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Anomauin. Y cmammi 0ocniodxceno énius KapOoHamie, KAoNinie ma ix cymiui HA KPUmMuyHy
00’ emny konyenmpayiio Hanostosava (KOKH) y 600Ho-0ucnepcitinux ¢hapbax. Bcmanognerno, wo no-
EOHAHHSA OeKIIbKOX KAPOOHAMHUX HANOBHIOBAUI8 PI3HOI OUCNepCHOCMI MA KAONIHIE Cpusie (hopmyean-
HIO MAKCUMANbHOI YNAKOBKU 4aCMUHOK Y nokpummi. Lle 00360/15€ 3nusumu nopucmicmo, nioguuumu
KOKH, noxpawumu excnayamayiiti 61acmueocmi OmpuManux 600H0-0UCHEPCIUHUX NOKPUMMIE.

Knrouoei cnoea. 600no-oucnepciiini apbu, Minepaivhi HANO8HI08AYI, KapOOHamu, KAoaiHu,
Gilsonite-mecm.
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Abstract. In the article the influence of carbonates, kaolins and their mixtures on critical filler
volume concentration (CFVC) in water-dispersion paints is investigated. It is established that the
combination of several carbonate filler of different dispersion and kaolins helps to the formation of
maximum particles packing in the coating. This allows to reduce the porosity, to increase CFVC, to
improve performance properties of created water-dispersion coatings.
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IHocTanoBka mpoOJjemMu Ta ii 3B's30K 3
HAWBAKIUBIIIMMHA HAYKOBHUMH i NMPaKTHYHU-
MH 3aBIaHHsIMH. BojHo-mucnepcitini  ¢apou
HaOyBalOTh BCE OLIBIIOTO PO3MOBCIOMKEHHS Ha
PUHKY YKpaiHU 3aBISKH IX €KOJIOTiYHOCTI 4Yepe3
BIJICYTHICTh y CKJIaJi IIKIJUINBUX PO3YMHHHKIB,
3pYYHICTh OTPHUMAaHHS TIOKPHTTIB, JIETKICTh KOJIe-
PYBaHHS Ta iHIII IepeBary MopiBHIHO 3 GpapOoaMu
Ha OpraHiYHUX pO3YMHHHUKAX [1-3].
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3HauHa posib y (OpMyBaHHI SKOCTI BOIHO-
aucnepciiHux ¢papo 1 MOKPUTTIB HAISKUTH HAIO-
BHIOBa4YaM, $Ki MOXKYTh YacCTKOBO 3aMiHIOBATH
JOpori MIrMEHTH, TOKpAIlyBaTH BJIACTUBOCTI
¢apb 1 NOKPUTTIB, BUKOHYBATH crien(ivHi QyHK-
Lil: peryioBaTH PEOJIOTiYHI BIAacCTUBOCTI (apl,
BUCTYTIATH apMYIOUUMH €JIEMEHTAMH Y TIOKPUTTSIX
torro [4, 5]. TIpoBeaeHi HaMK JOCITIKEHHS ITOKa-
3ad, MO KPeWAM 1 KaoJiHM YKPaiHCBKHX pOJO-
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BUII[ € TEPCIEKTUBHUMU MiHEPAILHIMHU HATIOB-
HIOBaYaMH BOJIHO-HCTIEpCiiiHuX (hap6 [6-12].

SxicTs BogHO-gMcHepciiiHux ¢apd mposis-
JSETBCS Yepe3 BIACTHBOCTI TMOKpHUTTIB. Haii-
OB BXKJIIMBUM TIAPAMETPOM, SIKHI XapaKTepu-
3ye peuentypy ¢apOu if OTpUMaHOr0 HOKPHTTS, €
00’ eMHa KOHIICHTpAI[isl HATOBHIOBAYiB/IIIrMEHTIB
(OKH). Bimomo, mo OKH Bu3Hada€erbcs B
00’ eMHHX BiJICOTKaX K BiIHOIIEHHS 00’ €My Ha-
MOBHIOBAYiB JI0 3arajikHOr0 00’ €My HAlOBHIOBA-
YiB 1 IJTIBKOYTBOPIOBAYIB, SKi BXOASTH 10 CKJIATY
¢bap6bu, momHoxkene Ha 100 % [4, 5]. Yum Bumie
3nadeHHs1 OKH, TuMm mMeH1Ie iiBKoyTBOpIoBaya i
OinpIIe HamOBHIOBadiB MicTUTH (apba. Kputuu-
Ha 00 eMHa  KOHIIGHTpAllis  HAIlOBHIOBaYa
(KOKH) nocsiraetbesi, KOJH IUTIBKOYTBOPIOBAY Yy
MOKPHUTTI I1I€ TOBHICTIO 3MOYY€ YaCTUHKU HAIOB-
HIOBA4iB 1 3allOBHIOE BCi MPOMIKKH MiX HHMH,
mo 3abe3nevye OTPUMAaHHS TIJIAJKOrO PiBHOTO
nokputts. [lpu nepesumenni KOKH Bnactusoc-
Ti TIOKPUTTIB Pi3KO MOTIPIIYIOTHCS: 3HIKYIOTHCS
MIIHICTh Ha PO3PHUB, BIJHOCHE BUIOBKCHHS IUTIB-
KA TpU PO3TATYyBaHHI, MiJBUIIYETHCS IOpPHUC-
TICTb, MAapPONPOHUKHICTH, 3HIKYETHCA CTIHKICTh
JI0 BOJIOTOTO cTUpaHHs Torio [4, 5, 13].

Yum Bume 3"HaueHHa KOKH pocsaraerncs
IpU BUKOPUCTAaHHI BU3HAYCHOTO IUTiBKOYTBOPIO-
Baya 1 HANOBHIOBAYiB, THMM Me€EHIIA KIUIBKICTh
MEPLIOr0 HEOOXiJHA i JOCATHEHHS HeoOXij-
HUX BJIACTHBOCTEH NOKPHUTTS. TakuM UYHHOM,
KOKH Bu3Hayae eKOHOMIYHICTh 3aCTOCYBaHHS
IUTIBKOYTBOPIOBAaYa, OCKIIbKM HOro BapTICTh
3HaYHO BHILA MOPIBHAHO 3 HAMOBHIOBaYaMH. Y
3apyODKHIN JiTepaTypl 3HaTHICTb IUTIBKOYTBO-
proBaya JIo «3B’ SI3yBaHHS» MICMEHTIB 1 HAIIOBHIO-
BayiB YacTO HA3WBAIOTh MITMEHTHOI €MHICTIO
IUTiBKOYTBOpIoBaya [4].

[IpoBeneHnii HamMu aHaji3 JiTepaTypHUX
JOKepeIT TIoKa3ae, 110 B YKpaiHi BIACYTHI JOCHia-
keHHs 1mono BuzHaueHHs KOKH BogwHo-
qucnepciiHux ¢gap0 i MOKPHUTTIB Ha OCHOBI BiT-
YU3HAHUX MiHEpPAJbHUX HAITOBHIOBAYIB, IO ITij-
TBEP/KY€E aKTyaJbHICTh CTATTi.

MeTo10 CTATTi € BUCBITIMTH pPE3yJIbTaTH
ouinku KOKH Bomno-mucnepciitnux ¢apb Ha
OCHOBI BITYM3HSIHHUX KapOOHATIB i KaoJNiHIB Ta
3aMpoNOHYBaTH COCOOH 11 ITiABHUIIICHHS.

OCHOBHUMM 3aBJaHHSIMM CTATTI €:

pO3po0HTH CKJIaIu BOJIHO-JIHC-
nepciiHux (ap0d Ha OCHOBI BITYM3HSAHUX KapOo-
HaTiB 1 KaoJiHiB 3 pizHol0 OKH;

Bm3Haunt KOKH po3pobiennx Bon-
HO-ZIuCTepciiHuX ¢ap0 i MOKPUTTIB Ta 3aIpoIo-
HYBaTH CHOCOOU i IiABUILICHHS.
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OO0’ exTH, MaTepiaau i MeToaH HOCJTiI-
skeHHs1. Bogno-mucnepciiini ¢apbu 3 pi3HOIO
OKH orpumyBanu 3 BUKOPUCTAHHSIM BiTUU3HS-
HUX KapOoHaTiB 1 KaomiHiB. Pe3ynbraTu mpose-
JCHUX paHille JOCTiHKeHb mokazamu [6—12], mo
HaAMOLIBII MEPCIEKTUBHUMH ISl 3aCTOCYBaHHS Y
CKJIaJli BOAHO-TIOIMEPHUX CUCTEM cepell KapoOo-
HATHUX HAIlOBHIOBAYiB € TOHKOJHMCIEPCHI Kpew-
¥ 0CcajoBOro noxomxeHHs mMapku MMC-1 Bu-
poonuntBa [IpAT «Hosropoa-CiBepcrkuii 3aBoj
OyniBenpHUX MaTepiaiiB» (mani MMC-1); mapku
MMC-2 upobuuurBa IIpAT «Cnos’ sHCHKHIA
Kpeimo-BanHsaHui 3aBoa» (mami MMC-2), ToH-
KOAWCIIEpCHA Kpelaa-HalloBHIOBAaY Uil HOpILIa-
ctiB BupoOHuuTBa TOB «CioB'sHChKaA 1HAYCT-
pianpHa crinka «Coma» (mani CIC), a Takox Xi-
MIYHO ocapkeHa kpeina BupooHuTBa TOB «Pe-
aktuB» (naii PeaktuB). Cepen aqrOMOCHITIKAT-HUX
HaIOBHIOBAa4YiB HAHOLIBLI MEPCIEKTUBHUMHU €
30araueHi KaoJiHM MPOCSHIBCHKOI'O POJIOBHINA
Mapok KC-1, KH®-86 ta KB®-90 BupoOHuIITBa
TOB «IIpocko Pecypcu».

CTHpON-aKpUIOBY JIaTEKCHY IHUCIIEPCIiO
anioHHoro tumy mMapku Ucar DL 450 BupoOnun-
tBa Dow Chemical BukopucTaHo sIK IUTiBKOYTBO-
proBad BOAHO-AMcIiepciiiHnX ¢apb. ducrepcis
Ma€ BHCOKY MITMEHTHY €MHICTb, PU3HAYCHA JIJISI
BUKOPUCTAHHS B €JaCTOMEPHUX NOKPHUTTSAX, IO
MOXYTh €KCIUTyaTyBaTHCA BCEepeIuHi 1 30BHI
MPUMIIIEHD, 3aBASKH YOMY € EKOHOMIYHOK 1
MPaKTUYHO YHIBEPCAIBHOIO.

[NokpalieHHs MTIBKOYTBOPEHHS JIOCATAIO-
Cs  BBEICHHSIM  KoOaJeCleHTa  (IMOpOIiJeH-
riaikoneBuit MOHO N-Oytunosmii edip Dowanol
DPnB), stkuii BiZHOCATH 10 TiAPOGhOOHHX Koasrec-
LIEHTIB 31 3AaTHICTIO JIO 3HIKEHHS IIOBEPXHEBOIO
HaTary. BMicT KoarnecueHTa B yciX BOJHO-
nucnepciiaux ¢apbax cranosus 4 mac.% BigHOC-
HO JucHepcii.

JlucriepryBaHHsl HAIlOBHIOBA4iB y CEpelo-
BUIIII IUTIBKOYTBOPIOBaYa 3A1MCHIOBAIOCS 3 BUKO-
PUCTaHHIM HATPI€BOI COJI MOJIaKPHIOBOi KUCIIO-
1 (Axilat 32S) y kinbkocti 0,4-0,5 % Bix macu
HaIOBHIOBAYa. lapokcueTuientonosy
Cellosize QP 30000H y xinpkocTi 0,3-0,4 mac.%
BUKOPUCTOBYBaJIM SIK 3aryCHUK (ap0 3aJie)kHO
BiJl BUJy HAIlOBHIOBAYiB, iX CIIBBIJHOIICHHS Ta
OKH ¢apbu. Bmict cyxux pedoBHH B OTpHUMa-
HuX (papbax cranoBuB 55-58 mac.%.

AHari3 miTepaTypHUX JKEpe MoKa3as, Mo
He icHye abCONOTHO 00’ €KTUBHOTO METOy BH-
sHaueHHss KOKH, Tomy Iie 3HaueHHs OI[iHIOIOTh
32 HEMPSAMHUMH TMOKa3HUKAMH: MIIHICTIO TIIIBOK
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Ha pO3pUB, 1X BIJIHOCHUM BHJOBXKECHHSM, Iapo-
NPOHUKHICTIO Ta iHmuMu [4, 5, 13].

Hocutb TOYHI ¥ BiATBOpIOBaHI pe3ysbTaTu
Ja€ BU3HAYCHHS MMOPUCTOCTI MOKPUTTA 3a JOMO-
mororo Gilsonite-recty. CyTHICTh METOAY TOJISI-
ra€ y CyTTEBOMY 3pOCTaHHI 3a0apBICHHS TIOK-
PHUTTS, 3aHYPEHOTO Y PO3YMH OiTyMy B YyaiT-
cripuTi, o (ikcye pi3Ke 3pOCTaHHS HOPUCTOCTI
npu nocsiriendi KOKH [4, 5].

Jns  mpoBeneHHsI JOCHIKEHHST BOJIHO-
Jqucrepciiiny ¢dapO0y HAaHOCHIIM Ha TOJICCTepPHY
IUTIBKY TOBLIMHOIO MOKpOro HokputrTs 300 MKM.
s moBHOTO (hOopMyBaHHS MOKPHUTTS BHCYIITYBa-
u mpoTsiroM 7 ai6. OTpumaHe MOKPUTTA Ha 7 C
3aHyproBayid Ha Y5 Bucotd y 10 % yopHuit pos-
ynH OiTymMy B ya#t-cipuTi. Ilicist mporo mok-
PUTTS IIBHIKO IPOMHBAIIN yaHUT-CIIIPUTOM, TIOKH
NPOMHBHA pinHa He craHe Oe30apBHOMO. Ilicns
BUCYIIYBaHHS TOKPUTTS 3a JOMOMOIOI0 CIIEKT-
podoToMeTpa BU3HAYAIU PI3HUIO Y CBITJIOTI
a0o sckpaBocti AL (3HadeHHs L TpucTHMYIBHOI
KOOpIMHATU KOJBbOpy Yy cuctemi koopaunat CIE
Lab) nmokputTs 10 i michs 3aHypeHHs. 3HaYCHHS
L Bu3Hauanu Ha crekrpodoromerpi Techkon SP
820\ mpu CcTaHIAPTHOMY JDKEpelNi OCBITIICHHS
D65, kyr — 10°. BusHaueHHs OiIM3HU [TOKPHUTTIB
3a Beprepom mpoBoannM Ha IOMY MpUiIai 3a
aHaJIOriYHUX YMOB. JlOCHiIKEHHS MPOBOIMIIUCS
Ha Oa3i CnenianizoBaHoi nabopaTopii 3 HHUTaHb
EKCIIEPTH3H Ta JIOCIi/pKeHb MiHICTEpCTBa JOXO-
IiB 1 300piB YKpainu.

ExcrniepuMenTansHOo BCTaHOBIEHO [4, 5],
0 pi3HULA Y cBITHOTI mokputTiB HIK4e KOKH
oyne menmor HiX 3,0. Bume mporo 3HaueHHsS
OKH 6yne sumoro KOKH.

Buxjax ocHOBHOro marepiajny aocJia-
sKeHHs1. Buxos4m 3 moctaBieHux 3aBlaHb, Oy-
71 po3po0IieHi BOAHO-aucHepciiiHi papou 3 pis-
Horo OKH Ha OCHOBI BITUM3HSHHMX KaOJiHIB i
kapOoHartiB. Lle#t mokasHuk /uist papOd HA OCHOBI
ocanoBoi kpeiau cranoBuB Big 30 g0 70 % 3
kpokom 10 %.

Jns Oinpmnr Tounoro BusHaueHHs KOKH
nmocmimkeno ¢apou 3 OKH 55, 58, 62 ta 65 %.
BonaHo-nucnepciiiii GpapOM Ha OCHOBI XiIMIYHO
ocapkeHol kpeiian orpumyBanu 3 OKH 30, 40 Ta
50 %, OCKiIBbKM BOHA Ma€ 3HAYHO BHIIY MAacJo-
emHicth 1 Hkuy KOKH. Kaoninu BBommmmcs 1o
CKJIagy BOAHO-AHcIepciiHux (ap0d y cymim 3
kapOoHatamu y kinbkocti 1o 30 mac.% Bin 3a-
raJbHOI KiJBKOCTI HAIOBHIOBAYIB JUII OTPUMAaH-
HS MaKCHUMaJIbHOI yNAaKOBKH YACTHHOK Ta OITH-
MaJIbHUX BIIACTUBOCTEH MOKPHTTIB.
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BcraHoBiieHo, 10 y BUIAJKY 3aCTOCYBaH-
Hs KapOOHATHHX HAIOBHIOBAaYiB HAaWBUINE 3HA-
yeHHs AL, a omke HaliHmwkuyy KOKH, matots mo-
KPUTTS Ha OCHOBI XIMIYHO OCa/DKEHOI Kpewnu.
3HadeHHs LHOro IMOKa3HUKa craHoBUTH 1,6; 4,2;
20,0 ta 28,0 s OKH 30; 35; 40 ta 50 % Bigno-
BigHo. Omxe, KOKH mnokputriB mpu 3acrocy-
BaHHI IIbOTO HAIIOBHIOBauda Oy/le 3HAXOJIUTHCS B
mexax 32—33 %. IlosicHEHHAM Takoi HHU3BKOI
KOKH e naliBuma mMacioeMHICTh XIMIYHO Ocal-
xeHnoi kperan (57 r/100 1) nopiBHSIHO 3 MPUPOI-
HUMU KpeWjaMH Ta iHIIMMU HAIIOBHIOBAYaMH.

HaiiBunry mopucTicTh MOKPUTTIB, a OTXKE
naitamxuy KOKH, cepen npuponnux kapOoHaTis
0CaJI0BOT0 TMOXO/PKCHHS MalOTh MOKPUTTS Ha OC-
HOBI kpeiimn MMC-1, 3nauenHs AL s skux
craroBwio Bix 0,3 mpu OKH 50 % no 12,1 mpu
OKH 70 %. 3nauenns 3,2 1p0ro NokKa3HUKa MpH
OKH 58 % nosBoxsie koHcraryBaty, mo KOKH
s kperiau MMC-1 Oyae cranoButu 56-57 %
(puc. 1).

3HIDKEHHS CBITJIOTH MOKPUTTIB IS Kpei-
11 MMC-2 cranosuio Big O mpu OKH 50 % mo
9,4 npu OKH 70 %. KOKH nnst 1iporo HammoBHro-
Baya € CepPEeIHBbOI0 JJIS IMPUPOIHMX KPEH[ 1 3Ha-
xoauTtbes B Mexax 59-60 %, ockinbku AL cra-
nHoeuts 3,0 mpu OKH 60 %.

Harieumy KOKH marote nokputrs 3 Ha-
noBHioBaueM i HopmiactiB CIC, orpumane
sHaueHHs AL mis sxux — Big O mpu OKH 50 %
no 6,5 mpu OKH 70 %. 3nauenns KOKH nmns
IIOTO HAIOBHIOBAYa € HAWBHUINUM 13 JOCIIIKY-
BaHHUX 1 CTAHOBHUTH OJM3bKO 62 %0, ocKinbkK npu
mii OKH 3mauenus AL cranmoButs 2,9. Takum
yrHOM, 3a 3poctanHsiM KOKH nokputriB 3anex-
HO BiJl BUIy KapOOHATHOTO HAIIOBHIOBAYA OMHCY-
€TBCS PSAJIOM: Kpeiaa XiMiuHO ocamkeHa, MMC-
2, MMC-1, CIC.

Hani momo BuznaueHoi KOKH migrepa-
KYIOTbCS  (I3MKO-MEXaHIYHMMU IOKa3HUKAMHU
MOKPUTTIB. MakCHUMyM MIIIHOCTi Ha PO3PHB IS
KapOOHATHHX HATOBHIOBAUiB CIIOCTEPIraeThCs
mpu HabmwkenHi g0 KOKH: MMC-1 -
4,81 MITa, MMC-2 — 5,10 MIla (OKH 58 %);
CIC — 5,43 MIla npu OKH 60 % [14]. TIpu mo-
caruerni KOKH 3adikcoBano cyrreBe (Maibke y
JBa Pa3H) 3HIKEHHS BiJHOCHOTO BHIOBKEHHS
npu po3puBi MOKpUTTIB (puc. 2). s BOaHO-
nucriepciiaux  ¢apb, HamoOBHEHUX Kpeimoro
MMC-1, 3HWXEHHS BiJHOCHOI'O BHJIOBXKEHHS 3
13,5 % mpu OKH 58 % 10 7,5 % npu OKH 60 %
Bka3sye Ha nepeuineHHss KOKH npu OKH 60 %.
Jusa kpeitnnu MMC-2 nepesutiennss KOKH mox-
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puttiB pocsraerses ais OKH 62 %, npu sikomy
BiTHOCHE BHUOBXEHHS IPH PO3PUBI CTAHOBUTH
6,3 % mopisastao 3 10,6 % mrs OKH 60 %. [ns

«Copna» nepepuiiendss KOKH mokputriB mocsra-
erbest gt OKH 65 %, npu sikomy BinHOCHE BH-
JOBXEHHSI IIPU PO3PUBI CTaHOBHUTH 5,6 % mopis-

HanoBHIOBaua HopractiB BupoOHunTBa CIC  wsHO 3 8,6 % s OKH 62 %.
13 12,1
12 +—n——— <
S -
11 MMC-1
100+— EMMC-2 92 9.4
9 +— .
8 O CIC
7
-
<6
5
4
3
2
1 4
0 |

50 55

58 OKH, % 60

62 65 70

Puc. 1. 3anexnicts AL Bin OKH BoaHo-1ucnepciiinux ¢ap0, HanoBHeHUX NPUPOAHUMH Kpeiiiamu,
3a pesyabratamu Gilsonite-tecry

8,0

6,0

BiHOCHE BUOOBXEHHS Npy po3puBi, %

55

58

7.5

OKH, %

MMC-1
B MMC-2 N
0 HanoBHIOBa4 Ans HOpNacTiB |
11,5
10,6
8,6
6,3
5.8 5,6
46 44
60 62 65

Puc. 2. 3anexnicTh BiTHOCHOT0 BU/I0OBKEeHHS BOJIHO-THCHEPCIiiHUX MOKPUTTIB
Ha ocHOBI npupoaHux kpeiin Bix OKH

JocnimkeHo TakoX BIUIMB CyMillli HaIlOB-
uroBauiB Ha KOKH BogHO-axCIepCiiHUX MTOKPHT-
TiB. Panimre Hamu BctaHoBieHo [14], mo moen-
HaHHS JACKUJIbKOX HATIOBHIOBAYIB 3 Pi3HUM JIUCIICP-
CHHUM CKJIaJI0M Ta (JOPMOIO YACTUHOK CIIPHAE MiJI-
BUILCHHIO  MIIHOCTI Ha  PO3PHUB  BOJHO-
JMCriepciiHrX TOKpUTTiB. KpiM Toro, ontumais-
Ha CyMilll HAlOBHIOBAYiB cripusie (OpPMYyBaHHIO
MaKCHMaJlbHOi YIMaKOBKM dYacTHHOK. lle mo3Bo-
JIUTh 3HU3UTU TOPHUCTICTH MOKPHUTTS, IiIBUILUTH
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KOKH, mokpammury ekcrutyartaliiiHi BIacTHBOCTI
OTPUMAaHUX TMOKPHUTTIB, 3HU3UBILY MIPU IIbOMY Bap-
TICTB 32 PaXyHOK €KOHOMii TTIBKOYTBOPIOBaYa.

BcranosieHo, 0 MOPUCTICTh TOKPUTTIB 3
BoaHO-mucnepciiaux ¢apd mms OKH 60 %, mo
nabmwkaerscst 1o KOKH, npu moennanni kap-
OOHATHUX HAMOBHIOBAYiB Pi3HOI JUCIEPCHOCTI
3MIHIOEThCSI HEOJHAKOBO (puc. 3).

3uauenus AL mis cnisBinHOmenHs MMC-
2 10 MMC-1 sk 60:40 mac.% (4,6) i 50:50 (5,1)
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MICPEBUIIYIOTh 3HAYCHHSI MMOKa3HUKA IS KOXKHO-
ro 3 HANOBHIOBAadYiB OKPEMO, IIO TOBOPHUTH IIPO
TIEPEBUIIEHHS TIOPUCTOCTI MMOKPHUTTS MOPIBHSIHO 3
CaMOCTIHHUM  3aCTOCYBaHHSM HAIIOBHIOBaYiB.
IIpu BCiX CHIBBITHOLICHHSX IMX HAIllOBHIOBAYiB
OKH 60 % oyne nepeBunrysaty KOKH, ockisb-
ku 3HaueHHs AL oinpmre 3,0.

Cywmim HanoBHI0Baya a7 HoprutacTis CIC
(cepenniit po3mip yacTuHOK — 1,8 MKM) 1 Kpeiiau
MMC-1 3ymMOBiIIO€ HE3HAYHE 3POCTaHHS 3HAYCH-
Hs AL Bix 2,2 npu chiBpignomenHi 90:10 mac.%
o 3,2 mpu cmiBeigHomeHHI 50:50 Mac.% mopis-

HSHO 3 OUIbII KpymHMM HamoBHIOBauem (1,7).
Jlms  CHiBBIZHOIICHHS  I[UX  HAIOBHIOBAYiB
75:25 mac.% sxmouno OKH 60 % Oyne HmwxuuM
KOKH, ockineku 3unauends AL<3,0. [dus cmis-
sinHomenHs 60:40 mac.% OKH 60 % = KOKH, a
cuiBBigHomeHHs 50:50 mac.% Oynme Bumum
KOKH (AL > 3,0).

JonaBaHHS KaoliHYy JO CKJIamay BOJIHO-
JucnepciiHux ¢ap0d BIUIMBA€E Ha 3HIDKCHHS MOPUC-
tocti nokpuTtTiB i migsuinenHs KOKH (puc. 4).

6
O MMC-2 : MMC-1 5.1
5 44 44 WCIC:MMC-1 4.6
' ’ 4,2 _I
3.8 ]
4 35
3,3 3,2
3,0 3,0 '
o3 2,8
3 25 '
2,2
2 H h7
1 .
0
100:0 0:100 90:10 85:15 80:20 75:25 60:40 50:50

CniBigHoweHHs kpeng, mac.%

Puc. 3. 3anexnicts AL BogHO-TUcHEpCiiiHuX (pap0, HAOBHEHHUX CYMIlIIIII0 MPUPOTHUX KPeid,
3a pesyabTaTtamu Gilsonite-recty (OKH 60%)

4.4
’ 43

4,0

3,5

28

AL

24

100:0 90:10

80:20

70:30 60:40 50:50

CniBigHoweHHs kperian MMC-1 go kaoniHy KC-1 npocsiHiBCbKOro,
mac.%

Puc. 4. 3anexnicts AL Bix cniBBinHomenHs kpeiiim MMC-1 i kaoainy npocsiHiBeskoro KC-1
y cKJIaji BogHo-aucnepciitnux ¢papo, 3a pesyabratamu Gilsonite-recry (OKH 60%)

3amina 40 % i Oinbiue kpeiiqn MMC-1 ka-
ominom KC-1 nosBomse otpumaru dapOy, ska
snaxoauthes Ha piBai KOKH (AL menme 3). [o-
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aBaHHA KaoniHy nmo3Boise miapummtn KOKH
BOJHO-AMCHEpCiiHuX (ap0 Ha OCHOBI Kpeinu
MMC-1 Ha 34 % 3 56-57 % y Bumaaky 3acTocy-

145



XIMIYHI TEXHOJOTII | EKONTOINYHA BE3MNEKA

BaHHs TUIbKM Kpelau sk HamoBHIoBa4ya a0 60 %
npu 3amini 40 % 1 Ginbiue kpelian xaoniHoMm. Ta-
KUl e(eKT HocATaeTbCsl 3a PAaXyHOK 3HIKECHHS
MOPUCTOCTI BOAHO-AUCTICPCIIHUX HOKPHUTTIB, HAa-
MOBHEHUX CYMIIIIIIO KPEW/IH 1 KaOIiHy.

Jeto iHIII pe3ynbTaTd OTpUMAaHi MPH J0-
JaBaHHI KaoJIiHy 10 CyMilli KapOOHATHOrO HAIOB-
uioBaua s HopruiactiB CIC «Coma» 1 xpeinn
MMC-1y cnisBinxomenni 80:20 mac.% (puc. 5).
Honasanus kaoniny KC-1 g0 10 mac.% Bix Kijib-
KOCTI HAlOBHIOBAaYa CIHpUSE HE3HAYHOMY 3HU-
JKEHHIO TIOPUCTOCTI MOKPUTTIB, PO LIO CBITYHUTH

sHmwkeHHs AL no piBHa 2,6. [lomanbiie miaBu-
menHs BMicTy kaomiHy no 30 mac.% minBumiye
MTOPUCTICTh, IO BiTOOpaXKaEThCs 3pocTaHHsIM AL
1m0 2,9. Jonasanus xaoninie KH®-86 1 KBD-90
1o 20 mac.% BKIIIOYHO 3HHXKYE MMOPUCTICTh TOK-
PUTTIB, MPO IO CBIAYMTH 3HMIKCHHS MMOKa3HHKA
AL mo 2,1 i 1,9 BignosigHo. IIpore, BBemeHHs
nux KaoniiHiB y kimbkocti 30 mac.% nmo cymimn
KapOOHATIB MiJABHIIYE MOPHUCTICTh IOKPHTTIB,
oCKiIbKH 3HaueHHs AL 3pocrae mo 2,8 1 2,7 Bia-
MOBIIHO, IO CBIMUUTH Tpo gocsaraeHHs KOKH.

35— . o
B KC-1 (npocsHiBCbKUi)
m KH®-86
3 S
m KB®-90 2.7 RPY
2,5 24 2,5 TTTTT
25 23 —
T 2,1
2 +— I
-
<
1,5 I
1 -
0,5 4
0
5 10 gmict kaoniHy, mac.% 20 30

Puc. 5. 3anexuicts AL mokpurTiB 3 BogHo-IucnepciiinnX ¢apd HAa 0cHOBI cyMili KapOOHATHUX HATIOB-
HIOBa4a JIjis1 HopmacTiB 10 kpeiinu MMC-1y cuniBBinnomenni 80:20 mac.% ta kaoninis (OKH 60 %)

BucHOBKH i mepcneKTMBH MOAAJBLIIOTO
po3BuTKy. OTprMaHi AaHi MOKa3yloTh, IO IPH
3MEHIIECHHI pPO3Mipy YacTMHOK HallOBHIOBauYa
KOKH 3umkyerbes. UnmM apiOHINIMNA HANOBHIO-
Bay 1 BHUIA HOro MAacCIOEMHICTb, TUM HWKYa
KOKH. BcranoBsiieHo, 1110 MO€IHAHHS TEKIIBKOX
KapOOHATHUX HAIIOBHIOBAYIB 3 PI3HOIO JHCIIEpC-
HICTIO 1 KaOJIiHIB J]a€ 3MOTY OTPUMATH OCHOBHHH
KapKac 13 KpyIHHX YaCTHHOK KapOOHATHOTO Ha-
MOBHIOBaYa, IPOMDKKU MK SIKUMH OyIyTh 3aIlOB-
HeHi ApiOHIIIMMHU YaCTHHKaMH iHILOTO KapOoHAaT-
HOT'O HANoOBHIOBaua 1 MJIACTHHYATUMH YacTHHKA-
MU KaoJyiiHy. Take CIONy4deHHS HANOBHIOBAiB
JI03BOJISIE OTPUMATH MAaKCUMANbHY YIAaKOBKY 4ac-
THUHOK y TIOKPUTTI 1, TUM caMuM, 3HU3UTH HOPHUC-
ticTh, migsuimutd KOKH, 3Hu3uBIIN iX coOiBap-
TICTh 32 paXyHOK 3MEHIIIEHHSI BMICTY TOJTIMEpHOT
mucriepcii. BBeneHHsa kaoniHy 10 cKjaxy BOIHO-
JucniepciiHux ¢ap0 crnpusie 3HWKEHHIO MOpHC-
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BJIACTUBOCTI.

[loganpmmM pO3BUTKOM Y LOMY HampsiM-
Ky OyIyTh MOCHIDKEHHS NapONPOHUKHOCTI Ta
CTIMKOCTI TIOKPUTTIB JI0 BOJIOTOTO CTUpaHHs. Bu-
3HAUYEHHS IMX HapaMeTpiB 03BOJHUTH MOBHOIO
MIpOI0 BU3HAYUTH DPIBEHb SKOCTI PO3POOICHHX
BOJHO-TUCHEPCIHHUX (ap0d HA OCHOBI BITUU3HS-
HUX KapOOHATIB i KAOJiHIB, a TAKOXK OB TOYHO
BcraHosut KOKH.
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