H

i
1y

roCcyIAPCTBEHHOE YYPEXIEHHE OBPA30BAHMWSI
«KOMAHAHO-UHXEHEPHBIM HHCTHUTYT»
MUC PECITYBJIMKH BEJIAPYCb

Y]IK 614.841::630.432

JAXBHUY
Bsiuecsias BauecsiaBoBHY

NOBbIIEHUE Y®PEKTHBHOCTH [NEPEHOCHbBIX YCTAHOBOK
NOXKAPOTYILIEHHUS MTPUMEHEHHEM CUHTETHYECKHX
KHAKOCTHBIX OTHETY LHALIHX CPEJCTB

Asrtopedepar
JIMCCEPTALMM HA COHCKAHHE y4EHOH CTENCHH
KaHAKJATa TEXHHYECKHX HAYK

1o cnenraibHoctd 05.26.03 — noxaphas H NpOMbILLICHHAA 0€3011aCHOCTD

Munck, 2010



PaGoTa BeinonHena B ['0CYIapCTBEHHOM YUPEKACHHH 06pa3oBaHHs «KomanaHo-
wikeHepHblil macTuTyT» MUC PecnyGamku benapychk

Boraanosa BanenTuna BaagnMHpOBHA,
JIOKTOp XHMHHYECKHX HayK, JOLEHT, 3aBelyloulas
CEKTOPOM OTHETYIIaUHX MaTCpHaJIoB VupexaeHus
BeJlopyccKoro rocy/IapCTBEHHOTO  YHHBEPCHTETA
«HUM Pr3uko-XuMHUECKHX NpobeM»

OduumnanbHee ONMOHEHTbI: Masanos IOpnii AnexcanapoBHY.
JIOKTOp TEXHHYECKHX HayK, npodeccop. HaualbHHK
OT/HENa HOBbIX JHEPreTHYECKHX  CHCTEM H
HAHOTEXHONOrHH ['OCY/IapCTBEHHOTO  YUPEKACHHA
«Bcepoccuiickni Hay4HO-HCCIIEIOBATE/ILCKHH
TEXHONOrHYecKnii HHCTHTYTY (1. MockBa)

Hayunblii pyKOBOAHTEIb:

Veens Baaaumup BaaaumupoBud,

JIOKTOP CeNbCKOXO3AHCTBEHHBIX HayK, 3aMECTHTENb
aupekTopa no HayuHoi pabore THY «HucTHTyT
neca HAH Benapycu» (r. Fomenn)

OnnoHHpyIoLas Opranu3aius: YupexiaeHie obpasoBanus «I"omenbekuii
wibkeHepHsii  uHetHTyT»  MUC  PecnyGnmnku
benapycs

3ammura cocroures 17 centabps 2010 r. B 14 yacos 00 MHHYT Ha 3ace/laHHK
cosera no 3auwmre auccepraumii K 11.01.01 npu locynapcTBeHHOM yupexIeHHH
obpazosanns «Komanano-umxenepubiii uucTHTy™ MUC PecnyGauku benapychb
no aapecy: 220018, r. Munck, yi. MamurocTpoutesed, 25, akToBblii 3an.

Tenedon yuenoro cekperaps 345-33-54, e-mail: mail@kii.gov.by

C amccepraumeli MOXHO O3HAKOMHTHLCS B OGubanoreke 'ocyaaperseHHOro
yupexcaennss  obpasosanus  «KomanaHno-umxeHepHslit  wHcTHTYTY  MUC
Pecny6auku benapyce.

Astopetepar pasocian /¢ asrycta 2010 .

Yuenblii cekperapb cosera
110 3aUIHTE JHCCEPTALHH
JIOKTOP (PH3HKO-MATEMATHYECKHX HayK,

CTapIunit HayuHblH COTPYIHHK B.A. Ky3bmuukuit
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BBEJIEHUE

Yenex: TylueHHs noapoB onpeesnsiercs BpeMeHeM NpHObITHA cnacatesiei u
) (PEKTHBHOCTBIO TNPHMEHAEMbIX OrHeTywamux cpeacts. [Ipn  JMKBHAAUMH
GONbLIKHCTBA KBAPTHPHBIX MOXAPOB HCNOAb3yeTes BoAa. OHAKO, HECMOTPS Ha Pl
€¢ MpPEHMYLUECTB — BbICOKAA TEIUIOEMKOCTb, TEMJIOTa napoobpa3oBaHus,
TEPMOCTOHKOCTh — KOI(PPHUHMEHT HMCNOIL30BAaHHA BOJAbI NPH TYIICHHH TBEPABIX
roptounx marepuanos (TI'M) aBasieTcs BecbMa HH3KHM, B pesybTate 4ero 6osbuioe
KOJIHYECTBO MOJAAHHONH HAa MOXap BOJAbl HAHOCHT yWEPO 34aHHIO H HMYUIECTBY
rpaxaad. Kpome TOro, nocTosHHOE yBEJHUEHHEC YHCICHHOCTH ABTOTPAHCIOPTHBIX
CPEACTB  MPENnATCTBYET  C/AEAOBAHHIO  MOXKAPHLIX  ABAPHHHO-CrAcaTE/IbHBIX
aBTOMOOHJIEH K MeCTy Bbl30Ba W OFpPaHHYMBACT BO3MOXKHOCTb ObICTPOro
pa3BepThIBaAHHS CHJI H CPECTB.

Hcnosnb3oBaHHe NepeHOCHbIX YCTaHOBOK noxapotywenus (IYIIT) nossonser
CHM3MTb BpeMs J0cTaBku orHerywawmx cpeacrs (OC) k ouary ropeHus H
NPOBOJHTH TYILEHHE MOXKAPOB HA HAYaIbHOH CTalHMH MX pa3sBuTHA. Bmecre ¢ Tem
orpanuueHHbli 3anac OC, KOTOpbIM B OCHOBHOM SBJIAECTCA BOJA MJM BOAa C
NOBEPXHOCTHO-aKTHBHbIMH  BewlectBaMH ([TAB), He aaer rapanTHH nojHoH
JAHKBHJAUMHK ouara ropeHus. Mcnonb3oBanue pacTBOPOB HCOPraHHYECKHX COJIEH H
OpraHHYeCKHX COEAMHEeHHH Aas mnosbilleHHs dpdexTHBHOCTH Tywenus TI'M ne
HAUUIO NPHMEHEHHS W3-32 HMX BBICOKOH CTOMMOCTH M CPaBHHTEIbHO HH3KOH
¢ dexruBHocTH. Co3aaHHE OrHETYIIAUMX CPEACTB, OTBEHAIOLIMX COBPEMCHHBIM
TpeGOBaHHAM, CAEP)KHBAETCA H3-3a OTCYTCTBHA HHPOPMaLKHK O PAKTOpPaX, BHOCALUMX
JIOMHHHPYIOUIHH BKJIad B HMHrHOHPOBAHHE TOPEHHS TJCIOMIMX MATCPHAIOB.
[ToBTOpHOE BOCIIAMEHEHHE OYAroB OPEHHS CO3/a€T AOMOJHHUTEIbHYIO ONACHOCTD
NOXKAPHOMY TNpH TNpPOBEACHHWH CcnacaTe/lbHbIX H ApYyrdx pabor Ha noxkape. B
COOTBETCTBHH C JTHM pa3paboTka W mNpHMEHEHHEe HOBbIX JPPEKTHBHBIX H
IKOHOMHUHBIX cpeacTB Tywenus B [TYIIT akryansha.

OBLIASA XAPAKTEPUCTHUKA PABOTbI

Cesasb paboTbl ¢ KPYNHbIMH HAYYHBIMH NMPOrpaMMaMH H TeMaMH.
Omaenbhbie  dTanbl  JaHHOW pabGoThl  BBLIMOJAHMIMCE B pamMKax —CAEAyIOUIHX
Heeaenosareibekux npoektos: [TIOPHU «lloaumep-2» no 3ananuio «HMccnenosanue
NyTeH UEJEHANPABACHHOrO co3ianui YPPEKTHBHBIX HHIHOHTOPOB TOPEHHs MpH-
POZHbIX, CHHTETHYECKHX noauMepoB H topdar», Ne r.p. 20065234 or 28.11.2006 r.,
I'KIMTHHU «Xumuueckue peareHThl M MarepHanbi» 1o 3anaHuio  «Paspaborats
OrHE3aILHTHBIE COCTaBbl HAa OCHOBE AMMOHHHHBIX Metannodocdaros H
AHTHKOPPO3HOHHbIE (POChATHBIE MUIMEHTHI HA OCHOBE MECTHOrO Chipbi», Ne r. p.
20065264 or 28.11.2006 r.



XHMHUYCCKOH
0COGHOCTH,
NEpCHOro COCTaBa,
X OFHeTylaluX CpeicTs

Ilens paoTeI — YCTAHOBHTH 3aKOHOMEPHOCTH ~BJMAHMA
NPHPOBI. BA3KOCTH, NMOBEPXHOCTHOTO HATHKEHWA, CMAYHBAIOUICH cn
BbIXOJA JETYYHX MHrHOMTOPOB IOpPEHHS B ra3oBylo dazy, auc
TEPMHYECKHX CBOHCTB ~ CHHTETHUCCKHX JKHAKOCTHBI e aexi
(CXKOC) na ux 3pheKTHBHOCTb NPH TyIIIEHHH NMOKAPOB knacca «A». pa3p o
3710M OCHOBE HPDEKTHBHBIX H IKOHOMHUHBIX OrHETYIIAUIMX cpeacTs Ui TyU "
TACIONMAX  MATEPHAIOB  ABTOHOMHBIMH  yCTaHOBKaMH 110KApOTY ILICHHA
OrpaHHYEHHBIM 3aTIacOM OTHETYIIALIHX CPE/ICTB.

i neayroume
Jlis IOCTHXEHMS TOCTaBNCHHOH LeaH B paGote peuiaiuch cneny

3anavun:
Ha
— HceaenoBaTh B tbaxe.rle pacrnbiia ABTOHOMHBIX YCTAHOBOK NoXapoTycH

VUII-1 1 PYIIT 1-0,4 pacnpeaesienue Kaneib no pasmepy H obOheMy coaepKalluxes
B Hux OC s NOJYHEHHs JIAHHBIX O JIOKAIH3alWH H JIMCIIEPCHOM  COCTaBe
OTHETYIIAUIMX CPE/ICTB, MOJAHHBIX H3 ITHX YCTAHOBOKS —

— paspaboTaTh W TPOBEPHTH TOJUTOHHBIMH HCﬂblTaHMSIMH‘ nabopatop y;:
METO/MKY ONpe/enenns OrHeTyuame sdexrnsrocn  CKOC n‘pu wlufu"o
NOXapoB Kiaccea «A», MOAENMPYIOIIYI0 YCIOBHA NPOBEACHHA HCITBITAHUH
HITB 1-2005 «Tloxapnas Texuuka. OTHETYWHTENH nepexochbie.  O6ume
TexHuUecKHe TpeGOBAHHA H METO/b! HCTILITAHHI, )

— OnpeaeauTs (PUIHKO-XHMHUECKHE H TEPMHUUECKHE CBOMCTBAa CHHTETHUYECKHX
JKHJIKOCTHBIX OFHETYLIAuMX CPeACTB W BbIABHTHL dakTopbl, OKa3bIBAIOIIHE
" JOMHHHpYIOIIee BAHAHHE Ha YPPEKTHBHOCTL TYWIEHHA TACIONIAX MaTepHaJioB:

— Ha OCHOBAHHM TOTYYEHHBIX FKCIEPHMEHTANBHBIX NAHHBIX orobpars CXKOC
C JYMIIAMH OrHETYIIAIHMH CBOHCTBAMH, MPOBECTH TYIICHHE HOPMATHBHbBIX O4aroB
noxkapa K1acca «A» pasiHuHbIX PAHrOB, MOXapa B NOMCUICHHH, 3 TaKxke TylleHHe
N0KAPOB B XKHIOM CEKTOPE NOAPA3NCICHHAMH MUC B r. MUHCKE;

— ONpEfeNnnTh  IKCITyaTallHoHHbIe cpoiictea  CXKOC  (koppo3uonnas
AKTHBHOCTb, YCTOHYHBOCTH K XPaHEHHIO, MOPO30CTOHKOCTb) JUIS HCTOJIL30BalHA B
1ePEHOCHBIX YCTAHOBKAX MOXapPOTYICHHS. :

O6BbeKThl HCCACIOBAHHA — KOMIO3HIHOHHBIC CHCTCMBI, nonyqeimue
CHHTETHUYCCKMM TNyTeM M MpeicTaBsionme coboii  AHCNepCHH aMMOHHHHBIX
meranodocatos (AM®D) 1ByX- H TPEXBUICHTHBIX METAIOB B WCTHHHOM pacTBOpe
auruapodocdara aMMOHHS.

Tpeamer HCCAEA0BAHAS — (U3HKO-XHMHYECKHE CBOHCTBA CHHTCTHHCCKHX
JHAKOCTHBIX OTHETYIIAUIMX CPE/ICTB, OKa3bIBAIOLIHE BIHAHHE HA HX OTHETYIIaLHe
XapaKTEePHCTHKH 110 OTHOWIEHHIO K TACIOMHM MaTCpHATAM.

TMo/107KeH st ANCCEPTALIHH, BLIHOCHMbIE HA 3ALIHTY:

1 JKCNepHMEHTANbHBIE  JaHHBIC O (H3UKO-XHMHUECKHX H  OTHETYIIAUHX
CBOMCTBAX HOBBIX ~ CHHTETHYECKHX JKHIKOCTHBIX — OTHETYLIAUIMX CPeAcTB,

NO3BOJISIOLIME BBIABHTH (AKTOPbI, OKA3LIBAIOIIME ONDPEACHAIOIMCE BIHSHHE HA
NPEKPALECHHE TOPEHHS TICIOWKX MaTCpPHAIOB, a HMEHHO: CMaYyMBaIOLAs
CNOCOGHOCT  HCXO/IHOH M NHPOJIM3OBAHHOM  JAPEBECHHBI, BbIXOA JIETY4HX
HHIHOMTOPOB rOPEHHUA B ra3oByio a3y, AHCHEPCHBbIH COCTAB OTHETYILALNX CPEACTB.
2. OnTuMa/bHble PpEUENTYpbl CHHTETHYECKHX IKHAKOCTHBIX OFHETYLIALMX
CPEACTB Ha OCHOBE aMMOHHiHBIX (ochaToB ABYX- H TPEXBWIEHTHBIX METALIOB C
maccosbiM cooTHowerHeM P,Os : NH; : CaO : MgO : Fe,0O; =284 : 3542 : 0,18 :
0,03 : 0,08 u P,Os : NH; : CaO : MgO : Fe;,O; =284 :93:0,17 : 0,03 : 2.4 qns
TYLUCHHS NOXKAPOB KJ1acca «A» aBTOHOMHBIMH YCTaHOBKaMH M0XapOTY LICHHS.

3. Tlosblwenne PPeKTHBHOCTH MEPEHOCHBIX YCTAHOBOK MOXApOTYWEHHs B 4-5
pa3s NPHMEHEHHEM CHHTETHYECKHX JKMAKOCTHBIX OFHETYLIAUMX CPEACTB [IpH
TYLWEHHH T/ICIOLKX MATEPHAJIOB M0 CPABHEHHIO C HCMOJIB30BAHHEM BO/bI.

4. Jlabopatophas meroauka onpeaeieHus s¢pdexrisHocth OC npu TyleHuu
noxapa kiaacca A, YYHTHIBAIOILAA MOXAPHYIO Harpy3sky H  KOIQQHUHEHT
[I0BEPXHOCTH FOPEHHS HOPMATHBHbIX 04aroB, ¢ KOYPPHLHEHTOM YAJILHOIO pacxoaa
OC (2,7) npu nepexozne or 1abOpPaTOPHOrO K HOPMATHBHOMY ouary pasra 2A.
Pe3yibTarthl 1aGOPATOPHBIX, MOAHTOHHBIX H HATYPHBIX MCHbITAHHH Pa3pabOTAHHbIX
CHHTETHYECKHX JKHIKOCTHBIX OTHETYIIAMX CPEACTB NPH TYLICHHH O4aroB noxapa
KJlacca A M peaibHbIX M0XKapOB B XHJIOM CEKTOpe I. MHHCKa.

Jlnunblii BKAAA coMcKaTess. B aMcceprauMonHyio paboty  BOULIH
IKCIEPHMEHTANIbHBIE JaHHBIC, NOJIyYCHHbIC ABTOPOM JIM4HO. Bkiaa couckarens
3aK/II0YAETCA B: pa3pabOTKy METO/IMKH JIAGOPaTOPHBIX HCCAEA0BAHHH OrHeTywauel
s dexruBiocTn CKOC; onpenenenne HX CMauHBAIOLIEH CNIOCOOHOCTH HCXOAHOH H
[IHPOJIM30BAHHONH JPEBECHHDI; MPOBEACHHE TMOJHIOHHBIX H HATYPHbIX HMCIbITAHMI
oruerywawei 3¢pdekrusioct CKOC ¢ HCMoNb30BaHHEM aBTOHOMHBIX YCTAHOBOK
NOKAPOTYWICHHSA;  BLIMOJHEHHE  DKCICPHMEHTANBHBIX  HCC/IEAOBaHMH 1o
ONPE/ECHHIO BAHAHHA (PU3HKO-XuMHyeckuX cBoiicTB CKOC Ha orserywaume
cBO¥HCTBA; 00paboTke M aHanM3e pe3y/bTaToOB HecienoBaHui. Lleas W 3anaum
MCCIIEI0BaHHA CHOPMYTHPOBAHBI COBMECTHO C HAY4HBIM PYKOBOAMTENIEM JIOK. XHM.
Hayk B.B. boraanosoii. C yuactuem kaHa. XuM. Hayk A.B. Bpy6aesckoro u kaua.
TexH. Hayk  A.C.JIMHTpHueHKO  pa3paboTaHa  MeTOAMKa  OnpejaeieHus
3Q(EKTHBHOCTH OPHETYLIAINX CPEACTB B 1aBOpaTopHbiX ycioBuax. [lpu yuactuu
kaHl. XxuMm. Hayk O.B.Pesa npoBeneHo  31eKTPOHHO-MHKPOCKOMHYECKOE
HccieaoBanue rpanynomerpuyeckoro cocrasa CKOC. Cunres, moauduuuposanne
CXKOC nposenen copmectho ¢ nrxenepom HUH «Du3uko-xumuueckux npodiem»
BI'Y JLB.Paakesuy. [lnis obecneueHHs NpPOBEACHHS MOJHMIOHHBIX H HATYPHbIX
HenbiTauui - pykosoactBoM YO  «KomauaHo-umkenepubii  MHCTHTYTY MYC
PecnyGauku benapych u yupexaenus «Mumckoe ropoackoe ynpasienue» MYC
Pecny6auku Benapych Bblensach TEXHHKA M JIHYHBIA COCTaB noapa3ieneHuii no



YC. B nyGamKaumax ¢ COaBTOPaMH BKJIQJ COMCKATes OMpPEAC/ISETCH pamkaMmu
W3araemMbiX B JIMCCEPTALHOHHOI paboTe pe3y ibTaTos.

AnpoGaunsi pesyabTaToB auccepTauun. OCHOBHBIC pe3ynbTaThl
JMCCEpTAIlMH 0KJIAABIBATHCE H OOCYKIQTHCh HA CIC/IYHOIIHX kondepenuusax: 111
MeX/1yHapoHOH HayuHO-NIPAKTHYECKOH KOH(EpeHIMH KYPCAHTOB. CTYIACHTOB H
caymareneii  «OGecniedenne G€30MaCHOCTH KH3HE/ICATENLHOCTH: npobsiembl W
nepcriektsbl»  (Munck, 2006 r.); Mex/1yHapOHOM HayUHO-TIPAaKTHYECKO#H
koHdepenuun «Tloxkexna Gesneka - 2007» (Yepkacchl. 2007 r.); 111 MexayHapoaHOH
HayuHO-npakTHYecKoi koHdepenuun «[loxaphas H apapuiiHas (e30MacHOCTh»
(MBanoso, 2007 r.); IV u V MexkayHapoaHsix —HAyUHO-TIDAKTHHCCKHX
kondepenumax «Upespbuaiinbie cuTyaunn: [peaynpexaeHHe U AHKBHIAUHA» (r.
Munck, 2007 r.. 2009 r.); MexyHapoaHoi Hay4HO-NPaKTHYECKOH KoHbepeHuH
«IHHOBALMOHHbIC TEXHONOTHH 3AUMTHI OT upe3BhIuaiinbix cuTyaumi» (Mumnck,
2008 r.); MEKIyHAPOAHOH HAYYHO-TEXHWYECKOH KOH(DEPCHIHH «[Tonumepubie
KoMno3uTsl M TpuGosorus» (Iomens, 2009 r.): IV BcepoccHiCKOH HayuHO-
NPaKTHYECKOH KOH(DepeHLUHH «AKTyanbHbie npoGaembl obecneyerns 6e30MacHOCTH
8 Poccuiickoii ®enepaunn» (ExarepunGypr. 2010 ).

Ony6IHKOBAHHOCTL  PE3yJILTATOB  AHCCEPTAUHH. [To wmarepranam
Jcceprauuu  onmy6ankoBaHo 19 meyaTHBIX paboTax, B TOM uHcie: 3 CTaThH,
cooTsercTBytomux nynkty 18 TMonoxenus 0 NPUCYHACHHH YHEHBIX cTencHed W
JIPUCBOCHHHM YHEHBIX 3BaHWi B Pecny6nuke benapych, o6uim o6nemom 1.3
aBTOPCKHX JHCTOB (M3 HHX Ge3 COABTOPOB - 1 crarbs), a Takxke 1 craThsi B cOOpHHKE
Hay4HBIX TPYJIOB, 3 CTaTbH B MaTepHaIax kondepenunii, 10 Te3ucos 10KIAT0B. |
nareut ¥ 1 3aABKa HA NMATEHT.

Crpykrypa n ofbem auccepTauMH. JlnccepTaius COCTOHT M3 BBE/ICHHA,
o6inel XapakTepHCTHKH paboThl, MATH  Tas, 3aKjOYCHHA, 6ubnorpaduueckoro
cnucka W npuaokenui. PaGora usiokeHa Ha 150 crpanuuax, coaepxur 28
pucynkos. 20  Tabanu, GuGanorpaduueckuii  CIIHCOK,  BKIIOHAIOLIHH 218
naumenopanue Ha 21 ctpanuue, w3 Hux 19 — coberBennbie nyGiuKkaiiuu couckaress

H

1 8 npuaoKeHnH, 3aHuMaloNHX 20 CTPaHHIL

OCHOBHOE COJIEP)KAHHE PABOTBI

B nepBoii riaase NpoaHaix3upPOBAHBI H 06061LeHb THTEpaTypHble 1aHHble 06
HCIIOTB30BAHHH MEIKOAMCIIEPCHOH BOZbI B MOXAPOTYWICHHH W O COBPEMEHHBIX
CpeAcTBaX TyWEHHs TBEPAbIX rOPIOTHX martepuanoB. OTME4AETCs, UTO B CBA3M CO
CNIOKHBIM XapaKTepOM B3aHMOJCHCTBHSA PasTHHHBIX (daxTopoB (MOBEPXHOCTHOE
HATSKCHWE, BA3ZKOCTb MCXOIHBIX PAcTBOPOB, JHCMEPCHOCTL  OFHETYLIAIIErO
cpeacTBa, €ro CMayHBaloLIas CMOCOGHOCTh YAaCTHYHO NMHPOIH30BAHHOTO TOPIOYEro
marepuana, cnocoBGHOCTE K obpa3oBanui0 Ha TOBEPXHOCTH TMHPOIH3YIOLHXCH
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© MATEPHAIOB  H3O0JHMPYIOIMX  paciulaBos, TepMHueckoe pasnoxkenne TIM B

npucytetBud OC, o6pasoBaiue M MOCTYIUIEHHE JICTYYHX WHIMOHTOPOB rOpeHHs B
rasoByio Gasy W Ap.), BAHAIOUMX HA PE3YIbTAT TYLUEHHSA, 10 HACTOAIIEIO BPEMEHH
He pa3paboTaHa KOHUENUWS, [M03BOJSIOAS LEJICHANPABACHHO [OAXOMAHTL K
CO31aHHIO HPPEKTHBHBIX H IKOHOMHYUHBIX 3AMETHTENIEH rOPCHHUS.

M3 ananusa auTepaTypHbIX JaHHLIX CJIEAYET, YTO A0 HACTOALIErO BPEMCHH B
KauecTse akToOpPOB, BAHAIOWMX Ha HPPEKTHBHOCTD KHAKOCTHBIX CPE/ICTB TYLICHHS,
HCCIIEYETCA B OCHOBHOM HX BSA3KOCTb H MOBEPXHOCTHOE HatTshkeHue. Kpome Toro,
HMEIOTCA NMPOTHBOPEUYHBBIE JAAHHBIE OTHOCHTEILHO ONTHMAILHOrO pasMepa Kaneis
OrHETYWaWero cpeacrsa npu tywedud TI'M, a pesyabtarsl 10 3GpQeKTHBHOCTH
HCCJICAYEMBIX OrHETYLIAIUMX CPEACTB HECOIOCTABHMbI BCIEACTBHE HCIOJIb30BAHUS
HCCJICZI0BATE/IAMH  MOJIC/IbHBIX OYaroB PasjiMYHBIX Pa3sMepoB H pazHOOOpasus B
NPEACTABICHHH 10J1y4€HHBIX PE3ybTaTOB 110 OrHeTywaueH YGPexTHBHOCTH (BpeMms
TYWCHHA, YaCTHYHAA MW NO/JHAA JIMKBH/ALMA TOPEHHS, PACX0[ OrHETYLALEero
cpeactsa). McciaenoBanHble B IMTEPATYpe OrHETYLIAUIME JKMAKOCTHBIC CPEACTBA
NPEACTaBIAIOT COOO0H CMECH HEOPraHWYECKHX W/WAW OPraHHYECKHX COCAMHEHHil ¢
A00aBKaMH  OBEPXHOCTHO-AKTHBHBIX BELIECTB M  PACTBOPHMBIX uo.numepos' B
KauecTBe 3aryCTHTENeH. 31ech HeoOXO/MMO OTMETHTh, BO-IEPBBIX, BBLICOKYIO
cTonmocTb TakuX OC, @ BO-BTOPbIX, HX CPaBHHTENLHO HEBBICOKYIO 9¢¢ckmauocn.

M3 o6G30pa autepatyphi cieian BBIBOJ, 4TO HaHGOJEE NEPCIEKTHBHBIMA IS
HCMO/Ib30BAHHA B YCTAHOBKAaX C OrpaHHYEHHbIM 3aMacoM OrHETYLIALHX CPEACTB
ABJIAIOTCA IHCNEPCHH aMMOHHHHBIX GOCaTOB ABYX- H TPEXBAICHTHLIX METALIOB C
WHPOKHM JIHANA30HOM (H3HKO-XHMHYECKHX CBOHCTB, 3aBHCALMX OT NPHPObI
MeTalia, YCHOBHH [OJy4eHHs, coacpkaHus Moanduuupyloumx arentos. Ha
OCHOBAHHH MPOBE/ICHHOIO aHAIH3a OOOCHOBAHBI OCHOBHbIE 33/1a4H W HANPABICHUE
HCC/IEI0BAHHIHA.

Bo BTOpoii rnaBe 00OCHOBaHBI M ONMCAHBI METOABI HMCCIEIOBAHMS,
TI03BOJIAOLUHE NPOBECTH CPABHHTE/bHYIO OUEHKY OrHerywaied >pQeKTHBHOCTH
CXOC B na60paTOpHBIX YCIOBHSX ¢ MX (H3HKO-XHMHHYECKHMH CBOHCTBAMH, 4TO
M03BOJIHAO NOJYYHTE OTCYTCTBYIOLLYIO paHee HHPOPMALHIO O PaKTOpax, BHOCALMX
ONpEACIAIOUMA  BKJIAA B WHPHOMPOBaHME TOpEHMs T/CIOUMX MAaTepHaIOB.
[lpescTasnensl naHHbie O COOTHOMIEHHAX OCHOBHBIX KOMMOHEHTOB HCC/IE/LYEMbIX
CXKOC. Ipusenensl METOAHKH ONpeaeieHHs GH3NKO-XuMHUeckux coiicTs CIKOC:
BA3KOCTH, MOBEPXHOCTHOIO HATAKEHHA, CMAYHBAIOWIEH CIIOCOGHOCTH MCXOJHBIX M
[THPO/IM30BAHHBIX OPIOYMX MAaTEPHAIOB, FPaHYIOMETPHYECKOrO COCTABA HCXOAHBIX
H KOHACHCHPOBaHHbIX YacTHU CIKOC, 00pasyiolMXcs NpH HCTIAPEHHH B IIAMEHHO

30HE, a TAKKE OnpeaesieHHe ColepkaHuA asota W Qocdopa B MCXOAHBIX H
TepMo0OpaboTanHbiX 06pasiax OrHe3AMUIEHHBIX ONMAOK. B pabore HCnosib30-
BAJIHCH CIICAYIOUIHE MCTO/IbI HCCIEI0BAHMSA: KOMILICKCHBIH Tepmuucckuii (ITA, TI)
H CHIEKTPOPOTOMETPHYECKHI AHAN3BI, ONTHYECKAS H 37EKTPOHHAA MUKPOCKOIHA.
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B Tperbeii riIaBe MosyyYenbl CONOCTABUTEIbHbIE JAHHBIE 110 PACTPENCICHHIO
Kanesib no pasmepy 1 oobemy coznepxaumxcs B hux OC (Boza, CXOC) B daxenax
pacnuina YHI-1 u naGoparoproii dopcynku. Haiineno (pucyHok 1 a, 6), uto
HMEETCSi COOTBETCTBHE MEXJy Mapamerpamu kaneab, binymiennbix w3 YHII-1 #
naGopatopHoit GOpCyHKH.

|

Z

100 200 30 400 so0 (ﬂ““ﬁ
a 6
Pucynok 1 — Cymmapuoe pacnpenenenne OC B pakene pacnblia no InamMerpy
kaneas (1) u ero o6bemuomy coaepxanmio (2): a— YHII-1; 6 — nabopaTopHas
¢opcynka
JIis MHTEHCHDMKAUMH W YACUIEBIEHHS MpOLECCa CO3/IaHUA H HCTBITAHHS
HOBBIX A(D(EKTHBHBIX CPEACTB TYLICHHS TJCIOUHMX MATEPHAIOB pazpaborana H
00OCHOBAHA  METOAMKAa  Onpeaenenus  ormerywameli  dddekTupHocTH B
‘naGopaTopHbIX ycnosuax. Meroauka paspaGotana ua ocwose HIIB 1-2005 ¢
COG/IONEHHEM  YC/IOBHH — reOMETPHYecKoro noaobus, rae pasmep OpyckoB
yMeHbllanH B 2 pasa MO CPaBHEHWIO CO CTAHIAPTHBIMH MpPH COXPAHCHHH HX
KonM4YecTBa B ITabese. PacueTamu 3aBHCHMOCTH MOXapHOH wHarpyskd (Py) H
ko3¢ duIeHTa MOBEepXHOCTH rOPEHHs (K,) CTanIapTHbIX H YMCHBIICHHbIX O4aros
JIeBSTH PAaHTOB 11OKA3aHO, YTO /U1 PACCMATPHBACMBIX C/ly4aeB rOPCHHE JIPERECHHDI
MMeeT CXOJIHbIH XapakTep. DKCMEPUMEHTAIBHO YCTAHOBJICHHOE BPCMsA cpoboaHoro
ropenns 1abOpaTOpHBIX OYaroB B J1Ba pasa MeHblC TO CPaBHEHHIO CO
CTAHNApPTHBLIMH (PHCYHOK 2), YTO COOTBETCTBYET BHLIGPAHHOMY MaciTaGHPOBAHHIO
rEOMETPHYECKHX pa3MepoB OpyckoB B 1abOpaTopHBIX H craunaprnl'ux ouarax.
[MOCEAYIONHMH TIOMMTONHBIMH HCTTBITAHHAMH YCTaHOBJIEHA KOPPEIALHAA C nabopa-
TOPHBIMH JIAHHBIMH 110 HPPEKTHBHOCTH HCCICYEMBIX OrHeTylalmx CpeJiCTB.
YerpepTas IJIaBa NOCBAILCHA HCCIE0BANHIO 9 HEKTHBHOCTH OTHETYIIAIIHX
CpeACTB NPH TYWIEHHH COMOCTaBHMbIX nabopaTopHBIX O4aroB kjiacca A H3 rpu-
poAHBIX (IpeBECHHA) H CHHTETHHCCKHX (pe3nHa) TMMOIHMCPHBIX MaTepHaJIoB.
Ucenenopaiuch CKOC, OTHUAIONIAECS CNOCOGOM NOTYHEHHS (cocrasbl cepun AH
nosyueHbl MEXaHOXHMHUECKHM. a cocraBsl CHAH — CHHTETHYECKHM mnyTeM) M
XHMHUYECKHM COCTaBOM. XHMHUECKHI COCTaB PEry/IHPOBATH TakuM 06pasom, 4ToGbl
B O/IHOM C/IyHiae H3MEHEeHHe YC/IOBHii TeMJIo- H MacconepeHoca npu roperuu TI'M
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Pucynok 2 - 3aBHCHMOCTb NOTEPH MACChI (2) H H3MEHeHHS! Temneparypsi (6)
nabopatopHoro ouyara JIOIA or Bpemenu ropenus

NPOMCXOAHIO 32 CHeT K-(asHbiX NPOUECCOB (00Pa3OBAHHE H3OIMPYIOLIMX PACILIABOB
H KapOGOHH3UPOBAHHBIX MPOAYKTOB), @ B APYroM — 3a cuer [PEHMYLLECTBEHHOTO
MHIHOMPOBAHHA NPOAYKTAMHU pasiokenus uccaenyembix CKOC akTHBHBIX LUEHTPOB
B MJ1aMeHHOH 30He. Takoli noAxoa K BLIGOPY 0GBEKTOB HeCaeNOBaHs 06YCIOBACH
OTCYTCTBHEM /10 HACTOSALIETO0 BPEMEHH JIMTEPATYPHBIX AAHHBIX OTHOCHTEILHO
BK/aZa B MHIMOMPOBAHHE TOPEHHA TBEP/bIX TOPIOYHX MATEPHAIOB MPOLIECCOB
[pOTEKAIOLUMX B NPEANJIAMEHHOH 30HE KOHJEHCHPOBaHHOH (asbl W B nnameuu’
Pesyabtatet  no  sddextusHocTH  Tymienus 1abopatopHOro  ouara J10|A.
npeactasienbl B Tabauue 1.

Kak BHAHO M3 NO/YHEHHbIX AaHHBIX 10 TYLIEHHIO APEBECHHbI, 3pPeKTHBHOCTD
H3BECTHBIX OPHETyWaWKX cpeacts (Ne 16-20 tabn. 1) cywecrsenno nuxke (8 1,5 —
1,7 pasa) no CpaBHEHHIO C CHHTE3HPOBAHHBLIMHK B 1aHHOH paboTe COCTaBAMH. Y;"ra-
HOBJICHO, 4TO AN JIMKBHAALMH MJIAMEHHOTO POPEHHS MPH TYLICHHH CHHTETHYECKOrO
O/IMMEPHOrO MaTepuana (pesuna) Tpebyercs B TpM pasa Gojibluee KOJMYECTBO
OTHETYLUAUIMX CPE/ACTB MO CPABHEHHIO C APEBECHHON. OIHAKO, Y4HTHIBAA BLICOKYIO
CKJIOHHOCTb JIDCBECHHBI K TJICHHIO, AQIbHEHILHE MCCICA0BAHHS MO ONPEAC/ICHHIO
q;axropo‘s, OK&3LIBAIOWKX ONpe/eNsiolee BAHAHHE Ha OFHETYWwaulyio >pgekTH-
BHOCTH COKOC, nposoanm ¢ ucnonb3opanuem JIPEBECHOTO rOPIOYEro MaTepHasa.
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Tabmua 1 — Ornerymamas sddekrusiocts CKOC 15 % KOHUEHTpaLuH NpH
Tyuenun naboparopHoro ouara panra JIOIA

2 Y nenbubiit
Ne Oruerywaniee O6bem OC H3pacxo/IOBaHHOIO HA A
nnamextoro ropenns, | pacxon OC,
nmn. CpeacTBO npexpamcunz e e
60 05
BOAA
; AH-60 264 022
3 AH-60-5 248 0.2;
4 AH-60-2 27 8.52
5 AH-60-Ca,Mg 26,6 0.19
6 AH-60-KM 225 0.17
7 AH-®X 19.8 0‘|4
8 CuAH-KM 16,95 0.14
9 CuAH-® 16,7 0.21
10 CuAH-Y 253 0. -
11 CnAH-1 204 0‘I8
12 CnAH-Na 212 0.16
13 CnAHS-®X 19 o'|6
14 CHAHS-Ca 18,7 0‘19
15 CuAHS-1 223 X
16 0C-5 26 0,22
17 ®oc-Yek 259 278 g;i
18 ®aiip-Tpon 100 29.1 et
19 Todacun 23,6 o ; I
20 MeTadocun 25 2

C ueibl0 HAXOXKIEHHS NMPHYMH PaziuyHoOi oruerymamed pdexTHBHOCTH
ba3paﬁamsacmux CPEACTB  TYWIEHWS HCCIEOBaHbl  (U3HKO-XHMHYECKHE u
TepMHyeckHe  CBoHcTBa  (BA3KOCTH M TNIOBEPXHOCTHOE Tar;mnc,
rPaHyJIOMETPHUECKHH  COCTaB; XapakTep TEPMHYECKHX MpPEBPallleHHH ;
npucyrersun CXKOC: cmaunBaiomias cnocobHoCTs HCXO/THOH H nuponmosauuoB
APEBECHHBI, KOHYECTBEHHOE MOCTYMICHHE JIETYYHX WHTHGHTOPOB rope;ml
razosyio asy B WHTEpBaie TEMIEPATyp, PEaTH3yIOIHXCs B npennnauer;mo 30HE
KOH/ICHCHPOBaHHOI (ha3bl) ECTH COCTABOB JIBYX CEPHii, OTAHYAIONMXCA crnocobom
NOMYHEHHS H HMEIOLIMX PA3THYHYIO OTHETYIIaulyio YPHEeKTHBHOCTH: | .

CHAH-KM: CHAH-® > AH-®X > CHAH-1 > CuAHS-1 > AH-60.

VY CTaHOB/CHO, YTO MOYTH BCE HCCIIE/TYEMBIC COCTaBbl HMEIOT mucma‘chcxyng

psizkocts o 1.5 a0 2:10™ mMP/c, uto cornacyeres ¢ nmepawpubémn JQHHBIMH O

. Bmecre ¢ tem u3

ONTHMATHLHOM 3HAYEHHWH BA3KOCTH S OTHETYLIAMX CPEACTB. DM i
nannbix 1o 2PPEeKTHBHOCTH TPHMEHEHHS CXOC npu TymeHuu nabopatopH

10 Haubonee BHICOKYIO OTHETYUIAUYIO 2 dexTHBHOCTL HMeeT

pusg it e 5-10™ m%/c. uto con M

CWOC CuAH-KM, Bsi3kocts kotoporo cocrasaser 1.0 m/c, OCTABHUMO

SIKOCTHIO BOJIBI.
o ITOBEPXHOCTHOE HATMKEHHE JIA BCEX HCCIE/LyeMbIX CXKOC B npucyrcrsuu

ITAB nuMmeer 61H3KHE 3HAYCHHS.
8
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Bnepsbic  nposegeHo  mccienosanue CMAYHBAIOUICH  CIIOCOOHOCTH
OFHETYIIAWHX CPEACTB B 3aBHCHMOCTH OT CTENEHH NMHPOJIHZOBAHHOCTH ropioyero
Mmarephaia (pucyHok 3). YeraHosneHo, yto s scex CKOC XapakTePHO CHHKCHHE
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Pucynok 3 - H3meHenHe cMauuBaemoii cnoco6HOCTH BObI (a) n CXKOC (6) B
3aBHCHMOCTH OT TEMIIEPATYPbi POrpeBa APeBecHHbI
CMaYHBAIOLLEH CIOCOGHOCTH PH BO3PACTAHHH TEMNEPaTyphi 1IpOrpeBa NOBEPXHOCTH
fiHpoau3yemoro  marepaia 10 200 °C, 4T0, NO-BHAHMOMY, MOXKeET ObiTh
O0YC/IOBIEHO  BBIXOAOM  THAPOGOGHBIX  CMOJHCTHIX NPOAYKTOB  TEPMOJIH3a
APCBCCHHBI HA MOBEPXHOCTH. B ueoM cmaunBaiowas cnocoGHOCTb BOIbI H BOJbI ¢
[TAB no oTHOWEHHIO K ApeBecHHE HA Pa3NHYHBIX CTANHSX ee TEPMHYECKOI0
pasnokeHus B 1,6 — 2 pasa HHKE 110 CPaBHEHHIO ¢ ueenenyemoivu COKOC. [1aa Bojb
H Boakl ¢ [IAB npocnexusaercs koppensums MEKY CMAYHBAIOWICH CNOCOOHOCTHIO
H orverywauwei spdekrusHoctbio. Jas CKOC OOHapyxeHa ipyras KapTHHa: npu
MEHbIIeH CMauuBaloLEeH CnocoGHOCTH COCTaBbI cepud  CuAH s¢dextusnee
coctaBos cepuu AH. Tonyuennbie aHHbIC CBHAETEALCTBYIOT O CAOKHOM Xapakrepe
3aBMCHMOCTEl Mexay orsetywawei spdektusHocThio CKOC H ux (usnko-

XHMHYECKHMH CBOHCTBaMH.

Jns TOro YTOObI BLISACHHTL NPHYMHY PA3NHYHOIN 3¢ heKTHBHOCTH CcOCTaBOB,
MOJYYCHHBIX  CHHTETHYECKHM M MEXAHOXHMHYECKHM  [1yTCM,  [IPOBOMIH
CONOCTABHTC/ILHBIC HCC/CAOBAHHA PA3MCPOB  YAaCTHIL HX  AHCHEPCHOH pasbl.
CymmapHbie faHHble pacipenesieHus 4acTuil no pasMepam JUis AKCNEpCHOH (asbl
cocraos cepud AH npesacrasiensi Ha pucyhke 4 a. XapakrepHo, 4TO a1 Beex
COCTaBOB JTOH CCPHH OCHOBHOH pasmep uactuu (10 85 %) cocrasiser or 2 a0
6 MKM, 410 MOKeT ObiTh OGYC/HOBAEHO TEXHHUYCCKHMH napamcTpamH annapara
(kaBHTaTOPA), HA KOTOPOM MEXAHOXHMHYECKHM CHOCOBOM TNOY4€HbI COCTABbI CEPHH
AH. Pe3yabTaThi 21€KTPOHHO-MHKPOCKOIHYECKOIO HCC/ICIOBAHHS COCTABOB CEPHH
CHAH (pucynok 4 6), CBHACTE/ILCTBYIOT, 4TO cBbile 60 % BCEX 4aCTHL MMEIOT pas-
MEP 210 60 HM, 4TO Ha /1Ba NOPSAKA MEHBLIE 110 CPABHEHHMIO C COCTABAMH cepun AH.
YCTanoBaeHo, 4To yacTHub! AucniepcHod a3l coctasos cepun CuAH npH
BbICYLUHBAHHH HE O0PasyloT arperatos (PHCYHOK 5), YTO ABASCTCH NOA0KHTELHBIM
$akropom B naane xapakrepHcTHKH HX OrHCTYILIAIUHX CBOHCTB: BO-1ICPBbIX, 50/b-
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Pucynok 4 — Pacnpenesienne 9acTHIL 10 PA3MePam IHCNEPCHOH (asbl COCTABOB
cepun AH (a) u CuAH (6)

1I0€ KOJHYECTBO MEJIKOJIMCIIEPCHBIX HaCTHIL
3 [103BOJISET OCYLIECTBHTH Oonbluee KOH-
YEeCTBO COYAApCHHH € aKTHBHBIMH LEHT-
paMH [UIAMEHH N0 MEXaHW3My MopoL-
KOBOTO H @3PO30JIbHOTO 10XaPOTYIIEHHA,
" BO-BTOpBIX, 0becneunTh Gosee noJiHyo yk-
PHIBHCTOCTb FOPIOYEr0 MartepHaia B KOH-
JIEHCHPOBAHHOH (hase MO CPaBHEHHIO € COC-
TtapamMu cepun AH. Tlpu 2TOM BaXHO, 4TO
9TH  4acTHUBl 0OpasoBaluCh HeEmocpen-
CTBEHHO B MJAMEHHOI 30HC B pe3ysbTare
ucnapenus xuakoi kommonentel COKOC

6€3 noTeph B OKPYKalOIIEM NPOCTPaHCTRE.

Pucynok 5 — JIeKTPOHHO-MHKPOCKO-
MHYeCKHH CHAMOK 9acTHIL
AucnepcHoil Gazbl COCTABA CEPHH
CuAH npn yseanuennn B 40000 pa3

[TpH MCCIE0BAHHH TEPMHYECKOTO PA3IOKCHHA OTHE3ALHILIEHHOH JIpeBecHHbI

HAIiIEHO, UTO XapakTep TEPMHYECKOrO PAa3OKEHHS JIPEBECHHBI B' NPHCYTCTBHH
CXKOC cymecTBEHHO H3MEHSAETCA: TMPOHCXOAHT  CHHXEHHe HHTEHCHBHOCTH
IK3ONHKOB Pa3OKEHHs JIPEBECHHbI M HM3MEHEHHE TEMIEpaTyp HX MaKCHMyMOB
(pucyHok 6). MoxHo yTBepxath, uto B npucytcteun CKOC nabmonaercs caBur
NEPBUYHOMN CTAJHA Pa3NoKCHHS JIPEBECHHBI B CTOPOHY GoJiee HH3KHX Temmneparyp.
D10 CBHACTCALCTBYET O PasfIOKEHHH JPEBECHHbI B CTOPOHY 0Gpasomanws
KapGOHH30BAHHBIX MPOAYKTOB, KOTOPHIE BBINONHAOT POJb H30IHPYIOWIErO C10s,
NPENATCTBYIOIEr0 NEPEHOCY Tenjna W3 MJAMEHHOH 30HbI K pasjaraiouiemycs
ropiodemy Marepuaty. Bropas CTaius pasiokKeHWS OrHCAMUICHHBIX 0Gpasuos
JIPCBECHHBI MPOMCXOAHT C CYUIECTBEHHBIM C/IBHTOM BTOPOro sk30dpdekra B
BBICOKOTEMMEpaTypHY10 06aacTh (Ha 40-80 °C), 4o MOXeT 6bITh 06y CII0BACHO H3-
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MEHECHHEM YCIOBHIi Tenno- M
; . " MAaccONEpeHOCa MEXKY KOHACHCH-
1 POBAHHOH M MJAMEHHOM 30HOH. B
; CBOK OYEpelb M3MEHEHHE YCJIo-
? BHH TelnoodMena MokeT GbiTh
o0ycrosieHo aByms axropamu:
00pasoBaHHeM  SKpaHHPYIOLLEro
3AUMTHONO CJIOA M3 JKHIAKMX M
TBEPALIX MPOAYKTOB Pa3/iOKCHHA
CXKOC na nosepxnoctn TI'M,
71100 OXJIaK/IeHHEM ra30BOi (asbl
33 CYET B3aUMOACHCTBHA JICTY4HX
npojaykToB pasinoxenus CXXOC ¢
AKTHBHBIMH LEHTPAMH [LJIAMEHH.
OnpenencanemM  octarouso-
ro coaepxanus asota u pocdopa
B TepMooOpaboranHbix 0Gpasiax
OrHE3aHLIEHHOH JIPEBECHHBI
YCTAHOBJICHA KOPPEIALHA MEKLY
\ OrHeTywaieh  PPeKTHBHOCTLIO
5 o 21;0 3(')0 400 500 5 Heeaeayembix CKOC u cym-
T,°C MapHBIM MOCTYIICHHEM ETYYHX
Pucynok 6 - Kpusbie andpepenunansuo- COCAHCHNH, @308 B | FAI0RYI0
TEPMHYECKOro AHAIM3A NS Hexoauoi ape- P33y (Tabinua 2.).
Becuub! (1) u ApeBecHubl 06paborannoii: B uenom kommuectsennoe
CuAH-KM (2); CuAH-1 (3); CHAH-® (4); nocTymjienne asota B ras’oByo
AH-60 (5); CHAHS-1 (6); AH-®X (7) ¢asy koppenupyer ¢ orueryisa-
weii adpextusroctsio CHKOC.

Tabauna 2 — [Moteps macel, a3ota u docdopa orHesawmMIEHHBIMM ONHIKAMH,
B TEMIEpaTypHoM HHTepBaie 200-500 °C* ‘

CXKOC N, r 38 Yaenbhsiii pacxon (JI')KOC Ha
2
CHAH-KM 355 025 e =
CHAH-O 171 0.85 0.14
CHAHS-1 158 0,48 0.19
CHAH-1 17.5 0.66 017
AH-60 131 0.56 022
AH-BX 9.7 0.89 0.17

* Nlanubie npusesenst B 1/100 r Hasecku ¢ yuetom NOTEPH MACCHI.

7]
; CKoYeHHe cocTasser cocras AH-®X, koTopslii npH HauMeHbLIeM NOCTYNJIEHHH
4307a B rasoByI0 Gasy B paay 3pPeKTHBHOCTH HAXOAMTCS Ha TpeTbeM Mecte. B 310ii
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CBS3M NpPEACTABASCT WHTEPEC NPOAHANH3HPOBATH 3aBHCHMOCTH PPEKTHBHOCTH
9TOr0 COCTaBa OT JAPYIHX HccaenoBanHbiX B pabore dakropos. Kak nokasaHo npw
CONOCTABHTENIBHOM McCienoBaHuu  (usnko-xumuueckux xapakrepucruk CXOC,
AH-®X wumeer naubonee BHICOKHE MOKa3aTelH M0 BAZKOCTH, CMAUHBAIOLICH
CNOCOOHOCTH MCXO/IHOW M YaCTHYHO THPOJH30BAHHOW JIPEBCCHHbI, 4YTO, NO-
BHIHMOMY. MOJIOKHTENBHO CKa3biBaeTCs Ha ero HGGeKTHBHOCTH, HECMOTPA Ha CpaB-
HUTETBHO HU3KOE MOCTYN/ICHHE a30Ta B ra3oBylo (a3y no CPaBHCHHIO C JIPYTHMH HC-
cnenosanibiMi COKOC. MOXHO 1PEnonokuThb, 4T0 (usnyeckue GakTopbl Takke
BHOCST BKJIaZ B W3MEHEHHE YC/OBHIi TErIo- H MAcCONEpPeHoca MEXIly NMHPOIH3YI0-
UIAMCS B KOHAEHCHPOBaHHOM (ha3e ropIOUHM MaTepHAIOM H niameHHoH 30HOH. B
COOTBETCTBHH C TOJYYEHHBIMH HAMH IKCTIEPHMEHTATBHBIMH AaHHBIMH MOXHO yT-
BEPKATH, 4TO POCHOP B OCHOBHOM OCTAETCH B KOHAEHCHPOBAHHOI (ase W B pesyib-
TaTe YCKOPEHH ACTHAPATAIMH LEON03b! CIOCOOCTBYET Npolieccy KapboHH3alHH.

Takum  006pa’oM, TNPOCACKUBAETCH KOPPE/IAUMA MEXAYy TepPMHUECKO#H
YCTOHYMBOCTHIO OTHE3AUMIIEHHBIX UELUTIONO3HBIX MATePHAIOB K BO3ACHCTBHIO
TIIAMEHH H BbIXOJIOM a30TCO/IEPKAIIMX MPOAYKTOB B ra3oByio pasy. B cooTBeTCTBHH
C ITHM MPEANONOKEHO, YTO HMEHHO YBEJIHYCHHE BBIXOAA JNETYYHX WHrHOMTOPOB
ropeHus B rajoBylo dasy crnocoGCTBYeT CABHIY BTOPOro 3k303(dekTa Ha KpHBOH
JITA oruesamuuieHHol JpeBecHHbl B CTOPOHY 0oee BHICOKHX TeMMeparyp 3a cuer
ION1IAaBNCHUA PAIMKAIBHBIX MPOILECCOB B IJIAMEHH, BCICACTBHE 4ero, B CBOKO
ouepe/ib, CHHXAETCS TEMIOBOH 1OTOK M3 MUIAMEHHOH 30HbI K pasjaralouemycs B
KOH/IEHCHPOBaHHOH (ase LeI0I03HOMY ropioyeMy Mateprany. OTMETHM, HTO HaMH
BIIEPBHIE C MCMOJIBL30BAHHEM OFHETYIIAUIMX CHCTEM PasTHuHOH dPPEKTHBHOCTH
NOJYYEHbl FKCTICPUMEHTATBHBIC AaNHbIE 110 BBIXOY JIETYUHX HHITHOHTOPOB rOpeHHs
B rasoBylo (asy C O/IHOBPEMCHHBIM HCCICIOBAHHEM TEPMOIH3A LEJLTIONO3HOH
MaTpHLbl B pHCYTCTBHH ITHX %ke OC, 4TO N03BOIKIIO YCTAHOBHTL JOMHHHPYIOULYIO
cramio Tywenns TIM — HHrHGHPOBaHHE PAIMKATLHBIX MPOIECCOB B MLIAMEHHOH
30HE JIETYYHMH COC/IHHEHHAMH a30Ta. ’

WUccrenosanue  KOPPO3HOHHOW — AKTHBHOCTH,  MOPO30CTOMKOCTH M
YCTOHYMBOCTH K XPaHEHHI0 pa3paGoTaHHbIX OPHETYIAIMX CPEICTB MOKA3A/0, 4YTO
OHH MMEIOT OJMHAKOBBIH Gl KOPPO3HH C BOJONPOBOMHON BOAOH, @ ANHTENbHOE
xpanenue (2 rona) W Huskas Temneparypa (-18 °C) He H3MEHAIOT OTHETYWaulyio
rppextusrocts CKOC.

TIsTas r71aBa NOCBAILCHA IPOBEIEHHIO NOJHTOHHBIX H HATYPHBIX HCIIbITAHHH
ornerymaueii s¢pdexrusroctn CKOC B nepeHOCHBIX YCTAHOBKAX NOXKAPOTY WIEHHS.
WUcnbiTanus NPOBOAHIH B TOJMIOHHBIX YCIOBHAX TMpPH TYWEHHH HOPMATHBHBIX
o4aroB noxapa kiacca A U B, npu TylweHHH n0Xapa B 3aKPbITOM NOMEIIEHHH H NPH
NPOBECHHA HATYPHBIX HCNBITaHHi B nospasaenennsx MUC r. Muncka.

[poBe/ieHHeM  CEPHH  IKCMICPHMEHTOB  YCTAHOB/ICHO — ONTHMAIbHOE
pacnonoxenue ONepaTopa NpH TYWICHUH HOPMATHBHBIX O4AroB noxkapa knacca A
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CHHTETHYECKHMH KHAKOCTHBIMH ~ OTHETYLIAIIMMH  CPEACTBAMH. Yron wmexay
uentpoM mTabens u Hanpasnennem Bbictpena W3 YHII-1 nomkeH cocTaBiaTh He
Gonee 20-25°-a monoxenue onepatropa JAOMKHO ObiTh He Gonee 1.3-1.6 merpa.
VepeHeHHBIE Pe3y 1bTaThl TYIIEHHS 04aroB NpeacTasaeHsl B Taba. 3.

Tabmuua 3 — Oruerymamas pdexkrusHocts CKOC 12 % xoHUeHTpaUHH NpH
Tywennn [TYTIT MoaensHbiX ouaros knacca A u B

Ne [Oruerymamee| Knace, | Mnomams | Konnuecrso | Bpems | Yienn- Bpems
n.n.| CpeacTrso paur | cBoGOAHOMN | HA TYIICHHC | TYWICHHA HBII NOBTOPHOIO
MOJIE/b-| MOBEPXHOCTH | OrHETYIIa- CeK pacxon | BOCMIAMEHe-
HOTO | MOACABLHOTO uero OC, HHA*, CeK.
ouara | ouara,M> |cpenctsa, am’ /v’
| Bona 2A 9,36 10 4 1,07 660
2 AH-OX 2A 9.36 44 17 047 -
3 AH-OX 3A 13.89 55 23 04 -
4 AH-®X 4A 18.66 7,1 34 0,38 -
5 | CuAH-® B 6 2 5 033 =
6 | CuAH-® B 12 7 20 0,58 -

*speMa (GHKCHPOBANOCH OT HAYAA NPOBEICHHA IKCTNICPHMEHTA

Kak BHIHO M3 pe3yJbTaToB MO TYIIGHHIO MOJIETBHBIX O4aroB kiacca A,
yaenbHbil  pacxoa cpeanero no ddpdekTHBHOCTH (MO JaHHBIM 1a00PaTOPHBIX
ucnbiTanuit) ornerywauero cocrasa AH-®X ans ouara paxra 2A  cocraBiser
0.49 av*/m2, s ouaros panra 3A u 4A - 0.41 1 0,37 am’/m’ cootsercraenno. Ipw
3tom B [TYT1T ocraetcs 3anac orreryiauero cpesncrsa 6osnee 25%.

OnuospemenHo npeanpustheM—usrotopurenem [YIIT OAO  «Butasb»
NPOBE/IEHB! OFHEBbIE HCTIHITAHKA NO TYNIEHHIO NOXapoB kiacca B (taGauue 3), rae
TaKXKe TMoKazaHa BbicoKas orHeryuiamas >p@EKTHBHOCTE H HAAEKHOCTH HCMOJIb-
sosanust CKOC CuAH-® npu TylIeHHH OPraHHYECKHX TOPIOYHX KHAKOCTEH.

Wcxons W3 NOJYYEHHBIX AAaHHLIX W MMes B BHIlY BBICOKYIO 3aTpaTHOCTDb
NPOBEIEHHS MOTMIOHHBIX HCTIBITAHHH € HCMOTB30BAHHEM OYAaroB BbICOKOTO paHra.
npoBEACHA  ANMPOKCHMALMA  MOMYHEHHBIX  yAedbHbiX  pacxozos  OC  ans
HOpMaTHBHBIX ouaroB 2A: 3A u 4A ua ovar 6A, B pesyJbTare Hero yCTaHOBJICHO.
YTO N8 TYWEHHS ouara ¢ MJIONabio nosepxHocTH 27.7 M> notpebyercs 9.6 a’
CHHTETHYECKOTO JKHIKOCTHOIO OTHETYILALLEro CPesCTBa.

Tywenue noxapa knacca A ¢ NJIOWAIBIO NOBEPXHOCTH ropenus 9,33 M B
3aKpHITOM MOMELIEHHH C OJTHOBPEMEHHOH perHcTpalyeli TeMneparyp Ha pasiH4HbIX
PAcCTOSHMSX OT Ovara TOPEHHS Takke [OKA3aNno BbICOKYIO IPHEKTHBHOCTS,
npumenenns CKOC (pucyrok 7). Tocae npumenenns CKOC ckopocTh naienus
TeMnepatypbl B TOMCLUICHHW Ha HAYQIbHOM 9JTane Bhiwe (pucynok 7 6) no
CPaBHEHHIO C OTHM K€ MapamMeTpoM [ocjie MPHMEHEHHS BOAbL, [PH  STOM
uspacxozosanoc CKOC 4.6 AM’, TOTAA KaK Nnocie H3pacXol0BaHHA BCEro 3anaca
okt (10 M) NPOM30LIIO NOBTOPHOE BOCILIAMEHEHHE.
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BpOMA, MUH

Pucynok 7- TemnepaTypHbiii npoQHiIb NoKapa Kaacca A B IOMEIEHHH NocJie
Tywenus soaoii (a) u CIKOC (6) (repmonapsi 1-8, pacnoniokennsie Ha
PA3IHYHBLIX PACCTOSIHHSAX OT 04ara)

HatypHbie MCnbITaHHS MO TYIIEHHIO MOXapoB ¢ Hcnosb3osandem CXKOC B
NEPEHOCHbIX YCTaHOBKax noxapotywenus (YUII-1 u PYTIT 1-0,4) npoxoanan B 5 B
NOAPA3/e/ieHHSX 110  4pe3BblYalHBIM  cuTyauusm COBETCKOro, 3aBOACKOIO,
Iepsomaiickoro, Mockosckoro u [Maprusanckoro POUC r. Muncka. 3a nepuoa
ucnbiTaiuid ¢ ucnonb3oBaHeM CXKOC B nepeHOCHbIX — yCTaHOBKax
M0XKapoTyLEeHHA ObLIO YCNeWHO noTyieHo 11 noxkapos 6e3 A10N0JHHTENLHOrO
BBEJ/ICHHUS CHJI U CPE/CTB.

3AKJIOYEHHUE

Jlo HacToAWero BpeMEHH B JIMTEpPAType H3-3a CIOKHOCTH [POLECCOB,
MPOTEKAIOWHX [IPH FOPEHHH TBEP/bIX MOPIOYHX MATCPHAIOB, CKJIOHHBIX K TJICHHIO H
MOBTOPHOMY BOCILIAMEHEHHIO, (PArMEHTAPHBIX IKCMEPHMEHTAIbHBIX JAHHBIX O
csoiicteax OC, BausiouMx Ha npexpauieiue ropeius TI'M, gocrosepubie Moaenu
Auy3HOHHOrO ropeHnus He noayueHsi. B Hactosueli pabote npeacTasienbl HOBbIE
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IKCMEPUMEHTAILHBIE JAHHBIC, NO3BONSIOMIHE BbIABUTH (DAaKTOPbI, OKA3bIBAIOLIHE
onpenensioniee BIHAHUE Ha dPPEKTHBHOCTL Tylienus noxapos kiacca A. [Ilo
pesyabTaram paboTsl MOXKHO CeNaTh CEAYIOLINE BhIBO/IbI:

OcHOBHbIE HAYUYHbIe Pe3y/IbTaThl AHCCEPTAUHH

1.BniepBbic B pe3yJbTaTe HCCAEIOBAHHH (PH3HKO-XHMHUECKHX CBOWCTB
CXOC Ha ocHoBe amMMOHHITHBIX (ocdaToB JBYX- H TPEXBAICHTHBIX METALIOB
(MOBEPXHOCTHOE  HATSHKEHHE, BA3KOCTb WCXOJHBIX PAacTBOPOB, JHCICPCHOCTH
OrHETYLIALIEro CPEACTBA, CMAUHBAIOLIAA CNIOCOGHOCTD MHPOJIH30BAHHOTO rOpIOYEro
MartepHana, cnocoGHOCTh K OOpas’oBaHHIO HA TOBEPXHOCTH MHPOTH3YIOLIHXCA
MaTepHANoB H30NMPYIOUMX pPACIIaBOB, MNOCTYIVICHHE JCTY4HX HHIHOHTOpOB
ropenns B rasoBylo ¢asy) M WX orHerywauiel 3(dexTHBHOCTH yCTaHOBICHbI
(aKTophl, BHOCAIUHE ONpEAENAONMH BKIAA B NPEKPALICHHE TOPEHHS TICIOUIMX
marepuasios. Haiineno. 4to OCHOBHOW Bkjan B MHrHOGHposauue ropewus TI'M
BHOCAT (DaKTOpPbl: WHTHOMPOBAHHE JIETYYHMH COCIMHCHHMAMH 230Ta PAIHKAILHBIX
NPOUECCOB B [UIAMEHHON 30HC M CMAuMBAIOWAs CMOCOGHOCTb OTHETYLIAUWMH
cpe/icTBaMH MHPOH30BaHHBIX TI'M., HAXOASUMXCS  HA Pa3IHYHOM YAAICHHH OT
noBepxHOCTH ropenus. [3-A, 6-A, 7-A, 16-A, 17-A].

2. Tokazano, uto mia uccaeayembix CXOC nononHuTenbHbl BKIAd B
unrubMpoBanue  ropeHus  BHOCHT  oOpasoBanue B MJAMCHHOH  30HC
METKOAHCIIEPCHBIX CYXHX MPOAYKTOB, JEHCTBYIOLIMX M0 MEXaHH3MYy NOPOUIKOBOTO
TyineHHs. YCTaHOBIEHO, YTO Pa3Mep YaCTHIL CYXHX MPOLYKTOB 3aBHCHT OT cnocoba
noayuenus CXKOC [3-A, 6-A, 7-A, 17-A].

3. DKCNEPHMEHTATLHO TIOATBEPAKACHb! MTYTH CO31aHHS HOBBIX IPHEKTHBHBIX H
IKOHOMHUHBIX CHHTETHYECKHX JKHAKOCTHLIX OFHETYIIAlHX CpPEJCTB Ha OCHOBE
aMMOHHITHBIX GochaToB ABYX- H TPEXBAIEHTHBIX METALIOB JUIA TYUIEHHS TJICIOUIHX
MaTCpHATIOB TOCPEACTBOM pETYJIHPOBAHHA HA CTAIMM CHHTE3a WX  (H3HKO-
XHMHUYECKHX CBOMCTB H TEPMOCTHMYJIHPYEMBbIX TMPEBPAILCHHA, OKa3bIBAIOLIMX
BO3CHCTBHE HA NPOLECCHl HHIHOHPOBAHHS FOPEHHSA B KOHIEHCHPOBAHHOH H ra3oBoi
¢azax [3-A. 13-A].

4.Jl18  NEPEHOCHBIX  YCTAHOBOK  MOXApOTYWIEHHs OTOGpaHbl  HOBbIC
ONTHMabHBIE  pelenTypsl  IGEKTHBHBIX W IKOHOMHYHBIX ~ CHHTETHUECKHX
KHIKOCTHBIX CPEACTB JUIS  TYIWICHHS TJICIOLIKX MAaTepHAIoB C  MAacCOBBIM
cootiourernem P,0s: NH;: CaO : MgO : Fe;0; =284 : 3542 :0.18:0,03:0.08 u
P,0s : NH; : CaO : MgO : Fe,0; =284 : 9,3 : 0,17 : 0.03 : 2,4. YcTaHoBAEHO, 4TO
ornerymamas dpdexTusrocts 06ycrosnena cbanancuposannbim aeiicteuem CKOC
W MPOAYKTOB HX TEPMONM3a HAa TPOLECChl, [POTEKAIOUME NPH TOPCHHH B
KOHJIeHCHpPOBaHHOH M ra3oBoii dasax [3-A, 13-A, 19-A].

5.B pesynbTate MCCIEJOBAHHS TEMNEPaTyPHBIX Npoduiei B MOJICTBHBIX
owarax mnoxapa kinacca A nocie JMKBHAAUMH miamenHoro ropenus CXKOC
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YCTAHOBJIEHO HeOOpAaTHMOE CHHKEHHE Temnepatypbl (Huxke 200 °C) no cpaBHEHHIO ¢
TYUIEHHEM BOZIOH, I/ie Hab0Aal0Ch T/ICHHE H NTOBTOPHOE BOCTLIaMeHeHHe [3-A, 13—
A, 19-A).

6. PaspaGotana  naGopatopHas MCTOAMKA  OMNpPEAEICHHS  OrHETYLIALeH
PPEKTHBHOCTH € yueTOM NOKapHOH Harpysku, koddduumenta NOBEPXHOCTH
FOpCHHA HOPMATHBHBIX Ovaros W mnapamerpos mnogaun [MYIIT oruerywammx
CPCACTB, NO3BOJAIONIAA COKPATHTH BPEMEHHbIE H MAaTCPHAIbHbIE 3aTPaThl NpH
CO3/IaHHH HOBBIX H YBEAHYCHHH YPPEKTHBHOCTH H3BECTHBIX OFHETYLLAUINX CPEACTB
[1-A, 2-A, 4-A, 8-A - 12-A].

7. TlpoBenennem HCTbITAHHI OAHMX M TEX XK€ OFHETYINAWMX CPEACTB NpH
TYWEHHH 1abOPATOPHBIX M CTAHJAPTHBIX OYAroB onpeaeneH KodGQHUHENT, paBHbii
2,7, xapakTepusyiolmii yseauuenue pacxoaa OC npu nepexoze 0T 1aGopaTtopHOro k
CTaHAAPTHOMY Ouary noxapa panra 2A [1-A, 2-A].

8. TTokasano, 4TO ¢ yBe/iMueHHEM paHra noxapa yaeibHulii pacxox CXOC
CHHXKAETCA 3a cyet Gosiee MOJIHOrO yAEPXKHBAHHS OFHETYLUALUENO CPECTBA OYAroM
Go/bLIOro pasMepa, B TO BPeMsi Kak yJebHbli PacXo Boabl BO3pacTaert. [3-A, 4-A,
5-A,8-A - 12-A].

9. [lONHrOHHBIMH W HATYPHBIMH HCIBITAHHAMH YCTAHOBJICHO MOBbILICHHE
ppextunocT (4-5 pas B nepecuere Ha NIOWAAL MOBEPXHOCTH TOPEHHS)
NEPEHOCHLIX ~ YCTAHOBOK  MOXAPOTYLIEHHWS  NPHMEHEHMEM  CHHTETHYECKHX
KHAKOCTHBLIX OHETYLALIKX CPeacTs s Tywenns TIM [3-A, 13-A]

Pexomenjauun 1o nNpakTHYECKOMY HCNOb30BAHHIO Pe3y/bTATOB
HCCJICI0OBAHHA

1. Ucnonb3osanue ueenenosanubix CKOC B ycTaHoBKax ¢ OrpaHMYeHHbIM
3anacom CpeACTB TYLICHHS NO3BOJIAET YBEIHYHTL HX IPPEKTHBHOCTb NPUMEPHO B 5
pa3 NpH TYWCHHH TBEP/bIX FOPIOYHX MATEPHAIOB MO CPABHCHHIO C BOJIOMH, a 1o
CPaBHEHHIO C pacTBOpaMH cojed B 1,5 — 2 pasa, HpH 3TOM CTOMMOCTH
pa3paGoTanHbiX COCTaBOB NpUMepHO B 10 pa3s Huxke u3secTHoro coctasa OC-5.

2. Tpumenenne CKOC 31a4nTeNBHO NOBbILACT HPPEKTHBHOCTH NEPEHOCHbBIX
YCTaHOBOK [0KapOTYIICHHS NPH JIHKBHAAUMHM noxapos. 3anac (10 am’) CKOC s
YHII-1 obecneunsaer HanexHOE TyleHHe Ouara noxapa paura 4 A, a pacuerHbie
/laHHBIC NOKA3bIBAIOT, 4TO 3TOro Koauuectsa CIKOC mocratouHo ans Tywienus
ouara panra 6A. OTCYTCTBHE NOBTOPHOIO BOCIIAMEHEHHS OYAaroB TOPEHMS
FapaHTHPYeT MNOKapHOMy obecneueHHe JMYHOH Ge30MacHOCTH NpPH NPOBEICHHH
criacare/ibHbiX paboT Ha noxape.

3. Mcnonssosanue [MYTIT ¢ CHHTETHYECKHMH KHAKOCTHBIMH OIHETYIIALIMMH
CPCACTBAMH SKOHOMHYCCKH BbIFOAHEE M0 CPABHEHHIO C TYLICHHEM M0XapoB BOJOH
BC/IC/ICTBHE OBICTPOH HX JOCTABKH H MHHHMH3ALHH MaTEPHAILHBIX NOTEPh KAK OT
CaMmoro noxapa, TaK H NocAeACTBHH €ro TyLeHHs.
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PO3IOMD
Jlaxsiu Bauacaay Bauacaasasiu
[l1aBbilsHHE 3QEKThIYHACUI NEPAHOCHBIX YCTAHOBAK NAXapaTydHHA YKbIBAHHEM
CIHTITBIYHBIX BAAKACHBIX BOTHETY LIAYbIX CPOAKAY

Kaouasbis CJIOBBI: NepaHoCHbIst yeraHoyki NKapaTyUHHA,
BOTHEracsiluyble CPO/Ki, CIHTIThIYHbIA BAAKACHbIS  BOCHEracAlIMble  CPOJKi,
abMexkaBaHbl 3anac BOTHETYIIA4blX CPOAKAY, NayTopHae Y3rapaHbHe, UBEPAbIA
rapyubisi MaTIPbIsIbL.

MbTta npausi - jaciejasaHHe YiibiBy XiMiunadl npbipoabl, BS3KACIlb,
NaBepXHeBara HALHKIHHA, 3MavblBalOWMNai 3/0abHacUi mipanizasaHaii ApayHiubl,
BHIXALY JATYUBIX inriGitapay raponus ¥ rasasyio ¢asy, AbicnepcHara ckiaany,
TIPMIYHBIX YJIACLiBACUAY CIHTITHIMHLIX BAAKACHBIX BOTHETYIIAYbIX CPOAKAY Ha ix
a¢eKThIyHacub Nphl TYWDHHI Naxapay kiaca «A», pacnpanoyka Ha rTaii acHoBe
3QEKTBIYHBIX | JKaHaMiYHBIX BOTHETYWIAYbIX CPOAKAY JUIS TYUDHHA TIKUbI
Mampbisiay ayTaHOMHbIMI YCTaHOYKaMi maxapaTyldHHs 3 abMekaBaHbIM 3anacam
BOTHETYIIAYbIX CPOJKaY.

Meraast  pacaenasannsi.  Komniekc — cranaaptubix  1a6apatopHbix
JacienaBauday  Qisblka-XiMiYHBIX | TOPMIYHBIX  yJacuiBacusy  BAaJKACHBIX
BOTHETYIIAYbiX CPOAKaY, JabaparopHbii, NaniroHbis i HaTypHbis BbinpabaBanui
BOTHETYILA4BIX 3QeKTbiyHACHI.

ATpbimMaHbis BbIHIKI i ix HaBizna. CynactayasibHbis Jacienasanti Ynibisy
¢isika-XiMi4HBIX | TIPMIUHBIX yjacuiBacUsy Ha BOrHETYWAuYylO 3(eKThiyHaCLb

. CIHTITBIYHBIX BAIKACHBIX BOFHETYIIAYBIX CPO/IKAY YCTAHOYIeHb HaKTaphl YHOCAUBIX

BbI3HAYaHbl YKJIQL Y CHOBLIHEHHE TapIHHA TICIOYbI MaTIpbisjay. A MeHasita:
iHriGipasanne JATYYBIMI 3TYYIHHAMI A30Ty paabIKaIbHBIX NPALICAy Y NaabIMsHA
30HE | 3MaubIBAIOWNAA 3/10/IbHACLL BOTHETYIAYBbIMI CPOAKAMi MipajlizaBaHbiX
UBEPABIX TapyubiX MaTIpbisay, IITO 3HAXOA3ALLA HA PO3HBIM ANIAICHHI an
nasepxHi rapaHus. HOBbist paudNTYPbl PEKTBIYHBIX | IKAHAMIYHBIX CIHTITHIMHBIX
BAJIKaCHbIX CpO/Kay 3 MacaBbiM cyanHocinami P,Os: NH;: CaO: MgO: Fe,0; = 28 ,4:
35,42: 0,18: 0,03: 0,08 i P,Os: NH;: CaO: MgO: Fe,0; = 28.4: 9,3: 0,17: 0,03: 2.4
AUIS TYWDHHA TACIOUbI MATIPbIsAIAY ayTAHOMHBIMI YCTAHOYKaMi naxaparyunHHs 3
abMeKaBaHbIM 3aMacaM BOTHETYLIAYbIX CPO/KaY. .

Pokamensaupli na  BeIKapbicTaHHL.  BbikapbicTanbHe CIHTITHIMHBIX
BQ/IKACHBIX BOTHETYIUAYbIX CPOAKAY y MEPAHOCHLIX YCTAHOYKAX MNakapaTylI3HHs
Aa3BoMilb 3HAYHA CKapauilb KONbKACUb BOTHETYINAYbIX CPOAKAY Ha TYUIdHHE i
BbIKJIIOBILL MAYTOPHAE Y3rapaHbHE ayaroy rapiHHsA, WITO HAAACUb YNdYHEHAcllb
naxapHbiM ¥ 3abecnsysuui acabicraii Gscneki npbl npaBsa3eHHi BbIPATABAIBHbLIX i
iHWBIX padoT Ha Nakapbl, a TaKKa 3BA3¢ JAa MiHIMYMY WIKO/Y, NpbiubHAEMara
naa4ac Tyw3HHS.

BoGaacub npuimssenns. Tyunuse nakapay ayTaHOMHbIMI YCTaHOYKami
NakapaTyuwnHHa 3 abMekaBaHbIM 3anacaM BOTHETYLIAYbIX CPOJAKAY, HaByYalbHbis
yeranosst MHC, Tyuhue naxapay y AscHbiM KOMIEKce.

20

PE3IOME
Jlaxsuu Bsivecsias BsiuecsiaBoBHY
IToBbimienne ek THBHOCTH NEPEHOCHBIX YCTAHOBOK MOXKaPOTY LICHHS
MPHMEHEHHEM CHHTETHYECKHX KHIKOCTHBIX OTHETYILAINX CPEACTB

KawoueBbie c10Ba: NMepeHOCHBIE YCTAHOBKH MOXaPOTYIIEHHS, OTHETYIUAILHE
CPeICTBA, CHHTETHYECKHE >KH/KOCTHbIE OFHETYLIAUIHE CPEeACTBA, OrpaHHYEHHBIH
3anac OrHETYINAUMX CPeICTB, MOBTOPHOC BOCIUIAMEHEHHE, TBEPJAbIC TOPHOYHE
MarepHabl.

Lleas paGorsl - YCTAaHOBHTHL 3aKOHOMEPHOCTH BIWSAHHA XHMHYCCKOH
IPHPOABI, BA3KOCTH, MOBEPXHOCTHOIO HATSHKEHWA, CMauHBaloulel cnocoGHOCTH.
BbIXOZA JICTYYHX MHTHOMTOPOB ropeHHs B rasoBylo (asy, JHCMEPCHOro cocTasa,
TEPMHYECKHX CBOMCTB CHHTETHHECKHMX XHJIKOCTHBIX OTHETYIIALMX CPEACTB Ha MX
G PeKTHBHOCTL NPH TYWIEHHH 1MOKAPOB Ki1acca «Ay, paspaboTka Ha 3TOH OCHOBE
2PPEKTHBHBIX H IKOHOMHYHBIX OPHETYIIAIUHWX CPEACTB JUIS TYIICHHSA T/CIOLIMX
MaTepHAIOB ABTOHOMHBLIMH YCTAHOBKAMH  TOXAPOTYLIEHHS C OrpPaHHYCHHBIM
3anacoM OrHETYLLAWKX CPEICTB.

Metoasl uecnenoanns. Komniekce 1abopatopHbiX HecaenoBanuii Gpu3nko-
XHMHYECKHX M TCPMHYECKHX CBOHCTB JKHAKOCTHBIX OTHETYIIAIMX CPeJCTB,
nabopaTopHble,  TOJHIOHHBIE W HATYpHbIE  HCMBITAHWA  OrHeTywauei
b PeKTHBHOCTH.

TMosyueHHble pe3yabTaThi H HX HOBH3IHA. MCCNEIOBAHMAMH BIHSHHA
(H3HKO-XHMHYECKHX H TEPMHYECKHX CBOMCTB Ha orueryumaunyio pQpexTHBHOCTL
CHHTETHYECKHX JKHIKOCTHBIX OTHETYIIALIMX CPCACTB YCTaHOBJICHbI (aKTOPbI.
BHOCSLIHE ONpPEESIONINI BKIL B NPEKpallieHHe FOPEHHs TICIOLIHX MaTepHaloB. A
HMEHHO: HHrHOMPOBAHHE NIETYYHMH COEIMHEHHAMH a30Ta PAMKATBLHBIX MPOLIECCOB
B TUIAMEHHOW 30HE W CMAuYMBAIOMAs CMOCOOHOCTH OTHETYILAWMWMH CPEACTBAMM
MHUPOIM30BAHHBIX TBEP/LIX TOPIOYHX MATEPHAIOB, HAXOAALMXCA Ha Pa3IHYHOM
yAalleHHH OT NMOBEPXHOCTH ropenus. [pe/uiokenbl HOBbIE pelenTypbl 3P HeKTHBHBIX
H YKOHOMHYHBIX CHHTETHYECKHX JXHIAKOCTHBIX CPEICTB C MACCOBLIM COOTHOIIEHHEM
P,0s : NH3 : Ca0 : MgO . FCQO; - 28.4 :3542 :0,18:0,03:0,08 u PzOs : NH;:
CaO : MgO : Fe,O; = 284 : 93 : 0,17 : 003 : 2.4 ans TYWEHHS TACIOWKX
MaTepHAIOB ABTOHOMHBIMH YCTAHOBKAMH TMOXAPOTYLICHHA €  OrpaHHYeHHbIM
3arMacoM OrHETYLIAlHX CPEACTB.

PexoMeHIAUMH TO HCMOJb30BaHHIO. MCNONb30BAHHE CHHTETHUECKHX
KHIKOCTHBIX OTHETYIIANIMX CPEACTB B MEPEHOCHBIX YCTAHOBKAX MOXaPOTYIICHHA
1103BOJIHT 3HAYHTEJILHO COKPATHTh KOJHYECTBO OTHETYLIALMX CPEACTB Ha TYIEHHE,
MCKJIIOYHTB MOBTOPHOE BOCIJIAMEHEHHE OYAaroB FOPeHHs, UTO MPHIACT YBEPEHHOCTH
1oXKapHOMYy B oOecneyeHHn JTHUHON 6e30MmacHOCTH NPH NPOBEACHHH CIacaTebHbIX
u Apyrux paboT Ha nokape, a TakKe CBEJIET K MHHUMYMY yiepO, NpHYHHACMbIH BO
BpEMs TYLLICHHS.

Ob6nacts npumeHeHnsi. TyuweHue noxaposB aBTOHOMHBIMH YCTaHOBKAMH
MOKAPOTYWIEHHS C OTPAHHYEHHBIM 3amacoM OFHETYWAUWX CPEeACTB, yueOHbe
3aseaenns MUC, TylueHHe NOXapos B JIECHOM KOMILJIEKCE.
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SUMMARY
Lahvich Viacheslau Viacheslavovich
Increasing the efficiency of portable fire extinguish installations by application the
synthetic liquid fire extinguish means

Keywords: standing placing fire-quell, fire-extinguishing means, synthetic
liquid fire-extinguishing means, limited reserve of fire-extinguishing means, repeated
ifflamination, solid inflammable materials.

The purposes of work are: to establish the influence of the chemical nature,
viscosity, the superficial tension, moistening ability destructively distilled, an exit
flying buming inhibitor in the gas phase, disperse structure, thermal properties
synthetic liquid fire-extinguishing means concerning their efficiency at suppression
of fires of a class "A"; working out on this basis effective and economic fire-
extinguishing means for suppression of smoldering materials by fire-quell
autonomous units with the limited stock fire-extinguishing means.

Methods of research. A complex laboratory of researching methods of
physical, chemical and thermal properties of liquid fire-extinguishing means
laboratory, range and natural tests of the fire-extinguishing efficiency.

Obtained data and their novelty. Comparative researches of the influence of
the physical, chemical and thermal properties on the fire-extinguishing efficiency of
the synthetic liquid fire-extinguishing means established factors, namely inhibition by
nitrogen volatile compounds of the radical processes in an ardent zone, and
moistening ability of the fire-extinguish means impacted on pyrolysis solid
- combustible materials which are on various distance from a surface of burning, witch
have the main effect on the termination of burning of the smoldering materials. New
compositions of effective and economic synthetic liquid fire-extinguishing means
were proposed with mass ratio P,Os : NH;: CaO: MgO: Fe,0; = 28,4: 35,42: 0,18:
0,03: 0,08 and P,Os: NHj3: CaO: MgO: Fe,O; = 28.4: 93: 0,17: 0,03: 2.4 for
suppression of smoldering materials by fire-quell autonomous units with the limited
stock fire-extinguishing means. ,

Usage recommendations. Use of the synthetic liquid fire-extingui$hing means
in fire-quell autonomous units will allow to reduce considerably gquantity of fire-
extinguishing means for suppression and to exclude repeated ignition of the centries
of burning. It will instill confidence to the fireman in maintenance of personal safety
at carrying out of saving and other jobs during a fire, as well will reduce the damage
to a minimum.

Application. Suppression of fires by fire-quell autonomous units with the
limited stock fire-extinguishing means, educational institutions of the Ministry of
Emergencies, suppression of fires in a wood complex.
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