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KuiBchkuil HalliOHABHHUN YHIBEPCHTET TEXHOJIOTIH Ta AU3aiHy

JOCAIIXKEHHA COPBIIMHOI 3JIATHOCTI KOJJATEHBMICHHUX
MATEPIAJIIB BIJZHOCHO ITPOMUCJIOBUX BAPBHUKIB

JocaidsxiceHo moxcaugicme 8UKOPUCMAHHA KO/1A2eHOBMICHUX mamepiais, odepycaHux 3 HedybseHux eidxodie
WKIipsIHO20 8UpO6HUYMBA, 0451 OYUUjeHHS1 cmivHux 600 8i0 npomucaosux 6apsHukie. MemodoMm odHocmyniHuacmoi
cmamuyHoi cop6yii eus4eHo ymosu ma KiHemuKky nO2AUHAHHA O6apeHUKA 3 M00eabHo20 (Hap6ysa/nbHO20 pPO3UUHY.
BcmaHosieHo, Wo cmyniHb 0MUWeHHS 3a/excums 8id XapakmepucmuKu 3acmoco8aHux copbeHmis, ix gumpamu ma uacy
KoHmakmy ¢bas. BnposadiiceHHs1 00epacaHux pesyibmamis cnpusimume 6i1bwl payioHa1bHOMY 8UKOPUCMAHHIO CUPOSBUHHUX Ma
MamepiaabHUX pecypcis, SMEeHWeHHI0 WKIOAUB020 HABAHMANMCEHHS HA 008KIA/A.
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SORPTION CAPACITY OF COLLAGEN-CONTAINING MATERIALS
REGARDING INDUSTRIAL DYES RESEARCH

The possibility of using collagen-containing materials obtained from untanned leather wastes to purify wastewater from
industrial dyes has been investigated. With the help of the method of single-stage static sorption we have studied the kinetics and conditions
of the absorption of the dye from model dyeing solution. It was established that the degree of purification depends on the characteristics of
the sorbents applied, their consumption and the time of phases’ contact. Implementation of the results will contribute to a more rational use
of raw material and resources, reducing harmful impact on the environment.
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Beryn

OnHi€ro 3 HaWBaXIMBIMX MpoONeM NPOMHUCIOBUX IEHTPIB € YTHII3aWis BiJXOJiB BHUPOOHMITBA Ta
cnoxxuBasHs [1]. Ctiuni Bogu ¢apOyBanbHO-03100I0BAILBHAX BHPOOHUITB ITIPHEMCTB JIETKOI IIPOMHCIOBOCTI
MiCTATh OapBHUKH, crmonykd xpomy (VI) Ta iHmi 3a0pygHEHHS y KUTBKOCTSX, SKi 3HAYHO IIEPEBHIIYIOTh
TPaHUYHOJIOIYCTAMI KOHIIEHTpAIii, PN SKUX TO3BOJAETHCS HAIXODKCHHS CTIYHMX BOJA Ha OIiOJOTidHI OYHCHI
ciopynu [2-4]. He3Bakarounm Ha pi3HOMAHITHICTh CYYaCHHX METOMIB OYHINCHHS CTIYHMX BOX Bin OapBHHUKIB,
30epIiraeTbesi aKTyaJIbHICTh ONTUMI3ALIT ICHYFOUHMX Ta MOUIYK HOBUX METO/IB OYMIIIEHHS, @ TAKOK CTBOPEHHST HOBUX
e(peKTUBHHX I EKOHOMIYHO palliOHAILHUX TEXHOJIOTIH 3BIJIbHEHHS CTIYHUX BOJ BiJ OapBHUKIB. AHaI3 JiTepaTypu
CBIIYUTH MPO T€, IO JOCHTh €()EeKTHMBHUM METOJOM BHWJAICHHS OapBHHUKIB 3 PO3YUHIB € COPOLIHHHMN METOm,
PE3YJBTaTUBHICTh SKOTO 3aJIEXKUTH BiJl XapaKTEPUCTHUK 3aCTOCOBAHUX COPOEHTIB Ta yMOB iX 3acTocyBaHHs [3, 5-6].

OCKUTBKY Mifl Yac BUPOOHMIITBA HATYPaJIbHOT IIKIPH YTBOPIOETHCS BEJIMYE3HA KINBKICTh HE JIMIIE PIIKUX, a
W TBEpIUX, TOJIOBHIUM YHHOM, IIPOTETHBMICHUX BiJIXOJIIB, MPOOJIEMOIO TX TIEPEpOOKH Ta IPAKTUYHOTO 3aCTOCYBaHHS
3aiimarniocsi O6arato (axiBiiB K B YkpaiHi Ta nmosa ii mexxamu: MuxaiiinoB O.M., XKypascekuii B.A., Jlimyk B.IL.,
T'opbauor A.A., Kapnyxina JLI., Onittank M.M., Uypcin B.1., Paiix I'., Canoxxuikosa A.l. Ta ixmri [4].

OcTaHHIM 9acoM Ha KadeIpi TEXHOJOTIi MKIpH Ta XyTpa HAIIIOTO YHIBEPCUTETY CHIIEHO 3 MUKOIAIBCHKUM
mignpuemctBoM TOB « TOMII™» mpoBoasSThCS KOMIUIEKCHI TOCTIIKEHHS HOBOI cepii KOJIareHBMiCHUX MaTepialis,
OIlep)KaHWX 3 HEOyONICHWX BigXOMIB INKIPSHOTO BHPOOHHWIITBA: MI3Zpi, TOIMMHHOI OOpi3i, HENPUOATHUX [UIA
BUTOTOBJICHHS IIKIPH IIMAaTKiB FOJIMHHOTO CHMJIKY. 3a Y4acTIO aBTOPiB BCTAHOBJICHO Pi3Hi HAPSMU BUKOPUCTaHHS
JIPIOHOBOJIOKHUCTOTO KOJIAreHBMICHOTO Marepiaixy: y SIKOCTI MOJelNli KoJlareHy, JJis HAalOBHIOBAHHS M’SCO-
KOBOACHMX BUPOOIB Ta ILIKIpU, OCBITJIEHHs BUHOMarepianiB Touo [7]. HasBHICTh pO3BUHEHOI MUTOMOI HMOBEPXHI 1
3HAYHOI KUTBKOCTI (DYHKIIOHAJIBHUX TPYI Ja€ MiICTaBy nepeadaduTi MOXKIMBICTh BAKOPUCTAHHSI IIbOTO MaTepiaity
JUISl OYMIIEHHS BUPOOHWYMX PO3YMHIB Ta CTIYHHMX BOJ, IO MICTATH HEOE3MEeYHi JUIsi HABKOJIMIIHBOTO CepelOBHIIA
peareHTH, HalpUKJIa/l, CIIOIYKH XPOMY Ta MPOMHUCIIOBI OapBHUKH.

Buxoasun 3 BHKIaneHOro, C(HOPMYJIHOBAaHO METy MaHOi POOOTH: MOCTITUTH COpOLiHY 37aTHICTH
KOJIAreHBMICHMX MaTepiajiiB, OJlep)KaHUX 3 HEAyOJEeHHX BIAXOMAIB MIKIPSHOTO BHPOOHWITBA, IJISI CTBOPECHHS
COpOIIfHOTO METOy OYMIICHHS CTIYHUX BOJ Bix OapBHMKIB. IlocTaBieHO 3amadi: BUBYMTH COpOLIHHY 37aTHICTH
KOJIATeHBMICHHX MaTepialliB BIJHOCHO TNPOMHUCIOBHX OapBHHUKIB Ha MoAeIbHOMY (apOyBaabHOMY pO3UHHI,
BCTAHOBHTH 3aKOHOMIPHOCTI copO1ii OapBHUKA 3 IIFOTO PO3UMHY, BU3HAYUTHCS 3 TapaMeTpaMHy IpoIiecy copoOii.

Juis BUpilIeHHS TOCTAaBIICHMX 3amad Oymu 3afisHi THOMMpeHi Ta OUTHII Cy4YacHI METOMU aHalli3y:
(OTOKOIOPUMETPUYHHH, MaTEMaTHYHA CTATUCTHKA, a TAKOXK OAHOCTYIIIHYACTa CTAaTUYHA COPOLIis.

PesynbTaTn gociigaxeHHs, iXx 00roBopeHHs
Sk mpenMer AOCHIKEHHsS PO3MIAANNA YJOCKOHAJICHHS METONy OYHMIICHHS CTIYHUX BOJ IIKIPSHUX
MIANMPUEMCTB BiJl €KOJIOTTYHO HEOE3MEeYHUX PeareHTiB 3a JOMOMOT0I0 COPOCHTIB BOJIOKHHUCTOI CTPYKTYPH Ha OCHOBI
HeIyOJNIeHNX MIKIpSHUX BigXOJiB, IO BOJOMAIIOTH 3JATHICTIO BWIIyYaTH pI3HOMAHITHI KOMIIOHEHTH 3 pI3HHX
CEepEeIOBHIIL; a TAKOX caMi COpOEeHTH Ta (apOyBaJIbHUI PO3UHH.
Y SIKOCTi COPOEHTIB 3aCTOCYBAIIM JIEKIJIbKa KOJIAT€HBMICHIX MaTepiajiB:
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- CopOent | — HOBHi1 KONareHBMicHuiA Martepiai, Burorosiennii y TOB « TOMII»;

- Cop6enr 11 — iHO3eMHMIT ronuHHEMI TOpOIIOK (KpaiHa-BupoOHuK — Hinepnanmn);

- Cop6ent 111 — BiTunznsiamit ronuaamii nopormok (FOCT 28508-90),

sIKi, X04a | pi3Hi 32 BAPOOHUKOM, MPOTE, OJIM3bKI 32 CBOTMHU MOXO/PKEHHSM Ta IPUPOJIOI0; e 3pOOJICHO 1S

BUSIBJICHHS HAWO1IIBII PE3yIbTATUBHOTO COPOCHTY.

OCHOBHI XapaKTepPHCTUKH HOBOro KoyareHBMicHoro wMartepiany (CopOeHt I), skuifi 30BHI Haraaye
CTaH/apTHHUI TOJMHHUH MOPOILIOK: MacoBa YacTKa rOJIMHHOT peuoBUHH — 86,4 %; MacoBa 4acTKa KHPOBHX PEUOBHH
—1,2 %; mMacoBa JacTka MiHepaJbHUX pedoBUH — 4,9 %; pH 1,0 %-oro po3unny — 5,70; cepenHiii po3Mip 4aCTHHOK
0,118-0,124 mm.

Monensruit papOyBanbHU po3dMH KOHIEHTparieo 1,0 I/l roTyBaim po3unHEHHSIM y BOJi OapBHHKa
kucaotHoro "opHoro Deep Black. [ns Bu3HaueHHs 3maTHOCTI copOyBaTH OapBHHK 10 HOTO PO3YHMHY JOJABAITH
IpiOHOBOJIOKHHCTI KOJIATEHBMICHI Martepianmu. Uepe3 meBHI MPOMDKKM 4Yacy BimOmpamn mpoOu Uit aHamizy i
BHUMIPIOBAJI ONTHYHY TYCTHHY PO3YHHY Ha ()OTOECTEKTPOKOIOPHUMETPI MpH AOBXKHHI XBIIL A = 590 HM.

EdexTnBHICT OUHIEHHS PO3YMHY Bil GapBHUKA BH3HAYAIM SK copOuito S, %, 3a GopMyIIoro:

S=100- (Cy- C))/Cy 1)
e C) Ta C; _TI09aTKOBA Ta KiHIIEBa KOHIICHTpAIlisl OapBHUKA (SIKii BIAIOBIZA€E MeBHA ONTHYHA TycTuHA Dyta D).

ExcriepumenTanbHo BeTaHoBiIeHO (Tadi. 1), mo 80-90 %-oBa copOuist 1OCSATAEThCS: Y pa3i BAKOPUCTAHHS
Cop0enry 1 — mpu Butpari 1,0-2,0 % micnst 5-7 ni6 konrakty ¢a3; Copbenry II — npu Burparti 2,0 % micns 3-5 1i6
koHTakTy (paz; Copbenry III — npu Butpati 2,0 % micns 4-6 1id6 KoHTaKTY das.

Otrxe, 3a 3maTHiCTIO copOyBaTh OapBHUMK KHCIOTHMI 4opHuii Deep Black komarenBmicHi Matepianu
MOXKHa posramryBaTh y nociigoBaocti: Copoent I > Cop6ent II > Cop6ent 111, ockinbku copbuist mpu Butpari 2,0
% ms Copoenty I — 90,4 % gepe3 5 ni6; ns Copoenty II — 84,9 % uepe3 3 mobu; mis Copbenty III — 80,8 %
yepes 4 1o0u.

VY momepenHix MOCHigax aBTOpaMH BCTaHOBJECHO, IO KOJAreHBMICHI MaTepiand, 3acTOCOBaHI JUIst
OYHMILIEHHS BiNPanbOBaHOTO AyOMIBHOTO po34nHy, MicTaTh Bix 1,1 mo 3,0 % cnomyk xpomy (y mepepaxyHKy Ha
okcun). Ha Hamy nymKy, OZHMM 3 IUIAXiB yTWIi3amii OJEp)KaHOTO IIaMy Moke OyTH HOro mOBTOpHE
BUKOPUCTaHHS y SKOCTi COPOSHTY — AJIsl OYMIICHHS BiANPallbOBAaHUX PO3YMHIB, HAIPHKIAK, (papOyBaIbHUX.

3 ypaxyBaHHSIM BHKJIAJCHOTO, HAWOUIbII eeKTUBHUN 3 AociipKyBaHux marepianiB — CopOent I micis
OYMIIECHHS TyOWJIBHOTO PO3YMHY BiJl CIOJYK XpOMY BHUKOPHCTAIM e pa3 — AJsl copOIii OapBHMKAa KHUCIOTHOTO
yopHoro Deep Black 3 MmozmenbsHOro (hapOyBampHOrO po3uuHy KoHIeHTpamie 1,0 r/n. Butpara copbenty 0,25-2,0
% BiI Macu po3urHy OapBHHKA.

Tabiumms 1
OnTnyHa rycTHHA Ta epeKTUBHICTH ounIeHHs (apOyBaJbHOr0 PO3YMHY BHXiTHHUMH COpOEHTaAMHU
Yac KoHTaKTy Onrtnyna ryctuHa D Cop6uis S, %,
(a3, noda TP BUTPATi COPOCHTY TP BUTPATi COPOCHTY
025% | 05% | 1,0% | 1.5% | 20% |1 025% | 05% | 1,0% [ 1,5% [ 2,0%
1 2 3 4 5 6 7 8 9 10 11
Copb6enr [
0 0,73 0,73 0,73 0,73 0,73 - - - - -
1 0,52 0,31 0,28 0,25 0,22 28,8 57,5 61,6 65,8 69,9
5 0,24 0,15 0,13 0,10 0,07 67,1 79,5 82,2 86,3 90,4
6 0,24 0,15 0,13 0,09 0,07 67,1 79,5 82,2 87,7 90,4
7 0,24 0,13 0,12 0,09 0,07 67,1 82,2 83,6 87,7 90,4
Copb6enr 11
1 0,36 0,31 0,30 0,22 0,16 50,7 57,5 58,9 69,9 78,1
2 0,32 0,29 0,28 0,2 0,15 56,2 60,3 61,6 72,6 79,5
3 0,32 0,29 0,27 0,17 0,11 56,2 60,3 63,0 76,7 84,9
4 0,32 0,29 0,27 0,17 0,11 56,2 60,3 63,0 76,7 84,9
5 0,32 0,29 0,27 0,17 0,11 56,2 60,3 63,0 76,7 84,9
Cop6enr 11
1 0,59 0,50 0,34 0,34 0,33 19,2 31,5 53,4 534 54,8
3 0,44 0,32 0,34 0,34 0,19 39,7 56,2 53,4 534 74,0
4 0,35 0,31 0,27 0,25 0,14 52,1 57,5 63,0 65,8 80,8
5 0,34 0,30 0,26 0,24 0,14 53,4 58,9 64,4 67,1 80,8
6 0,34 0,30 0,26 0,24 0,14 53,4 58,9 64,4 67,1 80,8

Sk BumHO 3 TaON. 2, MOPIBHAHO 3 BUXIIHUM COpPOEGHTOM cOpOIlisi OapBHUKA XPOMOBAaHHM COPOEHTOM
3HIDKYETBCA Y JIeKiJIbKa pasiB, IPOTe, HABITh Y IIbOMY BHIIAKY 3 PO3UHHY BIIy4aeThes 10 30 % OGapBHHKA.
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Tabmums 2
Pe3ysibTaTH OYHIIEHHS MOIEJIBHOTO (hapOyBaJbHOro po3unHy xpomoBanum Copoerntom I
Yac Cop0uist S, %, npu BUTpati copOeHTy
KOHTakTy (a3 0,25 % 0,5 % 1,0 % 1,5 % 2,0 %
1 ron 0,0 2,7 5,4 8,1 10,8
2 ron 0,0 5,4 5,4 10,8 10,8
3 rox 2,7 5,4 8,1 10,8 10,8
4 ron 2,7 8,1 10,8 10,8 13,5
1 moba 2,7 8,1 10,8 10,8 13,5
2 nobu 10,8 13,5 16,2 18,9 18,9
5 ni6 18,9 24,3 27,0 29,7 324
6 nid 21,6 24,3 27,0 32,4 324
7 i 21,6 24,3 27,0 32,4 324
BucHoBku

Merogamu OIHOCTYMIHYACTOI CTaTHYHOI copOIii Ta (GOTOKOIOPUMETPIl JOCHIIKEHO YMOBU Ta KIHETHKY
TIOTVIMHAHHS APIOHOBOJIOKHUCTHMH KOJIAr€HBMICHUMH MarepiajaMu — MOXIAHUMHU HeAXyOJICHUX BIIXOJIB HIKIPSHOTO
BHPOOHHUIITBA — IPOMHUCIIOBOr0 OapBHHKA 3 MOJAENIBHOTO (hapOyBajJbHOTO PO3YKHY. 3MEHIICHHS ONTHYHOI T'YCTHHH
OCTaHHBOTO Y Yaci BKa3zye Ha COPOIMIMHY 3aTHICTh JOCIHIKYBAaHHX MaTepialiB IIONO KHCIOTHOTO dopHOro Deep
Black. IIpu 1ipoMy BUSIBIICHO, IO CTYIiHb OUYHIICHHS (apOyBabHOTO PO3YMHY 3aJIeKUTh Bijl BUIY COpOEHTY, HOro
BUTPaTH 1 TPHUBAJIOCTI Iporecy copOuii. MakcumansHo BuiydaTH OapBHHUK (Ha piBHI 90 %) 3maTtHmil marepiai,
onepkanuii B ymosax TOB « TOMII™ (Copb6enr 1), ipu Butpati 2,0 % micnst 5-6 ai6 cop6mii. [ammi copbertu — Bimomi
rosmaHi nopouiku (Cop6ent II ta Copbent III) — meHm edexruBHI. BusiBneHi 3akoHOMIPHOCTI MOXHA MOSICHUTH
PI3HOIO CHOpifHEHICTIO OapBHMKA /O MOBEPXHEBOI CTPYKTYPH 3aCTOCOBAHUX COpOeHTIB. BcraHOBIEHO, mIo Ticis
BHKOPHCTaHHS KOJATCHBMICHUX MaTepialiB y SIKOCTI COPOEHTIB CIOJYK XpOMY 1X MOKHA MOBTOPHO 3aCTOCOBYBATH
JUTs ounIeHHs (papOyBalbHUX PO3UMHIB. 3HIKEHHS BMICTY OapBHHKA y po3uuHi Ha 32,4 % micist 6-Tuno00Boi copOii
XPOMOBaHUM peareHToM (npu BuTpaTti y 1,5-2,0 %) — DocTaTHRO BaroMMii apryMeHT JUIsl IOAAIBLIONO Y IOCKOHATICHHS
METOIy OUMIIIEHHS BiIIpaiboBaHuX (hapOyBaIbHUX PO3UMHIB Ha MiAPUEMCTBAX JIETKOI IIPOMHUCIIOBOCTI.
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