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KuiBchkuil HalliOHAIBHUN YHIBEPCHTET TEXHONIOTIH Ta qU3aliHy

PO3POBKA TEXHOJOT'TYHUX TAPAMETPIB XPOM3BEPEXHOI
TEXHOJIOI'Ti IYBJEHHS HIKIP

CratrTs IpHUCBsTYeHa pO3pOOIl TEXHOJOTIYHNX HMapaMeTpiB Hpolecy AyOJIeHHS IIKip 31 3MEHIICHUMHU BHTPATaMH CIIOJIYK
XpOMY IIIIXOM 3aCTOCYBAaHHS HOBHX TyOWJIBHHX MaTepialliB Ha OCHOBI MoJu(ikOoBaHOI AuCIIepCii MOHTMOPHIIOHITY. 3aCTOCYBaHHS
MOAN(IKOBAaHUX JAUCIEPCIH MOHTMOPWIOHITY JUIA IyOJNEHHS CHpHS€E INIBHINCHHIO SKOCTI TOTOBHX IIKip, 3MEHIICHHIO
HaBaHTa)KCHHS Ha HABKOJIHMIIHE CEPEIOBHIIE Ta CKOPOUYCHHIO BUTPAT XPOMOBOTO JTyOHUTEIIS.
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DEVELOPMENT OF TECHNOLOGICAL PARAMETERS OF CHROMIUM-SAVING TANNING FOR LEATHER

Abstract -The article is dedicated to developing technological parameters of tanning leathers with reduced expenses of chromium
compounds, through the use of new tanning material, based on modified montmorillonite dispersion.

The montmorillonite modification was performed with sequential processing of aqueous dispersion of the mineral sodium carbonate and
basic chromium sulfate. To investigate the tanning process, using modified montmorillonite dispersion the research groups of samples and control
were formed. Tanning pelts prototypes were performed with modified montmorillonite dispersion with different content of chromium oxide.

The analysis of the samples after tanning showed that the optimal amount of chromium compounds for tanning is Cr,03 1,0-1,25 % and
2,0-2,5 % of the modified dispersion from weight of pelts. The processing of pelts at the optimal amount contributes to receiving a soft leather with
hydrothermal stability at 105 °C, increased by 6-7 % yield area, high physical and mechanical performance, reduced rigidity, resistance to wet leather.

The use of modified montmorillonite dispersions for tanning improves the quality of finished leather, reduce the burden on the
environment and reduce of the chromium tanning agents.
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Beryn

[kipa € ogHUM 13 HaOULIBII QYHKIIOHAIBHUX MaTepialiiB JUIl BUTOTOBJICHHS HaWpPi3HOMaHITHIIINX BUPOOIB.
BpaxoByroun, o Ha CHOTOMHIIIHIN JIeHh € BENMKa MOTpeda y IIKipaxX ISl BepXy B3YTTA, IIKipsSHA MPOMUCIOBICTH
NPUAUIAE TOCTATHBO YBark BUPOOHHITBY HIKIp IAHOTO IiJIbOBOTO Ipu3HaueHHA. [y BepXy B3yTTsI BUKOPHCTOBYIOTh
MIMPOKUHA aCOPTUMEHT ILKIp i3 Pi3HOT CUPOBUHH, PI3HUX METOJIB NYOJIEHHS Ta CIOCO0IB 0OPOOKH JIMIILOBOT ITOBEPXHI.
B VYxkpaini HaiOUTBOIy YacTKy CTAaHOBIIITH HIKIpH BHUTOTOBJICHI i3 IIKyp Bedmkoi poratoi xymobu (BPX), a y
BUPOOHHMIITBI HaifuacTilie 3aCTOCOBYIOTh XpOMOBHU Metoj ayOneHHs (dactka cranoButh 80-90 % Bij 3araibHOro
o6csry BupoOHunTBa) [1]. Ile MOB’sI3aHO 3 MOXJIMBICTIO IOCATHEHHsS HEOOXiTHHMX XiMIYHHX Ta (hi3UKO-MEXaHIUHHX
MOKA3HMKIB SIKOCTI TOTOBHX IIKIp, OJHAK 3aCTOCYBAHHS XPOMOBHX CIIOJYK B TEXHOJIOTISIX BHPOOHHUIITBA HIKip Mae
HEeraTUBHUH BIUIMB Ha HABKOJIMIIHE CepeloBHINE. B 3B’s3Ky 3 UM IIKipsHA HMPOMHCIOBICTh OCTaHHIMH POKaMu
npuaLIsge 6araTto yBard yJZOCKOHAJEHHIO XPOMOBOTO METONY IyOJICHHS Ta BHPIIIEHHIO MPOOJIEM OYMIIEHHS CTIYHHX
BOJI, YTHJIi3aIlii Ta TOBTOPHOT'O BUKOPUCTAHHS TBEPIUX XPOMBMICTHHUX BiAXOIIB.

[ToBHicTIO 3aMiHUTH CHONYKH XPOMY AyOWTENSIMH iHIIOI IPUPOAN B IPOMHCIOBOCTI MOKH HE BAAETHCS UYepe3
HE MOXIIMBICTh OTPHMAHHS IIKIp HAJEXKHOTO PiBHSA (YHKUIOHAIBHUX BiacTuBocTeld. ToMy B naHmil yac Bce OunbIIOl
aKTyaJIbHOCTI HaOyBaIOTh JJOCIII/PKEHHS 3 YaCTKOBOIO 3aMIHOIO CIIOJIYK XPOMY NYOMJIBHUMH CIIOJYKaMH 1HIIOT PUPOJIH,
10 MaroTh AyOwIbHI BiactuBocti [2-3]. Taka 3amiHa moxe OyTH 3[ilfiCHEHA TOEIHAHHSIM CIIONYK XpOMY 3 IHIIHMH

HEOpraHiYHMMH IyOHJIBHUMH PEYOBUHAMH a00 KOMOiHOBaHE AyOJICHHS 3 OpraHiYHUMHU qyOuTensimMu [4].



3a ocTaHHI POKM INEPCHEKTHBHUM HAIPSIMKOM € BUPOOHMITBO IWIKIPH 3 BHKOPUCTAHHS Ui JTyOJICHHS
BHCOKOIUCIEPCHUX MiHEpaliB MPHUPOTHOTO MOXO/DKCHHS, B TOMY YHCIi, MOHTMOpWIOHITY [2, 5], mo cmpuse
CKOPOUYCHHIO BHUTPAT CIIONYK XpOMYy, IiJ 9ac AyOJEHHS 3 MOIANbIINM 3MCHIICHHSAM X KUTBKOCTI B CTIYHHX BOJIAX,
OCKIJIBKH 32 TpaJHLiHHOI0 TeXHOJIOTiE0 1yOneHHs 0n3bKko 40 % XpOMOBHX CIIONYK 3aJIMIIAIOTHCS Y BiNpanbOBaHUX
pobouunx pigunHax. ToMy qy’ke akTyaJIbHUM TaKoX € HampsiM pO3pOOKH Ta 3acTOCyBaHHsS MOJM(IKOBaHUX AMCHEpCii
MOHTMOpPIIOHITY (MJIM) B TEXHOJIOTIYHHX TIpOIleCax BUTOTOBJICHHS IIKIp 3 METOI0 3MEHIICHHS BUTPAT XPOMOBOTO

IyOUTeIst, BUPIMICHHS eKOJIOTIYHNX MPoOJIeM Ta MUTaHb Pecypco30epeKeHHS.

IMocranoBka 3aBIaHHs A0CTiTKEHHS

BpaxoByroun cy4acHi HAyKOBi IOCTIDKCHHS, IO HANpaBlIeHI Ha pO3MIMPEHHS AaCOPTHUMEHTY XIMIYHHX
MartepiaiiB Ads MIKipSHOTO BHPOOHMIITBA Ta MiABUINCHHS #HOro ekosoriyHocTi [1-7], BHsBIeHa AOUINBHICTH
BUKOPHUCTAHHS AJIs AyOJIeHHs MIKip KoMmo3umiii Ha ocHoBi MJIM [2, 5, 6]. [103UTHBHUM € BUKOPUCTAHHS JIHUCTIEPCii
MOHTMOPHJIOHITY sl JOAYONIOBAaHHS-HATIOBHIOBAHHS IIKIpSHOTO HamiBhaOpukaTy y MO€OHAHHI 3 aKpHIOBUMH
HaIOBHIOBAYaMH, III0 NIPU3BOIUTH 0 3MCHIIECHHS BUTPAT POCIMHHUX JXyOHTENIB Ta CHHTAHIB, MOKpallye eeKTHBHICTh
(hopMyBaHHS CTPYKTYPH A€PMHU Ta Pi3MKO-MEXaHIYHUX MOKA3HUKIB TOTOBHX MIKip [7].

Takox BimoMo edekTHBHUIT criociO ayONneHHs FOJIMHYM Ha BiJIpanboBaHiil MiKeIbHINH PiUHI B 1B NPUHAOMH 3
BUKOPHCTAHHIM XpPOMOBOTO XyOHTens Ta amoMocuiikary [8]. 3rimHo crmocoly crodaTtKy B IKEJIBHHH PO3YUH I
00poOku ronuuu nonarotk 0,35 % XpomoBoro AyOuTens Bij Macu ronuHu B nepepaxyHky Ha Cr,Oz Ta nyOmnbHi
CIIONYKH anmoMiHiro B Kimbkocti 0,15-0,20 % Al,O3 Bix macu romuuu. Uepes 2 roAuHA Bi MOYATKY TyOJIeHHS B pobouy
pimuay BBOAsTH 0,2-0,4 % amomocwmiikary Bix Macu romuan Ta 0,1-0,15 % xapOonHaTy HaTpito A IiABHIICHHS
OCHOBHOCTI cmonyk xpomy. [licis ctpyranHs HamiBpaOpHWKaTy MpOBOIATH OPYTY CTamif0o AyOJIHHS 3 BHTpaTaMH
xpomoBoro ayourens 1,55 % Cr,O3 Big Macu crpyraHoro HamiBgaOpukary, a 1me 4epe3 2 TOAWHH B poO0Uy piIHHY
BBOJAITH KapOoHAT HaTpito y Kinbkocti 1,2 % Ta amromocumikaTt B Kijbkocti 1,15-1,25 % Bin macu HamiBdaOpukary.
Takuii croci® myONeHHS O3BOJISAE CKOPOTHUTH BHTPATY XPOMY Ta OTPUMATH IIKIPSHI BiIXOOW 3 MCHIIUM BMICTOM
CIOJYK XpOMY, OJHAK CJIiJi BKa3aTd Ha CKJIAQJHICTh BHKOHAHHS, 0araTOCTaJilHICTh BBEJICHHS DPI3HHX MaTepialiB Ta
BUKOPHUCTAHHS TyOMIBHUX CHOTYK aJFOMIHIIO.

[NomepemHiMu DOCHTIHKEHHAME KOJIOITHO-XIMIYHUX BIIACTHBOCTEH aucrepcii MM, sK amoMOCHIIIKATy,
MOKa3aHo, MO MoAu(iKalis AUCHEPCii MOHTMOPHIOHITY CIHONYKAMH XpOMY 3MIHIOE€ 3apsii TOBEPXHI YaCTHHOK
MiHepay, 3MEHIIYE PO3MIPHICTh YacTHHOK Ta B’s3kicTh muctepcii [9]. Ilpu mpoMy amcopOiiis COJyK XpoMy Ha
MOBEPXHI MiHEpaJIbHUX YaCTHHOK € CTiiikoto 1o 3MiHM pH cepemoBuina. BinmoBigHO 10 TEXHOJOTIYHHX MPOILECIB
BUPOOHMIITBA IIKIPH 3a3HAUCHI KOJIOiJHO-XIMIYHI BIACTUBOCTI MOAM(IKOBAHUX TUCIIEPCii MOHTMOPHIIOHITY CHPHSIOTH
e(ekTHBHIN 1udy3ii YaCTHHOK B CTPYKTYpPY JA€PMH, PIBHOMIPHOMY iX PO3MOALIEHHIO, B3aEMOJIIT 3 aKTUBHUMH LIEHTPaMHU
KOJIareHy i, B 1IOMY, e()eKTUBHOMY IIpOIIeCY IyOJIEHHSM TOJIMHHU. B JaHOMY BHNAAKy XapakTepHHM € 3MiHa YMOB
BUKOHAHHS TEXHOJIOTIYHHX OTEpallii, 10 TPU3BOANTD JI0 NPUCKOPEHHS MPOIECy BUPOOHUIITBA Ta MOKPAIIEHHS SKOCTI
roToBUX wKip [2].

Bigomi po3poOku popMyBaHHS CTPYKTYPH IIKIPH IUIIXOM YaCTKOBOT 3aMiHH XPOMOBOI'O TyOHUTEIIs 32 PaXyHOK
3actocyBanHss MJIM, 1m0 [03BOJISIE 3MEHIIMTH BHUKOPHCTaHHS XPOMOBOIO JyOuTesst Ta 3abe3nedye BUpIIICHHS
exonoriyaux mutane [2, 10]. OgHak HEIOCTATHBO BUBYCHUM € MUTAHHS ONTUMAJBHHX MMapaMeTpiB TEXHOJIOTIYHOTO
MPOIIECY XPOMOBOTO NyONeHHS MIKip 3 BUKOpUCTaHHSM MJIM. B 3B’SM3Ky 3 mMM € akTyadbHUM BCTAHOBJICHHS

ONTHUMAJIFHUX MAapaMeTPiB XPOMOIIAIHOT TEXHOJIOTIT JyOIeHHS MKip 3 BUKOpUCTaHHIM MJIM.

O0" €KTH Ta METOAM J0CTiIKEHHS
MeToro TOCHiKeHHS € Po3po0Ka ONTUMAIBFHUX TEXHOJIOTIYHHX IapaMeTpiB MpPOIECy XPOMOBOTO TyOICHHS
HIKip 3 BUKOPUCTAHHAM MOAN(DIKOBAHUX TUCTIEPCIH MOHTMOPIJIOHITY.
OO0’eKT JOCIHIKEHHSI — TEXHOJIOTIYHI IapaMeTpH IPOIEeCy XPOMOBOIO IYyOJEHHs IUKIp 3 BHKOPHCTaHHSIM

MOIU(IKOBAHNX THUCIIEPCiH MOHTMOPHIIOHITY.



IMpeamer mociiiKeHHS — BIACTUBOCTI IIKIp, OTPUMAHUX 3 BUKOPHCTaHHSM MUl AyOJeHHS MoAHM(piKOBaHUX
JICTIEpCiii MOHTMOPHJIOHITY.

Juis mocmimpkeHp Ta po3pOOKH ONTHMANBHUX TEXHOJIOTIYHUX MapaMeTpiB XpoM30epeKHOTO IPoIecy NyOIeHHS
TOJIMHHU 3 BUKOPHUCTAHHSIM MOAM(IKOBAaHMX TUCIIEPCii MOHTMOPHJIOHITY Oyino c(OpMOBAHO 3 IMIKEIbOBAHOI T'OJMHU
BPX meromom acumerpuynoi OGaxtapmu 6 rpym mo 8 3paskiB B KOXHiM po3mipom 5x15 cm. I'pynu 3paskiB 1 — 5
BBaXATM MOCHiMHUMH, 6 Tpyma Oyma koHTpoibHa. OOpoOKy 3pa3KiB BCIX TpyH 3AIHCHIOBANIM 3a TPaTUIiHOIO
TEXHOJIOTIEr0 AyOieHns, 1o € mitouoro Ha [TAT «Uuubap» (M. Kuis) [11]. Jlns msoro y BiAmpariboBaHWil THKEIBHUIN
PO34MH A7t 0OpOOKH TOJIMHM JJOAABaIN XPOMOBHil 1youTens (ocHoBHICTH 38—40 %) B nmepepaxyHky Ha Cr,O3 Bin Macu
TOJIMHA 3 BUTPAaTaMH BiAMOBiAHO rpyn o0poOku (tabin. 1). Jlns mocmiguux rpym yepes 1 rom oOpoOku Ta micis
JIOCATHEHHS TMOBHOTO NodapOyBaHHS TOMMHHU TyOuTeneM (HaCcKPi3HHUI 3eJeHUH KOJip B HAWTOBININ MUISHIN AEPMH) B
pobouy piAMHY BBOAMIM MOAN(IKOBAaHY IHCIEPCII0 MOHTMOPHIIOHITY 3rifiHO po3pobiieHnx BUTpar (Tadu. 1). Uepes 3
roArHU 00epTaHHs (4 ToIUHU JUIsl 0OpOOKM HEJBOEHOI TOJIMHU) ISl BCIX IPYIl 3MiHCHIOBAIN IiABUIIEHHS OCHOBHOCTI
CIIOJIyK XpOMY JIOJaBaHHIM KapOoHaTry Hatpito y Burisai 10 % posumny y 3 mpuitomu 3 iHTepBanom 30 XBHIMH NpH
OesmepepBHOMY 00epTaHHiI Oapabany. J[yOneHHs 3aBepIIyBaid IpU AOCATHEHHI 3HaueHHS pH pobouoi pianHu Ha piBHI
4,0-4,5 Ta orpumanHs HaniBadpukary criiikoro a0 nmpobu Ha «KIIT».

Jnst 1yOnieHHs] TOJMHU JOCHIHAX TPYH BUKOPUCTOBYBAJIM MOAN(IKOBAHY TUCIEPCiI0 MOHTMOPHIIOHITY, SIKY
OTPUMYBQJIM HACTYIHHM IIUIIXOM: JI0 PEAKTOPY, IO OCHAIICHWII MEXaHIYHOI MIIIaJKOI0, BBOJWIN PO3PaXyHKOBY
KUTBKICTh OCHTOHITOBOI TJIMHM 3 BMICTOM OCHOBHOTO MiHEpasly MOHTMOPWIOHITY 85 %, 3-KpaTHy KUIbKICTh BOIU
temrnepatyporo 50—-65°C Ta kapOoHat Hatpito 3 BUTparow 6,0 % Big Macu Cyxoro MOHTMOPHJIOHITY y Burisiai 10 %-ro
PO3UNHY, Jalli MpH MepeMIlIyBaHHI IPOTATOM 2 TOIUH MiATpUMYyBaIH TeMnepaTypy Ha piHI 50-60 °C (pH mucmepcii
ckiagana 7,0-7,5). Ilicinsg oTpuMaHHs CTiHKOI Ta piIBHOMIPHOI AUCTEPCii MOHTMOPHIIOHITY BUKOHYBAJIH KaTiOHYBaHHS
MOBEPXHI YaCTUHOK MiHEpasy, Uil YOr0 B TUCIIEPCiI0 MOHTMOPHJIOHITY BBOJAWIIA PO3UYHMH OCHOBHOT'O CYJb(aTy XpoMy
B kinbkocti 10,0 % Bin mMacu Mminepany B nepepaxyHky Ha Cr,Os. IlepemimryBaHHS NpOJOBXKYBJIU ILe 2 TOIUHU 10
OTpPUMaHHS OTHOPITHOI Mach cipo-roxydoro kompopy. pH mucmepcii ckimanmana 3,5-4,0. Kpim Toro, 3araipHi BUTpaTH
XPOMOBOTO AyOuTeIst AJ1si NyOneHHs ronunu cranoBmid 1,2—1,5 % Cr,03 Bii Macu roimHu.

JleranbHi napaMeTpH Mpolecy AyOJeHHs Ta BATPATH XIMIYHUX MarepiaiiB HaBeAeH] B Tabnumi 1.

Taomums 1
IMapameTpu ny01eHHs
. Lo Bapiaatu 06po6ok rpym
Butparu XiMiuHHX MaTepiatiB
1 2 3 4 5 KonTpons
Xpomosuii nyoutens, % Cr,Os 1,75 15 1,25 1,0 0,75 1,9
MomudikoBaHa IucHepciss MOHTMOPHIIOHITY, % * 1,0 1,5 2,0 2,5 3,0 —
AJTFOMOCHITIKAT HATPi0, % - - - - - 1,6
KapoOownar Harpiro, % 1,0 0,75 0,5 0,25 0,2 1,35

*6 nepepaxymKy Ha abconomHO CyXy pedoGUHy

[Ticna nponecy nyOyieHHs, BCi 3pa3Ku OynH MPOKUPOBaHi, BUCYIIEHI y BIIbHOMY CTaHI, a MICIIs 3BOJIOKEHHS
0 Bosorocti 26 % Ta 00poOKM Ha TAHYJIHHO-M SKIIMIBHIM MaIlWHI, JOCYIIeHI y BUIBHOMY cTaHi. Jlami micis
KOHMLIIOHYBaHHS Ta MOTPIOHNX BUMIPIOBaHb BUKOHYBAJH JOCIIJDKEHHS ITOKa3HUKIB (Di3MKO-MEXaHIYHUX Ta XIMIYHHX

BJIACTHBOCTEH TOTOBHX IIKIp 3a BIAMOBIAHMUME MeTOAnKaMu [12].

PesysbTaTH Ta iX 00roBopeHHs
B pesynbrari 00poOku rosmHM MOAM(IKOBAHUMH JUCIIEPCIIMH MOHTMOPWJIOHITY Ha cTajii JyOJeHHS
BCTaHOBJICHO, M0, TIOPIBHSHO 3 TPAAMIIHHOIO TEXHOJIOTIE0, 32 BCIMa JOCTITHUMH BapiaHTaMHU XpoM30epexxHi 00poOKu

CIIPHUSIOTH OTPUMAHHIO 3pa3KiB MIKip 3 OUTBIIAM BUXOOM ILIOIIi, MEHIIOK KOPCTKICTIO Ta 3/IaTHICTIO 0 HAMOKAHHSIM



y BOIi, 3 OLITbII BUCOKUMH TTOKa3HUKAMH aAre3ii MOKPUBHOI IUTIBKH 0 wwKipH (Tadm. 2). Takox crnoctepiraetbest aesike
3pOCTaHHS BMICTY 3B’S3aHMX CIIOJIyK XpOMY Ta IIOKa3HHMKa TipOTepPMIYHOI CTIHKOCTI IIKipH (TeMIeparypu
3BaproBaHHA) (Tabn. 3). Disuko-MexaHIYHI TIOKa3HUKH Ta TIOKAa3HUKH XIMIYHOTO CKJIagy OTPUMAaHHUX IIKip
3aJI0BOJIBHAIOTH BUMOTH cTaHiapty [13]. 3ampornonoBani mapameTpu IyOJMeHHs LIKIp JalOTh MOKIHBICTH OTPHMATH
HIKipY 3 100pe chopMOBaHOIO CTPYKTYPOIO, M SIKY, 3 OLIBII HIKHOIO, TJ1aJJKOI0, IIIOBKOBUCTOIO JIMIIBOBOIO ITOBEPXHEIO,
0e3 MyXJIMHYBaTOCTI. 3a PaxyHOK MiJBHIICHHS BUXOMY IUIONI MIKip MOPIBHAHO 3 KOHTposieM Ha 6,7 % it 3paskiB
BapiaHTIB 4 Ta 5 JmocsATaeThCA MOKpamleHHS e()eKTUBHOCTI BHKOPHCTaHHA CHPOBHHHU. [IpH I[bOMY CIiI BKa3aTH, IIO
3aIpOIIOHOBAH]1 XPOM30epexHi crocoOu JTyONeHHs MIKIp CIPHUAIOTH 3MEHIIEHHIO BUTPAT CIIOJIYK XPOMY JJIst TyOJICHHS,
0 OOYMOBIIIOE MiJBUINEHHS EKOJOTIYHOCTI XPOMOBOTO IyOJICHHS Ta palliOHaJbHOCTI BUKOPHCTaHHS XIMIYHHX

Mmarepiaiis (a6, 2).

Tabmuus 2
®@izuyHi Ta PizUKo-MexaHIYHI MOKAZHUKH AKOCTI FOTOBUX LIKIp
. Bapiant o0po0Oxu
[Toka3HUKH TOTOBHX LIKIp JACTY 2726-94
1 2 3 4 5 Kontpons
Buxin mmomni mkipu, % 102,8 | 104,6 | 106,6 | 106,7 | 106,7 100,0 -
VsBHa nuTOMAa Bara, r/em® 0,652 | 0,642 | 0,634 | 0,632 | 0,637 0,678 -
Kopcrtkicts Ha [IDKVY-12 M,lO'2 H 29,8 28,7 25,2 24,6 27,7 38,6 -
f:ser;ir:i’nlngnonﬂaBl TPILIIHH JIHILOBO] 186 | 1,97 | 2,06 | 212 | 1,98 1,62 >1,3
Bunosxenns npu Hampy3si 10MIIa, % 32,4 32,2 29,8 31,8 30,2 33,6 20-40
Hamoxkanns, % :
- yepes 2 TOAUHU 475 46,2 41,8 43,5 459 49,8 -
- gyepe3 24 roauHu 79,8 80 80,2 | 80,9 80,4 88,5

Haii6inpi edekTHBHO MPOSBIISETHCS BILIMB MOAM(DIKOBAHUX JUCIEPCii MOHTMOPHIIOHITY MiJl Yac NyOJeHHs
Ha ITOKa3HUKU MEXi MIIIHOCTI MIPH PO3TATYBaHHI MIKip, BUIOBKEHHS IIPU HAIIPY3i Ta alre3iro JO CyXOi Ta MOKPOI MIKipH
(puc. 1). Ins naHuxX MOKa3HUKIB XapaKTEPHUM € 3POCTaHHS IX PiBHsI BIAMOBIJHO 10 KOHTPOJBHUX 3pa3KiB (3HAYCHHs
MOKA3HHUKIB KOHTPOJIbHUX 3pas3kiB mpuiiHaTo 3a 100 %). [ns mkip BapiantiB 00poOku 3, 4 ta 5 BigOyBaeThcs
30LIBIICHAS M1 MIITHOCTI TP po3TsryBaHH]I Ha 13-16 % mopiBHSHO 3 KOHTPOIIEM, BHIOBKEHHS IIPH PO3PHUBI — Ha 6-9
%, anresis HOKPUBHOI IUTIBKH A0 CyX0i Ta MOKpPOi mKipu — Ha 28-36 % Ta 40-47 % BimnosigHO (puc. 1).
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Puc. 1. BniiuB M/IM Ha ¢pi3uko-mMexaHiuHi MOKa3HUKH FOTOBMX LIKip



AHani3 NOKa3HUKIB 3pa3KiB IIKip BapiaHTiB 00poOku 1 Ta 2 (Tabn. 2, 3) Bkasye, W0 3i 3MCHIICHHAM BUTPAT
Mo uikoBaHoi aucnepcii MOHTMOpHIIOHITY 10 1,0 % cyxoro MiHepaiy BiJl Macu TOJMHHU Ta MiJBUILEHHSAM BUTpaTH
xpomoBoro xyourens 1o 1,75 % Cr,O3z Big Macu TOJIMHE HE BiTOYBA€THCS CYTTEBOTO ITIOKPAIICHHS MMOKa3HUKIB TOTOBUX
mKip. 30UIbIICHHS IUIONI IIKIp JOCHIAHUX BKa3aHUX BapiaHTIB oOpoOku He mnepeBuinye 2,8—4,6 % mopiBHAHO 3
KOHTpOJIEM, TeMIIepaTypa 3BaploBaHHs 30LIbLIYEThCS HE B 3HAUHIM Mipi (3pocranHs B Mexax 1 — 2 °C), mpu npomy
CYTTEBO MOKPANTYIOTHCS (Pi3UKO-MEXaHIYHI BIACTHBOCTI.

36inpIeHHs BUTpaT MoaubikoBaHOI aucnepcii MOHTMOPUIOHITY 10 piBHs 3,0 % cyxoro minepany (tabu. 1) Ta
3MEHILEHHS! BUTpaT XpoMmoBoro nyoutens ao piBHs 0,75 % Cr,O3 Big Macw TONWHHM, IO XapaKTepHO Ul BapiaHTy
00poOKH 5, He cIpusie NOAANBIIOMY 30UIBIICHHIO BUXO/AY HIKIPH 11O IUIOLI, a TAK0XX CYTTEBOMY MOKPAIEHHIO 1HIINX

KUTBKICHHUX 1 IKICHUX MOKa3HUKIB mKip (Tabm. 2).

Tabmuns 3
IToxa3Huku XiMi9YHOT 0 CKIay HIKIp
. Bapiant 06po6ku
[Toka3HUKM TOTOBHX LIKIp JACTY 2726-94
1 2 3 4 5 Kontpons
Bwict B mkipi, %
- BOJIOTa 12,0 12,0 | 12,0 12,1 12,0 11,3 10,0-16,0
- Cr,05° 44 | 46 | 48 | 47 | 45 4,3 4,3
— MiHEpaITbHUX pe‘IOBI/IH* 6,6 6,6 6,4 6,4 6,5 7,2 —
- PEYOBHH, 1110 EKCTPAryIOThCS 7,2 7,4 8,0 8,1 8,5 6,4 3,7-10,0
OpraHiYHUMH PO3UMHHUKAME
Temmeparypa 3BaproBanHs, °C 106 106 107 107 107 105 -

*-6 nepepaxyuKy Ha abCOIOMHO CYXY PeHOBUHY

3a pesynpTaTaMu JOCHTIIHKEHb CIIOCTEPITAE€THCS 3POCTAHHS (PI3MKO-MEXaHIYHUX IMOKA3HUKIB IIKIP, 3MCHIIICHHS
JKOPCTKOCTI IIKip, MiABUIIEHHS CTIHKOCTI IO HAMOKaHHS Ta TiApoTepMidHOi cTilikocTi (Tabm. 3). 3a JaHUMU XiMITHOTO
aHaJIi3y MiJBUILIEHNM € BMICT MiHEpaJIbHIX PEUOBHH Ta BMICT OKCUIYy XpoMy. OCTaHHE MiATBEpKY€E OLIbII epeKTUBHE
BiJIIIpaIFOBaHHA POOOYHX TyOMIBFHUX PIIUH Ta Kparie (OpMyBaHHS CTPYKTYPH IEPMH ITOPIBHSHO 3 KOHTPOJIEM.

3rinHo aHami3y MpeACTaBICHUX AaHHMX IIOJ0 MMOKAa3HHKIB SKOCTI TOTOBHX IIKIP, ONTUMAJIEHHMH BHTpaTaMu
XPOMOBOTO Jy0ouTelsi Ta MOAU(IKOBaHOI Juciepcii MOHTMOPHJIOHITY /sl yOJIeHHsT LIKIp MOXKHA BBa)KaTH BUTPATH
1,0-1,25 % Cr,03 ta 2,0-2,5 % cyxoro miHepaiy BiJ Macu ToJIHH (BapiaHT 00poOku 3, 4). JlyOneHHs mKip 3a TaHUMU
BapiaHTaMH JIO3BOJISIE OTPUMATH MKy IOKipy 3 MiABUIICHAM BHXOJOM 3a IUIOIICI0 Ta (i3WKO-MEXaHIYHHMHU
NOKa3HUKAMHU.

B uinomy, BukopucTaHHS Uit JOyOJieHHsT WIKIp MonaugikoBaHOT Jucrepcii MOHTMOPWIOHITY CHpHSE
MiJBHUIICHHIO e(EKTUBHOCTI BHKOPHCTAHHSA CIONYK XpOMY, 3MCHIICHHIO IX BUTpaT s AyOJIeHHs, SKiICHOMY
(hopMyBaHHIO CTPYKTYypH Ta 00’€eMy JepMH 3a paxyHOK (ikcamii Ta eKpaHyBaHHA ii CTPYKTYpHHX €JEMCHTIB
MiHEpAIbHUMH YaCTHHKAMHU, MOKPAIICHHIO SIKOCTI TOTOBHUX INKIp Ta €KOJOTIYHOCTI MPU PECypco30eperkHOMY CIiocooi

yOneHHS.

BucHoBok

B po6oTi AocHipKeHO TEXHOJOTIYHI MapaMeTpH pecypco30epekHoro crnocoOy ay6nenns ronmuan BPX 3
METOI0 YaCTKOBOi 3aMiHM JyOMJIBHHX CIIOJIyK XpOMY. 3anpOIOHOBAaHO BHKOPHUCTAHHS ISl JyOJICHHS TOJMHU
Moau(ikoBaHOi aucnepcii MOHTMOPWIOHITY, OTpMMaHOI IOCTIJOBHOIO MoauQikalielo KapOOHATOM HaTpilo Ta
OCHOBHHM CyJIb()aToM XpoMy. BCTaHOBJIEHO ONTUMAJbHI BUTPATH CIIOJIYK XpoMy jjist ayonenus Ha piai 1,0-1,25 %
Cr,03 Ta 2,0-2,5 % monudikoBaHoi quchepcii MOHTMOPUIIOHITY B IepepaxyHKy Ha CyXuil MiHepas BiJl MacH roJinHy. B
pe3ysbTati yOJICHHS TOJIMHU 32 ONTHMAJIbHUMH BUTpPAaTaMH JOCATA€THCS OTPUMAHHS M’SIKOT HIKIpW 3 ITiABHIIEHUM

BUXOJIOM 32 IUIONICIO, 3pOCTaHHS (hi3WKO-MEXaHIYHUX MOKA3HHKIB, 3MEHIICHHS )KOPCTKOCTI, MiIBUIICHHS CTIHKOCTI JI0



HaMOKaHHS Ta TiAPOTEpMIYHOI CTIHKOCTI IKip. BcTaHOBIEHO HE3HAYHE MiJBUIIEHHS BMICTY MiHEPaJIbHUX PEYOBHH Ta

OKCHYy XpOMY B TOTOBHX ILKIpax, IO € pPe3ysbTaToM e(eKTHBHOTO BiJIIpalloBaHHS pOOOYMX JyOMJIBHUX PIAMH Ta

(hopMyBaHHS CTPYKTYPH AECPMHU.
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