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KPUCTAJUVIM3ALUA AJIMA3A B MHOT'OKOMITOHEHTHBIX KAPBOHAT-
YIJIEPOJHBIX PACIIVIABAX, AHAJIOT'AX ITPUPO/IHBIX CPE]
CnuBak A.B. (MI'Y zeon. ¢p-m), JIuteuu V0.A. (MM PAH)

HoBble MeTopI CHHTE3a aaMa3a B MHOTOKOMIIOHEHTHBIX KapOOHAT-yTIepOIHbIX paciuiaBax, aHa-
JIorax MPUPOIHBIX CPell, BOCIIPOU3BOIAT B SKCIEPUMEHTE (HPU3UKO-XUMHUECKHE YCIOBHS IPUPOIHOTO
anma3zoobpazoBanus (JIuteun, Xapuxos, 2000).

Lenp HacTosmieil paboThl COCTOUT B HUCCIEJOBAHUU MPHU BBICOKUX NABICHUSAX CIIOHTAaHHON KpH-
CTAJUIM3AMU M POCTa €AMHUYHBIX KPUCTAIJIOB KapOOHAT - CHHTETHYECKOIO ajiMa3a Ha 3aTPaBOYHBIX
MOHOKpHCTaJIJIaX METaU1 — CHHTETHYECKOTI'0 aJIMa3a B MHOIOKOMIIOHEHTHBIX KapOOHAT — yTJIEPOAHBIX
pacmiaBax cucrembl K,COs; — Na,CO; — CaCO; — MgCO; — FeCO; — C ¢ mpupOAHBIM XUMHU3MOM.
CrienmanbHOEe BHUMaHHE YIENICHO 3JIEMEHTapHBIM MEXaHH3MaM pocTa KapOOHAT — CHHTETHYECKOTO
anMasa Ha 3aTpaBKy ((OpMBI 1 OCOOEHHOCTH Pa3BUTHUS CTYIICHEH POCTa).

B nanHoi#i paboTe B 3KCIIEpUMEHTAX 10 KPUCTAJUIM3ALMY aIMa3a BIEPBbIE ObLI UCIIOIB30BAH MHO-
TOKOMIIOHEHTHBIM ~ KapOOHAaT-yriepoaHslii  paciuiaB-pactBop cucteMbl K,CO;-Na,CO;-CaCOs-
MgCO;-FeCO;-C. Ucxomnas kapbonatHas cmech (K,CO; — 27,21; Na,CO; — 2,89; CaCO; — 26,91;
MgCO; — 17,35; FeCOs — 25,63; mac.%) cMmemmBanach ¢ mopomkom rpadura mapku MI'-OCH 3epHu-
ctocteio 0,5 MM B otHomienuu 50:50, mac.%. Cxema cOOpkM sUEHKH JUIS KCIIEpUMEHTA MOA00HA
UCTIONIb30BaHHON B padoTe (JIutBuH u ap, 1999). OnbIThl BEINOIHSINCEH B alliapaTe BHICOKOTO JaBIie-
HUS THIIA «HAKOBAJLHS C TYHKO» ¢ sMelKkor u3 nuTorpadckoro kamas. TOIHOCTh H3MEPECHHS TaBIIe-
uus - + 0.1 I'Tla. TounocTs u3Mepenus Temmeparypsl - + 20°C.

OcOo0EHHOCTH TeXHUKU U METOAUKHU SKCIIEPUMEHTA UCKIII0Ya0T BO3MOXKHOCTh HEIOCPEICTBEHHOTO
HaOJI0ZIeHNA 3a POCTOM KPHCTAJIOB anMasa. McciaenoBaHne MEXaHHM3MOB POCTa ajiMa3a OCYIIeCTBIIS-
eTcs IPU aHAJIN3€ MOBEPXHOCTHOTO CTPOEHHS, MUKpOMOP(OJIOruK IpaHed aamaszoB B oOpasuax. OO0-
pasiibl, - TIOCJIE HAIBIJICHUS YIJIEPOIOM WIN 30JI0TOM, - UCCIIEA0BAIIMCH METOAOM CKaHUPYIOIIECH 3JIeK-
TPOHHON MUKPOCKOIIUHY.

OKCIepUMEHTHl MPOBOAMIIMCH NPU YCIOBHUIX cTa0WiabHOCTH anmasza P=5.5-8.5 I'Tla m T=1200-
2000°. DTH yCIOBHS SKCIIEPUMEHTOB 0OECIIEUMBAIOT BHICOKYIO PACTBOPUMOCTD YIJIEpojia B KapOoHaT-
HBIX paciuiaBax. [lepechleHHbIe COCTOSHUS PACTBOPOB YIIEpoa B KapOOHATHBIX paciliaBax AOCTHU-
raroTcs 3a CYeT TEPMOTPAJUEHTHOTO TEMIEPAaTYpHOIO MOl W Pa3HUIBl pacTBOPUMOCTEH MeTacTa-
omnpHOTO TpaduTa (MCTOYHHK YTIIEpoa) U aliMasa.

[Toctpoena PT-auarpamMma kpucTtajmivzanuu anMasza. Kpucramimzaius ajiMasza MpOUCXOJUT B TIpe-
JieNiax o0JIacTH, OTpaHMuYCHHON KpuBoW paBHOBecus rpadur-anmas (Kennedy C.S., Kennedy G.C.,
1976) co cTOpoHBI HU3KUX AABICHUI M KPUBOH IJIaBICHUS KapOOHAT-yTJIEPOAHON CTaAPTOBOW CMECH
CO CTOpPOHBI HU3KHMX Temreparyp. CIIOHTaHHAs HyKJIeallusl CBA3aHa ¢ BOZHUKHOBEHHEM JIAOMWIIBHO Iie-
PECHIIIEHHBIX K anMa3y KapOOHaT — YIIIEpOAHBIX paclaBoB — pacTBOPOB. [ pocta HOBooOpa3oBaH-
HBIX CJIOEB aiMa3a Ha 3aTpaBKy AOCTaTOYHO (JOpPMHpPOBAHHME METacTaOMIIBHO TEPECHIIICHHBIX pac-
IUIABOB — PacTBOPOB. [Ipyu cOBMECTHOH peanu3anuy NPOLECCOB CIIOHTAHHON KPUCTATU3alKU U pOCTa
aJMa3a Ha 3aTpaBKe 3TH MIPOLIECCHI ABIAIOTCS KOHKYPEHTHBIMU U MOTYT 3aMETHO BIMATH IPYT Ha ApY-
ra B 3aBUCHMOCTH OT CTETIEHHU MepEeCHIIeHUs yTepoia B paciljiaBe - pacTBope (HarpuMmep, CIIOHTaHHO
00pa3oBaHHBIE aJIMa3HBIE CPOCTKH CIIOCOOHBI OJIOKHMPOBATH NOCTYIUIEHHE ITOTOKOB PacTBOPEHHOTO
yTepoa K IpaHsM 3aTpaBoK U, HA000POT, IPU POCTE HA 3aTPABKE B €€ OKPECTHOCTU OTPAaHUUUBAIOT-
Cs1 BOBMO)KHOCTH BO3SHMKHOBEHUS JaOMIIBHO MEPECHIIEHHBIX PaCTBOPOB, B Pe3yJIbTaTe Yero CIIOHTaH-
Hasl HyKJIealys anMasa MmoJaBIisieTcs).

XapakTepHOH 0COOEHHOCTHIO KPUCTAUIM3AKN aIMa3a B MHOTOKOMITOHEHTHBIX KapOOHATHBIX CHC-
TEeMax SBISICTCS WHTCHCHBHAS CIIOHTaHHAs KPUCTAIIM3alWsl BONM3M TpaHUNbl anmas-rpadur. Cko-
POCTH M TUNIOTHOCTH CITOHTaHHOW HYKJI€AllMU CYIIECTBEHHBI, COOTBETCTBEHHO, 0Kos0 100 Um/mMuH 1 He
menee 1-2-10° neHTpoB KpucTamM3amMu/MM® 1 3aBucaT oT PT — mapamerpos. Kpucrammisanus aama-
30B B KapOOHAT-yIJIEPOAHBIX paciliaBax-pacTBOPax OCYIIECTBISETCS B (hOpME OKTad/apa, pa3BUBAIOT-
Cs1 UCKJIIOYUTENBHO OKTa3pUUYECKUE MTUPAMHJIBI POCTA; XapaKTEPHBI IIITNHEIEBbIE IBOMHUKY, HHOT A
HaOJI0AaeTCsl MOJIMCUHTETHYECKOE TBOMHUKOBAHHE.

[Tpu pocte Ha 3aTpaBOYHBIX MOHOKpPHCTAIaX (MCIOJB30BaHbl OKTadIpUUYECKUE IPUPOJHEBIE U KY-
00-0KTa’3ApUUECKUe METAI-CHHTETHYECKHE alMa3bl) HaOMIomaeTcsl TalKorpaHHbIl MexaHu3M (op-
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MHPOBaHUS HOBBIX clioeB 1o rpanu (111) u mepoxoBaThlii (OKTadIPUIECKUE MUKPOITHPAMHUIBI) — T10
(100).

Crou pocta Ha Tnaakux rpasx (111) 3apoxaaroTcs y BepIIMH U pedep U paclpoCTPAHSIOTCS 1O
HaNpaBJICHUIO K IEHTPY T'PaHU, 00pa3ys IDIOCKHWE CTYIIEHH Pa3Nu4HOl mupuHbl. CIIOM pocTa MOTYT
3apOXKIaThCs Y OJJHOM BEPIIUHBI WM TPaHH, IPU 3TOM 00pa30BaHHBIH N3BUIIUCTO - 3y04aThili PPOHT C
TPUTOHATLHON T€OMETPUEH PacIpOCTPAHSETCS BIOJIb OKTadIPUUECKUX TpaHEe 3aTpaBOYHOTO MOHO-
KpUcTauia u (HOPMHUPYIOUINXCS HAa HHUX IMOCIeAyronmx cioeB. OITHOBpEMEHHO MOTYT 00pa3oBaThCs
HECKOJIFKO (PPOHTOB pocTa. B TakoM ciydae mpu mepecedeHun WIH HaJOKEHUH 3TUX (DPOHTOB POCTa
o0pa3yioTcs pa3InyHbIe MPU3MATHUECKUE BIAIUHBI MIIM BBICTYTIBI, H30JIMPOBAHHBIE TUIOCKOCTH, OJI10-
KW - KPUCTAJUIUTHI C XapaKTEPHOH TPUTOHATBHON reoMeTpHuell OpHEeHTUPOBAHHONW OTHOCHUTENEHO Tpa-
U (111). MeXmy CTYIEHSIMH CIIO€B MOTYT 3apOKIaThCS HOBBIC CIOHW POCTa. ITO OOBITHO TPEYTOJb-
HUKH C POBHBIMH WJIM 323y OpEHHBIMH CTOPOHAMH.

[oeepxHocTh rpanu (100) mpakTuvecku Bcerna IIEPOXOoBaTasi, INIAJKUE YYacTKH (popMHPYROTCS
KpaifHe penko. 3apoKIeHHE CIIOEB MOXET MPOUCXOIWTh B Pa3IMYHBIX Y4YacTKax TpaHH, MPH STOM
CIIOM POCTa OPHUEHTUpPOBaHBI OTHOcHTENbHO rpaHeil (111). Ilomuuentpudeckuii poct rpauneit (100)
MIPUBOMT K 00pa30BaHUIO HEPOBHOW MOBEPXHOCTH. [ KyOMUeckoi rpanu HauboJee XapaKTepHBIMH
AIIEMEHTaMH MUKpopenbeda SBISIOTCS YeThIPEXTPaHHbIE MUKPOITUPAMHUJIBI 1 MUKPOITHPAMHUIATbHEIE
yrIryosieHus (IMKH), OJTOKU-KPUCTAIUINTHI, a TakKe 00pa30oBaHUS M3 HAHO- M MUKPOCIIOEB POCTa TPHU-
TOHAJILHOM reoMETpUHr, OPUCHTUPOBAHHLIC OTHOCUTCIILHO I'PaHU OKTasapa. Ha Bcex niieMeHTax MHUK-
popenbeda rpaHu Ky0a 4eTKO ONpenessiFoTCsl CIIOM POCTa MOJYWHEHHbIE TPUTOHAIBHON CHMMETpPHUH.
Ha rpannmne mexmy rparsmu (111) u (100) cmomn pocTa Ha TpaHu KyOa SBJISIOTCS MPOIOJDKEHUEM CII0-
€B pocTa rpaHy OKTadzpa.

Bce cnom pocta MOXKHO pa3faenuTs Ha HaHO- B MEKpocion pocta (20 - 300 am u 0,3 - 4 um coot-
BETCTBEHHO). [IpryeM MUKPOCIION POCTa COCTOSIT U3 HAHOCIIOEB, KOTOPBIE 3apOsKAaIHCh IPAKTHUECKH
OJTHOBPEMEHHO OT OJJHOW BEPIIWHBI WU OJTHOTO pedpa U PaclpoCTPaHsUIHCh MMapajuIeIhbHO MOII0XKKE,
MOTYMHAACH TPUTOHATBFHOW cHUMMeETpuH. TakuMm o0pa3oM, MHKPOCIOH (CTyNeHb pOCTa) pa3BUBAETCA
OOHOBPEMEHHO IO TAHI'CHIIMAJIBHOMY X HOPMAJIbHOMY HallpaBJICHUAM POCTaA.

B pesynbraTe MpoBeAECHHBIX SKCHEPHUMEHTAJIBHBIX HCCIENOBAHHUM MOXKHO CHENaTh CIEAYIOIINE

BBIBO/JIBI:

1. MHOKOKOMIIOHEHTHbIE KapOOHAT—YIJIEPOIHbIE PACIIABBI-PACTBOPHI SIBISIOTCS POCTOBBIMHU Cpe-
JaM{ IPUPOIHBIX AIMa30B (110 MUHEPATOTHYECKUM U SKCIIEPUMEHTATBHBIM JaHHBIM).

2. Kpucrammuzanus anMma3oB B KapOOHAT-yIJIEPOAHBIX PacIUlaBax-pacTBOpax OCYLIECTBIAETCS B
(dhopme oKTadApa, Pa3BUBAIOTCS UCKITIOYUTENBHO OKTadIPHUECKIe TMPaMHIbl pOCTa

3. BmnepBble B 3KCIIEPUMEHTAX IPU BBHICOKUX AABICHUSIX M TEMIEPaTypax OCYIIECTBICHBI IPOLECCHI
pocta Ha rparsx (111) u (100) 3aTpaBOYHBIX MOHOKPHCTA/UIOB ajiMa3a B MHOTOKOMITOHEHTHBIX
KapOoHaT — YIJIEpOJHBIX PACIUIaBax C MPUPOAHBIM XUMH3MOM (cuctema K,O — Na,O — CaO —
MgO - FeO - CO, - C).

4. Ilpu pocTe Ha 3aTpaBKy OCYIIECTBIISETCS HOPMAIBHBIA W TOCIONWHBIN (TaHTEHIIMAILHBIN) MeXa-
HU3MBI pocta. HoBOOOpa3oBaHHbIE €10 aMa3a UMEIOT XapaKTepHYIO TPUTOHATIBHYIO T€OMETPUI0
Y OPHEHTUPOBaHbl OTHOCUTENHHO Tpanu (111) 3aTpaBku (MOITOKKH).

5. HaHnoctynenu pocta anMasa BbicoToil ot 20 g0 300 HM 337a10T XapaKTEpHYIO TPUTOHANBHYIO T€0-
METPHIO U SIBJIAIOTCS 0a30BBIMU 3JIEMEHTAMU JUIsL O0Jiee KPYIHBIX POCTOBBIX CTYIIEHEH.

Paboma evinonnena npu ¢unancosou noodepixcke PODU (no npoexmam Ne(2-05-
64684, 03-05-06379 mac), OH3 PAH (npoexm 10-2,2003.6 HLLI — 1301.2003.5)
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