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The increasing demand today is metakaolin - active
additive, which is entered in the cement mortars with a
view to reducing the number of hydraulic binder while
maintaining their operational properties. However, despite
quite a lot of information about the application and
metakaolin, there is little information about the features of
choice of technological modes of its receipt, and that was
the purpose of the given work.

Have been investigated the secondary kaolin various
deposites of Ukraine - Pologovski, Murzinski,
Vladimirski, which differed degree of order of the crystal
lattice of the basic mineral - kaolinite.

For the evaluation of the phase composition, the
kaolin subjected to thermal treatment in the range of
temperatures from 500 up to 900°C in increments of 50,
and identification of phases were carried out with the help
of x-ray phase analysis.

It is established that for all kaolins character of change
of structure can be conditionally divided into three stages:
the first one is the destruction of the crystal lattice of
kaolinite, the second - amorphization of structure, the
third - allocation of the active forms of SiO, and Al,O4
with the further crystallization sillimanite.

However, there are differences in temperature and
duration of each stage of the thermal transformations. So,
for kaolin vladimirski, with the most ordered structure,
the destruction of the crystal lattice of kaolinite displaced
in the area of higher temperatures and amorphization of
the material is observed only at 800°C. However, already
at 850°C is observed the active formation of sillimanite,
which subsequently re-crystallizes in primary mullite.
That is the region of existence of active forms of silicon
oxide and aluminum is very small - less than 100°C.

For kaolins with less ordered structure amorphization
occurs at lower temperatures - for pologovski at 700°C, at
the murzinskoe - 650°C, while the region of existence of
amorphous forms significantly increases.

Thus, the features of formation of the phase
composition and metakaolin, that allows to predict the
temperature of its receipt on the basis of clay raw
materials with different degree of orderliness structure.
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l. BcTtyn

Bce Oipmuii TOMUT CHOTOAHI MAa€ METAKAONIH -
aKTHBHA J100aBKa, sIka BBOAUTHCS B IIEMEHTHI PO3YMHHU Ta
OETOHM 3 METOIO 3HIKEHHS KUIbKOCTI TiIpaBIidHHUX B'SDKY-
YUX IpH 30epeXKeHHI iX eKCILTyaTalliiHuX BiacTuBoctei [1].
OpnHak, He3BaKalO4M Ha JOCHTh Oararo iH(popmarii mpo
3aCTOCYBaHHS METaKaoliHy, Majlo BiIOMOCTEH mpo 0CcoOH-
BOCTI BUOOpPY TEXHOJIOTIYHOIO PEKHMY HOro OTPHMAaHHS, B
3aJIOKHOCTI BiJl TIPUPOMM BHXIAHOI CHPOBHHH. MOXKITUBO,
caMe 4epe3 I¢ BITUM3HSAHI IiANPUEMCTBA JOCUTH CTPH-
MaHi 100 HAJArO/PKEHHS BUPOOHHUIITBA, TOMII SK BUKO-
pUCTaHHS IMIIOPTHUX aHAJIOTIB 3HAYHO 3JIOPOXKYE
BapTICTh KIiHIICBOT'O MPOIYKTY.

ToMmy nyxke akTyallbHUMH € JIOCITIJDKEHHS OCOOJIH-
BocTell (hopMyBaHHS (Ha30BOr0 CKIAAy METaKaoJiHIB, B
3aJIeKHOCTI BiJI PeXKUMY iX TEpMOOOPOOKH.

[I. OB'ekT Ta MeToan gocnigXeHb

B stkocti 00°€KTiB J0CHiKEeHb Oyio 00paHo BTOPHHHI
KaoJiHM pi3HUX ponoBull Ykpainm — Ilomospkoro
(3amopi3pka 00:1.), Myp3uncekoro (Yepkacbkka 00i1.) Ta
Bononumupcrkoro (JloHenbka 00:1.) pomosui [2].

Jlnst Bu3HAYeHHS OcoOMUBOCTEH (Da30BUX IEPETBO-
PEeHb KaoOIiHIB IiJ| Yyac HArpiBaHHS B TEMIIEPATYpHOMY
inrepsani 500-900 °C, BUKOPHCTOBYBAIM PEHTrEHO(A30-
BHI aHai3. 3 METOI 3HW)KCHHS BIUIMBY KBapIIOBOI CKJa-
JIOBO1, KaoJIiHK 30aravyBaiy HUISIXOM HPOLHKEHHS Kpi3b
cuto Ne0056.

lll. AHani3 pesynbTaTiB eKCNepuMEHTY

Ha orpumanux pentrenorpamax (puc. 1) mocmimHux
KaoJIiHiB 0e3 TepMi4HOi 00pOOKHM iMEHTU(IKYETHCS KaOJTi-
HIT 1 HE3HAUHa KUIbKICTh [-KBapily (IHTEHCHBHOCTI MaKCH-
MambHux 100%-x mudpaxiiiinux mikiB mpu d=3,34A,
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XapaKkTepHUX [-KBaplly, CTAaHOBISTH He Ounbiie 2%), mo
MiATBEPIXKYE BUCOKUMH CTYIiHb 30aradeHHs JaHOI
CHUPOBHHU.

Puc. 1 Penmeenocpamu 60100umupcokoeo (a), nonoswko2o ()
i Myp3UuHCbK020 (8) KAOMIHIG 00 U nicis mepMiuHol 06poOKu
npu pi3HUX MeMNepamypax

[lpu nHarpiBaHHI [oCHiAHUX MpoO KaomiHIB, BinOy-
Ba€ThCs 3MiHa iX (ha30BOro CKiIajy, OOYMOBIIEHA IOCTY-
MOBUM PYWHYBaHHSM KPHUCTAJIYHOI PEIIITKH KAONiHITY,
Ha 10 BKa3ye 3MEHIICHHS IHTEHCHMBHOCTEH HOro
ocHoBHux mikiB (d = 7,13; 3,58; 2,54 Ai iH.), IPHYOMY
JUIS KOXKHOTO KaoJIiHy IeH MpOIec MPOTIKae MpU Pi3HUX
TemrepaTypax. J{iIs BOJOAMMHPCHKOTO KaoiiHy amMop-
¢izallisi CTpYKTypH KaONiHITY BiIOyBaeTbCcs B MeKax
temrepatypu ~800°C, mpo 10 CBiYUTH IOSBA HAa PEHT-
reHorpamax BiJIOBIJIHOrO «rajio». Y TOH jKe 4yac mpu
temneparypi 850'C Bike MOXKHA ineHTHDiKyBaTH HasB-
HicTh Takux (a3, sk kBapu (SiO,), rmuaozeM (AlOs) i
cuniMaHiT (Al,O0;:Si0;), sKi B mojanelioMy OyIyTh
npuiiMaTH y4actb y (GOpMYBaHHI KPHCTAJIIUHOI PEIiTKH
MIEPBUHHOTO MYJIITY.

Awnanoriyauii xapaktep (a3oBUX 3MiH BiJ3HAYa€THCS
JUISL TIOJTIO3BKOTO i MYP3MHCBHKOTO KaOJIiHIB, OJHAK JesKa
BIIMIHHICTh MOJISITa€ B OULIBII HU3BKUX TEMIIEpaTypax
MepeXoay CTPYKTYpH KAONIHITIB B aMOP(QHUN CTaH
(Bigmoimuo mpu ~700°C i 650°C), 110, Ha HAIIy TYMKY,
TIOB’5I32HO HEBHCOKHUM CTYIIEHEM YIOPSAKOBAHOCTI IXHBOT
KPHCTAJIIYHOI pemriTky [2].

PenrtrenogasoBuii aHaji3 TakoX IOKa3aB, MO YHUM
BUIIIE TEMIlepaTypa KIiHIEBOrO pPYHHYBAaHHS pELITKA
KaoJIHITy, TUM BY)K4Ye iHTepBaN (OPMYBaHHS PELITKH
CHJIIMaHITY: Ha PEHTreHOTrpamMax BOJIOAMMHPCHKOTO KaoTiHY
TIOMITHO, 110 pyiHYBaHHS BifOyBaeThes mpu ~800°C, a npu
850°C Bke ineHTU(DIKYIOTBCS TOCUTH IHTEHCHBHI JUQpaK-
IikH MakcumMymu crtiMaHiTy (4,37; 2,56; 3,48 Ai in). Y
TOM K€ Yac TS MO03bKOT0 ¥ MYP3UHCHKOr0 KaOJIiHIB uepes3

aHaJIOTuHMI TemreparypHuii inTepsai (50°C) micnst pylHy-
BaHHS PELITKA KaOoJiHITY, CIIOCTEPIraloThcsi HE3HAYHI
TposiBU Tr(paKiiiHuX peduiekciB cumiMaHiTy. 3i 3011bIIeH-
HSM TeMIlepaTypu BiOyBaeThCS B3aEMOJIS YIbTPaJIHC-
MEPCHUX OKCHIB AJIOMIHIIO i KpEeMHilo, IO YTBOPIO-
I0ThCS TIPH pPYWHYBaHHI PENITKH KAaOMiHITY, i BMICT
cuTiMaHiTy Oyze 301IbIIyBaTHCS 10 ITOYaTKy (hopMyBaH-
HSI IEPBUHHOTO MYJIITY.

TakuM YMHOM, OCOOJIMBICTIO IIPEICTABICHUX DEHT-
reHorpam € yrBopeHHs aktuBHUX (opm SiO, it ALLO;:

A1203281022H20—>[A120328102]+2H20
A120328102—> [A1203]+ 2[8102]
AKTUBHUNA aKTUBHUH

Came 1i ckiazioBi ¥ OyayTh BH3HAYaTH aKTUBHICTh
METaKaoJiHy sIK MYIIOJIAHOBOI 100aBKku [4].

BucHoBOK

I3 mpuBeneHUx pe3ynbTATiB aHamizy 3MiHeHHS (azo-
BOrO CKJIaay KaojiHiB PI3HUX POJOBHUII MOXKHA 3pOOHTH
BHCHOBOK, IO TEMIIEpaTypH, INpU SKUX BigOyBa€eThCs
JIeTiipaTallisi 3 OCTaTOYHOIO BTPATOIO MacH, € Pi3HHMH,
0 OOYMOBJIEHO PI3HMMHU CTYNEHSIMH BIIOPSIKOBaHOCTI
KPHUCTAJIYHOI pelnTku KaomiHity. OTke Taki ocoOnu-
BOCTI (pa30yTBOpEHHsI METAaKaOJiHIB OyayTh BU3HAYATH 1
PSKUMH TEepMOOOPOOKH KAONiHIB, 33 SKAMH MOXKHA
OTPUMATH BUCOKOAKTUBHHHN IIPOAYKT.
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