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KuiBcpkuil HalliOHANBHUI YHIBEPCUTET TEXHOJIOTIH Ta JU3aiHy

YIOCKOHAJIEHHS TEXHOJIOI'TI BUTOTOBJIEHHS XYTPOBOI'O BEJIIOPY
3A TOMMOMOTI' OO EJJEKTPOXIMIYHO AKTUBOBAHOI BOIH

Y po6omi 3anponoHosaHa iHHOBAYIUHA MeXHO/102is1 8U20MOBIEHHS XyMpP08020 8eal0py 3 084UH NPICHO-CYX020
KOHcepsysaHHs. Po3pobsieHa mexHo/02i neped6a4ae GUKOPUCMAHHS eAeKMpPOXiMIYHO akmueosaHoi eodu 8
mexHo/02IMHUX npoyecax pezeHepayii 600HO020 6AAHCY CUPOBUHU, 3HENCUPIOBAHHS, NIKENABAHHA-0YO/IeHH ma
000y6108aHHA CNOAYKAMU XPOMY. 3anponoHO8AHA MexXHOo.102is 3abe3nevye iHmMeHcudikayito 8i0MoYy8aHHsA CUpOBUHU i
6inbw edhekmueHe 38°s13y8aHHS XpOM0O8020 dybumes 3 KOAA2eHOM WKIpHOI mKaHUuHU o84uH. Ompumaruil xymposuil eaiop
Xapakmepusyembcsl hidguwjeHuMuU NoKasHuUKamu mepmocmiiikocmi ma @isuko-mexaHiuHux saacmusocmetl.

Knawuosi cnosa: os4uHa npicHO-Cyxo20 KOHCEpB8YB8AHHS, e/NeKMpOXiMiYHO akmueosaHa 800d, MEXHO.102is,
xympoasutl gearop, Pizuko-ximivHi ea1acmusocmi.

A. DANYLKOVYCH, O. ROMANIUK
Kyiv National University of Technologies and Design

IMPROVEMENT OF TECHNOLOGY OF MANUFACTURE OF FUR VELOUR
WITH THE HELP OF ELECTROCHEMICALLY ACTIVATED WATER

The paper proposes an innovative technology for the production of fur velour from fresh-dry canned sheepskin. The developed
technology involves the use of electrochemically activated water in the technological processes of soaking-degreasing, pickling-tanning and
tanning with chromium compounds. The experimental halves of fresh-dry canned sheep were soaked in a mixture of catholyte / anolyte at a
volume ratio of 5: 1 with an initial pH of 82 at LR 7 and a temperature of 25 C for 6 hours. The second soaking at pH 8,2 and two-stage
degreasing of sheepskins was carried out at pH 9,5-9,7 (catholyte medium) with the addition of nonionic surfactant (NS), respectively, 50%
and 33% of the current technology. Subsequent tanning of the semi-finished product was performed on the spent anolyte, to which one hour
before the completion of the pickling process was added lactic acid. The proposed technology in comparison with the current allows to
perform the soaking process at a lower 5 C ambient temperature, reduce the cost of chromium tanning agent in 2 times, alum-potassium
alum in 2,3 times, NS in 3 times, to exclude from technological solutions environmentally harmful formalin and sodium carbonate, reduce the
duration of soaking, tanning and tanning processes by 2,4-2,7 times. The use of the developed technology provides effective binding of
chromium tanning agent with collagen of sheepskin skin, which increases the environmental friendliness of wastewater. The content of
chromium tanning agent in the skin fabric of sheepskin, the content of unbound fatty substances in the skin tissue and hair does not exceed
the relevant values provided by the standard. Fur velour obtained from sheepskin is characterized by heat resistance of 92 °C and physical
and mechanical parameters increased by 13-16%.

Keywords: sheepskin of the fresh-dry canned, electrochemically activated water, technology, fur velour, physical and chemical
properties.

[MocTanoBka mpodJeMH. YIOCKOHAICHHS Ta pO3pOOJICHHS IHHOBAIIMHWUX TEXHOJIOTiH BHPOOHHIITBA
XyTpOBUX MartepialliB mependadae peanizailiro e(eKTHBHOrO CIIOCOO0Y INPOBEIEHHsS PI3HOMAHITHUX KOJOIIHO-
XIMIYHUX OOpOOJICHbh I Yac MepepoONieHHS NPHPOTHOI CHUPOBHHH. [lOKpalieHHS CTPYKTypH CHPHUX IIKYp,
0cOOJIMBO KOHCEPBOBAHUX Ha INJArOTOBYMX €Tamax, MiABHILYE e(EeKTHBHICTh YCIX HACTYMHUX CTPYKTYpPHHX
MepeTBOPeHb Ta (OPMYBAaHHS BHCOKOSIKICHOTO KIHIIEBOIO HATypaJbHOTO Martepiany. BuKopucTaHHS BOIHHX
PO3YUHIB 13 HOBHMH XIMIYHMMH KOMITO3HIIISIMA MOXE MIHIMI3yBaTH TPHUBAIICTh MPOIECY, IO HEOOXIMHO ist
3aXHCTy MPHUPOJHOI CHPOBHHHU BiJ OIOJOTIYHOTO MOUIKO/PKEHHS MIKpOOpraHi3Mamu, OCOOJIMBO Ha IMOYATKOBIH
cranii BigHOBIEHHs ii BopHOro Oamancy Ta cTpykTypu [1]. YV 3B’S3Ky 3 LMM HEpPCIEKTHBHUM MOXe OyTH
BUKOPUCTAHHS BOIHHX PO3YMHIB HOBHX XIMIYHUX pearcHTiB, BPaXOBYIOUM 3Ha4HI iXx 00’eMH, sKi mependavdaroTh
OararocTajiiiHi Ta 6araTOKOMIOHEHTHI TEXHOJIOT1] BUTOTOBJICHHSI XyTPOBHX MaTepiaiB.

AHani3 ocraHHix mnyOaikanmiii. Sk HOBI ampTEpHATHBH TEXHOJIOTIYHMM pO3YMHAM OOpOOIIEHHS
HaTypajbHOI CHPOBHHHM MOXXYTh OYTH BHUKOPHCTaHI aKTHBOBaHI BOAHI po3umHH. [y iX OTpHMaHHS MOXKHA
BHUKOPHCTOBYBATH Pi3HI METOAH, TaKi K YIBTPa3ByKOBE, MarHiTHE, TEPMidHE UM eeKTpuyHe mois [2]. OOpobieHHs
IIKYp TBapWH Ta iX HamiBpaOpHKaTy akKTUBOBAaHUMH PO3UYMHAMH Ma€ PsJ] IepeBar nepe]] iHIHUMU TeXHOJIOTIYHUMHU
pi3HOBHIAMH BOJHUX MPOLEIYP, IKi BHKOPUCTOBYIOTh TPAUIIiiHI TeXHOJOT14Hi pimmeHHs [3]. 30kpeMa, akTHBOBaHi
PO3YMHM TpUBAIM 4ac 30epiraroTb CBOI BJIACTHBOCTI, HEPIBHOBaKHMH TEpMOIMHAMIYHMH CTaH Ta BHCOKHH
OKHCITIOBaJIbHO-BiqHOBHIH roTeHttian (OBII). Lli BmactiBOCTI CipusroTh iHTeHCH(IKaITii O10TEXHOIOTITHUX TIPOIIECIB.

Cepen akTHBOBAaHHMX PO3YMHIB €JIEKTPOXiMi4HO akTHBOBaHI (EXA) po3umHM MaloTh MOTEHIIHHY repeBary
K Ae3iHQikyroui 3aco0M B MEAWIIMHI Ta MPOMHUCIOBOCTI 3aBISKH iX OIONUIHWM BJIACTUBOCTSIM, T€HEPYBaHHS 3
HeJoporux marepianiB (Boam Ta conell, Takux sk NaCl) ta exonoriuynoi cymicHocti [4]. Po3uman EXA Ttakox
MO3HAYCHI SK EJIEKTPOJIi30BaHa OKWCHIOBAJIbHA BOJA, 3MilllaHI PO3YMHH OKHCHIOBAYiB Ta EJIEKTPOXIMIYHO
aKTHBOBaHA BOJla, BHPOOJIIOTHCS EJIEKTPOII30M pPO3BEIECHHX PO3YMHIB COJIi B EJNEKTPONITHYHIM KoMipii 3
BIZJOKpEMJICHIMH KaToJOM i aHOIOM MeMmOpaHoro. EnexTpoximiuHa akTuBaIlis BoAW na€ ABi (pakmii: KaTomiT Ta
aHOJIIT 13 BUCOKOcTeUU(iyHUMHU (i3UKO-XiMiYHMMH BiacTuBOCTAMHU 1mono pH, OBII, enexrponposigHocTi Ta
MPUCYTHOCTI XiMIYHO aKTHBHHX PaIWKaliB i HWOHIB. DpaKIlii KaToJITy 1 aHOMITYy TaKOX MOKHAa KOMOIHYBaTH B
NEeBHIH mponopuii Juis JOCATHEHHs OakKaHMX BJACTHBOCTEH €JIEKTPOaKTHBOBAHOTO pO34YMHY. BimHocHi oOcsiru
KaTOJIITYy Ta aHOJIITY B JAHOMY PO3YMHI BU3HAYAIOTH HOTO KiHIeBwid pH.

Ha ocHoBi 0aratb0ox NOBiZOMJIEHH OYJIO IIOKa3aHO, L0 PO3YMHHM AHOJITIB MAalOTh IIHUPOKUH CIIEKTP
aHTUMIKPOOHOT aKTUBHOCTI [5—8], TOMi SIK PO3YMHM KaTOJITY XapaKTePH3YIOThCS CBOIMH OYHUCHUMH BJIACTHBOCTSIMH,
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BKJIIOYarOuy BUAaseHHs OiorutiBku [8, 9]. Kpim anTnOakTepianbHOI Ta criopuiuIHOi akTHBHOCTI [4] po3unnn EXA
MaloTh IPOTUBIPYCHY, (DYHIILMIHY aKTHBHICTH TA iHAKTHBYIOTH TOKCUHH [4], 30epiraroun BUCOKY Giocymichicts [10] Ta
aHTHOKCHAaHTHI BiacTUBOCTI [11]. Bimome Bukopuctanns po3unHiB EXA y pisHux obnactsax [4]: coemianbHO Jist
JMiKyBaHHSA Ta TPO(MITAKTHKH IHQEKIH paH Ta MapomOHTO3y; Ae3iH(pekuii menuuHux BHpoOIB [10], sxi mpm
HEJIOCTaTHIH Ae3iH(peKIi{ MOXKyTb MICTUTH HOJNIMIKPOOHi Oi0ILTIBKY, IO MICTATH OTEHLIHHO NaTOTeHH] OpraHi3MHu;
Ui ne3iHdexii moBepxoHs [12] Ta xapgoBux npoxykriB [13, 14], mo mMoxke JONOMOTTH KOHTPOJIOBATH CHAJIAXU
iHpeKii.

ABTopu pobotu [7] omiHmIN epeKTHBHICT BUKOpUCTaHHA rinoxmopury Hatpito (NaOCl) Ta EXA Bomu
npu aesindexmii. [Ipu BigcyTHOCTI a00 B HU3BKHX KOHIICHTPAISAX PO3YMHEHOTO OPTaHIYHOTO BYTIICIIO PO3YHH
EXA Boam mokaszaB BHITY €(EKTHBHICTH Ne3iH(EKIil B yMOBax iHAKTHBAIlil KUIIKOBOi mamumdku mpu pH 51 7,
YTBOPIOIOYM TPH I[bOMY MEHIIY KiIbKOCTI mpoaykTiB. Takox pozunmH EXA Bomu OyB OUIbII CTIHKMM HpHU
36epiranni mopiBasgHO 3 po3umHoM NaOCl. Kwucmmit posumn EXA Boam 30epirac KOpHuCHY OaKTepULHAHY
aKTUBHICTB OLNbIIE 12 MICAIIB, [0 MOKE 3HAYHO PO3IIUPUTH HOTO MOTEHITiITHI MOKIUBOCTI [15]. [Ipu BimHOBICHHI
EXA po3uuny, iforo xiMi4Hi KOMIIOHEHTH OYAyTb CIIOHTAaHHO HEPEXOJMTH 3 TEPMOAWHAMIYHO HEPIBHOBAYKHOTO
cTaHy y cTiiiky HeakTuBHY popmy. Takum ynHOM, EXA pO3YMH MOBIJIBHO MOBEPHETHCS 0 PO3BEJCHOIO COIBOBOTO
PO3YMHY 1 HE CTAaHOBUTH HEOE3IEeKH JUIsl HaBKOJMIIHBOTO cepepoBuia. binbmie toro, pozunaun EXA MoxyTts OyTn
e(eKTUBHO I1HAKTHBOBAHI OpPraHIYHIMH pPEYOBHHAMH 1 PO3LIAAIOTECSA K <«G3eJeHI Olomuam», SKi MOXYTh
JIOTIOMOT'TH 3MEHIIUTH CIIOKMBAHHS BITBHOTO XJIOPY Ta 3aMIHUTH BUTPATH IHIINX TOKCHYHHUX XIMIYHUX PEarcHTiB.

Barato mpommcioBHX HpoOLECiB MOXYTh OTpPUMATH KOpPHCTh Bin BukopucTanHi EXA Bomu. 3okpema,
OTIMCAaHWI BUCOKMI MOTEHINAaN KATOJITY K €KOJOTi9HO YHCTOI albTEepHATHBH MpaNbHUM mopommkaM [16]. Oxpim
OUYMCHHUX BIIACTUBOCTEH, KATOJIT TAKOXX BUSBISIE IUTAacTU(IKaliiHWN BINIMB Ha KOJIATEHOBY CTPYKTYPY IEpMH
LIKIPSHUX MaTepialliB, 10 NPU3BOJUTH JI0 3HIKCHHs HANpPY)KEHHS Ha 3aKIIIOYHIM cTazil opMyBaHHS BUpOOY MpH
BUTOTOBIIEHH]I B3yTTs [17]. ¥V pesynbrati 00poOneHHsS (pakxii€ero KaToNiTy IIKIpHOI TKAHMHM XyTpa Ta WIKIpH
BiJTHOBJIFOETHCS 1X TIACTHYHICTH [18].

[Ipo ekcneprMeHTanbHE BUKOPUCTAHHS SIK KaTOJITY, TaK 1 aHOJITY mpHu 0OpOOJIEHHI XyTPOBOI CUPOBHHH
noBigoMysIIocst paHinie [19]. AHoumiT eeKTHBHO BUKOPHCTOBYBABCS B IPOIIECI BiJHOBJICHHS KOJAr€HOBOI CTPYKTYpH
CHUPOBHUHHU 1 BUBIIBHCHHS OUIKIB, MOMiCaXapHUIiB i YACTKOBO JIMIAIiB MK KJIITKOBUHOI. 3aBISKH OaKTECPUITUIHUM
BJIACTHBOCTSIM aHOJITY Ipolec MOXHaA OyJo mpoBoauTH 0Oe3 10JaBaHHS AaHTUCENTHYHHMX Pe4oBMH. Ha npyromy
eTami BiIMOYYBaHHA Ta 3HEKHPIOBAHHA CHPOBHHHOTO Oiomarepiaixy [Uisg OUMbII MOBHOTO BHTAJCHHS JIITiIiB
BUKOPHCTOBYBaIH KaroiiT. BukopucramHs EXA po3umHIB CHpHSIO CKOPOYEHHIO TPHBAJIOCTI IPOIECIB,
HEOOXITHUX TSI OTPIMAHHS SKICHUX XyTPOBUX MaTepialliB 0e3 3aCTOCYBaHHA TOKCHYHHUX PEarcHTIB.

TakuMm 4WHOM, pe3yJIbTATH MPOAHATI30BaHUX MOCIIKCHb BKA3yIOTh Ha BHCOKI W cmemudidHi (i3uko-
XIMiYHI, aHTUCENTHYHI Ta OYHWIIYBAIbHI BIACTUBOCTI EJIEKTPOXIMIYHO AKTHBOBAHHX PO3YHHIB, OCOOIHBO IpH
nepepoOJICHHI POCIMHHOT Ta TBAPUHHOI CUPOBUHH. 1]e MOXKe CBITUMTH PO MEPCIEKTUBHICTD 1X BUKOPUCTAHHS IS
YIOCKOHAJICHHSI Ta PO3POOKHM 1HHOBAIIMHUX MPOIIECiB BUPOOHHUIITBA XYyTPOBUX MaTepialib.

®opMyJTI0BaHHS METH JOCTIIKeHHs. Y poOOTI MOCTaBJIEHO 3aBAaHHsI: PO3POOJICHHS YIOCKOHAJEHUX
TEXHOJIOTIYHUX TPOIECiB POPMYBaHHSI XyTPOBOI'O BENIOPY OBUMHM 3 CUPOBHHH MPICHO-CYXOT'O KOHCEPBYBaHHS Ha
OCHOBI BUKOPHCTAHHS €JIeKTPOXIMIYHO aKTMBOBAaHOI BOJY (KaTOJITY 1 aHOJITY) Ta AOCIIIKEHHS XIMIYHUX 1 (i3UKO-
MEXaHIYHUX BJIIACTHBOCTEH OJIEp)KaHOTO MaTepiaiy.

Martepiann i merogm nocaimkeHHs. [T TOCTAaHOBKH EKCIIEPHMEHTY B Ja0OpaTOpHUX YMOBaX
BUKOPUCTaHO 3pa3KH HamiBrpy6oi oBumHu [20] mpicHO-cyXoro KoHcepByBaHHs Macoro 1,9 £ 0,1 kr 3 rmaakum
HEOJHOPITHUM BOJIOCSIHUM TIOKPHBOM, MIIIHO 3B’S3aHMM 3 IIKIPHOIO TKAaHMHOIO Ta IE€PEeBarol0 IyXOBOTO i
MIPOMDXXHOTO BOJIOCY HaJl OCTBOBUM 3 TOHMHOIO 32—34 MKM. 3pa3sky OBYMHH OOpOOISUIMCH y TMapTii 32 METOJOM
YepryBaHHA IMOJMOBHHOK [21]. Sk peareHT Ha cTafii BiIMOYyBabHO-IYOUIBHHUX IPOIIECIB BUKOPUCTAHO MBI (hpaKiIii
€JIeKTPOXIMIYHO aKTHBOBAaHOI BOJM — AHONIT 1 KaTONIT, SKi OTpUMYBajlW y HAyKOBO-IOCTiAHIN nabopaTtopil
HanioHansHOro yHiBEpCHTETY XapuOBHX TEXHOJOTIH Ha HaNiBBUPOOHWYIH YCTAHOBI NMpOTOYHOTO THIY «M3ympyn
K®TO» (P®, m. Cankr-Tlerep6ypr) noryxnictio 60-70 am®/rox. AHomiT i kaTodiT XxapakTepusysamuch pH
BiamoBiaHo 2,7-3,6 1 9,0-10,8 Ta okucaroBambHO-BiqHOBHUM ToTeHItiagoMm (OBIT) 300...1500 i —100...—700 mB.
OcHoBHi 3Mmian pH ¢paxmiit EXA Bogum BimOyBatoThest y mepmii aHi [19], y Tol wac sk 3a yMmoB 30epiraHas y
3aKpUTHX €MHOCTSAX 0e3 mporrapky MoBiTpss BogHeBHMi mokasHumK i OBII kaTomiTy i aHONITY pelakcyroTh 0
KBazictabinmpHOTO cTany mpotsarom 50 rox BiamosiaHo Ha 3 i 16—18 % [22].

VY mpomeci 00poOneHHS XyTPOBHX OBYMH, Y TOMY YHCI K KOHTPOJBHHMX 3a TEXHoJoTiero [23],
BUKOPHCTaHO HU3KY XIMIYHHMX peareHTIB, 30KpeMa: MOBEpXHEeBO-aKTHBHA peyoBrHa HellonorenHa (ITAPH) CIIK-50
(TVY 2488-014-22284955-99); cynbdit Harpito kpuctamiuauii (['OCT 903-76); kapoonar Hatpito (TOCT 10689-75);
monoyna kucnora (JCTY 4621:2006); mypammnna kucnora texniuna (IOCT 1706-78); xpomoBuit ayGutesnb
Cr,(SO,),(OH),,, (TY 2141-033-541386-2003) ocHosricTio 35—40 %; amomokaniesuii Taiyn KAI(SO.),-12H20

(TOCT 4329-77); xupysaipauii Matepian Trupon DL sik cymim cynbdartoBaHux i cynb(iTOBAHMX CHHTETHYHHX Ta
HaTypaJIbHUX JKMPIB aHIOHHOTO THITY 3 BMicTOM akTuBHOI pedoBunu 70 %, pH 10 % emyiscii 7,5 BupoOHMITBa hipMu
“Trumpler” (Himeuunna).

3nadyeHHst pH TeXHONOTIYHUX PO3YMHIB BU3HAYAIM 3a joromororo npuiany pH-340 (Bemapycs, M. 'omens) 3
CKIITHUM  xJiopkamieBuM enekrponom, OBIT EXA Boaum — TOTEHI[IOMETPUYHAM METOJIOM 3 BHUKOPHUCTAHHIM
IJIATHHOBOTO 1 XJIOPCPiOHOTO €JEKTPOMdiB, BMICT BOIM Yy 3pa3kax BH3HAYal M TpaBiMETpUYHO. JIJIT TOCIHITKCHD
TIOTJIMHAHHS BOJIW TPH 3pa3Ku Ha OJMHY TpyIy OyJiu BHpi3aHi 3 MpaBoi Ta JIBOT HAMIBIIKYpP MICJS 1X MIi3ApIiHHS Y
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BUIJIAJI CUMETPUYHUX CMY>KOK. 3HEBOJIOLIEHI PYyYHHM CIIOCOOOM 3a JJOIOMOIOI0 OpWTBH 3pa3KM 3BaKyBalIM Ha
Barax (AXIS, AD200, ITonsma). [Ticns Toro, sk Bci 3pa3ku OyJIM IPOMUTI OTHOYACHO, IX 00EPEKHO, ajle pETEIbHO
oOcymyBany (inbTpyBaJIbHUM IallepoM IJIs BHIAICHHS MMOBEPXHEBOI BOAW 1 3HOBY 3BaxyBand. L{ro mpomemypy
noBTOproBaim uepes 1, 2, 3,4, 6, 8 Ta 16 rox. Bmict Boaun y 3pa3kax po3paxoByBalii 3a (GpopmyIoro:
b _ 100(m, —m, )
e =T

m,

ne P, —perenepoBana Boga, %; mM; i M, —Maca HaBaXKH 3pa3Ka a0 1 MiCII BUCUXAHHS, T.

6

Jis BU3HA4YeHHS CyXOi MacW HaBaXXKH 3pa3Ku Macoio 2-2.5 r cymmmm mpu Temmeparypi 175 £ 5 °C
npoTsAroM 1 roj, BUTpUMYBaJIM B €eKCHKATOPI IPU KiIMHATHil TemIieparypi npoTsiroM 30 XB Ta 3Ba)KyBaJIH.

XimiuHi Ta (i3UKO-MEXaHiuHI BJaCTUBOCTI OTPHMAHUX 3pa3KiB BEIIOPY JIOCIIPKYBAIHU HICIIsI TTONEPEAHBOT0 1X
KOHJIMLIIOHYBaHHS €KCUKaTOPHUM MeToJIoM TpH Temneparypi 20 + 2 °C ta BiHOCHIi# BosiorocTti HoBiTps 65 + 5 %.

TepMoCTiliKicTh MIKIPHOI TKAHUHU IO CKOPOYCHHS XapaKTepu3yBasld TeMmreparyporo ii 3BaproBaHHs (Ts),
Ky BAMIPIOBAJIM IPH MOCTYIIOBOMY HarpiBaHHI 3pa3ka y Boxi 31 mBuakicTio 2—3 °C/xs. Ilepen BuMiproBaHHAMHI
3pa3Ku 3aMOYyBaIH y BogIi mpotsaroM 4 rox mpu Temreparypi 20 £ 1 °C. Bwmict myOMIBHHX CIOIYK XpOMY
BU3HAYAJM SK MAacOBY 4acTKy okcuay xpomy (III) fiomomerpuannM TuTpyBaHHSAM. Hes3B's3aHi KUPOBI pedoBHHU
(’KPH) y 3pa3kax XyTpOBOTO BEIIOPY OBUMHH BH3HAYAIIM B €KCTPAKIIHHOMY amaparti 3aifdeHka. J{J11 mboro HaBaKKy
MoApiOHEHOTo 3pa3ka Macol 5 T B MamepoBiif oOONOHII momimanu B ekcTpakrop i1 ekcrparyBamu JKPH
TETpaxJIOpMETaHOM TpoTsiroM 1,5 rox B TapoBaHy konOy. Ilicnst BuUmapoByBaHHS pO3YMHHHKA Y BakyyMi
excrparoBani JKPH cymmim B madi npu temmepatypi 128-130 °C. OxonomkeHy Kkoji0y B eKcHKaTopi 3
Bucymieaumu JKPH 3BaxkyBanu 1 00UKCITIOBaIN MACOBY YacTKy CyXOTo 3amumky [21].

MexaHi4yHi BIaCTUBOCTI (HABaHTa)KCHHS MPU PO3PHBAHHI Ta MOJOBKECHHS MpU AeOpMyBaHHI) BUMIPIOBAIN 32
JIOTIOMOTOI0 MAalllMHU JJIsi BUMPOOYBaHHs Ha po3TsryBaHHs PM-250M 3i mBuakictio nedpopmysanHs 90 MM/XB 3
BUKOPHCTAaHHSIM CHELIiaJIbHOTO 3aTUCKava JJisl BUNpoOyBaHHs 1inuxX 1wKyp. [loyaTkosa BifcTans npu mupuHi 10 MM
MIX 3aTHCKauyaMH cTaHOBHIA 50 MM.

PesyasTaTH gociaimxeHHs Ta ix oOroBopeHHsi. [IpoBeneHi eKcHepUMEHTaNbHI IOCHTIMKEHHS CBiId4aTh
MPO CYTTEBWH BIUIMB cCHiBBimHOUmICHHA (pakiiii EXA BoaM KaToiT/aHONMIT Ha pereHepaliro BOXHOTO OalaHCy
IIKIpHOI TKAaHMHMW OBYHHHU TIPICHO-CYXOTO KOHCepBYBaHHS. IIpm IIbOMYy EKCIIEpUMEHTAJIbHO BCTAHOBIICHO
Halle()eKTUBHIMINH BIUIMB Ha MPOIEC BOAONOTIIMHAHHS TEXHOJIOTiYHOTO po3unHy EXA Boau mpu CIiBBiJHOIICHHI
KaTOJIT/aHOMIT 5K 5:1, sike 3a0e3edye JOCSITHEHHS PIBHOBKHOTO CTaHY MPOTATOM 5—6 rox (Tabin. 1) mpu HIDKYii
Ha 5 °C Ttemmeparypi cepeAoBHINA. BuKopucTaHHS aHONITY B CyMilli HE TUTBKM 3HIKYe mMoyatkoBuit pH
TEXHOJIOTIYHOTO PO3UMHY 10 8,2, ajie i NMpUrHIiYye PO3BUTOK MikpoduiopH. IIprHcKOpeHHs poLecy BOAOTIOTIIMHAHHS
MIKIPHOIO TKAHUHOIO OBYMHH MOXKHA TOSICHUTH HEpiBHOBa)KHUM cTaHOM EXA BOJM, HAsIBHICTIO MOJIEKYJI 1 XIMi4HO
AKTUBHHUX paJWKaIiB Ta HOHIB AekiacTepu3oBaHoi Boau, BucokuM OBII. Po3poOiieHa TEeXHOJOTIS BUTOTOBICHHS
XYTPOBOTO BEJIIOPY OBYMH 3 BHKOpUCTaHHAM EXA BoJu peanizoBaHa B yMOBax HayKOBO-JOCIHiAHOI Jaboparopil
kagenpu GiorexHounoril, mkipu Ta xyrpa KHYT/L.

Tabmus 1
Perenepauisi BOIHOro 6ajaHcy mMKipHOi TKAHUHU OBYMHM B CepeJ0OBHILI eJIeKTPOXiMiYHO AaKTHBOBAHOI BOIU
. Bona norniaeHa 3paskom, %, B cepeJOBHIII
TpuBamicTe pereHepariii, FroaAuH . . — - - .
KaTOJIT/aHOJIT IPH CIiBBIAHOMIEHHI 5:1 3a JIF0Y0I0 TEXHOJIOTIEI0
1 124 113
2 149 135
3 162 147
4 167 154
6 170 163
8 172 167
16 — 174

AKTHBOBaHYy BOJAY BUKOPHUCTOBYBAJIM Ha CTAJil BIIMOYYBaHHS -3HEKUPIOBAHHS, ITIKEIIOBAHHA-TyOIEHHS Ta
JOAyOIIOBaHHS CIOJIyKaMH XpoMy (muB. TaOu. 2). JlocmifgHi MOJOBHHKHM OBYMH IPICHO-CYXOTO KOHCEPBYBaHHS
MOTIEPETHHO PO3MOYYBAIH y IUTACTHKOBIH €MHOCTI B CYMIIIIl KaTOJIT/aHOJNIT y CIIBBITHOIICHH] 5:1 3 MOYaTKOBHM
pH 8,2, uepes 2 ron nepesantaxypanu y 6apkac 06’emom 33 am® npu PK 7 i nporec npogoexkysanu e 4 ros npu
temneparypi 25 °C npu nepeminryBanti o 10 xB koxHO{ roanHU. KOHTPONBHI MOJIOBHHKYE OBYMH 00pOOIISUTHCH B
npucyTHocTi popmartiny, cyiabdity HaTpito i IIAPH mpu temneparypi 30 °C mpotsirom 13 ron. pyre BigModyBaHHS
OBYHH BiJIpI3HAJIIOCH Bijl EPIIOTO BIICYTHICTIO CyIb(]iTy HATPiO i 3MEHIIEHHSM TPHUBAJIOCTI ITPOLIECY.

[Ipomuec 3HEKUPIOBAHHS JTOCIITHUX ITOJIOBUHOK OBYMH MPOBOJIMIIN Y ABI CTaJil 3 BUKOPUCTAHHIM KaTONITY
npu pH 9,5-9,7 Ta nonasannam 2 r/am® ITAPH. KoHTposibHa TEXHOMOTs BiapisHanack 36i1beHHsaM BuTpar ITAPH
y TPH pa3u Ta BMICTOM y TEXHOJIOTI9YHOMY po3unHi popmaiiny i kapboHaTy HATpiIO.

Hacrtynue nybneHHs oTpuMaHOro HamiBhaObpHKaTy MPOBOAMIN HA BiANPAIlbOBAHOMY aHOJMITI, B SIKUH 3a
OIHY TOIWHY [O 3aBEPLICHHS IPOIECy MIKEIIOBAHHA [0JaBalM MOJOYHY Kuciory. s nyOneHHS OBUYMH
BUKOPHCTAHO XpOMOBHiI Ay6uTens 3 BuTpartoo 0,7 r/am® y nepepaxynky na oxcun xpomy (II1) mpu pH 3,5-3,6 3
nongasanHaM 1,5 r/am® xupysansHoro matepiany Trupon DL. Jly6reHHs! KOHTPOILHMX OBYMH IIPOBEIEHO HA HOBOMY
po3uuHi 3 OibIIo0 y 2,0 pa3u BUTPATOIO XPOMOBOTO AYOUTEIIIO 1 €JIEKTPOIITOCTINKOrO )KUPYBaJIbHOTO MaTepiaiy.
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Tabmuws 2

TexHoJI0Tis BUTOTOBJICHHSI XyTPOBOI'0 BEJIOPY 3 OBYHH NMPICHO-CYX0ro KOHCEPBYBAHHS

3 BUKOPHCTAHHAM €JIEKTPOXiMiYHO aKTHBOBAaHOI BOIH

Ne 3/m ITpomuec, oneparist Pearent, r/am°, 1i0oro BUTpaTH Ta pexumM 06pobIeHHS

1 BinmouyBanHs 1 Bona, % 1000
Dopmanin 40 % (vn/am®) -105
ITAPH -/1,0
Cynbit Harpito (kpuctaniunuii) —/0,5
Y Gapkac 3aBaHTa)KyIOTh OBYMHH, 3JIMBAIOTH KATOJIT / aHOMIT Yy CHIBBiHONICHH] 5:1 UM HEAKTUBOBAHY BOZY
BIINIOBITHO JUISL JIOCNITHOTO 1 KOHTPOJIBHOTO BapiaHTiB 0OpoOiieHHs mpu Temmeparypax, °C: 25 i 30.
IepeminryBaHHS BUKOHYBaTH 4epe3 3 i 4 Tof micist 3aBaHTaKEHHS OBUMH, Jaili 1o 10 XB KOXHOI TOMHH 31
wukicTio 3-4 xg ™. Tpusaticts npouecy BianosiaHo 6 i 16 rox

2 Bimxumanas BikumaroTh BOJIOCSHUIA TIOKPUB Ha Mi3ApwibHii MammHi MM-2M
3 TYIIIMH HO’KaMH IIpH nofaBanHi Boxu 40 °C

3 BingmouyBanHs 2 Bona, % 700
dopmarin 40 % (mi/mm°) -105
ITAPH 05/1,0
IepeminryBanHs Ha mo4aTky npouecy 30 xB, gaii 1o 10 XB KOXXHOT TOJHHH.
TpuBauicts Bianoiaxo 3 i 8 rox

4 3HEKUPIOBaHHS | Bona, % 1000
IMTAPH 2,0/6,0
Kap6onar HaTpito -105
Dopmanin 40 % (vr/am®) -/05
Temmneparypa nponecy 42 °C, tpusaiicts 30—45 xB.

6 BimxumanHs Amanoriuno nosuii 2; notim 30 XB y nenTpudysi 3i mBuakictio 1000 xs72.

7 Misapinas [TimukipHy KIITKOBHHY BUIABUIIN Ha MamnHi MM-2M

8 3HEeKUPIOBaHHS 2 Bopna, % 700
ITAPH 2,0/6,0
Dopmanin 40 % (vn/am®) -105
AHasoriyHo nosuuii 4.

9 TIpomuBaHHsS Bona, % 700
Buxonyrots 1Biui npu Temmepatypi 38 °C nporsrom 30 XB 3 HACTYIIHUM IPOTATOM 2 TOJ CTIKaHHSM Y
kaceri. [lepeminryBaHHs HemepepBHE

10 TTikenroBaHHS Bona, % 700
Xnopuz Hatpio —1/40,0
MomnouHa KucioTa 1,2/-
MypaliHa KHcioTa -/5,0
VY Gapkac 3 OBUMHAMH HaIMBAIOTH aHOMT 3 pH 3 abo HeakTBOBaHY Boxy mpH Temmeparypi 35-37 °C 3
JIOZIABAaHHSM KHCJIOTH BIZTIOBIIHO Ul JIOCIIHOTO i KOHTpOJBHOTO BapiaHTiB uepe3 4,0 roxg ta 10 xB.
TepeminryBanns Ha no4atky npouecy 30 XB i jomaBaHHS MatepiaiiB, Jami mo 20 XB KOXHOI T'OJMHU.
TpuBanicTs BimoBiaHO 5,5 i 11 ron 3 HACTYITHUM MPOJIEKYBaHHAM mpoTsaroM 10 rox

11 Jlyonenns-xupysanns | Boma, % — /700
Xnopuj HaTpio —1/40,0
XpomoBuii nyourens (ocHoBHiCTH 35-40 %) 0,7 /1,5 Cr,05
EnexrpomiTocTifkuii >xup 3,0/3,0
Kapbonar Hatpiio 0,2/0,5
Kopurytots pH Biamnpar0BaHOTro po3dnHy KapOOHATOM HATPIilO MiCJIs MIKEIIOBAHHS TOCTITHHX OBYHH
10 3,5-3,6, 10BOISITH TeMmiepatypy posuuny a0 35-37 °C, 10#ar0Th )KHPOBY eMYIbCII0 1 3aBaHTAXYIOTh
nociniani oBunHU. Yepes 2,5 rox nepeBipsitoth Ts, MIKIPHOT TKAHUHU OBYMH, sika Mae Oyt 73 °C. fkiro
T,, HmK4e, TO 3HOBY KOpUTYIOTh pH i IPOROBXKYIOTH Nporec Ie oxHy roxuHy. [lepeminryBaHHS Ha
mouatky rporecy 1 rox, mami mo 20 xB koxkHOI roguHN. KoHTpONbHI 0BUMHN 00pOOIAIOTE 32 JiF0Y00
TEXHOJIOTIEI0 NPOTIroM 6—8 roJ

12 JonyGimoBaHHs Bona, % 700/700
Xiopua HATPiIO 20,0/20,0
Xpomoguit xyburens (ocHoBHICTH 3540 %) 2,0 /4,0 Cr,03
ANIOMOKaJTi€BUH rayH 3,0/7,0
Kapbonar Hatpiro 0,2/05

VY Gapkac HammBarote aHomt 40-42 °C 3 pH 3,5, nomaroTe Xiopmj HaTpito, XpOMOBHi ayOuTeln,
TIEPEBIPSIOTH 1X BMICT i 3aBaHTaXylOTh oBuMHU. Yepes 1 ron kopuryrote pH po3umnHy 10 3,5 i 3aniBaroTh
pO3uMH amoMoKaiieBoro ramyny. Yepes 2,5 rox T, Mae Oytu 90 °C. Sxmio T,, Hkue, noBomsats pH 1o 3,5 1
TPOJIOBXKYIOTh JTyOJICHHS 111e 1 rox. IepeminryBaHHs cucTeMH SIK TIpu qyOneHHi. TpuBaiicTh mporecy 3a
JIFOYOI0 TEXHOJIOTIEI0 0 6 TOJI, IPOJICXKYBAHHs — HE MEHIIE 6 TOIMHU

3aBepIaibHi CYIIMIBHO-3BOJIOKYBAJIBHO-Ae(OpMaliiiiHi Ta 03700 1I0BaIbHI MPOLIECH 1 onepallil BAKOHYIOTh 33 JIIF0UO0I0 TEXHOJIOTIE

IMpumiTka. Y YHCeNbHUKY 1 3HAMEHHHUKY HaBOJSITHCS PEareHTH BiIOBITHO IS TOCIITHOTO i KOHTPOJIBHOTO MPOLECiB

Jloty6ir0BaHHsT OBUMH TIPOBOIMIIM XPOMOBHUM JIyOHMTENIEM 13 BUTPATO 2 I/1M° y TIEpepaxyHKy Ha OKCHL
xpomy (III) micnmst ix mposiexxyBaHHsT mpotsrom 12 ron i Bojororo HuriyBaHHS Ha MI3IPWIBHIM MamvHI Ta
JI0JIaBaHHAM Yepe3 OJIHY TOJMHY aTIOMOKAIIEBOTO TalyHy 3 Butparoro 3 r/ame. Iponec poaybioBanHs Tpusas 2,5
T'OJ[ 10 JOCATHEHHS TEMIICPaTypH 3BaproBaHHs mKipHOI TkaHuHU oBYrH 90 °C [24], mo Bignosigae TY 17-20-38-89
«Bemrop MexoBoi. TexHuyeckue yCIOBHS». 3a JIIOYOI0 TEXHOJOTIEI0 BHUTPATH XPOMOBOTO JyouTens i
AJIIOMOKaJII€BOTO rajlyHy Oy 30UIbIIEHUMH BiOBiAHO y 2 1 2,3 pa3u, a TpuBaJIicTh npouecy y 2,4 pasu.

BopcoBy moBepXHIO OBYMH, OTPUMYBATH IUITXOM IUTi(hyBaHHS a0pa3uBHOIO IIKYPKOIO 3epHUCTICTIO Ne 4 Ha
IIpAT «Yunbap». IloTiM BHKOHYBAJIOCH MPOJIEKYBaHHsS HamiBpaOpuKaTy OBYMH IMPOTATOM He MeHmie 12 rop, ixX
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po30MBaHHS Ha BiOpaLiiHIi BUTATYBaJbHO-M SIKIIWIBHIA MamuHi «Mosnticay, MmiACylnIyBaHHsS NpH TeMmeparypi
40-45 °C npotsirom 1,0—1,5 rox y pamHiii cymapii 10 BiiHOCHOT BostorocTi 12—15 % 1 ykiiaiaHHsi BOPCY HKOPCTKOIO
IIITKOI0 B HampsIMy BiJ OTy3Ky A0 BopoTka. JlocmimkeHi XiMiyHi Ta (hi3MKO-MEXaHiYHI BJIACTUBOCTI OTPUMAHOTO
BEJIOpPY TOBITMHOIO 1,2 MM HaBezleHi B Ta0I. 3.

Ta6mums 3
®DizuKo-XiMiyHi BI1aCTHBOCTI XyTPOBOI0 BeJIIOPY OBUYNHHU

I — Bemop, oTprMaHHii 32 TEXHOJOTIEI0 OBuyHa XyTpoBa Bemop xytposuii

JIOCTI JTHOXO JIIOYOI0 T'OCT 4661 TV 17-20-38

Temmepatypa 3BaproBaHHs, °C 92 91 He Hiokge 70 He Hiokde 90

Macosa uacrka’, %, BOJIOrH 13,7 134 14,0 14,0

— Cr,03 y mikipHiit TKAHUHI? 2,69 2,87 He Oibie 3,0 —

— Y BiANpPALLOBAHOMY PO3UMHI, T/M° 0,78 2,37 - -

—XPH y uikipHiii TkaHUHI 14,71 13,97 10,0-20,0 15,0

— XPH y BonocssHOMy IIOKpHBi 1,23 1,86 He Oubie 2,0 He Oibe 2,0

PpH BOIHOT BUTSDKKHM IIKIPHOI TKAHWHHE 55 59 4,0-75 —

HaBanTa)xeHHS IPH PO3PHBAHHI I[L/10] OBYNHH 226 204 He MeHmte 200 -

wiornero onax 40 mv?, H

IMonosxeHHs HOBHE LIIMX OBYMH IpH HanpykeHHi 9,8 MIla, % 35 32 He MeHuIe 30 -

TpumiTka. 'B niepepaxyHky Ha aGCOJIOTHO CyXy PEUOBHHY;
?TTokasnuk BizmoBinHo 0 TOCT 4661 BUGPaHO yis OBYMH, HapGOBAHUX KUCTOTHUMH GAPBHUKAMH 3 TTi/IBUILIEHOIO TEPMOCTIHKICTIO.

3rigHo 3 HABEJCHHMH NAaHWMH B TaONWIi 3 XiMiUHI MOKa3HUKH BENIOPY, OTPUMAHOTO 3 BUKOPHUCTAHHSIM
EXA Bomu i BHpOOIICHOTO 32 JIFOY0I0 TEXHOJIOTIEI0, BIATIOBIIAIOTH BUIMOTaM CTaHIAPTIB U XyTPOBOTO BEIOpy [25] Ta
UL XyTpoBoi oBUMHH [26], Tomi sK (i3WKO-MEXaHIYHI BIIACTHBOCTI XYTPOBOTO BEIIOPY MAOTh ITiJBHUIICHI
MOKa3HUKHU. 30KpeMa, 3pa3KH XyTPOBOTO BEJIOpY OTPHMAaHI 3a JOCTIJHOIO TEXHOJIOTIE€I0 3 BHKOPHCTaHHIM
EJIEKTPOXIMIYHO AKTHBOBAHOI BOJM, NPOSBISIIOTH 3[JaTHICTh BUTpUMYBaTh Ha 13 % OulblIi HaBaHTaXEHHS IPU
PO3pHBaHHi, a IX TIOBHE MOJIOBXKEHHs pH HanpyxeHHi 9,8 MIla 36ubiyeThes Ha 16 %.

BucnoBku. Po3pobnieHa iHHOBaIliiiHAa TEXHOJIOTisSi BUTOTOBJECHHS XYTPOBOT'O BENIOPY 3 OBYMHH HPICHO-
CYXOro KOHCEpBYBaHHsS 3 BHKOPHUCTAHHSIM EJEKTPOXIMIYHO aKTHBOBAaHOI BOAM — (pakiliii KaToJiTy i aHOJITY.
BcTaHoBiI€HO, IO CyMIIll KaTONITY 1 aHOJITY B 00’eMHOMY criBBinHOIIEHHI 5:1 Mae pH 6nm3bke 10 HeHWTpanbHOTO
Cepe/loBUINA 1 OaKTECPHUIUAHY MiF0 Ha MIKpO(IOpYy KOJAreHBMICHOI CHPOBHHH, IO 3a0e3meuyye e(eKTUBHY
pereHepariifo BOAHOTO OajlaHCy MIKIPHOI TKAHWHU OBYMH 0€3 BHKOPUCTAHHS AHTHCENTHYHHX EKOJOTIYHO
IIKIUIMBUX PEYOBHH NpH BigMmouyBaHHi. Ha cranii 3HexuproBaHHs e(pEKTUBHUM € BUKOPHCTaHHS KaTOJITY, KW
Ma€ BHCOKI OYMCHI BJIIACTHBOCTI Ta HE OCIIA0JIOE 3B’SI3YBaHHS BOJIOCSHOTO MOKPHBY 3i IIKIPHOIO TKaHMHOIO 0e3
JoJaBaHHS (hopMalliHy, Ieper0adeHoro 0900 TEXHOJIOTIEHO.

3acTocyBaHHsA aHOJNITY Ha CTafil MIKETIOBAaHHA-AYOJIICHHS Ta IOAYONOBaHHS cCHpusie e(eKTUBHOMY
3B’sI3yBaHHIO XPOMOBOT'O AYOHUTENs 3 KOJAareHOM HIKIPHOI TKaHWHHM OBYMH, MacoBa 4acTka okcunay xpomy (III) B
SKil Maiike piBHA 3HAUEHHIO, OJICPXKAHOMY JUIS LIKIPHOT TKAHWHHM OBYWH, BUPOOJICHHMX 32 JII0YOK TEXHOJIOTIEIO.
[Tpu 11bOMY CIIOCTEPIracThCsl CKOPOUSHHS TPUBAJIOCTI MPOLIECY NPU 3MEHIIEHHI KOHLeHTpauii okcuay xpomy (III) y
2 pa3u y BUXITHOMY PO34HHI Ta y 3 pa3u y BiJIpalbOBaHOMY PO3UHHI, L0 MiJBHILYE €KOJIOTTYHICTh CTIYHHUX BOJI.

OTpuMaHuil XyTPOBHU BEIIOpP 3a PO3POOJICHOI TEXHOJIOTIEI XapaKTePH3YEThCS (Hi3HMKO-MEXaHIYHUMHU
nokazHukamMu Ha 13-16 % BUIIMMHM TOPIBHSIHO 3 BENIOPOM, OTPHMaHHMM 3a JiI0YOI0 TEXHOJIOTI€I0, 1 BiJmOBinae
Bumoram ['OCT 4661-76 «OBumHa MexoBas BbIIeNaHHAs. TexHuueckue ycioBwsi» Ta TY 17-20-38-89 «Bemtop
Mex0BOU. TeXHH4ecKHe yCIoBUs».
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