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(54) BBICOKOQ®®EKTUBHBIA KAONIMHOBLIA MUITMEHT, KPACKA [5A NOKPLITUA BYMAIU, COOEPXALLAA
BbICOKOQ®®OEKTUBHBLINA KAOJIMHOBLIN MUTMEHT, X CIIOCOE U3FOTOBJEHUA
BbICOKOJ3®PEKTUBHOIO KAOJIMHOBOIO NMUIMEHTA

(57) Pedbepar:

BbICOKORMEKTMBHBIN MUIMEHT KaonvHa uMeeT
ynydlleHHble BU3yarbHble U peorornyeckne CBoicTea
OOHOBPEMEHHO, KOTOpble AOCTUrarTCsl C MOMOLLBIO
CYPOBOIO KOHTPONS 3a pasMepoM U popMON YacTuu,
a TaKke rpaHyrioMeTpu4eckum CoCTaBoOM U AeneHnem
dopMbl YacTuy. MNMUrMEHT KaonmnHa COCTOUT M3 CMeCH
KPYMHO3EePHUCTOTO U MENKO3EPHUCTOro  KaomnuHa,
MMeeT YeTKMe XapaKTepuCTUKM pasmepa U hopMbl
yactuu. Kpacka ons menoBaHua ©ymarn cogepXut

BbICOKO(OPEKTUBHBIV  MUTMEHT  KAONWHA, KOTOPbIN
XapakTepusyeTcs TeM, 4YTO WMEeeT nokasaTternb
apkocth  ISO Bbiwe 885 u meHee 91,0;

rPaHyNIOMETPUYECKUA COCTaB YacTuL, U3 NO MEeHbLUER
mepe 94 % no macce - MeHee 2 MKM 1 25 % no macce
- MeHee 0,2 MKM W nokasaTenb BA3KOCTU [epkynec
npu 1100 O/X meHee 18 [uH [na >KUOKUX [IWH,
KOTOpble WMEKT CopepXaHue TBepablX BeLeCcTB

70-75 %. Cnocob npounssoncTea
BbICOKO3(hPEKTUBHOMO nUrMmeHTa KaonuHa c
YIYYLWEHHbIMA  BU3YamnbHbIMA W PEOSIOMMHYECKUMU
CBOWCTBAMM  3aknio4vaeTcs B CMeluMBaHumn

KPYNHO3EPHWUCTOTO  KaonMHa C  MESKO3EPHUCTLIM.

O6paboTka KpynNHO3EPHUCTOTO KaofiMHa BKMoYaeT
aTanbl AUCNEPCUN HEOHUULLEHHOMO KPYMHO3EPHUCTOO

KaonuHa, KOTOpbIi MMEET  IPaHyfIOMETPUYECKUIA
cocTaB 4acTuy nocne yaaneHusa necka ot 55 % go 75
% no macce MeHee 2 MKM M No MeHbluel mepe 15 %
no macce - MeHee 0,2 MKM, ANS XWUOKOW TMUHbI,
koTtopasa copgepxut oT 40 % po 60 % TBepabIx
BELLECTB C NOMOLLbIO AncneprupytoLero cpeacTea; 6)
yaaneHue necka ¢ nomollbto cuta 325, neco4Huka
UNU TMAPOUMKIIOHA; B) LEHTPUDYrMpoBaHNE KPYNHOro
KaonuHa p[na yganeHus KpPynHbIX 4YacTuy, 4To
npveoanT K nosny4eHuto y3KOro cnekTpa
rpaHyrioMeTpUHECKOro coctaBa 4acTuy; r) yaarneHue
npuMecenn  Menkux  ppakymin  KpynHO3EPHUCTOro
KaonuHa nytem riokKynaunMmn, MarHUTHOW cenapauun
Wunm  XMMUYECKOro BbllLEena4mBaHus, roe
OTMEYeHHble 3Tanbl MarHUTHOM  cenapauuM W
PNOKKYNALMM MOTYT BbINOMHATLCSA Neped UM nocne
NPOBELAEHNS LLEHTPUPYTMPOBAHUS.

OdmuynancHein  GtoneTeHb  "lMpombilUneHHas
cobcrBeHHoCTh". KHura 1 "MaobpeTeHns, nonesHble
Mogenu, Tonorpadun  MHTerpanbHbiX  MUKpocxem",
2006, N 10, 15.10.2006. ["ocynapCTBEHHbIN
AenapTaMeHT  MHTENNeKTyansHoW  COBGCTBEHHOCTM
MuHucTepcTBa 06pa3oBaHUs U HayKn YKpauHel.
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(54) high-performance kaolin pigment, paint for coating paper containing high-performance kaolin
pigment, and method for producing high-performance kaolin pigment

(57) Abstract:

A high-performance  kaolin  pigment has
improved  visual and rheological  properties
simultaneously, which are achieved by means of
stringent control of size and form of particles,
and also granulometric composition and division
of particles form. Kaolin pigment consists of
mixture of coarse- and fine- grained kaolin, has
clear characteristics of size and particles form.
A paint for chalking paper contains
high-performance  pigment of  kaolin, being
characterized by that it has ISO brightness index
ISO more than 885 and less than 91.0;
granulometric composition of particles from at
least 94 % by weight — less than 2 ym and 25 % by
weight - less than 0.2 pym and Hercules viscosity
index at 1100 O/H less than 18 Din for liquid
clays having content of solid substances of 70-75
%. A method for producing high-performance
pigment with improved visual and rheological
properties consists in mixing coarse-grained
kaolin with the fine-grained. The treatment of
coarse-grained kaolin  comprises  stages  of
dispersion of  non-purified coarse  —grained

kaolin, which has granulometric composition of
particles after elimination of sand between 55 %
and 75 % by weight less than 2 ym and at least 15
% by weight — less than 0.2 um, for liquid clay
containing between 40 % and 60 % of solid
substances by means of dispersing agent; b)
elimination of sand by means of sieve 325, sand
element and hydrocyclone; c¢) centrifugation of
large kaolin for elimination of large particles,
which causes obtaining narrow spectrum of
granulometric composition of particles; d)
elimination of admixtures of fine fractions of
coarse-grained kaolin by flocculation, magnetic
separation and/or chemical leaching, where
mentioned stages of magnetic separation and
flocculation can be carried out before or after
centrifugation.

Official  bulletin  "Industrial  property". Book
1 ‘"Inventions, utility models, topographies of
integrated circuits", 2006, N 10, 15.10.2006.
State Department of Intellectual Property of the
Ministry of Education and Science of Ukraine.
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(54) BUCOKOE®EKTUBHUIA KAONIHOBUIA MITMEHT, ®APEA ANA MOKPUTTSA MAMEPY, WO MICTUTb
BUCOKOE®EKTUBHUA KAONMIHOBWUI NIFMEHT, TA CMOCIE BUrOTOBNEHHA BUCOKOE®EKTUBHOIO

KAOJNIIHOBOIO MIrMEHTY

(57) Pedbepar:

BucokoeekTnBHNUIA nirMeHT KaoniHy Mae
noninweHi BidyarbHi | peonioridHi  BNacTMBOCTI
OfHOYacHO, WO AOCAraeTbCA 3a AONOMOrolo CyBOPOro
KOHTPOSIO 3@ pO3MIpOM i (hOPMOI0 HaCTUHOK, @ Takox
rpaHyrioMeTpUYHUM CKagoM i po3noginiom  dopmu
YacTUHOK. [lirMeHT KaomniHy cKknagaeTbcsa i3 CyMmilli
KPYMHO3ePHUCTOrO | ApiGHO3EpHUCTOro KaoniHy, Mae
YiTKi XapaKkTepUCTUKN Po3Mipy i ¢popMM YacCTMHOK.
dapba pgns  KpegyBaHHA nanepy  MiCTUTb
BUCOKOE(EKTUBHMIA nirMeHT KaoniHy, wo
XapaKTepusyeTbCca TUM, O Mae NOKas3HUK ACKpaBOCTI
ISO Buwun 3a 885 i wmeHwun 3a 91,0;
rpaHyNoOMETPUYHUIA CKnaf YacTUMHOK i3 LWoHaMeHLwe
94 % 3a macoto - MeHLe 3a 2 MKM i 25 % 3a macolo -
MeHwe 3a 0,2 MKM i nokasHuk B'A3kocTi [epkynec
npy 1100 O/X meHwe 3a 18 guMH ANga pigKkMX MMuH, Wo
MaloTb BMIiCT TBepaux pedoBuH 70-75 %. Cnocib
BUPOGHNLTBA BUCOKOEMEKTUBHOMO NIrMEHTY KaoriHy i3
noninweHnMm Bi3yanbHUMU i peororiMHUMM

BNacTMBOCTAMW  Mondrae B 3MillyBaHHi
KpynHo3epHUCTOro  kaomriHy 3  ApibHo3epHUCTMM.
O6pobKa KpyNMHO3EPHUCTOrO KaoriiHy BKIlOYae eTanu
aucnepcii HeOYMLLEHOrO KPYMHO3EPHMUCTOrO  KaoniHy,
WO Mae rpaHynoMeTPUYHUIA CKnaf 4YacTUHOK nicns
BUIyYeHHs nicky Big 55 % pno 75 % 3a macoio MeHLwwe
3a 2 MKM i WwoHarMeHWwe 15 % 3a Macolo - MeHLIe 3a
0,2 MKM, Ona pigkoi mMuHK, Wwo MictuTb Big 40 % Ao
60 % TBEPANX pPEeYOoBUH 3a [IONOMOroH
aucneprytodoro 3acoby; 6) BunydeHHs nicky 3a
aonomorok cuta 325, nicodHuka abo rigpouunKioHa;
B) LUeHTpUdyryBaHHA KpPYMHOrO KaosfiHy Ans
BUMYYEHHA KPYMHUX YacTMHOK, WO MPUBOAUTL A0
OTPUMaHHSA BY3bKOrO CnekTpa rpaHyroMeTpuYHOro
cknagy YacTUHOK; I) BWIYYEeHHs AOMIWOK ApiOHUX
PpakUin  KPYNMHO3EPHUCTOrO  KaoriHy  LUMSIXOM
dnokynsauil, MarHiTHoi cenapauii i/abo  ximi4Horo
BUIYroByBaHHSA, A€ 3a3HadeHi eTann MarHiTHol
cenapaluii i dpnokynauii MoXyTbe BUKOHYBaTUCL nepeqn
abo nicns npoBefeHHs1 LLeHTpUdyryBaHHs.
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Onuc BuHaxony

[aHa 3asaBka CTOCYeTbCsl BMCOKOEEKTMBHOMO MirMeHTy KaoniHy, dapbu ana kpelgyBaHHs nanepy, Lo MICTUTb
BUCOKOEMEKTUBHMI NIrMEHT KaoniHy, i cnocoby BMpoOHMLTBA BUCOKOE(EKTUBHOIO MIrMEHTY KaosiHy.

BinblWw foknagHo, AaHUi BUHaXiD CTOCYETHCA NPOAYKTIB KaoniHy, WO BUKOPUCTOBYIOTHCA ANS KpernayBaHHs nanepy,
i cnocoby ix BUpOGHULTBA, 30KpeMa NiIrMeHTIB KaoriHy, WO MaloTb BAOCKOHAaNEHI BisyanbHi i peonorivHi BnacTusocTi.

Ak Bigomo cneuianictam B faHin cdepi, KaoniH € kKaMm'sHUM MaTepianoMm, WO BUIOTOBMSETHCA i3 MiHEpanis MMUHW,
i OOMiHYOYMM MiHepanoM € KaoniHiT. KaomniH Mae LUMPOKWA CNeKTP NPOMMWCIIOBOrO BUKOPUCTAHHS, 3aBOSKW TaKuM
XapakTepucTmkam, K XiMidHa iHepTHICTb B LWIMPOKOMY cnekTpi pH, 6inv3Ha, HW3bKUMI piBeHb abpa3vBHOCTI, HW3bka
erneKkTpuYHa NpoBIOHICTE, @ TakoX HU3bKa TennonpoBigHiCTb. OKpiM LpOro KaosniH Mae 4acTku, WO MalTb NigXoasLly
opMoto i po3Mmip, Wo 3abesnedye Xopolle NOKPUTTSA | rapHy pPeoriorito, i MOPIBHAHO HU3bKY BapTIiCTb, BIgHOCHO i
iHWKX nogibHMX maTepianis.

MpoTe, KaoniH pigko 3ycTpidaeTbcs B YMCTOMY BUMMSAI, | Yepes Le HeoOXxigHe BUKOPUCTaHHS cneundivHmux
MeToauk oOpobku, WO € BigOMWUMMW B MPOMMWCIIOBIA NpakTUUi, ANS BWUIYYEHHS KOMMOHEHTIB, WO HasnBalTbCs
wkignuenmu. Jeski KOMMNOHEHTU HapalTb HebakaHoro Kombopy KaoniHy, AK Hanpuknagd, 3aniso i AoOMIlKM TUTaHa, a
pewTa - NigBuLyoTb abpasnBHICTL, K HANpUKMag, NicoK, B TOM Yac, SK iHWi OOMILIKM MOXYTb OyTW WKIignMBmMMK ons
peororii, K Hanpuknag, BMICT MiHepaniB MMUHKU, WO MalTb MOPOSOrito i KpUcTanidHy CTpyKTypy, WO Bigpi3HAETHCSA
Bif, CTPYKTYPW KaOMiHITY.

|HWMM BaXNIMBUM acnekToMm €, Te, WO BNacTUBOCTI NIrMEHTY KaomiHy € PisHMMW ONa Pi3HWX POOOBULL, a TaKoX
MOXIMBI 3Ha4YHi BiAMIHHOCTI B XapaKTepuCTMKax HaBiTb 4NA MaTepiany i3 ogHoro i Toro X pogosuuwa. Hanpuknag, B
pogoBuLax, 6aceiHy Pio Kanim, Ha niBHoui Bpasunii, B ogHOMY | TOMY > pofoBULLi MOXe iCHYBaTU HEOUYMLLEHNIA KaoriH
ABOX TMNIB, SIK MOro Ha3MBalTb - KPYNHO3EPHUCTUN | APIGHO3EPHUCTUIA KaoniH.

YacTo crnocTepiraeTbCs TOHKUIM NepexigHUin Wwap Mk ABOMa Tunamun kaoniHy. KpynHo3epHUCTUI | ApiGHO3epHUCTUI
KaoniH Mae OOCUTb IHOMBIAYanbHI XapakTepUCTUKN, 3 TOYKM 30pY TX PI3HOIO reosioriMHOrO NOXOMKEHHS.

KpynHO3epHUCTUIA KaomniH Mae Oinbl PiIBHUIA rPaHyNOMETPUYHMIA CKNagd, NepeBaHO Ha ApPiOHO3EpHUCTOMY KiHLi
KPUBQT rpaHynomMeTpUYHOro cknagy, 3assudaii He 6inbll 15% 3a Macol MeHwe 3a 0.2um y dpakuiax 6es BmicTy
nicky. [pyra xapakTepucTuka KpynHO3EPHUCTOrO KaofiHy € BWCOKUM piBeHb KpucTanisauil kaoniHity. PiBeHb
KpucTanisauii Moxxe ©OyTW BM3HAYEHO KinbKiCHO 3a iHgekcom XiHKni, SIKWIA BU3Ha4Yae Hackinbku gobpe cgpopmoBaHa
KpucTaniyHa CTPyKTypa KaoniHiTy. 3a3Bu4ai, KpYNHO3EpPHUCTUWA KaoniH Mae iHgekc XiHkni, suwwmi 3a 0.6. |HWi
BNacTMBOCTI KPYMHO3EPHUCTOrO KaoniHy i3 GaceiHy Pio Kanim nonsiratoTe B Mopdbonorii, ocKinbkn matepian iHogi
3yCcTpidaeTbCs y BUMMA4i okpeMux Benukux nnactie. B perioni Iyxopoxii B CnonyyeHnx LWtatax, ge MiCTUTbCA KaoniH,
KPYNHO3E€PHMUCTUI KaoniH, WO Mae po3Mmip NogdibHNn A0 KpyNHO3EePHUCTOro KaoniHy i3 BaceiHy Pio Kanim, moxe 6ytun y
BurmaAgi "kHur', To6TO, cnakoBaHWX NNacTiB KaoniHiTy. Lli kaoniHoBi "kHWMM" BuMarawTb MexaHivHoI obpobku, Tak
3BAHOMO POo3LUapyBaHHs, Ana noapibHeHHa "KHUrM" KaoniHiTy Ha okpemi dpakuii. icna nepeTBOpeHHs Ha oKpemi
dpakuii, 4YacTkn KaoniHiTy 3abesnedyloTb [OOPI NOKA3HWKM MOKPUTTS nNanepy, WO BOOCKOHAmE HENpo3opicTb
KpergoBaHoro nanepy. OgHak, Ueld MexaHiYHWI npouec CTBOPEHHSI okpeMuX dpaKuid KaomiHiTy MOLUIKOOXKYE 4acTku,
pobnaun ix kpai HepiBHUMKW. KpynHO3epHUCTI chpakuii kaoniHy i3 GaceiiHy Pio Kanim matoTb 3axuLieHy LIECTUKYTHY
PopMYy, LLO € XapakTepHO ANs KaoniHiTy. 36epiraHHa pPiBHUX KpaiB 4acToK KaoniHiTy crpusae Kpallid peonorii nirmeHTy.

3 iHworo 60Ky, OpiGHO3EpPHUCTUIA KaoniH Mae BenWKy KinbKiCTb ApIOHMX YacTok i3, woHanMeHwe 30% 3a macoto
MeHue 3a 0.2ym y dopakuisx, nosbasneHux nicky. OKpim ApiGHUX po3MipiB KAOMIHOBI YacTkW, MatoTk Binblue chepudHy
dopMy i HAXKYMI piBeHb KpucTanisauii, 3a iHgekcom XiHkni MeHwe 3a 6.5.

B peskux ymoBax 3acTOCyBaHHS HeOOXiOHi TEXHIYHI BUMOrM A0 MIrMEHTY KaomniHy, € Oinbll CYyBOPUMM, HiXK Y
BMNagKy i3 BUKOPUCTAHHAM Npy BMpOOHWMUTBI nanepy. lMirMeHTU KaomniHy AOCUTb LUMPOKO BUKOPWUCTOBYHOTbCH ONsi
3aMOBHEHHS | KpelayBaHHS nanepoBUX NpoaykTiB. ApKyL nanepy, SKWO BiH MICTUTb TiNMbKW LEMNoNo3Hi BOMOKHE, Mae
OOCUTb HEepiBHY MOBEPXHIO, WO € pesynbTaToM iCHYBaHHS BiflbHOro NpoCTopy MiX BOSMOKHaMU. [MirMeHT KaorniHy Moxe
BMKOPWCTOBYBATUCS B NanepoBiii NPOMUCIIOBOCTI, SIK 3anoBHIOBaY Ans 3anoBHEHHS BifTbHOrO NPOCTOPY MiXK BONOKHaMU
abo, Ak MaTepian AnNa KpeloyBaHHs AN BUPIBHIOBaHHA NoBepxHi nanepy. KperoyBaHHA pobuTb NOBEpXHIO nanepy
6inbLU rmagkoto, Lo NoKpallye 3aaTHICTb nanepy cnpuimMaTti dapby npu ApyKyBaHHI, WO, TakuM YUHOM NPU3BOAUTL A0
noninweHHs BidyanesHo BUMMAAY nanepy nicrns Apyky.

TexHiYHi BUMOMM A0 NIrMEHTY KaoniHy, MpW 3acTOCYBaHHi SIK KpeWigyBanbHOro marepiany € 3Ha4HO CyBOpiLUMMM,
HiXK, NpY MOro BUKOPUCTaHHI SIK 3anoBHioBadYa. Taki BNacTUBOCTI, K Hanpuknag, HemnposopicTb, AcKpaBicTb, Grmck
nanepy i 6nuck nicna ApyKy, WO TYT Ha3UBAaKTLCA KOPOTKO, SK BidyanbHi BNAcTMBOCTI, TAKOX SIK i PEOorivHUIA
BMACTMBOCTI, MaloTb AYXe BeNMKe 3Ha4YeHHs, NP 3aCTOCYBaHHI NiIrMeHTy, AK MaTepiany Ansg KpenayBaHHS.

3 noseot cneuiancHoro obrnagHaHHA ANA KpengyBaHHA nanepy, Npv 3poCTaHHi LIBUAKOCTEN TeXHOMOrvHOro
npoLlecy, peosoria NirMeHTy NoYuHae BigirpaBaTy e BaxMBIWY porb Ha uboMy eTani. [Mig vyac kpergyBaHHA NirMeHT
kaoniHy nigaaeTbcs AyXe BUCOKMM LUBUOKOCTAM 3CYBY, LIO, TAKUM YMHOM, BUMarae Bifl KaoniHOBOI MMUHKU ONTUMaribHUX
XapaKkTepUCTUK peonoril.

Bigomo, wo, ona nirmMeHTy KaomiHy, Y M BULLe BMICT TBEpOAMX PEeYOBMH, TUM BULLE KiHUeBa B'A3KicTb. [lirmeHTM
KaomniHy, WO MalTb HU3bKY B'A3KICTb MPU BUCOKUX LUBMOKOCTSX 3CYyBY | BWUCOKMA BMICT TBEpOUX PEYOBUH,
po3rnsaarTbCs K ANdEepeHLinoBaHi NPOAYKTU, OCKINIbKM BOHM 3abeaneudytoTb MOXMMBICTL po6oTH KpelayBanbHOro
MeXaHi3My i3 MakCMMarbHO LUBUAKICTIO, TAKUM YMHOM MOSINLIYIOHYU NPOAYKTUBHICTb, @ TAKOX 3MEHLUYoUN BUTPaTU Ha
CYLUKY npomayKTy. FKWO MirMeHT KaoriHy He BOrofie€ XOpOLWWMMW PeororiYHVMW BRacTUBOCTAMMU, KperayBarbHUR
MeXxaHi3M Mae yHKLIOHYBaTU NMPU HUXYUX WBMOKOCTSX, WO NPU3BOAUTL OO 3HUXEHHSA NpodyKTUBHOCTI, abo HeobXigHo
AentooBaTh Konip KpenayBaHHs, Wo NpU3BoanTb A0 NiABULLEHHS BUTPAT Ha eTani CyLUKX npogyKuii.
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MirMmeHT, Wo MalTb AOCKOHaniWi BidyanbHi BNacTUBOCTI, € NpuBabnMBuMK Ans nanepoBoi MPOMUCIOBOCTI,
3BaXYIO4YM Ha 3POCTaHHSA NOMUTY HA BMCOKOSIKICHWIA nanip.

[TirMeHTn KaoniHy, WO MalTb HWXYY B'A3KICTb NMPW BUCOKMX LUBUOKOCTAX 3CYBY i NMPWM BMCOKMX BMICTax TBepauX
PEYOBMH B IMMHAX, @ TaKoX, WO HadalTb A06pi BidyarbHi BMacTUBOCTI KpeAoBaHOMY nanepy, sk Hanpukriag, Bucoka
AICKpaBiCTb, BMCOKUIM Grnuck nanepy i 6nvck nanepy nicna Apyky, 6e3 BTpaTW HeNnpo3opoCTi TaKoX MOXYTb MaTu
BEMUKUA NOMWUT Yy nanepoBoi MNPOMUCNOBOCTI. [piGHO3EpHUCTI KaomMiHOBI MIrMEHTU € KOMEpPLiMHO [OCTYNHUMUK i
3abe3nevyoTb BUCOKMIA OnMcK nanepy i HU3bKY B'SI3KICTb NPU BUCOKIA LUBMAOKOCTI 3CYBY, i BUCOKWIA BMICT TBepaux
PEYOBUH, ane 3 iHworo GoKy NpM3BOAATL OO0 3HWXKEHHST SKOCTI BrnMcKy nanepy nicns Apyky i HenposopocTi. Bigomo, wo
HasBHICTb APIGHMX YacToK MiABULLYE MOKA3HUKM B'A3KOCTI MPWU BMCOKUX LUBUAKOCTSAX 3CyBY, a Takox i 6nuck nanepy,
ane ue Moxe 3awkoguT OrnvMcky nanepy nicns Apyky i HENPoO3opocTi. TakoXK BiAOMO, WO YacTKu, WO MarTb hopmy
NNacTUHU | PIBHUIA rpaHyNOMETPUYHUIA cknag, CrpusioTe NiOBULLEHHIO HENPO3OPOCTi Nanepy, ane BOHW € LIKIANMBUMU
ana peonorii nirmeHTy. OgHak, 3a AONOMOIOK CyBOPOro KOHTPOSKO 3a po3MipoM i hOpMOK0 YacToOK, TakoX, K i 3a
rPaHYNIOMETPUYHUM CKNadoM i hOPMOK YacToK, MOXIMBO OTPUMATK MiIFrMEHTU KaorniHy, i3 6inbll AockoHanumu
PEONOriYHNMH i BisyansHUMKW BNAcTUBOCTAMU BOSHOYAC.

[B nateHTHi 3aaByi CLLUA Ne9 928 189] onucaHo NirMeHT KaosniHy, WO CKNagaeTbes i3 KPpYNHO3EPHMUCTOrO KaoniHy
abo cyMmiwi, WO MICTUTb KPYMHO3EPHWUCTUIA | APIOHO3EPHUCTUI KaoniH, SKWIA Mae noninweHi BracTUBOCTI, SK
Hanpuknag, sSiCKpaBiCTb, Henpo3opicTb, OruMck nanepy i 6nuck nanepy nicns Apyky. Cnoci6 BUpoGHMUTBA LBOro
NirMeHTY BKINoYae BUITyYeHHsT OAPiOHMX ppaKLii KpyNMHO3EPHUCTOrO KaomiHy, KON 3anuwatoTbCs TiNbKU KPYMHO3EPHUCTI
hpaKUii, Lo XapaKTepnayoTbCs HaaBHICTIO GiNbLUOCTI CHEepUHHMX YacTOK Ha KiHLUi ApiOHO3epHMUCTMX dpaKLii | YacTok Yy
opMi NNAcTUH Ha KiHUi APIOHO3EPHUCTUX paKUil, WO Takum YUMHOM NPU3BOAUTL OO0 CEPEAHBbOro KoewmilieHTy
CniBBiOHOLWIEHHS, BuLe 3a 12. FAKLWO KPYNMHO3EPHUCTUIN KAOMiH i3 BUIyYeHUMU ApiIGHMMK ppaKuiasMn He OEMOHCTpye
rapHUX NOKasHWKIB TeKy4oCTi, Ao Uiel cymiwi gonaeTbca ApiOHO3epHUCTMIA KaoniH B cniesigHoweHHi 0.1% po 30% 3a
macoto. KpynHosepHUCTUI kaoniH Mae iHgekc XiHkni, Buwmnin 3a 0.6, a ingekc XiHkni ApiGHO3epHNCTOro KaoniHy MeHLe
3a 0.5. OTpumaHuii B pesynbTaTi NiIrMeHT Mae WoHaliMeHwe 91% 3a mMacol MeHle 3a 2um i He Ginbw gk 30% 3a
macolo MeHuwe 3a 0.25,m, a B'askicTe [epkynec suue 3a 250 O/X npu 18 AuH Ana Teepaoro BMicTy nepebysac B
mMexax 65%-75%.

3a3Bu4aln po3Mip 4acToK KaoniHy BMMIPOETLCA CNOCOOOM OCaKEHHS Y BOLHOMY HOCIT i BUpaxKaeTbCa B TepMiHax
eKBiBaneHTHoro cepuyHoro giameTpa, He3BaxKalo4n Ha Tor hakT, WO KaomiHOBI YacTKM He MatTb chepryHOT hopMu.
YacTku i3 po3Mipom MeHLle 3a 2 Uin LMPOKO BUKOPUCTOBYETLCS B NanepoBii MPOMUCIOBOCTI, AN KOHTPOS, Xo4a 3
TOYKM 30pYy NPOLECY BOHW HE BU3HAYalOTb XapakTepucTuky nirmeHTy. ObnagHaHHsM, WO 3a3BuYall BUKOPUCTOBYETLCS
ANA BU3HAYeHHSA rpaHyrioMeTpUYHOro cknagy nirmeHTis, € "Sedigraph”.

Mpsmi BMMiploBaHHSA cepedHboro KoedilieHTa ChiBBiQHOWEHHS 3a3BMYai MNPOBOAATLCA 3a [OOMNOMOrol
eNeKTPOHHOro MiKpocKkona i BKNo4YakTb BUMIpIOBAHHS HanGInNbLINX | HARMEHLLMX PO3MIPIB KOXHOT YacTKy, WO Y BUNaaKy
KaoniHiTy npenctaensie Moro TOBLMHY. CniBBiOHOWEHHA HaMGINbWMX | HaWMeHWWUX po3MipiB NpeacTaBnsaTb
BUMIpPIOBaHHA KoedillieHTa cniBBigHOLWEHHS. Taki BUMIipoBaHHA HeOOXiOHO MpPOBOAUTU CTOCOBHO 3HAYHOI KiNbKOCTI
YacTok, Wob 3abe3neunT OTPUMaHHS Penpe3eHTaTUBHUX NOKa3HUKIB KoedilieHTy CrniBBigHOLEHHS.

BickosumeTp epkynec € obnagHaHHSAM, LIO LIMPOKO 3aCTOCOBYETLCH AN BU3HAYEHHS B'A3KOCTI NirMEHTY npu
BUCOKUX LLUBUAKOCTAX 3cyBY. [lokasaHHSa ANA NirMeHTIB, WO AEeMOHCTPYIOTb BUCOKI NMOKA3HWKN B'A3KOCTI, BUPaXkKaloTb B
O/X npmn 18 anH. OCKINbKM NOKa3HWKMA B'A3KOCTI 3MEHLUYOTLCS, 3HadeHHA B O/X 3pocTaloTb, NpoTe, 3arasioM B'A3KICTb,
BupaxeHa B O/X o03Hayae BWUCOKI MOKA3HWKN 3HAYEHHs1 B'A3KOCTI. [lirMeHTWn, siKi 4eMOHCTPYIOTh HWU3bKi MOKa3HUKK
3Ha4YeHHS B'A3KOCTI, BUpaxKalTbCs 3a AONOMOrol Bicko3anmeTpy [epkyrnec B AvHax, 3assuyan npu 1100 O/X. Ockinbkn
3HAYeHHS B'A3KOCTi 3MEHLLYETBLCA, 3HAYEHHS B AUHAX TakoXX 3MeHLUYTbCA. Tak, BiGOMO, WO NiIrMeHT AeMOHCTPYE rapHi
PEOSOrYHNIA BNacTUBOCTI, KON 3HAYeHHS B'A3KOCTI epKyrec, BUpaXkeHi B ANHAaX, | 3Ha4YHOMY BMICTY TBEPAUX PEYOBUH.

Tak, ogHa i3 3agay gaHoro BMHaxody MNOnArae B CTBOPEHHI MirMeHTY KaoniHy Ana KpeWayBaHHA nanepy 3
MOMiNLIEHHS Bi3yanbHUMW i peororiYHUMK BNAcTUBOCTSAMM, LLO JO3BONUTL X 3aCTOCOBYBATU MPWU 3HAYHUX MOKa3HWKaX
BMICTY TBEPAUX PEHOBUH.

IHWo 3apaveto AaHoOro BUHaxody € CTBOpPeHHs dhapbu Ans KpehayBaHHA nanepy, Lo MICTUTb NIrMEHT KaoniHy,
OTPUMaHMIA 3a AONOMOIMoK 3MillyBaHHS APIGHUX dpakuin apiOHO3epHMUCTOrO KaoniHy i3 ApibHMMK  dpaKkuismm
KPYNHO3EPHWUCTOrO KaosliHy, WO B pe3ynbTaTi NPU3BOAWTb A0 YTBOPEHHA PEYOBUHWU i3 YiTKO BU3HaYEHUMMU
XapakTepucTukamn posmipy i QOpMU 4YacTOK, a TakoX - rPaHyrioMeTPUYHUM CcKnagoMm i ¢popMolo MIrMeHTy, LWo
3abesneyye rapHi peonoriyHi BMAcTMBOCTI CTOCOBHO KOMbOPY KpenayBaHHs | MoninweHi BidyarnbHi  SKOCTI
KpelrgoBaHoro nanepy.

LLle opHielo 3apgadeto gaHoro BMHaxody € 3abesnedeHHs cnocoly CTBOPEHHSI NIrMeHTY KaomniHy i3 nominweHumu
Bi3yanbHWMK | peornoriyHMMK BNacTUBOCTAMM, LLO AO3BOMAE MOro 3acCTOCOBYBATU MPU 3HAYHUX MOKa3HUKaxX BMICTY
TBEpPAWX PEYOBUH.

Tak, DaHulii BUHaxig 3agoBONbHAE NOTPeby nanepoBOi NPOMUCIOBOCTI B MirMEHTax KaorniHy, Lo BOSOLiloTb
nonineHNMN  Bi3yanbHUMK | PEonoriYHUMKU  AKOCTAMM BogHodac. CyMmil, WO BKAOYaE KPYMNHO3EPHUCTUIA i
OPIOHO3EPHUCTUI KaoriH, BXXe BigoMa NpakTUYHO B KaOMiHOBIM NpoMUCNOBOCTI. [laHuin BUHaxig npeacraensie cnocid 3a
AKUM KPYMHO3EPHUCTUIA | OPIOHO3EPHMCTUI KaorniH NigoalTbCa 3MIlYBaHHIO, ane BUKOPUCTOBYETHCS TiNbKU OPiGHI
dpakuil KpYNHO3EPHUCTOro KaoriHy. 3a AOMOMOrol CyBOPOro KOHTPOSIO 3a po3MipamMu i pOpMOI0 YacToK, a TaKox 3a
rpaHynoOMeTPUYHUM CKNagoMm i popMOI0 YacTok, MoXKe ByTU OTPUMaHUIA NIrMEeHT KaoniHy, i3 NoninWeHnMK BidyansHUMK
i peonoriYHMMK BrIaCTUBOCTAMU OOHOYACHO.

[aHnii BMHaxig SOBOAWTDL, WO po3nodin hopMK 4YacToK BignoBigae 3aranbHOMY po3nofiny i, TakuM YMHOM, TirbKW
CcepenHe 3Ha4YeHHs1 He € HaneXHWM napamMeTpoM, WO XapaKTepuaye nirMmeHT. Poanogin dhopmMu YacTok apibHoi dpakuil
KPYNHO3E€PHWUCTOrO KaosliHy, WO BWU3HA4YaETLCS 3a AONOMOIOK EneKTPOHHOro MiKpockona, AeMOHCTpYe cepenHi

5.
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3Ha4eHHsA KoedilieHTa cniBBigHOLWEHHS He Ginbl HiXX 15 ans kiHus ApiGHUX dpakyin i He Ginbw ak 30 gns KiHuA
KpynHo3epHUCTMX dpakuiii. Came uel posnogin ¢opMu, B NOEAHaHHI 3 MarnvMM CNeKTPOM rpaHysflioMeTpU4HOro cknapy
YacToK NpM3BOANUTL A0 MONINWeHHs GnucKy nanepy, rapHii siCKpaBOCTi, @ Takox 3abesnedvye rapHi nokasHuku Gnmcky
nanepy nicns ApyKy i HEeMpo3opoCTi - BMacTUBOCTI, WO He € XapaKTepPHUMW ANs KaoriiHy 3 HEeBenvKuM po3MipoM
YacToK. Xo4a HEBENUKWUW CNEKTP rpaHysSIoOMeTPUYHOrO CKnagy YacToK YacTKW | BUCOKMI KOedillieHT CriBBigHOLWEHHS, WO
OTPUMAHO Ha KiHLi KpYMHO3EpPHUCTUX (hpakLiin cnpusae noninweHHo OruMcKy | Henpo3opocCTi nanepy nicns gpyky, npoTte
Ui BNacTUBOCTI € WKIANMMBAMMW ANA OOCATHEHHS HU3bKUX 3Ha4YeHb NOKa3HMKa B'A3KOCTI NP BMCOKMX LUBUOKOCTAX 3CYBY.
Oannii BrHaxig 3abeanevye OTPUMaHHSA HU3bKUX 3Ha4YeHb NOKa3HWUKa B'A3KOCTI Fepkyrnec 3a JOMOMOrol BUKOPUCTaHHS
CyMiLLi ApiBGHO3EpPHMNCTOro KaoriiHy B HEBENMUKMX CMiBBIgHOLLEHHSIX - nopsaaky 5%-25% 3a macoto, nepeaxHo 15%. Lie
3Ha4YHe 3HWXEHHS 3Ha4YeHb MOKa3HWKa B'A3KOCTI Yepe3 BBEAEHHS HEBENUKMX KiNbKOoCTeln ApiOHO3EepHUCTOro KaoriHy
[OCSAraeTbCA 3aBOSKU BUKOPUCTAHHIO TiNbKW APIOHUX pakuil  KpYNHO3EPHWUCTOro KaoniHy. BukopuctaHHs
KpynHo3epHUCTOI dhpakuii He 3abeanedye OOCATHEHHS TaKUX Ke 3HWXKEHb MOKa3HMKa B'A3KOCTI i3 HU3BKMM BMICTOM
OpPIOHO3epPHUCTOrO KaoniHy. Take BUKOPWUCTAHHS HEBENWKOT KiNMbKOCTi OPIOHO3EPHUCTOrO KaoniHy € HeobXigHUM
3anobiraHHA BUHWKHEHHIO LUKIANMBMX HAacnigkiB CTOCOBHO iHWMX Bi3yanbHUX BracTMBOCTEW, $K Hanpukniag
Henpo3sopicTb. CyMil ApIGHO | KPYMHO3EPHUCTOrO KaosiHy 3a Takux yMoB 3abesneqye OOCATHEHHS HOBMM MirMEHTOM
HU3bKMX 3Ha4YeHb NOoKasHWKa B'A3KOCTI ['epKynec, B AMHaX, Npy NoKasHUKax BMicTy TBepaux pevoBuH 70%-75%.

EkcnepTtu B ranysi obpobku kaomiHy, 3HalTb, IO NIrMEHTH, WO ANCNEepryloTbCsl NMpU BUCOKUX MOKa3HMKax BMICTY
TBepaux pedoBuH noHag 70%, i MaloTb MOKa3HWK B'A3KOCTi [epkynec B AWHA, AEMOHCTPYOTb 3Ha4YHi nepesaru,
3BaXalo4M Ha NigBULLEHHS NPOAYKTUBHOCTI NMpU BMKOPWUCTaHHI obnagHaHHa AN KpelgyBaHHS nanepy i 3HWKeHHS
BUTPAT Ha CylwKy. Tak, 36inblUeHHs NoKasHuKa BMICTY TBEPAMUX PEYOBUH 6nn3bko Ha 1% ONs NIrMeHTy, WO HaHOCUTLCS
Ha nanip, NpPeAcTaBnae 3Ha4YHi NepeBary A4ng nanepoBoi MPOMUCIOBOCTI.

Lli i iHWi 3agadi i nepeBarn gaHoro BUMHaxXo4y LOCAraloTbCs 3a paxyHOK BUCOKOEHEKTMBHOMO MirMEHTY KaoniHy,
hapbu Ana kKpergyBaHHA nanepy, WO MICTUTb BUCOKOEMEKTMBHMIA MirMEHT KaorniHy, i cnocoby BupobHMuTBa
BMCOKOEMEKTUBHOMO NIrMEeHTY KaoniHy. [MirMeHT kaoniHy Mae noninweHi BisyanbHi i peornoriyHWMin BRacTMBOCTI, WO
[OCSAraloTbCsl OAHOYACHO 3a [OMOMOIOK CYBOPOrO KOHTPOMO 3a po3MipoM i ¢OpMOK 4acTok, a Takox 3a
rPaHyNOMETPUYHUM CKNadoM i PO3No4inoM hopMK YacToK. 3a3Ha4YeHU MirMeHT KaoriHy, Wo Mae CTyniHb 6innsHu 3a
ISO, Buwnii 3a 88.5; rpaHynoMeTpUYHUIA CKNaa YacToK LioHaMeHIle 94% 3a Macolo HUXYe HiX 2um, | He Binbll HdK
25% 3a macoio MeHLwe 3a Hix 0.2um, a nokasHuk B'askocTi Mepkynec npu 1100 O/X meHwe 3a 18 AUH B PiAKUX rnuHax
npu BMicTi TBepaoux pevoBuMH 70%-75%. Cnocib, noetanHoi 0OpOGKM KPYNHO3EPHWUCTOrO KaosiHy BKIHOYaouH,
OUCNEPCIito, BUNYYEHHS MIiCKY, LEHTPUMYIYBaHHS ANA BUMYYEHHS KPYMHO3EPHUCTUX ddpaKLili, i BUYyYEHHS SOMILIOK 3a
OOMOMOIoK 3BUYaMHMX METOOMK, TakuX, K MarHiTHa cenapadis, dnokynauia i XiviuHe BWYroByBaHHs; A€ OaHWi
cnoci®6 Bkrlovae etanu 0OpobKM  ApPIGHO3EPHUCTOro  KaosiHy  BKMIOYaYW, OUCNEPCilo, BUMYYEHHs  MicKy,
LEeHTpUYryBaHHs AN BUIYYEHHS] KPYMHO3EPHUCTUX ppakuiil, i BUNyYEeHHs OOMIIOK 3a SOMOMOIO 3BUYaNHMX
METOOMK, TaKMX, K MarHiTHa cenapauif, dnokynayia i XimiiHe BUNYroByBaHHs; Ae Ha eTani LeHTpudyryBaHHa ons
00pOoBKN KPYMNHO3EPHUCTOrO KaoriHy, OTPUMYIOTb APIOHI dpakLii, WO XapakTepuayrTbCa PIBHUM rpaHyrNoMETPUYHUM
CKINaAoOM 4acToK i3, WoHaMmeHwWwe 94% 3a Macol MeHLle 3a 2um i He 6inbw 18% 3a mMaco MeHLle 3a 0.2ym; a Ha
eTani ueHTpudyryBaHHsa ans obpobku ApibHO3epHUCTOro kaoniHy oTpuMytoTb APiOHI dpakuii, Wo xapakTepuayrTbea
rpaHyNIoOMETPUHHUM CKMNadoM YacTok i3, WwoHanMeHwwe, 90% 3a macor MeHue 3a 0.5,m i He 6inblu sk 50% 3a macoto
MeHLle 3a 0.2ym.

IHWi 3apgayi gaHoro BUHaxogy OyayTh Kpalle 3po3yMinvMMK i3 HacTynHOro AoKagHoro onucy BUHaxody.

3rigHo i3 AgaHMM BUHaxo4oM, MirMeHT BUPOONAETLCS i3 CyMilli pisHUX TUMIB CUPOroO KaosiHy, WO HasnBaeTbcs TyT
AK KPYMHO3EPHUCTWI KaoniH i APIGHO3EPHUCTUI KaoniH, O NEpeBaXXHO NOXOoAsATh i3 0CafoBUX POAOBULL, SIK HANpuKnag,
Hanpuknag, perioHy Pio Kanim B Bpasunii. KpynHO3epHUCTWIA KaoniH Mae po3Mipy YacToK | XapakTepUCTUKN (POPMU, Lo
LinKOM Bigpi3HAOTLCS  Big NogibHUX XapakTepucTuk ApibHo3epHUCTOro KaosiHy. KpynmHO3epHUCTUI  KaoniH
BiOpi3HAETLCS Big APiIGHO3EePHUCTOrO KaoniHy 3okpemMa OinblUMM PO3MIPOM YacTok, BinbLUMM BMICTOM YacTok y dopmi
NNacTuH i BUWKUM piBHEM KpucTanisauii, 3a3Buyan mae iHgekc XiHkni suwnin 3a 0.6. MpaHynomMeTpu4HUin cknag 4acTok
ppakuin, nozbaeneHux nicky craHoBUTb Big 55% Ao 75% 3a macow MeHLe 3a 2um, i He 6inbw 15% 3a mMaco MeHLle
3a 0.2ym. [1pi6HO3EPHNCTUIA KaONiH Mae MEHLINIA Po3Mip YacTok, BinbLKiA BMICT 4acTok cchepudHOT hopMU | HUKUNIA
piBeHb KpucTanisauii, 3a3Buyari BiH Mae iHoekc XiHkni MeHwe 3a 0.5. [paHynoMeTpuYHWMIA CcKrnag 4acTok
ApibHO3epHMCTUX dopaKUii no3baBrneHnx nicky CTaHOBUTb, LOHaWMeHwe, 75% 3a Mmacol MeHwe 3a 2um, |
woHanmeHwwe, 30% 3a macoto MeHLe 3a 0.2ym. lMNpuknaan NigxoaaLworo poanoAiny poamipy ApibHoO i KPYNMHO3EPHUCTUX
4acToK ANs BUpOOHMLTBA NIrMEHTY 3a JaHUM BUHaXOAOM npeactaeneHi B Tabnuyi 1

Tabnuuga 1
XapakTepuCTUK/ pPO3MIpiB YaCTOK KPYMHO i ApiIOHO3EPHUCTOrO KaomiHy, NicNa BUAANeHHA nicky
Poamip (um) Ppakuis 6e3 nicky (% 3a Macolo MeHLe 3a)
KpynHozepHucTuiA koniH A |KpyrnHosepHuctuid koniH R |Opi6HosepHucTnii kaoniH C|OpiGHosepHucTnii kaoniH D
10 91.4 93.6 941 95.1
5 81.6 87.2 89.0 91.8
2 59.4 735 79.9 90.8
1 40.3 61.2 7.7 88.1
0.5 19.0 431 61.3 822
0.2 6.5 12.7 32.1 53.7
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CUpUIA KpYNMHO3EPHUCTUIA KaomniH aucnepryetsca B pigkid rmuHi, wo mae Big 40% no 60% TBepAMX PeYoBMH 3a
AOMOMOrolo  HaTpito nmoniakpunaty, abo OyAb-fKoro iHWOoro Aucneprytoyoro 3acoby, Lo BMKOPUCTOBYETLCS, AN
aucnepcii KaoniHy, Sk Hanpuknag, HaTpin rekcameTadocdat i cunikat. [ucneproBaHy CycneHsito noTiM nighawTb
npouecy BWMYYEHHs MNiCKy 4Yepes3 pelleTta, nicoudHuMkn abo rigpouunkrnoHn. Pigka rmvHa, nosbaerneHa nicky noTim
NiQAaeTbCA BUIYYEHHIO KPYMHUX YacTOK Yeped LieHTPUdYryBaHHS TakUM LWASXOM, LWOG AOCAITU BY3bKOro CrneKTpy
rPaHyNOMETPUYHOrO CKMafy YacTok, LioHanMeHLwe i3 94% 3a Macolo MeHlwe 3a 2um i He Binbw Ak 18% 3a macoto
MeHLle 3a 0.2ym.

|HLIO BaXKMMBOK XapaKTEPUCTUKOW APIGHUX ppaKuii KpyNMHO3EPHUCTOMO KaosiHy € koedilieHTa cniBBigHOLWEHHS:
Ha KiHUi OpiOHMX dpakuin KpMBOI rpaHyNOMETPUYHOIO CKMagy 4acToK, 4acTkM € Oinbll cdepuudHi i3 cepegHim
koedpiuieHToM cniBBigHOLWEHHA He Ginblw 3a 15, i Ha KiHUi KpynHUX dppaKuii YacTkn MatoTb nracTuH4YacTy dopmy, i3
cepenHiM KoedilieHTOM cniegigHoLWeHHst He Binbll 3a 30. [pibHi dpakuii kpynHO3epHUCTOro KaoniHy NoTiM nignarTbes
3BUYANHUM NpoLenypam BUITyYeHHs] OOMILLOK, SK Hanpuknag, rpagieHT MarHiTHe posgineHHs, dnokynayia i XiMivHe
BWUIMYroByBaHHS. |HWe BTiNEHHA AaHOro BUHAaxody MNONArae B NPOBEAEHHI eTany BUNYyYEeHHS AOMIWOK, AK Hanpwknag,
MarHiTHOro BigoKkpemrieHHs i dorokynauii, nepen npoBeAeHHAM LeHTpUYryBaHHS.

HeounweHnin apibHO3epHUCTMIN KaoniH UCNepryeTbes B PiaKin rmuHi, Wwo mae Big 40% no 60% TBepanx peyHoBuH 3a
AOMOMOrol0  HaTpito nmoniakpunaty, abo OyAb-AKoro iHWOoro Aucneprytdoro 3acoby, Lo BMKOPUCTOBYETbCS, AN
aucnepcii KaoniHy, Sk Hanpuknag, HaTpin rekcameTadocdat i cunikat. [ucneproBaHy cycneHsito noTiM nighawTb
npouecy BWAYYEHHs MNiCKy 4Yepes3 pelleTta, NicodHWMkn abo rigpouunkrnoHn. Pigka rmvHa, nosbaerneHa nicky noTim
NiQAaeTbCA BUMYYEHHIO KPYMHUX YacTOK Yepe3 LeHTPUYryBaHHA TakuM LUAAXOM, Wo6 AOCAITU rpaHyrioMeTpUYHOro
CKnagy 4acTok, WoHanMeHLwe i3 90% 3a Macol MeHLue 3a 0,5um i npuHanmHi 50% 3a Macol MeHLe 3a 0.2um, noTim
nigaaTbCs 3BMYaiHMM Npolenypam BUSyYEHHS OOMILLOK, SIK Hanpuknag, rpagieHT MarHiTHe posgineHHs, dprokynsyis i
XiMi4He BUIYroByBaHHSA. |HWe BTiNEHHS AAHOrO BMHAXOAy Mnordrae B MPOBEAEHHI eTany BUITydeHHd AOMILLOK, §K
Hanpuknag, MarHiTHoOro BigoKpeMmeHHs i dprokynsauii, nepen npoBeneHHAM UeHTpUdyryBaHHs. 3asBu4dan, XimidHe
BUNYTOBYBaAHHSA € OCTaHHIM eTanoM BUIyYeHHs] OOMILLOK i 3aCTOCOBYETLCS A0 PigKol MMUHU B KOAryribOBaHOMY CTaHi.
Micns xiMmiYHOro BMNYroByBaHHS, pigka rmuHa, Wo Aoci nepebyBae B KoaryriboOBaHOMY CTaHi NigaaeTbes ginbTpyBaHHI0
y Bakyymi abo npec-inbTpi ANA BUNYYEHHS BUNYroByBaHWX SOMIWOK. OTPMMaHUA B pes3ynbTaTi KaomniHOBWUIA numpir
MOBTOPHO AMCNEPryeTbCs 3 AUCMNEPryHO PEYOBMHOW, SIK Hanpukniad, HaTpii nomniakpunar. MNoBTOpHO AUcneproBaHi
KpynHi i gpibHi pigki kaoniHOBI MUHW 3MmilyloTbest B cniBBigHoWweHHi 5%-25% 3a macolo ApibHO3epHUCTOro KaoniHy.
|HWe BTINEHHA [aHOro BMHAXoAy MONsirae B CTBOPEHHI CyMilli KpynHoro i AOpiGHO3EPHUCTOrO KaorniHy, B
cniBBigHowWeHHI 5%-25% 3a Macolo ApiGHO3epHWUCTOro KaomiHy, micna LeHTpUdYryBaHHA. Y LbOMY BTiNEHHI, AOMILLKA
KpynHoro i apibHoro kaoniHy BuganstoTscs pasom. Cymill NirMeHTY MOXe BUKOPUCTOBYBATUCS, AK pigka rmuHa i, sk
nopoLUoKk. [Ans oTpuMaHHsA 6axaHoro nokasHvka BMICTY TBEPAMX PEYOBMH, 3a3BMYal BUKOPUCTOBYIOTb BUNAPHUKN abo
PO3NUNIOBArbHI CYLLKWU ONS BUITyMeHHS BOAW.

OTpuMaHuiA, 3a OONOMOroK Takoi npouenypu, NiIrMeHT KaomiHy, mMae ackpagicTe ISO, Buwe 3a 88.5, T06TO,
nepebysae B Mexax 88.5-91.0; rpaHyNoMeTpUYHWIA CKnaf YacTok i3 WoHaiMeHwe 94% 3a Macolo MeHLue 3a 2;m i He
Ginbw 25% 3a Macolw MeHwe 3a 0.2;m; nokasHuk B'askocTi Mepkynec npu 1100 O/X meHwe 3a 18 AnH B PigKkMX
rMUHaXx, Wo MaloTb BMICT TBepanx pedoBuH 70%-75%.

Hapani ©yne npuBemeHo UiNWA psg npuknagis, nos'AsaHMX i3 gaHMM BUHaxogoM. B nepwomy npuknagi,
BMKOPUCTOBYETLCS KPYMHO3EPHUCTUIA KAOIiH, O Mae XapaKTepUCTUKM PO3Mipy 4acToK, WO nokasaHo B Tabnuui 2.
KpynHosepHucTuin kaoniH avcnepryetbes npu 50% BMICTY TBepauX peYoBUH i3 AogaBaHHSAM nofiakpunaTty HaTpilo B
cniseigHoweHHi 0.9kr/T i kanbUWHOBaHOI coan ONa KoperyBaHHs piBHA pH. [ucneproBaHa pigka rnuHa niggaetbes
BUNy4YeHHIo nicky B cuti 325. Pigka rmuHa, nos6asneHa nicky, NigaaeTbca LeHTpUdyryBaHHo Ha UeHTpudyai Bird, ans
OTPUMaHHS ApiOHUX | KpynHUX dpakyin. KpynHi dpakuil BigkngawTses, a apibHi dpakuil 4EMOHCTPYOTb HacTymnHi
xapakrepuctukn: 97,2% 3a macor MeHwe 3a 2um i 10,5% 3a macow meHwe 3a 0.2um; cepefHi sHaveHHsa koedilieHTa
CniBBIOHOLWIEHHS Ha KiHUi ApiOHMX dpakuin - 7.6, i Ha KiHUi KpynHux dpakuin - 19.4. [OpibHi dpakuii
KPYMHO3EPHUCTOrO KaosiHy NigaaloTbCs KOHUEeHTpauil B KpioreHHoOMYy MarHiTHoMy cenapartopi Carpco i HemarHiTHi
PEYOBUHN BIOGINOOTLCA AOITUOHIT HaTpieM B CRIBBIGHOWEHHI 1KM/T, @ NOTIM MOBTOPHO AWUCMEPrYIOTLCA 3 HaTpiem
noniakpmmnaTom.

Tabnuus 2

XapaKTepucTvky posmipy 4acTok
KPYMHO3EPHWUCTOTO KAOoMiHy, MICNA BUNYYEHHS Micky

Posmip (um)|Ppakuis kpynHosepHNCTOro
KaoniHy 6e3 nicky (% 3a mMacol MeHLle 3a)
10 91.5
5 81.8
2 61.5
1 41.3
0.5 19.5
0.2 4.2

XapaKkTepuUcTUKM po3Mipy 4acToK ApiGHO3EpPHUCTOro KaoriHy, WO BUKOPUCTOBYETLCS NpeacTasrieHo B Taobnuui 3.
OpibHo3epHUCTMIN KaoniH aucnepryetbest npu 50% BMICTY TBepAuX PeYOBMH 3 AoAaBaHHAM nNofiakpunart HaTpitlo y
cnisBigHoOLWeHHI Skr/T i kanbuMHOBaHOI cogu AnA KoperyBaHHa piBHA pH. [ducneproBaHa pigka rmvHa nigoaeTtbes
BUNyYeHHIo nicky B cuTi 325. Pigka rmuHa, nosbaeneHa nicky, NinaaeTbecsa LeHTpudyryeBaHHio B LeHTpudysi Bird, wo
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TakuM YUHOM, MPU3BOLAUTL OO OTPUMAaHHS APIGHNX i KpynHUX dbpakuir. KpynHi dpakuil BigknaawTbes, a apibHi dpakuii
AEMOHCTPYIOTECA HAcTYMHI xapakTepuctuku: 98,7% 3a macol MeHwe 3a 2;m i 62,6% sa macow meHwe 3a 0.2ym.
OpiGHi dpakuii nigaaroTeca KOHUEHTpauii B KpioreHHWIA MarHiTHomy cenapatopi Carpco i He MarHiTHa npogykuis
BiObINtOeETLCS 3 AUTOHITOM HaTpIlO B CNiBBIOHOLLIEHHI 2KI/T, @ NOTiIM NOBTOPHO ANCMEPTYETHCA 3 HATPIEM NONiakpunaToMm.

Tabnuua 3

XapaKTepucTUKU po3Mipy 4acTok
OpIOHO3EePHUCTOrO KaomiHy, MiCNA BUMYYEHHSA MiCKy

Posmip (um)|Ppakuis apiGHosepHUCTOrO
KaoniHy 6e3 nicky (% sa macolw MeHLle 3a)

10 95.7
92.0

85.9

1 82.9

0.5 78.1

0.2 53.5

[lirMeHT, WO onncaHo B AaHOMy Npuknagi, BKMNOYEHO A0 cknagy cymiwi, wo mictute 15% 3a macoi noBTOpPHO
AvcneproBaHoro ApibHo3epHUCTOro kaoriHy i3 85% 3a Macolo NOBTOPHO OUCTEProBaHOMO KPYMHO3EPHUCTOrO KaoniHy.

B HacTynHux npuknagax, NirMeHT 3a OaHUM BUHAXOAOM MOPIBHIOETHCA i3 NIrMEHTOM HaWBUMLLOI SKOCTI, WO
BMKOPUCTOBYETLCS B NMPOMUCIIOBOCTI, O Ha3MBAETLCA TYT $IK AOBIOKOBMI NIrMEHT, NpWM OpCETHOMY 3acTocyBaHHi. B
Tabnuui 4 npencraereHi XapakTepPUCTUKN MIFMEHTY, O ONMCYETLCA B AaHOMY MpUKMagi i xapakTepucTuku SOBIOKOBOrO
nirMeHTy.

Tabnuua 4
XapakTepucTuku NirMeHTy
3@ BWHaXOAOM i AOBIAKOBOrO MirMeHTy
Poamip (um) MirmeHT 3a BWHaxogom |[JOBIAKOBWIA NirMeHT
% 3a Macolo MeHLue 3a
10 99.8 99.7
5 99.7 99.6
2 97.4 90.0
1 82.9 70.9
0.5 50.6 447
0.2 18.3 14.2
HAckpasicTb
% 1SO 89.2 89.2
B'askicTb @ npu 71% BMICTy TBEpAUX PEYOBUH
B'askicTb 3a Bpykdinbgom @20rpm 280 cps 520 cps
B'aakicTb epkynec 3.50uH@ 11000/x 7250/x @ 18avH

Mpuknag 1 - TopiBHAHHA NIrMEHTY 3a AaHMM BUHAxXo4OM i AOBIAKOBOrO MirMeHTY, LU0 BUKOPUCTOBYIOTbCA Ans
KpelrgyBaHHa nanepy, WO OTPUMaHi Yepes BUIYroBYBaHHS.

3aranom B naneposili NPOMUCIOBOCTI BUKOPWUCTOBYIOTLCS CYMilli, KaomiHy i kapboHaTy KanbUito ¥ ChiBBigHOLWEHHI
50/50. KpengyBaHHA nanepy BWKOHYETbCA [OCMigHUM o6nagHaHHSAM, CrnoCTepiralTbCs rapHi  peororivHi
XapaKTepuCTUKM Beiel hapbu ans kpengyBaHHs. PeaynbTaTtu npegctaeneHi B Tabnuui 5, cymiw - 50% nirMeHTy KaoniHy
/ 50% kapboHaTy KanbLito.

Tabnuus 5
XapaKkTepucTuki KpeiigoBaHoro nanepy.
Cymiw - 50% nirmeHT KaoniHy / 50% kapboHaTy kanblito
XapakTepuctuka MirmeHT 3a BUHaxodoM|[OBIAKOBWIA NirMeHT
HAckpasictb I1SO (%) 82.1 82.0
Bnuvck nanepy (%) 62.8 60.2
Bnuvck nanepy nicns apyky (%) 85.5 82.0
HenpoaopicTtb (%) 90.7 90.6
PigHicTb (PPS) 1.30 1.35

[laHi 3HaueHHs oTpuMMaHo npu Basi KpelayBaHHA nanepy 12r/M 2, i, K MOXHa NepecBiguYMTUCH - MOKA3HUKW
SICKpaBoCTi, Onucky nanepy, O6nucky nanepy nicrns APYKY i HENpO30pOCTi BULW 3a 3HaYEHHs, OTpUMMaHi Ans
AoBiAgKoBoro nirMeHTy. PiBHICTb NirMeHTy 3a BUHaxoAom Takox Bule (PPS Huxue).

Mpuknag 2 - MNopiBHAHHA NIrMEHTY 3a AaHWMM BUHAXOAOM i AOBIOKOBOrO MirMEHTY, LUO BUKOPUCTOBYKOTLCA Ans
KpelaoyBaHHsa nanepy, Wo OoTpUMaHi Yepes okuncreHHs. B gaHoMy npuknagi BUKOPUCTOBYETBCA TiMbKU CYMiLL KaoniHy, K
nirMeHTy. Ak | B nonepedHbOMy nNpuWKNagi KpeWayBaHHA mnanepy BUKOHYBanoCk [AOCHiAHWM obnagHaHHAM,
cnocrepirannce rapHi peornorivHi xapakTepucTukn Bciei cdapbu ans kpengyBaHHs. PesynbTaTu, npeacraeneHi B
Tabnuui 6 3HOBY A0BOAATbL, WO MOKa3HUKK AckpaBocTi, 6rmcky nanepy, 6nucky nanepy nicns Apyky, i HENpo3opocTi,
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O OTpPUMaHI ANng NirMeHTy 3a JaHUM BMHAXoOOoM BULLi, 3a 3HAYEHHS, OTpUMaHi A4ns OOBIiOKOBOro NirMeHTy. NokasHuK
piBHOCTI nepebyBae Ha TOMY K PiBHI.

Tabnuus 6
XapaKkTepncTuku KpeipoBaHoro nanepy.
Cymiw -100% nirMeHT KaoniHy
XapakTepuctuka MirmeHT 3a BuHaxogoM |[OBIOKOBWIA NirMeHT
HAckpasicTtb I1SO (%) 76.8 76.7
Bnuvck nanepy (%) 63.3 58.2
Bnuck nanepy nicns apyky (%) 80.8 75.7
HenpoaopicTtb (%) 96.2 96.1
PiBHicTb (PPS) 1.30 1.30

®opmyrna BMHaxony

1. BWCOKOEEKTUBHUIM NIrMEHT KaoriHy, SKMA CKNagaeTbCa 3 CYMilli KpymHO3epHWUCTOro i gpibHo3epHMCTOro
KaoniHy, Ae BKasaHW KPYMHO3EPHWCTMI KaOSiH CKNadaeTbCsl i3 KPYMHWX OKPEeMUX MAacTUYHUX YaCTMHOK 3 BMCOKUM
piBHEM KpucTanisauyii, Wo MawTb nokasHuK iHgekcy XiHkni Buwe 0,6, i rpaHyroMeTpUYHUM CKNagoM YacTMHOK,
nos6asrieHnx nicky, Big 55 % 0o 75 % 3a Maco - MeHLe 2 MKM, | He Ginblwe 15 % 3a macot - MeHwe 0,2 MKM, i ge
3a3HaYeHnn OpiGHO3EPHUCTUI KaormiH, CKNagaeTbes i3 Marmx YaCcTMHOK ChepUYHOi hopMM, WO MalTb HU3BKUIA piBEHb
KpucTanisauii, Wo MawTb NoKasHWK iHgekcy XiHkni meHwe 0,5, a rpaHynoMeTpuYHWIA CKNag YacTMHOK, no3baBrneHux
nicky, WoHanmeHLwe 75 % 3a mMacolo - MeHLUe 2 MKM i WoHanmeHwe 30 % 3a macoio - MeHLe 0,2 MKM.

2. BUCOKOEMEKTUBHMIA NIrMEHT KaoniHy 3a n. 1, AKWiA BigpI3HAETbCA TUM, WO KpYMHi dopakuii KpynHO3epHUCTOro
kaoniHy BigkuMAaTbCH Yepe3 BUKOPUCTaHHSA TiNbKU APIGHWX dpakuiid, Lo MaoTb rpaHyrNoMeTPUYHUIA CKnaf YacTUHOK,
LoHalMeHLWe 94 % 3a macok MeHWe 2 MKM, i He Ginblwe 15 % 3a macoto MeHwe 0,2 MKM, a cepegHin KoedilieHT
cniBBigHOLEHHS He Ginblue 15 Ha KiHui ApiOHUX dpakuin i He Binblue 30 Ha KiHUi KpynHUX cbpaKLii.

3. BucokoedekTUBHUIA NirMeHT kaomiHy 3a n. 1, AKMA BiOPI3HAETbCA  TUM, WO CKNagaeTbecs i3 Cymilui
KpYNHO3epHMUCTOrO | ApiGHO3epHUCTOro KaomiHy, Qe 3as3HadeHi KpynHi  dpakuii  ApiGHO3epHUCTOro  KaorniHy
BiOKMOaTbCA Yepe3 BUKOPUCTaHHSA Tinbku APiIGHUX dpakuilii i Mae rpaHyNioMeTpUYHWIA cknag i3 woHarimeHwe 90 % 3a
mMacoto MeHLe 0,5 mkm i 50 % 3a macoto - meHwe 0,2 MKM.

4. BucokoedeKTMBHUIA NirMeHT kaoniHy 3a 6yab-akum 3 nn. 2 abo 3, AKMI BiAPI3HAETbLCA TWUM, WO CKNagaeTbes i3
CyMiLli ApiGHUX dopakuin KpYNHO3EPHMUCTOro KaoniHy i ApiGHUX dpakuiin OpiGHO3epPHMUCTOro KaoniHy, B CMiBBiLHOLEHHI
5-25 % 3a macoto OpiGHO3EPHUCTOrO KaoriHy B CyMiLli.

5. BUCOKOegeKTUBHMIA MIrMEHT KaoniHy 3a n. 4, KM Bigpi3HAETbCA TUM, WO sckpasicTb I1ISO - Buwa 3a 88,5,
To6TO nepebyBae B mMexax Big 88,5 oo 91,0; rpaHynioMeTpUYHUIA CKNag YacTUHOK i3 WoHanMeHwe 94 % 3a macoto -
MeHLUE 2 MKM i He BinbL sk 25 % 3a macot - MeHwe 0,2 MKkM; nokasHuk B'askocTi Mepkynec npu 1100 O/X meHwe 18
OVH N8 pigkuX rMyH, Wo MarTb BMICT TBepaux pedoBuH 70-75 %.

6. ®apba ans KpergyBaHHA nanepy, Lo MICTUTb BUCOKOEMEKTUBHUIM NIrMEHT KaoniHy, sika Bigpi3HAeTbCA TUM, WO
Mae nokasHuk sickpaBocTi ISO Buwwmi 88,5 | meHwuin 91,0; rpaHyNoOMEeTPUYHUIA CKNad YacTWHOK i3 WoHanmeHwe 94 %
3a Macol MeHLe 2 MKM i 25 % 3a macoto MeHwe 0,2 MKM, | nokasHuk B'askocTi Mepkynec npu 1100 O/X meHwe 18 aunH
ANSA PigKUX rMKH, Wo MarTb BMICT TBepaux pedoBuH 70-75 %.

7. Cnoci® BMPOBHMLTBA BUCOKOEMEKTUBHOIO MIrMEHTY KaomniHy i3 noninweHuMW BisyanbHUMK | peonoriMHUMK
BMACTMBOCTAMM, LLO NOMArae B 3MilLlyBaHHi KPYNHO3EPHUCTOrO KaoniHy 3 APiGHO3EpPHUCTUM, KU BiApIi3HAETbLCA TUM,
Wo obpobka KpyMHO3EPHUCTOrO KaoriHy BKIOYAe eTanu AUCnepcii HEOUULEHOro KPYNMHO3EPHUCTOro KaoriHy, Lo Mae
rpaHynoMeTPUYHUIA cknag YacTUHOK Nicnsa BUnyYeHHs nicky BiA 55 % Ao 75 % 3a macolo MeHLe 2 MKM i WoHarMeHLwe
15 % 3a macot MeHwe 0,2 MKM, Ana pigkoi muHKn, wo MictuTe Big 40 % o 60 % TBepaux pe4oBUH 3a SOMOMOro
aucneprytodoro 3acoby; ©) BunydeHHs nicky 3a pgonomorod cuta 325, nicodHuvka abo rigpouukrioHa; B)
LeHTpUYryBaHHS KPYMHOTO KaorliHy ANs BUMYYEHHS KPYMHUX YacTMHOK, WO MPU3BOAMTE OO OTPMMAaHHS BY3bKOro
crnekTpa rpaHyrnoMeTPUYHOro ckiagy YacTUHOK LoHaiMeHLwe i3 94 % 3a Macolo MeHLle 2 MKM i WoHanmeHwe 18 % 3a
Macor - MeHwe 0,2 MKM i cepeaHboro KoedilieHTa cniBBigHOWEHHS WoHalriMeHwe 15 Ha kiHui gpibHux dppakuin i 30 -
Ha KiHLUi KpynHUX cppakuii; r) BUNyYEeHHA SOMIWOK APiGHUX (pakuiin KpYMHO3EPHUCTOrO KaoniHy Lnaxom drokynawii,
MarHiTHoOI cenapauii i/fabo XiMiYHOro BWUNYrOBYBaHHS, A€ 3a3HaqeHi eTanu MarHiTHoi cenapauii i drokynsauii MoxXyTb
BMKOHYBaTWCb nepen abo nicna npoBeAeHHs LeHTpUdyryBaHHs.

8. Cnoci6 BMpoOHMLTBA BUCOKOEMEKTUBHOIO MIrMEHTY KaomniHy i3 noninweHuMn BidyanbHWMK | peonorivMHumMu
BMNacTUBOCTAMM, LLO NOMArae B 3MilLlyBaHHi KpYNHO3EPHUCTOrO KaoniHy 3 APiGHO3EPHUCTUM, SKUIA BiAPISHAETLCA TUM,
wo obpobka ApiOHO3EPHUCTOrO KaomiHy BKMOYae etanu AUCMepCii HEOYMLLEHOTO APIOHO3EPHUCTOrO KaomiHy, Wo Mae
rpaHyNoMeTPUYHUIA CKMad YacTUHOK Nicns BWITydeHHs Nicky WoHaWMeHwe 75 % 3a Macol MeHwWwe 2 MKM i
woHarmeHwe 30 % 3a macoto - MeHwe 0,2 MKM, Ans piakoi rmuHuK, wo Mictntb Big 40 % no 60 % TBepAMX peYoBUH 3a
AornoMorolo avcneprytodoro 3acoby; 6) BunyYeHHs nicky 3a gonomoroto cuta 325, nicodHuka abo rigpounkrioHa; B)
LUeHTpudpyryBaHHs OpiGHOro KkaomiHy Ana BUNYYEHHs] KPYMHUX 4YacTUHOK, WO NpWMBOAUTE OO OTPUMaHHS
ApibHo3epHUCTUX bpakuii, WwoHalrMeHwe i3 90 % 3a macoto - meHwe 0,5 MkM i WoHanmeHwWwe ak 50 % 3a Macoto
MeHwe 0,2 MKM; I) BUNYYEHHS OOMIWOK ApiGHMX dpakuin KaoniHy, wnsxom ¢rokynauii, MarHiTHoOI cenapalii i/abo
XiMiHHOrO BUNYroBYBaHHS, A€ 3a3HaqeHi eTanu MarHiTHOI cenapauii i drokynsauii MoXyTb BMKOHyBaTWCb nepen abo
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nicna NPoOBEAEHHS LLEHTPUMYryBaHHS.

OdbiliiHnii GroneteHb "lMpomucnoaBa BnacHicTe". KHura 1 "BuHaxogn, kopucHi mogeni, Tonorpadii iHTerpansHux
5 MmikpocxeM", 2006, N 10, 15.10.2006. [epxaBHUi genapTamMeHT iHTeneKkTyanbHOi BracHocTi MiHicTepcTBa ocBiTU i
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HayKku YKpaiHu.
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