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Onuc BuHaxony

[aHnii BMHaxig CTOCYETbCS 3aCTOCYBaHHSI MOMIMepu3atiB, fKi MICTATb TEpPMONMacTUYHi nonimepun, sk 3aci
dinbTpaUii i/abo crabinizatop Ana ¢dinbTpyBaHHsA abo cTtabinizalii BoAHWX piavH.

BipnineHHs TBepanx Ta pigknx das y cymiwi wnaxom ginbTpadii B 6araTbox NpoMMUCIoBUX Npouecax BMpobHMuTBa
€ BaxnuMeBuM eTanom. [ig noHATTAM 3aci® inbTpyBaHHA pPo3yMitoTb psAg NPOAYKTIB, SKi IK HAMUBHUA MaTepian
3aCTOCOBYIOTb Y (hinbTpaLii B pO34NHHIN, NOPOLLKOBIW, rpaHynspHii abo BONOKHUCTIA dhopmi.

3aci6 ¢inbTpauii nepen no4vaTkoMm hinbTPyBaHHS K PiNbTPyBanbHWA Wap (HAMUBHUIA iNbTp) MOXKHA HAHOCUTK Ha
NOBEPXHIO 3acoby iNbTpyBaHHS ANA OOCATHEHHS MyXKOI CTPYKTYpu abo GeanepepBHO 3acTocoBYBaTU dinbTpauiiHy
CyCneHsito.

Bigpommmn 3acobamu  pinbTpyBaHHS €, Hanpukniag, AiaToMel, NpUpogHi NpPoAYKTW, OOEPXKaHi LUNSXOM
KanbUuMHyBaHHA AiaToMiTy. OCHOBHMMMW KOMMOHEHTaMu € amopdHi SiO ,-mogudikadil, okcuan arntomiHilo, 3anisa Ta
HWKWX eneMeHTiB, a TakoX iX cunikaTHi cnonyku. lMepnitamn € obnaneHi, noapibHeHI KepamauTu BYJKaHIYHOTO
noxomkeHHsa (puonitn). BoHn MaloTb WapoBy CTPyKTypa Ta 3 XiMiYHOI TOYKM 30py npeacTaensioTb coboto curnikat
HaTpito, Kanito, antoMiHito. BEHTOHITK - Le MUHM 3 BUCOKOK 34aTHICTIO A0 HabyXxaHHS Ta BCMOKTYBaAHHS.

3acobun pinbTpyBaHHS Nig Yac inbTpyBaHHA YTBOPKOWTE NOPUCTE CEpenoBuLLE, AKe NOMMMHAe 3aiBi 4OMILKK Ta
nonerwye BiaTiK pigkoi dasu.

[obaBkn NOBMHHI MaTW BUCOKUI CTYMiHb NOPWUCTOCTI Ta He NOBWHHI AedopMyBaThUCs Nig BNAMBOM TUCKY. KpiMm Toro
PEYOBUHU MatTb BYTH XiMIYHO IHEPTHUMU Ta NErko BiAHOBMIOBaHUMU.

Onsa &inbTpyBaHHA nNuBa B SaHWA 4Yac BUKOPUCTOBYIOTH MEPEBEXKHO HAMWBHI KisenbrypoBi inbTpu, a Takox
nnacTuH4acTi dinbTpu. MNpn iNbTpyBaHHI 3a 4ONOMOrol HamMmnBHOro dirlbTpa nepen NoYaTkoM npouecy dinbTpyBaHHA
Ha OMopHy MOBEPXHI HaMKBaloTb KiderbrypoBuid wwap. icns HamyMBaHHA LpOro wwapy y nuMBO , sike HeobxigHo
npodineTpyBaTn (HedinbTpoBaHe), AoAaOTL CYMIlll i3 TOHKO NoAapibHeHoro Ta Benukoro kKizenerypy. py BUroTOBMNEHHI
nuesa HeoOXiOHO BUKOPWUCTOBYBATM Kidenbryp y kinbkocTi Big 150 go 200r/rm nuea. 3aBasku CBOeMy BernmkoMy ob'emy
nop, HW3bKIW HacuMHi Basi, BUCOKIA 34aTHOCTI BCMOKTYBaHHSi Ta CBOIM BenuWKin cneyudidHili NoBepxHi Kizenbryp
BMSABMBCS OCOBNMBO NpuAaTHUM Ans PinsTpyBaHHs 3@ 4OMOMOIo HaMWMBHOTO dinbTpa.

Heponikom npu 3actocyBaHHA Kisenbrypy € ToW hakT, Lo Yepe3 Aedkui 4vac nicns ekcnnyartauii dinbTpa
BHACNIQOK YTPMMYBaHHA TBEpPAOro MaTepiany Moro edheKkTUBHICTb NOripLUYeEThCA Ta Moro HeobXigHO 3aMiHIOBaTH.

3rigHo i3 NPUAHATUMU 3aKOHOM NOMOXEHHAMU AeNOHYBaHHS BUKOPUCTAHOTO Ki3enbrypy MOXIMBE fnvLle 3 BeNUKUMU
cKkrnagHoCcTsiMU Ta BUTpaTamu. Cnpobu pereHepyBaTu Kisenbryp, SKUiA € HenpuaaTHUM 5K inbTpauiiHuii MaTepian, Ha
npakTuli BUSBUNUCA HeMOXMBUMMK. KpiM TOro 3 Aefkoro 4acy 3acTOCYBaHHS Ki3erbrypy 3HaxoOuTbCA Mig NMUTaHHAM
Yepes Ioro MOXIIMBY KaHLiEPOreHHY aKTUBHICTb.

PosagineHHs peqoBUH, SIKi CNPUYMHSIIOTL NOMYTHIHHSA, TaKUX SIK PO34MHeHi nonidpeHonyn abo npoTeiHn, € TakoX
BaXNMBUM eTanoM y 6aratbox npouecax BUpoOHULTBA HanoiB, OCKINIbkM BUBEAEHHS LMX PEYOBUH cnpuse 36inbLUeHHIo
TEepMiHy 36epiraHHs HanoiB.

Crabinisauito MOXHa 34iMCHIOBATW LWNSXOM [OOLAaBaHHS PEYOBUH, fIKi 3B'A3YI0Tb, ocamxylTb abo ocobrnmeo
BUMAHMM YMHOM BMBOAATL i3 cepepoBua cybcTaHLuii, SKi CNPUYMHAIOTE NOMYTHIHHA. [Jo UMX PeYOBUH Hamnexartb,
Hanpuknag, cunikarenbs, kv 3B'a3ye abo ocagxkye NpoTeiHn, abo nonisiHiNNiponiaoH, Sk 3B'a3ye nonicgeHonu.

[o uboro yacy 3acobu ¢insTpyBaHHs Ta cTabinisatopy 3acTocoByBarnv okpemo abo pasom. Y nepLiomy BUNagky Le
O3Hayae anapaTHi BUTpaTu, y OpyromMy BMNapKy cChiflbHe BMBAHTaXEHHS BiOXOAiB € npobnemMaTtuyHUM, KpiM Toro mnpu
3aCTOCYBaHHI LiX PEHOBUH HEMOXIIMBO PEryriioBaThi BCMOKTYBaHHS.

B [EP 351 363] onucani nonisiHinnoniniponigonn (PVPP), aki maloTb ciT4acTy CTpyKTypy, sik cTabinisatopu Ta
3acobu ginbTpyBaHHs. [py 3acTocyBaHHI NONIBIHINMNIPONIAOHY BaXkko JocsArTv agcopbuil.

B [US 4344846] onncaHuin meTton inbTpyBaHHS HAMWBHUM (iNbTPOM 3a AOMOMOrol 3acobiB inbTpyBaHHA Ha
OCHOBI pO3LWINPEHOro NonicTUpOny.

Y [WO 96/35497] onucaHi 3gaTHi OO pereHepyBaHHA 3acobu ginbTpyBaHHA AN inbTpyBaHHA pigkoro
cepefoBuLla, 30Kkpema nMBa, SKi MICTATb FpaHynM CUHTETMYHUMX abo NpupogHWX noniMepiB, WO YTBOPHOWTb
pinNbTpauUinHMA ocan, NopUCTICTb sikoro cTaHoBuTb Big 0,3 go 0,5.

3apgava gaHoro BMHaxogy nonsirae B onuci 3acobiB ginbTpyBaHHS Ta crabinizatopis, ki 3amicTb Kizenbrypy
MOXHa 3acTocoByBaTK Anst inbTpyBaHHa abo ctabinisayii BogHUX piguH, 3okpema npu BUrOTOBMEHHI NMBa Ta Hanois 3
MOXIMBICTIO 3aCTOCYBaHHsi Lux 3acobiB sk 3acoby (inbTpyBaHHA Ta sk cTabinisatopa, a Takox AN BUKOHaHHS obox
PYHKUiA. Lle 3acib NOBUHEH GYTU HEPO3YMHHMM Ta Malke He3OaTHUM OO0 HabyxaHHs, XIMIYHO IHEPTHUM, a TaKoX
TakuM, SKUA MOXHaA ofepXxaTh MPOCTUM CrMocoboM, BMTpaYalouu He3HauHui vac Ha peakuito. Kpim Toro npu noro
3acTOCyBaHHi MOXNNBO gocsAraTtv agcopbuii, a cam 3acié NnoBMHeH 6yTW 30aTHUIA OO pereHepyBaHHS.

Lla 3agaya HecnogiBaHUM YMHOM BUPILLYETHCH LUNAXOM 3aCTOCYBaHHA MosliMepusartiB, AKi MICTATb TEPMONNACTUYHI
nonimepu.

O6'eKTOM [aHOro BUHaxo4y € 3acTOCyBaHHA NomniMepusaris, Lo MIiCTSTb

a) Big 20 po 95Bar. % LWoHaliMeHLle OOQHOrO TePMOMITacTMYHOIO NorniMepy,

b) Bin 80 go 5Bar. % LWoHanMeHLWwe ofHiei iHWOI peYoBUHM, BUOpaHOT 3 rpynu, sika cknagaeTbes i3 cunikaTis,
kapboHaTiB, oKcuaiB, cunikarento, Kizenbrypy, giatomMoBoi 3emni, iHWWX nonimepis abo ix cymiwen, Ak 3acobu
pinNbTpyBaHHs i/abo cTabinisaTopyn Ana GinbTpyBaHHS i/abo crabinizayii BogHWX piguH, i3 BKasiBKow, LWO
TEPMOMNIacTUYHUM NONiMEepPOM He NOBUHeH ByTu nonicTupon.

|HWKUM o0'ekTOM AaHoro BMHaxogy € crnocib ¢inbTpyBaHHs i/abo cTabinisauii BOOHWX PiaWH, AKUIA BigpisHAETbCA
TUM, WO noniMepuaaT sk 3aci6 dinbTpyBaHHa abo cTtabinizaTop MiCTUTb
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a) Big 20 po 95Bar. % LWoHalkiMeHLe OfHOro TEPMOMIACTUYHOMO noniMepy,

b) Bin 80 go 5Bar. % wWoHanMeHLWwe ofHiel iHWOT peYoBUHU, BUMOpaAHOT 3 rpynu, sika cknagaeTbes i3 curnikaris,
kapboHaTiB, okcuais, cunikarento, Kisenerypy, AiaToMoBoi 3emni, iHWKX nonimepis abo ix cymiluen,

i3 BKa3iBKOO, O TEPMOMIacTUHHUM MONiIMEepPOM He NoBUHeEH ByTu norictupon.

Mpn ubomy cnocib MOXHa 34iMCHIOBATU TakMM YMHOM, WO BigOyBaeTbCa nuwe oauH npouec dinbTpyBaHHA abo
crabinisauii BogHoro cepenoBulla abo Wo nopag i3 dinbTpyBaHHAM OOHOYACHO 3AiNCHI0WTL cTabinisauito. Mepesary
HagalTb Cnocoby iNbTpyBaHHS Ta ogHoYacHi cTabinisauii.

[Mpu inbTpyBaHHI NepeBaXHO 3aCTOCOBYIOTE MeToA PiNbTPYBaHHA 3a AONOMOro HaMUBHOTO iNbTPY.

HecnopiBaHuM 4YMHOM 3'AcyBanu, WO NpW 3acTOCYBaHHI MoniMepu3aTiB 3rigHO 3 BUHaxXo4oM BinbyBaeTbcsi
ancopOyBaHHs PEHOBWH, AKi CMPUYNHAIOTE NOMYTHIHHA HaNoIB.

Akwo, Hanpuknag, y BuMnagky nvMBa 3 HbOro BMBOAATH BCi MonicheHonu, TO NUBO BTpavae TakoX CBOI CMaKoBi
PEYOBUHN.

|HWOT nepeBarolo 3acToCyBaHHA NOMiMepu3aTiB 3rigHO 3 BUHaxXoAoM € iX 34aTHICTb A0 pereHepyBaHHS.

Mig BKazaHMMKW nig niTepolo (@) TepmonnacTU4HUMKU noniMepamMn  po3yMitoTb amopdHi  HeciTyacTi Ta
HaniBkpucTaniyHi Hecit4acTi noniMepu. BoHU € NnaBkMMK Ta MOXYTb 6yTU nepepolbneHi WnaxoMm ekcTpysii, nuTTa nig
TUcKOM abo cnocoboM npsAiHHA. B opraHiyHNX po34MHHUKaX BOHW YacTo PO3YMHATECH. BOHU MaloTh K KpucTaniyHi,
Tak i amopdHi AinaHkn. MNpu UeOMY NaHUlorM MakpoMOSeKysn NpOoXOAsaTb Yepe3 Kinbka AiNaHOK Ta TakMM YMHOM
yTBOpIOIOTL 3'eAHaHHA nonimepy [gmB. Handbuch der Technischen nonitercnetie, A. Echte, 1. Aufl.,, 1993, VCM,
Weinheim]. lig HuMK, Hanpuknag, posyMmitoTb nonioniediHn, BiHINNoniMepwu, noniamigu, noniectepu, nosiaudetaru,
nonikapboHaTn abo TakoX noniypetaHu Ta isomepu.

Mig HaniBkpMCTanivyHMMKM TEpMONIacTamMn po3yMmitoTe NEPEBAXKHO NOMIETUNEH, NoioKcMMeTUNEH abo noninponinex.

Min amopdhHUMK TepMonnacTaMn po3yMiloTb NepeEBaXKHO NoniBiHiNxnopua abo nonimeTakpunar.

TepmonnacTuyHi nonimepun (a) B paMkax BUHaxody 3acTOCOBYIOTb Y KinbkocTi Bif 20 go 95Bar. %, nepeBaxHo Big
40 po 90Bar. %, ocobnueo nepeaxkHo Big 60 Ao 90 Bar. %, BiA 3aranbHO! KiNbKOCTI 3acoby (iNbTPYBaHHS.

Mig kapGoHatamu nig nitepoto (b) po3ymitoTe KapboHaTK Ny>KHUX abo NyXXHO3eMenbHUX MeTarnis, rigpokapboHaTu
nyxHUX abo NyXHO3eMerbHUX MeTariB, nepeBadkHO kapboHaT karbuito, rigpokapboHaT HaTpito abo rigpokapboHat
kanito. Mg okcmgamu po3ymitoTe okcman abo cymiw okeugie 4 nigrpynu abo 3 OCHOBHOI rpyny nepioguyHol cuctemu
eneMeHTIB, NepeBaxHO okcug TuTaHy abo okcug antomiHito.

Mig cvnikatamyn po3yMmitoTb iHLWI He BKa3aHi BULLE NPUPOAHI Ta CUMHTETUYHI CUnikaTh, OO AKUX HanexaTb 3MillaHi
cunikaTtu, Hanpuknaa, aroMOCUITIKaT, a TakoX LieoniTu.

|HWKUMK noniMepamu, BkasaHuMu nig nitepoto (b), € nepeBakHo noniamig abo citTyacTuid nonisiHinnaktam i/abo
nonisiHinamiH. Ak noniBiHinnaktam i/abo  noniBiHINamiH  3acTOCOBYOTb  MEPEeBaXHO:  MOMIBiHINNiponigoH,
nosiBiHiNMinepnaoH, noniBiHinkanponakram, nonieininimigason, nonieinin-2-meTunimigason,
nonisiHin-4-metunimigason, nonisiHindgopmamia. Ocobnuey nepeBary HagawTb ciT4acToMy noniBiHINNiponigoHy,
BiJOMOMY, Hanpwvknag, nig TosapHum 3Hakom Divergan® F.

Llboro 3a3Bu4an MOXKHa OOCAITU LUMSIXOM Tak 3BaHOi "MonkopH'-noniMepuaadii. Mpyn LUboMy HoeTbca npo MeTon
nonimepusaadii, B aKoMy noniMepHi naHuytoru, wo 36inbwytoTbcs, 3'eAHyoTbCs Mk coboto. Lle moxe Bigbyeatncs B
NPUCYTHOCTI abo 3a BiACYTHOCTI areHTy 3LMBaHHS.

AreHTamu 3B'AI3yBaHHSi € CMONYyKW, fKi MICTATb LWOHaNMeHLe 2 HeHacU4YeHUX eTUIEHOM 3'€AHaHUX NOABINHMX
3B'A3KM B Monekyni. [lepeBaHWMW areHTamu 3WMBaHHA € AuBeiHiNGeHson, N,N'-guBiHineTnneHkapbamig,
N,N'-auBiHinnponinkap6amig, ankineHb6icakpunamign,

ankineHrnikonsAn(MeT)akpunaTi.

KiHueBMM npogykTom "nonkopH"-noniMmepusadil € NiHUCTWUIA, 3epHUCTUIA NoniMepusaT, WO Mae CTPYKTYpy, NoAibHy
[0 KONMbOPOBOI KanycTu. 3aBAsKM CUITBHOMY 3LUMBAHHIO Taki NoniMepusaT €, K NpaBuIio, HEPO3YNMHHUMHK Ta MalXe He
HabyxaloTb.

3aci6 inbTpyBaHHS MOXe MICTUTU SK BkasaHi nig nitepoto (b) nobasku, Tak i ix cymiwi. MNepeBakHUMM
pobaskamu € cityactuid nonisiHinniponigoH, TiO,, KHCO;, NaHCO5;, CaCOjz, cwunikarenb, kisenbryp, AiatomoBa
3emna abo GeHToHIT. MNepeBary HagalTb cyMmiwam cityactoro nonisiHinnoniniponigoHy (PVPP) Tta TiO 5, NaHCOj3,
KHCO5, CaCOg, cunikarento, kisenbrypy, diatomoBoi 3emni abo OeHToHiTy abo cymiwam NaHCO; abo KHCO; Ta
CaCOg, TiO,, cunikarento, kisenbrypy, giatomoBoi 3emri abo GeHToHiTY abo cymiwam TiO, ta NaHCOjz;, KHCOg;,
CaCOgj;, cwunikarento, kisenbrypy, piatomoBoi 3emni abo GeHToHiTy. OcobnuBy nepeBary HagaloTb CiT4acToMy
nonigiHinnoniniponigoHy.

3acTocoByBaHi TepMonnacT MoxyTb ByTW ogep:kaHi BigoMmmMun cnocobamu. Taki cnocobu onucaHi, Hanpuknag, B A.
Echte; Handbuch der Technischen Polymerchemie; VCH, Weinheim, 1993.

[ns ogepxxaHHs NoniMepHOro NOPOLLKY TePMOMMacTUYHI NoniMepy Ta LoOHaMMEHLLY OfHY iHLIY PeYOBUHY 3MilLyloTb
B eKcTpyaepi.

Mig amiwyBaHHAM 3ararioM po3yMmiloTb 3MillyBaHHSA noniMepy i3 LWoHaWMeHwe opHiei pobaskow [Der
Doppelschneckenextruder: Grundlagen- und Anwendungsgebiete, Herausg.: VDI-Gesellschaft Kunststofftechnik. -
Dusseldorf: VDI-Verlag, 1995, Kapitel 7 und Aufbereiten von noniteren mit neuartigen Eigenschaften, Herausg.:
VDI-Gesellschaft Kunststofftechnik. -Dusseldorf: VDI-Verlag, 1995, S. 135ff.]. O6pobka nonimepy LWIAXOM
HaMoOBHEHHA Ta 3MiLHEHHS, Hanpuknag, Npu 3acTocyBaHHi nonionediHie Ta NonicTMpony NPUBOANTL OO0 NOKpPaLleHHs
BMAcTMBOCTEN Ta 3HWXKXEHHSI BUPOOHWYMX BUTPAT. 3rigHO 3i CTPYKTYPOI YaCTMHOK HamoBHIOBaYi PO3pisHAOTb 3a Tak
3B@HUM OpMaTHMM ChiBBIOHOWEHHAM. [1py 3Ha4YeHHi HwxYoMmy, HiK 10, peyoBMHA € YUCTUM HanoBHIOBa4YeEM
(nnacTtudpikatopom), i nrie npu Ginbl BUCOKNX 3HAYEHHSIX 3a3BMYain gocaranTb edpekTy 3MilHeHHs . Llen edekT moxe
OyTn nigcMneHWin 3aBOsSiKM BUPaKEHin cumni 34enneHHa Mk gobaekoto Ta noniMepom. Yacto 3acTtocoByBaHWMM

5.
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HanoBHIOBa4YamMu € kapboHaT kanblito (kpeiga) Ta TanbK. 3rigHO 3 AO3BOSIOM Xap4yoBOi NPOMUCIIOBOCTI HanoBHEHWI
kapboHaTOM KanbLilo MoninponineH Moxe TakoX OyTW LUMPOKO 3aCTOCOBaHWUW AN BMIOTOBIIEHHSI YNakoBOK Ans
Xap4oBUX MPOAYKTIB (UTTA Nig TUCKOM, rmnboka BUTskka). Kpim Toro onvcaHe HanoBHEHHS NoMinponineHy AepeBHO
MyKOK Ofsl MracTWH, 3acTOCOBYBaHMX Y MawnHoOyaoyBaHHi. 3a3BM4al 3acTOCOBYIOTb TaKOX CKIIO (Hanpwvknag,
WwaponopibHe), asbect, cunikatv (Hanpvknag, OowaTui wnaT), cnogy, wnatu Ta rpadit. Yactka HanoBHioBada
CTaHOBUTb B OCHOBHOMY Big 20 go 80mac. %, ane Moxe CTaHOBUTU TakoxX o 95%. 3aBasku nigcuMneHHo
TEPMOMNMacTUYHUX NomiMepiB 3a AOMNOMOroK BOMOKHUCTMX PEYOBUH MiABULLYHOTLCS MeXaHiYHi BracTMBOCTI, 0cobrnmeo
KOPCTKICT Ta MiLHICTb noniMepy. K BOMOKHUCTI PEYOBUHM 3a3BU4Yall 3aCTOCOBYHOTH CKITOBOSIOKHO, BYIMEBOAHI
BOSOKHA, CTaneBi BOMOKHa Ta apamigHi BorokHa. LUnsxom 3millyBaHHA NpWHaNMHI OBOX CUHTETUYHWX Matepianis
ofepXyloTb noriMepun 3i 3aMiHEHUM cnekTpoM BriacTuBocTel. CyMilli MoXyTb B6YTU rOMOreHHUMMW, reTeporeHHUMK abo
4YacTkoBO abo OOMEXEHO CYMICHUMN.

B ycix Bunagkax nepeBary HagaloTb 3aCTOCYBaHHIO eKCTpyAepiB, 0coBGnMBO ABOLUHEKOBUX ekcTpyaepi. Mopsag 3
HUMW 3aCTOCOBYHOTb TAKOX TaK 3BaHi CriB-3millyBadi.

Mig yac ekcTpy3ii TemnepaTtypy Ta TUCK BCTAHOBIMIOIOTb TaKUMK, AKi Nopsaq 3 YMCTO PIBUYHUMM 3MILLYBaHHAM Oal0Tb
MOXINUBICTb 34iNCHIOBATU XiMiYHY B3aeMogilo, TOGTO XiMiYHY 3MiHY KOMMNOHEHTIB.

Min B3aemopield B pamkax OaHOro BMHaxody PO3yMiloTb Mpouec, Npu SKOMY LLIOHaWMeHWe [ABi peYvoBUHU
B3aEMOLi0Tb OfHA 3 OfHOK i3nyHO i/abo XiMi4HO.

Bsaemopia moxe OyTu 34ilicHeHa 3BUYaAMHMM CnocoboM TepMonnacTU4YHOI oBpobKM, 30Kpema 3MillyBaHHSIM,
AvcnepryBaHHAM, HanOBHEHHSAM, 3MiLHEHHsIM, neryBaHHAM, Ae rasyBaHHsaM, a BigHocHa obpobka - LnsxoM
BanbLioBaHHA, POPMYBaHHS, NUTTA, CNiKaHHS, NPecyBaHHs, 3MillyBaHHS, KanaHOpyBaHHS, LUTaHr-npecyBaHHs abo
eKcTpyaii abo kombiHauieto unx MeTogis. MoniMepHi NOPOLLKM 3MiLLYOTh NEPEBAXKHO B EKCTPYAEPI.

Mig NOHATTAM hiNbTPYBaHHA PO3YMIilOTbE MPOTIKAHHS NOPUCTOro iNbTpyBanNbHOrO Martepiany CycneHsieto, Lo
CknapjaeTbCcs 3 nepepuBYacToi dasn (gucneproBaHi pevoBMHU) Ta Be3nepepBHOI asn (areHTy aucneprysaHHs). Mpu
LbOMY YaCTUHKU TBEPAOro martepiany BUBaHTaXYTb Ha (inNbTpyBanbHWI MaTtepian, a cdinbTpoBaHa piguHa (gpinbTpar)
3anuwae inbTpyBansHUA MaTtepian YNCTUM. 30BHILLHLOK CUSOHD, SiKa Aorae onip NOTOKY, € NpU LbOMY Pi3HULSA TUCKY.

Mpy dinbTpyBaHHI MOXHa CnocTepiratv MOBHICTIO Pi3Hi MexaHi3aMu BUAINEHHS TBepauX pedoBMH. B ocHOBHOMY
noeTbcs Npo noBepxHeBe abo ocagoBe diNbTpyBaHHs, Npo iNbTPYBaHHS 3a AONOMOrol NriactuH4YacToro ineTpy, a
TakoX Npo iNbTpyBaHHA 3a AONOMOrol cityactoro ¢inbTpy. Yacto ue 3giMcHIoTE WASXoM KOMOIHYBaHHA LBOX
MeTofiB.

[Mpn noBepxHeBoMYy abo 0CagoBOMY (hiNlbTPYBaHHI 3aCTOCOBYIOTL TaK 3BaHi HAMWBHI iNbTPU B PisHMX dopmax
BUKOHaHHA ana oinbTpyBaHHA HanoiB [Kunze, Wolfgang, Technologie Brauer und Malzer, 7. Auflage, 1994, ctop.
372]. B ycix HaMnBHUX cuctemax inbTpyBanbHe cepenoBuLLe YTPUMYye TBEpAi PeHYOBUHK, AKI MICTATLCA B pianHaXx, LWo
MatoTb OyTU iNbTPOBaHI, @ TakoX crewliansHo AoAaHi TBepai pe4oBUHM (BONOMiIXKHI 3aco6U inbTpyBaHHSA) YTPUMYIOThb,
npu yTBOPKETLCS ocad. Llelh ocap, a Takox 3acié cinbTpyBaHHA Nig Yac ginbTpyBaHHS crig npoMuBaTtu. Take
diNbTpyBaHHA Ha3nBaloTb TaKoXK ilbTPYBaHHAM 3@ 4ONOMOIOK HaMUBHOTO inNbTpY.

Mig pianHamu, ki 3rigHO 3 BMHaxogoM nignsrawTb inbTpyBaHHIO i/abo crabinizayii, po3ymitoTe ppyKTOBI COKM
abo GpoawnnbHi Hanol, Taki sk BUHO abo nNMBo. 3oKkpemMa 3rigHO 3 BUHAaxXo4oM 3aCTOCOBYIOTL Cnoci® dinbTpyBaHHS i/abo
crabinisauii nuea.

OnwcaHi 3rigHoO 3 BMHaxo4oM 3acobu ginbTpyBaHHS abo cTabinisaTopu XxapakTepusylTbCs BMCOKOK 34aTHICTIO Ao
3MOYYBaHHS BOAOK Ta NOCTINHOK LUBMAKICTHO NPOTIKAHHS NPY BUCOKIN binbTpyBanbHii 3gaTHOCTI.

3aci6 dinbTpyBaHHA nicns 3MillyBaHHS NOAPIOHIOTL LUMAAXOM FpaHyrtloBaHHS LWPOTY i/abo po3mentoBaHHS,
nepeBakHO NOCNIAOBHWM NOEAHAHHAM rpaHyNioBaHHAM Ta PO3MentoBaHHA. AKLWO TemnepaTypa AOPiBHIOE TeMnepaTypi
npoLiecy XonogHoro NoApiGHEHHs, TO B KIHLEBOMY NPOAYKTI MOXe 3anuluaTica Boga.

Poamip rpaHyn ogepkaHoro nopolky ctaHoBuTb Big 1 oo 1000mkm, nepeBaxHo Big 2 fo 200mkm. BoHu matoTb
npaBuneHy abo HenpaBWrlbHY CTPYKTYpY, fka Moxe OyTu cdepudHolo abo HecdepuyHoto. [MepeBary HapawoTb
nopoLLKaM 3 HecPepUYHNMK rpaHynamMm.

HaBepgeHi HWXKYe Npuknagmn NosICHIOITE BUHAXIA, B XXOQHOMY pasi He obMexyro4mn o6cary Moro OXOPoHH.

A) OpgepaHHsa NoniMepHOro NOPOLLKY

TepMonnacTUYHUA MoniMep Ta LWOHaWMEHLUE OfHYy iHWY pPeYoBUHY (3aranbHo KinbKicTio npubnuaHo 10kr)
3MilytoTb B eKCTpyAepi. EKCTpyaaT oxonomkyoTe ¥ BoAHIM 6aHi Ta rpanyntotoTb. OpgepkaHnin rpaHynsaT nogpibHowTb y
AVCKOBOMY yAapHO-BiAbMBansHOMY MIMHI Ta NPOCiloloTh 3a AONOMOroto BibpaLinHUM CUTOM.

Barosi cniBBigHOLWEHHS, NpK SKUX 3MilLYOTb TEPMONIAcTUYHIA nonimep Ta BignosigHi Aobasku (pedoBuHa 1 abo
peYoBUHA 2), HaBedeHi HkYe B Tabnuui. B gyxkkax BkazaHui ineHTudikatop npob.
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# Tepmonnac- peuoBMHA]peyYoBMHa 2
THYHURA Nonivep

CniegigHoWeHHRA TePMONNACTHYHWA NoniMep
: pevoBKHa 1 (abo peycBWHa 2)

I Moninponinen Kizennryp - 20-80 (1a); 50:50 (1b); 80:20 (Le); 80:10 (1d)
2 nNoninponinen  CaCOy3 - 60:40 (2a); 80:20 (2b)
I lNoninponinesx TiC, - 60:40 (3a); 30:20 (3b)
4 Toninponines FVPP - 60:40 (4a); 8020 (4b)
§ Moninponinen Cunikarens = 80:20 (52}
6 Moninponinen BeHToHiT - 80:20 (6a)
7 Noninponines  FVPP  Cunikarens 70:25:5 (7a); 70:28:2 (T}
8 MonietHnen Kizeneryp - 50:50 (8a); 80:20 (8b); 90:10 (8c)
9 (Tonievunen  CsClh - 6G:40 (9u); 80:20 (3h)
10 Monietvnes TiOy - 60:40 (10a); §2:20 {10%)
13 NonietTunes  PVPP - 60:40 (11a); 80:20 (11b)
12 {lenietwnen Cunixarens 80:20 (12a)
i3 Nonietuned BeHTOHIT - 8(:20 (13a)
14 MNonietunes  PYPP  Cunigarens 70:25:5 (14a); 70:28:2 (14b)
15 nNoniamig Kizenkryp - 20180 (13a); 50:50 (15b); 80:20 (15¢); 90:10 (13d)
16 Noniamig CaCO; - 60:49 (L6a}; 80:20 (16b)
17 Moniamia  TiO: - 60:40 (17a); 80:20 (17b)
Mpu Lybomy:

noninponineH: Novolen, BASF,

nonietunen: Lupolen®, BASF,

noniamin: Ultramid®, BASF,

Kizenoryp: kiseneryp, Merck, CAS-Ne. 68855-54-9;

CaCOyg: kapboHart kanbLito (ocamxeHnin, unctunin), Merck, CAS-Ne. 471-34-1;

TiO,: piokeng TUTaHy (< 325 Bidok, 99%), Aldrich, CAS-Ne.
PVPP: Divergan F, BASF, CAS-Ne. 9003-39-8;

NaHCOj: rippokap6oHat HaTpito (4nctun), Merck, CAS-Ne.
cunikarenb: cunikarens, Merck, CAS-Ne. 63231-67-4;
OEeHTOHIT: 6eHTOoHiIT, Aldrich.

B) JocnigpkeHHs1 3acTocyBaHHSA

QiNbTpyBaHHA MYTHOIO PO34MHY

QinbTpyBanbHy Ail0 HAMUBHOTO INbTPY BM3HaYalOTb Ha OCHOBI OYULLEHHS MYTHOMO pPO34uHy, POpMaLUHOBOro
PO34MHY 3 NMEBHUM NMOMYTHIHHSIM, BidOMOro dpaxiBLto Ana XapakTepucTukn 3acobiB inbTpyBaHHS, 3aCTOCOBYBaHUX Npwu

BUTOTOBIEHHS HAMOIB.

KpuTepiaMm No3MTMBHOMO pesynbTaTy € A0TPUMaHHA HE3MIHHOT LWBMAKOCTI NOTOKY Ta TUCKY, @ TakoX inbTpyBansHa

Aisl, TO6TO oUNLLEHHS hinbTpaTy:

- TUCK nepen Ta 3a QiNbTPOM NPW BWMCOKOMY MpPOTiKaHHI € HEe3MiHHMM, TOGTO iNbTp He 3aKymoprETHLCS.
MoMyTHIHHA BU3Ha4atoTb 3rigHo 3 EBC. PigMHa BBaXkaeTbCsl YMCTOM, SKLLO MOKA3HWK NMOMYTHIHHS 3rigHo 3 EBC < 1.
Hwuxk4ye HaBemeHi OocnigkeHHA onucaHux B po3gini A nonimepHux npo6. Mpu UbOMY RepeBary HagalwTb

3acTocyBaHHI0 dpakuil 3 po3mMipoM YacTuHKN MeHwwe 100 MKMm.

1317-70-0;

144-55-8;

B HaBeneHi HuxYe Tabnuui BkasaHi 3Ha4eHHs npu o6'emi npoTikaHHa 5 n, 10 n Ta 15 1 gna Bubpanunx npob.
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dinbTpyBanbHa AiA Ta NPOTIKAHHA

fipo6a ic 11b
EBC- loMyTHisHS 1) 2] npu
o&eMi npoTtikanna
5n 2,51 1,78
10 n 1,41 1,25
iS5 n 0,92 0,7¢&
WBKAKICTL npoﬁxa»g}ﬁi’t nr-t) 404! 404)
HaMKBHWA THCK {6ap)
(nepen3a PLTOOM) 1,54/1,54011,540/1,54

) EBC: European Brewery Convention.

2) HynboBe 3HAYeHHs!, 3HAYeHHS! MYTHOTO PO3YKHy cTaHoBKTL 20 EBC.

3) LLIBMAKiCTb NpoTikaHHs Ge3 3acoby dinbTpyBaHHS cTaHoBMTbL 40n rog .

4) BHaueHHs! Nig Yac iNbTPYBaHHS 3anNUWAETECH HE3MIHHUM.

5> Tuck HaMyBaHHSA YUCTOT pianHM, To6To Be3 3acoby dinbTpyBaHHS, cTaHoBUTL 1,56ap.

®opmyrna BMHaxony

1. MNoniMepHU NOPOLLIOK, KW MICTUTb

a) Bin 20 po 95 mac. % LUWoHalMeHLle OOHOro TEepMONacTUYHOrO MoniMepy 3 rpynu, fika cknagaeTbes 3
nonionedinie Ta noniamigis,

b) Big 80 no 5 mac. % LWoOHaNMeHLe OfHieT iHWOT peYoBUHM, BUOPAHOI 3 rpynu, sika CknagaeTbes i3 cunikaTie,
kapboHaTiB, rigpokapboHatiB, okcuaiB abo cymillen okcuaie, cunikarento, Kisenbrypy, AiatoMoBoi 3emni,
OeHTOHITY, noniamigie, nonieiHiNamiHiB Ta citT4acTMx nonieiHinnakTamie abo ix cymiwen,

SIK JONOMiXKHa (PinbTpyBaribHa peyoBuHa ifabo ctabinizaTop Ana inbTpyBaHHs i/abo crabinisauil BogHo! pianHum,
NpUYOMy NOMIMEPHUI MOPOLLOK OAEPXaHWN LUMSIXOM KOMNayHOAyBaHHS TepMOMMacTUYHUX noniMepiB (a) Ta iHWmMX
peyoBUH (b) B eKCTpyaepi 3 HACTYNHUM NOAPIGHEHHSIM.

2. MoniMmepHMiA nopollok 3a n. 1, KA BigpPI3HAETbCA TUM, WO HaBeaeHa nig nitepot (b) pedoBuHa BnbpaHa 3
rpynu, fka cknagaetbest i3 kapboHaTiB NyxHUX abo nyKHo3eMenbHUX MeTanis, rigpokapGoHaTiB NyXHUX abo
NyXHO3eMeNbHUX MeTanie, okcugis abo cymiwelr okcugis 4 nigrpynu abo 3 OCHOBHOI rpynu nepiogu4Hol cmctemu
eneMeHTIB, noniamigie, ciT4acTUX NoniBiHINNakTamie, nonieiHinamiHie abo ix cymillen.

3. MNoniMmepHUA NOPOLLIOK 38 ogHUM i3 nn. 1, 2, AKWIA BiApPI3HAETbCA TUM, WO HaBefeHa nig nitepoto (b) pedoBuHa €
ciT4acTMM nosniBiHiNNoNiNiponigoHoOM.

4. MoniMepHUA NOPOLLOK 3a OogHUM i3 nn. 1-3, SKMI BiApi3HAETbCA TUM, WO HaBeneHa nig nitepoto (b) pedoBuHa
BMOpaHa i3 rpynu, fka cknagaeTbcsl 3 ciTyacToro nonieiHinnoniniponigoHy, TiO 5, NaHCOj;, KHCOjz;, CaCOsg,
cunikarento, Kisenbrypy, 4iaToMoBoi 3emri, 6eHTOHITY abo ix cymilen.

5. Cnocib ginbTpyBaHHs i/abo cTabinizauii BogHoI piavHKW, SKMIA Bigpi3HAETLCA TUM, WO NOMIMEPHUIA NOPOLLIOK, SKURA
MIiCTUTb

a) Bin 20 po 95 mac. % LUWoHaliMeHLle OfHOro TepMONMacTUYHOrO MoniMepy 3 rpynu, fika cknagaeTbes 3
nonionedinis Ta noniamigis,

b) Big 80 no 5 mac. % LWoOHaNMeHLe OfHieT iHWOT peYoBUHM, BUOPAHOI 3 rpynu, sika CKnagaeTbes i3 cunikaTis,
kapboHaTiB, rigpokapboHatiB, okcuaiB abo cymilwen okcuaie, cunikarento, Kisenbrypy, AiatomoBoi  3emni,
OeHTOHITY, noniamigis, nonisiHinamiHiB Ta ciT4acTux nonisiHinnakTamie abo ix cymiwen,

BUKOPUCTOBYIOTb AIK JOMOMIXKHY (PinNbTpyBaribHy pedoBUHy i/abo ctabinizatop onsa dinbTpyBaHHsA i/abo crabinisauii
BOOHOI PignHK, NPMYOMY NONIMEPHMIA NOPOLLOK OAEPXKYIOTh LUMSAXOM KOMMNayHOYBaHHSA TEPMONMacTU4HUX noniMepis (a)
Ta iHWKWX peyvoBuH (b) B ekcTpyaepi 3 HACTYNMHUM NOAPIGHEHHSAM.

6. Cnocib 3a n. 5, Ak BiQpPISHAETLCA TUM, WO Nopsag i3 iNbTPyBaHHAM OOHOYaCHO 3AilicHIOTE cTabinisauito
cepefoBuLLa.

7. Cnoci6 3a ogHum i3 nn. 5 abo 6, akuii BiApPI3HAETbCA TUM, WO NpU iNbTPYBaHHI 3acCTOCOBYOTL MeTon
diNnbTpyBaHHA 3@ AONOMOIoK HaMUBHOTO iNbTpa.

8. Cnoci6 3a ogHuUM i3 nn. 5-7, Ak BiAPI3HAETLCA TUM, LIO Mig BOOHOK PIOUHO PO3YyMilOTb piguHy, BMOpaHy 3
rpynu, Wo cknagaeTbes 3 pyKTOBOro coky abo 6poannbHUX HanoiB.

9. Cnocib 3a ogHUM i3 nn. 5-8, akuii Bigpi3HAETbCA TUM, WO Nig BOOHO PiAVHOK PO3YMiloTb NUBO.

10. Cnoci6 3a ogHuM i3 nn. 5-9, AKWIA BiOPI3HAETLCA TUM, WO CEPEOHIA pPO3Mip FpaHys 3acTOCOBYBAHOMO
noniMepHoOro NOpoLUKy cTaHoBUTL Big 1 Ao 1000 MkMm.

11. Cnoci6 3a ogHuM i3 nn. 5-10, A1 BiAPI3HAETBCA TUM, O YaCTUHKN 3aCTOCOBYBAHOMO MOSIMEPHOrO MOPOLLKY He

-8-
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HayKku YKpaiHu.
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