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BIJINB MOBEPXHEBO-AKTUBHWUX PEHOBWUH HA XAPAKTEP IMHAMIYHOTO
PYAHYBAHHA MONIMIHEPATIbHUX TIPCbKIX NOPIZ

ExcnepumermansHumu 00Cni0XeHHAMU N0 pyUiHY8AHHIO 3pa3Ki8 NOMIMIHepanbHUX 2ipcbKux
nopio, wo micmame keapy, OUHAMIYHUMU HABAHMAXEHHAMU 8CMAHOBEHO, WO Xapakmep ix
DYUHYBAHHA MOXHA YinecnpaAMOBaHO 3MiHIBAMU WAAXOM Oif HA HUX JYKHUX PO3YUHIE8 —
N08ePXHEB0-AKMUBHUX PEYOBUH, — W0 iCMOMHO 3HUXYIMb MiYHICMb KBAPYY.

INFLUENCE OF SURFACTANT MATERIALS ON DYNAMIC BREAKING CHARACTER OF
COMPOUND ROCKS
By experimental researches on samples dynamic loading destruction polyminerals rocks that

contain quartz, it is set that character of their destruction can be purposefully changed by af-
fecting them alkaline solutions — surface-activity substances, — substantially lowering dura-

bility of quartz.

BBEJEHUE

MaccoBble IPOMBIIIUIEHHBIE B3PBIBHI B CO-
OTBETCTBHH C COBPEMEHHBIMH TPEOOBAaHHUAMHU
K OXpaHE OKpYXalomeH cpeiaspl HE IOJDKHBI
COIPOBOXKIATHCSI MOIIHBIMH BBIOPOCAMH TIBI-
JM W BPEAHBIX ra30B, a Takke (OPMHUPOBAHU-
€M IEePBUYHOTO 00J1aKa, BBIXOSILIETO 3a Mpe-
Jenbl Kapbepa. BakHO obecneunTs HHTEH-
CHBHOE JAPOOJICHHWE MOPOA C MHUHHMMAIIbHBIM
UX Tepeu3MebueHHeM, a IepeMelleHHE He
JIOJDKHO TPUBOJIUTH K 0Opa30BaHUIO BTOPUY-
HOTO TIBIJIEBOTO O0JIaKa WIIM CBOIMTH €0 10
MuHMMYMa. [1611h, 00pa3ylomasicst pu B3phI-
BaxX B Kapbepax, BEIOpacsIBaeTcsi B atMochepy
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BMECTE C IIBLJICTa30BBIM 00JIAKOM M IIOCTe-
TMIEHHO OCCHACT Ha YCTYyNaX, OKOJOKAPbEPHBIX
momaakax 1 6J'II/I3J'I€)K3HII/IX IIOCCJIKax, sABJIsA-
SCh B ,HaﬂbHCﬁIHCM WHTCHCUBHBIM HUCTOYHH-
KOM ITbUICBBIACIICHUA.

AHAJTN3 COCTOAHWUA NPOBNEMBI

HccnenoBanusMu, NpOBENEHHBIMU B OT-
Jiefle  MEXaHWKH B3pbIBa TOPHBIX HOPOJX
UI'TM HAH VxkpauHbl, yCTaHOBIEHO, YTO
OCHOBHBIM MCTOYHHMKOM IIBIJIHM TIPH paspylie-
HUM TOPHBIX TIOpOJ, OypOB3PHIBHBIM CIIOCO-
O0M SIBISIETCS TIPOIIECC BBUIETAa Ta3000pa3HBIX
MIPOXYKTOB JETOHAIMU B3PHIBYATOTO BEIECT-



Ba M CMECH M3 Marepuaia 3a00iKu BMecTe C
NBUICBUAHBIME YaCTHYKaMH, 0Opa30BaBIIIH-
MHCS B 30HE MEJIKOTO APOOIICHUS HA KOHTAKTE
«BB-mopoga», U MEIKOAUCTIEPCHBIMH Yac-
THYKaMH OypOBOTO IITamMa, BOBJIECKACMBIX B
MBUIETa30BYI0 CTPYIO U3 OKPECTHOCTH B3PbIB-
HOMl CKB&XHHBI HWHXKEKIMOHHBIM IOTOKOM
Bo3myxa [1].

Ha WHTEHCHBHOCTh TBUICBBIICICHUS U
JIACTIEPCHOCTh TBUICBU/IHBIX YACTHUYEK, Kak
ycraHoBieHo B [1-6], BimsiroT cremyromime
(haKTOpBI: TOPHO-TEOJOTHYECKHE OCOOEHHO-
CTH MaccHBa (TPEUIMHOBATOCTh U OOBOJIHCH-
HOCTh), YICIbHBIA Pacxoj B3PHIBYATOTO Be-
IIECTBA U CKOPOCTh €ro AEeTOHAIMU, QpaKIu-
OHHO-MHHEPAJIOTMYECKUil COCTaB U MPOYHO-
CTHBIC XapaKTEPUCTUKH pa3pyLIaeMoOi MOpo-
JIbl, MUKPOCTPYKTYPHBIC OCOOCHHOCTH CpEJIbI
(xapakTep KOHTaKTa MEXIY MHHEPATBHBIMH
3epHaMH, IJIOTHOCTh JE(EKTOB BHYTPEHHETO
CTPOCHHS MUHEPAJIOB B BHJIE MUKPOTPEIIHH U
IUIOCKOCTEHN CIIAMHOCTH, a TaK)KE€ CTENEHb MX
MPOCTPAaHCTBEHHOW OpHEHTUPOBKM). U3 me-
peuHCcIIeHHbIX (hAaKTOPOB HAMOOJbIIIEE BIIHS-
HHUE Ha MbUIeOOpa3oBaHHe MPH pa3pyIICHUH
MOJIMMUHEPAJIbHBIX TIOPOJ OKa3bIBarOT CBOPII'
CTBa Cpenbl, T.e. MPOYHOCTHBIC XapaKTepH-
CTHKH TIOPOA0O0OPA3YyIOIIMX MHHEPAJIOB H
IUIOTHOCTH JIeeKTOB UX cTpoeHus. Bemenct-
BHE TOTO, YTO KBapIl — OJIMH U3 CaMbIX MPOY-
HBIX MOPOJ000PA3YIOIUX MUHEPAIOB — CO-
JICP)KUTCS B TOPOJIC, KaK MPaBUIIO, B BUJIE
CBEPXHMHANBHIOB (BBITSIHYTBIC arperatsl, CO-
CTOSIIIUE M3 HECKOJBKUX JECATKOB MEJIKHX
M30METPUYHBIX 3€peH C OOJIBIION IUIOTHO-
cThi0 nedextoB cTpoenus [6]), xkBapricomep-
KaIlie MOPOJIbI, MOIBEPraOIInecs paspyiie-
HUKO II0[ ﬂeﬁCTBHeM JAUHaAMHUYCCKUX Harpy-
30K (B3pBIB, yIap), sSBISIOTCS OCHOBHBIM HC-
TOYHHUKOM MENKOJUCIEPCHOH CHITMKO300I1ac-
Ho#t meutn (0-100 MkM), coctosimied Ha 75-
90% wu Gosee m3 kBapia [2]. YuursBas TOT
dakt, 4TO MemuaHHbI auamerp (CpeaHuit
nmuametp 50 % uwacTuuex TBUICBHIHON (pak-
un 0-100 MKM) IPOMBIIIJIEHHON KBapIeBOR
MBLIM HE MPEBbIIaeT 2-4 MKM IS TIBUTH, 00-
pasoBaslieiics py B3pbIBE HA KOHTakTe «BB-
nopoaa», u 8-10 MkM A bUM B OypOBOM
npiamMe, 4aCTUu4kKu ¢ TaKUMHU CBOMCTBaAaMH MO-
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I'YT JAOBOJBHO JOJIrO HaXOOUThCSA B aTMOChe-
pe mocie B3pblBa 3a c4eT TypOyJIEHTHOCTH
BO3/IYIIHBIX TOTOKOB.

Jns GeckBapiieBbix mopon (TepUmIOTHUTHI,
rabopo, 6a3anbThI) WK OPOJ C COACPKAHUEM
kBapua meHee 10% (rab6po-anaba3oB) menu-
AHHBIA pa3Mep MEJTKOAUCIEPCHBIX YaCTHYCK
pa3pyLICHHOI B3pBIBOM IIOPOIBI OOBIYHO Jie-
*wut B npenenax 30-40 MKM Tpu CpeIHEB3BeE-
meHHOM uX jauamerpe 65-75 mxm [3]. Ipm
B3PBIBHOM pa3pyLIeHHH TakKHX HOpoxa o0paso-
BaBIIIeeCs IBUIETa30Boe 00JaKo OBICTPO pac-
CEUBACTCS M OCEZlaeT B 30HE TOPHOTO OTBOJA 3a
CYET MHTCHCHBHOTO BBIMA/ICHHUS KPYIHBIX Yac-
THYEK MOJT ICHCTBHEM TPaBUTAIIHOHHBIX CHIL.

VYuuteiBas TOT (HaKT, 4TO ¢ yMEHBIICHUEM
MPOYHOCTH pa3pyllaeMbIX MOPOJ BO3pacTaeT
JMaMeTp TBUICBUIHBIX YacTHyeK [1], umeercs
BO3MOXKHOCTh YBEIIMYMBAaTh HX pasMep 3a
CYeT  IIEJICHAIPABJICHHOTO  yMCHBIICHUS
NPOYHOCTHBIX CBOMCTB Cpelbl Ha KOHTAKTe
«pa3pyLIAIOIUA HHCTPYMEHT-TIOPOJa» HIIH
«BB-nopoma».  YMeHbIIEHHE  NPOYHOCTH
KBapICOACPKAIINX TTOPOA MOXKET OBITH JOC-
THUTHYTO TyTE€M BO3/ICHCTBHS HA HUX MOBEPX-
HocTHO-akTHBHBIX Bemects  ([TAB). s
KBapIa TaKKM BEIICCTBOM SIBJISIETCS PACTBOP
Na,COj3, B IpHCYTCTBIH KOTOPOTO CONPOTHB-
JeHHE JAaHHOTO MHHEpala pa3pyLICHHUIO
CHJIBHO MOHMXKaeTcs [7, 8].

Llenv pabomvl — HccneNOBaHNE XapaKTepa
pa3pyLICHUS KBapLCOACPIKAIIMX MOJIUMUHE-
PAIBHBIX TOPHBIX MOPOJ, OCJIAOJICHHBIX IeH-
CTBUEM LICJIOYHOU Cpelbl, TUHAMUYECKHMHU
Harpy3kaMH BBICOKOH HMHTEHCUBHOCTH I
CO3JaHMS PECypco- U BHEProcOEperarouux
CIIOCOOOB UX JOOBIUH.

METOZVKA W PE3YNIbTATbI UCCNELOBAHNNA

Jnst uccnenoBaHusi pa3pyllalOLIEro Aeu-
CTBHSI BBICOKOCKOPOCTHOT'O y/apa Ha KBapll-
coJieprKalliie MOopoJIbl U3rOTaBIUBaIN 00pa3-
el w3 rparuta (S0, — 20-25 mac. %) u xerne-
suctoro kBapuuta (SO, — 16-20 mac. %) B
BUJIC KyOMKOB C pa3Mepom pebpa 25 mm. Ta-
Kre o0pasipl OecHpensTCTBEHHO M C MUHH-
MaJlbHbIE TPEHHEM IMPOJBUTAIOTCA MO Bpa-



HIaroleiics KapeTke HeHTPOOeKHOTO yIapHO-
ro crenaa [9], obecneunBas IpU TOM MaK-
CHMAJIbHYIO CKOPOCTh BCTPEYH C MHUIICHBIO —
120 m/c. KonTponbHble 00pasiibl BBICYIINBA-
71 B 1a00paTOPHOM CYIIMILHOM MIKady B Te-
4yeHue 24 4acoB, a SKCIEPUMEHTAJIbHBIE 00-
pasibl B TEUEHHE TaKOTO e BPEMEHH BBIIEP-
KHUBaNU B HackIeHHOM pacTBope Na,COs.

Wzydenne CTPyKTYpHBIX OCOOCHHOCTEH M
MHHEPaJIOrHIeCcKOro COCTaBa  KBapLCOAEp-
KAIUX TIOPOA — TPAHHTOB M SKENIE3HCTHIX
KBapLMTOB — C MIOMOIIBIO HOJIIPU3ALHOHHOTO
mukpockorna MII-2 B mpospaunbix nutudax
MOKa3aJo CleayroLiee.

I'panum po306blii MEIIKO- U CPeIHE3EePHH-
CTBIIl ypaHconepikaiumii (BatyTuHckoe Mecto-
poxaenue, Kuposorpanckas o6:n.). MuHepa-
JIOTUYECKUH COCTaB. 2ld6Hble MUHEPAlbl —
KUCITBIH Tuiaruokia3 (aapout-omurokias Ne 20-
30) — 40-45%; amduOOBI MIETOYHOTO psijia
3eJIeHOBATO-0yphie TPyl prbekuTa — 16 %;
amM(puOOIbl OCCIBETHBIC TPYIMIBI TPEMOJIUT-
aKTHHONMUTA — 4%0; KBapll MO3aH4YHOH CTPYKTY-
PBI CO CllefaMH TPaHYISIUK ¥ 3aJIe4eHHBIMU
MHKPOTpEUIMHAMH B BHJE CYOBEPTHKAIBHBIX
MOJIOCOK Ta30BO-KUIKUX BKiouenunit — 20-
25%; emopocmenernHvle MUHEPAIbl — KaTbIUT
B BHJE NEIUTOMOP(HBIX 3€peH B IIOJEBBIX
mmatax+amatut  (4acTo  pacroOKEHHBIH
BHYTPH aKIIECCOPHBIX MHHEPAJIOB)+ HE3HAUH-
TEJBHOE KOJINYECTBO OMOTHTA TEMHO-OYporo —
15%; axyeccopmuvie munepanvt — optuT (BHYT-
pH CKOIUTCHHH aM(puOOI0B)+TOPUT B MHKPO-
TpeIIrHaX [UIarnokiasa+ceH (BHyTpH akiiec-
COPHBIX OpTHTA U TOpHUTa) — 5%.

Kenesucmoiii  kgapyum TOHKOIIOJIOCYA-
TBIH, Menko3epHUcThii (MHryIenKkuii ropHo-
oboraTutenbHbll KOMOMHAT, JlHenponeTpos-
ckasg 001.). MUHEpaIOrHYeCKHii COCTaB:
TJIaBHBIE MHHEPAJIbI. OCHOBHBIE PyIHBIC — I'e-
MaTut + Maraetut + maptut — 30-35%; kBapir
Menko3zepHuCThIE — 20%); BTOpOCTETIEHHBIE
MUHepanbl: cyabUIBl JKene3a — MUPHT +
XaIbKOMUPHT (Cliesibl) + muppoTuH (crensr) +
Mapkasut — 2-3%; cirobl U CITIO0NO0A00HbIE
MUHEPAIbl — XJOPUT+CENATOHUT + OHMOTUT +
CTHJIBIIHOMENTAH (3aMOMHUTENN MHUKpPOTpE-
muH) — 3-4%; ampubOoIbl — KYMMHHTTOHHUT +
anpManauH — 10-15%; Fe-kapOoHatel — cume-
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POILIC3UT + CHUACPHUT + MUCTOME3UT + (eppo-
qonoMuT — 15-20%; rumpooKHCIbI Kene3a —
TeTUT + JCUIOKPOKHUT — 710 1%0.

[lonmyueHHble TIPU  BBICOKOCKOPOCTHOM
y/lape O CTaJIbHYI0 MHUIIEHb MPOIYKTHI pa3-
PYIIEHHs KBapICOAEPKAIIUX MOPOA pasess-
nu Ha (pakiuu Ha JabOpaTOPHBIX CHTax C
pa3mepamu saeek oT 50 qo 400 mxwM, ompene-
JSUTA MacCy KaxaoW (pakuuu, a rpaHyno-
METPUYECKHUI COCTaB MeNbYailliell MbUIEBU-
ot ¢pakimu (0-100 MKM) IOMOJHHTEIHHO
H3y4dal C [OMOIIBIO MOJSPU3ALUOHHOTO
Mmukpockorna MII-2, ykomiiekroBanuoro 20-
TH KpaTHBIM OOBEKTHBOM, WHTETPAIIHOHHBIM
cronukoM UCA u orcuetHbiM 10-TH KpaTHBIM
OKYJIIPOM, YTO IIO3BOJISUIO YCTaHaBIIMBATh
pasMepbl OTJENbHBIX YaCTHYEK Pa3pyIICHHON
nopoas! (3epeH M HX OOJIOMKOB, MHHEPAaib-
HBIX cpocTKOB) mpu yBeaudeHnn 300X ¢ Tou-
HocThio 10 1 MxM. Kpome Toro, B moine 3pe-
HUSI MHKPOCKOTIA TPU YBEIHYCHUU MOPSIIKA
600X mo xapaKTepHbIM ONTUYECKUM KOHCTaH-
TaM OMNPECISII MUHEPATIbHBINA COCTAB TbLIe-
BUAHOW ()paKIMK UCCICYEMbIX MOPOJ U aHa-
m3upoBaid  (GopMy HYacTHYeK, 00pa3oBaB-
LIMXCS B IPOLIECCE Pa3PYIIEHHUs TIOPOIbI.

JlaHHBIE MHEKpOTpaHyJIOMETpHH 00padaThI-
B METOJIOM HPHOJIKEHUS HKCIIEpPUMEH-
TaJbHBIX KPHUBBIX K JBYXIapaMETPUUCCKHM
3aBHCHUMOCTSIM, UCIIONB3Ysl CTaHAApTHBIE IPO-
rpammebl Ha si3eike BASIC, a mo maHHBIM CHTO-
BOTO aHaJIN3a CTPOMJIM THCTOrPaMMBbI (ppaKiy-
oHHOro coctaBa B Microsoft Excel.

B mporecce mccnenoBanuit GpaxmuoHHO-
MHUHEPAJIOTHYECKOr0 COCTaBa MPOIYKTOB pa3-
PYILICHHS KBapICOAEPKAILIMX MOPOJ — IPaHH-
TOB M JKEJIE3UCThIX KBAPIUTOB — YCTAHOBJICHO
cleyrolee.

MenkoaucnepcHble MPOIYKTHI pa3pyliie-
Hus 00pasnoB Batytuackux rpanutos (ppak-
st 0-100 mkM), HeoOpaboranusix ITAB, Ha
90-95% cocTosT N3 BEITSHYTHIX OCTPOYIOJIb-
HBIX OOJIOMKOB KBapLa W MOJIEBBIX LINATOB
(MukpokinHa U ansourta) u Ha 5-10% cirozsl
(6wotmra). [Ipu 3TOM Menbyaiine 0GIOMKH
KBaplia M MOJEBBIX MINATaX MPUCYTCTBYIOT B
aHAM3UPYEMBIX TPO0ax MPUOTUIUTEITHHO B
paBHbIxX noisx (puc. 1, a).



Puc. 1. Mukpopomozpacpus npodykmog paspyweHus
2padumos (a) u xenesucmolx keapyumos (6);
ysenuyenue 300.x: Q — keapy, F — nonesoli wnam,
Mt — mazHemum

MenKoAHCTIEpCHBIX  MTPOAYKTHI  paspylie-
HHUS HEOOpabOTAHHBIX IMOBEPXHOCTHO-aKTHB-
Heix BemmecTB ([TAB) jkene3ucThIX KBapIUTOB
Ha 95-99% coctosT U3 00710MKOB KBapia. O0-
JIOMKH ¥ 3€pHa PYAHBIX MHUHEPAJOB, a TAKXKe
CIIOM, THAPOCTION W ampuOoasl (MarHeTur,
OUOTUT, XJIOPUT, CTHJIBIIHOMENAH, KYMMHHI-
TOHHMT) B TIOJIC 3PSHUSI MUKPOCKOINA HabIro1a-
0TCs penko. MX coiepkaHdHe B MPOJYKTax
pa3pyLIeHUs] TaHHOW IOPOIBI HE MPEBBILIACT
1-5% (puc. 1, 6).

IIpy# MHKPOCKOMMYECKOM HM3yYSHHH MpO-
IYKTOB pa3pyIIeHHS] BBICOKOCKOPOCTHBIMH
yIApHBIMHU HATPy3KaMHu 0Opa3oB TPaHUTOB U
JKEJIE3UCTHIX KBAPIUTOB, 00pabOTaHHBIX KOH-
neHTpupoBanHbM pacTBopoM NayCOs, ObuTO
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YCTaHOBJIEHO, YTO B COCTaBE MENKOJIMCIEpC-
HbIX yactnuek ¢paxunu 0-100 MM npeBanu-
pyeT KBapll, XapaKkTepusyloluiica 6oaee Ok-
pyriioii popMOHi IO CPaBHEHHIO C YaCTHYKAMHU
KBapIa Takou ke (pakiuu Ul CyXux o0paz-
LIOB, T.€. B IPOAYKTaX pa3pylIeHHUs MpPaKTH-
YecKd He HaOII0JalTCs OCTPOYroJbHbIE 00-
noMkH (puc. 2).

E

Puc. 2. Mukpopomozpagpua npodykmos xenesucmozo
keapyuma 06pabomanH020 HaCbIWEeHHbIM Pacmeopom
NaC0; ygenuyenue 300.x: ceemnsie 3epHa — kgapy,
meMHble — MazHemum

I'panynomerpus MPOXYKTOB pa3pyLICHUS
KBapIICOIEPKAIUX MTOPO (TPaHUTOB | Kele-
3HUCTHIX KBApIMTOB) MO3BOJMIIA YCTaHOBHUTH
CYIIECTBEHHOE YBEIWYCHUE CPETHETO pa3Me-
pa MENKOIWCIIEPCHBIX YaCTHI, a TaKXKe HX
MEIMaHHOTO W KBapTWIBHBIX Pa3MEpOB VIS
nopoz, obpadoranubix [TAB — HachIleHHBIM
pactBopom Na,COs. PesynbraThl TpaHyIo-
METPHU MPOJIYKTOB pa3pylIeHUs KBaplCo-
Jiep)KaIluX MOPOA, CYXHX M TIOCie BO3IEHCT-
Bust [IAB, npuBesnens! Ha puc. 3 u B Tabm. 1.

AHanu3 NaHHBIX, NPHUBEACHHBIX Ha pPH-
cyHkax 1-3 u B Tabnwmile, MO3BOJUI YCTAHO-
BHUTH, YTO TIPH BO3ACHCTBUH Ha KBapIICOACP-
JKamue ropHele mopoasl [1IAB, o6magaromux
LIENOYHON peakuueil, XapakTep ux paspylue-
HUS TIOJ] NIEHCTBHEM YIApHOTO HATPYXEHHUS
HU3MEHSeTCS.

B wactHOCTH, B cyxux oOpa3snax KBaplco-
JiepKalluX MOpoJ pa3pylleHHe HMPOUCXOJNT,
KakK 10 KOHTaKTaM MHUHEPaJbHBIX 3€peH, clia-
TaolUX MOPOAY, TaK U IO MEX3EPHOBBIM
rpanniaM. B obpasuax, moiBepruyTHIX Jei-



cteuto [TAB, pazneneHue moauMUHEPATHLHOMN
MOPO/bl Ha MEJNKOAWCIEPCHBIE (hparMeHTHI
MPOHUCXOIUT B OCHOBHOM IO MEX3EPHOBBIM
rpaHHIlaM — KOHTaKTaM MUHEPaJIbHBIX 3€pEeH.
I[Ipy 3TOM KpYIMHOCTH MEIKOIMCIIEPCHBIX
YacTHYEK, COCTaBIIOIIMX  IBUICBHIHYIO
¢dpaxuuto (0-100 MkM), yBenUuMBAaeTCS AJIs
rpaautoB B 1,15-1,25 paza u B 1,6-2,4 paza
JUTSL JKEJIE3UCTHIX KBAPIIUTOB.

Crenyer OTMETHTH, YTO BEJMYMHA KO3(-
¢ummenta paBHOMEepHOCTH JapoGieHust (Ko-
s¢duImeHTa COPTHPOBKH) TS TOPHBIX TOPOJT
00BIYHO HaxoAATCs B uHTEpBase 1,5+3, u uem
MEHBIIIE €r0 3HaUEeHHUE, TeM OOIbIIIe JaCTHIEK
C OJMHAKOBBIM pa3MepoM IPHCYTCTBYET B
aHAIM3UPYEMOH (paKIHH.

Jl1st rpaHUTOB, TIOJBEPKEHHBIX JCHCTBUIO
[TAB, Benmuuna koadduimeHra paBHOMEp-
HOCTH JAPOOJICHUS] MaJlo U3MEHSETCSI TI0 CpaB-
HEHHIO C aHAJOTHYHBIM IapaMeTpoM Ul Cy-
xux mopox (uyTh Gonee 2%). Jlist aHATH3M-
pyemoii ¢pakuuu 0-100 MKM KeNe3UCTHIX
KBapIUTOB KOX(PQPHUIMEHT pPaBHOMEPHOCTH
JIpoOeHHs yMeHbIaeTes mouty Ha 14%, 4o
CBHJICTENBCTBYET O Oojee paBHOMEPHOM
JpoOJIEHUH BBICOKOCKOPOCTHBIM yIapOM JIaH-
HBIX OpOJI Ha KOHTaKTe «MHILIEHb-II0OPOJIa»
nocie Bo3neiicTBua Ha Hux ITAB — Hacel-
meHHoro pactBopa Na,COs.
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Puc. 3. KymynamueHole Kpugbie epanynomempuyecko2o
cocmasa menkoducnepcHolx gpakyul (0-100 mkm)
00pasyos 2paHumos (a) u xene3ucmoix K8apyumos
(6), paspywieHHbIX 8bICOKOCKOPOCMHBIM yOapOM:

1 — cyxue 06pasyesl; 2 — 06pasel, 0cnabneHHbie

delicmauem MAB (Na;C03)

JAHHbIE TPAHYTIOMETPUYECKOTO AHAJIN3A KBAPLICOAEPXKALINX 1OPOJ, Tabnuya 1
PA3PYLIEHHbIX BbICOKOCKOPOCTHBIMU YLAPHBIMU HATPY3KAMU, T1PU
PA3JINYHbIX YCTIOBUAX BO3AEACTBAA
. | Ksaprums- ) | Koodpdpuument
Cpemmmit 50 (meau- Ksap Ksap pPaBHOMEPHO-
VYcnosust BO3- pa3mep o THIb- | THIb-
IMopona . aHHBIN pa3- CTH IpOOIICHUS
JIeCTBUS YacTHIl, 25, 75,
Mep yac- (copTupoBku
MKM MKM MKM
THIL), MKM YACTHUIL)
YpaHoHOCHBIE Tpa- Cyxas nopoza 31,35 18,46 7,27 37,89 2,28
HUTHL. Batytuackoe | Ilocne 24 4 BbI-
MECTOPOIKICHHE JIEPIKKH B Ha- 35,52 2234 8,56 47,14 233
(KupoBorpackast CBIIIEHHOM pac-
061., VkpanHa) tBope Na,CO3
Cyxas mopojia 26,59 12,22 4,40 29,44 2,61
XKenesucteie kBap- [Tocne 24 4 BHI-
uuThl. UHrynenkuit JIEP’KKU B Ha-
I'OK (KpuBoii Por) | ceimennom pac- 4143 28,92 1151 ) 58,28 2:25
tBope Na,CO3
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Ha KOHTaKTe «IIOPOJOPa3PYIIAIOIIUA HHCT-
pymeHT-niopona» wiu «BB-nopoga». Ha oc-
HOBE JaHHOTO 3((dekra MOryT ObITh pa3pado-
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