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KopucHa Mopenb HanexuTb obnacti Ximii nomimepiB, a came ofepXaHHsI BOIHECTINKUX
noniMepHMX KOMMO3UTIB Ha OCHOBI MomnionegiHiB Ta AUCNEPCHUX TiAPOKCUAIB MeTanis, WO MOXYTb
BMKOPUCTOBYBaTUCH B Pi3HUX rany3sax NpoOMUCIOBOCTI, 30Kpema B aBTomobine- i nitakobyayBaHHi, Sk
enekTpoi3onsLinHi maTepianu, ana BMpobHuuTea Tpyd, dypHiTYpn i T.0.

Binomnii cnocib6 ogepkaHHsi BOrHECTIMKOro HanoBHEHOro MOMIMEPHOro KOMMO3UTY, LLO BKMOYae
Moaudikauio noninponineHy akpyMnoBOK KUCIOTOK Ta 3MillyBaHHA MOAMIKOBAHOro NoninponineHy 3
ancnepcHUm antomidito rigpokemaom [K. Mai, Z. Li, Y. Qiu, H. Zeng. Thermal properties and flame
retardance of Al(OH)as/polypropylene composites modified by polypropylene grafting with acrylic acid //
J. Appl. Polym. Sci.-2001. - V. 81. - p.2679-2686.]

OpHak, Temnepatypa poskrnagy antomiHito rigpokeungy (Al') craHoeuts 180+200 °C, wo Bignoeigae
TemnepaTypi nepepobku noninponineHy. Tomy yacTuHa rigpokcuay Oyde pos3knagaTucb BXe MNpu
nepepobui KOMNO3UTy y BUpOOM, LLIO MOXE NPU3BECTU A0 3HKEHHSI BOMHECTINKOCTI rOTOBMX BMPOGiB,
a TaKoX [0 YTBOPEHHS B HUX OedeKTiB B pe3ynbTaTi BUAINEHHS NETKMX NpoaykTiB po3knagy Al i, sk
HacnigokK, noriplweHHs i3nKo-MexaHiYHUX XapaKTePUCTUK.

Binomnii cnoci® ogep)kaHHA BOrHECTINKOro NoniMepHOro KOMMO3uTy, SIKUI BKIOYAE 3MiLLYBaHHS
ONCNEepCHOro MarHito rigpokcmay 3 posnnasom nornionediHy. [na nokpalleHHa i3nko-MexaHiyHmX
BNACTUBOCTEN KOMMO3UTY B PO3MiaB A04al0Tb NOBEPXHEBO-aKTMBHY PEYOBUHY KamnbLjilo cTeapart Ta
aHTnokengaHt. Cknag komnosuTy: nonionediH (nominponineH) - 35-38 %, nogpibHeHwWr mario
rigpokena - 62-65 %, kanbuito cteapat - 0,75 %, aHTMokcmgaHT - 0,2 %. MNonepeaHb0 NpoBOAATb
noapibHeHHs mMarHito rigpokcugy 3 AOMOMOrOK KOMoigHOro MnvHa. BogHy nacty marHito rigpokeungy
(44-55 %) 3aBaHTaxylTb B KOMOIAHWIA MINVH 3 LMPKOHIEBMMU TiNlamu i po3MenioTb NpoTArom 2-4rop,
npu weunakocTti nepemiwyBaHHsa 2000-3000 o6/xe. B pesynbTaTti oTpMMytoTb MarHito rigpokcua,
noapibHeHUn Oo cyGmikpoHHoro poamipy (D50<0,3 mkm, D90<1,5 Mkm, SnmT > 35 m2/r). Komnosut
OTPUMYIOTb 3MilLYBaHHSIM po3nnaBy nosionediHy 3 nogpibHEHMM MarHito rigpokcnagom B peomeTpi
BRABENDER rheometer [[MateHT CLUA Ne 7514489 "BorHecTinki koMno3uuii marHito rigpokcugy ta
MeToaM iX ogepxaHHs i BukopuctaHHs", MK CO8K 3/22, C09C 1/04, CO1F 5/14, 07.04.2009].

OpHak, noapibHEeHHS1 NOPOLLKY MarHito rigpokcuay 4o cybmiKpOHHOro po3mipy BMMarae LOpOroro
yCTaTKyBaHHS i € eHepreTM4yHo 3aTpaTHuMm. B Tow xe vac, HaBiTb MpU TakoMy PO3MIpi 4aCTUHOK
HaMoBHIOBa4ya MNPUWHATHA BOMHECTIMKICTb KOMMO3UTY AOCAraeTbCs Nuwe Npu CTyneHi HanoBHEHHS
MarHito rigpokcugom 62-65 %, Lo 3HMKYe Moro disuko-MmexaHivHi xapakrepuctuku. Kpim Toro, npocte
3MillyBaHHA KanbLilo cTeapaTy 3 MarHito rigpoKCMAOM B Mpoueci (POPMYBaHHSA KOMMO3UTY He
3abesnevye hopMyBaHHS LLiNbHOrO KOMNAaTMBINI3yIO4Oro Wwapy Ha NOBEPXHi YaCTMHOK HanoBHIOBaYa,
Lo MOripLwye CYMIiCHICTb YaCTMHOK MarHito rigpokcugy 3 nonionediHom i NpM3BOAMTL A0 iX arperadii.
Lle, a TakoX HEMOXNMBICTb XiMIYHOrO 3B'A3yBaHHA MOBEPXHi MarHito rigpokcugy 3 nonionediHom
Yyepes BiACYTHICTb B cknafi kanbuilo cTeapaTy peakuiiHo3gaTHUX (PYHKUiIOHaNbHUX FPyn BUKMUKaE
noripLweHHs hisnko-mexaHiYHUX BNacTUBOCTEN KOMMO3UTY.

B ocHoBy kopucHOi Mogeni nocTtaBneHo 3afjady CTBOPUTKM Crocib ofep)XaHHS BOTHECTINKOro
NnoniMepHoOro KOMMoauTy, B SIKOMY 3AiNCHEHHA nonepedHbol Moaudikauil MoBepxHi AucnepcHoro
MarHito rigpokcmay nepokCMOOBMICHUM ONIrOMEPOM J03BONWMMAO © akTMBYBaTW MOBEPXHIO YACTUHOK
AVCMEepPCHOro MarHito rigpokcmgy 3a paxyHok iMMoOGinisauii Ha Hin peakuinHo3gaTHUX rpyn, B TOMY
yncni NepokcuaHux, Wwo 3abes3neduntb XiMiyHe 3B'A3yBaHHS NMOBEPXHi HanoBHIOBaya 3 nonionediHom,
YTBOPEHHSI YaCTKOBO 3LUMTOrO nosiimepHoro "agpa" HaBKOMoO YaCTUHOK AMCMEPCHOro HarnoBHIOBaYa,
NiABULLIEHY CYMICHICTb HanoBHIOBa4va 3 nonionediHoM Ta Moro piBHOMIPHUI PO3MOAIN B KOMMO3uTi, i,
AK HacnifoK, MOoKpalleHHs i3nKo-MexaHiYHUX XapaKTepuUCTUK Ta BOMHECTIMKOCTI MONiMepHoro
KOMMO3UTY.

MocTaBneHa 3ajaya BWPIWYETbLCA TUM, WO CMNOCIO ofepXaHHA BOrHECTINKOro MnoniMepHoro
KOMMO3UTY, LLO BKIOYaE 3MilllyBaHHA OUCNEPCHOro MarHito rigpokcuay 3 posnnaBom nonionediHy,
3rigHO 3 KOPUCHOK MOAennio, OUCMNEePCHUM MarHito rigpokeua nonepeaHbo  MOAUIKYIOTb
NepoKCUAOBMICHUM OfiroMepoM 3aranbHOT OpMyru:

—(CH2—CH)k—(CHZ—CH)m—(CllH—CH)n—
| I I

c=cC 0=C 0=—=C C=0
| | \/
C(CH,), OC,H, o}

|

0:0-C(CH,),

(1)

ne k=19+22 % mon.
m=29-+31 % mon.
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n=45+49 % mon. abo

—(CH,;~CH),—(CH,—CH)——(CH—CH),, ((|3H—CH)n—
[ [ | [
c—C O0—C O—C C—0 O—C C—/O0
l | \/ ||
C(CH,), OC,H, 0 HO (|)
I _
0:0-C(CH,), CH,—CH=CH,

(I

ae k=19+22 % mon.

1=29+31 % mon.

m=22+25 % mon.

n=22+25 % mon.,

akun 6epyTb B KinbkocTi 0,5-1 % Big Macu gucnepcHOro mMarHito rigpokcuay.

Mogawncpikauis gucnepcHoro Marlilo rigpokcmay nepokCUaoBMICHMM oniromepom 3abesnevye
aKkTMBaLit0 NOBEPXHi MOro YacTUHOK Ta, 3@ PaxyHOK cneumdiyHMx B3aemogin iMMobinisoBaHMX Ha Hin
peakuinHo3g4aTHUX rpyn, B TOMY YMCNi 3@ paxyHOK pagukanbHuUX MpoueciB, iHiLinoBaHMX
NepoKCUAHMMMK TpynamMu BUKOPUCTAHOIO MOAM@IKaTtopa MOBEPXHi, XiMidHE 3B'A3yBaHHA 4YaCTUHOK
MarHito rigpokcugy 3 nonionediHom, yTBOPEHHSA 4YaCcTKOBO 3LIMTOro norimMepHoro "sgpa" HaBKono
YaCTUHOK AMCNEPCHOr0 HanoBHIOBaya, WO, B CBOKW 4epry, Npu3BoauUTb [0 MNOKpalleHHs isnko-
MeXaHiYHUX BracTMBOCTEN HaMOBHEHOro KoMnosuty. KpiM TOro, BUKOPUCTAHHSA NEepPOKCUAOBMICHOMO
oniromepa ana moaudikauii noBepxHi HanoBHIOBaYa L4O3BOMSE MNiABULMTM CYMICHICTb ANCNEPCHOro
MarHito rigpokcugy 3 noniMepom mMaTtpuui Ta PiBHOMIPHICTb MOro po3noAiny B Hin, i, 9K HaAcnigok, -
BOMHECTINKICTb Ta hi3MKO-MEXaHiYHi XapaKTEPUCTUKN HANOBHEHOIO KOMMNO3UTY.

[nsa ogepXaHHS BOTHECTINKMX NOMNIMEPHUX KOMMNO3UTIB Byriv BUKOPUCTAHI:

- aucnepcHui marhito rigpokeng mapkm FR-20 100D-S7 (Dso=1,454+1,8 MkM, Dgo=2,5+5 MKM,
SI‘II/IT:7,0 MZ/F);

- nonionediH - romononimep noninponineHy Basell MOPLEN HP 501 M (I'TIM), 6nokkononimep
eTuneHy i nponineHy Basell MOPLEN EP 240 P (BIIM) i ctatuctuyHuin kononimep eTuneHy u
nponineny Basell MOPLEN RP 220 M (CI1M);

- NepokcuaoBMicHI oniromepun dopmynu | Ta dopmynu 1l sk mogudikatopy NoBepxHi AUCNEPCHOro
MarHito rigpokcuay:

— (CH,~CH),—(CHy—CH),—— (CH—CH) —
I | |
c=—C 0O—Cc O—C C—O

I | \/
C(CH,), OC,H, 0
I

0:0-C(CH,),

ne k=19+22 % mon.
m=29+31 % mon.
n=45+49 % mon. abo

—(CHzCH)—(CH5—CH)}—(CH-CH); (CH-CH)—
CEéJ o:clz o:cls clzo o:clz c|:o
(|3(CH3)2 $C4H9 \o/ Hl) (!3
0:0-C(CH,), CHz CH-CH,

ae k=19+22 % mon.

[=29+31 % mon.

m=22+25 % mon.

n=22+25 % wmon.,

MepokcnaoBMiCHI oniromepu ofepXKyBarnu HaCcTYMHUM YUHOM.
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[na ogepxaHHsa nepokcugoBmicHoro oniromepy (MO) moHomepu 6yTunakpunat (BA), aninosun
cnupt (Ac) dpipmn Merck (HimeuunHa) ouniiann BakyyMHOIO NeperoHkoo, maneiHosui anrigpug (MA)
dipmn Merck (HimeuunHa) oumanu nepekpuctanisaieto 3 xnopogopmy, NePOKCMOHUN MOHOMEpP 5-
TpeT-6yTunnepokcu-5-metun-1-rekcen-3-iH  (BEI) cuHTesysann 3a wmetoaumkow [V. Serdiuk, O.
Shevchuk, T. Kovalenko, N. Bukartyk, V. Tokarev. Synthesis of reactive copolymers with peroxide
functionality for cross-linking water-soluble polymers // J Appl Pol Sei.- 2023.- V.140 (1).- e53254].

MepokcupgoBmicHun oniromep dopmynu | (MO 1) cuHTesyBanu Ha kadpeapi oOpraHidHOi Ximii
HauioHanbHoro yHiBepcutety "JlbBiBCbka noniTexHika" 3a Bigomow meToamkor [S. Voronov, V.
Tokarev, K. Oduola, Y. Lastukhin, Polyperoxide Surfactants for Interface Modification and
Compatibilization of Polymer Colloidal Systems. I. Synthesis and Properties of Polyperoxide
Surfactants // J. Appl. Polym. Sei. - 2000.- V. 76.- P. 1217-1227].

MepokcupoBmicHui oniromep copmynu Il (MO II) cuHTesyBanu Ha ocHosi MO | 3a HacTynHo
meTtogukoto. Oniromep O | po3umHANM B auUeTOHi B TPULLMAKOBOMY peaKTopi, OCHalleHoMYy
nonatesol Miwankot. [licna MOro po3dYMHEHHs B peakTop Ha npoTaAsi 1 rod. npukanysanu
aLeToHoBur po3udnH aninosoro cnupty (AC) Ta katanizatopa TpuetunamiHy (TEA) npu mMornbHOMy
cniseigHoweHHi [MA]:[AC]=[MA]:[TEA]=2:1 npu nocTinHOMYy nepemiyBaHHi 3a Temnepatypu 333K.
lMicns 3aBepLUeHHA NpuKanyBaHHA peakuiiHy CyMmill nepemiwysanu we npoTtarom 4roa. lMicna uboro
ofepXaHunm nonimep [ABiYi nepeocagXyBanu B rekcaH i Cywunu nig BakyyMOM NpW KiMHaTHIN
TeMnepaTypi. XapakrepucTnkm CUHTE30BaHMUX NEPOKCUAOBMICHMX OniroMepiB HaBeaeHi B Tabn. 1.

Tabnuusa 1
lMoka3HWK, OAMHULI BUMIpY Nno i norn
30BHiLLHIN BAMSA CBIiTNO-XOBTUIN NOPOLLOK >KoBTui nopoLlok
MonekynsapHa maca, B.O. 10200-12500 12400-14850
XapaKTepVICTVI‘-IHZrBI/?3KICTb B aLEeTOoHi, 0.10-0,13 0,09-0,12
Bmict aktuBHoro kuchto [O], % 2,2-2,5 2,1-2,3

BMmicT naHOK nepokcuMaHOro MOHOMepYy  5-TpeT-OyTunnepokcu-5-meTun-1-rekceH-3-iHy i,
Bi4NOBIOHO, BMICT aKkTMBHOrO kucHiwo B MO Ta moamdikoBaHOMY MarHito rigpokcuai Bu3Hadanm
MeToA0M rasoxpomaTorpadivyHoro aHarnisy npoaykTiB TepMiYHOro pos3nagy B i30KIHETUYHIA Touui
(483K).

Mexy MiuHOCTi npu po3tdary (op), Moaynb npyxHocTi (E) i BigHOCHe BMAOBXEHHS (gp)
BOTHECTINKOro MOMiMepHOro KOMMO3WTY BM3Ha4Yanu Yy BignoBigHOCTI 3i cTtaHgaptoMm ISO 527 3
AONOMOrOl0 YHiBepcanbHoi TecT-MawmHn ZWICK 1456.

YpapHy B'A3KiCTb BOTHECTIKOrO MOMiMEPHOro KomMnosuTy no 13ogy (Ai) 3 Hagpisom Bu3Ha4anu y
BignosigHocTi 3i cTaHaapTom ISO 180 3 gonomMoro MasTHUKOBOro npunagy PSW.

HocnigxeHHss Mopdonorii BOrHECTIMKOro NoniMepHoOro KOMno3uTy (CTyniHb arnomepaLii YaCTUHOK
MarHito rigpokcuay) NnpoBoAMnAM 3 AOMOMOrOK TPaHCMICIMHOrO enekTpoHHOro mikpockona OLYMPUS
BH2, obnagHaHoro uudposoto kamepoto OLYMPUS DP71.

[Ona BM3Ha4YeHHs BOMHECTINKOCTI 3paskiB MoniMepHOro KoOMMo3uTy BWKOPUCTOBYBaNM MeToq
BM3HAYEHHS HWXKHBOIO NMOPOry KOHLLEHTPaLii KUCHIO, Lo 3abe3nedye ropiHHs 3paska (KUCHEBUN iHOEKC
LOI). BumiptoBaHHs npoBogunuce y BignosigHOCTi 3i ctTaHaapTom EN ISO 4589 3 gonomoroto Tectepa
FTA Il LOI (Stanton Redcraft). HanmeHwy KOHUEHTpaLilo KMCHIO, NPpW SKIN NiATPUMYETBCA TOPIHHSA
3paska npotsrom 3 xB. (B 06'eMHUX NpoueHTax) npunmanu sk ingekc LOL.

Cnocib ogepXaHHSA BOTHECTIAKOro NoniMepHOro KOMMO3uTY 34iNCHIOBANM HACTYMHUM YMHOM.

[dvcnepcHui marHito rigpokcma nonepeaHb0 MoandikyBanv nepokcMaoBmicHum oniromepom [0 |
a6o MO Il. MogudikoBaHMI MarHito rigpokcua Bigainsany 3 CycneHsii LeHTpudyryBaHHaM i cylumnnm o
nocTinHoi Barn. Hagani B 3millyBay 3aBaHTaxyBanu nonionediH, Harpisanu, i, Nicng NOoro TONMEHHS,
0o poannasy nonionediHy Aoaasany mMoaudikoBaHWA AUCNEpPCHUA MarHito rigpokena. OpepxaHy
CyMill nepemiwyBanu, Noku ii TemnepaTypa i 06epToBMI MOMEHT Ha Bany He Jocsranu NocTiNHUX
3Ha4yeHb. [OTOBUM BOrHECTINKWMA MOMIMEPHUA KOMMO3UT MNpecyBanu Ha OXOMOMXeHin MeTanesin
noBepxHi i TabneTtysanu.

Mpuknag Ne 1. B peaktop emHicTio 1000 M, OCHaLWEeHU AMCKOBOK MiLLArKo i NPUCTPOEM And
npoayBkM aproHom, 3arpyxanm 450 r 1 %-ro BogHoO-nyxHoro po3umHy MO | (pH=8[) i 450r
avcnepcHoro marHito rigpokengy (MI). Cycnensito nepemiwysanu npu 313K npotarom 2 rog. [Micna
LbOoro MoAnMIKOBaHWA MarHito rigpokens BigainanuM LEeHTpUdyryBaHHAM i CylwluMnu Ha nosiTpi Ao
NoCTiNHOT Barn. 3pa3oK HAaMOBHEHOr0 KOMMNO3WUTYy OTpMMyBanu 3MillyBaHHAM B 3milyBadi (Brabender
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WHT 50) 3 o6'emom kamepu 55 cm3, obnagHaHomy OBoma Bankamu npu TemnepaTypi 493K.
LWBnakicte obepTaHHs poTopa niaTpuMyBanu MoOCTiMHOW — 50 06/xB. 3arpy3ky KOMMOHEHTIB B
3MilwyBay MNpOBOAWMMAM B HACTymHOMY nopsaky. CrnodaTtky 3asBaHTaxyBanu 24r TabnetoBaHOro
noninponineny M. MNicna gocarHeHHst NOCTIMHOrO 3HAYEHHSA TemMnepaTypy B 3MillyBadi i 06epToBoro
MOMEHTY Ha Bany (~3 XB.) 3aBaHTaxyBanu 36r mMoandgikoBaHOro MarHito rigpokcmay. 3MillyBaHHS
NpoBOAMMAM OO0 TUX Nip, NOKM TemnepaTypa KOMNO3uTy i 06epToBUA MOMEHT He Jocsaranu nocTikHUX
3HayeHb. [licnsa 3aBepLUEHHS 3MiLLYBaHHSA KOMMO3UT NpecyBany Ha OXONOAXEHI MeTanivHii NOBEPXHi
i, nicnsa BUTpUMKKM NpoTarom 48 rog., TabnetyBanun. XapakTepnucTukM KOMNO3uTy HaBedeHi B Tabn. 2.

Mpuknag Ne 2. BOrHecTinkun noniMepHnin KOMMNO3UT OTPUMYyBanNu aHanoriyHo Ao npuknagy Net.
Ak nonimep MaTpuLi BUKOpMUCTOBYBanu G6riokkononimep etuneHy u nponineHy (bril). Xapakrepuctuku
KOMMO3WTy HaBedeHi B Tabn. 2.

Mpuknag Ne 3. BOrHecCTinkun noniMepHnin KOMMNO3UT OTPUMYyBanNu aHanoriyHo Ao npuknagy Net.
Ak nomnimep maTpuuli BMKOPUCTOBYBanM CTaTUCTUYHWUIA KomoniMmep eTurneHy wu nponineny (CIM).
XapakTepucTukM KOMNO3nTy HaBeaeHi B Tabn. 2.

Mpuknag Ne 4. BOrHecTiikum noniMepHUin KOMMNO3uUT OTpUMYyBanu aHanoriyHo Ao npuknagy Ne 1.
Ak peakuinHO3g4aTHUI NepoKCMAOBMICHUI MoaudikaTop MarHito rigpokcuay sukopuctosysanu MO |l

Mpuknag Ne 5. BorHecTinkvMin noniMepHUMn KOMNO3WUT OTPUMYBanNuM aHanoriyHo o npuknagy Ne 2.
Ak peakuiiHO34aTHUIA NEPOKCMAOBMICHUA MoAMIKaTop MarHito rigpokengy sukopuctoysanu M0 |l
XapakTepucTukM KOMNO3UTY HaBeAeHi B Tabn. 2.

Mpuknag Ne 6. BorHecTinkuin nonimMepHUin KOMNO3UT OTPUMYBanuM aHanoriyHo Ao npuknagy Ne 3.
AK peakuiiHO34aTHUMI NEPOKCUAOBMICHUI MoaudikaTop MarHito rigpokcmuay BukopuctoByBanu MO |I.
XapaKTepucThK1 KOMMNO3NTY HaBeaeHi B Tabn. 2.

Mpuknag Ne 7. BorHecTinkuin nonimMepHuin KOMNO3UT OTpUMYBann aHanoriyHo Ao npuknagy Ne 2.
Moaudikauito marHito rigpokcugy nposoaunm 3 0,5 %-ro BOAHO-NYXHOro po3dynHy MO |I.
XapakTepucTukn KOMNO3UTy HaBeaeHi B Tabn. 2.

Tabnuuga 2
XapaKkTepuCTUKMN BOTHECTINKMX NOMIMEPHUX KOMMO3UTIB
Cro, % | Bmict O-O . -
Ne Tun NO | Big macu | rpyn-10°, I'Ionlmep Al , | MMa | Mla & LOOI’
npuknagy M MO/ mMaTpuui | kx/m % %
1 I 1,0 2,28 rmn 2,18 13,3 2353 | 0,89 | 24,6
2 1,0 2,28 B 3,50 11,3 1764 [1,14| 28,1
3 1,0 2,28 cnn 3,18 13,7 1569 | 2,52 | 25,7
4 Il 1,0 2,97 rmn 2,13 14,8 2399 | 1,08 | 23,9
5 1,0 2,97 B 3,75 12,4 1713 |1,45| 26,1
6 1,0 2,97 cnn 3,50 13,9 1507 | 2,88 | 27,4
7 I 0,5 0,89 B 2,75 9,7 1252 | 2,04 | 25,7
aHanor* Ca 0,75 - e - - - - 28,0
Creapat

* - hi3nKO-MexaHiYHi XapakTepucTUKM aHanory B naTteHTi BiACYTHI
** - BOFHECTINKMMK BBaXaloTbCs komno3ntn, LOI akux Binbwe 21 %, T06T0
BMICTY KUCHIO B aTMOcdepi

3MmeHLWweHHa kinbkocTi MO B komno3uti Hwk4ye 0,5 % npusBoauTb OO0 30iNblLUEHHs arperadii
YaCTMHOK AUCMEPCHOro MarHito rigpokcuay, Wo HeraTMBHO BNIMBAaE Ha (Pi3MKO-MEeXaHiYHi BNacTUBOCTI
KOMMO3WTY Ta MOro BOTHECTINKICTb Tak, Ha ®ir. 1 306paxeHo TEM- mikpodoTorpadito komnosuty Ml -
MM Ha ocHoBi HeMoaMdiKOBAHOro MarHito rigpokcuay, Ha SAKi BUOAHO arperaT 4aCcTUHOK MarHito
rigpokcuagy, Ha @ir. 2 - TEM-mikpodpoTorpadito KOMMNO3MTy Ha OCHOBI MOAUMIKOBAHOTO MarHito
rigpokcvay (npuknag 1), Ha Sk arperatv BIiACYTHi - YaCTMHKM MarHilo rigpokcugy po3nogineHi B
nonioneqiHi piBHOMIpHO.

B ToW ke 4ac, 36inbweHHsa BmicTy MO 6Ginbwe 1 % MOXe NpUMBECTM OO OECTPYKLUii NaHLoriB
nonionediHy npu aMmilyBaHHi MoAMIKOBaAHOro MarHito rigpokcuay Ta posnnasy nonionediHy nia gieto
BiNbHUX paaukanis, siki reHepyloTbCS NePOKCUA0BMICHUM OfiroMepoM nNpu TemnepaTypi NpoLiecy.

3anponoHoBaHui crnocib go3BoNse ogepXxaTu NoniMepHi KOMMO3MTU 3 BUCOKOK BOTHECTIMKICTIO Ta
i3NKO-MEXaHIYHNUMW XapaKTepPUCTUKaMK, WO OOCAraeTbCs 3a paxyHOK nonepeaHbol moamdikauii
ANCNEPCHNX YaCTUHOK MarHito rigpokcuay nepoKCUA0BMICHUM ONiIrOMepoM.
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®OPMYJIA KOPUCHOI MOJESI

Cnoci® oaepaHHs1 BOrHECTINKOro MoniMepHOro KOMMO3uTy, LLO BKMOYAE 3MillyBaHHSA AUCNEPCHOrO
5 rigpoKcuay marHito 3 posnnaBom nosnioneqiHy, kM Biapi3HAETbLCA TUM, WO OMCNEPCHUI TigpoKeua
MarHito nonepegHe0 MoANMDIKYIOTb NEPOKCUOOBMICHUM ONirOMEPOM 3ararnbHOi PopMynu:
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akun 6epyTb B KinbkocTi 0,5-1 % Big Macu gucnepcHoro rigpokcuay MarHito.

@ir. 1
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Dir. 2

Komn'totepHa BepcTka |. CkBopLioBa
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