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Meronamu onTHuHOI Mikpockomii Ta nudepeHIiaJbHOro TEPMIYHOTO aHali3y BHBYEHO BIUIMB HipOr€HHOTO
KpEMHE3eMy 3 IHTOMOIO TOBepXHeo 308 MY/ Ha CTPYKTYpOyTBOPEHHS Ta (a30Bi IePexond B MOMMEPHHX CyMiIax
noninporminen/konomiamin (ITII/KITA) 3i cnisBigHomennsm [TIT/KITA 30:70. Bmict kpemuesemy B kommo3uti I1IT/
SiO, ckmama  0,5; 1,0; 3,0 ta 5 mac.%. OpepxaHHS MIKpPOBOJOKOH 0a3yeTbcs Ha SIBUINI CHEHU(IYHOTO
BOJIOKHOYTBOPEHHSI, SIKE Ma€ Miclle 3a YMOBH Tedii po3IUiaBy CyMilli MOJiMepiB Mix Ai€to peosoriunux cwi. Tomi
OIWH i3 KOMIIOHEHTIB (BOJIOKHOYTBOPIOIOUHMH) YyTBOPIOE B Maci IHIIOrO (MaTpUYHOTO) MoOJiMepy Oe3miy
MIKPOBOJIOKOH, CTPOTO OPi€EHTOBAaHUX B HANIPSMKY €KCTPY3ii.

BceranorieHo, 110 11 MPOIECiB MUIABICHHS Ta KpucTatizamii notpiiiaux cucteM [ITT/KITA/A-300 xapakrepHo
3BY)KCHHSI TEMIIEPaTypHOT0O IHTepBaTy 000X IIMX MPOLECIB MOPIBHIHO 3 EKCTPYAaTaMH IHAMBIAyaIbHHX MOJTIMEpiB Ta
nongiftHumMu  cymimamu [II1/A-300. Mae wiclie TakoX 3pOCTaHHS TEMIEpaTyp IO4YaTKy KpHcTamisaiii Ta
KpucTanizaiii, 30inpenHs crynens kpucraimiyaocti IIII B mOTpiHHHX cHcTeMaxX MOPIBHSHO 3 IMOIBIHHOIO,
BU3HAYCHOTO 3a TEpPMOrpaMaMH KpHCTatizalili po3TomiB cywmimreil. JOCHipKeHHS MIKPOCTPYKTYPH —MiCIs
eKCTparyBaHHS MaTPHYHOTO IIOJiMepy MOKa3ald, IO MPUCYTHICTh KpemHe3seMy 3a BMicty 0,5-3,0 mac.% cmpuse
HpOIECy BOJIOKHOYTBOPEHHS (MacoBa YacTKa MiKPOBOJIOKOH Oe3lepepBHOI HOBXKHHH 3pocTae 3 86,6 mac. % s
BuxigHoi cymimi [IIT/KTTIA mo 97,4 mac. % mist cymimi TTTI/KITA/A-300 3i criBBigHOMIEHHSM KOMIIOHEHTiB 30:70:3.
3po0eHO BHCHOBOK, IO BBEACHHS BHCOKOIHCIEPCHOTO KpEeMHE3eMy CIyTy€ METOJOM PETYIIOBaHHSI
CTPYKTYPOYTBOPEHHS IOJIIMEpY AUCIIEPCHOT (ha3u y MaTPHYHOMY KOMIIOHEHTI.

Kuaro4oBi cjioBa: MiKpOBOJIOKHA, TMOMIMPOIIJICH, KOMOMiaMija, CyMIllli IOJIiMEpiB, KPEMHE3eM, TOIUICHHSI,

KPHCTai3allis.

Cmammsa nocmynuna oo pedakyii 22.03.2006; npuiinama 0o opyky 15.03.2007.

Beryn

Bigomo, mo nepepoOka cymilei monimepiB
BIIKPMBA€E IUIAX 110 OJICPYKAHHS MarepiaiiB 3 HOBUMH
[iHHUMH BJAaCTUBOCTAMH. Tak, HANPHUKIAJ, TEXHOJOTIS
BUPOOHMIITBA NPUHIMIIOBO HOBUX MaTepiajliB Ha OCHOBI
YIABTPATOHKUX CHHTETHYHUX BOJIOKOH (MIKPOBOJIOKOH)
0a3yeThcs Ha TaK 3BaHOMY SBHIII CIEIU(ITHOTO
BOJIOKHOYTBOPEHHSI B TIpOIECi IEpepoOKH pO3IUIaBiB
cymimieii monimepiB. CyThb SBHIIA MOJIAATAE B TOMY, IO 32
YMOBH Teuil po3IuiaBy MOJNIMEpPIB Mifl €0 PEOIOTiYHUX
CHJI OIUH 13 KOMIIOHEHTIB (BOJIOKHOYTBOPIOIOUMIT)
YTBOPIOE B Maci 1HIIOTO (MaTpU4HOIO) NojiiMepy Oe3iiu
MIKPOBOJIOKOH, CTPOTO OpPIEHTOBAaHUX Y HAINpPSIMKY
eKcTpy3ii. MIKpoBOJIOKHa MOXYTh OyTH BWIyYeHi 3
KOMITO3MIIIITHOTO eKCTPYAaTy €KCTPaKIi€l0 MaTpUYHOTO

noJiMepy  BimOBimHMM  po3umHHHMKOM [1].  Byno
MIOKa3aHo, o NpOLECH  CTPYKTYPOYTBOPEHHS
BiIOyBarOThCS HEOMHOPIAHO, 1 eKCTpyAaT CyMiImi

MOJIIMEpiB TOPSIT 3 MIKPOBOJOKHAMH MICTUTh 1 1HII
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TUIIH CTPYKTYp: KOPOTKI MIKPOBOJIOKHA, YacTHUHKH,
wriiBkk. [lpomecn CTPYKTYpOYTBOPEHHsS B pO3ILIaBax
CyMimiei TMoJIiMEpiB MOXKHA PETYJIIOBaTH 3a PaxyHOK

BBEJICHHSA pizHHX 00aBOK: TacTUQIKATOPIB,
MMOBEPXHEBO-aKTHUBHUX PEYOBUH, KOMIATHOUTI3aTOPiB
[2]. Omuum 3 BaxIMBUX CHOCOOIB  perysrOBaHHS

CTPYKTYpH TIOJIIMEPIB € TaKOX BBEICHHS B HUX TBEPAUX
JTUCTIEPCHUX J00aBOK [3,4]. OcobsmBocTi
CTPYKTYPOYTBOPEHHSI, 30KpeMa BOJIOKHOYTBOPEHHS, B
poslulaBax IOJIMEPHUX CyMilIed 3a MPUCYTHOCTI
TBepAUX J00AaBOK 3aJMINAIOTBCS HA [aHUH  Yac He
BUBYCHHUMH. BimomMo, 10 CTpyKTypa MONIMEPHUX
SKCTPYJaTiB BU3HAYAETHCS HE JIHIIE MiKPOPEOIOTiYHUMHU
mpoIiecaM Ha cTafii mepepoOku, ane i 3HAYHOI Miporo
— 3/IaTHICTIO TOJMIMEpiB AucriepcHOi (a3u i TUCTIEPCHOTO
CepelloBHIIa KPHCTANI3YBAaTHCh, a TAKOXK yMOBaMH, 3a
SIKUX BiZI0yBaeThcsi mpouec kpucramizamii. s
pO3pOOKKM  TEXHONOTii  OIepXKaHHA  yJIbTPATOHKUX
HAaHOKOMIIO3UTHHX BOJIOKOH HEOOXiZHMMH € 3HAHHA
3aKOHOMIPHOCTEl CTPYKTYpPOYTBOPEHHSI B pO3TOINax
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CyMilme  moxiMepiB  3a  TPHUCYTHOCTI  TBEPIUX
HaHOPO3MIPHHUX JOOABOK.
Mera podoTH - BUBYEHHS BIUTUBY

BHCOKOIMCIICPCHOTO KPEMHE3eMy Ha CTPYKTypy Ta
(a3oBi Iepexoau B MOJIMEPHUX CyMillax.

I. ExcnepuMmeHTa/JIbHA YACTHHA

O0’exTaMH  JOCHIDKEHHS ~ CIyTyBajld  CyMimIi
mostimepiB  mostinpomiiaen/cmiBnomiamia  (ITI/KITA) 3i
criseignomenusam ITT/KITA 30:70. CuiBnosiamiz sIBiIsSB
co00r0 KomojiMep g-kampojakTamy Ta com Al ckmamny
50:50. BukopuctoByBanu modjinpomniien mapku 21060
(TY 6-05-1756-78) Ta cmiBmomimMep Mapku [1A—6/66
(OCT 6-05—-438-78). Sk TBepy HAHOPO3MIPHY JTOOABKY
Opasi MipOreHHNI KpEeMHE3eM 3 IHTOMOIO MOBEPXHEIO
308 m*/r (mapka A-300, TY YV 24.6-05540209-003-2003)
BUpoOHHIITBA KamychbKoro eKCriepuMeHTAIbHOTO 3aBOJY
IXIT HAH VYxkpaiau. 3wmimryBaHHS  KOMIIOHEHTIB
3MIACHIOBAIN METOJOM eKCTpy3ii. BMicT kpemuesemy B
exctpynatax III1 3 kpemuesemom ckiaznas 0,5; 1,0; 3,0
ta 5wMac.%. Mg BWIydeHHS MIKPOBOJIOKOH 3
eKCTPyJaTiB  KOIoJliaMiJ] eKCTparyBalud  €THJIOBUM
cniuproM B amnaparti Cokciera npotsrom 12 rop.

JlociimKeHHs BIUIMBY 100aBOK BHCOKOHMCIEPCHOTO

KpeMHe3eMy Ha  TeMIlepaTypHi  XapaKTepUCTHUKH
MPOLIECIB  IUIABIEHHS Ta  KpUCTami3alii, CTYyIiHb
KPHUCTATIIHOCTI 3IMCHIOBAIIN METOIOM

mudepeHmiagpbHOro TepMmigHoro aHamizy (ATA), a Ha
MIPOIIEC TEPMOJECTPYKIIi — METOIOM Ar(epeHIiaTbHOTO
TepMmorpasiMeTpuuHoro aHanizy (JITT'A).

Kpusi JATA, TI' Ta [JIT peectpyBamm Ha
nepusarorpadi Q-1500 D ¢ipmu MOM, Bynanemrr.
BukopucToByBajaM IUIATWHOBI THUIJ, SIK €TaJioOH Opanu
AlLO;. 3pa3ku mnonpiOHIOBaNM, IOCITIIKyBaHa Ipoda
cknaznana 6inst 160 mr. Tepmorpamu npoliecy IIaBIeHHS
peecTpyBain 3a MBHAKOCTI HarpiBaHHd 5°C/XxB B
iHTepBaNi Temueparyp Bia KimHatHOI 10 200°C, a mortim
3amcyBaIM KPHBI KpHCTalli3alii po3IuiaBy 3a IBUAKOCTI
oxonomkenus 1,5°C/xB. 3 Tepmorpam BH3HAYaIIn
TeMmnepaTypu modatky rrasineHss (1), mnasmersas (T,,),
a TakoX TeMmepaTypu modatky kpucramizamii (T,),
kpucramizalii (Ty,). TouHiCTE BU3HAYEHHs TeMIIEPATYP
TUTaBIICHHA Ta KpUCTami3alii ckimagana 1°C.

3a BIZOMOIO METOIMKOI BH3HAYAIM EHTAJIBIIIIO
mwraeneras (AH). [Jns 11 po3paxyHKY TIPOBOAWIH
KamiOpyBaHHS IUIOIII TIKIB 3a 7-aMiHOOEH30MHOIO
KHCIIOTOI0, ~ CHTaNbIlig  IUIaBIEHHA KOl  CKJIajae
36,3 kaw/r. Crymiae  kpuctamigaocti  (CK, %)
PO3paxoByBalik, BHUXONAYM 3 CHTAJIbII IJIABJICHHS
MOBHICTIO KPUCTAIIYHOTO MOJIMEPY 32 PIBHSIHHSIM:

o = AH/AH,,- 100,
ne AH,, — Temnora IiaBlIeHHs HOBHICTIO KPUCTAIIYHOIO
noJimMepy, sika cknanana s [T 62 kan/r; AH — Teruiora
TUIABJICHHS IAaHOTO 3pa3Ka.

BucokoaucnepcHuii  KpeMHE3eM €  TBEPIOIO
PEYOBHHOIO, 1 HOro YacTHHKH MOXXYTb IEpPEIIKO/DKATH
mporecy BosokHOyTBopeHHs I[II1 B wmaci KITIA. [Ins
BIMIOBiII HAa II¢ MHUTAHHS MPOBOIMIN EKCTPAKIIIIO
MatpugHoro moinimepy (KITA) erumoBuM crnmpTOoM.
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3anumoK AWCHepryBalM Ha TPEIMETHOMY CKIi B
IMepCifiHIM piauHI 1 Mg ONTHYHUM MIKPOCKOIIOM
MiApaxoBYBaJdM KUIBKICTh CTPYKTyp TOTO HYH iHILIOTO
tury Ta ikcyBanu ix po3mipu. Pesynbratu oOpoOuisiiu
METOAaMH MaTeMaTU4YHOI CTaTUCTHKHU i BU3HaA4YaJIn

cepenniii xiamerp (d ) BOIOKOH Ge3IepepBHOI TOBKHHH,
KOPOTKMX BOJIOKOH, YaCTHHOK, ix MacoBy (% Mac.) Ta
yrcnoBy (% 4YHCI.) YacTKy, IUCTIEPCHHH pO3MOALT 3a
JliaMeTpamH.

I1. Pe3yabTaT Ta iX 00roBOpeHHs

Ha pucyHKy HaBeAeHO TepMOTrpamMH IIPOLECIB
TUTaBJICHHS Ta KpUCTAJi3amil eKCTpyHaTiB BHXIJTHUX
MOJIMEPIB Ta KOMIIO3UILIHHUX €KCTPYIaTiB, a B Tadiu. 1-3
3BEIEHO TEMIIEPaTypHi XapaKTEPUCTHKH LUX IPOIECIB
JUIA BCiX IOCHiMKyBaHMX cucTeM: ekcTpynaris IIII 3
kpemHezeMoM  A-300  (tabm. 1), TPUKOMIIOHEHTHHX
eKCTPYAATIB MOJIIMPOIIJIeH / criBHoMiamin / KpeMHe3eM
(Tabmuin  2) Ta BWIYYCHHX CKCTPAKI[EH 3 [UX
eKCTPYAATiB MiKpOBOJIOKOH Ha ocHOBI 111 (Tabnuus 3). 3
TepMorpaM Ta Tabnuie BuaHO, mo I — kpucramigHmii
MoJIiMep 3 BHCOKHM CTYNCHEM KPHUCTAJIIYHOCTI, TOMI 5K
KITA xapakTepu3yeTbCsi HU3bKMM 3HAYEHHSAM TEIUIOTH
TOIUICHHS Ta CTYNEHsA KpUCTaliyHOCTI [5], 00 wMae
HeperyisapHy OyIOBY IOJiMEpHHX JaHMOriB. Brpara
Macu B iHTepBani Temmeparyp masnenHs s [1I1
BincyTHs, Toni Ak BuximHuil KIIA Brpauae 2,1 % wmacw.
Ile moB’s13aHO 3 THUM, IO B MPOIECI IUIABJICHHS I[HOTO
NOoJiMepy  HAarpOMa/DKYIOTBCS  HU3BKOMOJIEKYJISIPHI
CIOJIYKH, 110 BUJAIISIOTHCS B iHTEpBaii Temmepatyp 130-
200°C. IIpucyTHICTHP OCTaHHIX MOXE CIPABISATH
rwactudikyBansHui BB Ha posron KITA. 3 Ta6u. 1
BUJHO, 1[0 CTYIiHb KPUCTAIIYHOCTI KOMITO3HUIIIHHUX
eKCTpyAaTiB, MmO CGHOPMYBAIUCS 3a YMOBH Pi3KOTO
oxonomxeHHst 3a Bmicty 0,5-3,0 mac.% kpemHesemy,
BUIIMA 3a CTYMiHb KPUCTAJIYHOCTI  EKCTPyAaTy
Buxignoro IIIl. 1 HaBmaku, CTyMiHb KpPUCTANIYHOCTI
ekcTpymaty, mo wictute 5,0 mac.% A-300 Hmwxunit
MOPIiBHSAHO 3 eKcTpyaaToM Buximnoro ITI1.

Sk BumHO 3 Tabm. 2, 31 3POCTAHHSIM BMICTY
KpeMHe3eMy B CyMilllax BHAUICHHS JIETKUX HPOJYKTIB
poskiany KITA 3MeHIIyeThes, 110 MOXe OyTH MOB’3aHO
3 MOXJIMBOIO aJCOpOLI€I0 OCTaHHIX Ha IOBEpPXHI
YaCTHHOK KpEMHE3EMY.

3 kpuBux JJTA (puc. a) BHAHO, MO B CyMimii
MIT/KITA IHTepBANIM TIPOLECY IUIABICHHS 000X
MOJIIMEpIB CITBIIANAIOTh, a KPHUCTANi3allis nepedirae Taxk,
mo crnovatky kpucranmizyerbess KIIA, a motim, 3a
npucytHocTi TBeproro KIIA, — IIII. Ilum moscHIOeThCA
aesike 3poctanHs Ty, I (Tabu. 2). Kpucramizamis 1T y
BUCOKOJMCIIEPCHOMY ~CTaHi Ha TBEpHiil IMOBepXHi
Jpyroro mojdiMepy Imepebirae dYepe3 TIeTepOreHHE
3apoakoyTBopenHs. lIBuakicTe Kpuctamizaimii B IbOMY
BUIIAJKy BWIIA, HDK 32 YMOBH TI'OMOTEHHOIO
3apoakoyTBopeHHs.  [locmneHa — Hykjeamiss — Takox
NPUBOJMTH JI0 3POCTaHHS TEMIIEPaTypu KpUCTai3allii.

3 Tabm. 1 BHUIHO, oo 32  TIPUCYTHOCTI
BHCOKOZMCIIEPCHOTO KPEMHE3eMy B yMOBaX pi3KOTro
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Taoaunsa 1

XapakTepHucTHKa IPOLECIB TUIABJICHHS Ta KPUCTANI3aIil eKCTPY/IaTiB MOJINPOIIEHyY Ta Horo cymiieii 3

KpPEMHE3eMOM
Crctema, BMicT [Tpouec nnaBneHH;I,A ”II"{ C IIporec KpI/ICTaHISaI_IIXHT C —
nobaBku B Mac.% T, Tox AT ; CK, % T, Ty AT ; ’
KaJi/T i KaJl/T %
I11 140 168 28 13,6 21,9 123 113 10 26,7 | 43,1
KITA 150 166 26 5,0 144 138 6 10,3
HITAS300 136|169 | 33 | 161 | 259 | 126 | 118 | 8 | 203 |472
HITAS300 139|169 | 30 | 163 | 263 | 127 | 122 5 | 286 |462
I111/A-300 3,0 139 169 | 30 14,8 23,9 128 120 8 284 | 458
I111/A-300 5,0 133 168 35 11,0 17,7 126 119 7 28,3 | 45,7
Taoauus 2
XapakTepHucTHKa NPOLECIB IUIABJICHHS Ta KPUCTANI3aIl] eKCTPYIaTiB NOJIMEPHHUX CyMilleit
[ponec masnenns, Ipouec kpuctamizamnii, Temmeparypa B °C
C Temnepatypa B °C
Ktazn KITA TII1T
eKCTpyIary,
0 Amgpia, AH, CK,
mac.% Ty | T | AT | TOKM T, | Ty | AT | To | Ty | AT | 20 | 5
TIVKIIA 150 | 168 | 18 | 2.3 146 | 140 | 6 | 128 |122] 6 | 115 | 185
30/70
MIT/KITA/A-300 122
150 | 165 | 15 2,2 145 139 6 125 119 3 13,9 22,4
30:70:0,5 108
HH;Igl.'[7AO/§—13OO 153 | 169 | 14 | 11 146 | 142 | 4 | 129 [125] 4 | 165 | 266
HH;Igl.'[7AO/§—33OO 154 | 169 | 15 | 15 144 | 140 | 4 | 126 [ 122] 4 | 154 | 249
MIT/KITA/A-300 124
30:70: 5 151 | 170 | 21 1,2 143 139 4 128 120 4 20,2 32,5
Tabauusa 3
XapaKTeprCcTHKA MPOIIECIB IIIABICHHS Ta KPUCTaIi3allii MiKPOBOJIOKOH HA OCHOBI MOJIMPOIIJICHY
Ckiaz cymimi, Ipornec maasnenss, T °C Iponec kpucranizamii, T °C
mac.% T, T AT CK, % T, Tep AT CK, %
IIT/KIIA
30 - 70 150 171 21 31,1 129 120 9 51,0
TTI/KIIA/A-300
30:70: 0.5 140 168 28 33,6 126 117 9 40,3
[IT/KITA/A-300
30:70 1 147 169 22 29,0 125 121 4 51,5
[IT/KITA/A-300
30:70 - 3 146 170 24 28,4 128 122 6 50,0
[IT/KITA/A-300
30:70 - 5 137 168 31 323 129 122 7 48,8
OXOJIO[DKCHHST ~ PO3TOIly  Jeml0  PO3IIHPIOETHCS OXOJIO[DKCHHSI ~ PO3IUIABY  Ma€  MiCle  3POCTaHHS]

TEeMIIepaTypHUIl iHTepBaJl TOIUIEHHS Ta 3pOCTA€ CTYIiHb
kpuctaniuHocti [II1 3a Bmicty TBepmoi mo6aBku 0,5-3
Mac.%. 3a BHCOKOro BMicTy kpeMmHe3emy (5 mac. %)
CTYMiHb  KPUCTAJIYHOCTI  HWXKYMH, 1  CyTTEBO
PO3IIUPIOETHCS IHTEPBAN IUIABJICHHS, IO MOXXE OyTH
MOB’SI3aHO0 13 CTEPUYHUMH  TEPEIIKOJAaMH  POCTY
KpHCTaiTiB. B TOH ke wac, 3a NMpHUCYTHOCTI TBepAOl
BUCOKoucIiepcHoi 1o6aBku B I1I1, B yMoBax HOBUIEHOTO

TEMIIEpaTyp MOYaTKy KpHcTramizamii i kpucramizaumii Ta
3BY)KEHHS TEMIIEpaTypHOI'0 IHTepBally KpHCTasi3aii, o
3acBiquye 1po  (GOpMyBaHHS ~OUIBII  TOBEPIICHOI
KPHUCTAJIIYHOI CTPYKTYPH.

st ToruieHHs Ta KpucTanlizalii NOTPiHHMX CHCTEM
IMI/KIIA/A-300  (Tabm.2) XapakTepHO  3BYXKCHHS
TEMIIEpaTypHOTO  iHTEepBaly 000X IMX IIPOIECIB
MOPIBHSHO 3 €KCTPyAaTaMHu 1HIUBIIyalbHUX IOJIIMEpIiB
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Puc. Tepmorpamu 1iaBieHHs (a) Ta KpucTaiizauii (0) HoniMepHUX eKCTPYIATiB 1 MiKPOBOJOKOH:

1 —III1; 2 — KIIA; 3 — excrpynary I1I1+1 mac.% A-300; 4 — excrpynary IIII/KIIA 3i criiBBigHOmMEHHAM
komrtoneHTiB 30:70; 5 — ekcrpynary ITIT/KITA/A-300 (Bmict kpemHezemy B I1I1 5 mac.%); 6 — mikpoBosiokon 111
nicist excrpakuii KITA 3 excrpyaaty ITIT/KIIA 3i ciBBigHOmeHHsIM KomnioHeHTiB 30:70;

7 — mikpoosnokoH I1IT+5 mac.% micnst excrpakuii KITA 3 moTpiiiHOoro excrpynaary.

ta noaBiiHuME cymimamu [1T1/A-300. Mae micuie Takox
3pocTaHHs cryrneHs kpucrainiynocti III1 B morpiiiHMX
cucTeMax IIOpIBHSAHO 3 NOABIHHOI, BHU3HAYEHOrO 3a
TepMOTpaMaMH KpHCTalizamii po3miasiB cymimiei. Ciina
TaKOX BIJ3HAYMTH 3POCTaHHS TEMIEpaTyp I0YaTKy
KpHUCTai3alii Ta KpUCTaNi3amii ;Ui TPhOXKOMIIOHCHTHUX
cucteM. e Moxe OyTH BHKIIMKAHO CILIBHOIO JIEH0 JBOX
YHMHHUKIB, M0 CIPHUYMHIOIOTh HYKJICAIil0: MPHCYTHOCTI
YaCTHHOK KpeMHe3eMmy Ta TBepaoi mosepxHi KIIA, mo
BXKE 3aKPHCTANli3yBaBCS B IIPOILECi OXOJOKCHHA 3a
6inbi Bucokoi Temmnepatypu (138°C).

JlocmimKeHHST MPOLIECIB IIABJICHHS Ta KPHCTaIi3arii
MikpoBosiokoH 11 (Tabmuis 3) mokasanu, 10 OCTaHHI
nopiBHAHO 3 ekcTpynatamu I1I1, MarTh BUIIUH CTYyMiHb
kpucramigHocTi. lle € pe3ynbraToM BIOCKOHAJICHHS
KPHUCTJIIYHOI CTPYKTYpH 32 MiABHUILEHOI TeMIepaTypu
M Yac eKCTPakiil eTaHOJIOM MaTPUYHOTO IOJIiMepy
(78°C, 12rom.) 3 ekcTpydariB cymimiell MHOJIMepiB.
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Buacnigox TPUBAIOTO BIIIATIOBAHHS CTYIIHb
KPHCTAJIIYHOCTI ~ HAHOKOMIIO3UTHHX  MIKPOBOJIOKOH
MPAaKTUYHO BHPIBHIOETBCA JUISI BCIX  JOCHIHKEHUX
3pa3sKiB.

BukoHaHi KiIBKICHI MIKPOCKOMIYHI JOCIIKCHHS
CTPYKTYPOYTBOPEHHsI OiHapHHMX Ta MOTPIHHHUX CyMimiei
(Tabmuus  4) narOTh MiACTAaBYy CTBEPIDKYBATH, IO
JI00aBKH BHUCOKOAWCIIEPCHOTO KPEMHE3eMY IMOJIMIIYIOTh
BonokHOoyTBOpeHH: 111 B Maci KITA. Ipo ne 3acBigaye
pi3ke 3pOCTaHHA MAacoBOI YAaCTKH MiKPOBOJIOKOH
6e3nepepBHOi 10BXHUHU (3 86,6 % I BUXigHOT cymini
MIT/KIIA no 97,4% mns cymiuii i3 BMictom 3,0 mMac.% A-
300). Ilpore, 30inbIeHHS BMICTYy KpemHe3emy jao 5,0
Mac.% HeaouiibHO, 00 3MeHmyeThess yactka III1, mro
YTBOpIOE BOJIOKHA. He3Bakarounm Ha Te, 1O N00aBKa
3HAXOJIUTHCS Y TBEPJOMY CTaHi, BOJIOKHOYTBOPEHHS B
TPUKOMITOHEHTHIH CHUCTEMI MOJIMIIYETHCS: 3MEHIIY€ThCS
JiaMeTp MIKpPOBOJIOKOH, 3pOCTa€ iX KiJIbKICTb, PIi3KO



BruivB BUCOKOUCTIEPCHOTO KpeMHe3eMy Ha (a3oBi...

Tabnuus 4
BruiB BUCOKOIMCIIEPCHOTO KPEMHE3eMy Ha CTPYKTYPOYTBOPEHHS B CyMilllaX MOJINPOINIIeH / KOIoJliaMiz
BesnepepBHi BosOKHA Kopori YactuHKH [niBku
BOJIOKHA
Cxaan cymini, mac.% p
g | | % | F | A | % | % | A % | % | % | %,
YHCIL. | Mac. MKM | 9HCI | Mac. | MKM | YHCI. | Mac. | 4uci. | mac.
Hg/K%A 38 | 803 866|137 | 35 | 86|39 |45 |105] 76 | 06 | 1.9
TIVKTIA/(A-300) 2,6 81,4 (783 052 | 2,1 | 108 | 09 | 23 6,3 0,0 1,5 | 20,8
30:70:0,5
HH/I;(I)_[A,;(()AfOO) 2,0 87,3 191,0 | 0,32 | 1,8 6,5 0,0 | 2,0 | 48 0,0 0,8 9,0
HH/;U%A';OO) 22 830|974 041 | 19 75 ] 05| 20| 93|00/ 02|21
TIVKHAAA300) 1 54 | 748 | 786 | 042 | 2.1 | 98 | 10 | 21 | 147] 00 | 07 |204
30:70:5
CIaJia€ YUCIo IUTiBOK. 2. BucokoaucnepcHa TBepAa J100aBKa KpEMHE3EM 32
OpnepxaHi  3aKOHOMIPHOCTI ~ 3HA4YHOIO  MIpOIO NEeBHOTO BMICTy CHpHsie  peamizauii crenngiqHoro
NOB’s3aHI 3 THM, IO HAHOPO3MIpPHI YaCTHHKH BOJIOKHOYTBOPEHHS, IO TIPOSIBISETBCS Y 3POCTaHHI
KpEeMHe3eMy, € IICHTpaMH KpHCTami3amii B mporeci BMICTY  MIKpPOBOJIOKOH  Oe3lepepBHOI  TOBXKUHH,
(opMyBaHHS  MIKpPOBOJIOKOH. Bim  XapakTepuCTHK 3MEHIIEHHI  JiaMeTpy  MiKpOBOJOKOH,  IHCIIepcii
omHCcaHWX BHUIIEe (Pa30BUX NEPEXONiB 3HAYHOIO MipOIO PO3TOALTY, KITBKOCTI TITIBOK.
3aJIekaTh ~ MIKpopeosioriuHi  sBuma  (gedopmartis 3. BBeneHHS BUCOKOANCIIEPCHOTO KPEMHE3EMY MOXKE

Kparesb, 37IUTTS CTPYMEHIB, CXWIBHICTD iX A0 PO3Mamy
Ha Kparui).

BucHoBku

1. BcranosneHo, 10 MIPUCYTHICTB
BHCOKOJIUCIIEPCHOTO KpEeMHE3eMy  BIUIMBAaE  Ha
TEeMIIepaTypHI XapaKTepPUCTUKHU IPOIECIB IUIABJICHHSI Ta
KpHCTaji3alii  BOJOKHOYTBOPIOIOUOTO  MOJIIMEpPY B

CyMillli ITOJIINPOITiIEH/KONoTiaMi.

CIIyTYBaTH METOJIOM PEryJIIOBaHHS CTPYKTYpOYTBOPEHHS
moJiiMepy aucrepcHoi ha3u y MaTpUIHOMY KOMITOHEHTI.

Can’anenko 0.0. — acnipant IXI1 HAH VYkpainuy;
Topoux I1.II. — noxTop (i3MKO-MaTEeMITHYHUX HaYK,
npogecop, TOJIOBHHUIA HAYKOBHUI CIIBPOOITHUK;
Ilebpenko M.B. — 1OKTOp XIMIYHHUX HayK, Ipodecop,
MPOBITHAN HAYKOBHUHA CIIBPOOITHIK

/Brobenko JI.C. — xaHAAOAT XIMIYHUX HAyK, CTapIIAN
HAyKOBHH CIIBPOOITHHK.
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One studied, with use both optical microscopy and differential thermal analysis techniques, that
influence of pyrogenic silica with specific surface of 308 m?/g on structure-forming processes and phase

transitions in PP/CPA (polypropylene/co-polyamide) polymer blends exists

30:70.

at PP/CPA equation of

356



