
HBIMM mpeAMeTamit), ObicTpoM HarpeBaduu Bseille 200°C uau oT npu-
KOCHOBEHUS packanéHHOro npeaMera:

4C;Hs(ONOy); —> 6N; +2C0O; + 0O, + 10H,0
[Tpu 3toM u3 1 kr HuTporauuepuHa obpasyetrca 650 1 razoobpazHbix
BELIECTB.

3aMeueHOo, 4yTo ero CKJAOHHOCTh K ACTOHALMH HAa YAap 3HAYMTELHO
CHM)KaeTCd Npu WCAONL30BaHWMH B MpPOU3BOACTBE 0OGOpYAOBaHHA M3
CBHHLIA WIH Me/H.

[llaMH#OH nepBBIM Hcce0Ball TEMMAEPATYPHYIO AECTPYKUUIO Ma-
JIBIX KOJIMuEeCTB HuTpormuuepuHa: npu 185°C oH akTHBHO BhAEaseT Oy-
pbie napsl, npu 194°C — MeanenHo ynetyuusaercd, npu 200°C — ObicT-
po ucnapdgercda, npu 218°C — BeicTpo cropaer, npu 241°C — tpyaHo
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B3pbiBaeTcs, npu 257°C — cunbHo aetoHupyeT, npu 267°C — B3pbIBaeTCA
6onee cnabo, a npu 287°C cnabo geToHUpyeT ¢ naaMeHeM,

MoxeTe npoBEpUThL CAMH: KaNHWTE HUTPONIMLUEPHH Ha packanéH-
HY10 TOKpacHa KOH(OPKY NEYKH WM CKOBOPOJKY — Karjis npuMeT KpyT-
Jyto popMy, 3aLIMNHT X MEIUICHHO UCMAPUTCA.

, " Hmelite B BUAY, €CM OMBIT HE MOJYYUTCA, MOHaRoOMTCH 3a-
nacHas neyka.

Brpouem, KoHH B cBOE BpeMs yCTaHOBHII, YTO OT yAapa HUTPOTI/IH-
LEPHH IETOHHUPYET HA MOPAOK MOLIHEee, YeM Ha pacKaaéHHOH MeTalu-
yecKoH MIacTHHKE, TIIE B3PbIB MOXKET UMETb BUJ /1200 BCIBILIKH,

bosiee KOBapHO MOCTYNAacT HUTPOTJIHLIEPUH, HATPEBAEMbIil HEe MO Ka-
M, a B Macce. Ero pazorpepanue no Hauyana kunenus (~180-184°C)
3aKaHYMBACTCH MOLIHBIM B3PBIBOM.

, Bonpeku coXxHBUIEMYCS MHEHHIO, HUTPOIIMUEPHH BOCTIAMEHACT-
cA TPYIHO.

MoxeTe Ha crnop noracuTb B HEM TFOPALLYHO CAMYKY, TOJIBKO
nepen 3THMM He 3abyabTe TUIATENLHO MOTPEHUpPOBaThea 0e3
cBUACTENCH.

3a¥OKEHHBHI  HUTPOIIU-
UEpUH MOCTENEHHO Cropaer,
roka TeMmreparypa Macchbl He
npesbicuT 180°C M He mpo-
IpPEeMHUT B3pbiB!

Hutpormuuepun apnset-
cqd OHUM M3 Haubosee Mory-
yux BB. O umeer nosnoxu-
TenbHbIH KHCIOPOAHBIH ©Oa-
naHe (+3,5%). Ckopocts ero
JeToHauMu pocturaet go 7,7
KM/C, XOTA W3BECTHbI HMU3KO-
CKOPOCTHBIE  PEXKMMBI €70
B3pbiBa, HE MPEBbILLIAIOLHE
1,5 km/c. Tennota B3pbiBa HU-
Tpornuuepyna 6220 kJx/ kr, a
paboTocnocobHOCTL B CBUH-
1oBoit 6ombe (npoba Tpaywia) 550 ma. Ero neToHauuio BbI3LIBACT Ipy3
Maccoil 2 Kr, nagaroilmii ¢ BbICOTh BCETO 4 cM.
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VIMeHHO B TaKOW MHTEpecHHBI NpPOAYKT OH W MpeBpaulaercs,
ecnn 3a0bITh 3aKpbITh MPOoOKOH ero MemMUMHCKHI npenapar B
suze 1% cnupToBoro pacrasopa.

3amép3mmil HuTporanLepud nouty B 3-10 pa3 MeHee YyBCTBHUTENEH
K yIapy, HO OYEHb KanpHu3HO MEPEHOCHT TPEHHE W noroMy ewé Oonee
onaceH. JIyulimM cpencTBOM A ero Hal&XHOH neToHauuu sBaAsSeTCA
Kanctonb ¢ rpemyucii pryteio (0,1-0,3 r s skunkoro v L-2 r pas 3amo-
poxeHHoro). IMEHHO B TBEPIOM COCTOAHUM HHTPOITIMIIEPHH pa3BUBAET
PEKOPAHYIO CKOPOCTh AeToHauuu 9,15 km/c.

OHn xopouio pacTeopseT B cebe HEKOTOpbIE OpPraHUYecKHe BELIeCT-
Ba, HanpuMep, KaM(popy W «pacTBOPUMBIA MUPOKCHIMHY (KOJJIOAMHA).
bnaronaps 3ToMy LHEHHOMY Ka4yecTBY W MPEKPACHBIM FOPIOYHM XapakTe-
PUCTHKAM HHUTPOIJIMLUEPHH LIMPOKO MNPUMEHSETCS B MPOU3BOLCTBE CO-
BPEMEHHBIX BUJIOB NOPOXa U TBEPAOrO PaKeTHONO TOMJIMBA.

Hutrpornuuepn B OosbliIoil 103e NpoOABIACT SIOBUTHIC CBOWCTBA.
CBo60OHO BNMTHIBA’ACH YEPe3 KOXY, OH BbI3bIBaeT FOJIOBOKPYKEHHE M
CHIILHYIO TOJIOBHYIO 60JIb, YCTPAHHTH KOTOPYIO MOXKHO TOJBKO HalLKOH
Kpenkoro kode, xenarenbHo ¢ aHainsruHom. MHTtepecHo, yto GoiBanbie
paboyne nepeHoCAT KOHTAKT ¢ KOBapHOH XMAKOCTHIO 6e360J1e3HEHHO. A
BOT ¢ 1030i1 Gonee 10 r, npUHATON BHYTPB, KaK H3BECTHO, MOKA HE cApa-
BWJICS HUKTO. : ) .

4.2. Kpymuvie 3ameHumeAl mocord

%‘ BIBAET )K€ TaKoe, )XUBEWIb PSJIOM, CTAJIKUBACLIbCS KaKIbIH NEHB, a
00 MCTHHHBIX repoAX XHU3HH WU He JoraneiBaenibes. Takke W B Xu-
MHH.
HagepHoe, He Bce 3HAIOT, YTO ITHIEHIVIMKO/bL, NPOCTEHLINI ABYX-
aTOMHBIA CAMPT, BOIHBIH PacTBOpP KOTOPOFO MCMONL3YETCA B KayecTBe
antugpusa (Tocona) 1ng aBroMoOunei, CyKUT OCHOBOH 1715 APOU3BOI-

CTBa 0YeHb rposHoro BB uurporaukons.

v’ Hurporaukoas O,NOCH,CH,ONO; (3TH/IeHMIMKOILAMMMTPAT, ITH-
JIEMMMTPAT) - MACIAHHCTOE JKENTOBATOE BEILECTBO, pACTBOPUMOE B CIIMPTAX,
3dupe u Genszone, cnabo B Boxe U YeTHIPEXXAOpHCTOM yrnepoae. Temmepa-
Typa ero kpucranmuzauuu —21,7°C, orHocurenshas nnorHocTs 1,489, Ku-
NCHHE 3TOro [IpoAyKTa HauuHaercs rpu Temieparype 114-116°C u 3akan-
4HBAETCS B3pLIBOM. [leTOHUPYET OT Kariclons 1 yiapa. ’
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[MonyuatoT 370 BelecTBO, NPHINBAA STUACHTAUKONL K HUTPYHOmEH
CMECH U3 KOHUEHTPHUPOBAHHON CEPHON M a30THo# kuciaoThl. Ecnu peak-
- UMA npoTekaeT 6ypHo, To obpaszyeTcs waseneBas KUCAoTa, ynorpebasaTh
KOTOPY0 B MHUILY S HE PEKOMCHIYIO.

D

")

(L ¢

B3pbiBHOE paznoskeHHe HUTPOIJIMKOIA COOTBETCTBYET €ro MOJIHOMY

cropaHuto (kucaoponHetil 6anaHe 0%):
O,NOCH,CH,ONO, — 2CO; + N, +2H,0

Vo= 734 s/kr, t = 3196°C, f= 9676 kr/cm” , P =672 t/m
Tennora ero B3peiBa 6640 kJx/kr, paboTocnocoBHOCTL B CBUHIIOBOIA
Hombe 650 mn, MakcuMaleHas CKOPOCTh peToHauuu 7,4 kM/c. Kak Bu-
auM, 3T0 MomHeHlee BB npeBocxoauT 3HaMEHHUTRIN HUTPOTIHUEPHH
No YyPOBHIO 3HEPrUM B3pbiBa Ha 7%, no QyracHoMy aeiicTBuio Ha 18%,
00nagas MeHbIIMM KPUTHUECKHUM MAMETPOM W MposABasid B 5 pa3 MeHb-
WY 4YBCTBUTENbLHOCTh K YAapy. B3peiB Bbi3biBacT rups maccoit 2 kr,
ciyvaiiHo najaromas Ha HUTPOTAUKOIb C BEICOTEE 20 ¢M.

IMpoaykr obnagaer ToKCHUHBIM OeHCTBHEM, NPH XPOHUUYCCKOM KOH-
TaKTe MOXET BbI3bIBATH MOPAKECHNE HEPBHOM CHCTEMBL,

Hurpornukons UCnob3yoT KaK KOMITOHEHT TPYIHO 3aMep3aloLuxX
auHamuroB. OnHako, Gonee BbicOKadA, 4eM Yy HHUTPOTAHLEPHHA, JETy-
4yecTh OrPaHHYUBACT €r0 WHPOKOE NPUMEHEHHE.
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Meunee JAETYY HHTPOANIIHKOJb, BXOMSALIUNA B COCTAaB MHOTHX
B3pbIBUATLIX BCLIECTB, HANPUMED, YIVIEHHTOB H AC€TOHHMTOB OTCYCCT-

BCHHOIo npomaoacma.
v’ Hurpomurauxoas O(CH,CH,ONO;); (AM3TIIEHIAUKOALAUHUTPAT) -
Bs3kas Gecuperuas wuakocts. O6pa3yet nse kpHcTanmueckue Monnduka-
uun: crabuisHyo (t,, 2°C) u nabuashyio (t,, —10,9°C), d"¥ = 1,39. Pacrso-
puM B aueroHe, 6eHzone, 3upe, NIOXO PacTBOPHM B CMpTax u Boxe. Bapoi-
BAETCS OT IETOHATOPA U O4EHB CHITLHOTO Y Aapa.

[TosiyyatoT HUTPOAMIIUKOIb HHTPOBAHHEM AHITHICHTIIMKOMA (au-
rnukons). Terjora ero B3peiBa 3980 x/x/xr. Kucnoponuviili Ganawc
HuTpoaurankons —40,8%, nosromy MnpH B3pbIBE OH CWILHO KOMTHT. Ero
paboTocnocobHOCTE B CBMHIOBOM GoMbe 425 M7, TO eCThb, O (hYracHbIM
XapaKTEpUCTHKAaM OH 3aHHMAacT MPOMEKYTOUYHOE MOJIOKEHHE MEKAY
reKCOTEHOM W OKTONEHOM.

YyBCTBUTEIBHOCTE HUTPOAUTIINKO/S K MEXaHUYECKUM BO3ICHCTBU-
AM Ha HECKOJIbKO MOPAAKOB HHXKE, YeM y «DAM3KNX pOJCTBEHHHUKOBY:
JIETOHAUMIO BBI3BIBACT rpy3 Maccoli 2 Kr, nagarouui ¢ BeicoTsl 180 cM.

BspbiByarbie CBOMCTBA TarkkKe IMPOABASIOT JUHHUTPONPON3IBOAHBIC
rivyepyHa, NnpruuéM, B OTIUYHE OT CBOETO 3HAMEHHTOr0 pOACTBEHHHKA
' OHM ManoYyyBCTBHTEIbHBI K MCXaHHYECKHM BO3eHCTBHAM. DTH BeLlecT-
Ba obsagaroT Dosiee CKPOMHBIMH J€TOHAUHOHHBIMH XapaKTepUCTHKAMMU,
O/1HAKO 1IMPOKO NIPHMEHSIOTCS NIPH M3roTOBJACHUHU Mopo3ocToiikux BB.
3a crocobHOCTE PacTBOPATL MUPOKCHINH HX YACTO UCAOAB3YIOT B TEX-
HOJI0THH Oe3IbIMHBIX TTOPOXOB H KOUTOMIIHBIX BHAOB TBEPIOrO PaKeTHO-
ro TOILTHBA. \

B navane XX B. 1/ W3rOTOBJICHHS «HE3aMepP3aloLnXy» THHAMHTOB
LLIMPOKO HUCTOB30BAICA ANHATporinuepnn. OnHako cieayeT UMeTh B
BUIY, YTO 3TOT INPOAYKT CKIOHEH K runparaunn. [lpurotoeneHHblil Ha
€ro OCHOBE IHHAMMT CO BpeMeHeM MOrIoiaeT U3 Bo3ayxa o 3% Bojbl,
YTO MOBbLILIAET TEMOEPATYpPy €ro MpPOMEpP3aHUs U MOMKET CTaTh MPHYH-

HOW HEMPUATHOCTEMN.

v IuvuTporauuepun (NpaBuiibHee FIHUEPUHAHHUTPAT) 105 B3IPHIBYATHIX pa-
60T rpeacTaBAseT IBTEKTHYECKYIO CMech ABYX 1,2- u 1,3-auHurpousomeposn
CH;OHCH(ONO;)CH,0ONO; 1 O,NOCH,CH(OH)CH,ONO;. [1epsbiit uz
HHUX - KWIKOCTb ¢ Temreparypoit xpucraumsauun —50°C. Bropoii usomep,
o0pasyloiniicss B ManoM KOMMYECTBE, B YHCTOM BUAE MPEACTABNSCT HpU3Ma-
THYECKHE KPHCTA/IBt € TeMrepaTypoit nnasnenns 26°C wu pasznoxkenns 148°C,
[lpumeHsioT Kax B3pbiBYAThIA «@HTHGPH3» AN TPHHHTPOTTHLCPHHA.
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JIMHUTPOIJINUEPUH MAJIOHYBCTBUTENEH K Yapy M ero MpUroToBiie-
HUE OTHOCHTebHO OesonacHo, ecnn Boi He moaymaerech B KauecTse
MeLlaiKi UCMOoAb30BaTh AETOHATOP.

IIpodyxm nempyono noayuaemcs nymém opobno2o erueanusa 15 vn
cauyepuna Kk 35 ar oxnaxcoénnon (0°C) 94% azomuoil kucromol
(6e3 oxucaos asoma). Tenepamypa peakyuu He O0IdNCHA npe-
sotutame 20°C. Yepes 6 wacos x pacmeopy oobasasiom 20 mn
60061 U ocmopoxcHo (1) netimpanuzyiom usObmMox KucA0mpl KOH-
YeHMPUPOBAHHBIM PACHBOPOM COObl UL WEROYYU (Ha NPOU3BOO-

. CBe UCNOMb3YIOm U3BeCmy). Junumpoziuyepun Gcnivigaem @ 6Uoe Mac-

aa. Hpodyxkm mugameavno npoatbieaiom 80001LL, NOMHS, YMO €20 PACMBO-
pumocnme 7,7%. Obpasyrouulics nonymuo MOHOHUMPORAUYEPUH OCHIA-

émca 68 pacmagope.

Ou Jerye TPUHUTPOMIHUEPUHA JKeNATHHU3UPYET HHTPOKIETHATKY,

. 4TO MO3BOMAET MOJyuYaTh CTAOWIBHYH [UIACTMHHYK) Maccy, coAepia-
“uyrwo 75% nupokcwinHa W 25% AunuTporauuepuHa. B cesa3u ¢ aTuM

NnoJie3HbIM CBOHCTBOM AUHUTPOMTUUEPHH MPUMEHACTCH Q1 U3rOTOBJIE-

' HUS COBPEMEHHBIX 0e3AbIMHBIX MTOPOXOB.

3

v «Canuepuuanuurpomosoanerun»  CHCOOCH,CH(ONO,)CH,ONO,
(ranuepnn-2,3-1uHUTPOAETAT) — MaNO YCTYNAET TPHHHTPOITHUECPHHY 110
cHiie B3phIBa, 06712181 MCHBILEH YyBCTBUTENBHOCTLIO K yaapy. [loayuator B
Be cTaauu Harpesanuem 1o 100°C rauuepuHa ¢ nelsHoll YKCYCHOH Kucio-
TOM M NOCAEAYIOLIMM HUTPOBAHUEM 0Opa3yIOMErocss MOHOAUETATA CMECHIO
KOHLEHTPUPOBAHHON a30THOH KUCIOTHI C OJeyMOM MPH KOMHaTHOMN Temrie-
patype. [pucanka no 10% storo npoayxra k HuTpo>dupubiM BB nossoaser
CHU3UTHL TeMMNeparypy MX npoMep3anus Ro —20°C. [lpuMensiercs B npous-
BOJICTBE MOPO30YCTOHYHUBRIX AMHAMUTOB.

vV« MMUePUBANHATPOXJIOPTHIPUA  HECUMMETPHYHBbID)  (rInuepuna-2,3-
ausutpoxaopruapus) CH{ONO,;)CH(ONO,)CH,CI - rycras xenrtosa-
Tast )KUIKOCTb, MONyyaemas AeHCTBUEM HUTPYIOmiEH CMecH Ha MIMLUEpPHHA U-
XNOPTUAPHH (APOAYKT TUAPOIM3A IMXA0prupuna). Bipuisaerca npu aei-
CTBHH Kanclofs-aeToHaropa. MHoraa Mcnone3yerca Ans npoM3BOIACTBE «HE-
3aMep3aloIMX» AHHAMHTOB,

v Tanuepusa tpuuutpur ONOCH,CH(ONO)CH,ONO - >xenrtas Mac.ti-
HUCTast XKUAKOCTL € OTHOCHUTENBHOH 1i10THOCTRIO 1,23, He pacTBOpHMas B
BOZe, pacTBopsercs B 3pupe u xnopodopme. Kunut npu 150°C ¢ paznoxe-
HHCM. JIETOHUPYET OT KANCHIONA-AETOHATOPA.

H3BecTHO, 4TO HHUTPO3(DUpHLI HU3IIKMX CMUPTOB Takxke obnajarT
B3pbIBUATHIMM CBOMHcTBamMu. M3 HHUX Haubonblluil uHTepec npeacTasiis-
0T METHJIHHTPAT W YTHIIHHTPAT, COCOOHBIE AETOHUPOBATE OT Karcko-
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Ji51, TIPU HarpeBaHMU W JIae NPH MEXaHWYeCKOM yJape. B3pblBoonacHsl
Jaxke napbl 3THX COeMHEHUA.

MexaHnyecKkas 4yBCTBHTE/BHOCTH METHJIHHTPATA HECKONBKO BbI-
ure, oHaKo oba >upa MeHee YyBCTBUTENbHBI K Y/Japy, YeM HHUTpPOIJIH-
LepuH. MeTWIHuTpaT — o4elb MOLHOE OpHU3aHTHOE BELIECTBO, NpeBOC-
XOsiliee TEKCOreH, MMeeT BHYLIWTESIbHble B3PbIBHbIE XapaKTepUCTHKH:
V, = 869-875 n/kr, Q = 6690 kJx/n, t = 2809°C, f = 10511 kr/cm?, P =
603 1/m. Ero ¢yracHocts B 6omOe Tpaywis cocrasiasetr 657 mi. bosee
HHU3Kas BA3KOCTh METHJIHUTPATa B CPaBHEHHH C HUTPOMIHLEPUHOM 00Y-
CllaBauBaeT npu cnaboi o6ojouke ero Gosblllyro GpusaHTHOCTH. Me-
TUJIHUTPAT UMEET OTpHLATeNbHbI KuciopoHbii Ganauc (-10,4%).

Honyuarom memuanumpam no cmapuuke smepugpuxayuen me-
& MUNOBO2O ChUpmMa azomHot xuciomot (66-68%, d = 1,4) uiu

CEPHOKUCAO-A30MHOKUCA0N cmechio. Ha neoanon 6ane x 3,6 2 ox-
A aadcoénnou (0-3°C) numpyroweil cmecu, cocmosueti us KoHyen-

MPUPOBAHHBIX A30MHOU U cepHOU kucaom (2:3) npu suepeutdHoM
@ noamewneanuy npurusaiom 1 2 memanona. Yepes nonyaca me-

MUWIHUMPAam Omoersion Om KHUCIOMHOU CMECU HA OeauUmenbHol
sopounre. Hpombiearom e2o co0o8eim pacmgaopom u 80001.

B npoMBIUIIEHHbIX YCJAOBUAX peaKUHIO MPOBOJAT B M3OLITKe MeTa-

Hoja. OTrouss B KOHUE cHHTE3a JAErkue (PpakuMu, MOIYyYalOT PacTBOp
MeTHJIHMTPATa B METaHO/e. 3Ta B3pblBUaTas xHAKOCTh, coJepxatias 72-
75% ™eTwiHMTpaTa, Nogy4Yuia BMOAHE MHpOJIOOGHBOEe HazBaHWe «MHu-
ponb». OHa MeHee 4yBCTBUTENbHA K BCTPACKE, 3aTO MPH OTHOCUTEABHOMN
miotioctd 1,06 cxopocTh e€ JeToHauMH JocTuraer 6,3 km/c, 06bEM ra-
3000pa3Hblx NpOAyKTOB B3pbIBa cocTaBiser 1075 n/kr, Tensora B3pbiBa
4620 xJIx/Kr 1 ¢pyractocts — 370 M.
CrnenyeT NOMHUTH, YTO Mapbl METWITHUTPATA BbI3bIBAIOT FOJAOB-
Hy10 60Jib U YAYLIBE BCJieICTBUE HeoOpaTuMoro o6pa3oBanus B
KpoBH MeTreMorioOuna. He paccrpauBaiitech, npusTHeiil py-
MsiHEell Ha llekax Npu 3>ToM coxpausercs. Kak Hu cTpaHHo,
TpeHHpOBaHHble afKOTOIMKH CTPajaroT OT 3TOrO BelIeCTBa
MeHbllle, a OMH U3 PEKOMEHAYEMbIX aHTUJOTOB MpPH MOA0L-
HOM OTpaBJIEHWU — POMKA BOAKH «Ha KOHS».

v Metuanutpar CH;ONO, — GecuseTHasl MOABWKHAS KUIKOCTL € 3aMIAXOM
xnopodopma. Mano pacTBOpUM B BOZIC (3%, xopoiuo pacTBOpHUM B CIIMp-
Tax U 3QUPE; ty, 64,6°C, d? = 1,21. B3pbiBaercs npu yaape, napbl ACTOHU-



ILaasa 4. InHAMHUT — 370 3BVYHT FOPAO 83

pytot nipu 150°C. [TonyuaroT aeiicTBHEM CEpHOIl KUCIOTBI HA CMECh METAHO-
n1a M HUTpaTa kanus npu Temneparype 15°C B npUCyTCTBUH MOYEBUHBI, A
npenoTBpamenns oGpazoBaHus HUTpuTa. XKuaxoe BB.

v Ituauurpar CH;CH,ONO, - Gecupernas KHUAKOCTb, KMIAWAA [IpH
87,2°C, d*= 1,11. ITnoxo pacTBOpUM B BOJAE, XOpOWIO — B CIUpPTE U 3¢upe.
[Tapu aetoHupytot npu 140°C. [Toayuaior aefCTBUEM KOHUSHTPUPOBAHHOM
A30THOH KMCTIOTHI HA ITAHON ¢ nociaexaytoueil pasrokoit. Jns paspywedus
o6pasyionieiics a30TUCTON KUCIOTH A00ABAIOT HUTPAT MOuEBUHBI (2%). OT
IeicTBUA RETOHATOPA B3PBIBACTCA.

4.3. Manna nebecnas 0rs 80eHHbIX UeALTl

ﬂocmnaﬂ Ha 3eM/II0 MaHHY HeOeCHYH, BCeBBIIHMH CrnpaBeAMBO
nojaran, 4to CTpaxayume ¢ e€ NOMOUIBIO YyTOMAT rojod. OnHako
JAIOOM TIOWAM HAa MHOrO Janblie W MPUrOTOBWIM M3 3TOTO BelecTBa
B3PbIBUATKY . .

B 1843 r. JlemoHT ¥ MeHap CHUHTe3UpOBAIM MOJHBIHA a30THCTBIH
3(up 1IECTHATOMHOIO CIMPTa MAHHUTA — FeKCAHHTPOMAHHUT.

Haubosee noapobHO uccienoBan 3TO CU/bHellllee B3pblBYATOE Be-
wectso npodeccop H.B. CokoJioB, KOTOPBIH Aaxe NpeioxKnuil 3aMeHUTh
WM IpeMyudyIo pTyTh B KarClOJIsX.

Jns npurortoeneHMs 3TOro rpo3HOro NpoiyKra Jydllle HCMOJB30-

BaTh YUCThIH MaHHUT. OH MPUMEHAETCA B MEAULMHE B KayeCTBe HUype-
THKa, a TAK:Ke KOMMNOHEHTa KOCMETHYECKUX CpelCcTB. MoeTe BOCNO/b-
30BaThCsl TAK Ha3bIBAEMOH «MaHHOMN» — HaIIbIBAMU M3 3aCTHIBILETO COKA
Ha sceHe WM, el€ Jydlle, rJjarade, Kotopele cogepxar 50-90% maHn-
HUTa. _
B azamosoii cmynke pacmuparom 1 2 manHUma 1 NOCMeENneHHo
npurUBaiont 4 Ma KOHYEHMpUpOBanHOU A30MHOL Kucaomel (d =
1,52). Ocmulguuti pacmeop nepeHocam 8 XUMuieCKuil CIaKan i
ocmopoxcHo dobagrsiom 6 i KOHYEHMPUPOBAHHOT CEPHOL K-
ciomet (d = 1,84), nomewuesas cmexnannon narouxoi. Buinaoa-
em Genas meopodcucman macca. Hadocadounyro scudxkocmo
akxypamno caugarom. Ocadox muiameibHO NPOMbIGAION!, pac-
mupas e20 8 CmynKe CHauala 8 yucmoi 8ode, a samem 6 1%
pacmeope nuujesoll codbl, u, HAKOHEl, 0OpamHo @ ode 00 Heli-
mpaivnoit peaxyun. Om@uibmposanteli RPOOYKM KpUCmaiii-
3y10m U3 CRUPMOGLIX pacmeopos u cyutam npu 35-40°C.

Hepp
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v TCekcauntpomanunt O,NOCH,(CHONO,),CH,ONO, (D-manuuTa rekca-
HUTPAT, HUTPOMAHHUT) - TOHKHE LIEAKOBUCTBIC UTTTBI U3 3TAHONA, XKUPHEIE HA
owynb. Conepxanue asora cocrtaBiset 18,58%. [lponyxr ferko npeccyercs B
nnotHuie kycku (d = 1,604-1,806). B Bone ve pacTsopum, yMepeHHO pacTBOps-
eTcs B 3TaHoIe (2,9%’3) u aupe (2,86%°). IIpu 112-113°C naasutes, Men-
NeHHo pasnaradice, Bbite 120°C v npu yaape LeToHUpyeT.

B ManblX KoJMMYecTBaX HUTPOMAHHMT BHauaje [UIaBUTCH, a 3aTeM
B3pbiBaeTcs. OaHako, HarpeBaeMblif B Macce, Kak H 6osasiinHCTBO BB,
aetonupyer 6e3 npeaynpesxaeHus. Ha cBeTy npu noesiuleHHOR Biax-
HOCTH, a TaKke Npu AJUTeAbHOM Harpesanuu Beile 50°C oH nocreneH-
HO paszjaraeTrcs, Beifesss OKuMchbl azota. OT yaapa MOJSIOTKOM HUTPO-
MaHHHUT AETOHUPYET C CHIbHBIM B3PLIBOM.

Hccnenosanus H.B. Cokonosa, bepmio, Beens u Cappo nokasanm,
YTO JTO BEWIECTBO MMEET OuYeHb BHYLUMTE/bHbIE B3PbIBHbIE XapaKTepH-
CTHKU. YUHUTHIBAsi BBICOKYIO CKOpPOCTH AeToHauuu (6,9-7,8 kM/c), HuTpo-
MaHHWT [PAKTUUYECKU He yCTYNaeT HUTPOrIHLIEPHHY:

O,NOCH,(CHONO,),CH,ONO; = 6CO,+ 4H,0 + 3N, + O,

Vo= 691 a/xr, t=3247°C, f=9247 kr/ecm’, P =616 /™

Ero B3pbiBHOE paziioiKeHHE MPOTEKAET ¢ MOJOXKUTEILHBIM KHCIO-
poaxbim OanaHcoM, nosToMy aobapBieHHe K peardpylonieil Macce HEKO-
TOPBIX FOPHOYHX BEUIECTB MO3BOIAET YCHIUTb (pyracHoe AeHCTBHE.

Kancros ¢ npeccoBaHHbIM MeKCaHUTPOMAHHHUTOM MO cwile nepena-
BAEMOr0 MMITyJbca He YCTYMalOT FPEMyYepTyTHBIM W 3apsga 8 1-2 r
AOCTaTOYHO A1 YCTOMYMBOH AeTOHALMK MUpOKCHIMHA. OQHAKO, BHICO-
Kas MexaHu4eckas HYBCTBHUTEJIBHOCTb M, MOPOH, HEHAAE)KHOCThL TAKMX
Karicrosiel OrpaHWYMBAIOT WX MPOMBILIIEHHOE W3rOTOBIEHME, a TaKKe
BB Ha ocHOBE rekcaHUTPOMaHHHUTA.

4.4. Ocmopoxuo, JIIOH

q eThIPEXATOMHBII CMUPT DPUTPUT, KOTOPLI COAEPIKHTCH B HEKO-
TOPBIX BOJOPOC/AX W JWLIAHHUKAX, HALUET MPUMEHEHHE HE TOJb-
KO JJIsi H3rOTOBJIEHUS dMYJILIaTOPOB M ObICTPO BBLICHLIXAIOUIMX Maces, HO
H JJIs NOJIyyeHHs JETOHUPYIONIUX MPH yJape U HarpeBaHWW HUTPOI(Hu-

poOB.

v Terpauntpoaputputr O,NOCH,CH(ONOQ,;)CH(ONO,)CH,0ONO, — Ge-
Jibl MEIKOKPUCTANIIMUECKUH OPOIIOK HE pacTBOPUMBIH B Boje. Jlerko kpu-
CTANNU3YETCA B BUAE MPO3PAYHBIX MIACTUHOK W3 3TAHONA UAH MEAULMUHCKO-
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ro >dupa; t,, 61°C; npu npansHeiilieM HarpeBaHuu B3pbiBaeTcs. [Ipomsii-
JEHHOE NPHUMEHEHHE OFPAHMYEHO BBICOKON MEXaHM4ECKOH 4yBCTBUTENBHO-
CTBIO M CKJIIOHHOCTHIO K ACTOHALIMH.

3Ha4yUTESIbHO OONBLIYIO MOMYISPHOCTL NPUOOPEN ero Omuxaniui

- FOMOJIOT TeTPAHHTPONMEHTAIPUTPHT — 3HaMeHUThI «TIH». 310 Mo1lL-

Heiinee OpuzantHoe BB cunresnposanu Tonenc n Buran (1894) uepes

cTafguio o6pa3oBaHus NEHTAIPUTPHUTA, KOHAEeHcauueit popmanvHa ¢ aue-

TanbJeruAoM B IICJOYHON cpesle, U MOCHeAYHOIIUM HUTPOBAaHHEM MpoO-

Ay KTa KOHLEHTPUPOBAHHON! a30THON KMCIIOTOM.

v Terpanurponentaipurput C(CH,ONQ,), (menTaspuTpoTeTpaHuTpar,
neutput, vuneput, T3H, 1ou) — Oeasle ¢ KeATOBaTHIM OTTEHKOM KPUCTa-
Jibl: TEeTPAAPUUCCKHE H3 AUETOHA HIH NpU3MAaTHYeCKHE H3 ITaHona; ty, 140-
141°C ¢ MennenHbim padnoxeHneM. OTHOCUTENbHAA MNOTHOCTh KPUCTAILIOB
1,773, MakcuMaibHas MAOTHOCTL fipeccyemoro T2Ha 1,6. [Iporyxr TpyaHo
pacTBopuM B BOJE (0,01%"° 1 0,035%'"), sranone u 3(Upe, pacTBOPUM B
auetone (58,8%%) u numerundopmamune (70%'®). Xumnuecku Becsma yc-
ToHuuB. PasnaraeTcs nMpv KUMAYEHUU € BOJOH 710 RMHUTPONEHTaIPUTPUTA,
0c0o0eHHO NpH MOAKHCIACHUN WTH MTORHICIaYUBAHHH. IIBTOHHP)/CT OT Kancro-
a5 1 CUAbHOro ynapa. llpumexserca B MeauLHe.

TOH 6osiee uyBCTBUTENlEH K MeXaHUYECKOMY BO3JACHCTBUIO, 4YeM
‘TeKCOTeH WIM OKTOIEH, HO B OTJIMuMe OT HuX Dosee crabuieH npu xpa-
HeHuu. YHCThIH NPOAYKT Majio 4yBCTBUTENIEH K TPEHHUIO, 3aTO HAAEKHO
pearupyeT Ha yaap. Ero ycroftuuBas aeToHauusi fOCTHraeTcsi B3pPhbIBOM
10,03 r asuaa cBunua nan 0,17 r rpemyueii ptytn. TemnepaTypa Bcnbiui-
ku TOHa 205-225°C, Q = 5760 x/Ix/kr, ckopocTb AeToHanuu 6,11 km/c
(d 1,17), 7,52 xm/c (d 1,51), 8,35 xm/c (d 1,72).

B nemnotHoit macce TOH ropur cinabeimM nyraMeHeM. OaHako
He yBIeKaiiTecb: ero HeycTOHUMBOE TOpeHWe uaile Bcero 3a-
KaH4yuBaeTCs AeTOHaUMe, MpHYEM, KaK Bcerla BHe3arHo.

Jns nomyvenus TOHa Hy»xHa camas MaJlOCTb — HalTH MEHTA3PUT-
PUTOBHUII CIIHPT, KOTOPbI K ToMy e 00JafaeT HapKOTHUeCcKUM aelicT-
BUEM. )

@ K 30 2 asomuoit xucnomel konyenmpayueir 93-96% nocmenen-
HO Rpu NOMEWUBAHUY NPUCLINAIOM 6 2 ReHMAaspumpumnd makx,
& Ymobbl meMnepamypa peakyuonHON Maccvl HE NOOHUMANACH
eoiue 20°C. Pacmeop evioepacusaiom 30 munym, ROCMOSAHHO
nepemewisasn 1 KOHmpoaupysa memnepamypy. Bekope nauunaem
A suinadame ocaook. Ezo omgunvmposvieaiom u npomvreaiom 6o-

0011
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Buumanue! Pazsooums peakyuonnyro cmece 6000t @ OGHHOM CRy-
& yae gecvma onacuo. Kowyewmpuposannas nHumpylowas macca
MOJICEM pa302PeeamevCs ¢ BblOCIeHUEM OKUCROE da30ma, pasno-
arcenuem TOHa u dadice ezo gocniamenenuem! [Ipasoa, nooobuas yzposa
uMeem MeCmo Npu npomblutrenHbiX 3azpyskax. B mobom cayuae npa-
BUNILHEE BLIAUBAMb PEAKYUOHHYIO MACCy 8 DoAbuiou 00béM XON00HOH

.800uL. Ewé 6esonacnee omgunomposuiganiv 0cadox Yepes CUAUKOHOBbLE
duremp, ne pasbasinig HUMPYIOWYIO CMeCo.

' 3ament snadxcnuiit Npodyxm pazmewusarom ¢ 1% pacmeopom nuye-
801l coObl U OCMOpPOXICHO Hazpesaiom oo 70°C, nosmopno omgurempo-
BLIBAIOM, NPOMBLBAIOM B000L U CYULAm.

Hpogu ons nywweit ovucmrxu u cmaburuzayuu pacmeopsiom TIH 6
ayemone, 006agIAOM K HeMY WenomKy Kapbonama amMonus, Quibm-
DYIOm U 0caxcoaiom u3 2opade2o Puabmpama o001l

Hesno B TOM, 4TO NpH XpaHeHUH GOMBLIMX KOJWYECTB MI0X0 cTabu-
JusupoBanHoro TOHa BO3MOMHO ero crioHTaHHoe paszjoxeHue. Bolje-
JeHUe OKMUCJIOB a30Ta COMPOBOKAAETCS MOBBILIEHUEM TEMIEpaTypsl U
3aKaHYMBACTCA B3PBIBOM.

3TOT CUHTE3 MOXKHO cJierka BUAOU3MEHHTD. 7,5 2 cyasghama nenma-

spumpuma pacmeopsiiom 8 20 M 0XraxcOSHHON KOHYEeHMpupo-
A eannoit asomuoil kucaomsl (d = 1,51) max, umober memnepamypa
peazupyroueil Maccel e NOOHUMALAChL Gbiuie KOMHamuou. 1lpu
& bonee HU3KOU KOHYyeHmpayuy Kuciomel, a mexm 6onee npu NOGbI-
WeHU MEeMNepamypel peakyus, OCAONCHIemcs 06pazo6anuem
@ cMect MaroCmadulbHbIX HUMPOIGUPO8 U NPOOYKMOG OKUCREHUS
nenmaspumpuma,

Yepesz 20 munym @ peaxyuonuyro maccy oobasnsiom aéo. Kpucman-
AUNECKULl 0CadoK om@uUILMPOBLLEAOM, NPOMBLEAIOM 8OO0, 3amem mé-
navim pacmeopom 1% 6uxapbonama nampusa. Horyuarom oo 11 2 TOHa.
Jnsa cmabunusayuu e2o KpUucmaniusyion u3 GOOH020 Ayemona Kax on-
CaHo gulue.

Manpiif Kputuueckuil guametp geroHauuu (1-1,5 MM) nosponser
ucnoib3oBath TOH /I M3roToBJIEHUST AETOHUPYIOUIMX LHYPOB, CHaps-
HKEHHUS Karclosiel-1eTOHaTOPOB B KaiecTBe BTOPHUYHOrO 3apsijga, poMe-
HYTOUHBIX JAETOHATOPOB, @ TaKKe B MPOU3BOACTBE MJIACTH()PULIHPOBAH-
Helx BB. Kancrons-geToHatopsl Ha ero ocHoBe 00MagaloT 3HAYUTENBHO
SoJiplieidl MHUUMMPYIOWEH CHOCOOHOCTBIO, YeM rpeMy4HepTyTHble WIAH
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a3uA0TETPUIIOBbIE, OJHAKO H3-3a BBICOKOH YYBCTBHTEIBHOCTH B YMCTOM
sude TOH ansa cHapsxkeHus Ooenpunacos NPUMEHAETCS OrPAHHYEHHO.

Cnnag TeTPAHHTPONMEHTA3PUTPHTA C TPUHUTPOTOJIYOJIOM, MEHTO-
JINT, 1Wupoko npumensemMslii 8 CLLIA, o4ens MomHoe OpuzantHoe BB.
Ero ucnonesytor 8 Soenpunacax ¥ NpoMexyTOUYHbIX JeTOHaTOpax As
No/JipbiBa aMMOHHTOB. .

Cnellyer uMeTb B BUAY,
4YTO 3TO TOKCHYHOE BENECT-
BO Bbi3bIBAaeT pa3apakeHue
BEPXHUX [bIXATENbHBIX [y-
Teil, runepemuio (nokxpac-
HEHHE) KOXKH W CIM3UCTOH
000noUKH.

TOH saBnsercs HeOThb-
€MJIEMBIM KOMITOHEHTOM MHO-
rdX  CcoCyZaopaciidpsonX
npenapaTtog (IPHHHT, HHT-
PONEHTOH, HHTPHHAJI), KO-
TOpble, Kak Bl yxe goraga-
JIMch, Takke obnajgatot Gpu-
3aHTHBIM paeifcTBueM. Ecnu
Bam He ynanochk BOCMNONb30-
BaTbCs [EHTA3PUTPUTOM, TO

a
C N yXK [puodbpecth B anTeke

3TH JleKapcTBa MOXHO 0e3
] peueriTa. .

» Tabaemxu 3punHUmMa pacmuparom @ cmynke U 3aausalom ayemo-

A nom. Ha 100 mabremox dobasasiom 70-80 mn ayemona. Maccy

MYameibHo nepeMemusaom, Cnecka Hazpesam 8 2opadei 8o-

@ oe, ne 008001 0o xunenus u gursmpyrom. K gpurempamy npunu-

sarom 0,5 1 6odel. Ha nogepxrnocmu dcudkocmu cobupaemcs cmeapit, a

8 ocadox epinadaem orxoao 2 ¢ TOHa. Cmeapun u 6onvuiyio yacme Ha-

Qocadounol acudkocmu crusaiom, a enoane yucmotii TOH om@gunsmpo-
8bIBAIOM U CYULANT.

Tlpexnae 4ueM B3ATH TOTOBBIA MPOAYKT B PYyKH, HeoOXOAMMO

3HaTh, YTO B CYXOM BHAE OH CHJBHO DJIEKTPHU3YeTCsd M 3TO

BechbMa ycsioxkHAeT paboTy ¢ HuM. [lpu cyuike GonblIMX KOMU-
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YECTB 3TOro BeulecTBa OOsA3aTe/bHO 3a3eMsioT Beé obopyo-
(6o BaHMe, 4TOOBl cilyuaiiHas 3/eKTpocTaTH4YecKasd McKpa He Ha-
NOMHMJIA, YTO 3TO AeicTBuTensHo TOH.

4.5. Kax pyccKyro pyAemKYy 3aHecAO 8
1lseyutro

j{ aj0 cKa3aTh, YTO C/laBa — JOCTATOYHO TXKENOE MCMBITAHUE Ui
M0Aei, MUMO KOTOpPBIX OHa Mpolia He3aciyxeHHo. B 1853 r.
akaaemuk [TerepGyprekoii akagemuu Hayk Hukosait Hukonaesuy 3unnd
(1812-1880) u nopyunk apTusiiepud, a BMOCAEACTBUH TreHepas-ieii-
TeHauT Bacunuit ®omuu [Merpyerckuii (1829-1891) nepsbiMu B Mupe
MpPeAIOXKKHITM HUTPOFTMLIEPHH 11 apTHIUIepuiickoro cHapsbkeHus. OanH
M3 yJa4HbIX cocTaBOB AnHaMarHuT (xuuamMut Ilerpymenckoro, cocr.
254, taba. 16) B kayecTBe abcopbeHTa (MOrIOTHTENT) COAEPIKaA MOPHC-
ThIit MUHepan Mardesut (MgCO;) W oTuuancs BbICOKOH CTabHABHO-
CThiO H Oe30MacHoCThIO B 06panieHHH. OH He B3pbIBaJics OT yMEPEeHHOro
yaapa, TpeHHs W [aKe 3aKHFaHus, Ho cTaOWIbHO AETOHHpOBAN OT He-
00JBIIOTO KOJHYecTBa rpeMyudeil pTYTH B METAMIMMECKOM Karcloe.
Kpome Toro, ero xumuueckas yCTOHYHMBOCTh MPH XPaHEHUH OKa3anack
3HAYUTEIBHO BBILIE, YeM CBOOOAHOIO HUTPOIJIHLIEPUHA, TaK Kak KapOo-
HaT CBS3bIBAET CMOHTAHHO BBIAE/SIOLIMECS OKHCIIBI a30Ta.

Tonsko 3a 1866 r. B Poccuu Op110 npoussenero 3000 kr HUTpoOrIN-
ueprHa. Ha BoOpyxeHHM pycckoil apMHM yxe MOsSBWIHCH CHapsabl C
JeCATUKUIOIPAaMMOBOH HUTPOMIHUEPHHOBOH Ha4YyWMHKOM, KOraa XUMHK-
nxenep Anetpes Hobens, npoweninnit HakaHyHe B [leTep®ypre cra-
»kuposky Y H.H. 3ununa, noayuun natedt (1864) Ha cnoco6 usrotosse-
HUSl HUTPOIJIHLIEPHHA B Ka4eCTBE B3PbIBYATOrO BENIECTBA.

Jlesno B ToM, uTO MPOMLILLIEHHHKU-U300peTaTeny WBEACKOro
npoucxoxaenus Hobenu (oTew, cbIHOBbS M BHYK) xuin B Poc-
cuu. Crapunit Hobens — Dymaunyosis (1801-1872) 6l u3zo-

Opertatesib NoABOAHLIX MUH W ocHoBan B C.-TletepOypre mexa-
HHYeCKHI 3aBoj, MepeWMeHOBaHHBI HBIHE B «Pycckuit au-
3eqby. Jltonsur (1831-1888), poaHoii Opar 3Hamenutoro A. Ho-
Ocs, OpUT TaNaHTAUBBI KOHCTPYKTOp CTaHKoB, a ¢ 1879 r.
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BMecTe C OpaThsMU H ChIHOM co3gan HedrenepepadaTbiBaio-
u uuii 3aBoj B baky «ToBapuuiectBo 6patbeB Hobeneit».

Ansdpen Hobenpb, BOOpYKHMBILHCE ryOOKHUMU [MO3HAHHAMH, CyMeS
PacKpbiTh CBOI OrPOMHBIA OPraHU3aTOPCKUIi TANaHT, AL [epeexar Ha
UCTOPUYUECKYIO pOAMHY, co3aas B lilseuuu, Nepmannu u AHrauu umne-
PUIO 3aBOJIOB MO MPOU3BO/ICTBY B3PbLIBYATHIX BEUIECTB.

[ToHawany, Kora MCNOAL30BAHHE YHCTOrO HUTPOMIHLEPHHA BCNEd-
CTBHE MHOTOYHCJIEHHBIX HECHACTHBIX cllydaeB OblIO 3arpenieHo B O0ib-
WIHHCTBe cTpaH mupa, A. Holenb npeasoxun aias ero XpaHeHus W
TPaHCMOPTHPOBKH MCNOJIb30BaTh PACTBOP B JAPEBECHOM CIUPTE, HE UyB-
CTBUTENBHBII K MexaHuueckuM BozaeiicTBusM. Ilepea B3pbIBHBIMU pa-
0oTaMH HUTPOFJIMLIEPUH OCAXKAANIU BOJOMH.

" Sl Hajeoch, 4TO MEAWUMHCKMIE HUTpOrIHMuepHH Bauueit Ga-
Oy1uku He K AET Ta XKe Yy4acThb.

B 1867 r. A. Hobenb
ucnoJp30Ban dosee yaay-

HBIf  HanoJIHKWTEAb /1% AT
HUTpOrAHuepHHa amopg- O@
HbII KpeMHE3EM «KH3eJb-

ryp» — npoayKT OTMHpa- } g :
HUS JUATOMOBBIX BOJO- ) ‘
pocieit  (pagnosnspwuii). Y,

OTOT  MHHepan  wvaule
BCTpeyacTCcsa noja Hasea-
HHeM «H(Y30pHAd 3eM-  KTO UrpaeT ¢ JUHAMHUTOM,

i», @ Ha TOT MOMEHT 1o1 nomoit npuaéT yOUTHIM
BPEMEHH OH B OrPOMHBIX
KonuuecTBax paspadatbl-
Basics B "aHHOBepe.
B tom xe roay (1867) HoGenb 3anaredroBan nepBblil AUHAMHT
noj UHTEpecHbIM Ha3BaHueMm «besonacHblit B3pbIBUATHIH MMO-
powok HoGens».

Mo uccnepoBanusm bekepritHa ku3enbryp Ha 95% COCTOHT U3 JBY-
OKHCH KPEMHHM$, a OJIHA €r0 BECOBafl 4acTh BMHTHIBAET YETBIPE HACTH
HuTpornupepuna. [To TexHonoruu kusenpryp npokanuBanu g0 500°C
AJIA BLDKMMAHMA MPUMeEceit, NPH 3TOM COoflepiaHue KpeMHe3éma MOBbI-
wanoch A0 98%. MamenbuéHnblil H NpocesiHHbii NPOAYKT CMELIUBANH B
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MPOCBUHIOBAHHBIX [EPEBAHHBIX SMHKAX C HUTPOTJIHUEPHHOM H HaOu-
BaJii B MEpraMeHTHbIE MaTpOHbl AuaMeTpoM 2,5 cM u 5 cm. B kadecrre
XHUMHYecKoro crabuiuzaropa 406aBaAIN 06E3BOKEHHY IO COAY.

Hopmanpublii kuszeabryp-nuuamMut HobGeas Nel (coct. 255) co-
aepxan 75% HUTPODIHUEPHHA, HMeN TIACTHUHY IO TECTOOOPA3HY O KOH-
CHCTEHUMIO, JKHPHYIO Ha OUIyMb, Yalie KpacHOBaTo-Oyporo usera M3-3a
NpUCYTCTBHUs cosleil xese3a B nomtotutee. Ero ynenbHblil Bec koseban-
ca B npegenax 1,59-1,65 (V, = 535 n/kr, Q = 4632 xJw/kr, t = 2940°C,
CKOpOCTh geToHauuu 5,0-6,0 km/c).

IIpy xpanenun B onTMManbHbIX ycloBusX (De3 meperpeBa W Tpo-
Mep3aHus) TakoH AuHaMUT 6e3 CyIeCTBEHHbIX M3MEHEHUI XpaHUuTCa Je-
CATHASTHAMH, HEOOXOAUMO TOJIBKO NEPHOAUYECKH KOHTPOJIHPOBATH €r0
KayecTBO Npoboit Abesist Ha HUTPOFJIMLEPHH,

JrHaMHT JIeTKO BblAEPXKHUBAET yMepeHHOe HarpeBaHue W naxe Nnpu
100°C nauunaeT paznaratbCs TOJABKO Hepes yac.

Ha oTKpbITOM BO34yXe MaTpOHbl NMPH MECTHOM TOMXKOre MeIeHHO
cropaioT 63 B3pbiBa CUHEBATBIM MJIaMeHeM, eCJiM ToJIbKO Bbl He pernTe
caenath W3 HUX MHOHEPCKHI KocTép. 3axuraHue B 3aKpbITOM COCYAE
WM B Macce Gosee 25 Kr 3aKaHYHBAeTCs BIPhIBOM.

Jng B3pelBa guHaMuTa B LINype AOCTATOYHO MPOCTOrO BOCILIaMe-
HEHUS NOCPEACTBOM YEPHOTO Nopoxa.

Bocnpuumuusocts pumamuTta Nel k getoHauuM TakoBa, 4To Ma-
TpoHsl Maccoit 100 r B3peIBatoTCs Ha pacctosHuu 1,8 M apyr ot gpyra.

Jns Hap€xKHOCTH W MOJMHOTHI B3pbiBa Jyullle Mob30BaThCs AeTOHA-
TopoMm cuiaoi B 1-1,5 1, a mng npomépsiuero quHaMuTa — 40 2 F, TaK Kak
OH MeHee 4yBcTBHTesIeH. OQHaKo 3aKpHCTALTM30BaBLIMIACS COCTAB MO-
JKET B30OPBATbLCH BO BpeMs 3a0HBaHWs B LIMYp W JaXe CBEp/eHUs OTBEp-
CTHs 1151 3aKJIadKH JeTOHATOpA.

B HOpManbHOM COCTOSHUM OH Malio 4yBCTBMUTEJIEH K yaapy, a oT
noragaHus My AeTOHUPYeT TOAbKO Ha GJIM3KOM PacCTOSHHH.

3aMopoxeHHbIH AHHAMUT CropaeT MeJieHHee, HO Beaér cebs onac-
Hee M MOXeT B30pBaThCs jJaxe B HEGoMbLION Macce.

OtrTauBaHue AMHAMUTHBIX MATPOHOB Jyylle NPOH3BOAMTbL B TEMIOM
MOMEUIEHHH, HO MOXHO MCMOJIB30BaTh H Tasuk ¢ Térmuioit Bogoit (30-
35°C!). Boga 4acTuuyHO BbITECHNET HHTPOTVIMUEPHUH B Buae IKCCyAaTa,
H3MEHsIsl CTPYKTYpY AHHAMHTA, MO3TOMY XpaHHTb ero nocje Takoi o6-
pPaboOTKH HEXEIATENBHO.
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Ta6auna 16. I'ypounamums 4 cHeMannsie QuHaMumst
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Pxxanas Myka 40
Men 1.5 1
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Kuszensryp 24,5 1 49.5 | 69.5
PangaHuT 20,8 1
KpenmHe3ém Brep3oHcKkHil 3.8 48
KpemMHe3ém narmyaHckuil 60
KpeMHe3EM HCKYCCTBEHH. 8
Maruesur 75 0.4 1
1 sak 4
Oxpa 0,5 5
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Kanus nutpar 38 71
Harpin nutpar 40 35 69
AMMOHHA HUTpaAT : 75
Hurpornuuepun 26 30 20 55 40 35 20 18 18
Cepa 10
Yrons ApesecHslil 15 4 3 10
Koke 40
JlpepecHan mMyka 20
P:xanas MyKa 36 30
Men 1
Copna 0,5
Caxapo3a 59
[Napadun 7 4 1
Kusenpryp 64.5
LLnak 5
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Tadauna 16. IIpooonscenue
% Ne | 272 | 273 | 274 | 275 | 276 | 277 | 278 | 279 | 280

Kanus Hutpat 66 33 26
Kanus xsopua 45
Hatpis HutpaT 63 37 70
AMMOHHS oKcanaT 1
bapus Hutpar 70 15,2 5
HurtpornuuepuH 20 55,8 22 42 26 15 35 25 18
VYrosnb ApesecHsbIii 10 2,8 12
JpeBecHas Myka 41 21 27 34 5.5
Maruus cynsdar 47
Cona 1 2
Kpaxman 10
Kuzenbryp 26.2
Tpenen 11

% Ne 281 282 283 284 285 286 287 288

Kanua nurpar 32 27,5 9
Kanus xnopun 72
Hatpus HuTpat 45 223 32,6 56
Harpua cynepar 44
AMMOHHA OKcanar 10 0,4 8
bapus nuTpar 32 4
HutporiuuepuH 26 44 24 40 30 50 23
JlperecHas MyKa 40 12 34 15 40.5 17 _37
Mexn 0.5
Cona 2

%]

[
=

=]

[lepBble 3aBoABI MO NPOU3BOACTBY AMHamurta A. Hobesib noctpous B
T'epmanun, a uyth nozke B llpenun. Ero ammammar Nel Beinyckancs
TpEX COPTOB C coaeprkaHueM nurpornuuepuna: 75% (Tan 1, coct. 255),
50% (tun II,-coct. 256) n 30% (tun III, coct. 257).

3a KOpOTKHI NMepHoj BpeMeHUW B MHPE NOSBHIUCHL COTHU BHJIOB
nunamuTa. X MOKHO paszfesiuTe Ha JBe 00JibIINUE CPYIHIbL ¢ HHEPTHBLIM
(tabs. 16) u akTUBHBIM NorjoTHTeNeM (Tabn. 17).

[lepBbie nosyuyuin Ha3BaHue «TYpPAAHAMHTBLI». B uucne pacnpo-
CTpPaHEHHBIX COpPOEHTOB M1 MX M3rOTOBJEHUSA IOMUMO KHU3eJbrypa
MPUMEHAIOT PaHIaHUT, TONOMMT, MarHe3UT, OTONOKEHHYIO cloay (Bep-
MUKYJIUT), KAOJIUH, TATbK, THIC, OXPY, LJAAKH U JaXKe TOSYEHBIH KUp-
nuy.

Ouenb nonysspHbii B CBOE BpeMsi KPACHbIN T'YPIMHAMHT COJEp-
xan uHoyY30pHbINA KpemHeséM — Tpenei. B konne XIX B. 3T70T BUA AuHa-
MHWTOB WIMPOKO TNPOM3BOAMNCA BO MpaHuMM Ha npaBUTENLCTBEHHOH
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thabpuke B Bomxe. B kadecTBe MOrnoTHTENs HCNONbL30BANIH MECTHOE
ChIpbE: BbeP3OHCKMIT M NanyancKui KpemHe3Em, paHAAHWT, MEAOHCKui
Mmen W oxpy. 1o cogep)aHHIO HHUTPOIIHUEPHHA OHHU COOTBETCTBOBAIIH
auaamutam A. Hobeaa copres Nel-III (coct. 258-260). Haubonee
CUMBHBINA (hpaHiy3ckuil rypaunamMnT cnennanbubii Mboca conepxan
90% wnuTpornuuepuna, adbcopOUPOBAHHOrO0 HAa HCKYCCTBEHHOM KpeM-
Heszéme (cocr. 261).

®paHuy3bl MEPBbIMH HATAAMIH BbIYCK IPU3YTHHANHAMUTOR, TAaK
HA3bIBACMbIX (TPU3YTHTOBY», NPUMEHACMbIX B 3ara30BaHHbIX LMaxTax. B
COCTAB TAaKUX AUHAMMTOB JUTA CHIDKEHHS TeMMepaTypb! B3pblBa CTAIU
BBOAUTb HATPAT amMmmouMsa (Tabn. 12), a Take pa3nuyHble KpucTallno-
ruapaThi (TOPbKYIO ¥ aHTHICKY O COJIb, KBACLBl, COAY W Ap.).
B Hacroguiee Bpems TypAMHAMMTBI B Hallleii cTpane Mpo-
 MBILLJIEHHOTO 3HAYCHHA HE MMEIOT, HO MX MOXHO HCIOJb30-
BaTh BMecTO (Pisiry 471 NepeBO3KA HUTPOTNHLEPHHA.

JIMHAMHTBI, B KOTOPbIX HUTPOMTMLEPUH CMELUaH ¢ FOpIOYHM OCHO-
BaHuem, obfafaioT 0oJibileii MOLWHOCTRIO. B KadecTBe akTHBHBIX COp-~
OeHTOB MPUMEHAIOT ApPEBECHBIH Yrofb, pXaHyH MYKY (pazinunble Kap-
.6oHNTHI, cocT. 262-264), apeBecHble ONWIKK (Hanpumep, KAAMHT, COCT.
~ 265) n paxe kpaxman (coct. 279).



94 Yacrs 1. OnacHoe 3aKOMETBO

en0/i03uble AMHAMMUTDI, COJIEPKAUIME B KAUYECTBE MOCJOTHUTENS
JPEBECHYI0 MYKY, OT/IMYAOTCH JAErKOCTHIO TPUrOTOBJICHUA U BBICOKOM
CcTabUNBHOCTRIO TPU HOPMAJILHBIX YCIOBUAX XPAHECHUS.

B cBo& Bpemsd, dpaHily3aMu UCTIONB30BATCS YEPHBLIA AMHAMMT, CO-
JepxauMit KOKCOBYIO MblUIb, MeJIKMit necok v 55% HUTpoOrauuepuHa

(cocT. 266).

B nepuoa dpaHxo-npycckoit BoitHel 1870-1871 rr. npu ocane Ila-
puka ¢paHuy3sl A8 BCKpbitud fbga Ha CeHe BBIHYKIEHbl ObiiM B
CMEUIHOM TIOPS/IKE W3rOTOBUTH WM MPUMEHHUTH CAXapPHBIH AMHAMMT C
MOrI0OTUTEAEM H3 KYCKOBOIO TPOCTHWKOBOIO caxapa, IMPOIIMTaHHOTO
HUTPOrIULEpUHOM (COCT. 267).

ITogobHblE JUHAMUWTHE OKA3AIUCh MEHEE YCTOHUYUBEL, YEM KU3esbry-
poBble. [11g Toro, 4TtoGbl NpU B3pbIBE roprOYMe KOMMOHEHTHI BBIrOpATH
TIOJIHOCTBIO U HE 00pa30BLIBAJICS YrapHblit ra3, B COCTaBbl JOMOAHUTE/b-
HO CTaJld BBOAMTH OKHUCIUTENU: HUTPAThl UK TIEPXJIOPATHL

Tlpu pazpabotke ropHseix 3ajieikeit, rae Tpebyercs nojyuenue 00b-
EMHBIX MAacc, MPUMEHSIOT B3pbIBYATHIC BEUIECTBA C MOHMKEHHbIM JAPO-
OAIMM W YCHUJECHHBIM METaTedbHbIM jeicTBueM. [{ng 3T0oro Xxopoiuo
NOAX0/IAT HOPOXOBLIe AMHAMUTEI C MOTJOTUTENSAMH HA OCHOBE JILIMHO-
ro fopoxa, KOTOPbIf CHUXXAET CKOPOCTh YJAapHOH BOJIHBI MOAOOHBIX
COCTAaBOB.

Knaccuyeckum nipejacraBurelieM TakuxX JMHAMMTOB  ABAAETCA
KENIbHCKHMIE mopox, npeactaBasiounit coboit 4€pHblii I'IOpOX nponu-
TAHHbIHi HUTPOIMLEPUHOM.

Hlupokoe npumeHeHue B CBOE BpeMms MOJYUYUIIA IHOPOXOBBIE AN~
pamnTel Hobensa Ne2 pasubix coptoB (A, B, C u D). Noprouum anemen-
TOM il HMX CIY)XHJ Yrojib, fIacTUUUUPOBaHHBIA napaduHOM, a
OKUCIUTENAMUN — a30THOKUCBle cou. CoepxaHue HUTPOrJIMUEPUHA B
3TUX AuHamHuTax cocrasigeT 18-20% (coct. 268-272).

B uMcne naubosiee U3BECTHBIX TOPOXOBBIX AHHAMUTOB, COAEpKa-
IUX HUTpAT HaTpus: KagMuT (Hutpornuuepun 20%, cepa, yrosb, ape-
BECHAA MbUTb, cOCT. 265), merpoiant (HuTpornuuepud 60%, yroJb, ape-
BECHAA Macca U cnepMmaieT — BOCKooOpa3HOEe BelIeCTBO M3 KUTOBOIO
xupa) U gauwHamnT Hogeas Ne2,A (nutrpormuuepun 20%, napadu,
yrofb, cocT. 269). D1Tu BenlecTBa OTJUYAIUCH HEBBICOKOH cebectormmo-
CTbIO, OJTHAKO, B CHJly TMIPOCKOIMYHOCTH UMENH Qoflee orpaHuueHHbIN
CPOK XpaHeHHUS.
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IlopoxoBble THHAMHTBI C KaTHMHAHON CeTMTPOH 0Kazanuch HaASKHee
B 3KcIUlyarauuMu. B apcenane Takux B3pbiBUaThiX BEWIECTB: PEHAPOK
(uutpornuvuepun 40%, apeBecHas Myka, napaduH), cebacTHu (HHTpO-
riavuepuH 68%, npeBecHbiii yrosb), amnamut HoGems Ne2,C (cocrt.
271), puaamut HoGess Ne3 (coct. 274) u ap.

YacTto as CHimkeHHs ceOECTOMMOCTH 3THX COCTABOB 4YacTh KaslMid-
HOH CeUTpbl TI0AMEHHBANACh HATPHEBOM: THTAHMT (HUTpPOIIULEpPHH
40%, npesecHas MyKa, yrojb), BHpAT 1 Ap. OueHb NOMYJApHbl TaKue
JUHAMUTHI ObUIM B AMepuKe, TJe UM NpUIyMasnih O4YeHb BbIUYpHbBIE Ha-
3BaHUS: ATJIAC-, [EPKYJIec-, TKTAHT-, [eKJa-, 3THA- U BYJIKAH-NOPOX.

JMHaMUTBI Ha OCHOBE aMMHAYHOI CeJIMTPHI TOJIYHUIH Ha3BaHHUe
AeTOHMTHI. B cBOE BpeMs B UX 4UC/e MPHMEHAINCh: AMMOHHAKKDYT
(nutporsmueput 14%, yrosb), ammgoren (HUTporjivuepuH 75%, napa-
tuH, yroap), cepannn (Hurporimiepud 18%, apeBecHbie OnuikH, DeH-
3041 Win kpe3osi), auaamMaT Hobensa Ne2,B (uutpornuuepun 18%, na-
pacun, yross, coct. 270). Oun 06s1aa310T MOry4uM pyracHbiM AeicTBH-
eM. Tax, ammonnakkpyT (V,= 879 a/Kkr) npu B3pbiBE BbIICIACT ra30B B
1,65 paza 6osbuie, 4eM HOPMAJIBHBIH Ku3eJblyp-AHHAMMT. BapbiBua-
Thie BELICCTBA 3TOH IPYIbl MPEKPacHO 3apeKOMeHI0Ban cebd B rop-
HOM Jejle ¥ MHOTHE U3 HMX M0cjie HebOJIbIIOro yCOBEPIIEHCTBOBAHUSA
IIMPOKO MPUMEHSAIOTCS U CEroHs.

OreuectBeHHbil geTonuT M npenctasiseT coboif nopolukoobpas-
HOE JKUPHOEe Ha oulyTlb B3pbiBYATOE BEIeCTBO HAa OCHOBE TPYAHO 3amep-
3afolled cMecH HUTPONIMUEpUHAa W HUTPOAMINMKOJs. BbiMyckaercs B
NaTpoOHUPOBAHHOM BUJIE, BOJIOYCTOHUMB, HAAEKHO AETOHUPYET B 3apsiax
Manoro AuaMeTpa (KpuTHYecKuili JuaMeTp B CTanbHOM 000J0uke 4-5 MM,
6ymaxuoi — 8-10 mm). IlpenHaznadeH afs MOAPbIBA Kperkux rmopoa u
KaK TpOMEXYTOUHBIH JeTOHATOp Jjis aMMOHUTOB. Teruiora ero B3phbiBa
5800 x[x/xr, V, = 832 n/kr, pabotocrnocobHOCTh B CBUHLOBOMH Oombe
500 M, cKopocTh JeToHauuu 10 5,2 kM/c.

s ocnabseHusi 4yBCTBUTEBHOCTH K MeXaHHUYECKOMY BO3JeiicT-
BHIO B COCTaB HEKOTOPbIX AMHAMUTOB C MOPOXOBHIM TIOMIOTUTEIEM TIPH-
criocobuiueh aobassath aMmopgHbid kpeMmuezéMm. Tak, e A. HobGenb
npeanoxui gaaamMuat Ne2,D (coct. 272) ¢ HUTpOOAPUTOBBIM OKUCIIUTE-
sieM, Bekope nocsie storo Ha pabpuxe Kpebea B6sim3u KénbHa Obin1 oc-
BOEH BBIIYCK OYepeHOI pazHOBUIHOCTH MOpoxa JHTodPAKTOpP aHano-
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FUYHOTO COAEpXAHHUA C KM3eJblypoM, HO Gollee YCTOHYMBBIH K yJapy
(coct. 273).

DTUM B3pHIBYATHIM BELLECTBOM MPYCChl HAUMHAIN pa3pblBHbIE CHa-
paasl B BoiiHe 1870-1871 rr. ¢ ®@panuueii. Tawke u3BecteH AHTOQPAK-
TOP, COAEPXNAIIMI Cepy U HATPUEBYIO CENUTPY. ’

BMeCTo HUTpaTHBIX OKUC/IUTEIeli B COCTAB HEKOTOPHIX B3PbiBYATHIX
BELIECTB 3TOr0 THUIAa BBOAMIIACK OeproseToBa conb. K npumepy, auna-
MHT Xopénen TIpEACTaBA] cO0O0il TOHKO H3MeNIbYEHHYIO CMECh 3TOM
COJIW, IPEBECHOrO YIS M 4EePHUIIbHBIX OpPELUKOB, PONMTAHHYIO HUTPO-
TJIMLEPUHOM.

[Mpumenspiuuiicad B cBOE Bpems pyaHHuHbLIA gHHAMHUT (cocT, 275)
BKJIIOYAJT 10 MOJIOBHHBI COCTaBa IPOKAIEHHO aurIMHCKOM COJIM, OJHAKO
TUIOXO0 XPaHUJICS M3-3a CKJIOHHOCTH K MrMpaToodpa3oBaHuio.

3aMeuatenbHOe CBOIMCTBO HHUTPOIJIMUEPHHA JeTaTHHHPOBATh HHT-
POKJIETYATKY T103BOJIMIO 3HAYUTEIbHO YAYHIIUTH (QUINKO-XMMHUYECKHE
Xapaxrepuctuku BB na ero ocHose (tabi. 17). :

Hnes mogobHbIX AUHAMHUTOB MpUHAUIEXMUT capy Ppuapuxy Abeitio,
xotopelid B 1867 r. B AHIJIMH B34JI MIATEHT Ha MPUTOTOBIEHHE IJIHOKCH-
JAHHA, TIONJIOTUTEIEM HUTPOTIMLEPUHA, B KOTOPOM SBJSETCH HU3KO HHT-
poBaHHag U3MenpYEHHAS XJIO0TIKOBast Oymara (coct. 294).

Hodrtu B TO Ke Bpems noaoOHbIT cocTaB Obisl Npe/UIoKeH aBCTpuii-
uem - Tpayuwiem. Ero gunamuT npeacrasiisil cMeCh HUTPOTSIHLEPUHA C
NUPOKCUIMHOBBIM TECTOM, cojiepxaBiiuM 15% Boapl.
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Tadanua 17. Keaamunupagansie Oundaimst ¢ AKHUGHLIM

aCHaedIeN
o |28 1290 [ 201 [ 292 | 293 | 294 | 295 | 296 | 297 | 297 | 299
- I"pemytie Ty, 1n KeraTHH-AHHAMHTB
Hobens £s é IeanrnuTel s | g
s = ) L Z
S E z £ |53
% Al B | cC|&F 2 Al B |8 |TE
Kaxua nurpar 9 16 15 3.5 23.5 | 28 34 19
Hatpist nutpat 27
AMMOHUA OKCAAAT 12
I InTponeonosa 7 6 4 1295 S 30 ] 25 | 38 4 3 3
Hu poriauuepiiu 93 82 70 70 75 165516251 65 60 57 57
Jlpceeciias Mywa 2 S 8 8 6 9
Pacaran MvKa 8
Cona 0.5 I
1{ennmionosa 3 7.5
Oxpa 0.2
No 1300 | 301 [ 302 | 303 | 304 | 305 | 306 | 307 [ 308 | 309 [ 310
Keaatin-amiamre
= £ = =
54 5 5|l g = a8 =
y AEHEY e
0 U U
Kanus nurpar 18 20 26 41 44 27
Kanug nepxaopar 27
Harpust nnrpat 28 | 545
AMMOoUila okcataT - 29 30 29
JunTpoTonyo: 12,51 40
Hurpoue:niososa 3 30 2 i 3 25107 1 i 0.5
Hurpornuuepuy S5 50 63 44 47 36 33 32 32 {225 | 60
Yro.1b peBecHblil 6
JlpesecHas MyKa 7 9 14 6 10.3 10 10
Kpaxya:i 50
Bazea 5.5
Llen:nonosa 10
Maruua cyasdar 17

TlepBoe MpOMBbILINEHHOE TIPOM3BOACTBO HUTPOLEIIIIONIO3HOIO qHHa-
MuTa Obui0 HanaeHo B 1869 r. lutmapom, kotopeiit B IlJapnoTTendyp-
re B lliBettnyn ocHoBan ¢abpuky Mo NpoH3BOACTBY B3PbLIBYATOrO AYaJH-
Ha ¢ abcopOeHTOM M3 CMECH HUTPOBAHHBIX JPEBECHbIX OIHIIOK H KaTHi-
HOH cenutpsl (coct. 301).
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Ayannn JInTmapa npeacrasiiseT cob0oit NIaCTUUHBIN NPOYKT MXes-
ToBaTO-Oyporo ugera. Ou Oojiee 4yBCTBHTE/EH K HarpeBaHUIO, YEM KH-
3e/IbIYp-AMHAMUT, HO BECbMAa YCTOMYUB K MeXaHWUYECKUM BO3/IeHCTBUSM.
3amep3zaeT ayanun npu Gonee Huskoi temneparype. [lpu anuresbHoM
npebbiBaHUM B BOAE TepseT HAacTh CEJINTPBI, HE BbIAEISA MPU ITOM IKC-
CyJat HUTPOrnuuepHHa.

BriocfieACTBUH «AyaJMHAMM» CTAIW HA3HIBATh BCIKUE JNUHAMMTBI,
cofepxallde o0paboTaHHYI a30THOH KHCJIOTOIl JApeBecHyi0 Mmaccy.
AMepHKaHCKne AyaJdHHbBI, u3rorossigeMbie B Can-Opanuucko, coaep-
xanu 60-80% uuTporivuepusa ¢ NpUMechio KanuiHoil cenutpel. Pek-
CHT, NPoOU3BOAMMBIA B ABctpuu dhupmoil Jusisiepa, npeacrassisii cMech
HUTpATA KaJHsl, HATPOBAHHOH APEeBEeCHOW MYKH, APEBECHOM rHUIIH, Mejia
1 62% Hutporavueprda. Benrepeckuil MeramuT, BhilTyckaeMbiit B Lljo-
punaopde, BKIIOYAN HATPUEBYIO CENIUTPY, HUTPOBAHHYIO ¥ OOBIYHYIO
ZPEBECHYIO Mblib, a TaKxke ot 7 A0 60% HUTpOriHUepHHa.

IepBonayaneHo Ha 3aBogax A. Hobesis ObL1 0CBOeH BBHIMYCK meJI-
JINJIO3HOTO AMHAMMTA, YCOBeplleHcTBOBaHHOro Tpaywiem (coct. 292).
[orsnoTureneM B HEM McnosibzoBaslach JpeBecHas Macca, oG6paboTaHHas
a30THON KucaoTOH. OH nMpeAcTaBssi Oypyro TecToo0pasHylo Maccy Of-
HOCUTE/IbHOM MiIoTHOCTBLIO 1,0, MpUTArdBaollyi0 Ha BO3AyXe A0 2%
Bnary. Jlaxe NpM AJMTEebHOM XpaHeHUM MOJ BOJOH 3TOT AUHAMUT HE
BBIAEG/ISIT 3KCCYAAT HUTporivnuepuna. OaHaKko, 40CTaTo4yHO ObLIO CXKath
ero MeJy JucTaMu mucueil Oymaru, yTtoObl MpH BHICHIXAHUM HA Heid
00pazoBanuch JKUPHbIE TIATHA, B3PHIBAIOLIMECH MPU CWIBHOM Yyjape.
D10t AMHAMUT He 3aMepzan npu 0°C, Obul yCTOHYMB K MeXaHMUYECKUM
yaapaM U JeTOHHPOBAR TOJILKO OT Karcrosis.

[MoxoxuMu cBoiictBaMu 00s1anan OesibMHACKUI AXHAMUT MAJIeHH,
npeasnioxeHublid JlangpeeM, u coaepxabiuuii 30% u 50% uurporinue-
puHa B U3Mesib4EHHONH BbICOKOHUTPOBAHHONH OBCSiHOII COJiOME.

B 1876 r. A. HoGesb 3anareHTOBaN ABYXKOMITOHEHTHbIH AUHAMUT —
rpemMy4nsi cTyJeHb, HHOIAA Ha3biBaeMBblil «3anaJibHbIH U/H B3pbIBYa-
Thi#H KesaTul» (coct. 289-291). Ou npeacTaBsisi KOUIOUAHBIA pacTBOp
HU3KOHWTPOBAaHHOMN KeTuaTkut (KOAJOAUS) B HUTPOMIMUEpUuHe. D10 ObLi
nepBhid OAHOPOAHBIA (TOMOreHHbIH) AMHAMUT, B OTJMUYHE OT MPEAbiIy-
IHX HUTPOUEIIIFOJIO03HBIX, COAECPXABIUMX B BBICOKOHUTPOBAHHOM IH-
POKCHW/IMHE JMILb ClleAbl PaCTBOPUMOrO KOJIOAWS M Mpe/ICTaB/SIOUINX
reTeporeHHele cMecu.
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Hopmanbublit rpemyuunii crygeub cogepxxutr 93,7-94,5% uutpo-
riduepuna. [To ety ¥ KOHCHCTEHUMH OH HAMOMHHACT ITOMY3acThIBLIUH
Ka3eMHOBBI KieH, >xupHblil Ha owynb. [lpoaykt 6e3 ycusnus pexercd
HOXKOM, 00s1azaeT yaeibHbIM BecoMm 1,6, Bocruiamensercs npu 240°C,
OH oyYeHb YCTOHYUB MpH OOBIMHBIX YCJIOBHUIX Xpanenus, He BblaesisieT
HUTPOLJIMUEPUN AaKe 1pH OOJIBLIOM AaBJISHUMU, HE TIpeTeprieBaeT H3Me-
HEHUS TMPH IUTEIbHOM KOHTAKTE C BOJOH, JIMLLIDb MOKPLIBACTCA GenéchiM
HanéroM. I'pemyunii ctyaenb Xopouo fepeHocur yaap. Ilpu npomep3sa-
HuM (Hmxe 12°C) od npeBpauaetcs B 6es10BaTyi0 TBEPAYIO Maccy, B OT-
JIMYHE OT KU3e/blypP-IUHAMUTOB, OYeHb YYBCTBUTEBHYIO K MeXaHMue-
CKOMY BO37eHiCcTBUIO. B 3TOM COCTOSHUU MIPOAYKT ACTOHUPYET AAXE OT
yaapa najikoit, He roBops 0 3a0UBKe B LUTTYP.

ITo onucanuro Pobepmca 01a npucomogienus HOPMAIbHOZO
Q epemyue20 cmyous K nazpemony 2opsiueit 8oooti (50°C) @ meo-
nou yawixe numpocnuyepuny (9,3 2) oobasasrom HeborvutuMu
@ ROPpYUSAMU NpU HOCMOSHHOM NOMEULUSQIHUU MOHKO U3MEAbYEH~
Heir koanoouit uz xaonxa (0,7 2j. Yepesz uac obpasyemes oono-
poonas, npos3paunasn, xcerdamunoobpaszuas macca. Hobagsrenue
Mauplx Koludecme cnupma, sgupa, ayemona ui Kamgopul
obaezuaem JcearamMuUHUIAUUIO U 0e.1aem ONnepayiio Menee ONAcHoll,

Yutute, npexKae YeM CMELaTh KOMMOHEHTHI, Bejiukuid A. Ho-
Oesb ycnen coctaButh 3aBewadue. C 1895 r. A. HobGesb opra-
HH30BAT (GOHJ MO MPUCYIKACHHUIO NpeMuil 3a Bblarouidecs 3a-
cAyru B objactTaX HayKM, JUTEpatypbl W 3audThi Mupa. Ba-
KAHTHbIC MECTA JlaypeatoB He Y KOMITIEKTOBaubl MO CEro/IHALI-

HUI AeHb.

VcTanoBseHo, 4To
BBEeZCHUE B IKejaTHH-
AUHAMUTH! HeDOIbLIHUX
Konuyects  kampopsl,
OeHzoMla WM HUTpPO-
0€H30/1a CHJIBHO CHH-
KaeT MX MexaHuue-
CKYIO 4yBCTBUTEIb-
HocTh. Tak uanpumep,
JflobaBieHue K rpemy-
yemy cryaHio g0 4%
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kamopbl JeaeT cocTaB HEUYBCTBUTEABHBIM JlaXke K YJapy NyaH c
6au3koro paccrosHus. [IpaBna, temnepatypa BocrjiaMeHEeHUS TakuX AH-
HaMUTOB MOskeT npesbiiate 330°C u ans uX noapbiBa TpedyeTes moul-
HBIH MPOMENYTOUHbI /IeTOHATOpP, Yaule HUTPOMIHUEPUH-MUPOKCHITH-
HOBBIiT (60:40).

[Tocneayrowme uccneloBaHUs MO3BONWNH YBEIHUUTL COMEpHAHUE
KOAM0AMs B MOAOOHBIX coctaBax Ao 50%, oAHaKo Ans B3pbIBHBIX paboT
OHM OKa3aJIicCh MallONPUIOJIHBIMU H3-32 HU3KMX JETOHAUMOHHBIX Ka-
4yectB. Mbl K HUM euré BepHEMCsH.

Vike k koHuy XIX B. MOABHAMCH MHOTOYMCAEHHBbIC KOJJIOKCHJIM-
HOBble IMHAMMTBI C TBEPABIMH B3PbIBUATBIMH BELECTBAMH, HaNpuMep,
aaranitcknii crygeanctoiii anHamut HoGeas (coct. 302, 303), co-
cTosulHil W3 rpemydero cryaHs (2,5% konnoAus) H NOPOXOBOH cmecH
(cenuTpa-peBecHas Myka 75:25).

B 3aBMCHMOCTH OT COAEpIKaHHUI HUTPOTHLUEPIHA COBPEMEHHBIE AH-
HAMUTBE TAKOTO THIA YCIOBHO MOAPA3AENAIOT HA HECKONBKO IpyI.

I'pemyque ctyaam, coctost Ha 70-94,5% kenaTWHMpPOBaHHOTO
HUTPOTNULIEPHHA MHOTAA ¢ J10DaBNeHUeM HUTPaTOB, XJNOPATOB, MepXsio-
paToB W uenmosio3bl. OHM M CEeroAHs sBNstOTCs Haubosiee MOUIHBIMH
BB. Knacenueckuii rpemyunii ctyaeds A (coct. 289) B 1,5 pasa npe-
BOCXOJHT HOPMAAbLHBIH KH3eALIyp-InHAMMT Nel 1o B3pbiBHHIM Kaue-
ctBaM (Vo= 710 n/kr, t = 3213°C, f = 9396 kr/em’ , P = 660 1/m). Takue
BELIECTBA MpPEJCTABNAIOT XKeNneoOpa3Hyto Maccy SHTApHOrO WM XKenTo-
ceporo upeta (d 1,5-1,6). llpu momxuraHuu Ha OTKpPBITOM NPOCTpaHCTBE
TOHKHM CJI0€M OHM OBICTPO TOPAT HE B3pbIBasicb. OHU He TUrPOCKOMHUY-
HbI H MOTYT MCMONB30BaThCs T MO/ BOAHBIX B3PbIBOB.

KenaTnH-AuHAMATHI (IJACTHYHBbIE JHHAMWTLI, [eJIUTHUTHI
COCT. 294-299) coaepsxaT OoJblie aKTHBHBIX HAMOJHUTEEH 1 okono S50-
70% nutpornuuepiiHa. B PoccHd mnacTuiHbIe JHHAMMATBI CTATH U3r0O-
TOBJATH €O BTOPOH nojioBHHb 70-x rogoB XIX 8. OHM npuMeHstOTCs
JUNs MOJApbiBA MOPOJ cpejiHeil TBEPJOCTH (IIACTOBBIE AMHAMMTHI).
[lepebie reJuranTbl BMecTo Gonee A0poroi KaTMHHOM cenuT-
pbl BKIIOYANH HatpueByio. OHU ObUTH BecbMa MMIPOCKOMUYHBI
M Zonro He XpaHunuch. OAHMH U3 NOAOOHBIX KenaruH-AHHa-
MHUTOB coaepxan 62,5% uurpornuuepuna, 2,5% KONNOKCHIH-
Ha, 27% wHuTpaTta HaTpus U naxe 8% JpeBecHoOil Myku (cocT.
2935).
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CocraBsl, cogepxauide meHee 30% HUTPOIIHLEPHHA, KaK IPaBUIIO,
AUHAMMTAMM HE Ha3bIBAlOT (A€TOHHUTHI, YIJEHHTHI, HOHUTHI, IPH3Y-
THHAHHAMHTBI, MADTHHUTKLI, cocT. 309).

JMHaMUThI, BKITIOUAIOUIME B KAYeCTBE OKUCIIMTENS aMMHAYHYO ce-
JIUTPY, RMMOHKETATHHIHHAMHTBI, ONUCAHbI BbILIE.

TtosBuMMCH, MHOTOUHCIEHHbIE PElLETIThl «He3aMepP3alomHX» JuHA-
MHTOB, COJCpXAIIUX B KauyecTBe aHTH(PU3HBIX 100aBOK HHTPOIPUPSI
MHoroatomHsix cnupTos (10 10%), pacTBOpAIOWNXCS B HUTPOIHLEPU-
He (HUTPOITIUKO/bL, HUTPOAUIMKOIL, AUHUTPOLIULEPHH, [HLEpHHIM-
HUTPOALeTHH, MMULIEPHHANHUTPOXTOPIU/IPHH HECUMMETPHYHbINR).

MHoraa B kadecTBe aKTUBHOrO OCHOBAaHUS OPUMEHSIOT KJaccuye-
CKHE B3pblBUAThIE BEleCTBA, K MpHMepy, O4YE€Hb CHJbLHBINA coctas 310
JUTSE CKallbHbIX paboT npeAcTaBifeT cMeCh HUTPOTJIHLEPUHA ¢ TMHUTPO-
toayonom (3:2).

CnenyeT OTMETUTDb, YTO AHHAMUTBI CKIOHHBI K CTAPEHUIO M DKCCY-
AALMH, BecbMa OflacHbl B M3rOTOBAEHUH H DKCIyaraiHH, TpedytoT Xpa-
HeHHs B TENMOM nomemeHMH. OHH OrpaHHYEHHO NPUMEHSIOTCA B rop-
HOM Jefle A 0OApbiBA KpenkHX 1opod, Ho ¢ 60-x rogos XX B. B OC-
HOBHOM 3amMeHeHbl 0e3onacHbIMM aMMOHHItHBIMH BB, B cocras KoTopbix
4acTO BXOAST B HEOONBIIMX KOMMYECTBAX BMECTe C HHUTPOKJIETYATKOM
N1 O0JIeryeHust AETOHaUMM.

I'napa 5. Ho HUKOIr0 He MO’KeT OH corperb
5.1. B nouckKax ucKyccmeennozo wéaka

@ axe 3aypaaHbIi 3aMbIcesl MOXHO BbINOJHWTL Omectsie. Paspa-
GaTbiBass cnocob MojydeHMsl MCKYCCTBEHHOro wénka, bpakoHo
(1832) u Teny3 (1838) Brepsble BblAeAUAn oOpasusl «B3pLIBYATOIM
HUTPONE/LTIONO03LD) (FPaMOTHEE — HUTPAT LEMTION03bl), TaK Ha3blBae-
MOH «HHTPOKJETYATKH» (KOJMMOKCHIMH W NHpokcmjaum). Tak yx
C/lydaeTrcs, UTO OTKpbITHE Jlerdye OCYIECTBHTh, YeM YTBEpAHTb CBOM
nipuopuTeT. HarepHoe, no3Tomy naTeHT Ha 3TO M300peTeHHe npuHajje-
JKUT HE UM, a HemelIKOMY XUMUKY XpHcTHany LlefinGeiiny (1799-1868),
NPeANoKHUBLIEMY 11POU3BOICTBO MUPOKCHIMHA U3 BaThl (1846).
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Ilpu xenanuy, Bbl mokeTe BOCIIPOU3BECTH MOABUI MIEPBOOTKPbIBA-
Tenel MUPOKCHIIMHOBOM B3pLIBUATKH, HO
naie ecnuy Bet He canép — 210 emi€ He
3HauuT, uto cyasrba paspewut Bam
OLIHOUTHCS NBAXAbL.

Hebonvuwoi kycox gamwl npoxuns-

A mume noayaca é npobupre ¢ 2%
pacmeope wyénoqu, miuyaineisvHo .
A npomoitime e2o OO0, OMO-
AHCMUME CMEKASTHHOU NAIOYNOU,
a  Hadocadounylio  HCUOKOCHb
caeltine.  3amem MeOneHHO U
oCmopoXdcHO npuieume 3 M1 KOHYEH-
MpUpoOBanHO A30MUOU KUCTONbL It 5 A
KOHYEHMPUPOBAHHOU CEPHOU KUCAOMDbL.
B cayuae pazocpesanus oxiaadume npo-
bupKy noo cmpyéii xon00noit 6oowv! He-
pe3 noauaca Humpylomyio ciecs ocmo-
POJICHO  cletime, 0CAOOK  MuamensbHo
npoMotine 600U U GbICYULLNLE.
" [TonyueHHbIH NPOAYKT MOXKETe CHkedb HA JIAZOHU. Eciu cuHTE3
npoLuEn yaauHo — oxora He 6yner!

[Tpu oBpaborke Barhi wWENOULI0 OOpa3yeTcs MapcepH3HpoBaHHbI
XJIOTMIOK, KOTOPbIH OpH B3auUMOAEHCTBUM C HUTpYHOILed CMechlo Nerko
npeBpalaercs B HUTPOKJIeTyaTky. CHHTE3 MOMHO OCYLIECTBUTHL W fpsi-
MbIM B3aMMOJeHMCTBUEM BaThl C HUTPYIOWIEiT CMEChiO, HO B 3TOM cllydae
peaklHs pOTEKaeT TPY/AHEE, a CTeNeHb HUTPOBAHUSA MOKET ObITh HUKE.

OcHosHas 3acnyra B pa3paboTKe TeXHOJOIHYeCKH «CTOHKOro mu-
poxcunuay (1848) npuHa;IeKUT HalleMy COOTEYECTBEHHHKY Allek-
canapy Anekcanaposuuy ®aneeny (1810-1898) (npoury He nyraTh ¢ ero
noJyiHbIM TE3KOM, aKcnpeacenarteneM coxo3a nucarenedl CCCP, asropom
pomaHa «Monojas rsapaus»).

B yucie MHOroYMCieHHbIX TEXHOMOTHH MOAYYeHUs HATPOKIIeTyar-
KM B CBOE BpeMs TakKe NpUMeHsaHChb criocoOsl: lllTenbeiina (1845),
Jlenka (1852), AGens (1865), HoGens, 3enssura, Pocko u MaHHa.

Orpomublil BKNaa B M3yUeHUE DTOro MpoOAYKTa BHECIH HALLM COOTe-
dyecTBeHHHKM: JmuTpuil HMeanosuu Menaenees (1834-1907), H.M. Yens-
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uos, I'.M. Yensuos, [1. PyOuos, C. Bykosnos, ®@. Bopoxeiikud u A. T pu-
ropoBUY. :

[lepBoHavanb,HO HUTpaTaM UE/UIIONO3bl IpUAMCHIBAY  (opMyay
CsH70,(OH);.x(ONOy)x, st KOTOPOH BO3MOXKHO TOJILKO 3 HUTPOI(HU-
_ pa. B nocneaytomux padortax Daep u

Bbenp nokazanu, 4TO 4HHCIIO TakHX
athupos 3HauMTeNLHO OOMbille H NO-
3TOMY HCXOAHYH GopMyNy KOppekT-
Hee YABOUTL C12H1404(0H)6_x
(ONOypx HaKM nake «y4deTBEPHTHY
Cz.;Hngg(OH)[z_x(ONOz)x. B COBpe-
MEHHBIX Hay4YHbIX TPYAax OpeaeiibHO
HUTPOBaHHBLIH MOUPOKCHIIMH Ha3blBa-
0T BcE emw€ Mo pasHOMY: H «TPH-
HHTPO-», U «TeKCAHHTPOKJIEeTYaT-
KoiD», a ¢ HenasHero BpEMEHU aake
«1ogeKaHHTpOKJeTyaTKOol». s
Hac jKe OYEHb BaXKHOI XapakTepu-
CTHKOH HUTPATOB UEJTION03bl ABJIS-
eTCs coAepKaHue B HHX CBA3aHHOIO
asora. llo 3ToMy nokasarento OHH
rpybo noapazaenstoTcs Ha KOJLJI0K-
cuanan (10,7-12,2%N) u nupoxcu-
aun (12,2-13,5%N).
w/Hquouemuonom — CMCCH NOJIMMEPHBLIN HUTPOM3OMEPOB KIIETHUATKM. Mo-
nexkyvisgplas macca cocrasagetT 38-500 Toicsd, OTHOCHTCALHAS FIAOTHOCTH
1,58-1,66, temnepatypa melieHHoro pasioxeHus 40-60°C, 1ennepartypa
pocruamenerus 160-190°C. TepaonnacTuvHa, pacTBOpHMA B alUETOHE, AM-
OKCAHE, TUXI0P3TAHE, CIIOXKHNbIX 3(])v1pax, ¢ pacTBOpHAE B BO.IC, paslaracrcs
B UPUCVTCTRUM KHUCIOT W wicnodel. 13 zagucHMocTyt o1 coacpkanus azora
pEXCTBOpHMOCTb, ]"OpfOLlCCTL H OCOOCHHO BprlB‘IaTHC CcBOICTBA CHUNLHO H3-
MEIIAI0TC.

Ilpu CONpUKOCHOBEHHUM C MJlaMEHEM WMJH JOKpacHa ’HarpeToﬁ me-
TAIMYECKOH OPOBOJIOKOH, MOXKHO OKYPKOM, CYXOH MUPOKCHIIMH B HE-
60/b1I0OM KONMYECTBE U Ha OTKPLITOM MPOCTPAHCTBE MTHOBEHHO Cropa-
€T, He Jgetonupys. [Ipu GbicTpom Harpese (5 rpaa/MuH) OUPOKCHIHH
BocmamenseTcst npu 185°C, a npu MenneHnom — 165°C. Temneparypa
BOCM/IAMeHEHUst TI0X0 cTabMaM3npoBaHHOIO NpoaykTa nouTH Ha 20°C
HUKe,




104 Yacrs 1. OnacHoe 3HAKOMCTBO

XHUMHYECKH YUCTHIH TPHHHTPAT WeAJAIONO03bI, COAEpXauiMiil
14,15% azora - amopdHoe Seoe BewecTso, He paCTBOPHMOE B 3TaHOJE
u >¢pupe. HuTpokaeruarka c coaepkadueM asora 12,00-13,45% npen-
CTaBlseT cMecH Tpu- W auHWTpara. Dpaxkuun: nupoxenn (13,45%N),
¢pyasmuxoron (12,75-13,45%N), nupoxomnoamit (12,75%N) u nu-
poxcaann Ne2 (12,20%N) pacTBopuMsb! B alleToHe W 3TUnaleraTe. Hut-
pouenmonosa, conepxxamas 12,10-11,15% asora, pacrsopuma B auero-
He, CUpTO-2(UPHONU CMecH, dTUNALIETATE U HUTPOrIULepHHe. «lHHHT-
pat (11,15%N) ucronb3yeTcst A1 UITOTOBICHUS UCKYCCTBEHHOT KOXKH
u Hemnynouna. « MOHOHHTPATY MM KaK ero el HazplBatOT «XPyNnKas
HuTpokderdyarkay (6,80%N) nnoxo pacrBopsieTcss B OMUCAHHBLIX pac-
TBOPHUTENAX.,

HurpokneruaTka Bcex COpTOB He pacTBOpPHUMA B BOJe, HO MMIPOCKO-
MU4YHA, U TeM OONbllle, HEM HUKE CTelleHb e& HUTpaLUH.,

[pu conpepkanuu soaw Oonee 20% HUTPOKIETUATKA HE B3pblBaeTCs
Jaxe npu neiicTBuM Kanctons-aeToHaropa. B rakom ciydae ucrnonssytor
NPOMENYTOUHBIH CyXOH NUPOKCHAMH (0cOOEHHO MpH U3roTOBIEHUU
MOPCKUX MHH H TOprien).

Cuna B3pbiea nupokcuaana Nel (13,5%N) naxe Bbilne, yem HUT-
pOrfHiepHHa, HO ero noreHuHan ycrynaer: V, = 860 n, t = 2670°C, f =
9594 kr/cm®, P = 442 1/m.

B3pbiBuarsle cBoicTBa KOJLIOKCH/IHHA ciabee, OAHAKO, UMEHHO
€0 TIPUMEHSIOT A1 U3TOTOB/EHHS «I'PEeMYY€ero CTYIHS», TaK KaK TONMb-
Ko nmupokcuann Ne2 (12,2%N) pacTeopsercs B HUTpOriuilepuHe.

HecmoTpss Ha cTOMb BHYLIMTENbHblE B3PbIBHbLIE XAPAKTEPUCTHKU
DHPOKCHJIIH MOCNe chielyanbHoit 06paboTK MOXKHO 3acTaBuTh pabo-
TaTb KaK MeTaTellbHOe BEUleCTBO, 4 CO BPEMEHEM HAYUYMIMCh MCHOb30-
BaTh €ro B KauecTse TBEPAOrO PAKETHOro TOMIUBA.

5.2. Jlpupyuenue nupoKcUAUHOB020 36ePsL

O Kaswisaetcs, B Asctpuu B 50-x rogax XIX B. no merony JleHka u3
PHIXJIOrO «B3PBLIBYATOTO XJAOHKa» NPSIM M CYUMSIM HUTH, a U3
HHUX FOTOBHW/IN MJIETEHbIE [Ty CTOTENbIE LIMTHHIPUYECKUE LIHYPbI.

Bl yxe porapanuch: TaK HElpHBBIYHO BbIFNAAeNH nepBble 0Opa3ibl
0e31bIMHOTO NOPOXa.
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Hesio B TOM, uTO riaBHas TPYAHOCTh MpU pa3paboTKe MHPOKCHIN-
HOBOIO TNopoxa A/ GaNIMCTHYECKOrO NpUMEHEeHUst cOCcTosa B I0aB-
JIeHHH ero OpH3aHTHOrO W YCHJIEHHH MeTaTeNbHOro aeicreus. YactHuHo
3Ty 3a7a4yy ObITATHCH PELINTh MEXaHHYECKNUM YIITOTHEHHEM B3PbIBUATOf

Macchl.
Bonee ypauHbIMH OKa3alucCh MONbITKYH YMEHBIINUTL CKOPOCThL cropa-

HHS ITUPOKCHIIHHOBOIO MOPOXa CHHKEHHEM CTeNeHU HUTPOBAHHA TIpH-
MeHseMoli HUTPOKJIETUATKH, U 100aBIeHHEM K Hed CelnuTpbl, OCOOEHHO
bapuesoii (tabn. 18).

B 1868 r. lllynbLe niepBpiM  Ipeasioicia MOPOX TaKOro poja, rnosxe
BHeApEHHBI Ha BeTepeHckom 3asone B benbrun. Husko HUTpoBaHHYIO
apesecHyto wietyatky (10,5%N) npormuTeiBali HacblnieHHBIM pacTBO-
pom HuTpaToB Gapus v kanud (nopox Myaeue, coct. 311).

AHaNOrMUHBIA MPHHUKAIT aHTUACTOHAUNH, CMellMBaHUEM ¢ DapuTo-
BOI ceNMTpOH, HCIIOIBIOBAH TIPH BBITYCKE HEKOTOPBIX OXOTHHYbMX I10-
pOXOB, HarpuMmep, aHrauiickoro Sporting Powder u3 xnomnkoroii Hut-
pOLEIIIONO3bl, OKpalleHHOH aypHHOM B pO30BBIH 1BeT. bnnikne k HUM
10 COCTaBY W TEXHOJOTHH PpaHLy3cKHE OXOTHHYLM nopoxa Poudre de
chasse pyrofilea (12,5%N) n nnpoxcHiHHOBBIe Mapok «R» (cocr.
312), «S» (cocT. 313}, «M» (cocrt. 314) unoraa npoussositcs ¢ aobGan-
JeHHEM KOJUIOKCHJNHA U racTuuuuposansl napadgyaoM uit kamdo-

poH.

Tabauua 18. Maaodstvnbie u 6e30viaiHbIe ¢10bBI NOPOX(

Ne 311 312 | 313 314 | 315 | 316 | 317 | 318 | 319
= |E2|=2|f2| 5|52 gt -
2c| 2 =1 =T 1 zsF|1 =) 8¢ = =
SE|£% E{ZE(ZE1ZE1E5) < z
—_ = 2 siCelCa=s|Cg &= =

% e NN

Kanus nntpar 8 6 [ 3 48
Kanusa Suxpomar 3

AMMOHIS HHTpAT 59

Anmmouiis Guxpomar 14 18

bapus Hutpart 25 29 29 20 47.5
Ihipokecunny 64 37 71 83 82 41 52,5 52
Kojtmokcuiu 67 28

Hapadnu 1

Kangopa 5

Arap-arap |
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Tadanua 18. Ilpoodoasceinue

Ne 320 321 322 323 324 325 326 327
.E § £ = £ = = = ég :é §
551 55| 88|55}z 5§ |25 &%
ss| 28| 52| B8 55| 2 | 53| &z
S8 gL | G5 | 2% | = 2 2| 2=
e 3 [2=3 2o - o 3
%, jaxs — = ~ =
Harpus nutpat 41,5
AMMOHMS HUTpPAT 73
Liunka okcna 0,5
HurpodeHsos 40
TPpUHHTPOTOAYO: 3
TTHpokcHanH 375 37 60
KOonaoKCnaAnH S5L6 49.5 58
Hutpoxpaxman 50 15
Jlupenunamus | |
Hurpornuuepuu 48.4 49.5 42 57,4 57
Yro.ab apesecubtii 2,5
AJOMUNIMEBAs VAP 6
Coaa 1
BazeanH 5.1 5
MUNEPasbLHOE MACiO 1.5

Xopouwium cTabUIM3aTOPOM TOpPEeHHsT MHPOKCHJIHHA OKa3aics Ou-
XpOMaT aMMOHuUsI, NpUMeHsieMblit BO (paHIly3CKHX OXOTHHYHLHX MOPO-
xax Mapku «J» (coct. 315, 316).

[Topoxa Takoro THra MOXHO OTHECTH cKOpee K MaJdoabIMHBIM. [To-

TOMY, UTO TIpH WX cropaHuum o0paszytotcst TBEpasie npoaykTbl: K>CO;5,
BaCOj;, Cr;0;. bonbuie ocTanbHBIX ALIMAT COCTaBbl ¢ KaAMIiHON cemuT-
poOH, TaK KaK BblfessemMblit KapOOHAT Kanus pearupyeT ¢ napamu BO3ay-
Xa. OTH Nopoxa He HallIW [IPUMeHeHUs! B apTH/LIEPUH U3-3a OOJLLIOTO
pa3phIBHOro AeiiCTBUA M UCMONL3YIOTCA TOMLKO B Malbix xkanubpax B
OCHOBHOM B OXOTHHYbMX Ooenpuiiacax.
K coxaneHuto, TOUHOCTH cTpenbObl ¢ NMOMOUILK) MHPOKCHJIH-
HOBOI'0 MOpOXa [0 Hauyaly CUILHO 3aBHCENa OT TOroabl, Tak
KaK BJIAXKHOCTh 3TOIO MOPUCTOrO NPOAYKTA, CBi3aHHas ¢ Oaln-
(¢-®") || nucTuKoOM, ferko usmensercs. Jlng ycrpaHeHus nogoOHOIo He-
JIOCTaTKa MpHAYMATH TaK Ha3blBAEMYIO «IOTHPOBKY» NOpOXa.
ObpabarbiBasg ero 3épHa cnuUpTO-d(QUPHOI cMechto, Tpespa-
IMAKOT TOBEPXHOCTb IPaHys I0C/e BbLICHIXAHUS B [UIOTHYO
Maccy.
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Kpome Toro, cMecH BbICOKO HHTPOBAHHOIO MHPOKCHJIMHA C CEUT-
pamu B CBOE Bpems LIMPOKO MPUMEHANMCHL B rOpHomoObiBatomieil npo-
MBILLIEHHOCTH: NHPOKCHIHHOBbIE AMMOHHTBI C HHUTPAaTOM aMMOHMUA
(cocT. 317), TonnTeI ¢ HUTpaTom Gapus (coct. 318), MOTEHTHT ¢ HUTpa-
ToM Kanus (coct. 319).

5.3. Jlopox, Komopwiil He Obtmum

Hasepﬂoe, B aercTBe Bbl urpanu B pa3boitHHKOB uIM nuparoB. A
yem Bbl pucosann wpambi? Hactosumie aprdcTbl A/t 3TOM0 MC-
0Ab3YIOT KOJJIOZHH — MEAUMUMHCKMHE Kielt ans KpenneHus noBsi30K,
NIpEeACTaBASIOWMI cUpTO-3(HUPHBIH pacTBOp HUTpOKaeTyaTkH. OKasbl-
Baercs, BbICOXLIAs KOJIOHAHAS IEHKA 3TOro NpOJAyKTa SABIAsSETCHS Me-
ATbHLIM MHPOKCHIHHOBBIM IIOPOXOM.
Brepsbie 06 srom B 1884 r. noragancs dpaHiuy3ckiil yuénblii
Brhenb. OH mpenoyun TakHe MOIynpo3payHble, YIpyre,
@ NJIOTHBIE [JIACTHHKYW B KauyecTBe 0e3/bIMHOIO IOpoXa, yaA0B/e-
TBOPSIIOILEr0 OCHOBHBIM TpeOoBaHuAm OammucTuku. OHU OKa-
3aJMUCh HEMPOHHLUAEMBI [Ajif T'a30B BLICOKOIO JaBJEHUS M Cro-
pali B 3aMKHYTOM HOPOCTPAHCTBE MPaBHUILHBIMH Hapasiiesib-
HbIMH KOHUEHTPHUECKUMH CJIOAMH, HE JETOHUPYS.

s npurorosnenust Takoro nopoxa He o0s3aTeNbLHO MOIYYaTh pac-
TBOP HUTPOKJIETYATKH, @ JOCTATOUYHO C [IOMOLIbIO MHHUMAIBHOIO KOJTH-
YecTBa PAcTBOPUTENS NepeBecTH e€ B KpYyToe KelaTUHOOOpa3HOe TecTo
W npuaaTs emy dopmy npeccosaiveM. Mano toro, 6e3 ymep6a nis me-
TATebHBIX CBOMCTB 4acTb BOJOKOH HHTPOKIETYATKY MOXKET OCTaBaThCs
HETPOHYTOI pacTBOpHTeNeM, UL Obl OHU CKIEHIUCH PACTBOPUBIIMMCS
IPOJYKTOM.

IMupoxkcnanHOBbIH 6e31bIMHBIH OpoX Breas nossuics Ha BOO-
pYkeHUH Qpanuy3ckoli apmun B koHue 80-x ronos XIX 8., a ero TexHo-
Jiorvs ew€ MHOTHE oAbl SBAsIach NPEeAMETOM CTpoXKalweil rocynapcr-
BEHHOI TaitHbI.

Ecnu Bbl ofeuiaere HUKOMY He pacckasbiBaTb CeKpeT, TO 3HakTe,
4TO U1 IPUIOTOBIEHUS 3TOro nopoxa (Tuit «B») ObepyT uzMenbuéunyto
cMechb (Me3ry) BeicOKO HUTpoBaHHON (~13%N) KieTuaTku U KOJUTOKCH-
auna (10,7-12,2%N) B Takol aponopuHu, 4Tolbl coaepKaHue a3ora B
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KOHEYHOM fpoaykre 6b110 B npeaenax 12,0-12,75% (o6biuno 12,5%N).
KonuenTtpauusi pactso-
PHUMOH HUTPOKIIETYATKH
B 3aBUCUMOCTM OT NpH-
pOAbl pacTBOpUTENs 00bl-
4YHO BapbUpYeT B Mnpene-
nax 20-50% (and cnup-
To-3¢QUpHOi cmecu 1:2 —
40-50%).

Yaue Bcero rakoii
NpoAYKT MpeJCTaBsSET
coboii cMecCh KoMnoaus,
Noay4YaeMoro pacTsope-
HHem mHpoxcuauHa Ne2
B couprto-adupe ¥ nu-
poxcununa Nel ¢ Gonee
BBICOKMM COJEepXKaHHEM
a3oTa, OueHb 10X0 pac-
TBOPUMOI'O B OTOH cHUC-
TEeMe peakTHBOB.

Kenaruauzaunto HuTpoksieTHaTkd (HaOyXxaHde. M pacTBOpeHHe)
OpoBOASIT B IepMETHUYHBIX Mellajikax B TeueHue 2-4-X yacoB. 3arem
MIOTHYO Maccy MpeccytoT B BM/AE TOHKMUX MIAcTUH (KBAApaToB WM
JIEHT) H TaK HA3bIBAEMbIX «MaKapoH», U3MEHEHHEM TOMmHHBI U KOH(U-
rypamiy KOTOPbIX MOXHO PeryadpoBaTh CKOpOCTb ropeHus nopoxa. llo-
JMyYeHHBIH NPOAYKT CylIaT BHauasle IpU KOMHATHOI Temoeparype, a no-
Tom nipu 50°C.

Jaxe B roT0BOM NHPOKCHIHHOBOM HOpOXe OCTAKOTCA Clieabl pac-
TBOpHTENS, MNpuaaomiero emy creuupuueckuil 3anax. o BHemHemy
Biily MOpOXa 9TOr0 THAA HANOMUHAIOT POI [BETOM OT XENTOrO 10 TéM-
HO-3eJIEHOT0, OTHOCHTeNnLHOH mnotHocThto 1,6, [lpH mnurenbHom Xxpa-
HEHHUH B OTKPBITOM COCTOSHHH OHM noraowatroT a0 2% saaru. Takue
10poxa abCOMOTHO HEeYYBCTBUTENbHbBI K CHIIbHBIM YAapaM, monajaHuto
Mynu 1 faxe AefCTBIIO 0GBIYHOIO KamnCtos.

Jnd ux peroHanuuH HeoOXOAHMM MODYHBIH HUMOYIBC TPOTHUIOBOM
lamkH I aMAaamuta. Bocnnamenstores onu apu 180°C, Temneparypa
MX FOpeHUs B 3aMKHYTOM npocTpaHcTse nocruraet 2670°C.
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Henoctarkom mmpokcninnoBoro mopoxa tuma «B», npurotos-
JIGHHOr0 Ha cnupTo-3QHpHOii cMecH fBAgeTCs NocTelleHHOe paccTpoii-
CTBO KOJIJIOWJANIbHOTO CTPOEHMS N0 Mepe YJETYUUBaHHMS PacTBOPHUTENS.
Orcroia BUAHO NpeuMYiecTBO NOA00HbIX NOPOXOB ¢ NpHUMeHeHUeM 00-
Jlee 10POroro aleToHa, pacTeopsiomero 06a Buaa HUTPOKIAETUATKH.

K 1892 r. 6naronaps uccieoBaHMAM Hay4HO-TeXHHveckoli nado-
paToOpUH POCCHIICKOr0 MOPCKOrO BEAOMCTBA OblIM HM3YyYEHb! YCJIOBMS
3aBOJICKOrO MPOM3BOACTBA HOBOIO 110 TeM BpeMeHaM TeXHHYECKOro BMaa
HUTPOKIETUATKH, HA3BAHHOIO IIHPOKOJLIOAHEM) C M/IeaNibHbIM COMep-
AxaHueM azora 12,5-12,6% pans u3rotos/eHHs Nopoxa. ITOT NPOAYVKT
NOJHOCTEK) pacTBOPSCS B COIMPTO-3(Upe, a (oayyaemsbiil Ha ero OCHOBe
IopoX oTarYancs 6obloit OAHOPOAHOCTBIO COCTABA U CTOMKOCTHIO MPH
XpaHeHHH. '

Hosblii nopox Tak il Ha3BalH «HHPOKOLIOAHEBBIM» HIM «THIA
T», 0AHAKO B HHOCTpaHHOH JiiTepaType CO BpeMeHeM OH [104eMYy-TO 10-
JyY U Ha3BAHUE «aMEePHKAHCKOI 0.

[TnacTuHuarbie PopMbl 3TOMO NOPOXA HACTOJBLKO HPO3PAUHMI,
4TO eC/IM MX MOMIOKNTL Ha ra3eTy, TO MOKHO JaXe 4uTaTh OVK-
Il b1, mpi ycnoruu, uTo Bet Xopoino BuanTe 6€3 04KOB.

[lpuMensemas B TeXHOJOrHH TAKOrO [OpOXa HHTPOKIeTHaTKa
JIOJKHA BbiJepxHBaTh Npoly Bbens — ObiTh YCTOHUMBOI K HarpeBaHHIO
npu 110°C He Menee 4 vacos.

OnacHbIM TPOH3BOACTBEHHLIM MOMEHTOM $BASIACH CYLIKA H3MESb-
YEHHOI Me3rH, MOCIYKIIBLIAK W3-3a PACHbLIEHNS B3PbIBOONACHOTO MPO- |
JyKTa OpHYHHOH MHOTHX KaracTpod). Bo u3bexxkaHue noskapa no meronay
MBana Muxainosuua YelbgoBa BAQKHYH HUTPOKIETUATKY Nepes cyil-
KoH cnabo npeccoBanH B AMCKM, HM3MeJibyaeMmble 6e3 0coObiX YCHJIHI,
HJIM 110 aBCTPHIACKON TEXHONOTMH CMayHBaIH CIUPTOM.

B 1890 r. npodeccop Hmutpuii UBanoBuy Menjenees, KoTo-
pblii B TOT MOMeHT noApadarbiBan Ha BOEHHbIH JemapTaMeHt,
~ || MpeToXH 3aMeHNTh CYLIKY [TOPOXOBOTO Chipbs 00€3BOXKHBa-
HUeM ero ankorosneMm. IpoMbiTbi NPOAYKT OTKHMAJIHM OT M3-
ObITka 95° 3THOBOIO cOMpTa B Ipecce WK Ha ueHTpudyre u,

He BBICYLi1iBas, KeJaTHHHU POBAITH.

Fomorennbie mopoxa »>Toro THNa npumMenstotcs W ceroaus. [lu-
pokeuaud Nel (13,2-13,5%N) skenaTUHHPYIOT A1eTOHOM; HHTPOKIET-
uyarky, cogepxamyro 13,2% azoTa, o6pabarsbiBaloT 3THIALETATOM MM
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aMunaneraroM; nupokomnoauit  (12,6%N) pacrBopsior B ciMpTO-
>¢upHOi cMmecH. Jfis NpoU3BOJACTBA HEKOTOPBIX MOPOXOB 9TOro THMA
NPUMEHSIOT HUTPOOEH3OJ1.

TonmMHa MOPOXOBBIX KO~
JMOKCUITMHOBBLIX [JTAaCTHHOK B 3a-
BHCHMOCTH OT Ha3HauyeHHs 0Obiu-
Ho sapbupyeT 0,25 MM 10 4,0 MMm.
ConepxaHue OCTaTOYHOIO pac-
TBOpPHUTENS MOXET COCTaBNATb 2-
7% (8 Oonbuwmuactee ['OCTos
5%), MO3TOMY A8 MOCTOAHCTBA
cocraBa TakOW MOpOX XpaHAT B
repMeTHUYHbIX YCITOBUSX. Y Aeb-
HBIT BeC MOPOXOBBLIX MJIACTHHOK
yBeMYMBaeTCA MO Mepe CHHXe-
HUsl KOHLEHTpaHH pacTBOpHUTENS
1 nexur B npeaenax 1,55-1,64.
KonuuecTBo nornomaemoil Bia-
TU JIAaKe NPy NOrpyKeHUY B BOIY
Ha HECKOJIKO CYTOK HE MpeBbi-
waet 3%.

Ilpu ObicTpom HarperanuH (5 rpaa/mun) Ha napaduHoBoH GaHe >TOT
nopox BocmnnaMensiercs B npedenax 170-175°C. [lpu ynape Ha cranbHOid
HAKOBa/IbHE NAJal0IMM KOITPOM OH cIOCOOEH AeTOHHPOBATH TONLKO MpU
MaKkcuMasibHOH BbicoTe noaHaTHa. Ha Bo3ayxe cropaer ObicTpo u Ge3
JbiMa, XOTs [1aMs OJHOI TakoH MIacCTMHKH 3aayTh Jaxe Jierve, 4yem
CBEYKM Ha TopTe toOinspa, ocobeHHO, ecnu OH B BO3pacte. Bocnname-
HEHHe TTOPOXOBLIX I1aCTHH MPOUCXOAHT A0BOJLHO Me//IeHHO, [103TOMY
NoHauany Jyuis MHULHALMK FOpPEeHUst B OpyIMax U 0oMOax nonoHUTE b~
HO NMPHMEHAIH AbIMHbIH OpoX. KonnokcHAMHoBBI nopox obnanaer
601bLIOH [IPOrPecCUBHOCTLIO, TO €CTh, €ro MOBEPXHOCTL MPHU FOPeHHU
yBEUYHBaAETCs, a ObICTpPOTa CropaHusi BO3pacTaeT MPONOPUMOHAILHO
noswlieHHo AasieHus. OCTaTOUHbII PacTBOPUTEND IMOHMKAET OBICTPO-
Ty CropaHus nopoxa.

[lepBble ke MacwTabHbie HCOBITAHUA B MOpPCKOM OTIeNle
(6@ || OxTHHCKOrO TMOAWroHa NO3BOMMAM YCTAHOBMTH, uTO O6IEr-
uyEHuble B 1,4-1,8 paza 3apaabl KONTOKCHIHHOBOIO HOpPOXa
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JAlT HauyajdbHYIO CKOpOCTh mMonéra cHapsaos Ha 20-25%
@ fosibLie, YeM Jyulluid Ha TOT MOMEHT HIOKOJaAHbIH npu3Ma-
THYECKMii JLIMHBIH HOPOX.
[lo cpaBHeHUIO ¢ Pa3HOBUAHOCTAMM ABIMHOTO MOpOXa KOJJIOKCH-
JIHHOBBII HMeeT pald NpeuMylIeCTB:
- 00bEM, BblaengeMoro raza Bbiwie B 3-4 paza (V.= 894 si/kr +
16,6-p),
- KONIMYecTBO BblaesngeMoH 3Hepruu Oosbiie 8 1,2-1,8 paza (Q =
3782 kdx/xr -110,5-p),
- no cusie B3pbiBa MongHee B 2,9-3,3 pasa (f = 9210 kr/cm” - 40-p),
- Temnepatypa ropedus B 1,1-1,3 paza ke (2454°C —- 60,5-p),
rie p-— conaepxaHue pactopurelns B %, Ho He Bblllle 5%.

B rpou3BoacTBe COBpeMEHHbIX Oe3bIMHBIX TOPOXOB MPHUMEHAIOTCS
WHePTHBIEC M aKTUBHbBIE XKeaTuHU3aTopbl. [TepBble, a B UX 4uc/ie H OCTa-
TOYHbIE PacTBOPHTENH, CHIWKAIOT cuny nopoxa. HauGonee ynortpebu-
TeJibHbI TBEPAblE MPOAYKTHI, 00pa3yloilie IBTEKTHYECKHE CMECH C HUT-
pOKJIETYATKON: LEeHTpainThl {3amMellléHHble AU(MEHWIMOUEBHHBI), KaM-
thopa, ankuiranarbl, pa3jiMuHblec NPOU3BOAHble YpeTaHa. HekoTopsle 13
HHX TaKkKe BbINOJHAIOT (HYHKIHIO XHMHYECKHX CTabHIN3aTopoB, CBA3bI-
Basg BIAry M HeHTpanH3ys BbIAENAIOULYIOCS a30THYIO KUCTIOTY.

Haubonee wHpoKo ¢ 2TOH 1ENbI0 HCOOJL3YIOTCS UEHTPAIUTbl —
cuMMeTpHuHble N N'-guankun-N,N'-auheHUIMo4eBHHbl, NOJIy4YaeMble
B3aumoelcravem N-ankunaHunuHos ¢ docreHom. fpu rigponuse >tux
npoayktoB oOpa3yrorcs N-aiKWIAHUNUHBL, KOTOpbie CBA3bIBAIOT CBO-
00JiHY10 a30THYO KHCJIOTY, MPERPALIASACH B aKWI()EHUTHUTPO3AMUHbL:

PhN(AIK)CO(AIK)NPh —2 5 PhNHAIk —2% 5  PAN(NO)Alk
rae Alk = CH; (ueHrpanur Ne2, t,, =120°C),
C>H;s (uenrpanur Nel, t,, = 71°C)

B cBo& BpeMs a1 cTabuinu3aniy 6e3abIMHBIX NOPOXOB IMPOKO UC-
nonb3oBanca AndeHunaMiiH, aHHIMH H aMHIIOBbIA CNUPT (OPOX MapOK
«», «cAM» u ap.).

Ilnoxoe KauecTBO COCTAPHBIUETOCH «AH(EHHTIAMHHOBOIO»

. HOPOXA MOXHO OUEHHTbH MO KPACHOMY OKpallMBaHWIO COHPTO-

BOTO pacTBOpPAa LIMAHHCTOrO Kasnud. M, HAaPOTHR, ¢ MOMOILbLIO

Takoro nopoxa Bel Bcerja cMoXkeTe mpoBepUTh, He fionai Jiu
Cy4aiiHO 3TOT HHTEepecHbi npoayKT B Baiu Ookal.
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B cocTas 06e3ABIMHOIO MOpPOXa MOTYT BXOAHTE KaTanu3aropsl rope-
HHA: OKCHIB! H COJIH METAJIOB, Yaille CBHHUA ¥ xpoma. buxpomarsble
nopoxa 0oJsice 4yBCTBHTENIbHB] K YAAPY H TPEHHIO.

AKTHBHbBIE KeJIaTUHH3ATOPbl CaMH ABJISIOTCS B3pBIBYATBIMH BEIE-
CTBAaMH M B cocTaBe 0e3ABIMHOIO MOpoOXa YCHIIMBAIOT €70 JHEpreTHue-
ckue nokaszarenu. Tak, Haubosnee ynoTpeOGHTeNbHBI HHTPOOEH30M, AH-
HUTPOTOJIYON, HHTPOIJIMKOb, HHTPOAHINMKOIL, HEKOTOPEIE HHTpOMNa-

~ pathuHBI H, KOHEHYHO XKe, HHTPOTJIHLEPHH.

B 1887 r. ocHoBaresp umrepuy qHHaAMWTHBIX 3aBonoB A. HobGenb
npenIoXKuil HETPOTJINIe PHHOBBIH HOPOX, KOTOPBIH B OTIM4YUE OT BXO-
JAUMX B €70 cocTaB 0cOOOB3PHEIBHATEIX KOMIOHEHTOB HE IETOHHPOBAJ
Jaxce MpH CHWIBHOM yaape H obiagan npeKkpacHbIMH MeTaTellbHbIMH Xa-
pakrepncTikamMu. Yxe B 1890 r. noa HasBaHHeM «0aJUIHCTHT» B BHJE
JAMHHBIX NPAMOYTOJBHEBIX MPH3M W Ky0OB OH mogswica 8 I epMaHui H
Agctpun. Eé 6onee mMaccoBo aiis BOEHHOIT KOMMAHHH ITOT MOpOX B
BHAE CTPYH ((pHIIHTA) CTal NPpHUMEHATECA B MTanun.

TexHonorus ero opocra: Cyxoil KO/UIOZWIHBIA NMHPOKCHIINMH — KOJI-
nokcwnuH (~11,2%N) no-
FPYJKaloT B OXJIaXAEHHBIH
(8°C)  HMTpPOTIHUEPHH,
B3aThIl B u30bITKE. g
YCKOpEHHMS eJlaTHHH3a-
UMM W3 cocyaa MOMIOH
OTKauHBalT BO3aYyX. UYe-
pe3 BpeMs 0pOAYKT OT-
JKHMAIT Ha npecce HIIH
UEHTpH(pYre U rOMOIreHH-
3UpYIOT HarpesaHHeM [0
80°C. Xenarnuuznposan-
HbIN MPOAYKT BajbuyloT B
npo3pauHbic JIHCTbl TOJ-
muHo# 1-2 MM, W3 KOTO-
pBIX Hape3alwT T[OpOXo-

Bble (hparMeHThI ¢ nocieaytoule Cy KoM,
[lepBonauanbHO Obiil HanaxeH BbINyCcK OaslyiMcTHTA (3 BCHOMOra-
TeabHBIX BemecTB (cocT. 320). Uepés HEKOTOpOE BpeMs MOABHICH CTa-
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GUIN3HPOBAHHBLIN OAJIMCTHT, KOTOPbI comepxkan no 49,5% nupok-
cunHa Ne2 (12%N) u HWTpPORIMUEPHHA, a4 B KayecTBE KOHCEpBaHTa
srmouan 1% audennnamuna (cocr. 321).

BrocneacTBiM B KauecTBE CTAOMIN3aTOPOB LIHMPOKO MCMONb30BAJICS
aHWIHH, kKam(opa (kamMdpapa) H TAaHHHH (TaHHH).

Jlns ymenbllleHHs TeMnepaTypbi ropeHust yxe k koHuy XIX B. Ha
KénbHcko-Porseiiinbekux 3aBoaax Obl1 HankaXKeH BbIDYCK OaiiucTHTA
(coct. 322), ¢ NOHMKEHHbIM COAepxaHHeM HUTPoTHMuepHHa (42%).

®upma Makcuma u3z HopaeHdenbaa pake npeasioxuina BbICOKO-
croiikue copta Ge3abIMHOTO 1opoxa, BKovaromue 5-12% nurpornn-
uepuna, okoio 1% moueBHHbI H 00 2% Kactoposoro maciaa. OHu umenn

WHIIMHAPHYECKY1O (POPMY C TPOIOJIbHBIM KaHAIOM.

v Bassiuerut Hobeast - npoaykt Haine témMuo-Gyporo nsera, KyOU4ecKol Hitn
Opyckosoit ¢opabl, yaensHoro Beca 1,64, B ToHkOM cloe fpospauiiblit. OH
pexeres 6e3 ycuuit, noury He rurpockonuieH (1o 1% Baaxxocru). Temnepa-
Typa €ro BOCIUIAMEHCHHUS TIpH CKOPOCTH HarpeBa 5 rpan/mud okono 185°C.
Baxxuefiiunii MeTaTcnbHblil cOCTaB B apTUAICPUM U pYXXEHHOM aene.

DTOoT NOpPOX NPUMEHAETCS U CErojiHd, a B OCHOBE €ro TeXHOJIOTHH
npoucropuveckuit meron Jlynaronsma-Cailepca: K CyCHEeH3MH MHPOKCH-
nvHa NeZ B té€nuioit soae (30-50°C) npu 2HepruuHoM nepemMelllMBaHUH
CXKAaTbIM BO3YXOM ME[JIEHHO TNPHUIHBAIOT pacuéTHOE KOJM4ECTBO HHT-
porJiMuEpHHA U CONYTCTBYIOHE KOMNIOHEHTb!. [IpoKenaTHHHPOBaHHY10O
Maccy, Ha3bIBAEMYIO «raieToi» Ha HECKOJIbKO QHell ocTaBndloT «co3pe-
BaTb» 10 MONHON rOMOTeHM3auHK, OTXKUMAIOT OT BOAbl M BalibLYIOT 10
NpO3pavyHOro COCTOSTHHA ¢ Nocieaytomeif nepepaboTkoi.

DBe3abIMHbIE OpOXa C BLICOKMM COAEPIKaHMEM HUTPOTIHuUEpHHa 06-
J1a1at0T NOBbIEHHOH MowmHOCTbIO. TemnepaTtypa ropedns 6anjHcTHTOB
(~3380°C) 3nHauuTesbHO BbILE, 4YE€M NHPOKCWIHHOBbIX TNOPOXOB
(~2670°C), mosroMy OHH ObICTPEE BbI3bIBAIOT IMYOOKYIO 3po3HIO (BbITO-
paHue) opyauiHbix ctBosioB (Q = 5481-5711 klx/kr, V, = 808 n/kr, f =
10000 kr/cwm?).

Jns cHwkeHns temneparypb! cropanus 6e3IbIMHOIO Mopoxa cMe-
IAK0T HarpaslieHHe peakuly ero ropeHus a0 obpa3oBaHHs YrapHoOro
raza 3a cuér go0aBKH rOprOUYMX BelIECTB: yris, kamdopbi, apoMariie-
CKMX HUTPONPOW3BOAHBIX, Ba3eluHa R ap. Takue nopoxa nomyuqHsu Ha-
3BaHHE KKOPAHTHI»,
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[To BHeIHEMY BHAY KOPAMTHI Yaile HANOMUHAIOT YTO-TO Cpel-

" Hee MEKAy KpyIjbIMM LIHYPKaMi OT KPOCCOBOK M 2JIeKTpHyeE-
CKWM MPOBOAOM B KOpHUYHeBO u3onsuuu (aHra. corde — npo-
Bosioka). OcTopokHO, He nepenyTaiite!

D71oT nopox 6pl1 H300peTeH aHMAUNCKHUMH XHMHKaMH c3poM Abe-
JneM u npodeccopom JIptoapom (1889) u nocne Hagnexaiero ucnbira-
HUs MPUHAT B AHIIIMU, KaK JJ9 MEIKOKATHOEPHbIX pykeH, a 3aTeM u
apTuiepuu (cocr. 323).

Kax noka3zas aHanu3 cexkpeTHbIX 00pa3loB NEpBOro KOpAUTA W3
AHIIIMY, NpOBEACHHBIN pykOBOAUTENEM HayuHo-TexHU4eckol nabopa-
Topuu pocculickoro mopckoro segomcrsa I1II. Py6uosbiM «HOBBIH»
Ge3nbiMHbIE TIOpox cogepxkan 57,64% wuurpornuuepuHa (~18,3%N),
37,23% nupokcunuHa (~12,7%N) u 5,14% sazenuna. B nociaeayroume
BHbI KODAMTA CTANM BKIIOYATH B KAYECTBE XMMUUECKOro cTabunuzaro-

pa no 1 % pudenunamuda (Hanpumep, coct. 324, Tabn. 18).
v AHrauiicKuil KOpaHT - PasHOBHIAHOCTH MUPOKCHAMHOBOIO rnopoxa. Berpe-
yaercs B BUJAE KPYMHUHOK, 1IUTel Ui TpyGoueK ¢ OCTATOUHLIM 3anaxoM alle-
ToHa. M3-3a coaepxauus BascAHHA UMEET HEBBICOKUH yaenuHblit Bec (1,56
r/em?’). Crabunuzuposan anhennnavunon. B cpabuenun ¢ GanndcTutamu
umeeT Gosee HUBKYIO TEMNEPAaTypy cropauus (~2850°C), Beiaenset HMeubine
tenna (Q = 4929-5372 x/lx/xr), obnazaet Gonbuiel cunoii B3pwia (f =
10500 kr/em?) u diyracuoctsio (V, = 884 n/kr). Temnepatypa ero Bocrname-

HeHus rpu OpictpoM Harpese (5 rpaa/mun) 175°C.

an H3roToBJICHHN KOpAHTA AJ14 nepesoaa BbICOKOHUTPOBAHHOTO
NUPOKCWIMHA B KOJJIOWANbHOE COCTOSHHE MPUMEHSIOT apetoH (1/5
4acTh OT Beca NOpoXa) BbICYLUEHHbIH NUPOKCWIHMH Ti1aTe/lbHO B TeUYeHUE

2-3-X 4acoB mepeMelUHBalOT C PacTBOPOM HHUTPOIJIMUEpPUHA B aUETOHE,
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Tyna xe nodaBngloT pacnyaBleHHbIN BasesMH. B cBo& BpeMs mns 3Toit
npouenypbl B unapckoi Poccuu npumeHssn xieOOMECHIKH CHCTEMBI
BepHepa — nonpobyiiTe mpucriocobuth KyXoHHbIH KomOaliH «Mpis».
KenaTuHHpoBaHHYIO Maccy BBIJABIWBAIOT MPECCOM B BH/IE HeNpepbiB-
HBIX CTPYH. X HaMaTbIBalOT Ha KaTyLIKH, «NOABAJIHBAIOT» B €CTECTBCH-
HbIX YCJIOBUSX, Hape3alT HeoOXOAMMOM AJIMHBI M CyWAaT A0 [OJIHOFO
yaaneHHs pacTBOPUTEIA.

CoaepkaHHe HHUTPOTJIMUEPUHA B KOPAMTHBIX BHAAX MOpoXa He-
CKOJIBKO BbILIE, YEM B DaJSIMCTHTAX.

Ha otxpbeiToMm Bo3nyxe 062 BHaa NOpoxa OAJUIMCTHT U KOPAUT
CropaloT MeJjIeHHee AbIMHOro, BeIOpackiBas M3 ropsuleil no-
BEPXHOCTH TOHKHE, WHIIAHe Jy4H NIaMeHH.,

Be3asiMHble MHPOKCHIMHOBEIE MOPOXa ¢ HEDONIbUIMM COAepKaHHEM
HuTpornueprHa (20-30%) kelaTHHUPYIOT KakK JIETY4YUMH pacTBOpHTe-
JaMu (B OCHOBHOM apeTOHOM), TaK H HeJeTYUMMH (LeHTPaJIUThI, 3THII-
thranarel, ypeTaHbl 4 ap.).

3aMeHo HUTPOrMUEPHHA HATPOTJIHKO/IEM WIH AAHHTPOIJIHKO-
JIeM yaanoch [OJYUYUTh MUPOKCHIINHOBbIE MlopoXa, 6osee YCTOHUHBbIE K
npoMep3aHuIo. .

BaxxHyto rpynny B apceHane 6e3aBIMHBIX MOPOXOB COCTABIAIOT (1H-
POKCHJIMHOBEIE CMECH C HUTPOMPOU3BOAHBIMH apOMaTHYECKHUX YIIeBO-
JOPOJOB: MHUKPHUHOBOH KUCIOTOM, HUTpOOEH300M (HHAWOPHT H KHHe-
TAT, COCT. 325), TPUHUTPOTOJIYOIOM H JAHUHUTPOTONYOJIOM (HJacTome-
HHATBI) U Jp. )

Haubonee apesHiii
M3 HUX HHAWPHAT pas-
paboTaH aMepHKaHCKHUM
uzobpetateseM  Moh-
poe u BHeAp€H B Mpo-
HM3BOACTBO B KoHue XIX
8. B Hblonopre. «He-
pacTBOPHMBIT» MHPOK-
cunud Nel mpoMbiBaioT
JpeBeCHbIM CHHPTOM M
KeNaTHHUPYIOT HHUTPO-
GeH3onoM, kotoporo HepyT 90-180% ot maccel HUTpoKIeT4aTKH. Banb-
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LYIOT, pexyT Ha 3&pHa, oOpabaTbiBaloT uX ropsiuell BOAOH 1 napom Ao
TBEPAOTO COCTOSIHHSE H OKOHUATENIbHO JOCYIINBAKOT HA BO3AYXE.
v Ilopox MHAKPUT B BHJIC KPYMHHOK H NIACTHHOK pasiu4Hoi GopMbi npusT-
HO NAaxXHET MUHIANEM, TOpUT GHCCTﬂLLIMM naaMeHeM,; €ro cTa0UIALHOCTh He-
CKO/IBKO HHMIXKC, 4eM Y JpPYTHX KOJJNOKCH/IUHOBBIX NOPOXOB, XOTA OH {IPEBOC-
XOJMUT UX 110 OATIUCTUHMECKUM KAUECTRAM.

BosbiwiuHcTBO BUIoB 0e3abIMHOTO NOpoxa obnajatoT OTpHUuaTelb-
HbIM KHCJIOPOAHBIM OajlaHCcOM U B NpoayKrax uxX pasjioxKeHus npHucyTcT-
BYeT yrapHblii ras!

OX0OTHHYbH 6e3ﬂb]MHb]e nopoxa B OCHOBHOM NpHHanJeXar K nu-
POKCHIIHHOBOH rpynne M BKIOYAIOT OKMCIUTENH (HUTpar Gapus M ka-
s, 6uxpomaT aMMOHHA H Kaﬂlflﬂ). 3HaMeHuTbI <(COKOJl>>, paspa60TaH—
Hblif rexHepaioMm JluuieBbIM U BriepBble BHEAPEHHbBIN B NPOU3BOACTBO Ha
[nuccenbOyprckoM NOPOXOBOM 3aBOAE, 3a nocieanue 110 ner Hawero
3HAKOMCTBA NPAKTHYECKH HE U3MEHUIICA.

v Cospemennbiit 6e3abimubiit mopox crnocodeH 6e3 nepexosa B JeTOHALHUIO
ropeTh B LHUPOKOM MHTEpBale BuewHero nasilenus (0.1-1000Mna), suiaenss
Goabluoit 06bEM razoB (10 IM7/kr) ¢ Temuepary poii 1200-3700°C. Ou Guiga-
€T pa3noro 1BeTa 1 (JOPMBIL: HalIe 1TOXOXK HA CTOJApHBIH Kilell B BHAC TOHKHX

Sm—— neuT, NAACTHH, Kpynuiior, TpyOox, wuTCH WM iMinHApOs. Fasmep wiv

(hparMelITos CoCTaBIfLT OT A0ICH MHLIMMETPOB /10 HECKOJILKUX METpOB, B
3aBHCUMOCTM OT Hasltauenus. OCHOBHOM LBET OT TEMHO-3€EHOI0 10 CBETIO-
xE:1roro. 110BCPXHOCTD MOPOXa NpH I'OPEHKHH MOKET YMEHBIHATHLCS (Ierpec-

CHBIILII), \BEIUYURATHLCS (IPOrPECCHBHbIN) HAM OCTABATHLCA HEU3IMCHHOH.

Temneparypa BOCHIAMEHCHUA PA3IM4HBLIX COPTOB GE3ALIMHOIO 110pOXA JC-

JKUT B IUMPOKOM uiHrepBane Temnepatyp 175-600°C, Ttennota cropanus

2500-5400 g Ix/kr, a «cuna» B3pblBa MOKET A0CTUIaTh 10 140 T-M/KT.

5.4. Bapvieuamnlii Kucerb

ﬂpu KEeNaHHK W3 Kpaxmajla MOKHO NPUTOTOBHTb HE TOJBKO BKYC-
HbI{1 Ty IMHT, HO 1 TPO3HOE B3PIBYATOE BELIECTBO KCHIOMAMH.
Ecnu Bbl He OyneTe nblTaThCsl CBAPUTb M3 HEFO BHLIHEBBIA KHCElb,
s NOACKAXKY pelenT erc npuroTOBIEHUS.
IIpu kommamuou mexnepamype 1 2 kpaxmana, 8biCYUEHHO20 nPU
100°C, ~tedaenno mpucemaion x 7 MA KOHYEHMPUPOBAHHOU
A azomuol xkucionmel (d = 1,5), noviewusaiom 00 noinoco pacmeo-
peHus i oCmasisiom Ha Cymxu. Peaxyuonnyro Maccy ocmoposicHo
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pazgodsm xo0100noil godou empoe. YHepes noruaca evinaguilii

MOHKOOUCNEPCHBITL OCAOOK IMYamenbHO HNpoMblearom 6oooll,

samem 5% pacmeopor nuwyegou codvl u oname godoil. Purvm-

pyiom u cywiam. /1 OaumenvHozo XpaHenus U HadéxcHol cmabunuza-

Yuil €20 NPONUMBIEBAIONM HECKOMIbKUMU KAWIAMU CRUPMOBO20 DACMBOpa
AHUIUHA.

BbicylleHHBIH Gesblii NOPOLIOK He pacTBOpUM B BOAe M COUPTE,
TUTPOCKONUYEH, PACTBOPUM B aleTOHe, cnupTO-3QHPHON cMecH U KOH-
UEHTPHpOBAHHON a30THON kucaote. [lo croifilkocTH k HarpeBaHHIO OH
CXOJEH ¢ HUTPOKJIeTHATKON, TeMMepary pa ero camMoBocriiamMeHeHus 170-
175°C. .

INpoayKr XOpowio pacTBOpsieTCS. B HUTPOTJHLUEPHHE, HO MOXET
HIPUMEHATBCS. H CaMOCTOATENBHO.

BriepBble MOHOHMTpPOKpAaXMaJl M [Ba €ro AUHUTpOH3OMepa e B
1832 r. nomyuun Bc€ Tor xe bpakkoHo so @paHumn, obpabarbiBas Kap-
TodesIbHYIO MYKY H Kpaxmasl JbIMsiliei a30THOH KHCIOTOH.

Ascrpuey Yxauuyc (1861) npemnoxun ons BblaeleHHS HHTPO-
KpaxmaJjia 13 a30THOKHCIIONO PacTBOpa KOHUEHTPHPOBAHHYI) CEPHYIO
KMCJIOTY, 4TO O3BOJIHJIO CHHTE3HPOBATH B3PbIBYATbI NPOAYKT C MOBbI-
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{UEHHDBIM COEPIKAHKUEM a30Ta U MPEASOXKHUTDL ero B NPOH3BOACTBE NOpPO-
Xa.

[To3xe (1892) Otro Mionbraysep BuLACTWI B HUCTOM BHJAEC W onHcan
TerpanuTpokpaxman  (11,1%N) C;uH;606(ONO,)s, neHTaHHTpPO-
kpaxman (12,75%N) 4 jaxe rekcamutpokpaxmain (14,1%N). C no-
BbIILIEHUEM COAEPIKAHUA CBA3AHHOIO a30Ta NETOHALIMOHHBIE CBOWCTBA
HUTPO2(HUPOB KpaxMasa yCHIKBAKOTCS.

[lna nonyuenus cexcanumpoxpaxmaia 1.2 cyxoeo kpaximana npu
A NOCMOAHHOM noMewusanuu u oxaaxcoenuu 0o 20-25°C no vac-

msay pacmeopsiom 6 10 2 KOHYeHMpupOBAHHOU G30MHOU KUC10-
A muot (d > 1,5). I'onmoeennvlit pacmsop ocmagisiom HA CYMKU,

ROHMPOIUPYS, MeMnepamypy peakyorHOl AMdccel, KOMopas He
0012CHA NPEGBLUAMb KOMHAMHYIO. 3amem npopeazuposagutyio

HUMPOCMECH OCMOPONCHO sausaiom 6 mevenue 15 munym ¢ 30 ¢
cepHoil kucnromur (98%). Yepes nonuaca svinaguiitit Genvtit 0cadox om-
durempoguI8aion, NPOMeIEAIONT COO0BLIM PACHIBOPOM, BOOOH U CYULAM.
Hoayuarom numpokpaxyan ¢ codepocanuen asoma ~ 13,5%,

B uMnepuamicTHHeCKYIO TaKo#l HETPOKpAxmMan noaoGHO Nupok-
CWIHHY WHMPOKO MPHMEHAJICA B BUIE MNPECCOBAHHBLIX WIALIEK, a TAKXKe
JUT1S CHaps KeHUS aMepHKaHCKUX rpaHar u CHapsioB.

O6bI4HO, C 3TOH UENBI HCMONb30BAIH BLICOKOOPU3AHTHYIO CMECh,
conepxamyro 50% uurpokpaxmana (13% N), 47,5% uurpara HaTpus u
1% kap6ounara Harpus. E€ nponursiBasii MuHepaibHbIM MaciaoM (1,5%).
CxopocTb AetoHayuy takoro BB nocturaer 4,2 kM/c (cocr. 326).
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Hurpokpaxman BXOAWT B COCTAaB HEKOTOPBIX aMMOHaji0B (COCT.
327), rue ero cogepxaHue He npeBblaeT 15-20%. CkopocTh pacnpo-
CTpaHeHUd YJAapHOii BOJIHbI TaKHX COCTABOB JIGXKMUT B TeX xke npegesiax
(4,15 xm/c), HO OHU OTIMYAIOTCSH MOBBILIEHHON yracHOCTBIO,

Ha cerognsawHuil 1eHb HUTPOKpaxMasl cpeaHel CTeneHu HUTpalHM
LIMPOKO TOpUMeHSeTcS I NPOH3BOACTBA Ge3abIMHbIX NopoXxoB. Tak,
nosyvyeHue Haubosiee yaauHOro Aa4 37ToH LeiM TeTpaHHTPoOKpaxmalia
CBOAMTCS K CIICHAYIOLIEMY .

K 10 & pacmeopa kpaxmaia 6 azomuou Kucjaome npuiugaom ois

A ocaxcoenus 50 2 ompabomanHou Humpylowen cmect, Hanpu-

Mep, Om npouzgoocmea HUmpoyeamonosel. Hage npogoosim

A HUMPOBAHNUE KPAXMALA CMECHIO KOHYEHMPUPOBAHHOU A30MHOU U
. pocopnoir kucnom (1:4).

Hemanyto yrpo3y ans Ku3HH coceael MoKeT npeacraBjisaTh oObIY-
Hblit caxap, ocobenHo fiocne 06paboTku ero HUTpYomeH cMechlo. Tak,
HuTpocaxaposa (t;,~ 28°C) u HuTpomManesrosa (t,;, ~ 163°C) — momHele
B3pbIBYATHIC BELICCTBA, YYBCTBUTEIBHBIE K yaapy, ¢ TeMnepaTypoii Boc-
raMeHeHus okosno 135°C.

IMentanutporiwkosza CoH,O(ONO,)s nnasurca npu temneparype
10°C, a pmeronupyer okoso 140°C, xoTa eé B3pbIBHBIE floKa3aTeslid MO~
CpenCTBEHHbIE.

Ipu o6paboTke nopolukoobpazHoh kaHnbONU KOHUEHTPUPOBaHHON
azoTHo# kucnorToi (d = 1,5) Ha BoggHol GaHe obpaszyeTcsa TBEPAOE JIerko
JETOHUPYIONIEE BENIECTBO HHTpe3nH, kotopoe ewE B 1886 r. Ilynsue
MIPEeASiOKUI AfS W3TOTOBJEHUS COCUMATBHBIX NHPOKCHIHHOBBEIX OXOT-
HUYBEHX TOPOXOB.

I'napa 6. ApomaTnueckue rpoMOBEPKUbI

6.1. B naeny onacHvix 3abayKoenui

j{eT xyna 6e3 nobpa», — pewwnu I1. Byned (1771) u I'aycman
« (1788), xorga ycTraHOBMIIH, YTO Npu 06paboTKEe CHHEro Kpacu-

Tess MHAMIO a30THOM KUCIOTOM oOpasyerca x&nTad kpacka — HHKpH-
HOBas KMCJIOTA. ’
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CBoeMy Ha3BaHUIO 3Ta KHUCJI0Ta 06s13aHa (PPaHULY3CKOMY XUMU-

ky XKany barucry hioma (1800-1884), uneH-koppecnoHACHTY
Merepbyprckoit AH (McTopHuecKMX pOMAHOB, K COXAJICHHIO,
OH HE nucan).

E¢ u3yyeHueM B pasHoe BpeMs 3aHUMAHCh W3BECTHbIC XHMMKU
Benbrep (1799), M. Llespens (1809), KO. Jlubux (1827), XK. Hioma
(1836), O. Jlopan (1841), K.JO. @puuwe (1858). C 1849 r. nukpuHoBY10
KHUCJIOTY YK€ IIUPOKO HCMOJIb3YIOT KAK NPOMbIiIIeHHbIA kpacuTesb. ¥
Tosnbko 8 1885 r. 6naronapa uccnenosanusim [, Ilnpenrens 6buio 3ana-
TEHTOBAHO € NMpPUMEHEHHE B KAYECTBE MOIIHOIO B3PbIBUATOTO BEIECT-

Ba.
" Xopoiuo, 4To 3a UesIoe CToNeTHE He HAlITOCh WYTHUKA, 11010~
JKHUBILIEro Obl 1ETOHATOP B KapMaH Tako# KpateHoii pybaikH.
Hns nonyveHust NUKPHHOBOM KUCIOThE He 0053aTeNbHO NOPTUTD 10-
poroit uHaurosseiii kpacutenb. Ewé B 1841 r. O. JlopaH noayman takxke
1 pazpaboTas CHHTE3 NPSIMOTO HUTpOBaHUs (eHoTa.
Usnenbl kpyxkka «FOHBI XUMUK» 4718 OPOU3BOACTBA NMUKPUHOBOMN
KHCJIOTBI 00BIYHO HCTIOJNB3YIOT CyJIb(hodeHoNbHbI METOA.
/&\ Pacnaacaennwviti ghenon (1, 43°C) cuewusarom ¢ 0couneint 06bé-
=3 yont KoHyenmpuposanHotl ceproll xuciomul. Ipu meamepamype
& 95°C u pabomatougert MeuldIxke peaKyionHyIo MAaccy 8u10eplicuaa-
tom 4 waca. 3amex 8dgoe pazbasisiiom 6000l 1 OpobHO npuIUea-
I0m pasHblll 00bEM A30MHON KUCIOMbL (ACUOKOCHb HE QOANCHA
gekunams).  CopMuposaswiyIocs: NUKPUHOBYIO  KUCAOmY Ol
Guwibmposuiaalon, miyamespHoO NPOMBIEAIONT XOA00HOU 8OOV, CYuLam.
[Ipu xceianuu Kpucmaiausylom us 2opavent godvl, 8 KOMOPoU 3A00HO

MOJICHO NOKPACUNTL CBOI0 PYOAUIKY.

v Iukpnuosas kucaora (2,4,6 - TpuHUTpodeHos, MeJUHHT, JHIAUT, -
Mo3e, WHMO3HI, MUKPUHUT) - TUMOHHO-KETHIE [11a- OH
CTHHYATLIC KPUCTANNBI, FOPLKUE HA BKYC: tp, 122- O-N NO
122,5°C, tuy, ~ 200°C. TInoxo pacrsopsiercs & X004~ 2 2
Hoii Boze (1,22%, o ecthb, 1:166 npu 5°C), xopouo —
B ropaucit (1:20), aradone (4,91%), 2»¢upe (1,43%),
pacTBOPUMO B alleTOHe, Oen3one, yKCyCHON Kuciore, NO,
auxaopitade. Jlerednapoe BB, a¢toHHUpyeT OT CHALHOTO yiapa uix Kan-
croas. C HEKOTOPLIMH METaANaNK 00pa3yeT COMY, CKAOHHBIE K CAMOAETOHA-
UMM, AHATUTUYECKUI peareHT.

KpucTanibl NHKpHHOBON KUCIOTh! B3PbIBAIOTCA JIHiib NPH CHIBHOM

yaape Ha HakoBaJIbHe WK pe3kom HarpesaHuu sbliue 300°C, Hanpumep,
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MX Hesb3a OpocaTh Ha pacKafi€HHYIO neyky. Ha oTKpbITOM BO3ayXe npu
JIOKJLHOM MODKHUIAHHW BEMIECTBO CMOKOHHO TOPUT SAPKHUM IJTAMEHEM.
YyBCTBHUTEILHOCTD MJ1ABJAEHOI Macch! 3HAUHTESILHO HIDKE, OHA HE JEeTo-
HUpYeT B MOMEHT BbICTpeJsia CHapsa, B CBA3H, ¢ YeM B CBOE BpeMs ObLia
BaxkHelumM BB BoeHHOIro Ha3HaueHus.

JUia eTOHAUMH MOpPOLIKOOOpa3HOM MUKPUHOBOH KHMCIOTHI AOCTa-
TOYHO MMNyJhca OT Kanctois ¢ 1,5 r rpemyueil pTyTH, a pas B3pbiBa
NpeccoOBaHHOIO MPOAYKTa MOHAAOOHTCS YCHAUTL JETOHATOP KaK MHHH-
MyM BaBOe (3 I') M UCNOJL30BaTh €ro TOJILKO B XKECTKOH 000s10UKe.

IlepBbie nomnbITKH ¢ierMaTH3MpoOBaTh («yCMOKOUTH») MUKPHUHOBYIO
KHUCJIOTY Jijl8 apTH/UIEpAHCKOrO NpuUMeHeHHs ObUTH CBS3aHbl C MPOMUThI-
BaHueM e€ 3-5% pacTtBopoM KosuToaus B cnupTo-sdupe.

B 1886 r. Ha 3aKkpbIThiX BOeHHBIX cTpesibdax Bo Opanunu Tiopren
BIEpBble MPOJEMOHCTPHPOBAI pa3phiBHbIE CHApsdbl, HAUHHEHHbIE B3DbIB-
YaThIM BELIECTBOM MEJMHHMTOM, KaK OKa3aloch BMNOCIENCTBUM — IJ1aB-
JIeHOH MUKpHHOBOI KucnoTol («mele» — MEn).

Takue cHaps-
bl YCMEUWHO NnpH- /&f/f
MEHAJTUCh BO MHO-
rux cTpaHax MHpa
g cTpenbbdbl U3
opyauii ¢ Hayajb-
HOWM CKOpOCThIO
nosiéra go 600 M/c.
Jta ux petoHaumMy
HCNOJTh30BaIUCh
NpOMEXYTOYHbIE
«3anajibHbie» Mnar-
POHBI M3  CYXOro
NUPOKCUIMHA WU
JMHAMHUTA,

AHITIHYaHe BNEpPBble NPUMEHUTH NMHKPHHOBYIO KHUCIOTY NOJA Ha3pa-
HHEM «IHAZHT» B adpukaHckoit BoiiHe ¢ Oypamu B 1899 r. nportus 3a-
WHTHUKOB «OpaHXeBoro cBoOOAHOIO rocyaapcTBa», a 4YyTh MO3KE
(1900-1902) 8 Tpancpaase.

Ha BoopyXeHHH SMOHCKOH apMHMM MUKpHHOBas KHCjoTa Oblia H3-
BECTHA KaK «IIHMO3e» WK «IIHMO3H/I», a B PYCCKOH — KIMIHKPHHHT».
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CexperHasa repMmaHcKas TEXHOJIOrHA TMPHUIOTOBJIEHUA MeJHHHTA
npeaycMaTprBana OCTOPOXKHOE MylaBieHHe IMKPpUHOBOH kucaoTss (130-
140°C) na macsiaHoi GaHe W pas3JiMB €€ B MyCTOTE/IblE CHApAAbl MTOA [1aB-
JICHHEM YTJIEKHUCSIOThI.

ITo3zxe, pna ynpouEeHus TEXHOJOTMU MPOM3BOACTBA M CHWXKEHHA
TemMnepaTypsl IUIABJICHHS, K NMUKPUHOBON KHCOTe cTanu J00aBJATh
HM3KOIUIABKME AapOMaTHYECKHE HHUTPONPOH3BOAHbBIE. AWHUTpOQEHOI
(DD 60/40, coct. 328; MDPC, cocr. 329), aunurponadramun (MDN,
coct. 330), monouutponapranun (MMN, coct. 331), TpunuTpokpesos
(kpesmnaT Ne2, coct. 332), tpuaurporonyon (MTTC, cocr. 333), kcu-
st (MTX, coct. 338) 1 ap. (taba. 19).

B cBO& BpeMms Takike AKTHBHO MPUMEHSJIACh JKH/KAas B3pblBYATAas
cMeCh MUKPHHOBOH M a30THOU KHCJIOT HAa KW3EJIbIYPOBOM HArMOJIHHTENE
(okcomuT, coct. 359), He ycTynaroulas no Cwie B3pblBa MHOTHM [HHA-
MUTaM.

TMUKPUHOBYIO KUCIOTY MOXHO MCMOJIL30BATh A MAEHTH(DH-
KAalMHU CWILHOEHCTBYIOIIMX PACTHUTENIbHBIX BELIECTB aNKa-
JIOMJIOB, B TOM 4YMC/I€ HApPKOTHUeCKUX rpyni. HacbllueHHbIH
pacTBOp MUKPUHOBON KUCJIOThI 0Opa3y€eT XapaKTepHbIE HEpac-

TRnnuMLIP MENTKOKDUCTANIMULCKIS CCaAKY OpaiiRCBOro WBcTa
(Komnnexcu C NEPEHOCOM 3apsAja) C BELIECTBAMM, COAEpiKa-
UIMMH B CTPYKTYpPE TPETHUHBIN a30T, B TOM YWCJI€ MPUCY LHUH
ajIKanouaam.

Taoauua 19. BB na ociioge apomMamuiecKux HUMponpou3eoo0nvix

Ne 328 | 329 | 330 | 331 § 332 | 333 } 334 | 335 ] 336 | 337
Z 2.l = -
< £ S s=| & z
Tlelzlz iyl e |22|22] 82
| 8| S| 2|28 285|125 2 8
9 Q| =2 2|87 5 g8 & &
% [a) A = = > .
=%=F| 2| =
Kamis nntpat 65 [ 7441 46 | 56.8
Kanusa nukpat 2861 164
AMMOHHA NUKpaT 54 | 432
Tpuuurpokpeson 10 60 10
ITHKpHHOBAs KMCAOTA 60 55 80 70 40 55
Hunurpoderon 40 35
TpuuntpoTtonyon 35
MouonuTpoHadTanux 30
Juuutponadgranuy 20
Yronb ApeBecKbiii 6,4 | 9.2
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Tabanua 19. Ilpooorxncenue
Ne ]338 340 341 [ 342 [ 343 | 3

£y
~3

348

EN
E-S

345 {346 | 3

(7]
[
-

3

0

%

Maxkaput
Ocnbr.
Cocras

®dasne
fnacrur
C-4

MTX
1. ®ourcHa
Afipuren
Tpu-Tpunan
repM

4
(=3

Kaaua xnopat
Kanus nepxaopar 56
Kanus nukpar
Hatpua uutpar 75
CaiHLa H1ITpaT 719
Jlnuirpodenson 32
Kewnn 10
Terpiia 50 3
Tckcoren 20 77 1 91
[Cekcaunrpoanderiamiii 35
TTUKpUHOBaA KHCIOTA 55
TpunuitpoToayon 35 60 | 50 | 65 |28.11 66 4
JiHyTpoToyoa 10
MOHOHHTPOTOAY0.] 5
MownoHiTpoadTaniy 25
Jlsnitporadranin 12

Trnuunurnouahvannu
LpuRnTpoHa@TAINN 24

v
<

Hutpouennioiosa |
AnoMuieBas nypa 20
To:unizedyruaen 2.3
Jioki vnceGawnat 33
Texi10a. A00aBKi 1.4

JIaBHO yCTaHOBJIEHO, UTO MPH KOHTAKTE MUKPUHOBOW KHCIOTHI CO
MHOIMMH METAIIAMM M UX COJIAMH, OCOOEHHO BO BJIAKHOIN cpele, OHa
npuoOpeTaeT oueHb B3pbiBooMacHble cBoiicTBa. [Ipu 3TOM HEKOTOphiE
obpazytolimecs e€ coau CKIOHHBI K camoaeToHanun! 10 HEOTHOKPATHO
CJIY)KUIIO MPUUYMHON CHOHTAHHBIX B3PbIBOB apTH/IJICPUHCKHX CKIIAJIOB.
Tlo TEXHOJOrMH MHUKPUHOBYIO KHCJIOTY H3OJUPYHOT OT METALIMUECKUX
CTEHOK CHapAJI0B crneunaibHbiMU stakaMu. O1HAKO CTOsb ONMacHoe CROM-
CTBO CHJIbHO OrPaHUYWIIO MPUMEHEHUE MUKPUHOBOM KUCIOTHI B BOEH-
HBIX LEJTAX.

Cnoxkoiinee BenyT cebs Kanuiinag u aMMoHHUIHAA COJTb MMKPHHOBOM
KHUCJIOThI.

s noayuenus mukpara kaaug CeH,(NO,);0K ¢ xpymon wu-
A HAMOK NPU NOMEWUBAH UL BCHINQIONT CMECH DAGHBIX HACMEU NUK-
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PUHOBOU KUCKOmbl U nomauia (kapbovama kaaus). Kunamox cau-
gaiom ¢ obpazosasuiecocs ocdoxa. Ceemao-Hcéimuviii HOPOWLOK
OMPUILIMPOBLIGAIOM, NPOMBIEAIOM GO0, CYULAM.

Ero vcnosb3ytot B 3anpeccosannoM eujge (d = 0,5) nast curHaibHbIX
CBUCTKOB H CHpPEH, NOCKOJIbKY B NPUCYTCTBUH OKUCIMTEJIEN OH cropaer
¢ XapaKTepHbIM ¢BHUCTOM. OCTOpOXHO, MPOAYKT O4YEHb HYBCTBHUTEJIEH K
MeXaHHYECKUM BO3/1eHCTBHSAM W B3pbIBAETCA OT yAapa.

VYpaBHeHHE B3PbIBHOIO pa3jloKEHHs MMUKpaTa Kajus UMeeT BU/:
16CHA(NO,);0K — 4KCN + 6K,CO;+21COy+ 52CO + 22N, + 6CH, +4H,+7C
V, = 550 a/kr, t = 2780°C, f = 6352 kr/em’, P =332 1/m

[TpeameTtbl B 3mMuUEHTpE B3pbiBa KejnaTe/IbHO He OOJIM3bIBATH,
JaXKe ecju TaMm ocTajcs Ball HenoeneHHBIH 3aBTpak, TaK Kak
Npy AETOHAUMH NUKpaTa oOpa3yercs UHaAHUCTBIN Kajaui.

l'[mcpaT AMMOHHSA OTHOCHUTCA.K KaTe€ropvu 6C3OI'IaCHle, HO B TO XK€

BpE€Ms B3pbIBYUATHIX BELIECCTB. Taxyro CHUCXOAUTEJIbHYO XapaKTepUCTH-

Ky OH Mostyyust Ostarogapa paay NMoJie3HbIX cBOMCTB. B omiMuMe oT NHK-

pHHOBOﬁ KHUCJIOTBI OH HE pe€arvpyer ¢ METa/laMH C O6paBOBaHl/ieM

B3pbIBOOIMACHBIX CO.HCFI, HE€ 4yyBCTBHUTEJIEH K MEXaHHYECKOMY BO3EHCT-

BHIO B UMeeT DoJiee BRICOKYIO TeMreparypy BocryiameHeHus. Kpome to-

ro, o0béM BbLIEISEMBIX TA30B NPH €ro pazjioKeHUH 3HAYUTEILHO BhILIE,

a CKOpOCTh A€TOHALMH HWXE, 4YTO NMO3BOJIWJIO B cBOE BpEMdA aKTHUBHO HC-

MOJIL30BAThL €I'0 B [IOPOXOBLIX KOMMO3UHUAX.

v TIukpat ammonna CH,(NO,);ONH, (nukoHuTpaT aMmonns, Kap6aszoa-
Tom, Explosive D) — x&nro-opanieBble NpU3Mbl W3 BOAbI WM CBETIO-
KENTBIE pOMOBI U3 3TAHONA; TEXHUYECKUH NTPOAYKT MOKET HMETD 3€/eHOBa-
Ty10 okpacky: d = 1,719. [TonyuaroT aHanoryuo NUKpary Kajaus, pacTBOpAs
IHKPHMHOBYIO KUCIOTY B rOPAUYEM BOIHOM PACTBOPE aMMHaKa WM XJIOPHUCTO-
ro amvouns. He neToHMpyeT oT yJaapa, METTEHHO CropaeT KOnTAIMM Iuia-
MeHeM 11pH noaxuranuu. [1pu 6nicTpom narpesanny Bbiie 423°C B3pbIBacT-
cs. B coueranuu ¢ okucauteiammu oGpasyet 3iiekTHBHBIE B3pbIBUATLIC CME-
cu. [IpurcHAIOT 418 NPUrOTOBACHUM 1IHKPATHBIX MOPOXOB U 1IMPOTEXHUUE-
CKMX MMUTaUHOHHBIX ((CBUCTALIMX») COCTABOB.

HeToHauus nukpaTa aMMOHMS IIPOTEKAET MO ypaBHEHHIO:
2CH-(NO2);ONHy; — 2CO; + H,O + 11CO + 5H; + 4N,
OHo 6:1M3K0 OonKchIBAET Npollece, OJHAKO HA MpaKTHKE peakyus conpo-
BOK/IACTCS BbLACJICHHEM YIIEPOJAMCTOrO OCTATKA B BHAE CAXKH H OGBEM
B3pbIBHBIX Ia30B He IOTAMMBAET /10 TEOPETHYECKOro YpoBHA 998 sn/kr.






