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benapyco

[Toka3aHa BO3MOXKHOCTb HCHO/B30BAHMS B KayeCTBE OCHOBbI OTHETYILALIMX MOPOLIKOB
MUHepaIbHBIX  uckomaeMblx  Pb. OGocHOBaH  BLIOOP  IHEPrO3KOHOMHMYHOrO — MeETOna
AWCNEprupoBaHus W crabwimzaluyu  pasmepoB yactuu. Jlis  obecnieyenns TpeOyempix
3KCIUIyaTaUHOHHBIX CBOHCTB OCHOBHI oOmpedesieH MoAuHWKaTop, coBMellaolui  (GyHKUUM
NIOBEPXHOCTHO-AKTHMBHOTO BelecTBa u ruapodobusaropa.

KoueBnle ¢/10Ba: IUCIIEPCHOCTH, OCHTOHUTHI, MOIUGHIMPOBAHHE, MOHTMOPHIIOHHMT,
IUIaHeTapHas MeNbHUIA, OucepHas MEIbHULA

Beeneune. llcnonb3oBaHne HaHOMAaTepHAJIOB M HAHOTEXHOJOTWH OTKPHIBACT
HOBBIE BO3MOXXHOCTH JJIsl MOBBIEHUS 3((EeKTHBHOCTH OTrHETYIIAIIUX TOPOLKOB. B
OTJIIHYHME OT U3BECTHBIX OTHETYIIAIMX MOPOIIKOB, CBOMCTBA KOTOPBIX B HauOOIBIIEH Mepe
OTPENENAIINCE,  00BEMOM, HAHOAMCHEPCHBIE MAarepHaibl OTJIMYAIOTCH  OCOOBIMH
CBOMicTBaMH, OOYCJIOBJICHHBIMH BBICOKO# TOBEpPXHOCTHOM sHeprueil. [lonmyueno
MaTeMaTHU4eCKOE BhIPAXKECHHE 3aBUCUMOCTH OTHETYyHIameH clIOCOOHOCTH OT IUCIIEPCHOCTH
HNOPOLIKOB, KOTOPOC IOKA3aJl0 €€ MOBBIIICHUE HAa HECKOJLKO MOPAIKOB P NEPEXOJE K
HaHOOMCNIEpCHOMY  amanasoHy [1]. Hambonee  BaxHBIME  XapaKTepHCTHKAMH
HAHOMOPOIIKOB SBJIAIOTCSA: PasMep 4YacTHIl; yAenbHas ITOBEPXHOCTh, UMCTOTa NMPOAYKTA;
crabMIPHOCTL MapaMeTpoB. M, ecnu  nepBele  Tpu TpeOOBaHHS — BBRINOJHSIOTCS
UCKJIIOYUTEIbHO TEXHHYECKHMHM IIPUEMaMK MpU HOJYYCHHH Marepuana, TO ITOCICIHEE
npeacrasaser coboil Haubonee TPYAHYIO 3ada4y HE TOJBKO TpPH IMOJAYYEHHH, HO H B
NIPOLECCe €TI0 HCIOJIb30BAHMS, TAK KaK HETATUBHON CTOPOHOM BBICOKHX MOBEPXHOCTHBIX
CBOMCTB TOPOLIKOB SBISETCA [POLECC HX arioMepanuu. Kpome Toro, pesyiabTar
JOCTHIKCHMS. HAHOAMCIEPCHOCTH, TaK HEOOXOOUMOH B MEXaHM3ME OTHETYILCHUS, UMeeT
11000YHOE IIPOSABJICHHE B BUJAE BBICOKHX THTPOCKOIMYHOCTH H XUMHUYCCKOH aKTHBHOCTH.

[ootoMy mnpH co3faHuM HaHOMarepuana Uil COXPAaHEHHA HEOOXOIMMBIX CBOWCTB W
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AHUCTIEPCHASI OCHOBA OTHETYIIAILMX TTOPOILIKOB

MHUHUMH3AMH HCTaTHBHBIX ABICHUH HEOOXOMMMO HE TOJNBKO ONIPEAEITHTE Haubosee
opGeKTHBHBI MeTon moTyyeHHs NIOpOlIKa, HO M pa3paboTaTh IMpHEMBI obecreucHus
CTabMJIBHOCTH €ro CBOHCTB M pa3sMepoB YacTHIL.

CymecTByoT JiBe OCHOBHBIE IPYOnbl METOLOB MOJNYYEHHS HAHOMATEPHANIOB:
HIIATENBHEIM H3MENBYECHHEM 00BEMHBIX 00PA3IIOB M MONYYEHHE HOBO JUcCnepcHoi $azpl
MyTEM OOBEAMHEHNS MOJEKY] HIM aTOMOB 33 CYET AEHCTBHA MOJIEKYJISPHBIX CHIL
Pearmzanus mepsoro merona TpebdyeT HWHTEHCHBHOTO NpPUTOKa 3HEPIUH B HCXOIHYIO
CHCTEMY, BTOPOTO — MPH BBICOKOM Ka4eCTBE OrpaHHYEHa Masoi MTPOU3BOAUTENBHOCTBIO,
UOITOMY BBIOOp cmocoba IOMy4eHHS W npUMeHeHHs HaHOPa3MEpHBIX MaTepHalioB
OTPENCIIACTCS KaK ITOCTABJICHHBIMU 3a[aYaMH, TaK H TEXHAYECKHMM H SKOHOMHYECKHM
YPOBHEM OTEYECTBEHHOH NpOMBINLICHHOCTH [2]. B 3708 cBS3m Becbma aKTyalbHBIM
ABJACTCS NPAKTHYECKMM aCmexT: JIydnide pesyibTaThi JOIKHBI TOKPBIBATh PaCcXObl,
3aTpaveHHBIC HA MX JIOCTIXXEHHE, T.€. IPUMEHSEMas TEXHONOTHS A0NKHA HCHONb30BAT
10 BO3MOXXHOCTH OTEYECTBEHHOE CBIpbe, OOOPYIOBaHHE M GBITH 3¢ PeKTUBHOMN,
MaJO3HEPrOeMKOH M KOHKYPEHTHOCIIOCOOHOI].

Iocranoka 3amaum. Conepkanve aKTHBHONW OCHOBBI I JOCTHXKEHUS
TpeOyeMoro ypoBHS 3((EKTHBHOCTH B OTHETYIUAIUEM IIOPOLIKE MOXET JOCTHIaTh
98 macc. %. OGBIMHO B 3TOM KauecTBe IIPHMEHSIOTCST  BEIIECTBa, o0ecIeunBarome
@QYHKIIMM OTHETYIIEHHS, HO H BHOCSIINE OCHOBHOHM BKNAJ B CTOMMOCTHOM mMapamerp
OTHETYHIamero nopomka. Bmecre ¢ Tem pemennem nNpobIeMbl  MOXET OBITH
HCIIO/Ib30BaHHE  MONUGHUHPOBAHHOMN HEJIOPOTOH  BBICOKOAMCIEPCHOM MHHEpanbHOH
OCHOBBI ITyTEM NPUAAHNS el QYHKUHMOHANBHBIX CBONUCTB. JTHM 00CTOATENBCTBOM, TIPEKIE
BCETO, # 00YCIIOB/IEH BHIOOP B KQUECTBE OCHOBBI OrHETYIIAIIHUX MMOPOITKOB OEHTOHUTOBBIX
TMH ¢ BBICOKUM (60-80%) comepikanueM MOHTMOPHIOHHTA, OTJIHYAIOLIETOCS] BBICOKOM
CIHOCOOHOCTRIO K TIPHHYUTENEHOMY ANCTIEPTHPOBAHHIO B CHITY HAIMYMS TOHKOCIOHCTOM
IIaCTHYHOM CTPYKTYpSHI [3].

B pabore craBmmace 3amaua ONmpeleNeHuss MeTOLa AHCIECPrupOBaHUS,
obecrieunBaromiero HEOOXOMMYIO HCIIEPCHOCTh OCHOBBI OTHETYINAIHEr0 TMOPOIIKa,
BhIOOpa (yHKIMOHANBHOTO MonH(uKaTopa MIA CTa0HIM3AIMH PasMEPHOCTH YACTUI] H
npUIaHus € ruapodoOHEIX CBOKCTS.

Mertoabt m 06bexThl HccienoBanmii. B paboTe IS JUCIEPrUPOBAHHI U
MOHMGbULUPOBAHUS HCHIONB30BANOCH CMECHTENBHOE ¥ H3MEIEIUTENEHOE ofopynosanue

KaK COBMCLICHHOIO, TaK 1 paszenpHOro tumna. Kayecrso nmomona u AUCHEPCHOCTH YaCTHI]
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C. H. BOBPBILLEBA, B. b. BOOZHAPYK, M. B. MAPUEHKO

KCCHEIOBANIACH C HUCIONb30BAaHHEM OSKCIEPHMEHTAIBHO-BBIUHCINTENBHOIO KOMILIEKCA
«HAHOTOII-203». Pesynprathi MOAMGHUIMPOBAHHSA HCCICIOBAIUCH € IPHBICYCHHEM
meronoB  MK-cnekrpockonuu. I'mapodoOHOCTE IUCHIEPCHOM OCHOBBI  OINpEIEsIach
cornmacHo Meromuku, uznoxenHoi B HITb 13-2000. B xauecTBe OCHOBBI MCITONIB30BAINCEH
TOHKOMUCTIEpCHbIe  OeckapboHaTHBIE €1a00  W3BECTKOBBIE OCHTOHMTOBBIE  IJIMHBEI
NEepPCIeKTUBHOM pa3pabOTKH B OKPECTHOCTSX HaceleHHOro myHkra KocrrokoBnuu. bonee
TI0JIOBUHBI ITIMHUCTOM MacChl COCTABIISUIH YacTHIB! pazMepoM MeHee 0,001 MM, OCHOBHBIM
NopoAoo0pasyomuM MUHEPAIOM KOTOpBIX SIBILICA — MOHTMOPHILIOHHUT, OCTalbHOE
IIPUMECH KAaOoJIMHA, TUAPOCTIOABI, LEONHTH. Jlas MoAupuIUPOBaHUS ¢ UEJbIO
ruapoGoOH3al MUCTIONB30BAUCH KPEMHHUH, OpraHMYecKHe MXHIKOCTH W ME3OTeHHBIE
COSIMHEHNs Kilacca JUMUIOB, KPOME TOTo, nocieHue u B kauectse [TAB.

AxaJIM3 COBpEMEHHBIX METOAOB H 00OPYAOBaHMS AJs InCHCpTHpoBanusa [4].
Ha coBpemeHHOM 3Tane pa3BUTHS HAHOTEXHOJIOTUI METOIbI MOIy4eHMs] HaHOITOPOIUKOB,
IPHHIHIMATBEHO NPOTHUBONONOXKHEIE [I0 CTPATErUH U TaKTHKE, MOXHO PasfeNuTh Ha JBE
TPYNNbl:  AMCHEprallMOHHblE  (MEXaHHYECKOe,  TEPMHUYECKOE,  JJIEKTPUYECKOE,
yIABTPA3BYKOBOE H3MENBUYCHHE) M KOHJICHCAIMOHHBIE (MCHApeHHe M KOHJEHcalus,
OCa)KICHME, BOCCTAHOBIICHHE MOHOB 0 aTOMOB U JanbHeHInas ux arperauus). B mepsom
cilyyae SHEPIeTHUYECKOE BO3JACHCTBHE HAa UCXOJ(HBIE KOMIIOHEHTHI IPHBOAUT K pacialy Ha
HAHOYacTHIBI. BO BTOPOM - HCXO/HBIE KOMIIOHEHTBI WJIH HCHApAIOT C IOCIHEIYIOHIUMH
KoxzieHcanuel u c6opoM yIbTpaJMCcIepCHOrO MOpoIIKa 110 COEHHAIBHON METOIUKE, WIIH
pPAacTBOPAIOT B JUCHEPCHOHHOM cpejle ¢ MOCIENYIOUMM OCRXICHHEM H3 pPacTBopa
HaHOpazMepHoro BewecTBa. CyMMapHasi HOBEPXHOCTh YaCTHll [IPH JAUCHEPIUPOBaHUH [0
HAHOPAa3MEpPOB MOXKET YBEIHUYWTHCS B THICSYM pa3. Y OTHX pa3IM4YHBIX METOIOB
HOJTy4eHHs HAaHOYACTUI €CTh OJMH OOIIUH TEpMOIMHAMHYECKUH HEHOCTAaTOK — OOIbIIONH
H30BITOK MOBEPXHOCTHOU CBOOOJHOH JHEPrUM, KOTOPHIA W SBJISETCA ABIKYUICH cuilol
£aMOIIPOM3BONBHOTO, €CITM HEe NPUHSTH COOTBETCTBYIOIIMX MEP, YKPYITHEHUS HAHOYACTHIL
¢ MoTepell YHUKaNbHBIX CBOHCTB. B BacTosimiee BpeMs pa3pabaThiBalOTCS CHHTETHHECKHUE
METOABl,  IpeicTaBisiomue  coboi  KOMOMHAIMIO  KJIACCHYECKMX,  HAlpHMED,
MEXaHOXMMHYECKUH METOJ MOJy4YeHHs HaHOMATepHaloB, o0eclieunBalONIMHA HE TOJIbKO
TpeGyeMylo JUCHIEPCHOCTh 3a CYeT IOMoNa BemlecTBa B mpucyrcTBuM IIAB, HO u
HCKJIIOYAIOIIMH arperanyio 4yacTiil B pesynbrare ancopbimu 3tux IIAB u cHMXeHHS nX

UOBEPXHOCTHOM DJHEPrHMHM, YTO TO3BOJSET HAACKHO CTadMIM3upoBarh cucTeMy. B
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AHUCTIEPCHAS OCHOBA OF HETYHIAIIMX [TOPOLUKOB

TIPEACTABICHHBIX MCCIENOBAHMSX NPHMEHSETCS HMEHHO 3TOT Metol. OIHOBpPEMEHHO
peluanack npobiema obecnedenns runpopobHOCTH HOJIyYEHHBIX TTOPOLLIKOB.

HAncneprupopanue TBepaBIx Ten IPOH3BONMTCA B MENBHHIAX pPa3IHYHbIX
KOHCTPYKUMH  (1apOBBIX, BHOPALHOHHbIX, BHODOKABHTAIIMOHHBIX,  KOJUIOMAHBIX,
CYCHEH3HOHHBIX, OHCEPHBIX), KOTODHlE IO3BOJSIOT H3MeIbYaTh BEIIECTBO 10
HEOOXOMUMBIX pa3MepoB. B xoze MexaHH4eckoi 00pabOTKH NPOMCXOMUT H3MEHEHHE
XHMWYECKOH aKTHBHOCTH 3a CYeT AKKyMYJTMPOBaHHS YaCTHHAMM MHHEpanta KHHETHYECKO
SHEPIUH BO3ueicTBUS. CTreneHs U3MeNbYCHHS OIPENCACTCA SHEPTOHANPIKEHHOCTHIO U
pexumamu odpadotkn. KITJ1 nponecca B o6mem Clly4ae ofpesiesseTcs KaK:

KITJ=(E-x Ey)/E,

rne E, Ej, - xuHeTHueckas SHEPrUs BO3NCHCTBHS W KHHETHUECKas >Heprus
00paboranHbIX 9acTHll, COOTBETCTBEHHO;

K — Koa(duIMenT, 3aBHCIIME OT (QU3MKO-XUMHYECKHX CBONCTB MHHepana u
XapaKTePUCTHK aKTHBALMOHHOTO arperara.

KITJ] npouecca mMoxer 6uITH OueHDb PasHbIM B 3aBUCHMOCTH OT HCIIOJIb3YEMOTO
o6opynoBanus u TpeGyemoii JUCTIEPCHOCTH.

lllaposeie MenbHMUBI, HIM MeTbHHLDI GapabanHoro Thma Moryr pa6orath B
MOKPOM H CyXOM pesxuMe. MeTOIMMH TenaM cityxar KPYOHBIE KYCKH H3MEIHLYaeMOTo
MaTepraiia, €CiiM KPYNHBIX KYCKOB Malo, TO J0GaBISOT mapel 10 10% wu menbHHnA
paboTaer B pexume TIOlyCaMOU3MENBYUCHUS; B KAUECTBE MEIOUMX TeNl TakkKe MOTYT
HPAMEHATCA POIMKH M CTEPXKHH YYTh MEHbINE JUIMHHBI GapabaHa, KOTOPLIMH 3aNIOJHAETCS
Gapaban 10 45% ero o6bema. JlocTouHCTBaMH 1IAPOBBIX MENBHHMI SBILETCS IpocToTa
KOHCTPpyKLAH, HapaboTan GOMBIION ONBIT IKCIUIYaTal|H 1 IPUMECHEHHSA, OHH HAJCKHBI U
NpOM3BOMNTENbHBL  McXonmeli Marepuan Moxer monmaBathes B MenbHHIY Ge3
TPEABAPUTENEHOTO NpoGrienusa. CieayeT OTMETHTs M HEHOCTATKH HIapOBBIX MEJBHHIIL.
Onn uMeror Gonbuie raGapursl, TpeOYIOT MONIHBIX (YHIAMEHTOB, MOTYT HAKAILTHBATE
BHYTpH Oapabana KpuTHueckuii kiacc (Marepuan ompeneneHHON KpYIHOCTH, KOTODBIi
HJIOXO H3MEJIbYaeTCs), HEOKOHOMUYHEL, UMEIOT CIOXKHYIO H TOPOTOCTOAIIYIO (DYTEPOBKY,
PETYJIMPOBKa NpoLEecca 3aTpy AHEHA.

Ilpy 3ameHe memommux Ten W HemoNHON 3arpy3Ke OHM Ha4YHHAIOT CHJIBHO
W3HALINBATE  QYTEPOBKY, NEPETPYXEHHblE MEIbHHLLI  HA NOPANOK  TEPSIOT

IIPOU3BOAUTENBLHOCTD. I_UaPOBbIe MCJIBHHUBI HMCIOT BBICOKYIO TPYAOCMKOCTE
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TEXHUYECKOro 00CIyXUBAHHA U peMOHTA. [IpH CyXoM M3MeJIbYeHHH IAPOBLIE MEIbHULII
TpebyIOT MOIIHOH CHCTEMBI MBLIENOIABICHHUS.

B ocHOBYy paboTHl TIAHETAPHON MENBHHIBI 3aJ0KEHO HCHOJL30B3HUE
IEHTPOOEKHBIX CHJI, BOSHHUKAIOIIMX IIPH CJIOKHOM JBWXKeHMH Oapabana (BOKpYr
coOCTBEHHOH OCH M OCH BOJWiIa). BenWuMHa 3THX CHJI HAa HECKONBKO IOPSIKOB
TIPEBBIIIACT CHIIY TOKECTH, 4YT0 M o0ecleYuBaeT MHTEHCHDHKAINIO [POIECCOB
ZBMCTIeprupoBanns. 3MeHeHHe COOTHOIIEHHS CKOPOCTH BpallieHHs OapabaHa M BOIMIA
MEeTBHHLE! TO3BOJIET 00J16€ TOHKO PErYINPOBATEH pa3Mep YacTHIL.

Ilpuy  Hcnons3oBaHMM ~ OMCEpHBIX  MENBHHN  CTENEHb  JUCHEPCHOCTH,
COOTBETCTBYIOIIAass HAHOpasMepaM, MJOCTHTaeTcs CTYNEHYaThiM pasMojioMm rpy0oif
CYCTICH3UH ¢ NOC/IEI0BATENbHBIM YMEHBIICHHEM pa3Mepa METIOMHX TeJL.

Tak, nampumep, IpH MEMIONMX TelaX AMAMETPOM 2,5 MM IPH JOCTHKEHHH
pasmepa yacTuil 40 MKM CKOPOCTb AUCHEPTHPOBAHUS PE3KO I1a1aeT. ITO MPOHCXOAUT H3-
33 TOro, 4TO JIMAMETP MENIOIIUX TEJl 3HAYUTEIFHO HMPEBBIIIACT pasMep H3MeENbYaeMbIX.
Buceprbie MeILHUITEI OYeHb YYBCTBHTEIbHE! K BIAXHOCTH MAaTepPHAa M €ro Ha4albHOMY
JICTIEPCHOMY COCTaBY.

[pvnnun nefcTBUS KOJUIOMAHBIX MEJIBHHUI OCHOBAH HA NEHCTBHMH Pa3phIBAOLINX
YCUIIHH, BO3HUKAIOIMX NTPH NPOXOKIAECHUH HCKOJHOTO MPOJAYKTa B MAIbIi 3a30p (0KONO
25 MKM) MeXy HOJBIDKHBIM, BPAIUAIOMMMCS ¢ OOMBIIOH CKOPOCTHIO, M HEMOIBHKHBIM
KOHYCOM.

Bricokast mucnepcHOCTh MOXET OBITh JOCTMTHYTAa NyT€M MOKPOIO M3MEbYCHUS
(RuCTIEPrUpOBaHMA CYCTICH3HMI) B IPHCYICTBMH BCIIOMOTAaTENbHBIX Bemecte — IIAB ¢
HCHO/B30BAHAEM KOJUIOWAHBIX MEJbHML, paboTaloUMX [0 OPWHIMNY HCTHPAHHS,
HUCTUPAHHUS B yIapa, KaBHTaIHH.

O} pexTHBHOCT, NUCTIEPTHPOBAHMS 3HAYMTENHHO MOBHIIIAETCS C YBEIMUEHHEM
KOHICHTPAllUK CYCTICH3UH, T.K. IPH 3TOM H3MeNlb4e¢HHEe MPOUCXOANT AOMOJHUTENBHO 3a
CYCT MHTEHCUBHOI'O MEXaHWYECKOTo TPEHHMS UYaCTHI JUCIepcHOM (asel Apyr ¢ Apyrom.
Msmenvuenue TBepnoit ¢assl B CyCEH3HAX MMEET M INPEMMYIIECTBA, M HEJOCTATKH.
HonoxurenbeM hakTopaM B JaHHOM Cllydae sBISETCS HATHUHE JUCTICPCHOHHOM Cpebl,
B KOTOpOH OnNepanui0 JUCHEPTHPOBAHHS MOXHO COBMECTHTh C MOAMGHIMPOBAHHEM
(B3auMojlcHicTBHEM YacTHI[ MuHepana ¢ Mojaudukaropom). HeraTHBHEIM MOMEHTOM
HCTIONB30BAaHNA IPY AUCNIEPTHPOBAHKYM CYCIIEH3UH, KOHEUHO XKe, OYIyT SHepro3arparsl Ha

CYWIKy IOJNy4YeHHOro Inpoiaykra. Bpibop Meroma u obopymoBanus mjis  pelleHus
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JAHUCTIEPCHAS OCHOBA OTHETYLIALUMX TTOPOLIKOB

HOCTaBJICHHBIX 33j1ay OCYIIECTBISIICA IO KPpUTCPHUIO JTHCHEPCHOCTH TIIOJIy4acMoro

fOpOLIKa M MCXONd M3 OCOOCHHOCTEH IpHMEHsAeMOro MuHepaia. B Tabmune |

HPEACTAaBIICHbI JAaHHBIC O PasMEPHOCTH ITOJIYyYaEMBIX YaCTHII.

Tabmina 1 — CpaBruTENBHBI ananms AUCIIEPCHOCTH MaTepuana, moJy4eHHOro Ha
pa3Iu4HOM 000pYIOBaHMH

ObopynoBa | Cxema u3Menbuenus Jucnepcrocts Ob6nactp ripuMenenus
HHe
Hlaposbie Hcrupanne, ynap Menee Crponrenbusie
MEIBHHILBI 100 mMxM -60-80 % MarepHaIbl
ilnaneraps | Ucrupanue, ynap Megnee 40 MxMm — Pasmon marepuanos,
bie 80-95 % COZIEpXAIUX 30J0TO,
MEJIBHHTIBI aNMasel, CTEKIO
ITUTMEHTHI, CONU (B
TOM Yucne
KOMITOHEHTBI
HOPOHIKOBBIX
OTHETYIAIHUX
COCTaBOB)
bucepubie Herupanne, ynap Meneel0 mxm -95% | TIurmenTs:,
MEIBLHHUIBI JIEKapCTBEHHBIE
npenaparsl
Komnouanst | F'mapomunamudeckoe | Mensie 100 um IMurmenTs1,
€ MEJIBHULBI | YCHIIHE (ymapuoe KOCMETHYECKHE
nelcTBue, Ipenaparsl
KaBUTALMOHHOE,
MEXaHU9IECKHe
MEIIAIKH, METIOIUe
Tela  —  IIAPUKH
ad=2--0,3 MM
Cycnensnon | Mexanuueckoe, I MxMm — 1 uM JlexapcTBennsle
Hble YJAbTPa3ByKOBOE IIPEeapaThl, SMYJIbCHH
annaparsl BO3feHCTBHE,
YIpTpasByK | yabTpasBYKOBOE 0,1 - 1,0 Mmxm JlexapcTBeHHbIe
OBbIE BO3/eHCTBHE npenaparbi
annapars!
JHMCNEPTUpPO
BaHUs

Buibop namnbonee >¢pdexTnBHOrO Meroaa Aucnepruposanusa s 1npoBepku

B(DQ)CKTI/IBHOCTH CXE€M IUCHCPrHPOBaHU, C Y4Y€TOM ONBITa MPOU3BOJCTBA OF HETyIIAIHX

BCIICCTB, B pa60Te IIpHUMEHIaCh IUTIaHE€TapHass MeEJIbHULA. Oxuaxo opH TI1IOMOJIC

MarepHana (ppakiMoORMpPOBaHHOM GEHTOHMTOBOR IJHHDI) OJIHOBPEMEHHO HAYT IIPOLECCH

AHCIIEPTAPOBAHUS U ar JIOMEPHUPOBAHHUS, U CTa6I/IIII/I3IprOBaTB pasMEp 4acTull B CHIIY HX

BBEICOKOH HOBerHOCTHOﬁ AKTHBHOCTH JaXe Ha KOPOTKOE BpPEMsI HC YAACTCH.
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B c¢Bsi3y ¢ 3THM BO3HHKIA HEOOXOAMMOCTH HCHOIb30BAHMSA JOMOIHUTCIBHBIX
arcHTOB JUIA aKTUBAIMHM ITIMHBL AKTHBAIMIO TJIMHBI NPOBOAMIM B cpefe Na —(popMbl
THIpOTeNs, IO3BOJSIOMIEN OCYIIECTBUTH MEXCIOEBOW KaTHOHHBIA oOMeH. IlepeBon
TTHHHCTHIX MMHepanoB B Na — ¢opMy u pa3baBieHHE CHCTEMBl CHOCOOCTBYET
NPOHMKHOBEHMIO PEAreHTOB B MEXKCJIOEBOE IIPOCTPAHCTBO IVIMHEL B KauecTBe peareHTOB,
PErYIUPYIOUHX TIPOLECC AUCIIEPTHPOBAHMS, MHCIOJB30BAIMCH ME3OTCHHBIC BEIIECTBA,
KOTOpBIE NIPH W3MEHEHMM KOHIEHTPAlMd W TEMIIEPaTyphl MEHSIOT CBOIO (H3UKO-
XEMHYECKYI0 AKTUBHOCTH. YIPaBisil 3THMH IapaMeTpaMH MOXKHO MEHSTh CKOPOCTb
NpOTEKaHHs XUMMYECKHX peakiuii Mexay KommoHneHTamu [5]. M3Bectno, uTo
UCTO0JB3yEMBIE ME3OTEHBI ABJIAIOTCS dHpaMH, T.e. 061aJaloT 3QUPHOH QYHKIHOHAIBHOM
IPYMIOH ¥ MOTYT INPOSBIATH IIOBEPXHOCTHO — aKTUBHBIE cBoicTBA. B cooTBETCTBHU C
npossiaenueM 3¢ ¢exra Pebunnepa ancopbuus ITAB TBepApME HacTHUaMH MPHBOJHT K
CHIDKEHHUIO MX IIPOYHOCTH U, KaK CIIeCTBHE, K MHTEHCHBHOMY JHCIEPTHPOBaHuUIO. Tak Kak
TIMHECTHIM  MaTepHan IpefacTaBngeT cobolf Habop OKCHIOB METAJLIOB (QIOMHHHSA,
MArHHS, JKeJie3a W Jp.), TO MOBEPXHOCTHO-aKTHUBHBIE CBOMCTBA ME30I'€HOB MCCJICIOBATH
1pK IMCIEPTHPOBAHNH TIOPOLIKOB JKEIe3a B BA3KoH cpezne ruaporenst. Beibop mopomikos
OKCHJIOB XKejie3a Ui UCCiieoBaHui oOyCIOBICH WX aKTHBHOCTBIO, YTO OOECHEYMBAIIO
OYECBUIHOCTD, HAJIEKHOCTD 1 JIOCTOBEPHOCTD PE3YIILTATOB.

Ha pucynke 1 mpencraBieHbl KpUBbIE paclpefeiIcHHs 4acTHil 10 pasMepaMm IMpH
JMCHEPrHPOBAHUU OPOIUIKOB OKCHIOB )Kejle3a B NPHUCYTCTBUM HCCIEIYyEMOM Cpelbl.
Tako#f MOPS/IOK  PACIIONIOKCHHSI MaKCHUMyMOB Ha AudQepeHUHalbHbIX  KPHBBIX
CBHJIETENBCTBYET O 3HAYATEIBHOM YBEIMYECHUH J0JIN 9AaCTHIl C MEHBIIMMU pa3sMepamMH K
OJIHO3HAYHO OOYCIJIOBJIEH JEHCTBHEM ME30T€HOB, BXOISIMX B COocTaB 0OpabaThiBaeMoi
cpenbl. C Ipyro#i CTOPOHBI, ME30TE€HBI OTHOCATCA K KJIACCY JIMITUAOB U OJHOBPEMEHHO IIPU
ancopOIyK Ha MOBEPXHOCTH YaCTHIl TIHHBI MOTYT IPUAaBaTh UM I'HAPOPOOHbIE CBOMCTRA
38 CYeT 3AIUTHOTO OPraHM4ecKoro cios (ypoBeHb THIpOGOOHOCTH COOTBETCTBYET
TpeOGOBaHMIM HOPMATHBHOIO NOKyMeHTa). TakuM oOpa3oM, MOXKHO HHTEHCH(HIMPOBATH
TEXHOJOIHIO ¥ MPOBOJHTH JUCIIEPIUPOBAHHE MOPOINKA IJIMHBI C OJHOBPEMEHHOH €ro
mMoprdukanuei u rugpodobuzanuei.

beuti mosydeHsl o6pasubl [JIMHBL, MOAu(HIHpOBaHHbIe Me3oreHamu. OOpaszern
IMCIEPIAPOBAJICS HA IUIAHETApHOM MenbpHHIEC B TedeHue 12 muHyT. Macca obpasua
cocrapisina 250 r, xomuuectBo mrapoB — S0 mT., gumamerp mapa — 10 MM, CKOpOCThH

BpaileHus 6apabana — 400 06/MuH.
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HHUCIEPCHAS OCHOBA OI HETYIIAUIMX TOPOLLIKOB
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Pucynok 1 - Baustane MOJM(HUKATOPA Ha IPOLECC AUCHIEPTHPOBAHKS:
I — pacnipenenense sactun no pasmepam B BI3KOi cpelie THApOrens; 2 — TO e ¢
' no6aBKaM# ME30TeHa.

I[JISI UCccleJ0BaHul PE3yJbTaToB IOMOJA, AUCTIEPCHOCTH  YacTHI ObLIM
HCIIOJIB30BaHkbl BO3MOXHOCTH SKCIIEPUMCHTANIBHO-BBIUHCIUTEILHOO KOMILJICKCa

«HAHOTOII- 203». Tony4ennusie CIPYKTYPbl IIOPOINKA, MPEACTABICHHBIE HA PHCYHKE 2,

NO3BOJAIOT CYAUTH O AUCIICPCHOCTH YaCTHIl.

HV: 30,00 iV ! 1 HV: 20.90 kv WO 31.7270 rom TS i
View fisk!: 132.26 ym DET: SE Detector 56 pm Vega GTescan View fisld: 134.28 pm DET: SE Detector Vega €Tegesn

DATE: 85131507 supervizor Digitat Microscopy Imaging DATE: 05/31/67 supsrviser Dlghat Microscopy Imaging

a) 0)

Pucyrok 2 — Mukpodororpaduu 00pa3LOB TIIMHbI IOCIIE IIOMOJIA B [TAHETAPHON
METbHULC: HE MOAHGULIMPOBAHHOTO (a) ¥ MOXUGHUIKPOBAHHOTO (6).

lpuMenenne  GucepHOM — MeTBHMIBI  1103BOJNSET  COBMECTHTD IPOLECChI
MOJUGHLMPOBAHHS ¥ TUCTIEPrUpOBanUs. OCOBEHHOCTAMY NpoLecca AUCHISPrUPOBAHUS B
OHCEPHOH MeIbHHLE sBNAETCS BO3MOKHOCTh HCIIOIb30BAHHS ABYX(a3HBIX CHCTEM
(cycnensuit, smynbcuit) rpyboaucniepensix (pasMep yactun 6oee 100 Mxm) 1 HoJy4eHne

Hd BBIXOIC BBHICOKOAUCIEPCHBIX CHCTEM (pasMep wacTHii OT 1 MkM 10 | HM).
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C. H. BOBPBILIEBA, B. B. BOJHAPVK, M. B. MAPYEHKO

COOTBETCTBYIONIAs] CTEMEHb IUCHEPCHOCTH JOCTHIaeTcs NPUMEHCHUEM MEIIOUIHX TeJ
MUKPOHHOH JUCIIEPCHOCTH. TaKUMU MENIOLUIMMH TEJIaM¥U MOT'YT CIY)KHTh YaCTHIIbI OKCHIIA
KPCMHUS, BXOJSINME B COCTaB TJMHBL M B CmIy OONBIICH CBOCH TBEPAOCTH HE
nojseprafogecs aucnepruposanuio. Haxomsmmecs B cycnensud ITAB (Mme3oremsi)
HOBBIIIAIOT 3(P(PEKTUBHOCTh AUCIEPTHPOBaHUs. Pe3ynsTaroM Takoro IHCIEPrHpOBaHHS

MOXeT OBITh IIOTyJeHHe HAHOOPOIIKOB [IPH MEHBIIHX Hepro3aTparax (PucyHnok 3).

ioion i — o . Bt 3 = . -

a) 0)

PucyHok 3 — M3Mensuenne MuHepana: a - HCXOOHbIH obpasel; 6- oOpazel mocie
U3MeNBUCHNS B OHCEpHOH MENBHHIIE.

Jlns BbIIBIEeHWS OOLMX 3aKOHOMEpHOCTEH (OPMUPOBaHUS CTPYKTYp B IIpouEcce
NOTYYEHHsT HaHOMaTepuajla HCCIEAOBAINCH MEXaHM3Mbl 00pa3oBaHHsA HAHOYACTHI[, a
TaKKe BO3MOXKHOCTH YIPABJICHUS XapaKTEpPUCTHKaMH nopomkos ¢ nomoupio ITAB. C
npuMmenenneM  MerogoB  MK-cmextpockommm  ObUIM H3YYEHBI  PE3YJIBTATHI
JMCIIEPIMPOBAHUs M MOAH(UKALUM B NPHCYTCTBHM opraHmueckoro ruzaporens u [1IAB,
HPOTEKAIOIIKE OJHOBPEMEHHO. Hannuue xapakTepHCTHUECKUX II0J0C MOITIOMICHUS UL
MOM(UIHPOBAHHOTO MaTepuania ¥ OTCYTCTBUE UX B MUCXOJHBIX INIMHAX CBHAETEIHCTBYET
0 B3aUMOJEHcTBUM M 00pa3OBaHMHM HOBBIX COGJUHEHMH MOHTMOPWJIOHHTA U
ModuKaTOpa MO MEXaHU3My XeMocopOimu, myTem 00pa3oBaHUs BOJOPOIHBIX CBs3cH
WK B3aMMOJEHCTBHS C MEXKCJIOEBbIM KaTHOHOM IO KJIACCHYECKOMY croco0y MonydeHHs
OpraHoIJIHH.

Ha ocHOBe Iony4eHHBIX pe3y/IbTaTOB MOYKHO CHAENATh CIAENYIOLIee 3aKII0YECHHE.

3axaouenue. MoxubuIpoBaHHbE HAHOAHUCTICPCHBIC IJIHHBI MOXHO IPHMEHSATH
B KayeCTBE OCHOBBl OTHETYHIAMX MOpOomKOB. Moambunupopanue nerecoobpasHo

MPOBOJAUTE B IIpOIECCe IUCHEeprupoBaHHsA, T.K. Haubonee 3(GdexTHBHAs INPUBHBKA
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HUCTIEPCHAS] OCHOBA OTHETYWAIUMX NOPOLIKOB

MoaupuKaTopa OCYIIECTBIACTCS HA  CBEXCOOPA3OBAHHYIO TMOBEPXHOCTb YACTHII
OCHTOHUTOBOH TiHEL I uapopobusaropamu — MOAU(UKATOPAMA MOTYT ObITh Kak
TPaiMlIHOHHBIC KDEMHHHOPraHUYECKHE KUJKOCTH, TaK 1 ME30TCHBI, IIPUYEM MOCICIHUE
obnmanaoT  cBoiicTBamMm  I[IAB. Ilponeccsr  MexaHOXMMHYECKOTO AUCTIEPrUPOBAHUS
MpCATIOUTHTENBHO IPOBOJHTE C HCMIONB30BAHUEM GHCEPHON MeJTBHYIEL B cpeze ruxporess
¢ nobaekamu runpodoGusaTopa — Mozaudukaropa.
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S. N. Bobrysheva, V.B. Bodnaruk, M. V.Marchenko
DISPERSION BASIS OF FIRE EXTINGUISHING POWDERS

The opportunity of the use of mineral resources of the Republic of Belarus as basis of
fire extinguishing powders is shown.

The choice of energy economical method of dispersion and stabilization of the size of
particles is grounded. For maintenance of required exploitation properties of the basis the
modifier is determined, combining functions of surface active substance and water-
repelling agent.
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