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HaBezeHo pesynbraté XiMiyHOTO MOAM(IiKyBaHHS IIKapaayl BOJIOCHKHX TOPIXiB PO3YMHOM MEPOKCHIY BOAHIO B MPHCYTHOCTI

OLITOBOT KUCJIOTHU 3 OJIepKaHHsIM copOeHTiB. HaBeieHo MaTeMaTHiHi MOJEII, 110 aJJeKBaTHO OMHUCYIOTh IPOLIEC OTPUMAHHS POCIIHH-
HUX copOeHTIB. BeranoBieHo, 0 ONTHMAaIBHIMH [TapaMeTpaMy AJIsl OTPUMAHHS e(DeKTUBHOTO COPOCHTY € KOHIIEHTPALisI HEPOKCUTY
BOJHIO y BUXiZHOMY po3umHi 1% Ta TpuBamicts npouecy 90 xB. Kuouosi cioga: cOpOEHT, pOCINHHI BIIXOAH, IIKApaTyly TOpixXiB,
MaTeMaTHyHa MOJIENb, ONITUMAJIbHI TapaMeTPH.

OnrumMu3anusi TEXHOJIOTHH MOJIy4eHHsI COPOCHTOB M3 OTX0N0B PACTHTEJIbHOro mnpoucxoxaenus. buassckuii C.A.,
Capaxman P.b., l'aabim B.B., Tpyc U.H. [IpuBeneHs! pe3ynbTaTsl XUMHUECKOTO MOAUGUIIMPOBAHUS CKOPITYTI IPEIIKIX OPEXOB pac-
TBOPOM TNIEPOKCHJA BOAOPOAA B MPHUCYTCTBHU YKCYCHOM KHCIIOTHI C MONy4YeHHeM copOeHToB. [IpuBeneHsl MaTeMaTHIeCKHe MOJIENH,
aJICKBATHO OITMCBHIBAIOLIME IPOLECC MOJTYUSHUS] PACTUTENBHBIX COPOCHTOB. YCTAHOBJIECHO, YTO ONTHUMANBHBIMU MapaMeTpaMH s
noy4eHust 3(p(eKTHBHOTO COPOEHTA SIBIISICTCS] KOHIIEHTPALHS TEPOKCHIA BOJOPOAA B ICXOXHOM pacTBope 1% ¥ IPOIOIKUTEIEHOCTD
nporecca 90 muH. Kniouesvie crosa: cOpOSHT, PaCTUTENBHBIE OTXO/BI, CKOPIYIBI OPEXOB, MaTeMaTH4ecKas MOJeIb, ONTUMAIbHbBIE
rapaMeTphl.

Optimization of technology for obtaining sorbents from vegetable waste. Bilyavskiy S., Sarahman R., Halysh V., Trus L.
The results of chemical modification of nutshells with a solution of hydrogen peroxide in the presence of acetic acid with the production
of sorbents are presented. Mathematical models that adequately describe the process of obtaining vegetal sorbents are given. It was
found out that the optimal parameters for obtaining an effective sorbent is the hydrogen peroxide concentration in the initial solution

1% and the time of the process is 90 minutes. Key words: sorbent, plant waste, nutshells, mathematical model, optimal parameters.

IMocranoBka mnpoGaemu. 3a0pyTHEHHS BOIOHMY
MOJTIOTAHTAMH Pi3HOI MPUPOAN BiIOYyBAETHCS B Pe3yilb-
TaTi (yHKIIOHYBaHHS OaraTbox Trady3eil Bakkoi Ta
JIETKOT TPOMHCIIOBOCTI, TAKOX BOHM HOTPAIUISIOTH Y
HABKOJIUIIIHE CEPEOBHIIE Pa3oM i3 MOOYTOBUMH CTO-
kami. [loripIIeHHs eKOJIOriYHOTO CTaHy BOIHUX 00 €K-
TiB HaBKOJHIIHBOTO CEPENOBHINA IIOB’SI3aHE 3 THUM,
0 CTiYHI BOJAU HE OOpOOJISAIOTHCS HAJEKHUM YHHOM.
HakonudeHHs1 HeOE3MEUHNX PEUOBUH Yy BOJHHUX CEpel-
OBUINAX MOXKE MPU3BOJAUTU 0 CEpPHO3HUX PU3UKIB
3aBJaHHs HETONPAaBHOI MIKOM eKocucTeMi [1; 2] Ta mae
HEraTUBHHI BIUIMB Ha BCi JKUBI OpPraHi3MH, OCKUIBKH
MOXKE CIIPUYUHHUTH YUCIICHHI 3aXBOpIOBaHHA [3; 4].

AKTyaJbHICTh mocaimkeHHsi. OJHUM i3 METOIIB
3MEHIICHHS KUIBKOCTI 3a0pyIHIOIOYHX PEYOBHH Y CTiY-
HUX BOJIaX € BUKOPHCTAHHS MOIVIMHAYiB Pi3HOTO MOXO-

JUKCHHS. B ocTaHHI pokn ocoOnmBa yBara HayKOBIIIB
Pi3HUX KpaiH cpsMOBaHa Ha PO3pPOOKY crIOCOOiB ofep-
JKaHHS COpPOCHTIB Ta EHTEPOCOPOEHTIB i3 JOCTYNHHUX
CHPOBHUHHHX MarepianiB, TAKUX K KOMIIOHEHTU POCIHH
Ta KUBUX OPraHi3MiB, HAMPUKIIA] albriHaTH [S], IEKTHH
[6], xiTun [7]. He3Baxaroun Ha 3aJ0BUIbHI COpOIiiHI
BJIACTHBOCTI, TaKi COPOEHTH XapaKTePU3YIOThCS JOCUTh
BHCOKOIO BapTiCTIO, OCKUTBKK TEXHOJIOTIT X OflepyKaHHS
€ CHEProEMHMMHU Ta CKIQJHUMH. [HIIUM Ba)KJIIMBUM
HEJIOJIKOM IIUX MaTepiajliB € IX HU3bKa MEXaHIYHa Mill-
HICTb, 10 OOMEXYE X IIMPOKE BUKOPUCTAHHSI.

[HIIMM ~ MEepCHeKTUBHUM  JDKEPENIOM  COPOEHTIB
MOXYTbh PO3IIIAAATUCS TBEPIl POCIMHHI BIAXOIU CiJlb-
CBKOTO TOCIONApCTBA Ta XapyoBOi MPOMHUCIOBOCTI
[8; 9]. Po3pobka criocoOy opepx»aHHS COpOCHTIB Ha
OCHOBI BITYM3HSHUX BiAXONIB, SIKI LIOPIYHO YTBOPIO-

! TIyGunikariiss MiCTHTB pe3ylIbTaT J0CHIKEHb, TIPOBEAECHUX NP IPaHTOBIH miaTpuMmi JlepkaBHoro (GoHay (yHIaMEHTAIbHHX AOCIi-

JUKEeHb 33 KOHKYpCHUM rpoexktoM D83/50087.
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IOThCS Y BEIHMKHUX KiTBKOCTSIX, JO3BOJUTH 3aIPOBAIUTH
HOBI HANPSMKH iX yTHII3aLil 3 OJepIKaHHIM KOPHCHUX
MIPOAYKTIB.

AHami3 OCTaHHIX AOCTIUKeHb Ta MyOJriKaIlii.
BrnactuBOCTI MOINTMHAYIB POCIMHHOTO IOXOKEHHS
3aJIe)KaTh Bifl IX CKJIay Ta CTPYKTYPH: BiJI BMICTY IIEIIIO-
JIO3H, JITHIHY, EKCTPAKTUBHUX PEYOBUH i MiHEPaIbHUX
KOMIIOHCHTIB, SIKi BIUIMBAIOTh HA MOPYBATICTH CTPYK-
TypH, BMIiCT (DYHKIIIOHAIHUX TPy, 3MaTHICTh 10 HaOy-
XaHHs. BUYeHHMU pi3HUX KpaiH CBITY JAOCIIIKCHO MOX-
JIUBICTh BUKOPUCTAHHS PI3HUX POCIMHHUX BIJIXOIB JIsI
MODVIMHAHHS HEOPTaHIYHUX Ta OPTaHIYHUX TOKCHKAHTIB
13 BoAHHUX po3uuHiB [10—13], 1 pe3ysbTaTu JOCTIKEHb
MTOKAa3aJId, 0 COPOILiiTHI BIACTUBOCTI POCIMHHUX MaTe-
piaiiB y HeoOpOOICHOMY BUIIIS/I € HEBHCOKUMH — COP-
OIiifHa €MHICTh NIOIO OPTaHIYHUX OApBHUKIB HE Mepe-
BuIye 70 Mr/T, a HOHIB BaXKKHX METaJIiB HE TICPCBUIILYE
30 mr/r. Ile Mmoske OyTH OB’ s13aHO 3 HU3BKO(1OpHITLOBA-
HOKO CTPYKTYPOIO Ta HEBEJIMKOK KIJTBKICTIO JOCTYITHUX
AKTUBHUX (DYHKIIIOHATBHHUX TPYIL.

[ligBHIIATH TOTMHUHATIBHY 3[aTHOCTI POCITHHHHUX
MarepiajiiB MOXKHaA MUITXOM XIMIYHOTO MOJIU(DIKyBaHHS
nopiOHeHOT cupoBUHM. Lle mpu3Beae 0 MOKpameHHS
copOmiiHOT 3IaTHOCTI 32 paXyHOK 301IBIIICHHS TUTOMOT
MMOBEPXHI Marepiaiy Ta 301IbIIeHHs KUTbKOCTI JIOCTYTI-
HUX aKTUBHUX (YHKIIOHAJILHUX TPYIL.

Panime Hamu Ha TPUKIAJl IIKApaxyl TUIOMOBUX
KicTO4OK OyJio MoKazaHo, IO MepokcuaHa o0poOka
POCIIMHHOTO Marepiany B MPUCYTHOCTI OITOBOI KHC-
noTu 3a Ttemmeparypu 95 °C no3Boiiss€ TOKpaIIUuTH
copOwiifHi BIACTHBOCTI KiHIIEBOTO Marepianmy OinbIie
HIX yABi4i B MOPIBHSHHI 3 BUXiAHUM. 3MIHOIO KiJlb-
KOCTI TIEPOKCHIY BOAHIO B MOAM(DIKyIoWii cymimi Ta
TPUBAJIOCTI 0OPOOKU MOXKHA OfIepKaTh MaTepiai 3 pi3-
HUM CITiBBITHOIICHHSIM IOJIiCaXapyIHOT Ta mojiapoma-
TUYHOI cKIa70Bo1 yacTuHy [14]. CopOeHTH Ha OCHOBI
HIKapanxyn aOpHUKOCOBHUX KiCTOYOK XapaKTepU3YIOThCS
BHCOKOIO €(EeKTHUBHICTIO BWIYYCHHS METHICHOBOTO
CHHBOTO 3 BOIHOTO PO3YMHY, IO CBITYHUTH IPO MEp-
CIEKTUBHICTh X BMKOPHUCTAHHS SIK JUIS BHUPIIICHHS
CKOJIOTIYHUX MpoOJeM, Tak 1 SK EHTEpPOCOpPOCHTIB
y menunuHi. Kpim Toro, Oyno mokaszaHo, o COpOeHT
i3 BUCOKHM BMIiCTOM IIEJTIOJIO3H MOXKE PO3TIISIATUCS SIK
MaTPHISI-HOCIs MPOTH3ANAIbHUX JIKAPCHKHUX Mperapa-
TiB 1 MOXe OyTH BUKOpPUCTaHA Y BUPOOHHIITBI MeIny-
HUX MpernapariB MPOJOHTOBAHOI Mii.

BujisieHHs1 HeBUPpilIeHUX paHillle YACTHH 3arajb-
HOI Mpo6JjeMu. 3a3Ha4eHI HAMPaLIOBaHHS MOTPeOyIOTh
PO3LIMPEHHS Ta MPOTOBKEHHS TOCIIIKEHb i3 BUKOPUC-
TAaHHSM IHIIMX MPEACTABHHKIB BITYU3HSIHHUX POCIIUH-
HUX BIIXOMIB, SIK, HAMPHUKIAJ, IIKAPAITYIH BOJIOCHKOTO
TOpiXy, SIKi HE 3HAXOIATH IMOJAIBIIOTO 3aCTOCYBAHHS 1
noTpeOyrOTh PO3POOKU MEPCIIEKTUBHUX Ta e()EKTHBHUX
croco0iB ix yTuizarii.

HoBu3na. YV po0oTi TpencTaBiIeHO pe3yibTaTh
XIMIYHOTO MOAM(DIKYBaHHS IIKAPATyI BOJOCHKHX TOpi-
XiB PO3YHHAMH IEPOKCHUTY BOIHIO B IIPUCYTHOCTI OITO-
BOi KHCIIOTH.

Meta crarTi — BCTAHOBIIEHHS ONTHMAJbHUX
YMOB TIpOIleCy XiMIiYHOrO MOAM(DIKyBaHHS IIKapa-
JyT BOJIOCBKUX TOPIXiB IS OfCpKaHHA e(eKTHBHUX
COpOCHTIB.

Metoau pocaigxeHHsi. Y poOOTi ISl TOCSTHEHHS
MMOCTABJICHOI METH SIK BHUXIJHY CHPOBHHY BHUKOPHUCTO-
ByBaIM TMOAPIOHEHI IIKapalylmu BOJOCBKUX TOpiXiB
(ppaxmis 0,5-1,0 MM) TaKHOTO XiIMIYHOTO CKJIQAY: IIEIO-
no3a — 41,2%, reminemnronosu — 13,7%, niruaid — 37,5%,
3oma — 2,3%, excTpakTuBHI pedoBuHH — 5,3%. [ns
OZICpP’KaHHS COPOEHTIB IIKapaIyMu ropixiB o0poOIsinu
MEPOKCUIOM BOJTHIO B TIPUCYTHOCTI OLITOBOT KUCJIOTH 32
temneparypu 95 °C. Hampukinui npouecy moaudikosa-
HUP MaTepian BiJJOKpPEMIIIOBAJIHM BiJl PO3UYMHY LEHTPH-
(GyryBaHHSM, TPOMHUBAIU TUCTUIHLOBAHOK BOIOKO [0
HelTpambHOro pH mMpOMUBHUX BOJA Ta BHCYLIyBaJld Ha
TOBITPI JI0 IOCTIHOT BOJIOTOCTI.

BuxiaHy cupoBHHY MOIU(IKYBaId BiAMOBITHO [0
[UIAaHy TMOBHOTO (PAKTOPHOTO EKCIICPHUMEHTY THITy 27
(tabin. 1) [15]. dakropamu, 110 BIUIMBAIOTh Ha IOKa3-
HUKH COpOEHTIB, Oyyin 0OpaHi Taki mapaMeTpH MPoIEecy
(X,): X, — KOHIIEHTPALisl HEPOKCUTY BOAHIO, %0; X, — TPH-
BaJTiCTh MOAU(iKyBaHHS, XB. 3MIHHUMH QyHKIIsIMH (Y,)
IIPU IbOMY OYIIH: y, — BHXIJ MPOAYKTY, %0; Y, — BMICT
LeIIoN03H, %0; Y, — BMICT JIrHIRY, %; y, — 30113, %; ys —
e(eKTUBHICTH TIONIMHAHHS METHJICHOBOTO CHHBOTO, %.

Buxia copOeHTY BHU3HAUaIH TPaBIMETPUYHHUM CIIO-
coboM. BwmicT menroso3u, JIrHiHy Ta 30JId BH3HAYAIN
3a 3araJlbHONPUHHATAMH MeToankaMu [16]. CopOriiitai
BJIACTHUBOCTI JIOCHTIJDKYBAJIM B CTaTUYHHUX YMOBax 3a
temneparypu 25 °C. HaBaxka copOeHTY CTaHOBHWJIA
0,2 1, 00’eM pO3YNMHY METHICHOBOTO CHHBOTO CTaHO-
BUB 25 cM’, KoHIeHTpais 6apBauka — 100 mr/am?. Jliis
BH3HAYCHHS MOYATKOBOT Ta PIBHOBAKHOI KOHIICHTpAIT
METHJICHOBOTO CHHBHOTO B PO3YMHI BHKOPHCTOBYBAIN
CHEKTPO(POTOMETPUYHUN METOJl 13 3aCTOCYBaHHSIM
«Specord M-40». [loxuHa XBHII cKiiagana 664 HM.

VY po6oti Oy0 AOCTIKEHO BILIUB 1HIUBIAyaJIbHUX
Ta KOMOIHOBaHUX TapaMeTpiB MPoIleCcy Ha BIACTUBOCTI
COpOCHTIB 13 BUKOPUCTAHHS MaTeMaTHIHOI MOZETI JIpy-
TOTO MOPSJIKY:

_ 2 2
y= by T bx; +byx, + bx;x, + bx;* + bx,%,

I ¥, — TIOKa3HUKH SKOCTi cOpOeHTiB; by, b, b,, b;, b,,
b, — xoedimienTH MaTeMaTHYHOI MOzeNi; X, 1 X, — 3Ha-
YeHHS TapaMeTpiB ((haKkTopiB) MPOIECY.

OnTuMi3allio napameTpiB nporecy MoanupiKyBaHHS
BHKOHAHO METOJIOM OaraTOKpUTEpiadbHOI ONMTHUMI3aIlii
3 BHUKOPHCTAHHSM Yy3arajibHeHoi (yHKIIi OakaHOCTi
Xappinrrona [17].

Bukaaa ocHoBHOro marepiajy. XimiuHa oOpoOka
IIKapagyl TOPiXiB MEPOKCHIOM BOAHIO B IPUCYTHO-
CTi OLITOBOI KHCJIOTH CIIPSIMOBAHA Ha OTPUMAaHHS POC-
JUHHUX COPOEHTIB, SKi MAalOTh BHCOKY €()EKTHBHICTH
copOrmii IIOA0 TOKCHKAHTIB OpPraHiYHOI MPHUPOIH.
ExcnepumenTanbHi JOCHiKEHHST OyJIW BUKOHAHI JUIS
JOCITiPKEHHSI BIUTMBY TlapaMeTpiB (Tadi. 1) Ha BiacTH-
BOCTI POCITHHHUX COPOCHTIB.
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Tabmus 1
Buxigni 1aHi noBHOro (pakTopHOro eKcriepuMeHTy Tumy 2’
PiBni BapiloBanns (pakTopis InTepBan
DakTopH X, .o .. .
! Bepxwiii Huxniii BapiloBaHHA
konnentpanis H,0, (x,), % 9 0 44
TpUBaJIICTh MOU(DiKyBaHHA (X,), XB 120 30 45

X2
1
5 4916
0.6 | 487 19.773
0.2 |
57.344
49,773
02 64,916
49313
57,344
0.6 |
ZBT Tsuois
32,609 40,152
-1 = -1 — ‘H\\.
5 0.6 0.2 0.2 0.6 1 X -1 0.6 0.2 0.2 0.6 1 X
a o
X2 X2
1 1
) 0.60996
0.6 31,883 81213 0.6 .3087 0.45933
),00 3 1,760
20,002 14.062 8.1213 03087 0.60006 276059
0.2 i 0.2
25,942 81213
0.3087
s 31,883 20,002 14.062 0,76059
¥ 25,942
),60996
0.6 3\1.88: 25,942 20.002 14,062
Y 0.6 0.2 0,2 0,6 1 X, % -0.6 0.2 0.2 0.6 1 X1
6 pad
Xz
1
\ \ 58,015
0.6
72,076 67.389 62.702 58.015
76.762
0.2
72,076
2
72,076 6\2’?0“
0.2 62.702
0.6 6.762
7.389
6.762
1. 0,6 0.2 0.2 0.6 1 X,

0

Puc. 1. Ilpoexyii kpueux 6i02yKy pesyibmylouux noKAsHUKie Ha niowuny pakmoprozo npocmopy:
a-y,; 6y, 6=y, 2y, 0-ys
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&
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0
- 8
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80 +

75 4
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65

60 -

55 ~

MeTHITEHOEOTO CHHBOTO, %o

EdieKTHEHICTE MOTTIHHAHHSA

120
60

TpHBATCTE, XB

- ;]
100 g5 4 O

40
KoHLeHTpawist H20z, %o

0 2

0

Puc. 2. 3D-nosepxni npoeno3yeanns 3nauerb NOKA3HUKIB: a —y,; 60—, 6 =y 2=V, 0 —Y;
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3a pe3ynpraTaMy €KCIEPUMEHTAIbHUX JOCIiIKEeHb
Ta MareMaTUYHHUX PO3pPaxXyHKIB Oyau onepkaHi pis-
HSIHHS perpecii, ki aIeKBaTHO ONUCYIOTh MPOLIEC XiMid-
HOro MOJM(IKYBaHHS IIKApaIyl BOJOCBKHUX TOpPiXiB
3a pI3HUX 3HA4YECHb MapaMeTpiB Mpolecy Ta sSKi MaroTh
BUTIISI;

y, =93,979-7,588x, — 0,255x, — 0,016x,x, +
0,542x,2 + 0,0014x,%

y, =21,006+ ,398x, + 0,373x, + 0,0405x,x, +
0,072x,* - 0,0028x,%;

y; =39,697 — 4,452x, — 0,0753x, — 0,016x x, +
0,288x,% + 0,00042x,%;

y, = 0,797 -0,305x, — 0,00925x%, + 0,00077x,x, +
0,00641x,> + 0,000329x,%
ys=76,842 —2,931x, — 0,147x, — 0,00418x,x, +
0,0781x,2—0,00117x,”.

[poekmii KpUBHX BIATYKY pPE3yABTYIOUHX MOKa3-
HHKIB y,-ys Ha IUIOIIMHY (PaKTOPHOTO MPOCTOpPY HaBe-
neHo Ha puc. 1. HaBenmeHi jmaHi cBiyath mpo Te, L0
30UIBIICHHs] 3HAYEHb MEPOKCHAY BOIHIO Ta TPHBAIIO-
CTi 00pOOKH CHpHUsi€ 3MCHIIICHHIO BHUXOIY COpPOCHTY Ta
301JIbIICHHIO B HBOMY BMICTY ILIEJTFOJIO3U. BMicCT JirHiHy
[IPY IEOMY 3MEHIIYETHCS. BUIHO TakoX, IO OTHOYACHA
3MiHa 000X MapaMeTpiB Ma€ OJHAKOBUH PiBHO3HAYHHH
BILIMB Ha BUXIJ KIHIIEBOTO MPOAYKTY Ta BMICT Y HBOMY
OCHOBHHUX JIBOX KOMMOHEHTIB. [Ipore Taka omHOuacHa
3MiHa YMOB OOpOOKH Ma€ JIeIIO CYNEpEeWINBHI BIUIUB
Ha BMICT y KIHIICBOMY MPOAYKTI MiHEpPaJIbHUX pPEdo-
BUH, TOOTO 30imbmenHs xonmentpanii H,0, 3a ogaako-
BOT TPHBAJIOCTI TPOIECY CHPHUSAE 30UIBIICHHIO BMICTY
30JI1 B cOpOEHTax, a 301IbIICHHS] TPUBAIOCTI MPOIECY
B MeXaX OJHI€l KOHIICHTpaIlii, HaBMaKH, CIpHSE ii
3MEHIICHHIO.

JocnimkeHHs copOIiiHOT 3MaTHOCTI BUX1IHOT CHPO-
BUHH IIOJ0 METHJICHOBOTO CHHBOTO IIOKa3ajio, II0
e(eKTUBHICTh BHJIYYCHHS HOTO 3 MOJCIBHUX PO3YH-
HiB koHIeHTpariero 100 mr/n cranoButh 38%. Ilpote
B pe3yabTaTi XiMiyHOTO MOAM(IKyBaHHS CIIOCTEpira-
€ThCS 30UIBIIEHHS 3HAYEHHS I[HOT0 ITOKA3HWKA IS
OICP’)KaHUX COPOCHTIB 31 301MBIICHHSIM 3HAYCHb Iapa-
METPIB X, Ta X, Ipo1necy MoaAn(iKyBaHHS.

Ha puc. 2 mpencrasmneno 3D-moBepxHi MpOTHO-
3yBaHHS BIIACTUBOCTEH COpPOEHTIB, MOOYyJOBaHMX Ha
OCHOBI ofiep>KaHUX PiBHSHB perpecii. HaBeneni pesyin-
TaTH CBigYaTh MpO Te, IO MAKCUMAJIbHHUN BUXIT COp-
OeHTa MOXKHAa JOCSTTH 3a yYMOB IPOBEACHHS XiMid-
HOTO O0OpOOJICHHS BHXiJHOI CHPOBHMHH 3a MiHIMaJbHOI
KOHIICHTPAII€I0 TEPOKCUIY BOJHIO B MOAM(IKYyIOUii
cymimri. 36inemenns Bmicty H,O, npusBene 10 3Had-
HOTO 3HIKCHHSI BUXOJY KIHIIEBOTO NMPOAYKTY, OCKIIBKU
B peakuiifHii cyMiri Bi10yBa€ThCsl yTBOPEHHS IEPOLITO-
BOI KHCJOTH, SIKA € €(EKTUBHMM pPEareHTOM IpoLEcy
nenirridikamii.  Henirnidikamis — iHTeHcHDIKyeThCS
TaKOX 1 31 30UIBIIEHHSM TPUBAJIOCTI OOPOOKH, MPO IO
CBiyath naxi puc. 1.

BpaxoByroun, 1o gociimpkeHi GpakTopu xapakTepu-
3YIOTHCSl HEOJHO3HAYHUM BIUIMBOM HA MMOKA3HUKU KiH-

LIEBOTO MPOAYKTY, HEOOXIMTHIM € BU3HAYCHHS KOMIIPO-
MICHOTO ONITHMAJILHOTO 3HAUYEHHSI 000X MapaMeTpiB [UIs
BCTAHOBIICHHSI YMOB, II0 JO3BOJISITH OJCPIKATH COPOCHT
13 BUCOKOIO COPOLIIIHOIO 31aTHICTIO II0J0 OPraHiuHOTO
TOKCHKaHTa MPU BHCOKOMY BUXOIi. Y 3B’S3KY 13 LIUM
OyJ10 MPOBEJEHO ONTHUMI3aLlil0 TEXHOJIOTTYHUX Mapame-
TPIB 13 BUKOPUCTAHHSIM y3araJbHEHOI QyHKIIIi OaskaHo-
cTi XappiHITOHA.

I3 miero MeTor0 HaTypaibHI 3HAYCHHS MOKA3HHUKIB
y; TIEpeBOAMIN B Oe3pO3MipHI BEIMYHHH, TOOTO HacT-
koBi yHKIiT 6axaHOCTi d, 13 BUKOPHCTaHHIM IIKaJH
OaxkaHocTi B iHTepBaii Bix 0 10 1 (Bi «IyXe MOraHO»
JI0 «JysKe 1oope») (Tadm. 2).

Tabnuns 2

IIkana 6a:kaHOCTI ISl NOKA3HUKIB Y, COPOEHTIB
Ilokasuuk y, | «/lyxke noope» | «/ly:ke morano»

Y, 87,4 40.2

Yy, 76,8 24,5

A 0,8 38,3

v, 0,14 1,21

ys 80,9 56,2

3a pesyibraraMy po3paxyHKiB OaraTokpurepiaibHOL
ONTUMI3allii BCTAHOBJICHO, 1110 ONTUMAIILHUMH ITapame-
TpaMu Tporiecy Moan(piKyBaHHS MIKApaIyI BOJIOCHKUX
TOpiXiB € KOHIEHTpAIlisl MEPOKCUIY BOIHIO B MOJIH-
¢ikyrouiit cymimi 1% Ta TpuBamicte 00podku 90 XB.
3HauCHHS PO3PAaXyHKOBUX BEIHYHUH Y, JJISI BU3HAYCHUX
ONTUMAJILHUX YMOB Ta €KCIIEPUMEHTANIbHI JIaH1 B TOYII
ONITHMYMY HaBeJCHO B Tal. 3.

Tabmuns 3
Po3paxyHkoBi Ta ekcniepuMeHTaJIbHi 3HAYEHHSA
NMOKA3HHUKIB COPOEHTIB y; B TOYIli ONTHMYMY
(x, — 1% Ta x, — 90 xB)

3HaueHHA
IHoxasHuk y;
PO3paxyHKoOBe |eKCIepuMeHTaIbHe
Yy, % 73,8 74,0
Y, %0 352 35,6
Yi, Y0 30,5 31,3
Y4 Yo 0,21 0,27
Vs, %0 79,7 79,0

Hageneni B Tabn. 3. jnaHi MOKa3ywoTh, IO EKcIie-
pUMEHTAIbHI 3HAYCHHS ITOKA3HUKIB SKOCTI COpOCHTY
JI00pe Y3ro/KYIOThCSI 3 PO3PaXYHKOBHMH, IO TaKOX
BKa3ye Ha aJIeKBATHICTh Ta IPUIHATHICTh BUKOPHCTAHHSI
OZIep)KaHUX MaTeMaTHYHUX MOJIEIICH.

BucHoBku. JlocmiKeHO Mporec XiMIYHOTO MOJIH-
(bikyBaHHS TOAPIOHEHUX IKAPATYIl BOJIOCHKOTO TOPiXy
PO3YHMHAMH TIEPOKCHLYy BOIHIO B CEpPEJOBHII OI[TOBOI
kucnotd. [lokazaHo, MO 3MiHA TIapaMeTpiB MPOIECY
3HAYHO BIUIMBAE HA BHUXI1J COPOCHTIB, X CKIIa/, a TAKOXK
copOmiifHi BTacTHBOCTI. 3a pe3ylbTaTaMH PO3B’SI3aHHS
3a/aui OaraToKpuTepianbHOT ONTHMI3alii BHU3HAYCHO
ONTHUMAJIBHI TTapaMeTpHu Tporecy 0OpoOKH, M0 JT03BO-
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JISIFOTB OJICPYKaTH COPOCHT 13 BUCOKUMH ITOTITHHATIBHUMHU
BIIACTHBOCTSIMHU IIOJI0 METHJICHOBOTO CHHBOTO HA PiBHI
79% 3a Bucokoro Buxomny (0mm3pko 74%), 11e KOHIICH-
Tpalisi NepoKCUIy BOAHIO B Monudikyrouiil cyminm 1%
Ta TpUBajicTh npouecy 90 xs.

[lepcnekTHBH  BHKOPUCTAHHSI  Pe3yJbTATiB
aocaiqkeHHsl. B yMOoBaxX cy4acHOTO CTPIMKOTO iHIY-
CTPiaJbHOTO PO3BHUTKY IIPIOPUTETHUM HAIPSIMKOM
3aBIaHHSM HAyKH, a caMe XIMIYHOI TeXHOJorii Ta
€KOJIOTIi, € MOJIepHi3allisl CTapuX Ta Po3poOKa HOBHX
TEXHOJIOTIH 3aXWCTy HACENCHHS Ta HaBKOJIHUIIHBOTO
CepellOBUINA BiJ MIKIIJIUBUX PEYOBHH OPraHIYHOTO
Ta HEOPTraHIYHOTO MOXO/DKEHHS IIISIXOM CTBOPCHHS
HOBHUX JIeNICBUX €(DEKTHBHUX COPOCHTIB 13 BHUKOPHC-

TaHHSM BTOPUHHUX NPUPOAHHUX PECYPCiB — BiIXOMiB
CLIILCHKOTO TOCTIOAAPCTBA Ta XapuOBOI IPOMHUCIOBOCTI.
VYkpaina — arpapHa Jep)kaBa, B SKiil IIOpIYHO BHPO-
ONs€EThCSA BEJIMKA KUIBKICTh TBEPAMX BIAXOIIB pPOC-
JHHHOTO TIOXODKEHHsI, TOOTO € NOCTaTHS CHUPOBUHHA
0a3a, a TaKOX TEXHIYHI MOXKJIUBOCTI JUIS peamisarii
e(heKTHBHOI TEXHOJOTIi yTHIi3allii TaKuX MaTepiajis,
IO JI03BOJIUTH BUPOOJSATH HU3KY COPOCHTIB HA OCHOBI
POCITMHHHX KOMITOHEHTIB. 3alpONOHOBAHHU CIIOCIO
XIMIYHOTO OOpOOJICHHS BIAXOIIB arporpOMHCIOBOTO
KOMIUIEKCY JI03BOJIUTH OJCPIKYBATH ITOTIIMHAIBHI MaTe-
piam, mo B MOAATHIIOMY MOXKYTh 3aCTOCOBYBATUCH K
COpOCHTH MTPOMHCIIOBOTO, EKOJIOTIYHOTO Ta METUIHOTO
MIpU3HAYCHHS.
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