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CEKLUA 14. KOMIIVIEKCHOE UCIIOJIB3OBAHUE MUHEPAJIBHOI'O CBIPhA

BBICOKAsI KOTE€3MSl POJCTBEHHBIX CTPYKTYD ITO3BOJMJIM IOJYYHTH BBICOKOI((EKTUBHBIH MaTepuan ¢ 3aJaHHBIM HabOpOM
CBOWCTB.

Oco0blil UHTEpEC BBI3BIBAET HCIOIB30BAHUE OTXOJOB MPOMBIIIIEHHOCTH B NMPOM3BOJCTBE CHIMKATHBIX SYEUCTBIX
0eToHOB. DPPEKTUBHOCTH MCIIOIB30BAHMS MPOMBIIIIICHHBIX OTXOJ0B 00YCIIOBJICHA TaK)KE BBHICOKOH JOJIEH 3aTpaT Ha CBHIPbE
(30-40%) B cTpyKType ceOECTOMMOCTH CHIMKATHBIX SYEHCTHIX MaTepuaioB. B uacTHOCTH, 3aMeHa LIEeMEHTa B ra3o0eToHe
JOPYTHMH BSDKYIIUMU ITTO3BOJISIET CHU3UTH CTOMMOCTBH CBHIPBEBEIX MaTepHaioB Ha §8-10% NpH MCIIONB30BaHUM CMEIIAHHOTO
H3BECTKOBO-IIEMEHTHOTO BSDKYILETO; Ha 25% — IUIsl H3BECTKOBO-IIITAKOBOTO U 110 80% IpU NCIIOIb30BaHUH CIIAHIE30JIbHOTO.

be3yciioBHO, BO3MOKHOCTH T€OHHKH MOMCTHHE HE OrpaHUueHbl. [lon0upasi TeXHOIOTHYECKUE PeKUMBI 00paboTKH
(aBTOKITaBHBIE, THAPOTEPMAIILHBIC, BHICOKOTEMIIEPATYPHBIE U JIp.) MOKHO HAIIPABJICHO YIPABISTH CHHTE30M KOMIO3HUILIUH C
MOBBIIIEHHBIMU 3KCILTYaTAI[OHHBIMU XapaKTePUCTUKAMU. | €OXUMUS KaXI0T0 3JIeMEHTa, COJEPKaIIerocs: B 3eMHOH Kope, —
3TO HCTOYHHK 3HAaHMH M MPOTOTHUN pa3pabOTKH HOBBIX MATEpPHANOB C 3aJaHHBIMH CBOMCTBaMM, MO CYTH «TOTOBas»
METOJIOJIOTHS CO3/IaHMS HCKYCCTBEHHBIX MAaTEPHAIOB Pa3IMIHOI0 TEXHMIECKOTO HAa3HAUCHHSI.

NMPUMEHEHME BYPOBbIX LUJTAMOB B U3rOTOBJIEHUU CTPOUTEJIbHbIX MATEPUAIIOB
B.P. laneeB
HayuHbin pykoBoguTens - npodgeccop O.B. KasbMuHa
HayuoHanbHbIl uccnedoeamenbckuli Tomckulli nonumexHuveckuli yHueepcumem, 2. Tomck, Poccus

OJHOM M3 aKTyallbHBIX NPOOJIEM COBPEMEHHOM 9KOJIOTHH SIBIISIETCS CHIDKEHHE YPOBHS ONACHOCTH NPH 00pAaIleHUN
C HEKOTOPBIMH BHUAAMH OTXOJIOB. BypoBbI€ IITaMbl OTHOCSTCS K TAKMM OTACHBIM OTXOJIaM M IPEJCTABIAIOT co00it cToiikue
BOJIOHE(TSIHBIE CYCIIEH3HH, TBEPAAS 9acTh KOTOPBIX COCTOMT W3 MPOJYKTOB Pa3pylIEHHs TOPHBIX MOPOJ 3a00sl M CTEHOK
CKB@KHHBI, IPOIYKTOB HCTUpPAHUS OypoBOTO CHapsia U oOCagHBIX TPyO, TIIMHHUCTHIX MHUHepanoB [1]. 3a cuer comepkaHus
TOKCHUYHBIX KOMIIOHEHTOB OYpOBBIX PacTBOPOB, HE(TSHBIX YIJIEBOJOPOJIOB, a TAKIKE TSHKEIBIX METAJUIOB, OypOBBIE IIITaMBI
OKa3bIBaIOT BPEIHOE BO3JCHCTBHE HAa OKPY)KAIOLIYIO CPEAy U 30POBbE YEJIOBEKa, OCHOBHBIM ()aKTOPOM YEro SIBISIETCS MX
TOKCHYHOCTb.

OrpHuarenbHOE BO3ACHCTBHE OYPOBBIX IIIAMOB ONPEENACTCS CIEAYIOMMMH (aKTOpaMu:

- TOKCHKOJIOTHYECKOE BIIHSHHE HA YEJIOBEKA U DKOJIOTHIO;

- He()TSHBIC YTIIEBOJOPO/IbI HAKATIIMBAIOTCS B TKAHAX PACTCHUH U OpraHax KUBOTHBIX;

- coepxauuecss B OypOBBIX LITaMaX TsDKENIbIC MeTauibl (PTYTh, KaAMHH, CBHHEL, MBIMIbSK, HHHK U Jp.)
3arps3HAIOT TuApocdepy ¥ N3MEHSIOT PU3NKO-XMMHUUYECKUE TapaMeTphl BOIbI;

- KOMIUIEKCHOE BPEJHOE BO3/CHCTBIE, OKa3bIBaeMOE Ha ITOYBY.

Hedts m ee ¢pakuuu MNOpeACTaBIAIOT COOOH TIJIaBHBIA TOKCHYHBIM areHT B COCTaBe OYpOBBIX IIJIAMOB,
CKAIUTMBAIOIIHUICS B Tpolecce OypeHMs NpU MX KOHTAaKkTe ¢ CbIpoil HedThio. COrNacHO MEXIYHAapOIHBIM CTaHIApTaM,
JIOITyCTUMOE cofiepkaHne He()TH B cOpachiBaeMbIX OYPOBBIX HIIaMax MOCIE MX OYHCTKHU, JOJDKHO ObITh He Oonee 100 r/kr.
Tax ke B OypOBBIX IUIAMax COACPIKATCS PA3IMYHbIC XUMHUUYECKHE COCIMHEHHS, TPUMEHSEMbIE IS IIPUTOTOBICHHS OYPOBBIX
pacTBOpoB. B nutame conepxurcs runa B konudectse oT 30 10 90 % u yrsoxenurens — 10-30 % [1].

B nwuTeparype ommcaHbl pa3iMYHBIC IMOAXObI K CHIDKEHHIO BPEIHOro Bo3ieiicTBus OypoBbIXx mutamoB. Ha
CETOAHSIIHUI J€Hb OCHOBHBIM W HauOOJIee YacTO HCHOJNB3YyEeMBIM METOJOM YTHIN3aluH OypOBBIX OTXOHOB OyIeT WX
3aXOpOHEHNE B IUIAMOBBIX amOapax. s peanmsaruu 3Toro crocoba OypoBOil IuIaM CBO3HTCS B €CTECTBEHHBIE OBpArd,
0TpabOTaHHBIC Kapbephl U CIEIHATBHO BBIPHITHIC KOTIOBAHBI, C IIEJBI0 WX 3aXOpoHEHHWe. J[aHHBIH METON MMEET Pl
HEJOCTAaTKOB. Bo-mepBbiX, OypoBOii IIaM HPOAOIDKAET MPEACTABIATH OMACHOCTh Ul OKPYXKAIOIIeH Cpelbl, XOTh U B
MEHBLIEH CTeneHH. BO-BTOPHIX, OCTaeTCS HE PEATN30BaHHON BO3MOKHOCTD JTAJIbHEUIIIEr0 UCTIONB30BaHMs OypOBOroO HIIaMa,
B Ka4eCTBE BTOPUYHOI'O MAaTePUAIBHOTO pecypca.

C nenblo peanus3alyi 3TOH BO3MOXHOCTh, B MOCJIEAHEE BPeMsl, IPEINOYTEHHE OTAAETCs crocobam mnepepaboTKu
OypoBOro IiTaMa, IPE/NOoNaraoIliM ero JaibHeiiee uenons3oBanue. Hanpumep, nprMeHeHne GUIbTpyOnmMx 0001049eK
(reokoHTeiiHepHass 00paboTrka). CyIIHOCTh JTAHHOTO CIOCO0a 3aKioYaeTcss B 00E3BOKHMBaHHE OypOBBIX IUIAMOB B
reoKoHTelHepax. ['€OKOHTEHHEpHl NPEICTaBISIOT COOOHW O0OJIOYKM, HM3TOTOBJICHHBIE W3 (QUIBTPYIOIMX TEKCTHIIBHBIX
MaTepHaioB, YTO IMO3BOJSIET MPOM3BOJUTH OOPabOTKY IINIAaMOB B OJHOM TEXHOJOTMYECKOM Yy3ie. I[Ipowcxopsmue B
FeOKOHTeﬁHean CJIOXKHBIC IIPOLECCHI B OCHOBHOM OIIPEACIAIOTCS BJIUAHUEM NBYX CHJI: CUJIbI THAPOCTATUYECKOTO NaBJICHUSA
CJIOS LIJIaMa ¥ KalMJUIIPHON CHJIBI BCACBIBAHHS )KHIKOCTH B MEXIIOPOBOE MpocTpaHcTBO. OOpabaTsiBaeMblil GypoBOil Htam
MpUoOpeTaeT MPOYHOCTHBIE CBOMCTBA IPyHTONMOAOOHBIX MaTepuaioB [1]. [laHHBIN METOA MMEEeT Kak JOCTOMHCTBA, TaK U
HeJqocTaTki. J[OCTOMHCTBOM mepepaboTkH OypoBBIX IIIAMOB C HCIIOJIB30BAHMEM TI'€OKOHTCHHEPOB SIBISIETCS OTCYTCTBHE
KallUTaIbHBIX [[EXOB MEXaHMYECKOro O0Ee3BOJKMBAHHS, HU3KHE MaTepHano- M 9SHepro3arparbl. HemocTaTKoM SsBISETCS
CJIOXHOCTB TPOIIECCOB, MPOTEKAIOMINX TIPH 00€3BOKMBAHUU OYPOBBIX IJIAMOB B (pHIIBTPYIOIIEM KOHTEHHEpE, ¥ TPYAHOCTE B
UX yIpaBJICHHUN.

BTopoii criocob yrunuzanuu OypoBBIX IIUIAMOB 3TO HX NepepaboTka B OyPOIMTOBYIO CMECh B LIIJIAMOBBIX ambapax
HETIOCPE/ICTBEHHO Ha TEPPUTOPUM KYCTOBBIX Iutomanok [7]. Mcnoms3oBanne OypoBOro mmiamMa B KadecTBE OCHOBHOTO
KOMIIOHEHTa OypOJIMTOBOM CMECH pealli3yeTcsi C UCIOJIb30BAHUEM IEMEHTa, ecka U KapOOMUHOTO NeHousomna. Mexons u3
CTEICHU BJIQKHOCTH MPHUMEHSIEMOro GypoBOro Iuiama, COCTaB CMECH MOXKET u3MeHsAThes. C 100aBleHHEM KOMIIOHEHTOB B
OypoBoOH IIIaM Macca CMecH OyJeT yBeIM4MBAThCS, HO NIPH 3TOM 00BeM Oyner ocraBaThesi Oe3 M3MeHeHHH. Matepuai,
MOJTydJaeMblil B IPOIECCEe pealn3aluyl JAaHHOTO METOZa, MCHONB3YeTcs ISl OTCHIIIKM OCHOBAHMH KyCTOBBIX IDIONIAJIOK,
YKpEIUIEHHsT OTKOCOB JOPOI M PEeKyJbTHBALMM LUIaMOBBIX ambapoB [7]. K HemoctaTkaM MeTona MOXXHO OTHECTH
npoucxopsiee odpazoBaHue 00ibIIOr0 00beMa MPOAYKTa, KOTOPHIH HE NMPUMEHSETCS BBUIY HH3KHX MOTPEOUTENBCKHX
cBoiicts [8].

381


https://core.ac.uk/display/249319215?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

1IPOBJIEMBI 'EOJIOI'MU 1 OCBOEHUA HEJ[P

TperbuM npuMepoM nepepaboTKu OYpOBBIX ILIAMOB SBJSETCS €r0 MCIOJIb30BAHME KaK KOMIIOHEHTAa MAcChl IS
HOJIYYeHHUs KePaM3MTa M KAaTAJIUTUYECKUX I'PaHyJIMPOBAHHBIX MaTepHanoB. KepaM3uT yacTo MCHONIB3yeTCs UL MOJIy4eHUs
KepaM3UTHO-0eTOHHBIX 0110k0B. Karamuruieckne MaTepuansl MEpCIeKTHBHBI U1 MCIOJIb30BAHUS B TEXHOJIOIMH ITyOOKOit
OYHCTKH CTOYHBIX BOJ OT PACTBOPCHHBIX OPraHMYECKHUX BELICCTB M B TEXHOJIOTMHM HepepaboTKH He(TEelTaMOB UL
YCKOPEHHUsI IpoLiecca KOMIOCTUPOBaHusI [5].

JlpyruM mpuMepoM HCIIONb30BaHUS OypOBBIX IIIAMOB MOXKET OBITh €ro NpHUMEHEHHE B KauecTBE TEXHOI'CHHOM
J00aBKY ISl CTEHOBON KepaMUKH IIPH IPOU3BOACTBE KepaMuieckoro kupnuya. JlobasieHne 6ypoBoro nuiaMa 1o3BojisieT He
TOJIBKO IOBBICUTH OCHOBHBIE TEXHHUYECKUE MTOKA3aTEIN HU3KOCOPTHOTO ATIOMOCHIMKATHOTO CHIPbs, HO M IaeT BO3MOXKHOCTh
MOJTy4YEeHUsI HOBBIX BHIOB CTEHOBOI KEPaMHKH.

Takum oOpa3oM, aHamH3 CHOCOOOB 00€3BpEXKHMBAHUS MOKa3al, YTO Haubojee MEePCIEeKTHBHBIM SBISETCS CIOCO0
nepepaboTku OypOBBIX IAMOB B TOTOBBIN NMpoaykT. OZHUM U3 Hauboiee PaloHaIbHBIX CIOCOOOB MEepepadOTKH IIJIAMOB
MOXXHO CYMTATh MX NPUMCHEHHE B KauecTBE CHIPbS JUIS CTPOMTEIBHOH OTpAciH, KOTOpas, KaKk M3BECTHO, OTHOCHUTCS K
MacIITaOHbIM U MHOTOTOHHA)KHBIM MIPOM3BOJICTBaM [4].

Lens paboTBl — yCTaHOBHTH INMPUHIMIHNAIGHYIO BO3MOXHOCTH HCIIONB30BaHWS OypoBOro IulamMa B KadecTBe
KOMITOHEHTa CMECH JUISl H3TOTOBJICHHUS CTPOMTEIBLHOTO KaMHs, IPUMEHSIEMOT0 B JTOPOKHOM CTPOHUTEINIBCTBE, C MOIydeHHEM
OTHOCHTEIBHO JICIIEBOr0 MaTepuaa.

B Ka4ecTBe 0o0BbeKTa

18000 HCCIIeIOBaHUS BBIOpaH OypoBOH HLIaMm,
16000 BBICYILICHHBIH npu KOMHaTHOM
TeMIlepaTtype A0 IOPOLIKOOGPa3HOro

14000 cocrosaust (puc. 1). TlepBoHavansHO
12000 oUiaM — u3Medbdancss B IIapOBOM
MeJIbHULE c MOCIIE Y IOIIUM

10000 nobGapneHneM nemenTa mapku I 25,5 b B
8000 KojudecTBe 15 % OT Macchl 1Iama u
30 % mecka. [anee B cMech 100aBisIn

6000 i 5% TMATOMUTA " BOZY c
4000 | NepeMeIIMBaHueM ¥ 00pa3oBaHHEM
y1o0OyKITaabIBaeMOl MacChl, KOTOPYIO

2000 nepeHocun B (Gopmel. Uepe3 CyTKH
0 . . . . . , o0pa3upl H3BIEKATM M pa3Meliaid B

10 20 30 40 50 60 70 BaHHE C TUJIPABIMYECKUM 3aTBOPOM IS

MIPOTEKAHUsI TPOIIECCOB TBEPACHUS B

TeueHue cemu AHen. s onpeneneHus
Puc. 1 Penmzenozpamma ucxoonozo 6ypoeozo uiniama MPOYHOCTHEIX  XAPAKTEPHCTHK ~ OBLIO

H3rOTOBJICHO IecThb 00pasmos
pasmepoMm 10x10x10 mMMm. PesynmbraThl M3MepeHUII OCHOBHBIX CBOWCTB, M3TOTOBICHHBIX OOpa3lOB yKa3aHbl B TaOmuie 1.
BrisBieHo, uto cpemHsist mwioTHOocTh cocraBisier 800 kr/m®, mpouHocTs npu cxatuu 2 MIla. JlaHHBIE XapaKTepHCTHKU
YKa3bIBalOT HA OTHOCUTENBHO HU3KYIO IIPOYHOCTH 00Pa3IioB.

Tabnuya 1
Cocmag ucxoonoii cmecu u 0CHOGHbIE XAPAKMEPUCHUKU 00PaA3108
ICoctaB ncxoaHo cmecH, Mac. % KonnuectBo [Tpounocts mpullnoTHOCTS,
IIamM MEeCoK EMEHT ImnatoMut BOJIBI, %0 cxarun, o, MIla |p, kr/m3

50 30 15 5 76 2 800

B pesynbpTaTe MpoBeACHHBIX KCIIEPHMEHTOB Ha OCHOBE OypOBOIO IIIama IOJIydeH MaTepuai, KOTOpPbIH, OJHAKO
HUMEeT HU3KYI0 MEXaHMYECKYI0 MPOYHOCTh, YTO TPeOyeT KOPPEKTHMPOBKH MCXOAHOTO cocTaBa. IIpH MPUMEHEHHH DaHHOTO
Martepuajga B CTPOMTENBCTBE M YKPEIUIGHMH BHYTPH IIPOMBICIOBBIX JOPOT €ro MPOYHOCTh JAOJDKHA COOTBETCTBOBATDH
tpeboBanmsaM ['OCT 23558-94, a mmenHo nocturate 3HadeHuss He MeHbie 10 MIla. DTo B cBOIO ouepenp MO3BOJHT
COXPAHSTH JOPOTU C HEOJAHOPOJHEIM M HEYCTOWYMBBIM COCTABOM TPYHTA. YUHTHIBAs, YTO MAaTePHANl COCTOUT U3 MAaTEpPHAIIOB
HEOPraHMYECKOro MPOUCXOKICHHS, @ TOKCHYHBIC COCTABJIAIONINE EPEXOAAT B TBEPOE HEPACTBOPHMOE COCTOSIHHE, TIPOIYKT
B TIEPCIEKTHBE MOKHO PacCMaTPHUBATh KaK SKOJOTHUECKH O€30MacHBIH s OKpY’Karomel PUPOIHOH Cpelibl, O CPaBHEHUIO
C HCXOJHBIMH OYpPOBBIMH OTXOJaMH, KOTOPBIE OTHOCSTCS K TPEThEMY KJIAcCy OIMAaCHOCTH. DTO MO3BOJHT CHU3UTH UX BPEHOE
BIIMSIHHE KaK Ha OKPY KaIOLIyI0 Cpe/ly, TaK M Ha 3J0POBbE JIFO/ICH, HEIOCPEICTBEHHO 3aHATHIX B IAHHOH 00I1acTH.
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M3YYEHUE CTPYKTYPbI AMIOMOCUITMKATHBIX KOMMNOHEHTOB
E.A. AmutpueBa
HayuHbIn pykoBoauTens - npodeccop E.H. NoTanosa
Pocculickuli xumMmuko-mexHosio2u4eckuli yHueepcumem um. [.U. MeHOeneeea, 2. Mockea, Poccus

B HacTosimee BpeMsi OCTPO CTOHUT BOIPOC O 3alIUTE OKPYKaromied cpeabl. Kak M3BeCTHO, BHIOPOCH! YTIIEKUCIOTO
raza MOTYT TPHUBECTH K CYIICCTBEHHBIM HW3MCHCHHSM Ha IUIaHETC 3a CYET MApHUKOBOrO 3((eKTa — TOBBIIICHUS
TEMIIEPaTyphl TOBEPXHOCTH 3EMIIH MO TPUYMHE CKOIUICHUS IMMapHUKOBBIX Ta30B B aTMocdepe. BIOpoc MapHUKOBBIX ra3os,
ocobenHo auokcuna yriuepoaa ( CO, ), cBA3aH rIaBHBIM 00pa30M CO CKMTaHHEM TOILIMBA U C JeKapOOHH3alUeil H3BECTHAKA,

KOTOPBI B 4icTOM Bue comepxut 44 mac. % CO, [4]. IIpon3BoACTBO IIeMEHTa OTHECEHO K MPHOPHTETHBIM HCTOYHUKAM
BBIOPOCOB MAPHUKOBBIX I'a30B BO BCEM MHpE. YUEHBIE [0 BCEMY MUPY CTaparOTCs CHU3MTH KonudecTBo Beliensemoro CO,

3a CYET 3aMEHBI OCHOBHOI'O KOMIIOHCHTA LIEMEHTA — KIMHKepa. AJBTEPHATHBOI KIMHKEPY MOTYT OBITh pa3iM4HbIC HUIAKH U
30J1bI, HO UX KOJMYECTBO B COCTaBE LIEMEHTA OIPaHHYCHO, IOCKOJIBKY TPEOYIOTCS OIpeeICHHbIC CBOICTBA IOMYUYCHHBIX
BSDKYIIUX MaTepuaios [1].

ITosToMy, 0coboe BHHMaHHE YAENSETCS M3YyYCHUIO KalbIMHUPOBAHHBIX TJIMH, KOTOPBHIE MOTYT BBICTYHATh KaK
MyILIOJaHOBbIE 100aBKU. [ JIMHA, Kak MUHEpaIbHOE CHIPhE, PUCYTCTBYET MPAKTHYECKH BO BCEX CTpaHAX MHpPA, U JTOBOJIBHO
JerKo J00BIBaeTCs, B pe3ysbTaTe 4Yero, MPOM3BOJICTBO C HCIIOJIb30BAHHEM TIIMHUCTBIX JTOOABOK SKOHOMHYECKH BBITOJTHOC.
OOBIYHO TVIMHA COACPXKUT CMECh PasIMYHBIX INIMHUCTBIX MUHEPAJOB, TAaKMX KaK KAOJMHWT, HJUIMT, MOHTMODPHJUIOHUT H
GOJIBIIYIO YacTh MPHUMECHBIX MHHEPAIOB, TAKMX KaK KBApLl, KAJIBLHT, CIIO/BI. DTH NPUMECH CIIOKHO YAAISIOTCA H TPeOyIOT
BJIQXKHOTO 00OTallleHHsl C MOCIeAyoleld cymkoid. B cBs3u ¢ 3TUM, TepMuueckas 00paboTKa IJIMH — OJHO W3 BaXKHBIX
HaIpapJICHHIl CHIKEHHUS COZlepKaHus KIMHKepa B ieMeHTe [3].

AJIOMOCHJINKaTHBIE KOMIOHEHTHI (TJIMHBI) Pa3sHOrO NMPOHMCXOXJICHUS MMEIOT CBOM YHUKAJIBHBIA cocTaB. UTOOBI
nomo0paTh ONTUMAJBHBIN PEXHUM 00XKHTra HE0OOXOMMO NPEkKIe H3YINTh MHHEPAJIOTHUECKUIT cOCTaB HOOBITOH ITHHBI. Bhutn
u3y4eHsl 4 oOpasiia pa3HOTro MPOUCXOXKICHHS M PA3HOT0 XUMHUYECKOTo cocTasa (Tabu. 1).

Taonuya 1
Xumuueckuii cocmag anioMoCUIUKANMHBIX KOMROHEHM 08

CoiepxaHne OKCHIIOB, Yo
No 0O6o3HaueHNE MecTopoxaenue Sio, ALO, | Fe,0, | Ca0 MgO SO, R,0
1 | rat Bororpazckas 5779 | 1350 |542 |632 |193 2,33
00J1acTh
2 I'm2 Bpsinckas o6nacth 65,76 14,32 5,44 2,29 1,68 0,56 0,17
3 I'm3 MOCKOBCKAS OGAACTE 40,56 13,01 5,59 10,18 1,58 4,27 0,61
4 I'n4 65,41 24,48 0,66 0,05

O6pas3iipl rIMH OBUTH M3yYeHBI C TIOMOMIBIO0 PEHTreH0(ha30Boro aHamm3a. beuto ycranosieno, uro ['n 1 cocrout u3
MHuHepanoB: MoHTMopuimtonnTa (d = 4,53; 2,60; 1,51 A), ranmyasura (d = 4,4; 2,58; 1,69 A); runpocmozms (d = 4,56; 3,34;
2,02 A). Crpykrypa mourmopumionnta ((Al,Mg),(OH),[Si,0,]-nH,0) Gmiska x mupodummaty. CooTHOIICHHE

SiO, : R,0, B MOHTMOpPHJIIOHHTE MOKET KonebaThest oT 3,5 1o 5, nHorxa nocruraet 8-9 u Gombine. B mpupose Betpeyaercs

B BHJE IUIOTHBIX, 3€MIIHCTBIX, CKPBITOKPUCTAININYECKHX Macc, 3aJe)Xeil OEHTOHUTOBEIX TJIMH, B WINCTOH (pakiIuH IOYB H
1.1 Tamnyasut (AlLO, -SiO, - 4H,0 ) — 10BONBHO IMMPOKO PacIpOCTpaHEeH B IPHPOJIE, 3aT€TaeT B CMECH C KaONHHUTOM, B

BHZE MPOKHMIOK B KOPE BBIBETpHBAHMs. [IpUPOIHBIE THAPOCIIONBI COASPIKAT JKeIe30, MarHuid, menodn u ap. CIoxKHbIE U
MepeMeHHBIE [0 COCTaBy M CBOMCTBAM MPOAYKTHI THAPATAINN M BHIBETPUBAHHS CIIOM, IIPOMEKYTOTHBIE MEKIY CITIOIAMH H
kaonuHUTOM. Coziep)kaHie MUHEpPAloB B INIMHAX YCIOBHO PACCYUTHIBAIM MO MHTCHCHBHOCTH OCHOBHBIX TH(PAKIHOHHBIX
oTpaxeHuii (tad. 2).

Taonuya 2
Cooepircanue munepanoe ¢ I'n 1
Ha3Banue munepana Mountmoprwionut | Iamnmyasur Tl'unpocnonst
VIHTeHCUBHOCTH ~ OCHOBHOTO  JU(PAKIOHHOTO
orpaxenus no POA, % 22,01 57 97
Conepxanue, % 58,9 15,2 25,9
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