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MiHeparnbHUX YacTWUHKax, LU0 YTBOPIOIOTL rpaHynu, i b) LWoHanMeHwe, oAuH CUHTETUYHUA noniMep,

KW PIBHOMIPHO AUcneprye MiHepanbHi YaCTUHKKW B rpaHynax.
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O6nacTb TEXHIKW, A0 AKOT HANEXUTb BUHAaXIiA

paHynoBaHHA € CTaHgapTHUM METOAOM arfnomepauii, BMKOPUCTOBYBaAHMM AN nepepobku
ApiGHUX dpakuin MiHepaniB, ronoOBHUM YMHOM 3ani3HoT pyau, y BianoBiaHWi npoaykT (rpaHynu), wo
nogaeTbCA B AOMEHHY MY i B peakTop NpPAMOro BiAHOBNEHHA. [aHWiA BMHaXig ONMCye BUKOPUCTAHHSA
KOMNO3ULiT 3B’A3YI04Oro, WO MICTUTb KOMOIAHY PEYOBUHY i CUHTETUYHWMIA nonimep. BusHavaloTb
MILHICTb HA CTUCK CUPUX, BUCYLUEHMX i 0BNaneHnx rpaHyn i pe3ynbTaT Aae XapakTepuCTUKKU Kpalli,
HDK MPWM BUKOPUCTaHHI CMONYK OKpeMO. BuHaxig TakoX BiAHOCUTLCA A0 cnocoly rpaHynioBaHHA 3
BUKOPUCTAHHAM 3a3Ha4YeHOoT KOMMO3ULiT 3B’A3YI040r0.

PiBeHb TEXHIKK

o6 3pobuTM EKOHOMIMHO MPUAATHUMM HU3SBKOCOPTHI pyau, $K NPaBWUNO, KOHUEHTPYKOTb i
rpaHyniolTb nepea BiAHOBMEHHAM B AOMEHHIN nevi. Y ripHny4ogo0yBHIA NPOMMCNOBOCTI 3a3Bu4an
BUPOONSAOTL PyaHi arnomeparu abo rpaHyny TOHKO po3meneHoi pyau. Matoun Ha yBasi 3anisopyaHui
KOHUEHTpAaT, 3aBaHTaKEHHA B AOMEHHY Ni4 NOBUHHE (hOpMYBaTWM NPOHWUKHUIA LUAp marepiany, kUi
NPoNycKae PiBHOMIPHO 3 BUCOKOIO LLUBUAKICTIO NOTIK ra3y Yepes Hboro.

MoapibHeHi 3anizopydHi KOHUEHTpAaTW, WO MICTATb APIOHI YaCTUHKM, HEe niaxoaaTb B SAKOCTI
3aBAHTAXKEHHSA, OCKINbKM APIOHI YacTMHKKM (TOOGTO ApPiGHI YacTUHKM MiHepany 3 pO3MipOM YaCTUHOK
0,01 - 0,3 MM, Hanpuknaz, BUSHA4YEHUM MNPOCIIOBAHHAM), SIK NPaBuno, MOPMYIOTb HENPOHUKHUIA Luap.
Kpim TOro, apibHi YacTUHKK, WMOBIPHO, ByayTb HECTUCA Y BUMMSAI MUY 3 BUCOKOIO LUBUAKICTIO NOTOKY
rasy B JOMEHHIN MeYi i B HAaNpsAMKY peakTopa BiAHOBNEHHsl. ToMy noapibHeHa pyaa noBuHHA GyTu
arnoMepoBaHa B OinblUi YaCTUHKK, LLO NONINWIYE NPOHUKHICTL MaTepiany, sIKMA 3aBAHTaXKYETbCH,
30inbLUye LWBMAKICTb BiAHOBNEHHS | 3HMXKYE KiNMbKICTb Martepiany, sk BUHOCUTLCS 3 Medi y BUrnaai
nuny.

MpaHynoBaHHS €ABNsie cobok cnocid arnomepadii, B SIKOMy 3 nNoApibHEeHOT pyau cno4yaTky
dopmyloTb "cupi" rpaHynu abo Kynbku, SKi NOTIM CylLIaTb Ha MEpLUin OKpeMin cTagil i 3MILHIOITb Ha
Opyrin  okpemin cTagii, Ak npaBuWno, HarpiBaHHAM. Cupi rpaHynu BUFOTOBNAOTH 3MilLYBaHHAM
BOMOIOK pyaMn 3i 3B’SI3YIOMMM i TPAHYMIOBAHHSAIM B KYNMbKWM 3 BUKOPUCTAHHAM abo Tapinb4acroro
rpaHynaropa abo 6apabaHHoro rpaHynaTopa. FpaHynu noTiM CyllaTb, NONEpeaHbO HAarpiBawoTh i,
HapewrTi, obnanioloTb Npu Temnepatypi noHag 1000 °C, nepeBaxHo 1200 - 1400 °C, 3o0kpema,
1350 °C anga ix 3MmiUHeHHA chnikaHHAM. Lia Temnepatypa Hwxde TemnepaTypu nnasBfeHHS OKCUAiB
3aniza i rpaHynu 3MILHIOIOTbCA  pekpucTanidaudieo rigpatoBaHoi AapibHoaAMCNEpPCHOT pyau.
OpibHoancnepcHa pyaa aucnepryeTbesi Crony4HOI CUCTEMOIO MidK KOPAOHAMK 3€PHA YaCTUHOK.

Mpouec rpaHynioBaHHA BUMarae A0AaBaHHSA 3B’A3YIOHMOr0 A0 PYAW ANS OTPUMAaHHA HEOOXigHOro
edekty. Bubip BignoBigHOro Tuny 3B’A3ylO4Oro i [03yBaHHA Mae€ BUpIlLANbHE 3HAYEHHA Y
BUPOOHMLTBI BUCOKOSIKICHUX rpaHyn. 3B’sI3yl0Me BUKOHYE AYXKE BaXKnuBi (PyHKUIT B rpaHynioBaHHi
3anisHoi pyau.

3B’s13ytoue pobuTb BONOry pyay NMAacTUYHO, Tak Wo popMyBaTUMYTbCS 3apodku, SKi pOCTyTh 3
KOHTPOJIbOBAHOK LLUBUAKICTIO B AoBpe cdhopmoBaHi rpaHynu. lNig 4ac CyLliHHA, 3B’A3ylode yTpUMYye
YacTMHKK B arrioMepari pa3oM, B TOW Yac SK BUOAANAETLCA BOAA | NPOAOBXYE 3B'A3yBaTh iX pasom,
NnokKu rpaHyna He 6yae obnaneHow A0 CNeYeHoro arnoMepary.

MpuaaTHiCTb 3B’A3YI04Or0 BUSHAYAETLCA TUM, HACKINbKM A0OpE BOHO MOXE BUKOHYBATHU L OYHKLT
i B TOW XK€ Yac He BUKMMKAE 3abpyaHEHHA pyan abo npodnem npu cnikaHHi.

MiuHiCTb rpaHynu 3anexuTb Big TNy 3B'A3KY, CTBOPIOBAHOT 3B’A3YIOUMM. TUMNKU 3B'A3KY MOXYTb
OyTn BiAHECeHi A0 KaninspHux cun, BaH-gep-BaanbCoOBMX 3B'SI3KIB | aAresiiHUX i KOresinHux cun.
KanindapHi cunu € 3HadYHUMW, ane HedocTaTHIMM ANA HadaHHA BignoBIAHOT MILUHOCTI rOTOBUM
rpaHynam. BaH-gep-BaanbCoBi 3B'SI3KM € Ayxe cnabkumu i maloTb NULLIE APYropsigHe 3HAYEHHA Anst
HagaHHA 4OCTaTHLOT MILHOCTI FOTOBUM rpaHynam.

ToMy HeoOXiaHO BMKOPUCTOBYBATM 3B’SI3YI0di, sIKi OyayTb CTBOpIHOBATWU cunu aaresii abo koresii
AN HaJaHHA AO0CTaTHbOI MIUHOCTI rotoBuM rpaHynam. Cunm agresii abo koresii 6yaytb Takox
3ragyBatuca gk cuna koresii B gaHomy onuci. Cunu aaresii i koresii BUHUKAOTb MK TBEPAUMU
YaCTUHKaMW, KONM NPUCYTHA Bonora (Boaa). [Nopsia 3 BOAOK MPUCYTHICTb 3B’A3YH040ro HeobXxigHo Ans
niaTpUMKK cun agresii i koresii Takox nicnga sunany rpadyn npu temnepartypi suwe 1000 °C. Takumun
3B’A3YI0UMM €, Hanpuknag, rUHUCTI MiHepanu i cnonyku KanbLUito, sSKi NOB'A3YI0Tb TBEPAi YaCTUHKM,
3a6e3nevyoumn MiLHICTb, HEOBXiaHY Anst POpMyBaHHA rpaHyn.

MUHUCTI MiHEpanu € ogHUM 3 HanbinbLL YacTO BMKOPUCTOBYBAHUX 3B'A3YIOUMX B TPAHYMIOBAHHI
3ani3Hoi pyau. OCHOBHOI NepPeBaroio rMUHUCTMX MiHepaniB € TX g4odpa 3MOvyBaHICTb, TX BEMUKI CUIK
aaresii i koresii, aki 3a6e3nevyyoTb AOCTATHIO MEXaHiYHy CTabinbHICTb FOTOBMX PaHymn, a TakoxXx ix
TepMiyHa cTabinbHiCTb. OCHOBHUM HEAONIKOM TMMH Ta iHWKUX 3B’A3YIOYMX HA OCHOBI CUIIKATHUX
MiHeparniB € Te, WO BOHKU NiABULLYIOTb BMICT AIOKCUAY KPEMHIO B rOTOBMX rpaHynax. Lle Buknukae
TpuBalo4y 3auikaBneHicTb y po3pobui 3B’A3ylouMX, AKi MICTATbL MeHwe abo He MICTATb Aiokeua
KPEMHIlO.
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Cnonyku KanbLilo, TAKOXK AK | TMUHUCTI MiHEPanu, MOXKyTb OYyTU BUKOPUCTAHI B SIKOCTi 3B’A3YIOUUX Y
rpaHynoBaHHi 3anisHoi pyau. KanbuieBi 3B’A3ylodi MalwoTb nepesary B NiABULLEHHI MeXaHiYHOT
MILHOCTI rpaHyn 3a paxyHOK cun Koresii i galTb MO3UTUBHMI MeTanypriiHoi edekt. CaO (okcua
KanbLjto) pearye 3 BOAOIO 3 OTPUMAHHAM ralleHoro BanHa 3 peakuji, 3saHol rigpartadis.

Lis peakuis € ek30TepMiYHOIO | 06CAr raleHoro BanHa npubnusHo B Tpu pasu sulle odcary Cao.
Mpouec riapatadii mae 6yTu 3aBepLUIEHUA A0 3MiLUYBaHHA 3 pyaoto. B iHWOMY BUNaaKy, KO OKCuA
KanbLjilo rigpaTyeTbCa B X04i NpOLECy rpaHynioBaHHs, BiH Oyae BUKIMKATW MOLUKOKEHHS CTPYKTYpU
rpaHynu 3a paxyHok 30inbLUeHHS 06'emy.

OpraHiyvHi 3B’A3yto4i MaloTh NepeBary B TOMY, O BOHU Ay»Ke ePEKTUBHI, MOXKYTb ByTK cneuianbHO
po3pobneHi AnA 3B'A3yBaHHA KOHKPETHOTO TMNY YaCTUMHOK, MAalOTb BUCOKY BiATBOPIOBAHICTb
XapakTepPUCTUK i He 30inbLUYIOTb BMICT AiOKCUAY KPEMHIt0. [JOCNiAKeHHS] NOKa3yloTh, L0 NOJNLWEHHS
NPUPOAHOT aaresii MiXK YaCTUHKaMW NOPOLUKY, BUKMWKAHOT OpraHiyHUMK 3B’A3YIOYMMMM, MOB'A3aHO i3
30inbLUEHHsIM X BMNMAMBY HAa 3MOYYBAHICTb Ha MOBEPXHI KOHUEHTPATiB, KpiM 306iNbLUEHHS CTYMEHS
AUCNEPCHOCTI pyaHoro aApi6’asky. OpraHivHi 3B’A3ylodi € AUCNEPrylovYMMU pevyoBMHaAMK Ans ApidHUX
dpakuini. 36inbLUEHHA CTYMEHA AUCNEPCHOCTI APIGHMX dpakuiin, KON BUKOPUCTOBYIOTLCS OpPraHiuHi
3B'A3ytodi, TArHe 3a co600 30iNbLUEHHS MILHOCTI rpaHyn, 3aroBHIOYM MOPOXKHEMI MiXK TBepAUMM
YACTUHKaMW, SKi YTBOPIOKOTb FpaHynu, 3 Ginblu rapHOl0 3aknoyHol cragieto 6e3 nuny Big ApidbHMX
dpakuii Ha NOBEpPXHi YaCTUHOK | rpaHyn.

OpraHivHi 3B’A3yl0ui TakoXX BUIroOpalTb MPW ChiKaHHI, BUKNMKAKOYM TaKMM YMHOM 30inbLUEHHS
MiKpPO-NOPUCTOCTi FOTOBUX rpaHyn.

US-4684549 onucye cnocib, B AKOMYy 3ani3opyfaHi rpaHynu BWIOTOBMAKTb A04ABaHHAM
3B’A3YHOYUOr0, WO BKOYAE OpraHivyHuin nonimep abo cononiMep akpunaTy HaTpito i akpunamiay.

US-4728537 poskpuBae OpraHivyHi MoniMepHi 3B'A3ylodi Taki SIK KaTiOHHI momiMepu 3 xnopuay
dianinanMeTMnamMoHilo | KBaTepHI30BaHHUX diankinamiHoankin(MeTun)akpunartiB i KBaTepHi30BaHHUX
AiankinamiHoankin(meTun)akpunamigis.

US-4767449 BigHocuTbca Ao cnocoby arnomepavuii, SKMW BKMOYAE ABOKOMMOHEHTHY CUCTEMY
3B’A3YIOYOro, NepLUMini KOMMNOHEHT € MNONIMEPHUM 3B’A3YylOuMMM, a Apyruin rnuHoto. lMonimep ab6o
cononiMepu € noxigHMM 3 MOHOMEPHMX FaHOK akpunamigy, akpunaTty HaTtpilo, BiHinauetaty Ta
noni(eTuneHokcuay). Monimep Takox MOXKe oyTun nonicaxapuaom, Hanpuknag
KapOOKCUMETUNLIENIONO3010, TYapoBOIO CMOIOIO i MAPOKCMETUILIENIONO30I0.

US-5294250 poskpuae camoriioCytovy BinlbHY Bi IMMHU KOMNO3WLiIO 3B’A3YI0HOTO, LLO BKIKOYaE
CYMill 3 HOCisl, BUOPAHOro 3 rpynu CUHTETMYHMX abo NPUPOAHMX MarHieBuUx i/abo KanbLi€BMX
MiHepaniB (kanbUMT, ONiBiH, MarHe3wuT i AONOMIT), i OAHieT opraHivHOT nobaBku, LIO CKNAgaeTbecsa 3
npupoaHoro nonicaxapuay 3 BUCOKOK B'A3KICTIO (r'yapoBa cMona).

US-5306327 onucye 3B’A3yl0Me ANA TPaHyMIOBaHHA CUNy4Mx MiHEparniB. 3B’A3ylo4a peYOBUHA
Bkntovae (1) MoandikoBaHMM HaATUBHWUI Kpoxmanb i (2) gucnepryiounn y soai nonimep. MMonimep
BKNoYae nirHocynbdoHaTH, akpunosi noslimepu, BiHINOBWUIW noniMep, NoxigHi Ueniono3n, NpupoaHi
Kamepai, ryapoBy CMONY i NEKTUH.

US-5698007 onucye cnoci® arnomepaduii cunydoro martepiany B ABi cragiic (1) nonepegHboi
o6pobkM MiHepany 3B’SI3YIOUUM, [KEPENOM I(OHIB rigpokeuay, i (2) 3MillyBaHHA mnonepeaHbo
o6pobneHoro maTepiany 3 BOAOPO3YMHHMM nNONiMepoM. [Hkepenom ioHIB rigpokcuay moxe OyTu
rigpokcua HaTtpito, kanbUito, 6apito i marHito. BogoposymHHuin noniMep BKMOYaE ryap, NoxigHi ryapa,
kapbokcuMeTunryap, riapokcunponinryap, kapbokcumeTunrigpokcunponinryap, MoAauiKkoBaHUNR
Kpoxmanb, MNOXigHi Kpoxmanto, KapboKCMMETUI-KPOXMarb, NONepeaHbO KENAaTUHI3OBAHUIA KpOXMarb,

aneriHatn, nektuHu, [loniakpunamign Ta TX NOXigHi, noniakpunatn i ix cononiMmepn,
nonieTUNeHoKCUaM, NOXiAHi  Uenonosn, KapOOKCUMMETUNUENONO3y, T[iAPOKCUETUNLUENIONO3Y
KapOOKCUMETUNTIAPOKCUETUNLIENIONO3Y, METUITIAPOKCUETUNLIENIONO3Y,

KapOOKCMMETUNAUTIAPOKCMNPONINLENIONO3y, KCAHTAaHOBY Kamedb, BiAX0AU MOJIOYHOr0 BUPOOHMLTBA,
CYNYTHI NPOAYKTW AepeBonepepodkn i MirHiH.

US-2002/0035188 onucye cnoci® armomepadii cuny4oro marepiany, LWo BKYae asi cragii: (A)
HaHECEHHS Ha NOBEPXHIO CUMMYYOro MaTepiany uuTpaTy HaTpilo, akpunaTHUX AUCAEPTYIOHMX PEYOBUH,
iHLIMX cOnel MOHO-, NonikapGoHOBUX KUCNOT, ¢hocdaris, HEIOHHUX BOAOPO3YMHHMX NOMiMEPIB, ryapa,
KpOXManio, HeiOHHWUX noniakpunamigis/akpunartis, HEIOHHMX UEenono3, METUN/eTUN LEeNonosu,
kapboHaTy HaTpilo, TAKOro Hatpy, TeTpaHaTpito EOTA, pedyoBuH crabinizyloumx cknagHui edip,
okcanartis abo ix cymiwen, (B) gogaBaHHs A0 CUMNy4Oro marepiany AOCTaTHbOT ANsl 3B'sI3yBAHHS
KiNbKOCTi MOMIMEPHOro 3B’A3YKOYOro, Takoro £k ryap, noxigHi ryapa , kapBokcumeTunryap,
rigpokcunponinryap, kapbokcumeTunrigpokcunponinryap, MoAUdIKOBAHUA  KpoxXmanb, MOXigHi
KPOXManto, KapOOKCUMETUITKPOXMArb, NONEPEAHBO KENATUHIZOBAHWUI KPOXMAanb, anbriHaTh, NEKTUHM,
noniakpunamigun ta ix noxigHi, noniakpunatu i ix cononiMepu, NoNiETUNEHOKCHAN, NOXIAHI LENoNo3n
Ta X coni, kapbokcuMmeTunuenonosa, rigpoKCMETULENONO3a,
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KapOOKCUMETUNTIAPOKCMETUILIENIONO3Aa, METUITAPOKCUETUIILIENIONO3A,
KapOOKCMMETUNAUTIAPOKCUMNPONINLENIONo3a, KCaHTaHOBa Kamelb, BiAX0AW MOMOYHOIO BUPOOHULTBA,
CYNyTHI NpOAYKTM AepeBoobpobku, nirHiH abo ix cymiLu.

EP-1367141 A1 poskpuBae cnocié npoBeaeHHss 06poOKM rpaHynioBaHHA CUPOBUHKU AnNsi
BUPOOHMUTBA 4YaBYHY i cCTani 3 BMKOPUCTAHHAM MOMiMeEpy 3 Tpynu: NOMiakpunoBa KUCMOTa,
noniakpunoBsi coni, NaHutor noniankineHrnikons, NPoAyKT KOHAeHcauil B-HadTtaniHcynbgoHaTiB 3
dopmaniHoMm, MNPOAYKT KOHAeHcauii menamiHcynbdoHata 3 dopmaniHoMm, noni-apomaTudHa
aMiHOCynb(OHOBA KUCNOTA, AEHATYPOBaHUI CynboHaT NirHiHy, nonimep 3 KapbOKCUMNBHOIO TPYMNo
Ta/abo noro coni.

Ller BMHaxiA HanNpaBneHO Ha 3HMXKEHHA HeOoOXigHOT KiMbKOCTI AiOKCUAY KPEMHI0 AN ChikaHHS
TOHKO noApiGHeHoT 3anisHoT pyan. MeTolo LubOro BMHaxXo4y TakoX € 3HWKEHHSI HEOOXIaHOT KinbKOCTI
ralieHoro BanHa npu crikaHHi TOHKO noApiGHEHOT 3anisHoi pyau.

Po3kputta BuHaxoay

Y nepwomy acnekTi AaHui BUHaxXi4 NPOMNOHYE KOMMNO3WULiD 3B’A3YIOYOro Ans rpaHynioBaHHA
APIGHUX YaCTUHOK MiHEpany, WO MiCTUTb:

a) WoHaNMeHLLe OAHY KOSMOIAHY PEeYOBUHY, 9Ka CTBOPIOE CUIM Koresil Ha YacTUHKax MiHepany, Lo
YTBOPIOIOTb rpaHynu, i

b) WoHalMeHwe ognH CUHTETUYHWUIA NONIMEP, AKUA AUCNEPrye YaCTUHKU MIHEpPany B rpaHynax.

Y apyroMmy acnekTi, AaHWA BMHAXid NPOMOHYe CMNoCid rpaHymoBaHHA ApidHOAMCNEPCHUX
MiHepanbHUX pya, WO BKNOYae cragii, Ha aKkux:

a) 3MiWyloTh ApiGHOAMCNEPCHY MiHEpanbHY pyay 3 KOMMO3MUIEID 3B’SI3YOMOro, ONMCaHOK BULLE,
AN OTPUMAaHHS CUPOBUHU ANS rpaHyn,

b) hbopmyloTb KynbKku (CUpPi rpaHynn) i3 CUPOBUHK ANA rpaHyn,

C) cywaTb 3a3HaudeHi KynbKy,

d) nigaaloTb BUCYLLEHI KynbKn nonepeaHboMy HarpisaHHio npu 60-105 °C oo nocTiiHOT Barwy,

€) NoTiM HarpiBaloTb NonepeaHbO HArpiTi Kynbkn Ao Temnepatypu 1200 - 1400 °C ansa oTpMmMaHHsA
rpasyn.

Y TpeTbOMY acnekTi 4aHWi BUHaXxig NPOnoOHYe MiHeparnbHy KOMMAO3WLI, WO MICTUTb KOMMO3ULIO
3B’A3YI0UOro, ONUCaHy BULLE, | MiHEpanbHY pyay, BUOpaHy 3 rpynu, WO CKNagaeTbes 3 3anisHoi pyau,
TaKOHITY, MarHeTuTy, remaTtuty, NUMOHITY, FeTUTY, cugeputy, PaHKNiHITY, NipuTy, XanbKonipury,
XPOMITY, iNbMEHITY, XpPOMy, Midi, HiKEnw, UMHKY, CBUHLLO, ypaHy, O6opy, ¢occoputy, Tanbky,
OONMOMITY, BanHsaKy, cynbdaty Kanio, xnopuay Kanito, noaBiMHOro cynbdarty Kanito i MarHito, okcuay
MarHito, dpocdarty KanbLilo, TEXHIMHOTO BYFMELO, BYFiNMs, BYMNbHOrO ApiG’sisky, KanbUWUTy, KBapuy
abo ix Oyab-AKiA cymiLi.

Y 4eTBEPTOMY acnekTi AaHUi BUHaXig NPONOHYE 3aCTOCYBaHHA KOMMNO3ULIT 3B’A3YI040ro, onucaHol
BULLIE, B SIKOCTi A00aBKM NpU rpaHynoBaHHi MiHEPanNbHUX pyA.

30iACHEHHA BUHaxoay

HaHuit BMHaxig onucye cnocié arnoMepadii cuny4oi mMiHepanbHOT koMno3uuii. Cnoci® Bkniovae
3MiLLYBaHHA CUMY4Oro MiHepany 3 ABOKOMMOHEHTHOIO CUCTEMOK) 3B'A3Yy04Oro. lMNeplumin KOMMNOHEHT
CUCTEMU 3B’A3YIOMOTO € KONOIAHOIO PEevYOBUMHOK ANa dOPMyBaHHA arnomeparis 3 YaCTUHOK MiHepany.
Opyrnii KOMNOHEHT CUCTEMM ABNSIE COOOKD CUHTETUMHUI NOMIMEP, AKUA € AUCNEPTYIOY0D PEYOBUHOI
ANa YacTUHOK MiHepany. MNoninweHHs XapakTepUCTUK OTPUMYIOTH A04aBaHHAM KOMOIAHOT PEeYOBUHK
pasoMm 3 nonimepom, 3abe3neyyun CUHEPreTUYHU eeKkT B NPOLUECi rpaHymnioBaHHA, WO Aae
rpaHynu 3 BUCOKOK MILHICTIO Ha CTUCK B CYXOMY i CMpPOMY BMWIMSAi B MOPIBHAHHI 3 KOJOIAHOWO
pPeYoBUHOK abo NONIMEPOM, BUKOPUCTOBYBAHNM OKPEMO.

Bupas "nocTiiHa Bara", WO BUKOPUCTOBYETLCA B ONUCI AN nonepeaHboro HarpiBaHHA BUCYLLEHUX
KynboK, O3Ha4yae, WO MOMNepeaHiin HarpiB 34IMCHIOETLCA NPOTArOM AOCTATHLOrO 4vacy, Tak Lo
BUCYLLUEHI KYNbKM NO CYTi AOCAraioTb Baru, fka no cyti BGinblle He 3MiHIOETbLCA B 4aci B yMOBax
nonepeaHbLOro HarpieaHH4. ocCTiiHA Bara AOCAraeTbCs, KONW CMNOMyKKU, SIKi € NeTiounMnu, B yMoBax
nonepeaHbLOro HarpiBaHHA BUNapyBanucs 3 BUCYLLEHMX | MONEPEAHbO HAarpiTuX Kynbok.

Cunyunit  MiHepan, wo arnoMepyeTbCs BIiAMOBIAHO [0 UbOr0 BUHAxXo4y, Moxe OyTu
TOHKONOAPIOHEHUM MIHEPANOM, HAaNPUKNaa, y BUMNAAI NOPOLLKY, NUITY, CTPYKKU abo YaCTUHOK iHLIOT
dopmu. MeTanesi MiHepanu abo pyau, WO MiAnNArawTb arnomepadii BKMOYAKOTh 3anis3Hi pyawm,
TaKOHIT, MarHeTuT, remaTtut, FIMMOHIT, reTUT, CuAepuT, (PpPaHKMiHIT, NIpUT, XanbKOMNipWUT, XPOMIT,
iINbMEHIT, XpOM, Miab, HIKENb, LIMHK, CBUHELb, YPaH, HIOBIN, kacuTeput, pytun, 6op, abo ix cymili.

HemeTanesi miHepanu abo pyau TakoxX MOXyTb GyTu armomMepoBaHi BiANOBIiAHO A0 BUHaxoay,
BkNtovatoum docdhoputu, Tanbk, AONOMIT, BanHAK, cynbdart Kanio, xropua Kanio, noaBinHWRA
cynbdhat Kanito i marHio, okcug marHio, docdart KanbUilo, TEXHIMHUMI BYrneub, BYrifNA, BYrifbHY
APIGHULIO, KanbUMT, KBapL, abo iX CyMmiLLi.
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KonoigHa pe4yoBMHA, WO BUKOPUCTOBYETBCA B [AaHOMY BWHaxodi, NEPEBAXHO MICTUTb,
LOHaNMEHLUE, OQHY CNONyKY, BUOpaHy 3 rpynu, WO CKNaaaeTbCA i3 CNONyK KamnbLilo, CNONyK MAarHito i
rMUHUCTUX MiHepanie. Cnonyky kanblito abo MarHito nepeBakHo BUOUPAOTb 3 OKCUAY KanbLlito,
rigpokcuay Kanbuito, kKapboHaTy KanbLilo, OKCUAY KamnbLilo i MarHito, rigpokcuay KanbLilo i MarHito.
FMUHUCTUIA MiHepan nepeBakHO BuGUpatoTb i3 pinocunikaTie, BKMOYalYM Trpyny CEPrneHTUHY i
KaoniHiTy, Tanbky i nipocpinity, cniogn (cbnoronity, MyckoBiTy i OioTuTy), inity (riapocnioaa),
BEPMUKYNITY | CMEKTUTIB.

CTBOPIOE YK Hi KONOTAHA PEYOBUHA CUMK KOTesii Ha YacTUHKaxX MiHepany, Lo YyTBOPIOKOTb rpaHynu,
Moxke OyTM BMU3HAYEHO BUMIPIOBAHHAM MILUHOCTI Ha CTUCK BignoBigHO Ao ASTM craHaapTHUM
metogom E 382, "CrangaptHum Metoa BunpobyBaHb [ANS BU3HAYEHHSI MILUHOCTI Ha CTUCK
3anisopyaHux rpadyn” (ASTM 1997). Ina cupux rpaHyn, AecAaTb 3 HMX BUOMpAIOTb BUMAAKOBUM
4YuHOM 3 giameTpom 12,5 - 10,0 mM. MiUHICTb HA CTUCK KOXHOT rpaHynu iHAMBidyanbHO BM3HAYaloTb
npecyBaHHAM MK napanenbHumM nnactuHammn yctaHoBkm UHL-KRATOS. BunpobyeaHHs €
PYAHIBHUM i MILHICTb HA CTUCK KOXKHOT rpaHynu BUMIPIOIOTL | PEECTPYIOTb 3a LUKANow AMHaMOMETpa B
MOMEHT Ti pyriHyBaHHA. Pe3ynbTaTt € cepeaHiM apudMETUYHUM OECATU BUMIPIB | BUPAXKAETLCA B
Krc/rpadyna. Taky caMmy npoueaypy BUKOPUCTOBYIOTH AN Cyxux rpaHyn. Cyxi rpaHynu noBUHHI 6yTu
OXOMNOKEHI A0 KiIMHATHOT TemnepaTtypu nepeg nodvatkom BunpoOyBaHHs. BBakaloTb, LIO KOMNoOigHa
pevoBMHa CTBOPIKOE CUAW KOresii Ha YacTuHKaxX MiHepany, WO YTBOPIOOTb MPaHynu, SKLWO MIUHICTb Ha
CTUCK, BUMIpSIHA BiAMOBIAHO 3 UMM METOAOM, 30iNnblUYETbCA KONM KOMOiAHA PEeYOBMHA MPUCYTHS, B
NOPIBHAHHI 3 MILIHICTIO HA CTUCK, BUMIpPAHOT 6€3 KONOoTgHOT pEYOBUHMN.

CUHTETMUHWUI noniMep sBNAe cobow Ccnonyky, 34artHy AucnepryBatyv YacTUHKM MiHepany.
3okpema, BiH gucneprye ApibHi YaCTUHKKM pyanu Mi>K BENMUKMMU YACTUHKaAMKU pyau, SKi 3anuULLIalTbCs B
SIKOCTi KOpAOHIB 3epHa. Bupas "gucneprysatu" o3Hayae, WO APiOHI YacTUMHKM po3nogdineHi GinbLu
PIBHOMIPHO Mi>K BENMMKMMMW YACTUHKaMW, i Bia®yBaeTbCA MEHLLMIA NoAin APiOHMX i BENUKUX YACTUHOK. Y
nepeBa)KHOMY 34iICHEHHI € YOTUPK rPynu NonIMepIB, AKi BUCTYNaTUMYTb B Uil SIKOCTI:

a) NPOAYKTWM KOHAeHcauil WOHaWMeHLLIEe OAHOro anbAerigy i WoHanWMeHwWwe oaHIEl CNonyKu, Lo
MiCTUTb ABi abo Ginbwe NHz rpyn. Cnonyka, wo mictutb ABi abo Ginbwe NH2 rpyn, nepesakHo Moxe
OyTu npeacrasneHa popmynoro

e N

ae X o3Havae anipatuyHui, NiHIKHWA, PO3rany>keHnin ato LMKNIYHUA 3anMLIoK, Wwo MicTutb 1 - 10
aToOMIB BYINELIO, KU TaKOX MOXE BKMOYaTH atoMu KMCHIO abo asoTy. MNpuknagamMu Takoi cnonykm,
wo mictutb ABi abo Ginbwe NH2 rpyn, € cevyoBuHa, 1,6-rekcaHgiamiH, AuETUNEHTpiamiH, 1,2-
uukrorekcaHgiamii. AnbtepHaTtuBHO, X o03Ha4Yae apoMaTUYHUI 3anuLIoK, Wwo mictutb 1 - 10 atomis
BYIMELIO, SKAIN TAKOX MOXE BKIMIOYATU aTOMU KMCHIO abo a3oTy. X MOxe MicTuTu ogHy abo binbLue
aMmiHorpyn. lMpuknagaMmyu Takoi cnomnyku, wWo Mictute Agi abo Ginbwe NH2 rpyn, € menamin, 1,2-
AdiamiHoGeHson, 1,8-giamiHOHadTaniH.

Anbgeria nepesaxkHo npeacTtasneHnin HopmMmynoo

O

J

H R

ae R osHavae H abo anidartnyHuin ByrneBoOAHEBMIA paaukan, Wwo MicTuTb 1 - 4 atoma Byrnewto,
KU TakoXK MOXKe BKITOMaTH KUCeHb. MNpuknagammn Takoro anbaerigy € opmansaeria, auetanbieria,
nponaHanb, nisanbgeria, rriokcans.

b) cononiMepu, oTpumaHi 3a AONOMOrOK paauKanbHOI peakuii HeHacU4YeHOro MOHOMepa 3
NOXiAHUM akpUNOBOT KUCIOTH

HeHacnuyeHnn MOHOMEpP NnepeBaXkHo NpeacTaBneHunii hopmynoio

Ny

ae Y npeacraensie BogeHb, OH abo 3anuwok, wo wmictuteb 1 - 10 aromie Byrneuw |,
LOHANMEHLUEe, OAWH aTOM KMCHIO, OAMH aTOM a3oTy abo oAuH apoMaTuYHUin ddparmeHT. 3okpema, Y
Bubupatotb i3 3anuwikis dopmynm -OR, ae R o3Hauwae H,-C(=O)H, -C(=O)CHs, C(=0)CH2CHzs,
C(=0)CH2CH2CHs, C(=0)CH(CH3)2, C(=0)C(CHs)s. MNpuknagamu Takux CNONyK € BiHINOBWUW COMPT,
BiHinaueTarT i BiHindopmiaT. ANbTEPHATUBHO, AKWO Y € a30TOMICTKAM 3anuLLKOM, NPpUKnagamm Takmx
CNONyK € BIHINNPONIAOH i xnopua AuMeTungianinamoHia. Y pasi akwo Y MICTUTb apoMaTUYHWUi
dparmMeHT, cnonyka moxe 6ytu ctuponom. Y pasi Y=OH MOHOMEpPHa naHka NepeBa)kHO OTPUMYIOTb
OMUITEHHSAM.

MNoxiaHe akpunoBOT KUCNOTU NEPEBAXKHO NpeacTaBneHo hopMynoto
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O

ne Re H abo CHs i X ssnsie OH, NH2, OR', NHR", NR"R"", ae R'-R"" He3ane>kHO OAWH BiA OAHOr0
€ anidatu4yHMMKn BYrneBoOAHEBUMM rpynamu, Wo MicTate 1 - 6 atomiB Byrneuto. MNpuknagamu Takux
CMONYK € aKkpunoBa KWUCMOTa, MeTakpunoBa KWCMOTa, akpunamiga, wetakpunamig, N,N-
anMetunakpunamig, N,N-gumeTunMmetTakpunamia, akpunoingimetTunraypar amoHiio.

C) cononiMepyn ManeiHoBa KUCNOTaA - akpuioBa KMCNOTa Ta ManeiHoBa KUCAOTa - MeTakpunoBa
KucnoTa

d) romononiMepn OTpUMaHi pagukanbHOW MNoniMepusadield MOHOMEpPa HEHACUYEHOro 3a TUNOM
oneciHa, WO MICTUTb LLOHANMEHLLE OAHY KapOokcunbHy rpyny. MoHomMep nepeBakHO MicTuTb 3 - 10
aToMiB Byrneulo.

MNpuknagamy Takux CAONYK € roMOMONIMEPU aKPWUMOBOI KUCMNOTU, METAKPUNOBOT KUCIOTH,
BiHinaueTtaTy, BiHind)opmMiaT, BiHiNNponioHaT, ManeiHoBa KUCMNOTA, aHrigpua ManeiHoBOT KUCNOTH,
dymaposa Kucnora.

CUHTETMYHWUIA noniMep nepeBakHO BUOpaHMiA 3 rpynu, WO CKMNaAaeTbCs 3 MenamiH-CEYOBUHU-
dopmanbaeriny cmonu, ce4vyoBuHu-bopManbgeriny cmMonu, MenamiH-popmanbaerigy, MenamiH-
rniokcanb-popmanbgerigy cMonu, CTUPON-akpWioBOro COMORNIMeEPY, BiHIN-akKpUIIOBOro cononiMepy,
BiHiNaueTaT-akpUnoBOro COMNoniMepy, BiHiNaueTaTHOro nonimepy, noni(ManeiHOBOro adrigpuay),
aKpunoBoro-ManeiHoOBOro CcononiMepy, CononiMepy Xxmopuay AianinaumMmeTvnamoHis-akpunamigy,
nonikapbokcunary, HaTpieBoT coni noni-HadptaniHcynboHOBOT KMCNOTU, cononimepy
akpunoingimeTtinTaypata amMoOHilO-BiHINMIpoONigoHy, cononiMepy AMMeTUnamiH-enixnoprigpuH abo ix
cymiwen. CUHTETUYHMI norniMep MoXe OyTu AoAaHUR y BUINSAAI TBEPAOro NpoaykTy. CUHTETUYHUIA
noniMep TakoX Moxe OyTu AO0AaHMM y BUIMAAI PO3YMHY 3 Oyab-SKMM BiaMOBIAHUM PO3YUHHUKOM.
MepeBaXkHUM PO3YMHHUKOM € BOAA.

LLlo cTtocyeTbcAa BULLEBKa3aHMX MOniMepiB, X cepeaHboMacoBa MOJSIEKYNApPHa mMaca nepeBakHo
cTtaHoBuUTb 500 - 500000, 3okpema 700 - 100000, B ocobnusocTti 800 - 20000 r/Monb, BU3HAYEHA 3a
gonomoroto INMIX woao nonictupony.

B 0aHOMY 34iNCHEHHI 06'€KTOM BMHAXOAY € KOMMO3ULLiS 3B’SI3YIOMOr0 ANnsl rPaHyItoBaHHS APiGHMX
YacTUHOK MiHepany, Wo MICTUTb

A) WOHaNMEHLIe OAHY CronykKy, BuGpaHy 3 rpynu, WO CKNaaaeTbCA i3 CMONyK KanbLjilo, CNonyk
MarHito i IMUHUCTUX MiHepanis., i

B) LOHaMeHLIEe OAWH CUHTETUYHMIA NoNiMep, BUBpaHuiA 3 rpynu, WO CKIagaeTbcs 3

a) NPoAyKTiB KOHAEHcaUil wWwoHaMeHLwWwe ogHoro anbaerigy i WOHanMeHLe OAHIET CNonyKu, Lo
MiCTUTb ABi abo Ginbwe NH2 rpyn,

b) cononimepiB, oTpuMaHux 3a AONOMOrOK paguKanbHOT peakuii HEHaCUYEeHOro MOHOMepa 3
NOXiAHUM akpUNOBOT KUCIOTH,

C) cononiMepis ManeiHoOBOT KUCIIOTU-aKpPUNOBOT KUCNOTH, i

d) romononiMmepie, oTpUMaHMUX 3a AOMNOMOIOK paguKanbHOT peakuii HEHaCUYeHOro MoHOMepa 3
KapOOKCUITbHOIO IPYMoL.

Pag KomepuiinHO JOCTYNHUX CUHTETUYHUX NOMIMEPIB, LLO BUKOPUCTOBYIOTLCH B AAHOMY BUHAXOAI,
nocraenaeTbca Clariant SA San Paulo-Brazil, nig Toprosoto mapkoto Arkomon®.

[HWIi pevoBMHM MOXKYTb OyTKM AOAAHI A0 KOMNO3ULT 3B’I3YOMOr0 AaHoro BuHaxody. Hanpuknaga, B
onepauii rpaHynBaHHA 3anisHOT pyAu HEBENUKiI KiINbKOCTI BYFMMS i KanbUMTy MOXYyTb OyTW goaaHi
Ana noninweHHa MeTanyprinHoro nNpouecy B SIKOCTi nNanuea i LUNAKOYTBOPKOKOYMX KOMMOHEHTIB Npu
3rOpsHHI rpaHyn.

EdekTuBHa KinbKiCTb KONOIAHOT PEYOBUHU, @ TAKOX CUHTETUYHOIO NOMIMEpPY, 3anexXxuTb Bid Tuny
arnomepytouoro abo rpaHynbOBaHOIO CUNyYOro martepiany, BMICTY BOMOMM B CUMy4qOoMy maTepiani,
pO3Mipy 4acTMHOK, BUKOPUCTOBYBAHOro oOMagHaHHA arnoMmepauii Ta LWyKaHWX BIAaCTUBOCTEWN
KiHLEBOro NPOAYKTY, MILHOCTI Ha CTUCK CYXOro i CUPOro NPoAYyKTY, Yucna nagiHb, po3Mipy i rnagkocTi
rpasyn.

EdekTmBHA KinbKiCTb KOMOIAHOT PEYOBMHU B 3B’A3YIOYOMY 3a3BMYAN CTAHOBUTbL Gnusbko 0,001 -
0,6% mac., B nepepaxyHKy Ha CyXy mMacy cuny4oro marepiany, To6To MiHepanbHoi pyan 6e3 0o6aBok.
MNepeBakHO BMICT KONOIAHOT pevyoBuHuM ctaHoBuTtb 0,002 - 0,4% mac.

EdekTmBHA KiNbKiCTb CUHTETUYHOIO NOMIMEPY B 3B’A3YIOYMOMY 3a3BUYal CTAHOBUTbL B6nmnabko 0,001
- 1% Mac. B NnepepaxyHKy Ha Cyxy Macy Cuny4oro marepiany, To6To miHepanbHoi pyan 6e3 no6aBok.
MNepeBaXkHO BMICT CUHTETMYHOrO noniMmepy ctaHosutb 0,004 - 0,15% mac.
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Cunyunit matepian Moxke OyTM arnoMepoBaHuin B rpaHynu o6epTaHHAM KOHLEHTPOBAHOIO
nopowky pyau B 6apabani abo Ha gMCKy 3i 3B’sI3ylOMMM | BOAOIO, 3 NOAANbLUOIO CYLLKOI, NONepeaHim
HarpiBaHHAM i BUNANIOBaHHAM.

Mpuknagu

Hacamnepea 3pasok pyauM rOMOTEHi3yloTb METOAOM MOAOBXEHOro ocepedky abo iHwum BinbLu
BiANOBIAHMM METOAOM i BiabuparoTb 3paskn 6nusbko 5 kr. Mpouec NouYnHaTh AoAaBaHHAM 5 Kr (y
nepepaxyHKy Ha Cyxy Bary) KOHLEHTPOBaHOI 3ani3Hoi pyau B 3miwyBad BupobOHuurea HOBART
company, model A-120T, micTkicTio Ao 10 Kr, | BKIIOYaOTb 3MiLLyBaY.

Cuctemy 3B’Asytodoro (konoigHa pnoGaBka i CUHTETUYHMI MNONIMEpP) MOBIMbHO A04Aal0Th Ha
KOHLIEHTpAaT Npu NepeMillyBaHHi i 3miwytoTb npotarom 10 xsunuH. KonoigHy aoGaeky aoaaroTb y
CYXOMY BUMMAAI i CUHTETUYHUIA nNofliMep Ao4aloTb Y BUrNA4i BOAHOrO po3yuHy. OTpumaHy cymill
CUMy4Oro marepiany i cuctemMm 3B’A3yo4oro (konoigHa Ao6aBka i CUHTETMYHUIA NOMIMEP) HA3UBAIOTb
CUPOBUHOI AnA rpanyn. KinbKiCTb 404aHOro 3B’A3Yy04Oro nNpuMBeaeHO B KI Ha TOHHY CyXOi Macu
ApibHOAMCNEPCHOro MiHepany.

[o rpaHynioBaHHS € HacTynHi BUMoru. Hacamnepen, pyaa ANs rpaHynioBaHHS MOBUHHA MaTu
[OCTAaTHbO BY3bKMI PO3NOAIN YAacTUMHOK 3a po3Mipamu, no-apyre, AOCTATHSI KiNbKiCTb BONOru, Lwod
3pobuTn pyay AOCUTb JNMMKOK AN rPaHymnioBaHHA, ane He Tak Garato Bonoru, wWob pyaa crana
"MynucTor". Hapewi, cuctema 3B’a3yo4oro HeobxigHa AN yTPUMAHHS 3€PHUCTUX YACTUHOK Pa3oMm
NPOTArOM BCLOIO MPOLIECY.

CUpOBKMHY ANA rpaHyn NoaarTb B Tapinbyactun abo 6apadaHHuii rpaHynsatop supobHuurea CDC
company mogens PP80 giametpom 0,6 meTpa 3 obepTaHHaAM 6nusbko 20 06/xB i Haxunom 45
rpagycis ana dopmyBaHHs "cupux" rpaHyn. Cupi rpaHynu rotyioTb 3MillyBaHHSIM BOMOroK pyaun 3
CUCTEMOIO 3B’A3YIOYOTO i rPaHymOBAHHAM B KYJIbKM 3 BUKOPUCTAHHAM Tapinb4actoro rpaHyndropa.
Mpu HeobXigHOCTI BMICT BONOMM MOXHAa PErynoBaTtu MOBINMbHUM AoAaBaHHsAM Boau. Posnoain 3a
po3MipaMu CUPKUX FpaHyn nicnst BUNPpoOyBaHHA MOXE CTaHOBUTM 8 - 12 Mm. [paHynu BMAansioTb 3
Tapinb4acToro rpaHynsaropa, noTiM cywartb, nonepeaHbO HarpiBaloTb i, HapewTi, HarpisalTb A0
6nmsbko 1300 °C ansa ix 3aTtBepdiHHA. [Ona OUiHKM rpaHyn BU3HA4YalOTb MILUHICTb Ha CTUMCK Ha
yHiBepcanbHiii BUNpoOyBanbHiil MalUnHi. [paHynM HAaBaHTAaXKYIOTb TUCKOM LUTOBXaKO4UM 3YyCUNNSAM B
akcianbHOMY HaNPAMKY i Mexa MILUHOCTI Ha CTUCK A0CAraeTbCs, KOMW OKaTULLI PYRHYIOTBLCA.

CTyniHb AUCNEPCHOCTI YacTUHOK MiHepany onucyetbeda B ZHOU Y., HU Y., and WANG Y., Effect
of metallic ions on dispersibility of fine diaspora (Bnnue ioHiB MeTaniB Ha AWCNEpProBaHicTb
ApibHoaucnepcHoro aiacnopa), Transactions of Nonferrous Metals Society of China, V. 21, p 1166-
1171, 2011, Takoxx B MARISA M. and LAURINDO SLF, Influence of pump aggregation state at
flotation of quartz, apatite and calcite (Bnnus HarHiTaHHA Ha arperadito npu dnoTauii keapuy, anaTuty
i kKanbumnTy), Jornal Escola de Minas, V 56 , p 55 - 60, 2006.

[na uinen gaHoro onucy, CTyniHb ANCNEPCHOCTI MiHEPanNbHUX YaCTUHOK BU3HAYAETLCS HACTYNHUM
YMHOM. 2,5 T 3paska MiHepany noMmilalTb B MNMACTUKOBMI CTakaH, WO MicTuTb 50 Mn BoAaM, i
OTPUMaHy CYCNEH3i0 NepeMiLllyloTb NPOTAroM 5 XBUNUH 3 BUKOPUCTAHHAM MarHiTHOT MilLanku i noTim
NepeHoCcATb B CKNAHMI cegumeHTauiiHuin yuningp. LuniHap nepeseptatotb 20 pas i 3anuwatoTb Ha 7
xB. Pianny (BepxHsa dpakuis) Hag ocagom BuaansiioTb cucpoHom. 36upatoTb ocaa (Msed) | BEPXHI
dpakuii  (Msusp), cywaTb i 3BaxyloTb. CTtyniHb AaucnepcHocti (D) pospaxoByeTbCa 5K
D=msusp/(Msusp+Msed)x100%. OiameTp, BUCOTA i 06CAr CKNAHOT CeaMMEHTaUiiHOo TPyOkK cknagawTs 4
cM, 33 cm i 250 mn BignosigHo. BumipioBaHHA NPOBOAATL NPKU KIMHATHIA Temnepartypi.

Mpuknag 1

HaBeaeHuin Huxye npuknag npeacraenae sanisHy pyay VVC, rpaHynboBaHy 3 BUKOPUCTaHHAM
ralieHoro BamnHa B $SIKOCTi KOMOTAHOT pEYOBMHM 3 AodaBaHHAM | 6e3 aoaaBaHHS CUHTETUYHOIO
conornimepy akpunoBa kucnota-maneiHoea kucnota (Fongrascale HOE®). Tabnuua 1 4WiTko nokasye,
O KiNbKICTb rigpoKkcuay KanbLito, HeobxiaHa Anst AOCATHEHHS Ti€l XK MILHOCTi Ha CTUCK 3MEHLLYETHLCS
npu AogaBaHHi CUHTETUYHOTO NOsiMepy.

Tabnuuga 1:
3anisHa pyaa VVC rpaHynboBaHa 3 ralleHum
BanHOM i akpunoBum-mManeiHoBUM cononimepom Fongrascale ® HOE
HobaBku Ao 3B’a3yt040ro (Kr/ToHy) MiuHicTb Ha cTuck (krc/rpaHyna)
BunpoOyBanHs ["aLeHe BanHo Fongrascale® HOE Cupuii Bucywenun (105 °C)
1 (nopi..) 27,0 - 1,37 2,21
2 (nopis.) - 0,50 1,60 2,15
3 21,0 0,50 1,30 2,60
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Mpuknag 2

HaBeaeHuin Huxye npuknag npeacraenae sanisHy pyay VVC, rpaHynboBaHy 3 BUKOPUCTaHHAM
ralieHoro BamnHa B $SIKOCTi KONOTAHOT pEeYOBMHM 3 AodaBaHHAM i 6e3 AoJaBaHHA CUHTETUYHOIO
MenamiHoopManbsaeriaHoro cononimepy (Dismulgan ® V 3377). Tabnuua 2 4iTKO nokasye, WO
KiNbKIiCTb rigpokcuay kanbLjto, HeobxiaHa Ana AOCATHEHHA Tiel K MILIHOCTi HA CTUCK 3MEHLLIYETBCS MpK
[04aBaHHi CUHTETUYHOIO NosiMepy.

BunpobyBaHHsa Jobasku oo cnonyyHin (kr / TOHHY) MiLHICTb Ha CTUCK (Krc / okaTuLl)

laweHe BanHo Dismulgan ® V 3377 Cupwuin Bucywenun (105 °C)

Tabnuuga 2:

3anisHa pyaa VVC rpaHynboBaHa 3 ralieHum
BanHoOM i menamiHocpopmanbaerigHum cononimepom Dismulgan ® V 3377

HobaBku 10 3B’A3Yy040ro (Kr/ToHy) MiuHicTe Ha cTuck (krc/rpaHyna)
BunpoOyBaHHa 2 o pano | Dismulgan® V 3377 | Cwpwii | Bucywennii (105 °C)
1 (nopis.) 27,0 - 1,37 2,21
2 21,0 0,50 1,24 2,50
3 13,0 0,50 1,40 2,31
Mpuknag 3
HaBeaeHuin Huxye npuknag npeacraenae sanisHy pyay VVC, rpaHynboBaHy 3 BUKOPUCTaHHAM
CMEKTUTY B AKOCTi KONOigHOT peYoBMHM 3 aOojaBaHHAM | 6e3 [ogaBaHHS CUHTETUYHOTO

nonikapbokcunary. Tabnuua 4 4JiTKO MNOoKasye, WO KiNbKiCTb TapoKcuay Kanblito, HeobxigHa ans
OOCSArHEHHS Ti€l ) MILHOCTI Ha CTUCK 3MEHLLYETLCSA NPU A0AaBaHHi CUHTETUYHOIO NoniMepy.

Tabnuuga 3:

3ani3Ha pyaa VVC rpaHynboBaHa 3 ralieHMmM BanHoMm i nonikapbokcmnaTom

HobaBku 10 3B’A3Yy040ro (Kr/ToHy) MiuHicTb Ha cTuck (krc/rpaHyna)
BunpoOyBanHs [alleHe BanHo Monikap6okcunar Cupuii Bucywenuin (105 °C)
1 (nopi..) 27,0 - 1,37 2,21
2 21,0 0,50 1,35 2,60
3 13,0 0,50 1,61 2,19
Mpuknag 4

HaBeaeHuin Huxye npuknag npeacraense 3anisHy pyay VSB, rpaHynboBaHy 3 BUKOPUCTAHHAM
CMEKTUTY B SIKOCTi KONOTAHOT PEeYOBUHM 3 A0AAaBaHHAM i 6€3 AogaBaHHA CUHTETUYHOIO akpunoBOro-
ManeiHoBoro cononimepy (Fongrascale HOE ®). Tabnuus 4 4iTKO nokasye, WO KiNbKiCTb rigpokeuay
KanbUito, HeobxigHa AnNs AOCATHEHHA Tiel X MILUHOCTIi Ha CTUCK 3MEHLIYETLCS MPWM A0AaBaHHi
CUHTETUYHOrO NoniMepy.

BunpobysaHHsa JobaBku oo cnonydHin (kr / TOHHY) MiLHICTb Ha CTUCK (KIC / okaTuL)

Tabnuug 4:
3anisHa pyaa VSB rpaHynboBaHa 3i CMEKTUTOM
i akpunoBuM-maneiHoBumM cononimepom Fongrascale ® HOE

HobaBku Ao 3B’a3yt040ro (Kr/ToHy) MiuHicTb Ha cTuck (krc/rpaHyna)

BunpoOyBanhs 1 —¢ | o Fongrascale® HOE Cypuii Bucyennii (105 °C)
1 (nopis.) 6,0 - 1,46 3,03
2 (nopis.) 0,0 0,50 2,50 3,07
3 (nopis.) 0,0 0,25 2,61 2,88
4 1,0 0,50 1,50 6,59
5 1,0 0,25 1,44 4,01

Mpuknag 5
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HaBeaeHuin Huxye npuknag npeacraense 3anisHy pyay VSB, rpaHynboBaHy 3 BUKOPUCTAHHAM
CMEKTUTY B SIKOCTi KONOIAHOT peyoBMHM 3 AoAaBaHHAM i 6e3 AodaBaHHA CUHTETMYHOIO CTUPON-
akpunosoro cononimepy (Mowilith ® 6138). Tabnuua 5 4iTko nokasye, LIO KiNbKiCTb rigpokcuay
KanbUito, HeobxigHa AnNs AOCATHEHHA Tiel X MILUHOCTIi Ha CTUCK 3MEHLIYETLCS MPWM A0AaBaHHi
CUHTETUYHOrO NoniMepy.

3anisHa pyaa VSB rpaHynsoBaHa

Tabnuuga 5:

3i CMEKTUTOM i CTUpOI-akpunosum conosimepom Mowilith ® 6138

HobaBku 10 3B’A3Yy040ro (Kr/ToHy)

MiuHicTb Ha cTuck (krc/rpaHyna)

Bunpobysakka ¢ eirut Mowilith® 6138 Cvpwit_| _ Bucywenuii (105 °C)
1 (nopis) 6,0 : 1,46 3.03
> 70 0.50 1,55 290
Mpuknag 6

HaBeaeHuin Hwxde npuknag npeacTtaBnse CTyniHb AUCNEPCHOCTI MiHEepanbHUX YaCTUHOK Yy
NPUCYTHOCTI i 6e3 KonoigHoT pedoBuMHM Ta/abo CUHTETMYHOro nonimepy. Tabnuus 6 nokasye, LLUO

CTYNiHb AMCNEPCHOCTI 3ani3HoT pyan B MNPUCYTHOCTI

CUHTETUYHOIO aKpWUII0BOro-MareiHoBoro

cononimepy (Fongrascale HOE ®) 3pocTtae, B NOPIBHAHHI 3 40A4aBaHHAM TifIbKW ralleHoro Banta.

CTyniHb ANCNEPCHOCTI 3ani3HOl pyau
3 ralweHMM BanHOM i aKpUOBUM-ManeiHOBUM CONOMIMEPOM.

Tabnuug 6:

HobaBku 10 3B’A3Yy040ro (Kr/ToHy)

. o
BunpobyBaHHs Faliene Banto Fongrascale HOE® CtyniHb ancnepcHocTi (%)
1 - - 45
2 28 - 45
3 21 0,50 5,2
Mpuknag 7

HaBeaeHuin HW»x4e Npuknag npeacraBnse CTyniHb AMCNEPCHOCTI YACTUX MiHEparnbHUX YacTUHOK i
B NPUCYTHOCTI KOJNOTAHOT pe4YOBUHUN Ta/abo CUHTETUYHOTO nonimepy. Tabnuus 7 nokasye, Wo CTyniHb
AUCMNEPCHOCTI 3anisHOi pyauM B NPUCYTHOCTI CUMHTETUYHOIO aKpUIIOBOro-maneiHoBOro cononiMepy
(Fongrascale HOE ®) 3pocTae, B NOPIBHAHHI 3 JO0AaBaHHAM TiNbKW CMEKTUTY.

CTyniHb ANCNEPCHOCTI 3ani3HOl pyau

Tabnuua 7:

3i CMEKTUTOM i akpunoBUM-ManeiHoOBUM COMNOJSTIMEPOM.

JobaBku a0 3B’A3y040ro (Kr/ToHy)

BunpobyBaHhs CMeKTUT Fongrascale HOE® CtyniHb ancnepcHocTi (%)
1 - - 4,5
2 6 - 6,4
3 1 0,25 8,8
4 1 0,50 11,2

POPMYJIA BUHAXOLOY

1. KomMnosuuis 3B'A3y040ro Ans rpaHynioBaHHs apibHUX MiHEpPanbHUX YaCTUHOK, WO MIiCTUTb:

a) WoHaNMeHLLE OAHY KOMNOIaHY PeYOBUHY, SKa CTBOPIOE CUMNK KOresii Ha MiHepanbHUX YacTUHKaXx, Lo
YTBOPIOIOTb rpaHynu, i
b) WoHakmeHwe ogMH CUHTETUYHWIA NONIMEP, KU AUCMEPTrye MiHepanbHi YaCTUHKKU B rpaHynax,

siKa BiAPISHAETBLCA TUM, LLIO CUHTETUYHUI NONIMEpP sIBNSi€ cOBOK NPOAYKT KOHAEHCALT LOHANMEHLLIE
OOHOro anbAeriay i LWoHanMeHLe OAHIET Cnonyku, Wo MicTUTb ABi abo 6inbe NHz-rpymn,

npu UbOMy Cnonyka, Lo MicTutb ABi abo 6inbwe NH2-rpyn, npeacrasneHa Gopmynoo:
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d X\
HN NH,
ae X osHadvae anidpatudHui, NiHIMHWA, posranykeHui abo UMKMIYHWA 3anuwoK, Wwo mictutb 1-10
aTomiB Byrneuo, abo apoMatudHUiA 3anuLIOK, WO MICTUTL 1-10 aToMiB BYrMELO, KOXKEH 3 SKMX MOXE
BKITKOYATU KUCEHb, aToMK a3oTy abo oaHy abo BinblLue 40aaTKOBUX aMiHOTpyn, i
anbaerig npeacrasnieHnin hopmynolo:

o)

R

H R

ae R osHauvae H, -CHO a6o anithatuydHunii rigpokapbinbHuin pagukan, Wwo MictuTb 1-4 atomu Byrneuto,
AKUIA MOKE BKJIIOHMATW aTOMU KUCHIO.

2. Komnosuuis 3a n. 1, ska BiAPIi3HAETBCA TUM, LLO BKa3aHy KONOigAHY pe4voBUHY BUOpPaAHO 3 rpymnu,
LLO cKragaeTbCes i3 CnonyK KanbLito, CIONyK MarHito, rUHACTUX MiHepaniB i iX CyMmillen.

3. Komnosuuis 3a n. 2, ska Bigpi3HAETLCA TUM, L0 BKa3aHy CNONyKy kanbLito abo marHito Budupatorb
3 Ipynu, WO CKNagaeTbCsa 3 OKCMAy KanbLilo, raleHoro sanHa, kapboHaTy KanbLjlo, OKeuay Kanblito,
oKcuAay Martito, rigpokcuay KanbLito i MarHito abo ix cymiluen.

4. Komnosuuia 3a n. 2 abo 3, ska BiAPISHAETLCA TUM, WO FMMHUCTUIA MiHEpan BUOpaHuUii 3 rpynu, Lo
cknagaeTbes 3 pinocunikaTie, BKNOYAKOYN rpyny CEPNEHTUHY | KAOMIHITY, TanbKy i nipodinity, cnoan
(¢bnoronit, myckoBiT i BioTuT), iniTy (rigpocnioga), BEPMUKYNITY i CMEKTUTY abo X CyMmilLen.

5. Komnosuuia 3a 6yab-akum 3 nn. 1-4, gka BigPIi3HAETLCA TUM, WO anbaeria BuépaHuin 3 rpynu, o
cknagaeTtbes 3 popmanbaerigy, auetanbaerigy, nponadano, nisanbgerigy i rniokcanio.

6. Komnosuuia 3a 6yab-akum 3 nn. 1-5, aka BigPI3HAETLCA TUM, WO CMNONyka, WO MiCTUThL ABi abo
G6inbwie NH2 rpyn, BuOGpaHa 3 rpynu, WO CKNagaerbCa 3 Ce4YOoBUHK, 1,6-rekcaHaiaminy,
JieTuneHTpuaminy, 1,2-uiknorekcaHgiamidy, menamidy, 1,2-giamiHo6eHsony i 1,8-giaMmiHoHadTaniHy.
7. Komnosuuisa 3a 6yab-akumM 3 nn. 1-6, ska BigpPiSHAETLCA TVUM, LLO CUHTETUYHUIA Nonimep BuGpaHui
3 Irpynu, WO CKnagaetbca 3 MenamiHcevoBuHodopManbaerigHol cMonu, cevoBuHoopManbaerigHol
cMonu, menamindopmansgeriay, MenamidrniokcansdopmMmanbaerigHot CMOnK i iX CyMillen.

8. Komnosuuia 3a 6yab-sikum 3 nn. 1-7, ska BigPi3HAETBCA TUM, LLIO CepeaHbOMacoBa MOMEKynspHa
Maca CHHTETMYHOro nonimepy craHoButb 500-500000 r/mMonb, BM3HaAYeHa renb-NPOHUKAKYOLID
xpomartorpadieto (MX) woao nonictupony.

9. Komno3suuia 3a 6yab-akum 3 nn. 1-8, sika BiAPI3HAETLCA TUM, LIO BKaszaHa KONoigHa pevoBMHA
NPUCYTHA B kinbkocTi 0,001-0,6 % mac. Bia MiHeparnbHoOT pyau.

10. Komnosudis 3a n. 9, sika BiAPi3HAETbLCA TUM, LLIO BKa3aHWi giana3oH ctaHoBuTb 0,02-0,4 % mac.
11. Komnosuuia 3a Oyab-Akum 3 nn. 1-10, ska BiAPISHAETBCA TUM, LUO CUHTETUYHUIA nNonimMep
NpUCYTHIN B KinbkocTi 0,01-1 % mac. Big MiHepanbHOT pyau.

12. Komnosudisa 3a n. 11, ska Biapi3HAETbLCA TUM, LLIO BKa3aHWi giana3oH ctaHosutb 0,05-0,6 % mac.
13. MiHepanbHa KOoMMo3uuis, Wo MICTUTb KOMNO3MLIiKO 3B’A3YIOYOro 3a KOXKHUM 3 nn. 1-12 i miHepan,
BUOpaHMI 3 TpyMu, WO CKNagaeTbCsa 3 3ani3Hoi pyau, TakOHITy, MarHeTuty, rematuty, NUMOHITY,
reTuty, CMAepuUTy, (PpaHKniHiTy, NipUTY, XanbKoMmiputy, XpPOMITY, iNbMEHITY, XPOMOBOI pyau, MigHOT
pyau, HIKENEBOT pyau, UMHKOBOT pyau, CBUHLUEBOT pyau, ypaHoBol pyan, 6apiesoi pyau, docdoputy,
TanbKy, JONOMITY, BanHsaKy, cynbdaTy Kanito, xnopuay kanito, nogsiiHoro cynbaty Kanito i marHito,
oKkcuay marHito, docdarty KanbLilo, TEXHIMHOrO BYIrMELo, BYFiNMs, BYrinbHOro apid'sisky, kanbuuTy,
kBapLy abo ix 0yab-aKoT CyMmiLLi.

14. Cnocib rpaHynoBaHHA APiOHOT MiHepanbHOT pyau, WO BKNIOYAE cTaqii, Ha SKUX:

a) 3MiwyloTb ApibHY MiHepanbHy pyay 3 KOMMO3MLIEIO 3B'A3YHYOro 3a KOxHMM 3 nn. 1-12 ans
OTPMMaHHSA CUPOBUHU ANS rpaHyn,

b) bopmyloTb KynbKK (CUpPI rpaHynn) i3 CAPOBUHU ANA rpaHyn,

C) cywaTb 3a3HauyeHi Kynbku,

d) nigaaloTb BUCYLLEHI KynbKn nonepeaHboMy HarpisaHHio npu 60-105 °C oo nocTiiHOT Barwy,

€) noTiM HarpiBalTb nonepeaHbo Harpiti kynekn Ao Temnepatypu 1200-1400 °C ana oTpuMaHHsA
rpasyn.

15. 3acTrocyBaHHA KOMMNO3WULIi 3B'A3YIOYOro 3a KOXHWMM 3 nn. 1-12 Ak goGaBkM Npu rpaHynioBaHHi
MiHepanbHUX pya.

16. KomMnosuuist 3B'A3y040ro ans rpaHyntoBaHHs ApiGHUX MiHEpPanbHUX YaCTUHOK, LLO MICTUTb:

a) WoHaNMeHLLE OAHY KOMNOIgHY PevYOBUHY, SIka CTBOPIKOE CUNK KOresii Ha MiHeparnbHUX YacTUHKaX, Lo
YTBOPIOIOTb rpaHynu, i

b) WoHakmeHwe ogMH CUHTETUYHWIA NONIMEP, KU AUCMEPTrye MiHepanbHi YaCTUHKKU B rpaHynax,
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dKa BiOpPISHAETBCA TUM, WO CUHTETUYHWA MNOMIMEP OTPUMAHMI paauKanbHOK nofiMepu3auiceto
HEHACMYEHOTO0 MOHOMEpa 3 MNOXiAHUM akpWUOBOT KUCNOTWU, NPU LIbOMY HEHACU4YeHWn nonimep
npeacrasneHunii GopmMynoto:

Ay

ae Y ¢ BogHeMm, OH umu 3anuwkoMm, wo MicTuTb 1-10 aToMiB BYrneuto i LWOHaWMEHLWe OAWH aToMm
KUCHIO, OAMH aTOM a30Ty abo OAMH apoOMaTUMHUIA PPArMeHT, i
noxigHe akpunoBoT KUCNOTKU NpeacTaBneHe opMynolo:

R

X

O

ae R e H abo CHs i X aense OH, NH2, OR', NHR", NR"R"™, ge rpynu R'-R"™ He3anexHo ogHa Bia
O4HOT € anipaTUYHUMK BYrNeBOAHEBUMM rpynamu, WO MICTATb 1-6 aTOMIB BYrneLto.

17. Komnosuuisa 3a n. 16, ska BigPI3HAETLCA TUM, LLIO BKasdaHa KonoigHa pevyoBuHa BubpaHa 3 rpymnu,
LLO CKragaeTbes i3 CNONyK KanbLUito, CIONyK MarHito, rMHUCTUX MiHepaniB i iX CyMmilLen.

18. Komnosuuia 3a n. 17, ska BIiAPISHAETBCA TUM, LLUO BKaszaHa Crnonyka kanbuilo abo marHito
BuOpaHa 3 rpynu, Wo CKMagaeTbCa 3 OKCUAY KanbLilo, ralleHoro BamnHa, kapboHaTty KanbLilo, okcuay
KanbLito, OKCUAY MAarHito, rigpokcuay Kanbuito i marHito abo ix cymiluen.

19. Komnosuuisa 3a n. 17 abo 18, sika BiApPi3HAETLCA TUM, WO TMMHUCTUIA MiHEpan BUOpaHUi 3 rpymnu,
Lo cknagaetbecs 3 hinocunikaTie, BKNOYaO4M rpyny CEprneHTUHY i KaoniHiTy, TanbKy i nipoginity,
cnoan (droronit, MyCKOBIT i 6ioTuT), iniTy (riapocntoaa), BEPMUKYRITY | CMEKTUTY abo ixX cyMillen.

20. Komno3auuia 3a 6yab-akumM 3 nn. 16-19, Aka BiapPIiSHAETLCA TUM, WO NOXiAHE aKPUITOBOI KUCMOTU
BuOpaHe 3 rpynu, LUO CKNAAaeTbCA 3 akpPUNOBOT KUCMNOTW, METAKpUNOBOT KUCNOTM, akpunamiagy,
MeTakpunamiay, N,N-gumetunakpunamiay, N,N-gumetunmeTakpmunamigy i akpunoingumetunraypary
aMOHilo.

21. Komnosuuia 3a O6yab-akumM 3 nn. 16-20, gka Bigpi3HAETbCA TUM, WO Y BUOpaHUi 3 3anuLukis
dopmynu -OR, pge R o3Hayae H, -C(=O)H, -C(=O)CHs, C(=0O)CH2CHs, C(=0)CH2CH2CHs,
C(=0)CH(CHs)2, C(=O)C(CHs3)s.

22. Komnosuuisa 3a 6yab-akuM 3 nn. 16-20, Aka BigpisHAETbCA TUM, WO Y BUOPaHMIA 3 BiHINOBOrO
CNUpPTY, BiHiNaueTaTy, BiHindopmiaTy, BiHiNNiponigoHy, xnopuay aMMmeTungianisnamMmoHito i ctupony.

23. Komnosudia 3a n. 16, sgka BigpiSHAETbCA TUM, WO CUHTETUYHMK MONIMEP € CniBNOMIMEpPoM
MarneiHOBOT KUCNOTW/aKpUNoBOT KUCIOTK abo ManeiHOBOT KUCNOTUW/ METaAKPUINOBOT KUCIOTH.

24, Komnosuuia 3a Oyab-akuM 3 nn. 16-19, ska BigpPISHAETBCA TUM, WO CUHTETUYHUIA NofniMep
BUOpaHMN 3 Trpynu, WO CKMNAAaeTbCs 3i CTMPON-akpMMoBOro CrhiBNoniMepy, BiHIN-akpunoBoro
cniBnoniMepy, BiHinaueTaT-akpusoBoro cnisnoniMepy, akpunoBo-mManeiHOBOro  cniBnonimepy,
cnisnoniMepy xnopuay AdianinauMeTunamMoHilo-akpunamigy, cnisnonimepy akpunoingumeTunraypary
aMOHIlO-BiHINMIPONIAOHY, i TX CyMiLLER.

25. Komnosuuia 3a 6yab-akuMm 3 nn. 16-24, dka BigpPI3HAETbLCA TuUM, WO CepeaHbOMacoBa
MOMEKYNApPHA Maca CUHTETUYHOro nonimepy craHoButb 500-500000 r/monb, BU3Ha4veHa [TIX woao
nonicTupony.

26. Komno3suuis 3a 6yab-akuM 3 nn. 16-25, gka BigpiSHAETbCA TUM, WO KOSOigHA PEYOBMHA NPUCYTHS
B KinbkocTi 0,001-0,6 % mac. Big MiHepanbHOT pyau.

27. Komnosuuia 3a n. 26, aka Bigpi3HAETbLCA TUM, L0 BKa3aHUi giana3oH ctaHoBuTb 0,02-0,4 % mac.
28. Komnosuuis 3a Oyab-akum 3 nn. 16-27, ska BigPI3HAETECA TUM, WO CUHTETUYHUIA MNONIMeEp
NpUCYTHIN B KinbkocTi 0,01-1 % mac. Big MiHepanbHOT pyau.

29. Komnosuuia 3a n. 28, aka Bigpi3sHAETbLCA TUM, LLO BKa3aHUI giana3oH ctaHoBuTb 0,05-0,6 % mac.
30. MiHepanbHa KOMNO3unUif, WO MICTUTb KOMMNO3ULiIO 3B'A3YI0MOro 3a KoxXHUM 3 nn. 16-29 i miHepan,
BUOpaHMI 3 TpyMu, WO CKNagaeTbCsa 3 3ani3Hoi pyau, TakOHITy, MarHeTuty, rematuty, NUMOHITY,
reTuty, CMAepuUTy, (PpaHKniHiTy, NipUTY, XanbKoMmiputy, XpPOMITY, iNbMEHITY, XPOMOBOI pyau, MigHOT
pyau, HIKeNeBOi pyau, LUMHKOBOT pyau, CBUHLUEBOT pyau, ypaHoBOT pyan, 6apiesoi pyau, docdopury,
TanbKy, JONOMITY, BanHsaKy, cynbdaTy Kanito, xnopuay kanito, nogsiiHoro cynbaty Kanito i marHito,
oKkcuay martito, docdarty KanbLilo, TEXHIMHOrO BYrMELo, BYFiNMs, BYrinbHOro apié'asky, kanbuuTy,
kBapLy abo ix 0yab-aKoT CyMmiLLi.

31. Cnoci6 rpaHynioBaHHsA ApiGHOT MiHEpanbHOT pyau, WO BKMOYAE cTagil, Ha SKux:

a) 3MilWyTb ApiGHY MiHepanbHy pyay 3 KOMMNO3ULUIEK 3B'A3YIOYOTO 3a KOXHMUM 3 nn. 16-29 ans
OTPUMAaHHS CUPOBUHU A1 OTPUMAHHS rpaHyn,

b) popMyOTb Kynbku (CUPI rpaHynu) i3 CUPOBUHU ANS1 OTPUMAaHHSA rpaHyn,

C) cywaTb 3a3HauyeHi Kynbku,

10



10

15

20

25

30

35

40

45

UA 112191 C2

d) nigaaloTb BUCYLLEHI KynbKn nonepeaHboMy HarpisaHHio npu 60-105 °C oo nocTiiHOT Barwy,

€) noTiM HarpiBalTb nonepeaHbo Harpiti kynekn Ao Temnepatypu 1200-1400 °C ana oTpuMaHHsA
rpasyn.

32. 3acTrocyBaHHSA KOMMO3ULIT 3B'A3YIOYOro 3a KOXHMM 3 nn. 16-29 sk gobaBku Npu rpaHynoBaHHi
MiHepanbHUX pya.

33. Komno3auuis 3B'A3yl0M0ro Ang rpaHynioBaHHA APiGHMX MiHEpanbHUX YACTUHOK, LLIO MICTUTB:

a) WOoHaNMeHLLE OAHY KOMNOIaHY PevYOBUHY, IKa CTBOPIOE CUNK Koresii Ha MiHepanbHUX YaCTUHKaXx, Lo
YTBOPIOIOTb rpaHynu, i

b) WoHakmeHwe ogMH CUHTETUYHWIA NONIMEP, KU AUCMEPTrye MiHepanbHi YaCTUHKKU B rpaHynax,

AKa BiAPI3SHAETBLCA TUM, LLUO BKasaHy KONOIAHY PEYOBMHY BMOpaHO 3 rpynu, WO CKragaeTbes i3
CMOMNYK KanbLjilo i cCnonyk mMarHito, i B sIKil BKazaHa cnonyka kanbuito abo marsito BubpaHa 3 rpynu, Lo
CKnaJaeTbCa 3 OKCMAY KasnbLjlo, raweHoro BanHa, kapboHaTy KanbLilo, OKCuAy KamnbLilo, OKcuAay
MarHito, rigpoKcuay Kanbuito i marHito abo ix cymillen.

34. Komnosuuisa 3a n. 33, sika BigPIi3HAETLCA TUM, O CUHTETUYHUIA NoniMep siBNSE coB0 NpoaykT
KOHAEHCAaUil LOHaNMeEHLLE OAHOro anbAeriay i WwoHaWMeHLe OAHIET CNonyku, LWo MicTuTb aABi abo
Ginbie NHz-rpyn,

npu UbOMY CMOMYKY, WO MICTUTL ABi abo Binblie NHz-rpyn, npeacraBneHo hopmMynoto;

/X\
HN NH,
ae X osHadvae anidpatudHuin, MiHIRHWUA, posranykeHur abo UMKMIYHWA 3anuwiok, wo mictutb 1-10
aTomiB Byrneuo, abo apoMatudHUiA 3anuLIOK, WO MICTUTL 1-10 aToMiB BYrMELO, KOXKEH 3 SKMX MOXE
BKITKOYATU KUCEHb, aTOMK a30Ty abo ogHy abo GinbLue 40AaTKOBUX aMiHOrpyn, i
anbaerig npeacrasfieHnin hopMyrnolo:

0]

R

H R

ae R osHauae H, -CHO abo anidpatnunHuii rigpokapOinbHUii 3anMLokK, Wo MiCTUTb 1-4 aromu Byrneuto,
AKUIA MOKE BKJIIOHMATW aTOMU KUCHIO.

35. Komnosuuisa 3a n. 34, sika BigpPIi3HAETbLCA TUM, LLIO anbAerig BubpaHuii 3 rpynu, LWo CKIagaeTbcs 3
dopmanbaerigy, auetansaerigy, nponaHanto, nisanbgeriay i rniokcanio.

36. Komnosuuisa 3a n. 34 abo 35, dka BigpI3HAETLCA TUM, LLO CNONYKY, WO MICTUTb ABi abo GinbLue
NH2-rpyn, BUGpaHo 3 rpynu, WO CKNagaeTbecs 3 CEYOBUHU, 1,6-rekcaniiaminy, gieTuneHTpuaminy, 1,2-
uiknorekcaHaiamiHy, menaminy, 1,2-giamiHo6eHnsony i 1,8-giamiHoHadTaniny.

37. Komnosuuyis 3a n. 33, dka BiAPIBHAETBCA TWUM, LU0 CUHTETUYHUA NONIMEP OTPUMAHUNA
pagukansHOO noniMepu3auiclo HeHaCUY4EHOro MOHOMEpPA 3 MOXIAHUM aKPUTOBOT KUCNOTH,

npy LbOMY HEHACMYEHUI NoniMep NpeacTaBneHnii hopmynoio:

"

ae Y ¢ BogHeMm, OH umu 3anuwkoMm, wo MicTuTb 1-10 aToMiB BYrneuto i LWOHaWMEHLWe OAWH aToMm
KUCHIO, OAMH aTOM a30Ty abo OAMH apoOMaTUMHUIA PPArMeHT, i
noxigHe akpunoBoT KUCNOTKU NpeacTaBneHe opMynolo:

R

X

O

ae R e H abo CHs i X, ssnge OH, NH2, OR', NHR", NR"R"", ae rpynu R'-R"" He3anexHO oaHa Big
O4HOT € anipaTUYHUMK BYrNeBOAHEBUMM rpynamu, WO MICTATb 1-6 aTOMIB BYrneLto.

38. Komnosuuisa 3a n. 37, gka Bigpi3HAETLCA TUM, LLIO NOXiAHE aKpPUNOBOT KUCNOTKU BUBpaHe 3 rpynu,
WO CKMagaeTbCcsa 3 akpunoBoOi KACMOTU, METAKPUMOBOT KACMOTKH, akpunamigy, Metakpunamigy, N,N-
anMetunakpunamigy, N,N-aumeTunmeTtakpunamiay i akpunoingumeTuntayparty aMmoHito.

39. Komno3suuia 3a nn. 37-38, gka BigpisHAETbCA TUM, WO Y BUOpaHun 3 sanuwkis gpopmynu -OR, ge
R osHauae H, -C(=O)H, -C(=0O)CHs, C(=O)CH2CHs;, C(=O)CH2CH2CH3, C(=O)CH(CHs),
C(=0)C(CHs)s.

40. Komnosuuia 3a 6yab-akumM 3 nn. 37-39, dka BigpisHAETbCA TUM, WO Y BUOPaHMIA 3 BiHINOBOrO
CNWpPTY, BiHiNaueTaTy, BiHindopMiaTy, BiHINNiponigoHy, xnopuay auMeTunaianinamMmoHito i CTupony.
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41. Komnosuuisa 3a n. 33, Aka Bigpi3HAETbCA TUM, LLUO CUHTETUYHUI MONIMEpP € CONOMiIMEPOM
MarneiHOBOT KUCNOTW/aKpUNoBOT KUCIOTK abo ManeiHOBOT KUCNOTUW/ METaAKPUINOBOT KUCIOTH.

42, Komnosuuia 3a n. 33, dka Bigpi3HAETBCA TUM, WO CUHTETUYHMI noniMep ABnse coboto
romMononiMep, OTPMMaHWN pagukanbHOK MoniMepusaliclo MOHOMEPA HEHACWUYEHOro 3a TUNOM
oneqiny, Wo MICTUTb LWOHaWMEHLLE 0AHY KapboKCUMNbHY rpyny.

43. Komnosuuia 3a n. 42, gka Bigpi3HAETbCA TUM, O MOHOMEP HEHACHMYEHUR NO TUny onedyidy,
MICTUTb LLOHaNMEHLLE OAHY KapOoKcUnbHY rpyny, BUOpaHWi 3 rpynu, WO CKNagaeTbea 3 akpuoBoi
KMCNOTWU, METaKpMNOBOI KWCIMOTW, BiHINauertarty, BiHiNgopmiaty, BiHinnponioHaTy, ManeiHoBol
KMCAOTU, aHrigpuay ManeiHoBoi KUCNOTH | hymMapoBOT KUCNOTH.

44. Komno3suuia 3a n. 33, aka BiAPISHAETLCA TUM, LLO CUHTETUYHUIA NomniMep BMOPaAHURA 3 rpynu, Lo
CKNagaeTbCs 3 MeNaMiH-Ce4OoBUHO-(hbopmManbaerigHoT CMonu, CevYoBUHO-hbopManbaerigHoT CMOnM,
MenamiH-copmanbaeriay, MenamiH-rniokcansgopmanbaerigHoi  CMOnu, CTUPON-aKpUIoBOro
cniBnoniMepy, BiHIN-akpuNOBOro cnienosniMepy, BiHiNaueTaT-akpUIoOBOro cnisnoniMepy, nonimepy
BiHinaueTtaTy, noni(ManeiHoBOro aHrigpuay), akpunoBOro-mManeiHoBoro cononimepy, cononiMmepy
xnopuay dianinauMeTunamMoHito-akpunamigy, nonikapéokcunary, HaTpieBoT coni
noniHagTaniHcynbdOHOBOT KMUCNOTU, cnisnonimepy akpunoinguMmeTunTaypary aMOHito-
BiHINNiponiaoHy, cnisnoniMepy AMMeTUNamiHy i enixnopriapuHy abo ix cymillen.

45. Komnosuuia 3a 6yab-akuMm 3 nn. 33-44, dka BigpPI3HAETbLCA TuUM, WO CepeaHbOMacoBa
MOMEKYNAPHaA Maca CUHTETUYHOro nonimepy craHosutb 500-500000 r/monb, BU3Ha4veHa [TIX woao
nonicTupony.

46. Komno3suuis 3a 6yab-akum 3 nn. 33-44, ska BigpPiSHAETBCA TUM, LLIO KONOTAHA PE4YOBUHA MPUCYTHS
B KinbkocTi 0,001-0,6 % mac. Big MiHepanbHOT pyau.

47. Komnosuuia 3a n. 46, aka Bigpi3sHAETbLCA TUM, LLO BKa3aHUi giana3oH ctaHoBuTb 0,02-0,4 % mac.
48. Komnosuuis 3a Oyab-akum 3 nn. 33-47, ska BigPI3HAETBLCA TUM, WO CUHTETUYHUIA MNONIMEp
NpUCYTHIN B KinbkocTi 0,01-1 % mac. Big MiHepanbHOT pyau.

49. Komnosuuia 3a n. 48, aka Bigpi3HAETbLCA TUM, LLO BKa3aHUI giana3oH ctaHoBuTb 0,05-0,6 % mac.
50. MiHepanbHa KoMNo3uuis, Wo MICTUTb KOMMO3MLiIO 3B'A3YIOHMOro NO KOXHOMY 3 nn. 33-49 i miHepan,
BUOpaHMI 3 TpyMu, WO CKNagaeTbCsa 3 3ani3Hoi pyau, TakOHITy, MarHeTuty, rematuty, NUMOHITY,
reTuty, CMaepuTy, (bpaHKniHiTy, NipUTY, XanbKoniputy, XPOMITY, iNbMEHITY, XpOMOBOT pyau, MigHoT
pyau, HIKENeBOi pyau, UMHKOBOT pyau, CBMHLUEBOI pyau, ypaHoBOT pyaun, 6apiesoi pyau, dpocdoputy,
TanbKy, AONOMITY, BanHsaKy, cynbdaTy Kanitlo, xnopuay kanito, noaBiMHOro cynbaty kanito i MarHito,
okcuay martito, dpocdarty KanbLilo, TEXHIMHOrO BYIMELO, BYFINMS, BYMNbHOrO ApiG'a3Ky, KanbuUWTy,
kBapLy abo ix 0yab-aKoT CyMmiLLi.

51. Cnoci6 rpaHynioBaHHA apiGHOT MiHEpanbHOT pyau, WO BKAOYAE cTagil, Ha SKux:

a) 3MiwyTb ApiGHY MiHepanbHy pydy 3 KOMMO3ULIE 3B'A3YHO4Oro 3a Koxdum 3 nn. 33-49 ans
OTPUMAaHHS CUPOBUHU A1 OTPUMAHHS rpaHyn,

b) bopmyloTb KynbKK (CUpPi rpaHynn) i3 CUPOBUHK ANA OTPUMAaHHS rpaHyn,

C) cywaTb 3a3HauyeHi Kynbku,

d) nigaaloTb BUCYLLEHI KynbKn nonepeaHboMy HarpisaHHio npu 60-105 °C oo nocTiiHOT Barwy,

€) noTiM HarpiBalTb nonepeaHbo Harpiti kynekn Ao Temnepatypu 1200-1400 °C ana oTpuMaHHsA
rpaHyn.

52. 3acTocyBaHHSA KOMMO3ULIT 3B'A3YIOYOro 3a KOXHMUM 3 nn. 33-49 Ak gobaBku Npu rpaHynoBaHHi
MiHepanbHUX pya.

Komm'loTepHa BepcTka J1. bypnak

OepkaBHa cnyxba iHTenekTyanbHOT BNacHocTi YkpaiHu, Byn. Bacuns JNunkiecebkoro, 45, m. Kuie, MCI, 03680, Ykpaina

OIN “YKpaiHCbKuii IHCTUTYT iHTenekTyanbHoi BNacHocTi”, Byn. [nasyHosa, 1, M. Kuis — 42, 01601
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