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XIMIYHE OCAJIKEHHS KAPBOHATY KAJIBIIIO PI3HUX KPUCTAJTYHAX MOJUPIKAIIII

JlocItiKeHO mpoLec 0CaPKeHHs KapOOHATy KaJbIIiI0 3 PIAMHHHUX BiIXOIIB COZOBHX BHPOOHHLITB. BCTaHOBIICHO, 10 32 PI3HUX TEXHOJIOTIYHHX YMOB
yrBoproeThest oca CaCOj; 3 pisHUM BMICTOM KalbLUTY, BATEPUTY Ta aparoHiTy. Bu3HaueHo mapaMeTpH IIpolecy, o A03BOISIOTH OJEPKATH MPOAYKT
3 MakCHMaJIbHO MOXXJIMBUM BMICTOM KalbLIUTY, SIKMW € HallOUIbII CTIHHOW KpHcTaiiyHorw Moaudikauiero. Ile BIMBaTHME Ha BIACTUBOCTI XIMI4HO
0CaKEHOr0 KapOOHATY KaJbI[IO SIK HAIOBHIOBAYA.

Karo4oBi ci1oBa: kapOOHAT KaJbIiI0, KAJIBIUT, aParOHIiT, BATEPUT, XIMIYHE OCaPKCHHSI.

I/ICCHGI[OBB.H TIPOIECC OCAKACHUS K&p60HaTa KaJIbUs U3 )KUAKOCTHBIX OTXOAOB COMOBOI'0 ITPOU3BOACTBA. YCTaHOBHeHO, YTO IIPU PA3JIMYHBIX TEXHO-
JIOTUYECKUX YCIIOBUAX 06pa3yeTcsI 0CaIoK CaC03 C pasHBIM COACpKaHUEM KaJIblIlUTa, BaTCpUTa U aparoHuTa. Onpe;[enem,l TImapaMeTphl Ipolecca,
TIO3BOJIAIOIUE MOJIYYUTH MPOAYKT ¢ MAaKCUMaJIbHO BO3MOXKHBIM COACPKaHUEM KaJIbIIUTa, KOTOprﬁ SIBIIIETCS Haubouiee yCTOﬁ‘IHBOﬁ Kpucramuiiec-
KOH Mo;[n(bm(aunei«i. 910 6y[[eT BJIMSITH HA CBOWCTBA XUMHYECKH OCAXICHHOI'O KaPGOHaTa Kallb[Isd B KAYCCTBC HAITIOJTHUTEIIA.

KuoueBble ciioBa: Kap60HaT KaJblysl, KaJIbIUT, aparOHUT, BATEPUT, XUMHUYECKOE OCAXKIACHUE.

The general characteristic of calcium carbonate, which is widely used as filler in the creation of various composite materials, is given. The state of
manufacture of the product in Ukraine is analyzed. The advantages of chemically precipitated CaCOj; in comparison with the natural crushed material
are shown. It is suggested to use liquid waste of soda production as a raw material for obtaining a synthetic product. The methods of experimental
studies of the calcium carbonate deposition process and laboratory analysis of the resulting precipitate and mother liquor are described. It was deter-
mined that according to different technological conditions a precipitate of CaCO3 with different content of calcite, vaerite and aragonite is formed. The
parameters of the process, that allows getting the product with the maximum possible content of calcite, which is the most stable crystalline modifica-
tion, are determined. This will affect the properties of chemically precipitated calcium carbonate as filler and will allow it to be used directly in the

manufacture of paper, rubber and plastics.

Keywords: calcium carbonate, calcite, aragonite, vaterite, chemical precipitation.

Beryn. KapGonar kanbmito (CaCO3) — Haiimormpe-
HiIMH KapOOHATHUH HAITOBHIOBAY, II0 BUKOPHCTOBYETHCS
B CBITOBOMY INPOMHCIIOBOMY BHPOOHMITBI. OCHOBHOIO
cdeporo HOro CroXHWBAaHHA € BHPOOHMITBO IUIACTMAC,
nakogapOOBHX MaTepialiB, mamepy, ckja, Cyxux OyniBe-
JBHUX CyMillIeH, KepaMikd, TYMOTEXHIYHUX BHPOOIB, Me-
TaJXyprifHOT MPOAYKIil, XapdiB, (hapMaleBTHIHHUX 3aCO-
0iB, cimbcbke TocmogapcTBo Tomo. [lInpoke 3acTocyBaHHs
KapOOHATy KallbI[il0 SK HAIOBHIOBaYa pi3HOMAaHITHUX
KOMITO3UIIIHHAX MaTepiaiiB MOSCHIOETHCS HOTO IIHHUME
BJIACTHUBOCTSAMH, 4 caMe. HETOKCUYHICTIO, HEIIKIJIUBICTIO,
BIJICYTHICTIO 3amaxy, OiTUM KOJBOPOM i HU3BKHM ITOKa3-
HUKOM 3QJIOMJICHHS, HU3BKOIO TBEPAICTIO, IIMPOKAM iH-
TEPBAJIOM PO3MIpiB YACTHHOK, JICTKICTIO PO3IOMiICHHS
YACTHHOK HATIOBHIOBaYa B OLIBIIOCTI MONIMEpiB, 34aTHIC-
TIO HEHTpali3yBaTH KHUCIOTH W HaJaBaTH BTOPUHHUHA CTa-
Oimizyrounit eeKT, SMEHITYBAaTH YCAIKy IIPH GOpMyBaHHI
1 3aTBepIiHHI, CTaOITBHICTIO BIACTUBOCTEN Y IIHMPOKOMY
inTepBaii temnepatyp [1].

Bianosigao 1o DIN Ne 55918 y BupoOHHUIITBI 3acTo-
COBYIOTBCSI 1B OCHOBHI (hopMH KapOOHATy KalbIIito, SIKi
IICHTUYH] 32 CBOIM XIMIYHMM CKIIQZIOM, aJie BiPi3HSIOTh-
cs CIocoOOM OTPHMAHHS — TMPHUPOTHHUNA 1 XIMIYHO oca-
JokeHmnid. [Ipupomanii kKapOoHAT KalbIlil0 BUIOOYBAIOTH 3
HaJp 3eMJIi Ta 00poOIIFOTH TIEBHUM crtocobom. BiH momi-
JSIEThC Ha Kpelmy (MiHepam ocamoBoi Topoad, ciado
VIMUJTBHEHHH, O10T€HHOTO MOXOKEHHsT) Ta KajbIuT (Ma-

pmyp) (IIiTBEHO 31IEMEHTOBaHA Kpeiiia, 1110 3a3Hana mepe-
KPHCTANI3aIlIo0 ITiJl BIUTMBOM BHCOKHUX THCKY 1 TeMmIiepa-
Typ). XiMiYHO OCaKEHHI KapOOHAT KaJIbIlif0 — 1€ CHHTE-
THYHUIA MPOIYKT, SIKUIl BUPOOIISETHCSA B MPOMHCIOBOCTI,
TepeBa)kHO, 3a JJOIIOMOT OO TIPOIIeCy KapOoHi3arlii.
AHaJji3 crany nutanHs. KapOonat xampmito Ha oc-
HOBI TIPUPOAHOI 0CaTOBOI KPEHIH MTHUPOKO 3aCTOCOBYETH-
sl Ha BITYM3HIHUX IIiIIPUEMCTBAX Yepe3 3HA4YHi 3amacu i
BEJIMKY KUTBKICTh KpeWmsdHHX Kap’epiB B Ykpaiui. Mo
40 % noTpebu BHYTPIIIHHOIO PUHKY 33JJOBOJBHSIOTH Ha-
cTymHi BupoOHUKamu npupoaHoi kpeinu: IIpAT «Cymu-
arporipomOym», [IpAT «CnoB’SHCEKHMI Kpelao-BamHIHUI
3aBog», [IpAT «Hosropoa-CiBepcekuii 3aBoz OymiBenb-
Hux Mmatepiani», [IpAT «BomgespiBcekuii kap’ep», Mo
BHUITYCKAIOTh MEJICHY Ta TOHKOAUCIIEPCHY Kpeiay [2].
Ioxnmaan KampIMTIB METaMOP(IIHOTO MOXOKEHHS,
MOPIBHAHO 3 MOKIAZaMH OCaZoBOi Kpeiinn B YKpaiHi, €
HesHaynumu. Tomy Oinbine 60 % kapOoHATY Kasbllito, 110
BUKOPHCTOBYETHCS K HANOBHIOBaY KOMIIO3UIIIHHHX Ma-
TepiajiB, IMIOPTYETHCS 32 PaXyHOK IOCTABOK MiKPOKAIb-
uTy. OCHOBHUMH IOCTA4aIbHHKAMH BHCTYIAIOTh Type-
1bki BUpoOHMKH — Omyacarb, AnaCarb, Normal. 3uaune
BUKOPHCTaHHS MIKPOKaJIbLUUTY MOSCHIOETHCS TAKUMHU HO-
TO BIIACTHBOCTSIMH SIK BUCOKAa aTMOC(EpOCTiHKICTh, BUCO-
Kuit KoeillieHT BiIOUTTS, HU3bKA TiAPOQIIBHICTh, H00pa
CYMICHICTh 3 MrMeHTaMH, HU3bKa MOTpeda 3B’ S3YIOUOTO.
Kpim Toro, KampIyT, OTpUMaHUN MOAPIOHEHHSIM MapMy-
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Py, Ma€e BHCOKY YHCTOTY i, Ha BiAMiHY BiJ IHIINX NpH-
pPOAHUX KapOOHATIB Kajibllilo, HE MICTUTh KapOOHATY Mar-
Hifo [3]. TakuM YMHOM, PUPOAHA KPEHIa MOKH HE MOXKE
KOHKYPYBaTH 3 MIKPOKaJbLIUTOM B THX Taiy3siX, A€ 3a-
3HAYCHI BJIACTUBOCTI HAITOBHIOBAYiB HAMOIIBIN KPUTUYHI,
a came, y BHPOOHHMITBI BiKOHHOTO mpodiiro, maHeneH,
Irasep, JUBapHUX BUPOOIB 3 MOMIMPOIIJIEHY, KOHICHT-
pariB OapBHUKIB.

3acTocyBaHHS XIMIYHO OCaPKEHOro KapOoHATy
KaJbLil0 MEHII HIMPOKE, HIX BHKOPUCTAHHS IMPUPOIHOI
Kpeln, OfHaK 332 PaxyHOK 3POCTaHHS SIKICHUX MOKa3HH-
kiB (Bmicty CaCOjz, Gimu3HH, AUCIEPCHOCTI) HOro YacTka
B CIIO)KMBAHHI IOCTiifHO 30imbimyeTsest. HaiOinmpmmid
TIPUPICT CIOCTEPIraeThCs y BUPOOHMITBI Mamnepy, IuiacT-
Mac i TYMOTEXHIYHUX BUPOOIB, IO Bi/IOBIIa€ MPUOIH3HO
60 % cnoxuBanns. [rmi 40 % moB'si3aHi 3 CEKTOPOM BH-
pobHunTBa MOOYTOBOI XiMil Ta KocMmeTHkH. B VYkpaiHi
Jiupye TpOAyKT, sSIKUi BHpoOmsieTbcss TOB «Peaktn»
(M. CitoB’siHCBK), 1110 yrpuMye 64 % pusky. [Hmi morpebu
TIOKPHBAIOTHCS 32 PaxyHOK IMIOPTY MPOAYKIii KOMMaHii
Solvay Tta iHmmMX mocrayaabHUKIB.

IMpoBeneni nocmimkeHHS (i3UKO-XIMIYHUX BIIACTH-
BOCTeH KapOOHATiB KaJbIil0 BITYM3HSIHMUX Ta 3aKOPJOH-
HUX BHPOOHUWKIB IMOKa3aiH, IO XiMIYHO OCaKEHUN Kap-
6onar kanpuito TOB «PeakTuB» Mae BHCOKI MOKa3HHKU
BiTHOCHO TIMTOMOI TIOBEPXHi, TIOPYBATOCTi Ta aJcOpOITiii-
Hoi 3patHOCTI [4]. KpiM TOro, HMOKpHTTSI Ha WOTO OCHOBI
MAalOTh 3HAYHO BHINY OIM3HY ¥ HIDKUY KOBTH3HY IMOpiB-
HSHO 3 MPUPOIHOIO 0CAJIOBOI0 KPEWIO, 10 MOSICHIOETh-
Cs BWIIOI0 OIMM3HOI0 XIMIYHO OCaKCHOTO KapOOHATy
KaJbIliI0 Y BUXITHOMY CTaHi Ta MEHIIOK KUTBKICTIO (ap-
OyBaJbHMX JOMIMIOK (OKCHIIIB 3aiti3a, TUTaHy Tomio) [5].

Tpeba BigMITUTH, IO B CKJIAA1 XiMi9HO OCaPKEHOTO
KapOOHATy KaJbIliI0 BITYM3HSIHOTO BHPOOHHIITBA IIEpEBa-
JKa€ KpHUCTaidiuHa MoauQikalis — aparoHit. 3a po3momi-
soM 3B’s13kiB Ca — O KaJbIWT i aparoHIT 3HAYHO BiApi3-
HSIOTBCA. ApParoHIT Mae OUTBIN BHCOKY T'YCTHHY 1 TBep-
ICTh 32 pPaxXyHOK T'eKCarOHAJIBHOTO TAKyBaHHS AaTOMIB,
ane posrarryBanns rpymu COs® BiHOCHO aTOMIB Kailb-
Iif0 pOOUTH HOTr0 MEHIN CTIHKUM 10 XiIMI9HOTO i TepMid-
HOTO BIUIMBIB, B TIOPiBHSAHHI 3 KaibiToM [4].

Meta podoru. OTXe, PO3BUTOK BUPOOHHUIITBA XiMi-
YHO OCa/HKEHOT0 KapOOHATy KaJbIlif0 3 BUCOKAMH ITOKA3-
HUKaMU SIKOCTi Ma€ 3HAYHI MePCIICKTHBH B Y KpaiHi.

A MOXIMBICTh OTPUMAHHS CHHTETHYHOTO MPOIYKTY
y (opMi KpHCTaJiB KAJIBIUTY CHPHITHME PO3IIUPEHHIO
chepu Horo crioxvBaHHA. TakuM 9WHOM, METOIO HAyKO-
BOI pOOOTH € MOCITIHKEHHS YMOB OCAJPKEHHS, IO J03BO-
JSATh OJepKATH KapOOHAT KaNBIII0 Pi3HUX KPUCTAIOTpa-
(hivanx Moam@ikamii, 30KpemMa y BUTIISIL KPUCTATIB
KaJIBIIUTY.

Teoperuuna yactuna. KapOoHaT KablIlito — 1€ T0-

nmiMopdHa pEUOBHHA, KA TPAKTHYHO HE PO3UUHAETHCSA Y
Boi. bessoganit CaCOj3 icHye y BUTIISAL TPHOX KPHUCTATi-
YHUX MOAU(DIKALiN: KaTbIUTY, aparOHITy Ta BATEPHTY.

Kanprmr — 1ie criiikmii 32 3BUYaifHIX YMOB Pi3HOBU]
CaCOs.

Kpucramu xameimury mMaioth ¢opmy pomboenpis i3
reKCaroHaJIbHOIO PEIIITKOI0 3 MPOCTOPOBOIO Tpymoo R3c
(@a=b=4990A, ¢=17,061 A, a=p =90° y=120°).
I'yermna kpucranis — 2,710 r/em® (293 K) [6].

Aparownit (A-CaCOz3) — stBiiste 06010 TepMOANHAMIY-
HO HECTIHKy 3a 3BHUYaitHmX ymoB Momuikarito CaCOs.
Kpucranu aparoHiTy 3a3Bu4ail MatoTh roq4acTy Gopmy 3
POMOIYHOIO PEHIITKOI 3 IMPOCTOPOBOIO TpymHoro Pmnc
(@a=4960A, b=794A, ¢=5738A a=p=y=90°).
I'ycruna 2,947 r/em’ (298 K) [6]. 3a ymoB miaBHImeHmx
TeMIepaTyp aparoHiT JOCTaTHBO IIBHUAKO NEPETBOPIOETH-
Csl y KaJIbIIUT.

Barepur (u-CaCQOj) — wHaiimenm criiika ¢opma
CaCQg3. YTBOpIO€E KPHUCTAIHN 3 TEKCAaTOHAIBHOIO PEIIiTKOO
3 mpocTopoBoro Tpymoto P63 (a =b =4,13 A, c=848 A,
o =B =90° vy =120°), rycruroro 2,540 r/em® (293 K) [6].
3 pO3UMHIB BaTEPUT BUMAIAE Y BUIIIAI CPEPOIITIB, sIKi HE
MAroTh NPAaBUJILHOTO OrpaHOBYBaHHSA. [10CcTYIOBO 31 IBU-
JIKICTIO, SIKa MiJABHIIYETHCS 13 3POCTAHHSAM TEMIIEPATYpH,
BaTEPUT IIEPETBOPIOETHCS. B aparoHIT, a JEKOIU B Kallb-
IHT.

OtpumaTn KapOOHAT KaNbIil0 3 HEOOXiIHUMH BIIac-
THBOCTSIMH MOXKJIMBO, SIKIIO MPOLIEC OCaHKEHHS IPOBOJIH-
TH 3 YACTHX PO3YHHIB, AKi MICTATh T0OpE PO3YMHHI COIi
KaJbIlifo. 3 Ii€l TOYKH 30py 3HAYHHUH iHTEpEC MpencTaB-
Jsie ofiepKaHHs XiMigHO ocapkeHoro CaCOj; Ha 6a3i Bij-
XOZiB COIOBOI Talry3i.

ABTOpaMH SIK CUPOBHHY INPOMOHYETHCS BUKOPUCTO-
BYBaTH OCBITIICHY JICTIJUIEpHY pIAMHY BHPOOHHUIITBA
KaJIBIMHOBAHOI comu, 1o Mictuts 120 — 180 r/mm® xu10-
PUIIB KaJbLiO 1 HATPIIO, 1 HA/UIMIIKOBUHA MATOYHUIA PO3-
YMH BUPOOHMITBA OYHIIEHOTO TIiIPOKApOOHATY HATPIIO
(xapuoBoi coam), 0 CKIamy sIKOTO BXOAATH a0 150 /o’
KapOOHATHHX Ta TiAPOKApOOHATHUX 1OHIB.

Lli o6uaBa pO3YMHU HE 3HAXOJSTH MOAAIBIIOTO BH-
KOPHMCTaHHS B LIMKJI BiJIIOBIJIHMX BUPOOHUIITB 1 mepeka-
YYIOThCSl y BEJMKI 3eMIISIHI BiJCTIHHUKH-HAKOMYYyBaul —
TaK 3BaHi «OiTl MOps», a00 CKUIAIOTHCS O MPUPOIHUX
BOJIOMMHIII, CTBOPIOIOYH EKOJIOTiuHy Hebe3meKy [7].

ExcniepumeHTanibHa 4YacTHHA. SlkicHMH cKiaj
OCBITJICHOT JUCTWICPHOI PIAMHU 1 HATHIIKOBOIO MAaTO4-
HOI'O0 PO3YMHY [a€ 3MOrY OTPUMAaTH KapOOHAT KaJbLilo
BIJIMOBITHO XIMIYHHM PiBHSIHHSIM:

CaCl, + Na,CO; = CaCO; + 2NaC1;

CaCl, + 2NaHCO; = CaCOj3 + 2NaC1 + H,0 + CO,.
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VY nabopaTopHUX yMOBax OyJO IPOBENIEHO EKCIepH-
MEHTaJIBHI JIOCIHI/DKEHHS], CHPSIMOBaHI Ha BH3HAYCHHS
rapaMeTpiB MPOLECY OCaHKEHHS KapOOHATy KallbIlilo, sIKi
JIO3BOJISIFOTH OTPUMATH IPOXIYKT, IO BiAINOBigae cydac-
HUM BUMOTaM JIO IaHOTO BUJly HaITOBHIOBAYiB.

OcampkeHHs1 KapOOHATy KaJIbIlifo BiOyBasocst B pea-
KTOpi-0ca/pKyBadi, JI0 SKOTO y BiIIOBITHIH MTOCITiTOBHOCTI
NONAaBall BHXIiJHI PO3YMHM (BBEICHHS HAUIUIIKOBOTO
MaTOYHOTO PO3YMHY B OCBITIIEHY AWCTIJIEPHY DiIuHY,
BBEICHHS JUCTHICPHOI PIIUHU 10 HAUTUIIKOBOTO MaTo4-
HOTO PO3YKHY, OAHOYACHE 3MIIIYBaHHS PO3UHHIB).

[pomec mpoBoamIM B 334aHOMY TEMIIEPATYpHOMY
pexumi (323 —363 K) mpu mocriiiHOMy mepeMinryBaHHi
peaxuiitnoi cymimi (Re = 16 000). Yac npomecy yrBOpeH-
HS ocaay KapOoHaTy kanbIlifo craHoBuB Bix 1 1o 10 xB.

Onepxxanuit ocag CaCOj3 BiIOKpEMITIOBAIN Bill Ma-
TOYHOTO PO3YMHY Ha BaKyyM-(uIbTpi, BIAMHBAIN AWUCTH-
JILOBAHOIO BOJIOIO BiJl i0HIB XJIOpY 1 BHCYIIYBAJIN JO TIO-
cTifiHOI Baru. [lami 3pa3ku 0capKeHOro KapOoHaTy Kailb-
Iif0 TTiIaBaIA PI3HUM BHIAM aHAJI31B /U1 BCTAHOBIICHHS
Horo kpucranorpagigHoi CTpyKTypH.

Otpumanuii micnss GuIbTpamii MAaTOYHHM pPO3UUH
aHANI3YBAJIM HA 3QUIIKOBHN BMICT 10HIB KaJIBIIIO LIS
BH3HAUYCHHS CTYIEHIO HOT0 0Ca/KEHHS.

Jlia 3’sicyBaHHS MEXaHI3My OCa/DKCHHS KapOOHATy
KaJIbINIO y MPOIIECi IPOBEICHHAS OCTIKEHb OyI0 BUBYE-
HO 3aJISKHICTh ()a30BOTO CKJIQAYy OTPHUMAaHMX 3pa3KiB
CaCOj; Big OCHOBHHX TEXHOJIOTIYHHUX MapaMeTpiB Mpore-
cy.

®dazoBwuii aHAII3 JOCIIIHUX 3pa3KiB KapOOHATY Kallb-
Iif0 BUKOHYBAJIM METOJIOM PEHTT'CHIBCHKOI TU(PPAKTOMET-
pii. 3ifomku BinOyBanmcsi Ha PEHTTEHIBCBKOMY IU(pakK-
tomerpi JJPOH-2 y BHUIpOMIHIOBaHHI 3aJi3HOTO AHOAY
mpu ¢okycupoBmi 3a bperom-Bpenrano. JludpaxmiitHa
KapTHHA peecTpyBajiacs IIOKPAallKOBO 3 aBTOMATHYHUM
CKaHyBaHHIM JiunibHuKa depe3 0,1° i HabopoM iMIyiib-
ciB y koxHiid kpammi npotsrom 10 cek. PosmmdpoBky
OTpUMaHUX IudpakTorpaM 3IiHCHIOBAIIN 3a IOIIOMOTOIO
nmanux kaproreri ASTM. TouHicTh BCTAHOBICHHS EBHOT
¢a3u cxianmae Big 2 1o 5 %.

3anexxHicTh MiXK po3MipaMu 1 TeoOMEeTpHIHOIO (op-
MOIO KPHCTAIIIB Ta OCHOBHUMH XapaKTePUCTUKAMHU OCaIiB
KapOOHATy KaJbIlil0 BU3HAYAJM [UITXOM IPOBEICHHS Mi-
KPOCKOITIYHOTO aHAlli3y TMPH BHUKOPHUCTaHHI ONTHYHOTO
Mmikpockony MUK-8.

Kinernka ocamkeHHs KpucTaidiuHux (a3 KapOOHATY
KaJbIil0 BHBYANACS MIISIXOM BCTAHOBJIEHHS 3aJISKHOCTI
crymneHs ocamkerHs okpemoi ¢aszu CaCO; Bim gacy. B
CBOIO Yepry, CTYMiHb ocaukeHHs (o, %) BU3HAYANM Bij-
TIOBiTHO PiBHSHHS:

C -C
Zn T 100%),
C

n

a=y

Iie y — MacoBa gacTka okpemoi ga3u CaCOs; C; — moyat-
KOBa KOHIIEHTpALSl 10HIB KaJbLil0 y BHUXIiJIHOMY pO34H-
Hi, F/I[Mg; C, — 3aNWIIKOBa KOHIICHTPAITiS 10HIB KAJIBITIO B
dinerpari, r/mv’.

PesyabraTn i 00roBopennsi. 3a pe3ynbTaTaMH IuU-
(pakToMeTpudHOro aHanizy Oyno omiHeHo (a3oBuil
CKJIaj] 3pa3KiB OCaKEHOro KapOoHaTy, OTpUMaHHX IIpH
OJHOYACHOMY 3MIIIyBaHHI OCBITJICHOI JUCTHIIEPHOI pimu-
HU 1 HAUTMIIKOBOI'O MAaTOYHOTO PO3YHHY NPOTATOM IIE€B-
HOTo Jacy 3a ymoB Temneparyp 323, 343 i 363 K Binmnosi-
IHO. BeraHoBieHo, 1m0 Temmeparypa i TpHUBaJicTh IpoBe-
JICHHSI [IPOIIECY 3HAYHO BIUIMBAIOTH HA (JOPMYBaHHS KpH-
craniB CaCOj; piznoi momudikamii. [Ippyaomy, B KOKHOMY
OKPEMOMY BHIAJKY YTBOPIOETHCS OCak 3 Pi3HUM BMICTOM
KaJbLUTY, BATEPUTY TA aparoHiTy, IO MOSCHIOETHCS 3Mi-
HOIO YMOB OCQ/DKEHHS Ta BIIACTUBOCTAMH camoi (a-
3u (puc. 1 —3). AHamni3 npeacTaBiIeHUX Iiarpam MOKa3as,
0 TIpHM OLTBII HU3BKKX TemrepaTypax B ocanax CaCOj;
MIPUCYTHS 3HaYHA KUIBKICTh KPHUCTAJTIB BaTepuTy. Y XOmi
MOAAJIBIIOT0 OCA/UKEHHS ITiJ] 9ac 30LIbIIEHHS Jacy 1 TeM-
nepaTypy TIpolecy YaCTHHKM BAaTEpUTy MEpeKpUCTai3y-
I0TBCS Y KaJIBIAT 200 aparoHir.

Ile MOXHa TMOSICHUTH THM, IIO IMEpEeKpUCTaIi3aIis
ocany BiOyBA€THCS HIISIXOM PO3YMHEHHS OJHHX YacTH-
HOK Ta IOSBM HOBUX KPHCTAJIIB, & HE 32 PaXyHOK 3MiHH
CTPYKTYpPH BXKE iCHYIOUOI (ha3u.

Jloka3oM Takoro MexaHi3My yTBOPEHHS ocaay Kap-
0OOHATY KaNBLI0 MOXKE OYTH TOCTIKEHHS, IO CTOCYIOTh-
csl KIHETUKU Oca/KeHHs KoxkHOi moamikamii CaCO3 3a
YMOB pi3HHUX Temmieparyp (puc. 4 — 6).

Pe3ynbraTi mociipkeHb BKA3YIOTh Ha T€, IO IPOLEC
OCa/pKeHHsSI KapOOHATY KalbIlil0 3 PO3YMHIB, B JaHOMY
BHIIAJIKY, CKJIAJIAETHCS 3 IBOX €TAIliB, MEXKa SKAX Ha OCi
Jacy BiAmoBimae 5-tm xpwiwH. [Ipumdomy, mi nBa eTamm
hopmu
CaCOg3. Haif6inpm 4iTKO IIe MOKHA CITOCTEPITaTH IO Ki-

XapaKTepHi JUIsI KOXHOI KpucTanorpadigxoi
HETWYHIN KpuBii aparoHirty. JlocmipkeHHS TOBEIH, IO
aparoHIT BHUCTYIAE CaMOCTiHHOI0O (a30r0, SKa HE 3aie-
JKUTH BiJ MacoBOI KiJIbKOCTI iHIMX Moaudikariii kapoo-
HATYy KaJbIlifo B ocanui. ToOTO, Ha BMICT KpUCTaJiB aparo-
HITYy BIUIMBAIOTh TIIBKWA TEXHOJIOTIYHI IMapaMeTpu Mporie-
cy ocamkennst. [ami kpucranivsui hpopmu CaCOj3 (Kanbuur
i BaTepHT) MAlOTh B3aEMO3AJICKHICTL OIHA BijJ OAHOI, a
TaKOX BiJl TEMIIEPATYpPH 1 9acy MpoIecy yTBOPEHHS 0caay
KapOOHATY KaJbIIifo0.

Taxum urHOM, Ha TEpIIii cTafii mpoIecy OcaKeH-
HSl KapOOHATY KaJbIi0 BigOyBa€ThCS OMHOYACHA KPUCTA-
Ji3allisl KaJIBLUTY BaTEPHUTY Ta aparoHiTy.
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Puc. 4. — 3anexHicTh CTyneHs ocajpkeHHS (a3 KapOoHa-
Ty Kanblito Bif 4acy npu 323 K: 1 — kampuur; 2 — BaTepur;
3 — aparoHir.

[IpuygomMy, MBUAKICTE KpUCTAJi3amii BaTEepUTy 3a
ymoB Temneparyp 323 i 343 K npakruuno B 3 pa3u nepe-
BUIY€E MIBUJKICTh YTBOPSHHS YaCTHHOK KaJbLIUTY Ta apa-
TOHITY.

A npu temmnepatypi 363 K MacoBa KijbKiCTh BaTepH-
Ty 3HAYHO 3MEHILYETHCS.

Le MOSICHIOETRCS TUM, IO HU3BKI TEMIIepaTypu y Oi-

JBIIOMY CTYTICHI CTIPHUAIOTH YTBOPEHHIO KPHCTATIB caMe
BaTEePUTy, IO MIATBEPIKYEThCSA ITaHHUMH aHAJiTUYHOTO

OTJISITY JIiTEpaTypH.
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Crymiab ocakeHHs, %

Ty Kajbliro Big vacy npu 363 K: 1 — kanpuur; 2 — Barepur;
3 — aparoHir.

VY Xozi moJanpIIoro ocapKeHHI KapOOHATY KabIIio
OTHOYACHO 3 KPUCTAII3alii0 BIAMOBIAHUX (a3 MPOXOIUTH
IIpoIIeC TepeKprUCTaTi3arii.

Tak sk B3aeMO3aIeKHUMH (Da3aMH € KaJbLUT 1 BaTe-
pHUT, TO BiAOYBAa€THCS YAaCTKOBE PO3YMHEHHS KPHUCTAJIB
BaTEPUTY 1 YTBOPEHHSI HOBHMX YaCTHHOK KaJIbLUTY. Xapa-
KTep KIHETWYHWX KPHUBHX SKHX MOKazye (puc. 4 — 6), mio
CTYIIHb OCa/DKEHHS BaTEPHUTY MOCTYIIOBO 3HMKYETHCH, a
CTYIIHb OCa/PKEHHS KaJbLUTY, HABIAKH, 301JIbLIYEThCS.

Leit mpotec TpuBae MPOTATOM S XBUIIKH, HICIS YOTO
MOYMHAETHCS PYTUil eTall Mpolecy ocaLKeHHs KapOoHa-
Ty KaJbIlIO, KU Ma€e CXOXHHA XapakTep, ajie IepeTBO-
perHst a3 BiOYBAEThCS B IHIIOMY HANIPSMKY.

CTOCOBHO KpHUCTaJIiB aparoHiTy OyJ0 BCTAHOBIICHO,
10 30UIbLICHHS TEeMIlepaTypu OJepKaHHs KapOoHATy
KaJIBLIi 10 IPU3BOJUTB A0 MOCTYIIOBOTO 3POCTAHHS MacoBOI
KUTBKOCTI BiMOBiqHOT (ha3u B ocaii.

Lle BinOyBa€eThCs SIK HA MEPIIOMY, TaK 1 HA APYroMYy
eramni yrBopenHss CaCQOj3. BukimodueHHsM € apyruil eramn
NPOLIECY OCaPKEHHs KapOOHATY KaJbLIiIO IIPU TeMIIepaTy-
pi 323 K (puc. 4).

[MosicHeHHSM 1IHOrO MOXeE OYTH NepeKpUCTATI3aLlis
aparoHiTy y BaTEpUT, SKWH CXWIBHUI O YTBOPEHHS 3a
YMOB HU3bKUX TeMIeparyp, i/a00 4acTKOBO y KaJIbIIHT.
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ITpn Temneparypax 343 i 363 K kinernuHi kpusi 3
(puc. 5 Ta puc. 6) BKa3yroTh Ha 30UIBIICHHS CTYIICHS OCa-
JOKEHHSI YaCTHHOK aparoHiTy MpOTATOM dacy SIK Ha mep-
IIOMY, TaK 1 Ha JpYroMmy erami rporecy ocaykeHHs. Lle
MOYKHA TMOSICHUTH TUM, IO 32 YMOB ITiJBHIICHUX TEMIIC-
paTyp pO3UMHHICTH aparoHiTy 3HaYHO 3MEHIIYETHCS, I10-
PIBHSIHO 3 PO3YHMHHICTIO BaTepUTy abo, HaBiTh, KAJIBIHTY.
3pobrneHe MpUITYIIEHHS CIPaBEUIUBO, SKIIO TOMYCTHTH,
0 Taka B3a€MOPO3YMHHICTH PI3HUX KpHCTajorpadidamnx
Mou(ikariil kapOoHaTy KaJbIito 30epiraeTses sK y BOI,
TaK i y po3unHax XJIOPHIY HATPIIO.

Tpeba Bim3HAUMTH, IO 0 CKIaLy BCiX 3pasKiB Kap-
OOHaTy KaJbI[iI0, HE3aJeKHO BiJ yYMOB MpoIleECy oca-
JOKEHHS, 000B’SI3KOBO BXOJNTH NEBHA KIUIBKICTH KpHCTa-
niB kaneiuty (puc. 1 — 3). TlosicHeHHAM [BOr0 MOXKe OyTH
Te, II0 KaJbIIMTOBA CTPYKTypa € HaWOiIbII CTabiIbHOIO
MOpiBHAHO 3 iHmmMMHU Moxudikanismu CaCOg, a came apa-
TOHITOM T2 BaTEPUTOM.

VY xomi mochi/pkeHb NPOBOIWIN MIKPOCKOITITHUH
aHaJIi3 JJIs1 BCTAHOBJICHHS 3aJIEXHOCTI MIXK pO3MipamH i
TeOMETPUYHOI0 ()OPMOIO KPHCTAIIIB Ta OCHOBHUMH Bilac-
THUBOCTSMH OCaJliB KapOOHaTy Kaiblito. Pe3ynpraTti ana-
73y mokaszany, mo y Beix npobax CaCOjz; 3HAXOIUTHCS Y
BUTJISIII arjioMepartiB Ta MOOAWHOKUX KPHUCTAJIB 3 Pi3HOIO
T€OMETPUYHOIO (JOPMOIO 1 AUCHEPCHUM CKJIQJIOM. 3Ha4Ha
JacTHHA arjoMepaTiB CKIANAETHCS 3 AEKITbKa YaCTHHOK,
SIKi CTBOPIOIOTH J€(OPMOBAaHMI Ta MEXaHIYHO HECTIHKUHA
naHior. byio 3’scoBaHO, 0 BUKOPHCTAHHS i IBUILICHHUX
TEMIEpaTyp CHpHUsAE OCAIKCHHIO OLTBIN APiOHUX KpUCTa-
niB CaCOgs, cxunpHUX 10 armoMeparii. e, B cBoro epry,
NPU3BOAUTH O YTBOPEHHS OCAliB 3 HU3bKAM 3HAYCHHAM
HACHITHOI TYCTHHHU Ta OUTBII PO3BUHYTOIO NMHTOMOIO IIO-
BepxHero [7].

[IpoBeneni momepemHi JOCHTIMHKEHHS —JTO3BOJMIA
BCTAHOBUTH ONTHUMAJIbHI TIapaMETPH NPOLECY OCAHKESHHS
KapOOHATy KalbIlifo. B oMy BUMAIKy omepkKaHHUA IMpo-
IYKT MaTUME TPHONHM3HO HACTYIHUH (a30BHH CKIAL,
Mmac. %: xaneiut — 50, aparonit — 35, Bareput — 15. Po3-
Mmip uvactuHok cranoButume Bix 0,02 mo 0,05 mxm. Lle
CBITYMTH NIPO MOXJIMBICTH YTBOPEHHS 3a JaHUX YMOB BH-
COKOJIMICIIEPCHOTO XIMI9HO OCaPKEHOT0 KapOOHATY Kallb-
Iif0, KU MOXKe OYTH BHKOPHUCTaHWH B SAKOCTiI HATIOBHIO-
Baya y BUPOOHHMIITBI Marepy, TyMH Ta IUTacTMac.

BucHoBku.

Taxum 4rHOM, MOXKHA 3pOOUTH BHCHOBOK, II[0 OCHO-
BHI XapaKTEpUCTUKN KapOOHATY KaIBIlif0 3HAYHOIO MipOIO
3aNeXaTh Bl (a30BOro i AWCHEPCHOTO CKIIATY HOro oca-
IIiB, Ha III0, B CBOIO 4Yepry, BIUIMBAIOTh TEXHOJOTIUHI Ta-
pamerpu mporiecy ocamxeHHs CaCOs.

[TigiOpaBmy BiANOBIIHI YMOBH, MOXIHBO OAEPKATH
KapOOHAT KaJBIIIIO 3 IEBHOIO CTPYKTYPOIO KPUCTANIB, III0

Oyzne Bu3Ha4YaTH cepy HOoro 3acToCyBaHHS.
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