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MOIIYK TA BAKOPUCTAHHS MATEMATHUYHOI MOJIEJII
PO3UYMHHOCTI COHANIHUKOBOI OJIIi B ETUJIOBOMY CIIUPTI

Bcranosiieno, mo B giama3oni temnepatyp Big +50 °C go -30 °C 3amexHIiCTh PO3YUHHOCTI COHAITHUKOBOL
oJIii y KOHIICHTPOBAHOMY €TAaHOJII HOCHTH €KCIIOHCHIIIHHUI Xapaktep. Jig BKa3aHOTO TeMIIepaTypHOTO
Jiana3oHy OTPUMaHO MaTeMaTHYHY MOJEIb JJIsl pO3PaxyHKY PO3UMHHOCTI COHSAIIHUKOBOI OJIii y cnupTax
koHueHrpaii Bix 94,0% 10 99,6%. Bnanocs nocsartu BMicTy ouii y eTaHou MeHmoro 3a 0,5%

KutouoBi ciioBa: pO3YWMHHICTH, COHSIIHMKOBA OJIis, €TaHOJ, MaTeMaTHYHAa MOJENb, CIIMPTOBA
EKCTpaKIIisi, MicIiena, 0X0I0KEHHS.

Beryn. B po6oTi po3risiiaeTbes MUTaHHS KiITbKICHOI OIIIHKK PO3YMHHOCTI OCHOBHHUX
PEYOBHH COHSIIHUKOBOI OJIli y KOHIICHTPOBAHOMY €THJIOBOMY CIHUPTI 3a HHM3BKHUX
TEMIIepaTyp, 10 Ma€ MPAaKTUYHE 3HAYEHHS JJIs1 TEXHOJOT1i CIUPTOBOI €KCTPaKilii, a came
JUISL CTaJil pereHepyBaHHs PO3YMHHUKA TIepe)l TOBTOPHUM HOTO 3acToCyBaHHM [1].

OxonomxkeHHss Micuenn 10 Bia' eMHux 3a llenbciem TemmepaTyp Moxke OyTu
NEPCIEKTUBHUM U BUPIIICHHS PsALy 3a1ad, TaKUX SK: MIABUIICHHS BHUXOAY OJii,
HiABUILEHHS PYIIIIHOT CUJIM €KCTPaKIlii, OTPUMaHHS MPOIYKTIB OLIbII BUCOKOI SKOCTI 3a
paxyHOK 3MEHIIEHHSI 4acy TepeOyBaHHS EKCTPAKTUBHUX PEYOBHMH B 30HI IMiIBHUILIECHOI
TeMIIepaTypHu.

AHaJi3 oOCTaHHIX JoCTigxkeHb i Jiteparypu. OXOJOMKEHHS KOHILIEHTPOBAHOI
MICLIETTH — BIJJOMHM COCiO BIIOKPEMUTH OCHOBHY YaCTUHY OJIii 31 CHUPTY, ajie MPU LbOMY
3Ha4Ha ii KUIbKICTh 3aJTUIIAE€THCS Y PO3UHMHI.

Bimomi po6oTH, B IKHX JOCIIKEHO PO3YMHHICTE OJIi B €THJIOBUX CIUpTax, [2,3,4,5]
30KpeMa, COHSIIIIHMKOBOI OJIii, aj€ HUXKHS T'PaHUL TEMIIEPaTYpHOTO J1ana3oHy CKJIaaae
+40 °C.

VY poborax [6, 7] 0x00KEeHHS POBOAMIH J0 Temriepatypu Oim3bko +10 °C. Ane i
JOCIIIJKEHHST CTOCYBajlMcs coeBoi oiii. HoBimmx myOmikamiidi 3 mUTaHHS PO3UYMHHOCTI
COHSIITHUKOBOI OJ11i HE ICHYE.

Meta aociigkeHb, MOCTAaHOBKA MNpoOJemMu. HeoOXimHUM € JOMOBHUTU JaHl 3
PO3YMHHOCTI COHAIIHMKOBOI omii Bix +40 °C 1 HWKYe 10 Temmeparyp, 3a SKHX
PO3YHHHICTH 011 B criupTi MeHie 1%.

OcCkUIbKM TOYHI BUMIPM 3a BIJI'€MHUX TEMIIEpaTyp NOTPeOYIOTh CHELIaIbHOTO
oOnasHaHHS, Yy SIKOCTI JOTMOMIXHOTO METOJY MPOMOHYETHCSI 3aCTOCYBATH MPOTHOCTHYHI
(GyHKIIT MaTEMaTUYHOT MOJIENI PO3UYUHHOCTI COHSIITHUKOBOT OJIii.

Marepianu gociaigxennb. BuximHi gaxi OyJo OTpUMaHO $SK OCOOMCTO, Tak 1 3
JTTEpaTypPHUX JHKEPETI.

Panime [8] aBTOpoM 1Ii€i cTarTi OyJ0 OTPUMAHO EKCIEPUMEHTAJIBHO JMaHi, II0J0
PO3YMHHOCTI padiHOBAHOI 1€30JI0POBAHOT COHAIIHUKOBOI OJIli y €TWJIOBOMY CIHPTI
KoHIeHTparii 99,6% wmac. ta 94,0 % wmac. Jlani 3BeAeHO y TaOdMII0 HIDKYE. Takoxk
BUXIJHUMU JaHUMH OyJIM eMIIIpUYHI 3a1eKHOCTI 3 [4]. TOUHICTh BUMIPIOBAHHS Y LIbOMY
BUIAJKY IS KOHIIGHTpaIlli eTusiaoBoro crnupty cranoBuia 0,1% wmac., AJig po3uYMHHOCTI
omii— 0,01 % mac., g remnepatypu — 0,01°C. Ilonpu BUCOKY TOYHICTH BUMIPIOBaHb JaHi
Oynu HaZaHi y BUIJIsAL rpadikiB, CTBOPEHUX BPYUHY.

Pe3yabTaTu gociaigxkensb. OTxe Ha epiioMy erani poOOTH 3A1MCHUIN CKaHYBaHHS
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rpadiky mxepena [4] (rpadik HaBeaeHO HAa PUCYHKY 1), mami 3poOwim IMIOPT B
nporpamy AUutoCAD, ne 3a 70TOMOTOI0 KOOPJUHATHOI CITKM MaciiTady BiIMOBITHOTO IO
TOYHOCTI BUMIPIOBAHHS, OTPUMAIIU JJIs1 HAHOIMKYMX 3 TOCTYIHUX KOHIICHTpALIA CIUPTY
(99,9% mac. Ta 95,4 % mac.) aBi emmipudHi QPyHKIT y TaOnuuHOMY BUTIsAL. JlaHi Takox
3HAXOAATHCS Y TAOJIHIII.

Ha npyromy erami BHKOPHCTOBYBAJIA
anpOoM TpenmoBux JiHii Microsoft Excel.
[Tonepenuiii aHami3 1aB 3MOTYy MOMITUTH, IO
KOXHY 3 [JBOX (YHKIIT MOXHA OIHUCATH
HIOHANMEHIIIe JIBOMaA pi3HOBUIAMHU
MaTeMaTUYHUX 3ajexxHoctei. B oOmacti
OJM3BbKOT 10 HEOOMEXKEHOI PO3ZUYMHHOCTI OJIiT —
NPSIMOIO JIIHIEI, B 1HINIA — €KCIIOHEHIIHHOIO

3aJICXKHICTIO. o «4/;/ [ 1
Binkunaroun MOCI1JOBHO TOYKH ‘0[* Mmq
| ; g1.5% |

CTb, %

Poaqusnie

NpaBopyY, AKX Taki, MO HE € HEOOXiHMMHM, % 16 20 30 40 50 60 70 80 90 100
3BAKAIOYM HA METy pobOTH,  IiMIwim TeNNePaTYEA. T
BUCHOBKY, IO A1d QyHKUii, ska BiANOBitae Puc. 1 — JlireparypHi nani mpo
posumHy onii y 99,9 % eTaHom i Tprox PO3YMHHICTh COHAUIHUKOBOT OJIii

TO4YOK (3a aprymenTom 60, 50, 40 °C)

crocTepiraeThesi Haiikpaia JocToBipHICTh anpokcumaii 0,999, a mis pozuuny y 95,4 %-
oMy eTaHom g Imicteox Toudok (85, 80, 70, 60, 50, 40 °C) 1sa HOCTOBIPHICTH
anpokcumariii nopisaioe 0,994. JlonaHHs 1m1e OJHI€T TOYKH PI3KO MOTIPIIYE TOCTOBIPHICTD
anmpoKcUMaIlii mpuHaiMi Ha IeKiIbKa BiJICOTKIB.

Tabnuug - BuxigHi gani 1j1s1 OTpUMaHHs MaTeMaTUIHOT MOJIENI PO3YMHHOCTI OJTii

JliTepaTypHi JaHi 3 pO3YMHHOCTI ABTOpCBHKI JaHi 3 Temnepatypa
COHSIITHUKOBOI 0:111[4] PO3YUHHOCTI [8] MOMYTHIHHS Mic1ien [ 8]

Komnir cm. 99,9 % Koni. cm. 95,4% Komni. cm. 99,6% Komni. cm. 99,6%
t, °C P, % t, °C P, % t, °C P, % t, °C P, %
40,00 10,34 40,00 4,82 20,0 5,0 -13,0 1,0
50,00 16,90 50,00 7,06 -2,0 2,0 -20,0 0,5
60,00 28,99 60,00 10,10 Komui. cn. 94,0% -35,0 0,25
65,10 59,49 70,00 12,91 t, °C P, % Kown. cn. 94,0%
65,16 71,01 80,00 19,66 20 0,76 t, °C P, %
65,30 83,04 84,74 24,55 13 0,60 -13,0 0,075
65,36 93,00 90,20 57,49 -7 0,29 -40,0 0,15

90,30 68,99

90,43 80,97

90,63 91,64

[Ipore ana micuenu y 99,9 %-BoMy eraHoNl AOCTOBIPHICTH MPOTHO3Y METOIOM
excTpanofisitii B OIK B €MHMX TEMIEpaTyp HE € NPUUHATHOI 3 NPUYUHUA Majoi
KUTBKOCTI TOYOK Y (DYHKITII.

Jamni Oyno BHUPILIEHO CYMICTHTH J1aHl, OTpUMaH1 €KCIIEpUMEHTAIbHO JAJIsl MICIIEeNl Ha
criupTax KoHneHtparii 99,6 % mac. ta 94% wmac. B miama3oni Big +20 go -7 °C, 3 naHumu
uid 1MX ke KoHueHTpauid Bixm 40 go 60-tu °C, sKi IUIaHYyBaJOCh OTPUMATH LUIIXOM
THTEPIOJIAIIT 1 eKCTPanoJIsLii. B SKOCTI IHTEPIOIAIIANHO- EKCTPAMOSALINHOT MOIeT1

ISSN 2079.5459. Bicnux HTY “XI1l». 2013. Ne38(1011) 154



BUPIIIIEHO OyJ0 BHUKOPHCTOBYBATU

MOJIIHOMIaJTbH1 PIBHSHHSI, .
OTpMMaHi  HIIAXOM  0OpOOKH g i [R*=05997 .
. ] }! + 89,50%
JTiTepaTypHUX JaHWX 32 IUIAHOM 2 12 /
[IDE. JInsg miaBUINEHHS TOYHOCTI 3 10 / = 94,00%
po3paxyHKy OyJI0O OTpUMaHO JBa g i /
pIBHSAHHS, OIHE [y Aiana3ony 40- Z | proer
o : ) £ §
50 °C. (1), iHme - aus aianasoHy A
50-60 °C (2). . N
Takum  9MHOM  OTpUMAIH oo =e ° > 1o
. o Ternepatypa, °C
rpadix (puc. 2), SKUHT
BUKOPHCTOBYBABCS JUIS Puc. 2 - PO3unHHICTh COHSIIIHUKOBOT 01 32
eKCTparnoJiALii B 30HI BIJ €MHUX TEPMOCTATUYHUMU JAHUMHU
TEeMIeparyp.
P1=244,17-2,60-K-891-T + 0,096-K-T 1)
P2=742,72-7,87-K—18,88-T + 0,2-K-T (2)

Y dopmynax (1, 2) K- Konuenrparis eranony,%; T — remneparypa, °C.

Hactynuum etanom Oyno aomaHHa 10 TaOMU4HOI emmipuyHOi QyHKIIT BY37iB, sIKi
OyiM BU3HAYEHI SK TEMIEPATypu MOMYTHIHHS MOJAEIBHUX MICIIEN, OTPUMAHUX METOIOM
posBenennst [8]. TouHicTh BU3HAYEHHS Temreparyp Oyja HEBEIUKa, IOXHOKa
BUMIpIoBaHHs gocsirana 5 °C, oHaK JUlsl IepeBipKU MPOTHO3Y 111 JaHi Oyl KOPUCHUMU.

[Iporuno3u, orpumani 3a rpadikoM Ha puc. 2 MOPIBHSUIM 13 JaHUMH Tpadiky, sSKAN
JOTIOBHWJIM TOYKaMU BU3HAYCHHMH dYepe3 MoMyTHiHHS wmicuen (puc.3). [Ipu upomy
JIOCTOBIPHICTh alpOKCUMAaIlii CyTTEBO HE 3MIHHIIACA.

r t‘H! ' .J‘ [ 1 1.1 1 ]
2.5 ¢
| * 977 14
“: 2 / e | :
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& /
-3
* 0.5 )1
* § =1 - - aq a5 o 87 - -
- " o KoHueHTpauia cnwpry,% Mac,
B0 40 -20 (8] 20 10 650 . . cee
Touiapartypa,oC Puc.4 - Po3unHHICTE COHAIIITHUKOBOI OJII1
Puc.3 - Kpusi posunHHOCTI micns gojanns K QYHKI[S TEMIepaTypH i KOHICHTpauii
10 (pyHKIIT TeMnepaTyp NOMyTHIHHS CTUJIOBOTO CIIMPTY

3 BOX BapiaHTIB 3HAa4€Hb PO3UMHHOCTEW Oynu oOpaHl HAWTrIpIIl 3 TOYKH 30pY
OUIKyBaHb TE€XHOJOTrIl. 3a HUMH OyJa cTBOpeHa MaTemaTnuHa Mojenb (tuian [IDE), ska 6
JI03BOJIMJIa BU3HAYATH PO3YMHHICTh COHSUIHMKOBOI OJii B Aiama3oHi Temmepartyp Bix -10
1o -30 °C. Ta B Alanma3oHi KOHIIeHTpalii cnupty Bia 94,0 1o 99,6%.

MatemaTrnyHa MOJIeIb TpeICTaBlIeHa Ha pUC. 4 Ta piBHAHHAM (3)

P3=-26,04 +0,28-K—-0,55-T + 0,006-K-T (3)
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BucnoBku. Beranosieno, mo ansa temmneparyp Big +50 °C mo -30 °C 3anexHiCTh
PO3YMHHOCTI COHSIITHUKOBOI O B a0COJIOTOBAaHOMY €TaHOJI HOCHTh EKCIIOHEHITIHHUMN
xapaktep. JloganHs 10 eMmipuyHOi (PYHKIUT By3J1B, OTPUMAHUX MIJISXOM BHUMIPIOBAHHS
TeMrepaTyp MoMyTHIHHS Miciien B aiana3oni Big 0 °C go -30 °C miarBepanio HaAIIHHICT
nporHo3yBaHHs. JIOCTOBIPHICTh anpoKCUMAIlil eMIIpUYHOi (PYHKIIIT 3 7-MHU BY3JIiB CKJIa1a€e
Bim 0,977 mo 0,983. OrpumaHO MareMaTH4YHy MOJENb JIsi PO3PaxXyHKY PO3UYMHHOCTI
COHSIIIIHUKOBOI OJi1 Yy KOHIEHTPOBAHOMY €TaHOJI B [iana3oHl BiJl’€MHUX TEMIIEpaTyp.
[InsxoM OXONOMKEHHS MOJENbHOI MICLeAr Ha a0COJIOTOBAHOMY €TaHOJl [0
temriepatypu -30 °C MOXIMBO JOCATTH BMICTY allWITIILEpUHIB y Hiil MeHmie 3a 0,5 %.
[Moganpi AOCHIIKEHHS OYIKYIOTHCS B Taly3l BH3HAYEHHS €KOHOMIYHOI €(EeKTUBHOCTI
PO3AUICHHS MiCIIe]T OXOJIO/HKEHHSIM, ONTUMI3AIlil, pO3pOOKH TEXHIYHUX PIIICHb.
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[omyk Ta BHUKOPUCTAHHSI MATeMATHYHOI MoOJeJi PO3YMHHOCTI COHSINIHUKOBOI OJiii B
etwiiopomy crnupti / MatioxoB /I. B // Bicauk HTY «XIII». Cepis: HoBi pimeHHs B Cy4acHUX
texHonorisx. — X: HTY «XIIl», — 2013. - Ne 38 (1011). — C. 152-155. — bi6miorp.: 8 Ha3B.

YcranoBneHo, uro B auanazone ot +50 °C mo -30 °C 3aBUCUMOCTH PACTBOPUMOCTH MOJACOTHEYHOTO
Macia B KOHIICHTPUPOBAHHOM JTaHOJIE HOCUT OKCIIOHEHIMaIbHUN xapaktep. Jlos ykazaHHOTO
TEMIIEpaTypHOTO Juana3oHa I[OJy4YeHa MaTeMarThyeckass MoJieldb IS pacyeTa pPacTBOPUMOCTH
MOJICOJTHEYHOI0 Macia B cnuptax koHueHTpauuit ot 94,0 % no 99,6%. Yaanock noctuds copepxaHus
Maciaa B etanosae menee 0,5%. Puc. 3., Tabi. 1., Mcrounnkos 8

KiroueBble ¢Jji0Ba: pacTBOPUMOCTH, ITOJCOJIHEYHOE MAciO, JTaHOJ, MaTreMaThdecKas MOJelb,
CIIUPTOBAS IKCTPAKIINSA, MHUCIIETIA, OXJIAXKICHUE

It is established that in the range from +50 °C to -30 °C dependence of solubility of sunflower oil in
the absolutized ethanol has exponentsialny character. For the specified temperature range the
mathematicalmodel for calculation of solubility of sunflower oil in alcohols of concentration from 94,0%
to 99,6% is obtained. It was succeeded to reach the content of oil in ethanol less than 0,5%.

Keywords: solubility, sunflower oil, ethanol, mathematical model, alcohol extraction, miscella,
cooling
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