YKPAIHA o UA 151330 @sU

(l (51) MK
2 B01J 20/10 (2006.01)

Q

HALIOHANBHUA OPrAH
IHTENEKTYAJbHOI
BNACHOCTI
OEPXABHE NiAnNPMeEMCTBO
"YKPAIHCbKUW IHCTUTYT
IHTENEKTYAJbHOI
BITACHOCTI"

A0,
SRS

(12) ONMC OO NATEHTY HA KOPUCHY MOJIEJ1b

(21) Howmep 3assku: u 2021 07677 (72) BuHaxigHVK(W):

(22) Data nopanhs sasekn:  28.12.2021 DaueHko Bita BacunisHa (UA),

. Xo6oToBa EniHa BopuciBHa (UA),
(24) ﬁs;:é:’;:;g:;;:;:ro? 07.07.2022 KonopsixHun Bonogumup MakcnmoBu4

BMNAaCHOCTI: }_IUA)' o UA
(46) NybGnikauis BinomocTern 06.07.2022, Bron.Ne 27 icin [ienmc Onekcanaposu (UA)

Npo AepxKaBHy (73) Bornogineus (BonodinsLi): 5

peecTpauiio: XAPKIBCbKUU HALIIOHAITbHUIA

ABTOMOBINIbHO-AOPOXHIN
YHIBEPCUTET,

Byn. Apocnasa Mygporo, 25, m. Xapkis, 61002
(UA),

DaueHko Bita BacuniBHa,

Byn. TepuxiBcbka, 24, kB. 11, M. Xapkis, 61093
(UA)v

Xo6oToBa EniHa BopuciBHa,

Byn. Akagemika lNasnosa, 311, k8. 148, m.
XapkiB, 61168 (UA),

KonopsixxHun Bonogumup MakcnmoBuy,
np. TpakTtopobyaiBHukiB, 152, kB. 81, m.
Xapkis, 61611 (UA),

Nicin JeHnc OnekcaHapoBuY,

Byn. KynbTypu, 16, kB. 65, M. Xapkis, 61058
(UA)

(54) CNOCIB OYULLEHHA CTIHHUX BOL Bl OPrAHIYHMX BAPBHUKIB 3A OOMOMOIro MigHO-
LIUHKOBOI'O ®EPUTY

(57) Pedpepar:

Cnoci® o4uLLEeHHs CTIYHUX BOZA Big OpraHiyHMx ©apBHUMKIB 32 LOMOMOIOK MiAHO-LUHKOBOrO cheputy,
IO BKIHOYAE MpOBedeHHsA mnpoueciB copbuii i doTokaTaniTMMHOro posknagaHHa OGapBHUKIB Npu
BMKOPUCTaHHI MigbBMICHOIO pepuTy, 3rigHO 3 KOPUCHOK MOAENM0 CTiYHI BOAW OYMLLYIOTb Bifg
opraHiyHnx OapBHUWKIB MeTUNBIONETY, METUEHOBOro CUHLOro, KOHro 4epBOHOro 3a [OMOMOroH
MiZHO-LIMHKOBOIO hepuTy cknagy Zno,s7sCuo,1Fes,4204, MpoLEC OYMLLEHHSA NPOBOASATL Y CTaLiOHapHMX
ymMoBax npu poscisHOMY BMOWUMOMY CBITMi 3 BapilOBaHHSAM 4acy MpoOBefeHHsI npoLecy Ta MacoBOro
cnieBigHOLWEHHA dhepuT:6apBHMK 3 MOBEPHEHHSIM OYMLLEHMX BOA Y MOYATKOBUN TEXHOMOTYHUIA LUK,
nNpu4yoMy €edEKTUBHICTb MPOLECiB OYUCTKM CTIYHUX BOA Big oOpraHiyHux 6apBHUKIB  Eeapsiuk
0B4YMCIOTb 3a PIBHAHHAMM 3aNeXHOCTI Big Yacy T i MacoBOro CniBBigHOLWEHHST hepuT:6apBHUK N, a
came:

Eme=7,815+1,7361+0,06714n-0,0142472-0,0002691tn-2,591-10-°n%+1,863-10-6t2n+5,263-10
9tn2+2,906-10-°n3;
Emc=22,67+21-0,02173n-0,0208112+0,0002241tn+1,007-10-°n2+1,545.10-%t2n-5,869-10-%tn?-1,112-10
9n3;

Eky=4,352+0,55971+0,01044n-0,0026771%+0,00031491tn-4,928-10%n2-2,892-10-%12n+3,241-10
9tn2+6,54-101%n3,
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KopucHa mopenb HanexuTb OO0 ranysi OXOpOHW HaBKOMWLUHBOrMO cepefoBulla i Moxe O6yTu
BUKOpUCTaHa npu ¢apbyBaHHI TKAHUH, TEXHOSONSAX OYMLLEHHSI CTIMHUX BOA Bif OpraHiyHMX Chomyk,
copOUinHMX npouecax i kaTaniTM4HUX NEPETBOPEHHSIX.

Bigomnii cnoci6 oumnctkm [U.S. Patent 4,193,866 Ferrite flocculating system George M. J.
Slusarczuk, Ronald E. Brooks. Date of Patent: Mar 18, 1980] BOAHOI CyCMeH3ii WsXOM BUOANEHHS 3
Hel woHanmeHwe 60 % 3aBUCNUX YaCTUHOK, LLO BKIKOYAE CycneHAyBaHHSA MOPOLUKY MarHiTHOro
teputy 3aranbHoi dopmynu Fe:0sMeO, Wwo MICTUTb 3amni30 K OCHOBHWUA KOMMOHEHT. Po3mip
4aCTMHOK 3HaxoamuTbes B Mexax Big 200 A go 100 mkm. [Jo cuctemMmn 4oAaTKOBO BBOAATL (PIIOKYMSHT
(0,01-1 yactuHK nonietuneHimiHy Ha 100 yacTMH BogM), iKW CNPUSE YTBOPEHHIO Npu dpnokynauii
CMINbHOI LWINBHOI Ccymiwi 3 ii noganblWMM OCafXeHHAM Ta BigdineHHsm ocagy. OCHOBHMMU
Heponikamu cnocoby-aHanora € LMpoKe BapiloBaHHS PO3Mipy YAaCcTMHOK hepuTy, WO MOXEe CYTTEBO
BMMMBATU Ha XapaKTEPUCTMKN NPOLLECY OYMLLEHHS Ta 4OAATKOBI 3aTpaTu Ha BBeAEHHA (DNOKYNSHTY.

Binomnii cnocid [Mahto TK, Roy A, Sahoo B, Sahu SK (2015) Citric acid fuctionalized magnetic
ferrite nanoparticles for photocatalytic degradation of azo dye. J. Nanosci. Nanotechnol. 15:273-280]
doToKaTaniTM4HOro  pPO3KMNafdaHHs  KOMMOHEHTa MNPOMWCIOBUX  CTiYHMX BoA4 — a3obapBHUKa
mMeTunopanxy (MO) 3a JONOMOrod HaHOYaCTMHOK MarHiTHUX deputiB FesOs4, MnFe204, ZnFe20a, Wwo
CWHTE30BaHi MeTOAOM CMiBOCaXEHHS, PYHKLIOHaNi3oBaHUX NMMMOHHOK KUCNOTOK Ta BUCYLLUEHUX Y
BakyyMi. ®oTokaTanituyHy gerpagadito MO (koHUeHTpauis BogHoro po3ymHy 20 mr/n) npoBoaaTe npwu
COHSIYHOMY OMPOMIHEHHI Ta MacoBomy cniBBigHowWweHHI ¢epnT:MO=30. OCHOBHMMMK Heaonikamu
crnocoby-aHanora € 3aTtpaT Ha BBEAEHHS JIMMOHHOI KUCMOTWU, HasiBHICTb BaKyyMHOrO CYLUiHHS
peareHTy Ta 3aneXHiCTb NPOLECy Bif iIHTEHCUBHOCTI COHAYHOrO ONPOMIHEHHS.

Ak Hanbnwmx4umi aHanor BubpaHo cnocid ovnLLeHHS BOGHOMO po3ymnHy Big 6GapBHMKa ManaxiToBoro
3eNeHoro 3a paxyHok copbuii Ta doTokaTaniTM4HOro po3knagaHHs Mpu BUKOPUCTaHHI heputHOro
maTepiany cknagy CuozsFez7504 [Zaharieva K., Rives V., Tsvetkov M., Cherkezova-Zheleva Z.,
Kunev B., Trujillano R., Mitov I., Milanova M. (2015) Preparation, characterization and application of
nanosized copper ferrite photocatalysts for dye degradation under UV irradiation. Mater. Chem. Phys.
160:271-278]. Cnoci6 3aincHiooTb ¥y 10> M BogHOMY po34MHi ManaxiToBOro 3efieHoro npyv MacoBoMy
cniBBigHowWeHHI hepuTt:06apBHMK=278. licna 30-XxBWNMMHHOrO "TemMHOro" nepioay (4nsi BCTAHOBIEHHS
piBHOBarn npouecy copbuii) cuctemy BUCBITMIOOTE YP-namnow npu 6e3nepepBHOMY MarHiTHOMY
nepemiwyBaHHi cycneHsii (350 MuH1) Ta 6apboTyBaHHs nosiTpaAm (45 n/d). Ller cnocidé gossonsie
3abe3neynTn BUCOKUI piBEHb OYULLIEHHS CTiIYHMX BOA 3a paxyHOK BENUKOI KibKOCTi agcopboBaHOro
OapBHMKa ManaxiToBoro 3eneHoro Ta OTOKaTamniTMYHOI aKTMBHOCTI HAHOPO3MIPHOIO MOPOLLKY
deputy Migi. OCHOBHUMUW HeaonikaMn NPOTOTUMNY € 3aneXHICTb NapameTpiB NPoLEecy OYULLEHHS Big
nocrigoBHOCTI BUAIB ONPOMIHEHHA CyMili, WO pearye, a TakoX €EHeproButpaTu Ha MarHiTHe
nepemiwyBaHHS cycneHsii i bapboTyBaHHSA NOBITPSAM.

B ocHOBY kopucHOI Mofeni nocTtaBneHa 3agada 3abe3neyeHHst BUCOKOI LUBUAKOCTI, €PEKTUBHOCTI
Ta ManoBiaxigHOCTi OYULLEHHS PO3YMHIB Big OpraHiyHMx GapBHMKIB, CKOPOYEHHSA CTafii nmpouecy,
BapiloBaHHS 0Oro napameTpiB, EHEPro- Ta pecypco3bepexeHHs.

MocTaBneHy 3agayy BUpillye CMOCiO OYMLLEHHS CTIYHMX BOA Bi4 OpraHiyHUX OapBHWKIB 3a
AOMOMOroK  MiQHO-LIMHKOBOro  doepuTy, WO BKIOYAE MpOBEdEHHA npoueciB  copbuii i
doToKaTaniTM4HOro po3knagaHHs OapBHUKIB NpW BUKOPUCTaHHI MigbBMICHOrO epuTy, 3rigHo 3
KOPMUCHOK MOAENIIO CTiYHI BOAM OYMLLYIOTb Bif OpraHiyHnx 6apBHUKIB METUMNBIONETY, METUNEHOBOIO
CNHLOTrO, KOHro 4epBOHOro 3a [OMOMOrOK MiOHO-LMHKOBOro ¢eputy cknagy Znos7sCuo,iFes,420a4,
npoLec OYULLIEHHA MPOBOAATbL Yy CTauioHapHMX YMOBax nNpW po3CiAHOMY BUOMMOMY CBiTNi 3
BapilOBaHHAM 4acy MpOBEAEHHA npoLecy Ta MacoBOro CniBBIOHOWEHHA depuT:0apBHUK 3
NMOBEPHEHHSIM OYULLIEHMX BOA Y MOYATKOBUI TEXHOMOTMYHUI LMKM, MPUYOMY eEeKTUBHICTb NpoLeciB
OYMCTKN CTIYHUX BOA Bif OpraHivyHMX 6apBHUKIB Esapsk OOYMCMIOTL 3a PIBHAHHAMMW 3aneXHOCTI Bif
yacy T i MacoBOro cniBBigHOLWEHHA dhepuT:6apBHMK N, a came:

Ewe=7,815+1,7361+0,06714n-0,01424+2-0,0002691tn-2,591-10-°n%+1,863-10-61?n+5,263-10
9tn2+2,906-10°n3;

Emc=22,67+21-0,02173n-0,0208112+0,0002241tn+1,007-10-°n2+1,545.10%t2n-5,869-10-8tn?-
1,112-10°n3;

Eky=4,352+0,55971+0,01044n-0,0026771%+0,00031491n-4,928-10n%-2,892-10-%t2n+3,241-10
91n2+6,54-101%n3,

PosB'asaHHa nocTaBneHoi 3agadvi 34iNCHI0ETBCA 3a paxyHOK TOro, WO Yy 3anpornoHOBaHOMY
Ccnocobi OYULLIEHHSI CTiYHMX BOA Bif OpraHidyHuMx GapBHUKIB, SKUWA BKMOYAE NPOBEOEHHS MpOLECiB
copbuii i oTokaTaniTMYHOro posknagaHHa 6apBHYKIB MPU BUKOPUCTaHHI MidbBMICHOrO hepuTy, CTiYHi
BOAM ouuLLaloTh Big opraHiyHux 6apsHukie MeTunsionety (MB), meTuneHoBoro cuHboro (MC), KoHro
yepBoHoro (KY) 3a ponomorot MigHO-LMHKOBOro deputy cknagy ZnosrsCuoiFess204, npouec


https://patents.justia.com/inventor/george-m-j-slusarczuk
https://patents.justia.com/inventor/george-m-j-slusarczuk
https://patents.justia.com/inventor/ronald-e-brooks
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OUULLIEHHSA NPOBOAATL Y CTaLiOHApPHUX YMOBaXx Npu pO3CiAHOMY BUAMMOMY CBIiTNi 3 BapilOBaHHSIM Yacy
NpoBeAEeHHS NpoLecy Ta MacoBOro CMiBBiAHOLLEHHS depuT:6apBHUK.

Bunbip onTmanbHMX YMOB KOXHOI CTaAil intoCcTpyeTbCs Npuknagamu.

Mpuknag 1. CTocyeTbcs peanisauii BnacTnBocTen pepuTy y NPoLeci OUYMLEHHS] BOAHMUX PO34MHIB
Bin 6apsHukiB MB, MC Ta KY. ®eput ZnosrsCuo,1Fes 4204 oTpUMaHUA cniBocagkeHHAM cynbdarTis
Migi, umHKy Ta 3anisa (Il) y nyxHomy cepegoBuui (pH 10-10,5) npu HarHiTaHHi cymiwi razonogibHoro
KncHio. @PepuT Mae BRacTMBOCTI, WO 3YMOBMOKWTbL WNOro copOuinHi Ta doTokaTtaniTuyHi
XapakKTepUCTUKN: MiHeparibHUM CKIlagoM, NMPUCYTHICTIO y cknagi HaniBnpoBigHukiB n-tuny ZnO, y-
Fe203 i p-tuny CuO, HasiBHICTIO TigpOKCUNBHUX TPyn $SIK NOBEPXHEBUX YHKUIOHANbHUX rpym,
HaHOPO3MIipHICTIO YacTuHokK (13-14 HM), nopucTicTio 67,3 %, nMToMOotO nnoLleto noBepxHi 1140 cm?/r i
cyneprnapamMarHiTHUMM BriaCcTUBOCTAMU NpY MUTOMIN MarHiTHIn iHayKuUiT HacndeHHsa 0,6 Tn.

CopbuinHi Ta doTokaTaniTMyHi BNactmBocTi eputy ZnogrsCuoi1Fes4204 3yMOBNIOOTE LIBUAKE
3MeHLWweHHa koHueHTpauii MB (¢ir. 1), MC i KK y yaci gna nposegeHHs npouecy Yy cTauioHapHUX
yMOBax 3 Pi3HUMMU MacoBMMMW CNiBBigHOLWEHHAMM N depuT:6apBHUK. LLIBUAOKICTE OUYNLLIEHHA PO3UMHIB
Biq OapBHMKIB epuTHMM MaTtepianom BigbOyBaeTbCa y nepwi rOAWHU KOHTaKTy 3 po3vMHaMu
OapBHuKiB (00 5 roguH). [Ana uboro iHTepBasny 4Yacy BUBENW KIHETWUYHI PIBHAHHS NMPOLECY OYULLIEHHS
Ta pospaxyBanu nepiogn HaniBnepeTBopeHHs 6apBHUKIB Ti2. KiHeTMka npouecy onucyetbcs
€KCMOHeHUianbHNMN 3aKkoHaMu Ans peakuin NepLoro nopsaaky Woao okpemux 6apBHUKIB (T - Yac y
rog.):

MB-C=10-e%5%7t, mr/n; 112=1,29 rog.;

MC-C=10-e913%, mr/n; 112=5,2 rog,.;

KY-C=10-e018 mr/n; t12=4,21 roga.

Y yaci WBMAKICTb NpoLecy 3MEHLLYETLCS NPU eKpaHyBaHHi NoBepXHi hepuTy Wwapom 6apBHUKIB.

Mpuknag 2. CTocyeTbCs WUBMAKOCTI Ta 3aNMULLKOBOI KOHUEHTpaLUii 6apBHUKIB Y PO34MHI 3a Pi3HUX
BMAIB OMPOMiHEHHS. Hanbinblia WBnaKicTb (Haxvn KpUMBWMX B iHTEpBani 4O 2 roguH) Ta 3anuLikoBsa
KOHUeHTpauia MB 3a 5 roanH 3apeecTpoBaHi Npy NpoBeAeHHi OYNLLIEHHS NPU PO3CIAHOMY BUANMOMY
citTni (cpir. 2). NpoBeneHHs Mpouecy Npu 3aTeMHEHHI 3MEHLUYE LUBUAKICTb i 36inbluye 3anuikoBy
KOHUeHTpauito MB y posunHi. ToMmy ounweHHs po3duHy Big 6apBHMKIB NPOBOAATL NPWU PO3CIAHOMY
BMONUMOMY CBiTNi, 6€3 goaaTkoBMX BUAIB OMPOMIHEHHS, L0 3MEHLUYE KiNnbKiCTb CTafin npouecy Ta
€HeproBuTpaTu.

Mpuknag 3. CtocyeTbeca edekTMBHOCTI E ouncTtkm posuuHiB Big 6apBHMKIB Ta nNUTOMOI Macwu
nepeTBopeHnXx BapBHUKIB a, AKi po3paxoByloTbCs 3a POpPMynamu:

(CO—CX)100,%

E-=

¢ ;D)
azi(CO_CX)V,Mr/r

m (2)

ae: Co - noyaTkoBa KOHLUEeHTpauis 6apBHUKIB y po3ymHi, 10 mr/m;

Cx - KOHLeHTpauis 6apBHWKIB Yy NEBHUIA MOMEHT Yacy (5 roguH), mr/m;

V - 06'em po3unHy, I;

m - maca cepuTy, I.

PepuT edeKkTMBHO MNpautoe sk doTokaTanisaTop Ta COpPOEHT NpPU MacoBMX CMIBBIOHOLLIEHHSAX
n=cpeput:6apeHMK=500 (Touka NnepeTuHy kpuemx E-n i a-n) (cir. 3). A came, Npu NpoBeAEHHI NpoLecy
OYUULLIEHHS PO34YMHIB NPOTArom 5 roanH onTMMarnbHe 3Ha4YeHHs1 N OopiBHIoe Ans 6apeHUkiB: MB - 670,
MC - 770, K4 - 1070. Hanbinbwa edekTmBHicTb oumweHHsa E Big 6apsHuka MB cknagae 93 % npwu
a=1,7 wmr/r. MNMpun ounweHHi Big MC Hanbinbwi nokasHukn E=98 % i a=0,7-0,9 mr/r, Big KY - E=85 % i
a=1,05 mr/r.

Mpuknag 4. CTocyeTbCs MILHOCTI 3B'i3yBaHHA GapBHWKIB npw copbuii Ta npoueciB gecopbuii.
depuT, WO NPOMLLIOB MPOLIEC OYULLIEHHS CTiYHMX BOA Big OapBHukiB MB Ta K4, BuTpumyBanu B
ancTunboBaHiin Boai npotsrom 32 Ai6. KoHueHTpauis gecopboeaHoro MB popieHioe 15 % Big
KinbkocTi 6apBHWMKa, WO BUAANEHO 3 po34uHy, a KY - 6 %, Lo cBiaYMTbL Npo MiLHi COpOLiliHI 3B'sI3KN.

Mpuknag 5. CTocyeTbCcsa BapitoBaHHA NapaMeTpiB npouecy ounileHHs po3yuunHise MB, MC ta K4 3a
36epexeHHst Bucokoi E. ExkcnepumeHTanbHa 6asa gaHux KinbKiCHMX MapameTpiB NpoLecy 003BOSSIE
MaTeMaTM4YHO OMMUCATU OYMLLEHHS PO34YMHIB Bif OpraHiyHMX GapBHKKIB 3 BMKOPUCTAHHAM NakeTa
npuknagHnx nporpam MATLAB T1a #ioro niacuctemm Toolbox 3 oTpuMaHHAM piBHSHb perpecii
KiNbKICHUX XapakKTepuUCTMK OYULLEHHS Big napameTpis npouecy 3 nobyaoBoO BignoBigHMX rpadivHmX
3anexHocTten. MeTtogom HavMeHLWWX KBagpaTiB BUBEOEHO PIBHAHHS perpecii 3anexHocTi E Big aBox
ekcnepumeHTansHuUx aktopiB n i t ogHovacHo. KoediuieHTn piBHAHb oTpumaHi 3 95 %-oto
WMOBIPHICTIO.

MpadpivHi 3anexHocTi E-n-t Ta piBHAHHA perpecii NpoLeciB O4MLLEHHS PO34MHIB Bia 6apBHMKIB



10

15

20

25

30

35

40

45

UA 151330 U

MB (cpir. 4)

E=7,815+1,7361+0,06714n-0,01424+2-0,0002691tn-2,591-10-°n2+1,863-10-61?>n+5,263-10
91n?+2,906-10°n3 (3)

MC (cpir. 5)

E=22,67+21-0,02173n-0,02081%+0,0002241tn+1,007-10-5n%+1,545.-10%12n-5,869-10-8tn?-
1,112-10°n3 (4)

K4 (cpir. 6)

E=4,352+0,55971+0,01044n-0,00267712+0,0003149tn-4,928-10-°n2-2,892-10-%1?>n+3,241-10
91n?+6,54-10-19n3 (5)

O03BOMNAITb po3paxyBaT ePeKTUBHICTb NpoLecy B Byab-AKMA MOMEHT Yacy Ta PO3LMPUTU MEXi
ONTMMarbHMX NapameTpiB OYMLLEHHS PO34YMHIB N Ta T, AKUM BiAMNoOBiAalTe EKCTPEMYMU NOBEPXOHb E-
n-t.

Cxema cnocoby ouuLLeHHs CTiYHMX BOA Big opraHiyHuUX 6GapBHMKIB 3@ [OMNOMOrOK MigHO-
LMHKOBOro cheputy npeactaBneHa Ha ir. 7. 3 TEXHOMOrMYHOro uMkny 1 CTiYHi BOAW, LLIO MICTATb
opraHivHi 6apBHUKM, 3a JOMOMOro go3aTopa 2 i Hacoca 3 noAatoTb A0 pesepByapa 4 Ans OYUCTKM.
lMonepeaHbO CUHTE30BaHWUN MIOHO-LMHKOBUI (hepuT aHanidyloTb Ha HasiBHICTb TEXHIYHO KOPUCHMX
BflacTmBocTen 5, a noTim nogatoTb 3 pesepByapa 6 3a 4ONOMOrow gosatopa 7 o pesepByapa 4. Y
nepLli XBUIMHKU CTiYHI BoAM | hepuT NnepemillyroTb 3a 4ONOMOrO Millarnkm 8 0o YTBOPEHHS CYCMNEH3il.
Y HacTynHuW iHTepBan 4acy npouec npoBOAATb Y CTauioHapHOMY pexumi. [licna 3akiH4eHHSA
OUYULLEHHSA BOAY 3a AOMOMOrok Hacoca 9 HanpaenslTb Y TEXHONOrYHUM uukn 1. BignpauboBaHui
depuTHUIA MaTepian HanpaBnsATb Ha yTunisawito.

lMponoHoBaHU CNocib oYMLLEHHS CTIYHUX BOZA Bif, OpraHiyHMx 6apBHMKIB 32 JOMOMOrOK MigHO-
UuHKOBOro depuTy Mae Taki nepesBarn: 3abesnevyeHHs BMCOKOI LWIBWAKOCTI Ta edeKTUBHOCTI
OYMLLEHHSA pPO3YMHIB Bif OpraHiyHux 6apBHWKIB 3a paxyHOK NpOTikaHHA ix doTokaTaniTMYHOro
posknagaHHa Ta copbuii, ManoBigxigHiCTb Ta pecypco3bepexxeHHs MpoLecy OYULLEHHS npu
NMOBEPHEHHI 4O TEXHOMOrMYHOro UMKy Benuknx ob'eMiB BOAM, LLO OYMLLEHO OO HOPM I'OK ans Boa
rocnofapCbKO-NMUTHOIO MPU3HaYeHHS NPoBeAEHHS NPOLECIB, eHepro3tepekeHHs.

®OPMYIA KOPVUCHOI MOLENI

Cnocib ouMLLEHHS CTiYHMX BOJ Bid opraHiyHuMx GapBHMKIB 3a AOMNOMOrOK MiAHO-LMHKOBOro deputy,
O BKIOYMae NPOBeAeHHs1 NnpoueciB copbuii i doTokaTaniTMYHOro po3knagaHHs OGapBHMKIB Npwu
BUKOPUCTaHHI MigbBMICHOIO cepuTy, SKMiA BIiAPISHAETbLCA TUM, WO CTiYHI BOAM OYULLYIOTb Bif
OpraHiyHnx 6apBHMKIB MeTuneioneTy, MeTUNEHOBOro CUHbOro, KOHro 4YepBOHOro 3a AO0MOMOro
MigHO-LMHKOBOIO hepuTy cknagy Zno,s7sCuo,1Fes,4204, NpoLec O4ULLIEHHSA NMPOBOAATL Y CTaLiOHAPHUX
ymMoBax Npu po3cisHOMY BUOMMOMY CBiTNi 3 BapitoBaHHAM Yacy MpoBefeHHSA Nnpouecy Ta MacoBOro
CMiBBIAHOLWIEHHST oepuT:6apBHUK 3 MOBEPHEHHAM OYMLLEHUX BOA Y MOYATKOBUN TEXHOMOTMYHUIA LMK,
npuyoMy edPeKTMBHICTb NPOLECIB O4YMUCTKM CTiIHHUX BOA Bi OpraHiyHMX 6GapBHUKIB Esapenuk 06HNCTIHOIOTH
3a pPiBHAHHAMMU 3aNeXHOCTI Big Yacy T i MacoBoro cnieeigHoLeHHSA depuT:6apBHUK N, a came:
Ems=7,815+1,7361+0,06714n-0,014247%-0,0002691tn-2,591-10-°n2+1,863-10-t2n+5,263-10-
9tn2+2,906-10-°n3;
Emc=22,67+21-0,02173n-0,0208112+0,0002241tn+1,007-10-°n%+1,545-10-51?n-5,869-108tn2-1,112-10
9n3;

Eky=4,352+0,55971+0,01044n-0,0026777%+0,00031491n-4,928-106n2-2,892.10-%t2n+3,241-10
9tn2+6,54-10-10n83,
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Komn'totepHa BepcTka J1. Bypnak

O “YkpaiHCbkuiA iIHCTUTYT iHTENEKTyanbHoi BnacHocTi”, Byn. [Ma3yHoBa, 1, M. Kuis — 42, 01601



