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KopucHa mogenb HanexuTb Ao ranysi BUpobHULTBa copbLuiHO-QinbTpyBanbHMX mMartepianis ans
OUMLLIEHHA BOAM Bi4 BaXKux MeTaniB, i Moxe OyTu BMKOpUCTaHa Ha NiANPUEMCTBAx XWUTMOBO-
KOMYHarbHOro rocnofapcTtsa, B XiMiYHi/ Ta iHWKNX rany3sax NnpoMUCNOBOCTI.

BunyyeHHs BaXkMx MeTaniB 3 NMPOMWUCIOBUX CTIYHMX BOA, HaNpuknag, ranbBaHiYHUX uUexiB, 3
KaTaniTMYHUX 3anuLLKiB, LLO YTBOPKKOTBECS Ha nignpuemcTBax HadpToximiyHoi abo dapmaueBTUYHOT
NPOMUCIOBOCTI, B pe3ynbTaTi BigHOBMEHHS I'PYHTIB, 3a0pyaAHEHNX BaXKkumMu MeTanamu, € Bce binbLu
Ba)XXNMBO NpobremMoto, OCKINbKU BaXkki meTanu 3rybHO BMNMBalOTb Ha HABKOMULLHE cepeoBuLle, a
iX BMAINEHHS1 NpeacTaBnsie eKOHOMIYHUI iHTepec. ToMy, 3 0gHOro OOKY, NPIOPUTETHUMU € EKOJIOTIYHi
acnektu, a 3 iHWoro 60Ky BaXNIMBMM € TaKOX OTPUMAaHHS LiHHUX MeTanis. [JooaTKOBOK BaXIMBOIO
cepoto 3acTocyBaHHS COPOEHTIB AN BUNYYEHHST BaXKKMX MeTaniB € MOXIMBICTb BUKOPUCTaHHS Mpu
OYNLLEHHI NUTHOT BOAMW.

[nsa 3as3HadeHux noTpeb BigOMi paHille 3acTocoByBaHi COpBEHTM 4YacTo He MatoTb HeobXigHOT
copOuinHOi  3gaTHOCTI  Ans  3B'A3yBaHHs  MeTaniB  [OCTATHbOK  Mipol, Hanpuknag, 3
BNCOKOKOHLIEHTPOBaAHUX ab0 HU3bKOKOHLIEHTPOBAHMX PO34MHIB ab0 3 CUIbHOKUCNOTHUX PO3YUHIB,
30Kpema TakoX Yy NPUCYTHOCTI iOHIB Ny>XHUX abo nyxHo3emernbHUX MeTanis. KpiMm Toro, Bigomi paHiwe
copbeHTn HamnuyacrTiwe He cTabinbHi y BcboMy Aianas3oHi pH Biga 0 go 14. BHacnigok sk npasuno
He3a[oBiNbHOI COpOUIMHOT 34aTHOCTI BigOMUX COpPOBEHTIB, 4YacTo HeobXigHWM Bemnukui obcsar
copbeHTy, abo OaraTopas3oBe MOBTOPEHHS Mpouecy, Hanpuknag, Ans 3abesnedyeHHs OTPMMaHHS
BOAW, LLIO HE MICTUTb BaXKmx MeTaniB. B pesynbTaTi LbOro npouecu 3B'A3yBaHHA MeTany € gyxe
TPYOAOMICTKMMMU | AOPOTUMM.

Ak agcopbeHTN ans BMaaneHHs Hebes3nevyHux XiMiYHMX NPOAYKTIB OpraHiYHOro Ta HeopraHiYHoOro
NOXOMKEHHSA B TEXHOMNOMSAX BOAOOUMLLEHHS aKTUBHO BUKOPUCTOBYIOTBCS MMHUCTI MiHEpanu 3aBasku
cneundiyHin  WwapysaTid CTPYKTYpi, BEnWKin nnowi noBepxXHi 4acTUHOK, MOPMUCTOCTI, HaABHOCTI
aKTMBHMX LIEHTPIB, BMCOKIl KaTioHooBOMiHHin emHocTi [Uddin, M. K. (2017). A review on the adsorption
of heavy metals by clay minerals, with special focus on the past decade. Chemical Engineering
Journal, 308, 438-462.].

Binomuii copbeHT [[MateHT Pocii RU2676067C2, MIMK B01J20/26, B01J20/32, C02F1/28, 2018],
AKMN CKNagaeTbCs 3 MOPUCTOro mMaTepiany OCHOBW, MOKPUTOI MOMiMEpPOoM, WO MICTUTb amiHorpymny.
MopucTtnii martepian OCHOBM MOXE MICTUTU OpraHiyHun nomnimep, HeopraHiyHu maTtepian abo
KOMMO3WLUINHWI MaTepian opraHiyHMX nomniMepiB Ta HeopraHiYHUX mMatepianis, abo Moxe cknagartucs
3 HUX. AK opraHiYyHuin nonimep Ans NOPUCTOro Martepiany OCHOBU MoXe OyTu BMOpaHuin noniakpunar,
nonimeTakpunar, noniakpunamig, NONIBIHINOBMI CNUPT, Nonicaxapug, a TakoxX X cymiwi. Mopuctmm
MaTepiarioM OCHOBWM TaKOX MOXe OyTu BOMOKHWUCTMI MaTepian. FAK HeopraHiyHwi Mmatepian ans
OCHOBM MOXe OyTu obpaHuin oKkcua KpeMmHito, okcug antoMiHilo, OKCcua MarHito, OKCUA TUTaHy, okcuay
LMPKOHIO, MarHeTuT, UeoniT, TopanatuT, KepamiyHi MaTepianu, CKNO Ta iHWi pPeyvYoBUHMN.
O6GO0B'sI3KOBOK0 YMOBOK peanisalii JaHOro BUHaxo4y € YiTKe BU3HAYeHHS KOHUEeHTpauii amiHorpyn
noniMepy, HaHECEHOro Ha MOPUCTY OCHOBY, perynoBaHHA 00'eMy nop NOPUCTOI OCHOBM Ta
AOAepKaHHSA MeBHOro CniBBiAHOLIEHHSA MK LUMKU XapakTepucTukamu. Lle pobuTb npouec peanisauii
OAHOro BMHaxo4y CKMNagHWM i TPYAOMICTKUM, WO He 3abe3neyye NPOrHO30BaHWM pesynbTaT no
copOuii Baxkmx meTanis.

Bigomun cknag ¢inbTpyBanbHOro Matepiany Ans OYMLLEHHS MWUTHOI BOAW, SKMW MICTUTb CyMmill
©aBOBHsIHOT Ta OepeBUHHOT Lenonosu, CKITOBOJIOKHO, aKTuBoBaHe Byrinns Ta
mMenamiHocpopmanegerigHy  cmony. Lo cymiww  obpobnstoTe  3B'A3ylouMM  Ta  NaTeKCcoM.
3anponoHoBaHu cknag dinbTpyr4oro Matepiany OO3BOMSAE 3MEHLUMTU Y BOAi KifbKiCTb 3aBUCMUX
PEYOBUWH, aKTUBHOro xnopy Ta 6apsHukiB [[MaTeHT YkpaiHn UA48334U, MINK B01D39/02; B01J20/00,
2002]. OcHOBHMI Heponik UbOro Martepiany nonsrae B TOMY, WO BiH AEMOHCTPYE HeOOCTaTHIO
€(EeKTMBHICTb BOJOOUULLIEHHS, 30KpEMA MO BiJHOLIEHHIO [0 CMOMYK 3ari3a i MapraHLo.

Bigome BMKOPUCTAHHA HETKaHMX BOMIOKHUCTMX MaTepianiB y cknagi aBToMobinbHUx inbTpiB ans
OuMLLEHHS NOBITPA Big YacTok nuny [mateHT CLUA US4976858, MIMK BO1D 39/14, 1990]. 3MiHtot0um
NOBEPXHEBY LWiMbHICTE HETKAHOro MaTepiany, MOXHa perynioBatyv NPOMYCKHY 3A4aTHICTb inbTpiB
3anexHo Big diameTpa 4acTok nuny. HeTkaHuin maTepian HU3bKOIT LWINBHOCTI MOXHa BUKOPUCTOBYBATH
ANsi NepBYHHOI inbTpauii, a HeTKaHUM MaTepian BMCOKOI LUiNbHOCTI MOXHa BMKOPUCTOBYBaTW ANS
BTOPUHHOI inbTpauii. IHpopmauis WoA0 BUKOPUCTAHHA HETKaHMX MartepianiB SK OCHOBWM And
BUrOTOBMNEHHA iNbTpiB A4Ns BOAM aBTOpaM 3anponoHOBaHOI KOPUCHOT MOoAeni He Bigoma.

Bigomui copbuinHo-dinbTpyBanbHUA BOTOKHUCTUI MaTepiarn, Y MiXKBOMIOKOHHOMY MPOCTOpi SIKOro
3HaxXoAsATbCS OPIOHOANCNEPCHI YAaCTUHKN XEMOCOPOEHTY, NPUYOMY sIK XEMOCOPOEHT BMKOPUCTOBYIOTb
TBEpOy CKMajoBy 3BaploBanbHOro aepo3osiio, L0 YTBOPKETHCHA MPWU ChartoBaHHI 3BaproBanbHUX
enektpogie [[MateHT YkpaiHm UA96009U, MIK BO01D39/00, 2015], a 9k BONOKHUCTMMA MaTtepian
BMKOPUCTOBYETBLCSI TONMKOMPOOUBHUI MaTepian 3 NaBCaHOBOrO BOJIOKHA. 3anponoHOBaHWIA cKnag
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MaTtepiany npuMsHayeHUn Ons OYULLEHHSA MOBITPS Bi TOKCMYMHMX KUCAWUX rasiB, Hanpuknag okcuay
cipku (1V), i He MoXxe ByTn BUKOPUCTaHWIA AN OYMLLEHHS BOOM.

B ocHOBY KOpuMCHOI MoZeni NocTaBneHo 3agady CTBOPUTU Takui cnocibé oTpumaHHA copbuiniHo-
GiNnbTpyBanNbLHOro BOMOKHUCTOrO MaTtepiany Ans OYULLEHHS BOAM, Y MDKBOMIOKOHHOMY MPOCTOPI SKOro
3HaAXO4ATLCA APiIOHOAMCNEPCHI YaCTUHKN XeMOCOPOEHTY, B SIKOMY 3MiHOIK BUKOPUCTaAHUX MaTtepianis
Ta gin, y maTtepiani 3abe3neyyeTbCs NOEAHAHHA HeOOXiAHMX CopbuinHUX Ta inbTpyBanbHUX
BNAcTMBOCTEN Ta MiLLHOCTI.

MocTaBneHa 3agava BUPIWWYETLCA TUM, WO B CNOcobi OTpUMaHHSA copOUiiHO-iNbTPyBanbHOMo
BOJIOKHMCTOro MaTepiany ans ouMeHHs1 Boay nepegbaveHa Taka nocnigoBHICTb Ailt:

Cno4yaTKy BUroTOBNSATb BOMIOKHUCTY OCHOBY, 4151 YOO BUTOTOBMSIIOTE FONIKONPOOVBHUI HETKAHWI
mMartepian 3 BigxoAiB nosiypeTaH-nosiamiaHnX XiMiYHUX BOSTOKOH.

Y [opgaTKkoBOMY BapiaHTi BUKOHaHHSA crnocoby goaatoTb KnenoBi GIKOMMOHEHTHI BOMOKHA Tuny
"anpo/obonoHka".

Hani y iHwWomy [opoaTKkoBOMY BapiaHTi BUMKOHaHHA crnocoby HeTkaHui martepian CKpinnoTb
roNKonpoGMBHUM METOO0M 3 TPUKOTAXKHMUM MOMOTHOM 3 GABOBHSAHOIT MPsiXi.

[ani Ha BOMOKHUCTY OCHOBY HAHOCATb XEMOCOPOEHT Yy BUrMAAl BOOHO-MOMIMEPHOI Aucnepcii,
nNpuyYOMy K  XEeMOCOPOEHT  BMKOPUCTOBYKOTb  FNMHUCTI  MiHEpanu MOHTMOPWIIOHITOBOrO i
nanuropcekitToBoro Tuny. Hampuknag, gucnepcito XeMoCcopBeHTy HaHOCATb pakerbHUM HOXEM Ha
NMOBEPXHIO BOMOKHUCTOI OCHOBW, 4YMM 3abe3neyvyeTbCa pPiBHOMIpHE BBEAEHHS afacopbeHTy y
BHYTPILLHIO CTPYKTYpPY MaTepiany. Ak BapiaHT, XeMOCOPOEHT BUKOPUCTOBYIOTb Yy BUMMSAI AMcnepcin Ha
OCHOBIi 2-3 % po34MHy kpoxmanio abo 3 % po34MHy nonisiHinoBoro cnupTy. licna Yoro oTpumaHun
BOJSIOKHUCTUI MaTepian niacywyoTb.

BBegeHHss B BOMOKHUCTY OCHOBY BWCOKOAMCNEPCHUX YACTUMHOK MIMHUCTUX MiHepanis
MOHTMOPUITOHITOBOIO i NANMropCcbKkiTOBOro TUMY sIk XeMOCOPOEHTIB [03BOISIE NOEAHYBATN COPOUINHI i
inbTpyBanbHi BNacTUBOCTI.

BeBegeHHs xemoCOpOeHTy y BUMNSA4i [MUHW  MOHTMOPUIIOHITOBOrO i NanuUropcbKiTOBOro y
BOMOKHWUCTY OCHOBY Yy BWUrMagi Aucnepcii Ha ocHoBi 2-3 % po34vmHy kpoxmanio abo 3 % posumHy
noniBiHINOBOro CNMPTY NiaBULLYe cOpOUiMHY 30aTHICTE OTPMMaHMX Martepianis, a Takox 3abesnevye
OTPUMAHHA AOCTaTHBLO eNacTUYHMX BOMOKHUCTUX MaTepianiB 3 BUCOKMMU NMOKA3HUKAMM MiLHOCTI.

[dopgaBaHHA knenosBmx BIKOMNOHEHTHMX BOMOKOH TuNy "sapo/obonoHka" Ao BiAxoAiB noniypetaH-
noniamigHux XiMiYHUX BOMOKOH NPV BUTOTOBIEHHI BOFIOKHUCTOrO martepiany 3abeanevye perynoBaHHs
NOBEPXHEBOI LLifIbHOCTI BOSIOKHUCTOI OCHOBW MpPU OTPMMaHHI HETKAHOro marepiany, nigBuLlye NMoro
MeXaHi4yHy MILHICTb, a OTXe i TpnBanicTb BUKOPUCTaHHA inbTpiB Ha OCHOBI MaTtepiany.

CkpinntoBaHHs HETKaAHOro Mmartepiany nepes HaHECEHHSIM XeMOCOPOEHTY rofkonpoOGUBHUM
METOAOM 3 TPUKOTAXXHUM MOSIOTHOM 3 OaBOBHAHOT NPSXi NiABULLYE MEXaHiYHY MiLHICTb OTPUMYBaHOTIO
copbuiHO-iNbTPyBanbHOrO BOSIOKHUCTOrO MaTepiany, pobuTb i OOCTaTHLOK AN TpUBarnoro
BUKOPUCTaHHS inbTpiB Ha il OCHOBI.

Bce pasom 3abesneyye OTPMMaHHA BOMOKHUCTOrO MaTepiany i3 BUCOKAMU COPOUiIMHUMHK
BNacTMBOCTAMM. BonokHWCTMIA MaTepian Mae pO3BWHEHY MOPUCTY CTPYKTYpy, WO 3abesnevye
dinbTpyBansHUM edekT. MiuHiCTb MaTepiany goctaTHA ANA TPMBAoro BUKOPUCTAHHS.

Mpuknagm BUKOHAHHA CNOCOO6Y:

Mpuknag 1. CopOuinHO-INbTPYHOYMIA BOMOKHUCTUI MaTepian Afs OYULLEHHS BOAW OTPUMYIOTb
HaCTYNHUM YUHOM.

3a BOMOKHUCTY OCHOBY BMKOPWCTOBYIOTb HETKaHi mMaTepianu, OoTpuMaHi 3 BigxofiB noniypetaH-
noniamigHUX XxiMiYHMX BOSIOKOH, SIKi CKMagalwTbCs 3 KOMMMEKCHMX noniamigHnx BonokoH Nylon 6.6
f20/1 (niHiHa rycTuHa 3,3 Tekc) Ta noniypetaHoBmUX BONOKOH Lycra 162C (niHiiHa ryctuHa 4,4 Tekc) y
cnigBigHoweHHi 70/30 wmac. %. [Ons 36inblieHHss MILHOCTI NpW HacTynHin TepMoobpoObui i
peryrnoBaHHsl MOBEPXHEBOI LiNbHOCTI BOMOKHUCTOI Macu A0 BUXIQHOrO cknagy AoAaBanuvcs KIemnosi
bikomnoHeHTHi BonokHa Acebon 4/51 black (0.44 Tekc) (20 mac. %) Tvny "dgpo/obonoHka", ski
cknagawTbca 3 nonietunentepedTanaty (agpo, Tnn=265 °C) Ta BEpPXHbLOrO JErkOnIIaBKoOro
KomnoHeHTy (colET) (Tnn=110 °C) gn.

Ons nigcuneHHs MexaHiYHOi MiLHOCTI HETKaHOro MaTepiany, Noro CKpinmoBanyM ronkonpoodrBHUM
METOAOM 3 TPUKOTAXKHWM MOSIOTHOM 3 MOBEPXHEBOK LWinbHicTo 240 r/M?, sike Gyno BUrOTOBMEHO
nnaToBaHUM MNepPenneTeHHM 3 BUKOPUCTaHHAM BaBOBHSHOI Npsixki 3 MiHiNHOW WinbHicTo 25 Tekc Ta
NonieTUNEeHOBNX  KOMMIEKCHUX HUTOK FMiHiINHOKW  LWinbHiCTIO 16,5 Tekc Ha OOHOMOHTYPHIN
KpyroB'sasanbHin mawwuHi Tuny MC.

Ona nigcuneHHss copOuiiHOT 34aTHOCTI OO0 BOMOKHUCTOI OCHOBM BBOAWIUCL MOPOLLUKWA TIIMH
MOHTMOPUIIOHITOBOrO TUNY B KinbKocCTi Big 5 Ao 40 % Big macu HeTkaHoro marepiany y Burnsgi
HaMOBHEHWX AMCNEPCIA KpOXmMarntio 4M MOMiBiHINOBOro CAMPTY pi3HOI KoHueHTpadil (Big 0,5 go 3 %).
[nsi piBHOMIPHOro MPOHUKHEHHS agcopbeHTy B CTPYKTYpYy HETKaHOro maTepiany BMKOPMCTOBYBaru
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pakenbHUN HiXK, WO pyXaBCA napanenbHo Ta NepneHAUKYNSpHO MOBEpXHi HeTKaHoro maTtepiany.
OTpuMaHui 3pasok BUCYLLYBaNu y cylimnnbHin wadi npotarom 60 xB 3a Temnepatypu t=100 °C.

Mpuknag 2. CopbuinHo-inbTpyBanbHUIA BONTOKHUCTUIA MaTepian ANsi OYULLIEHHS BOAW OTPUMYIOTb
HaCTYNHUM YNHOM.

3a BOMOKHUCTY OCHOBY BMKOPWCTOBYIOTb HETKaHi MaTepianu, OTpUMaHi 3 BiaxopniB noniypetaH-
noniamigHUX XiMiYHMX BOSIOKOH, SIKi CKNagalTbCs 3 KOMMNMEKCHUX noniamigHux BonokoH Nylon 6.6
f20/1 (niHiiHa ryctuHa 3,3 Tekc) Ta noniypetaHoBmx BOMOKOH Lycra 162C (niHiiHa rycTuHa 4,4 Tekc) y
cniseigHoweHHi 70/30 mac. %. [Ona perynioBaHHS NOBEPXHEBOI LUINbHOCTI BOFIOKHUCTOI OCHOBWU [0
BUXIiAHOroO cknafgy gogasanucs kremnosi BikomnoHeHTHI BornokHa Acebon 4/51 black (0,44 tekc) (20
mMac. %) Tuny "agpo/obonoHka", Aki cknagarTeca 3 nonieTuneHtepedTanarty (agpo, Tnn=265 °C) Ta
BEPXHbOrO Nerkonnaekoro koMnoHeHTy (col1ET) (Tnn=110 °C) an.

[nsa nigcuneHHa MexaHivYHOI MiLHOCTI HETKAHOro MaTepiany, Aoro CKpinmtoBasny ronkonpoodBHUM
METOAOM 3 TPUKOTAXKHWM MOSNIOTHOM 3 MOBEPXHEBOK LWiNbHiCTI0 240 /M2, ke Gyno BWUroTOBMEHO
nnaToBaHMM MNEPENNETEHHAM 3 BUKOPUCTaHHAM OaBOBHSAHOI NPsiKi 3 MiHIMHOW WinbHicTio 25 Tekc Ta
NONIeTUNEHOBNX KOMMIEKCHUX HUTOK MiHINHOKW  LWinbHiCTIO 16,5 Tekc Ha OOHOMOHTYPHIN
Kpyros'ssanbHii mawmHi Tuny MC.

Ona nigcuneHHss copbuiiHOT 34aTHOCTI 4O BOMOKHUCTOI OCHOBM BBOOMITUCb MOPOLLKX [AVH
NanuropcekiToBoro Tuny B KinbkocTi Biga 5 go 40 % Big macu HeTkaHOro marepiany y BuUrnsagi
HaMOBHEHNX AMCMEepPCin KpoXmanio Yu MoMiBiHINOBOro cnMpTy pi3HOI KoHueHTpadii (8ig 0,5 oo 3 %).
[ns piBHOMIPHOro MPOHUKHEHHS aacopbeHTy B CTPYKTYpPY HETKaHOro marepiany BUKOPWUCTOBYBanu
pakenbHUIM HiXX, WO pyxaBcs napanenbHO Ta NEpneHaMKYNspHO MOBEPXHiI HEeTKaHOro martepiany.
OTpuMaHui 3pasok BUCYLLYBanNu y cylimnbHin wadi npotarom 60 xB 3a Temnepatypu t=100 °C.

36inbLUeHHA  KINbKOCTi TMMHOMOPOLLKIB B CTPYKTYpi BOMOKHWCTOro matepiany no 40 % He
NpU3BOAMTbL A0 3HAYHOrO MiABULLIEHHS COpPOUINHOT 34aTHOCTI OTPMMaHMX MaTtepianie B 3B'I3KY 3 TUM,
WO 3HA4YHO 3MEHLUYETbCS MNrowa MoBepxHi i ob6'eM nop oTpumaHux MmaTepianiB. 3MeHLLEeHHS
KOHLEHTpaUih po34MHiB MoniBiHiNoBoro cnupty i kpoxmanto Ao 0,5 % Anst ogepaHHs HanoBHEHUX
ancnepcin He 3abesnevye qikcalito TMUMHOMOPOLWKIB B CTPYKTYpi BOJIOKHUCTOro Marepiany, Wo
NPU3BOAMTb [0 MOFIPLIEHHS NOro copbuiiHMx xapakTepucTuk. [MigBULLIEHHS KOHLIEHTpaLii pO34uHIB
MONIBIHINOBOro CNMPTY i Kpoxmanto noHag 3 % npu3BoAMTb OO0 OTPUMAaHHSA B'A3KUX HaMOBHEHMWX
AVCMEepCiN, WO YCKNagHIE pPiBHOMIPHE HaHEeCEeHHA | po3nogin rNMHOMOPOLLKIB B CTPYKTYPI
BOMOKHWUCTOrO Martepiany Ta noripLye noro copbuinHo-ginsTpyBanbHi BNacTUBOCTI.

Matepian moxe ©OyTn BWUrOTOBNEHWA 3 BIQOMOI CUPOBMHM, 32 BIAOMUMMW TEXHOMOriSMU 3
BUKOPUCTAHHAM HasBHOIO MPOMUCIIOBOro 06nagHaHHs.

®OPMYA KOPUCHOI MOJEN!I

1. Cnocib oTpumaHHs copbuinHo-inbTpyBanbHOro BONMOKHUCTOrO MaTtepiany Ans OYMLLEHHSA Boau, 3a
SAKMM Ha BONOKHMUCTY OCHOBY HAHOCATb XEMOCOPOEHT, AKMIN BiAPISHAETLCA TUM, O SIK BONMOKHUCTY
OCHOBY BUrOTOBMSIOTb TONKONPOOMBHUI HETKaHWI MaTepian 3 BigXOAiB noniamig-noniypeTaHoBmX
XiMiYHVMX BOSIOKOH, K XEeMOCOpPOEHT BWKOPWUCTOBYHOTb FMMHUCTI MiHEpanu MOHTMOPWIIOHITOBOIO i
NanuropcekiToBOro Tuny, siki HAHOCATb Ha BOJIOKHUCTY OCHOBY Y BUMMsAi Aucnepcii, micna 4oro
OTPUMaHU BONOKHUCTUI MaTepian NiacyLwyoTb.

2. Cnoci6 3a n. 1, Ak BiQPI3HAETLCA TUM, O XeMOCOPOEHT Yy BOJSIOKHUCTY OCHOBY BBOASATbH Y
BUIMA4i AUCnepcin Ha ocHOBI 2-3 % po34MHy Kpoxmanto abo 3 % po3vmHy NoniBiHINOBOro CAMPTY.

3. Cnoci6 3a n. 1, AkMN BiAPI3HAETLCA TUM, WO NPU BUFOTOBIMEHHI BONOKHUCTOrO Matepiany Ao
BiAX0AiB nomniypeTaH-noniaMigHMx XiMiYHUX BOMOKOH AOLAKTh KNewoBi GIKOMMOHEHTHI BOMOKHA Tuny
"anpo-000noHKa".

4. Cnoci6 3a n. 1, AkMin BigpIi3HAETbCA TuUM, WO HETKaHMMW MaTepian nepes HaHECEeHHS M
XEMOCOPOEHTY CKPINmMoTb FONKONPOOMBHMM METOAOM 3 TPUKOTEXKHUM MOMOTHOM 3 6GaBOBHSAHOI
NpsXi.

Komn'toTepHa BepcTka J1. Bypnak
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