IIpencraBieHo miaXia 10 MOJEIIOBAHHS TPAHCIIOPTHUX MOTOKIB, SKMH JIO3BOJISIE OLIHUTU PE3YyJIbTaTH
3ax0/1iB IOJI0 yIOCKOHAJIEHHS TPAHCTIOPTHOT MEPEeXki MicTa.

Kiro4oBi ciioBa: TpaHciopTHa Mepeska, TpaHCIOPTHI TIOTOKH, IHTEHCUBHICTh PYXY, PiBEHb aBTOMOOI-
Ji3arii.
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TEOPETHUYHI BJJACTUBOCTI KAIICYJBbOBAHUX
MOJAEJBHUX CUCTEM HA OCHOBI NaKMIJ

B naniii poO0Ti BCTaHOBJICHO 3aKOHOMIPHOCTI 3MiHM (Di3MYHUX BIIACTUBOCTEH KaICyJhOBAHUX CHUCTEM a Ca-
Me BTpaTH MacH KariCyJ 3aJeKHO BiJ IX JIHIHHUX PO3MipiB, BCTAHOBJICHO BIUIMB (i3nuHOi Moaudikamii Ha
i XapaKTePUCTUKH, OOTPYHTOBAHO palliOHAJIbHI MapaMeTpH OJICPXKAHHs Karcysl Ha OCHOBI 10HOTPOITHOTO
noJicaxapuay 3 METOH BUKOPHCTaHHs IX B TEXHOJIOTI OfEp)KaHHS XapuoBOi MPOAYKLII 3 KalCyJbHOO

CTPYKTYPOIO.

Kuro4oBi cjioBa:karcyia, muroma nmoBepxHs, BTpaTa BOJIOTH, TeOMETpHYHa Gopma.

Beryn. Ha choroanimmHiil AeHb BiICYTHI HAYKOBO-TIPAKTHYHI MPUHIMITNA KarCyIbOBaHUX
COYCiB, BUPOOHHUIITBO SIKMX MOKe OyTH peai3oBaHe Ha OCHOB1 €KCTPY31iHOTO opMyBaHHS 10-
HOTPOITHUX IMOJIICAXaPU/IIB.

HayxoBe oOrpyHTyBaHHSI TEXHOJIOTI] Ta anmapaTypHOTIO CYIPOBOKEHHS IIMX MPOLECIB J10-
3BOJIIIIO O CTBOPUTH MPUHIIMIIOBO HOBUM CETMEHT HOBOI MPOAYKIIIi Ta Jajio 6 MOImTOBX 70 PO3-
BHUTKY TE€XHOJIOT1H Ta HOBUX MPHUHIIMIIB OpraHi3aiiii BUpOOHHUIITBA, OOCTYTOBYBaHHS Ta CIOXKH-
BaHHS KyJIIHAPHOI Ta Xap40BO1 MPOIYKIIii 3 BUKOPUCTAHHIM KarCyJIbOBaHUX COYCIB.
3a uX nepeayMoB HayKOBE OOTPYHTYBaHHS TEXHOJOTI] KarlcCylbOBaHUX COYCIB € aKTyaJIbHOIO
po0JIeMOI0, a BIPOBAKEHHSI HOBOI TEXHOJIOT1i JO3BOJIUThH PO3IIMPUTH aCOPTUMEHT XapuoBOi
IPOAYKLIi 1 MOKPAIIUTH CTPYKTYPY XapyyBaHHS 3 OJHOYACHHUM 3a/JI0BOJIEHHSM iX CIIO)KMBUHUX
3aIHTIB.

Meta po6oTu. BuBuenHst 3akoHOMipHOCTEH 0coOIMBOCTEN (HhOpMyBaHHS OOOJOHKH Karl-
CyJ 3 3aJlaHUMH BJIACTUBOCTSIMH. BCTaHOBIIEHHS 3aKOHOMIpHOCTEN (DI3MUHUX BIIACTUBOCTEHO-
JepKAHUX Karcys 3aJIe)KHO Bif iX JIHIHHUX PO3MIPIB 3 METOI0 BUKOPHCTAHHS iX B TEXHOJIOTI]
oJiep>kaHHs HariB(paOpuKaTy KarcyJbOBaHUX COYCIB.

Metoauka exkcnepumenty. ®iznuny moaudikariiro pozunHie NaKMII npoBoaumu muis-
XOM OOPOKH PO3UHMHIB B 101 Y 3-XBUJIb B CTAIlIOHAPHOMY PEXHMI poO0UYO0i KaMepu yIbTpa3By-
koBoro aucnepratopa ¥Y3JIH-1 3a vactoru 22 x['u. B's3kicte pozunniB NaKMI] ta cuctem, mio
UISITal0Th KarCyJIIOBaHHIO, JOCTKyBanu Ha Bicko3umeTpi BITH-0,2M. 3naueHHs npupocty
MacH KamcyJj Ta KUIBKOCTI BIJIIEHOI BOJIOIH 3 KallCyJl BU3HAa4yaJld BarOBUM METOJIOM. 3iiic-
HIOBAJIM 3Ba)KyBaHHS CyMIIlll JJIsi KarCy/IIOBaHHS Ta c(hOPMOBAHUX KarlCyJsl, 3a BIJHOLICHHSIM
PI3HHMIN BU3HAYEHUX Mac JI0 MacH KarcyJl BU3HAYAJIW MPUPICT MACH Karcys y BimcoTkax. Kib-
KICTh BIJIIJICHOT BOJIOTH 3 KaIlCyJl BU3HAYAM IMICJISI iX BUTPUMYBAHHS MPOTATOM IEBHOTO TEP-
MIHY.
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OOroBopeHHs1 pe3yJbTaTiB. ['0JIOBHUMH TEPMOJAMHAMIYHUMU 1 TEXHOJIOTIYHHUMH IIPO-
OnmemMamu KarcCyJIOBaHHSI COYCiB, € CHIBICHYBaHHS piaKoi (a3u iHKamncyJsHTa Ta OOOJOHKH.
CknaaHICTh BUPIIIECHHS MPOOJIEMU CHIBICHYBaHHS BUXOJUTh 3 TOTO, 110 000JIOHKA YTBOPIOETh-
Csl 32 paXyHOK 3MIHM XIMIYHHUX MOTEHIIATIB «JOHOPa» (IHKAICYJISHTA) — «aKIenTopa» (po34u-
ny AlgNa) B pesymbTati audys3ii, ck1amnoBoi iHkancymsnta, ionis Ca’’, B cepeoBuIe anbrina-
Ty HaTpil0 3 KEPOBAaHUM BUHUKHEHHSM resenoaionoi gazu. CaMe BUHUKHEHHS TUJ1a 00OJIOHKH 3
TIEBHOIO TOBILHMHOIO TOB’si3aHe 3 qudysiero ionis Ca’" uepes BHyTpimmHi mapu Alg,Ca B cepe-
nosuiie AlgNa. @akT MOKIMBOCTI PETYJIIOBAaHHS TOBLUIMHU OOOJOHKH 32 PaxyHOK u(y3ii CBi-
JYUTH TPO MOYMIIMBY TMPOHUKHICTH OOOJIOHKH ISl 1HITUX HU3bKOMOJEKYJISIPHUX PEYOBUH 1HKA-
TNICYJITHTY B TOMY YHCIi BOJH, SIKa BUKOHYE POJIb OE3MEPEPBHOTO AUCIIEPCIHHOTO CepEeIOBHUIIA
coycy. Taka IpOHUKHICTb BOJM MOKE€ MPU3BECTU O 3MIHM MOYATKOBOI'O PELENTYPHOIO CKIAAy
MPOAYKTY 1, B KIHIIEBOMY IUTaH1, BIUIMBATH SIK Ha opranonentuyHi mokasankun HCTK Tak 1 #ioro
($h13UKO-XIMIYHI XapaKTEePUCTUKH. [[e mporHo3oBaHe MPUMYIIEHHS TUKTY€E HEOOXITHICTh BU3HA-
YEeHHs 3aKOHOMIPHOCTEH cTabimizalii BIacTUBOCTEH «H/() COyCy KalCyJIbOBAaHOT0» 4Yepe3 BH-
3HAYEHHS BOJIOTOBHUIUISIOUOT 3JTATHOCTI TEXHOJIOTIYHOI CUCTEMU «IHKATICYJISTHT — O0OJIOHKAY.

OCKIiJIbKM caM TMPOLIEC I0HOTPOITHOTO TeJICYTBOPEHHS 3B’ SI3aHUI 3 3MiHAMH CTYTICHIO Tif-
podinsHOCTI AlgNa 3a paxyHok ¢a3oBux neperBopeHb pozunny AlgNa B renp Alg,Ca mifg gieto
ioniB Ca®" MOXKHA CTBEpIKYBATH, IO 3i 3pOCTAHHAM CTyreHs 3amimenns Ca”” na 2Na’ Gyze
3pocTaTH KoJoinHa iHAN(EPEHTHICTh 000JIOHKH 0 1HKATCYJISTHTA, [0 BUHUKAE 33 PaXyHOK 30i-
JBIIEHHS CTyNeHs T1ApodoOHOCTI B MPOIECI 10HOTPOMHOTO reiaeyTBOpeHHs. PesynpTaTom €
YTBOPEHHS T1Ap0(hOOHUX MOPUCTUX CUCTEM, IO € MPUPOIOI0 YTBOPEHHS XEIAaTHUX CHOJYK. 3a
IIUX YMOB 00’ €KTUBHUM € TOH (akKT, 110 CTYNEeHb CIIOPITHEHOCT] IHKANICYISTHT — 000JI0HKa Oy1e
najatu. BpaxoByroun, 1o 3 TEXHOJIOTIYHOT TOYKH 30py BTpATa 1HKAIMCYJISHTA 32 PAXyHOK MPO-
HUKHEHHS CKpi3b 00OJIOHKY € HEeTraTUBHUM (haKTOPOM, MMOBIPHO B TEXHOJOTIYHOMY MPOIIECI
MPUTOTYBAHHS 1HKANCYJSHTY (COyCiB) HEOOXIAHO mepeadauynuTu napameTpu (3aX0Au) siKi 3HU-
KYIOTh 1ier ¢akrop. [lepm 3a Bce HaHOUIBIIT 3HAYYITUMU OyTyTh BJIIACTUBOCTI 3TyIlyBada cOy-
cy. 3 IMX MIPKyBaHb 3aT'yCHHUK COYCY MOBHHEH OyTH 10HOTE€HHHUM IOJIiCaXxapuaoM, Oa)kaHo 3
BMICTOM KapOOKCUIILHUX TPYI, SKHUI 3IaTHUN yepe3 MPUCYTHIN B CUCTeM1 OJIOKYIOUUid 10H Me-
TaJIy 4aCTKOBO B3a€MOJISTH 3 000JIOHKOO, 3a cxeMoo R—-COQ, . —Ca—,, OOC-—R,. Takum

uHKanc. obox.
BHMOTaM BiJIITOBIJA€ TIEBHUIA PsIT TIOJIiCAXapu/IiB, alie 1O 3aryllyBarvoi 3/[aTHOCTI, CTabUILHO-
cti moBeainku B iHTepBaii pH 4,5...8, ta Temmneparypi 0...100°C nHamu BUOpaHUi Xap4yoBHI
3ar'yCHHUK - noJIicaxapu LIEJTFOJIO3HOT IPUPOIA NaKMI] -
-[NaOOC(CH,),(OH), — COC - (OH),,(CH,), ~ COONa], -

OnHOYacHO, 3 TEXHOJIOTIYHOT TOYKH 30py, HEOOXIMHO MepeadaduTH, 00 3aBeplIaroyn
CTaJlli TEXHOJIOTTYHOTO MPOLIECy BUPOOHUIITBA COYCIB SIKi MOB’s3aH1 3 (POPMYBAHHSIM OpraHoJIe-
NTUYHUX MMOKAa3HUKIB 32 PaXYHOK BBEJCHHS B COYC PO3YMHHUX HH3BKOMOJICKYJISIPHUX CITOIYK
CHIBIAJAIN 32 CTaAIsIMU Ta apaMeTpaMu 3 ONTUMAJIbHUMHU YMOBaMH KallCyJIIOBaHHS HE Iepe-
IIKOJKAIIA 10HOOOMiHHi# peakuii Mixx AlgNa Ta ionom Ca'>, He BUBOAMIH B OKpeMy a3y mo-
JimMepu (YYaCHUKH MPOLECY), 3HWKYIOUHN iX POZUYMHHICTH Ta 3a0€3MeUnIM YMOBU 10HOOOMIHHOT
peaxiii mpu MposiBi BIACTUBOCTEH KOJITaTUBHUMH PEYOBHHAMHM. 3T1JIHO 3 TIOCTABJIEHUX 3a/1ad,
MPOJYKT MOBUHEH MAaTH MPaBWIbHY KYyJACTY (JOpPMY KarcCyJiu 3 AiaMeTpoMm 2...8 MM., Ta Xapak-
TEepU3yBATUCS MIHIMAIIbHUMHU MaCOBUMH BTpaTaMH BHYTPILIIHHOI'O BMICTY IpH 30epiraHHi.

ExcTpymyBaHHS CKIQIHUX PITUH, IO SKUX BITHOCHTHCS COYC, € CKIIQIHUM TiApOAMHAMIY-
HUM Ta TEXHOJOTIYHUM Tiporiecamu. CKIAIHICTh MPOIIECY 3 TIAPOAMHAMIYHOT TOYKH TTOB’s3aHa
SK 3 3a0€3MEeYEHHSIM 3CYBHHX XapaKTEPUCTUK IO 3a0€3MeuyroTh eKCTPYy3ii, TaK 1 TEXHOJIOT14-
HUMHU OOMEXEHHSIMH a caMe, HeOOX1THICTIO BUKOHAHHS (Da3u TEXHOJIOTTYHOTO MPOIIECY — EKCT-
PYIyBaHHS Yepe3 «IMOBITPS» 3 OHOYACHUM 3a0€3MEUYCHHSIM BXOy Kparii B IPUIOMHE Cepeio-
BHIIEe O€3 pyHHYBaHHS.
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Oco0nMBICTIO HEHBIOTOHIBCHKHMX PIAMH, 10 SKUX BigHOCAThCS po3unH NaKMII, € Bupa-
KEHA 3aJIEKHICTh B’SI3KOCTI BiJ MBHUIAKOCTI 3CyBY. JJis eKcTpy3ii Ta ass 3a0e3redeHHs BXOAy B
MIPUIOMHY P1IMHY HE MOYJIMBE 3aCTOCYBAHHS BUCOKMX HIBUIKOCTEH 3CYBY MPHU E€KCTPY3ii, TOMY
MpaKTUYHA peajizallis eKCTPy3ii i€ 10 YMOB (PaKTUYHO CIIBMaIal0UUMHU 3 CAMOUYMHHUM PO3Ia-
JIOM, SIKMU XapakTepHUM Jjsi mBuaKocTed 3cyBy 0...50 ¢!, Are, 3a mux YMOB JUISL CKJIAJIHUX
pIIMH XapaKTepHi 3HaUeHHS €()eKTUBHOI B’SI3KOCTI € HAWOIIBIITUMU Ta MOXYTh CTaTH OOMEXY-
IOYMMU TTapaMeTPaMHU.

OcCK17IbKH, 3 XIMIYHOI TOYKHU 30pY, YTBOPEHHS 0O0JIOHKHU KaIICyJl € CYTTIO XIMIYHOT peakiii,
TO 3a CTAIWX 1 MPUUHATUX MapaMeTpPiB MPOIECy — KOHIEHTpAIlli peYOBHH, Yacy, TeMIepaTypH
Ta 1H. (p13UYHI BIACTHUBOCTI OJIepKaHUX 00O0JIOHOK Karcyy OyayTh MOCTIMHI Ta XapaKTepu3yBa-
THCS TIEBHOIO BEJIMYMHOIO TTOPUCTOCTI 32 PaXyHOK HASIBHOCTI HA MOBEPXHI 00OJOHKH Tiapodo-
OHux ainsHOK. Lle € mepemyMOBOIO U BTpaT MacH Karcyd 3a PaXyHOK BHTIKAHHS 1HKAIICYJISTH-
Ty B IHTEPKANCYJISIPHUMA TIPOCTIp, 110 MOTIPIIY€E OPraHOJCNTUYHI BJACTUBOCTI TOTOBOTO MPOTY-
KTy 1 pOOUTH MPOIIEC HE KEPOBAHUM.

3a mMX y MOB BU3HAYEHHA IpaBIMET- 2 T, imc /
PUYHHUX TOKa3HHKIB KaIlCyJIbOBAaHUX COYCIB 1 /
€ TICPIIOYEPrOBUM 3aBIAHHIM, OCKUIBKH, 32 08 g

BCTAaHOBJICHUMH JAHHUMH, PO3MIpHI Xapak-
TEPUCTHKH KAICyl IPH CAMOYMHHOMY PO3-
najl 3aJIe’KaTh BijJ B’S3KOCTI PO3UYMHY 1HKA-
ncynsaty. Ha puc. 1 HaBeneHoO 3a1eXHICTh
B’si3k0cTi po3unHy NaKMI] Big KOHIEHT-
pamii 3 3a3HAYeHHSM 30H paIlioOHAIBHOT
B’S3KOCT1 SIK1 BiJIMOBIIAIOThH JIIHIHHUM PO3-
MipaM Karcyid OJIep>KaHUX TpPH EKCTpy3ii
IIOTO PO3YMHY BiATIOBITHOT KOHIIEHTPAIIIi.

/

(Y SO SO U S S

0.2

B e Y _1lv . ) 3 C,%
0.2 0.4 0.6 0.8 1 1.2 1.4 1,6
Puc. — 1 3akoHOMIpHOCTI PO3NOILTY JIHIHHUX
po3mipis karcyi (y=50 ¢™), uepes 3aneKHiCTH
edexTuBHOI B s13k0cTi po3unHy NaKMI] Bix
KOHIICHTpAIIi1

ExcnepuMenTanbHO BU3HAUEHO, 1110 B 30H1 1 (puc. 1) miHiiHI po3mipu Karcyll, ofepxKaHi
MIPH €KCTPY3ii, CTAaHOBJIATH 2...3 MM., B 30Hax 2, 3, 4 — 3...6, 6...8, >8 MM. BiAMOBiIHO. 30HU
B’A3KOCTI 1...4 BIANMOBIIAIOTH 33/10BUIBHOMY KoeditieHTy popmu kamcyin (Ky) =1; B iHTepBanax
B’s13k0cTi 1HKancynsHra 1 <0,05 Ila-c Ta 1> 0,4 I1a-c K¢# 1. Hamu Oyno BusHaueno BB3 kan-
CyJ JJIsi TUCKPETHUX 3HAYEHb JiameTpiB. B Tabm. 1 HaBeneHi JaHi TpaBIMETPUYHHUX XapaKTEpH-
CTHMK KaICyJ TEXHOJIOTIYHOI CUCTEMHU «IHKANCYJISIHT — 000JOHKa», B MEPEPaxyHKy Ha MUTOMY
MPOHUKHICTH OOOJIOHKHU KarlCyJI.

I3 ananizy ganux tabn. 1 BUIHO, IO 31 3pOCTaHHS PO3MIPHHUX XapaKTEPUCTHUK KarCyl 3 2
70 8 MM BTpaTH MacH, 3a 3HaUCHb 24-60%. 3MeHIyoThes 3 18+1,2 mo 31+1,5%.

Tabnuis 1 — XapakTepucTrKa KarncyJIbOBaHUX TEXHOJIOTIYHUX CUCTEM
«IHKAMCYJISHT — 00O0JIOHKA

JliameTp Karcymi, MM.
2...3 MM 3...6 MM 6...8 MM <8 MM
Brpatu macu, % 31+1,5 2614 22+1.4 18+1,2
Macoga 1ot 000710HOK, % 35,84+0.4 30,2+0,3 25,8+0,2 21,4+0,2
[Mutoma HpOH'I/IKHiCTF 000JI0HOK Karcy, % 0.87+0.05 | 0.86+0,05 0.85+0,05 0.840,05
MacH/OAWHHALI IUION[I OOOIOHKH

€ oueBHUIHUM, IO AT KOXKHOTO PO3MIPY KarcCyJsl 3aJIeKHOCTI MUTOMOI TUIONI TOBEPXHI
KarcyJ, sika Buxoasuu 3 popmyiu (1) mist chepuyHux Til €:
4712 3 6 (1)

S, =22,

4 / 3.oard r d
ne Sy— nuToma IuIola MoBepXHi chepuyHOro Tiia;
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d — niameTp chepuyHOro Tijna

BcranoBneno (tabu. 1), mo MacoBa f0J1s1 000JIOHOK 31 3pOCTaHHSAM PO3MIipy Kamcys 3 2...3
10 8 MM mazgae B 1,67 a muToMa MOBEPXHS Ha OJMHMIIO 00’ €My 1HKAICYJISIHTa 3pOCTaE B 4 pa-
31.OCKIJIbKY BTPATH Macu Karcyiau OyIyTh JIIHIHHO 3ajeXaTu Bij Iuiomi (uibTparii To Jorid-
HUM €, 10 31 3MEHIIIEHHSIM JiaMeTpy Karcyn 3 8 10 2,5 MM CIIOCTepIiraeThes 301IbIIEHHS BTPAT
Macu Karicyna B 1,72 pa3u (kpuBa — 0). Tak BTpaTH BOJIOTH KaICyJIaMH AlaMEeTPOM 8 MM CTaHOB-
nsath 18+1,5%, a xancynu miamerpom 2,5 MM BTpadaroTh Bojoru 31+1,5% 3a Tux ke camux
yMOB. Lle nmosicHIOEThCsT OUTBIIOO MO0 (PiIbTpallii 000JI0HOK, K1 B CBOIO YEpry
BUKOHYIOTb pOJIb TPOHUKHUX MeMOpaH, 3 _ -~ 100
CKPi3b sIKI IO TiAPOGOOHHUM IUIHKAM Telo [ oo | 0,95
Alg,Ca BuTikae (BTpadaeTbcs) 1HKAICYJISHT. N
AHaniz qanux 0e3 BpaxyBaHHS MAacoBOi JOJi 27

T

000JIOHOK KaIlCyJ B 3aJI€KHOCTI Bix iXx ia- ~_ T T [
. 23 <
METpy — 3a MUTOMOIO MPOHUKHICTIO (KpHBa — j\ﬂ\ L 050
A) CBIIUMTE, TPO CTATICT Ii€i BETHIMHM HA 15 <} ors
piBH1 0,87 % Ha OAMHUINO IO 0OOJIOHOK, D, .
. 15 t 0,70
e € MATPYHTSM JJIsi BACHOBKY, 10 TTHTOMA L 2z 3 4+ s & 1 8 s 10

IPOHUKHICTH OOOJIOHOK HE 3aJIEKHUTh Bil 1i-  Puc. 2 — 3aneHiCTh BTpATH MacH KarCy Bif
aMeTpy KalCyJ a 3a CTaJoCTi BIACTHMBOCTEH  miameTpy, (KpHBa O — BTPATH MacH Karcyll,
O0OJIOHOK /1711 BCHOT'O TH TOPAIY A1aMETPiB 1 KpuBa A — IMTOMA IPOHMKHICTH 000JI0HOK
MOXe OyTH Karcym)

OB’ s13aHa JIMIIIE 3 BIIACTUBOCTSIMU 1HKAIICYJISTHTA.

OCKUITBKH CTaOUTBHICTD KAIICYJIH 0 BUAUICHHS BOJIOTH € OJIHIEI0 13 OCHOBHHX XapaKTepH-
CTHK TOTOBOTO MPOIYKTY, TO CTa€ aKTyaJbHUM BH3HAUEHHS TEXHOJOTIYHUX MapameTpiB oaep-
YKaHHS KarcyJ1 3 MiHIMaJIbHUMH BOJIOTOBUIUISIOYMMU BIACTHBOCTAMHU. AHAJI3YyIOUH JaHi puc. 2
(xpuBa A) Ta Tabn. 1 BUIHO, IO MUTOMA MTPOHUKHICTH 0OOJIOHOK HE 3aJISKUTH BiJl AlaMeTpy Ka-
nicyn. Crae O4eBHUIHUM, IO JJIS 3MEHIICHHS BTpaT MAacH Karcyj HeoOXiTHO MOAM(IKyBaTh
BIIACTUBOCT1 1HKAIICYJISIHTA 3a PaxyHOK MiJBUIlleHHs1 KoHueHTpaiii NaKMI] B iHkancymsHTI.
Ane, miABUIIICHHS B’S3KOCTI 32 OJHOYACHOTO MijaBUIIeHHs KoHIeHTpallii NaKMI] B iHKancys-
HTI € CTPUMYIOUUM (HaKTOPOM, OCKUTBKU CYTTEBO 3MIIIY€ palioHAIbHI 30HU B’SI3KOCTI JJIs Karl-
CYJIFOBaHHSI 1 MOX€E TIOBHICTIO YHEMOXKJIMBUTHU TIPOIIEC EKCTPY31i 1HKAICYJISIHTa 3 MapaMeTpamMu
Karcyn BianoBinarouux ymoBam Ke= 1.

ExcneprMeHTarbHO BCTAHOBIICHO, 110 3aCTOCYBAaHHS IHTEHCHBHOI (i3nyHOi Aii [1...3] Ha
PO3YMHU TOJicaxapyaiB TPUBOAUTH 0 3MIHH PEOJIOTIYHUX XapaKTEPUCTHUK PO3UMHIB 31 3MEH-
IICHHSM 3HA4Y€Hb MOTO €(PEKTUBHOI B’SI3KOCTI 110, BIPOTIAHO, MOB’A3aHO 31 3MEHIIIEHHAM (i3u-
YHHUX PO3MIPIB JIAHLIIOTIB MOJIEKYJIH MOJIIMEPY, MOJIEKYJIIpHUX Mac. Ha ocHOBI 1iux naHux OyJo
BHBUYCHO 3aKOHOMIPHOCTI 3MiHM B’S3KOCTI HaTUBHOTO po3unHy NaKMI] Tta po3uuny mnormepe-
THBO 00pobsieHOro B moy Y 3-xBWiIb (dacTtoTa 00podku 22 k1, 06’eM po3uuny 100 mu1., yac
00poOku 10 xB., 110 BiAMOBIAA€ MOTYXHOCTI 110 miaBoauThes 0,9 kB1/im), (puc. 3).

3 ekcrnepuMeHTaNbHUX naHuXx (puc. 1, 3) BuaHO, 10 TomepenHs oO0poOKa po3UMHY
NaKMI] B mom Y3-XxBWJIb 3HAYHO PO3IIMPIOE paIliOHATBHY 30HY KOHIICHTPAIM PO3YHHY s
KarcyJroBaHHA. BcTaHOBIIEHO, 110 pallioHajdbHA 30HA B’A3KOCTI 1, sika BIJMOBITAE AlaMeTpy
2...3 MM 3MIIIy€eThCs B iHTEpBai KoHIeHTpaiiii 3 0,6...0,7% B intepBan 1,14...1,25% po3zuuny
NaKMILI.
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30Ha B’SI3KOCTI 4, sKa BIMOBIIAE JlaMETPy
KarcyJs >8 MM 3MIIIyeTbCS B IHTEpBal KOHIICHT-
pamiii 1,48...1,6 % 3 intepBany 1,0...1,17%
po3unny NaKMII.

AHami3yr0uu MOPiBHIbHI BTPATH MacH Ka-
TICyJ oJiepKaHUX Ha 00poOneHoMmy (Moaudiko-
BaHOMY) B moii Y3-xBwib po3unHi NaKMI]
(Tabun. 2, puc. 4ta nani Tabn. 3), MOKHA KOHCTa-
TyBaTH MPO 3MiHYy BCIX TaOJMYHUX BEIWYHH B
OUTBII ONTUMANBHY JJIA TEXHOJOTIi 30HYy. Tak,
aOCOJIIOTHI 3HAYEHHS BTPAT Macu 3MEHIIYIOThCS
B 2,3 pa3iB A BCHOTO TH TMOPSALY PO3MIpiB, a
MIPOHUKHICTH 000JIOHOK 3MEHIIYEThCA B 2,4 pa3u
BIIMOBIHO. Lle € ekcrepruMeHTanbHO0 Tepey-
MOBOIO cTabuTi3allli TEXHOIOTTYHUX
BJIACTUBOCTEH KaICyJIbOBaHUX COYCIiB.
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Puc. 3 — 3akoHOMIpHOCTI PO3NOALTY JIIHIHHUX
po3mipis karcyn  (y=50 ¢™), gepe3 3anex-
HICTh eeKTHUBHOI B’s13K0CTI po3urHy NaKMI]
BiJl KOHIICHTpaIlii, (KpruBa O — HATUBHUH PO3-
yiH ¢ — po34MH MoIM(iKOBaHUH B momi Y 3-
XBHJIb 32 PALliOHAIBHUX MTAPaMETPIB)

08 1 1.2 16 18 2

Tabnuus 2 — XapakTepuCcTHKA KarCyJIbOBaHUX TEXHOJOTIYHUX CHCTEM «IHKAICYJISHT —
000JIOHKa» CUCTEMH oJiepkaHi Ha MoandikoBaHomy po3unHi NaKMI|

iameTp karcymn, Mm.

2..3 MM 3...6 MM 6...8 MM <8 MM
Brparu macu, % 13,5+1,3 11,2+1,2 9,2+1,2 7,513
Macoga gost 00010HOK, % 35,8+0,3 30,2+0,4 25,8+0,3 21,4+0,4
[TnToma MpOHHKHICTS 000NOHOK KaNl= | 30,0 0> | 370,01 0,36+0,02 | 0,35+0,02
cya1, % Macu/0MHULI N0l 060IOHKH
Tak, aHaNi3yl0Ud 3HAYEHHS 3MIiHH BTPATH Ma- " Jpmum Horoa | 70
CH KarCyld Ha 1 MM JiaMeTpy,MOXkHA KOHCTA- 1, | B chorommiai] .45
TyBaTH 3MEHIICHHS BTpPATH IHKANCYyJsSHTa Oi- —
Nbllle HIK y 2 pasul y Kamncysd ojepKaHuX Ha RS 040
IHKancyJsaHTl y ckiaal skomy NaKMII micns o Ml 0,35
00poOku B mom Y3-xBwib. Tak TeMm BUi- T~
JICHHS BOJIOTH Ha | MM KaICyJ OJepaHuX HA o0
HatuBHOMY po3unHi NaKMII cknamae 1,86, a s 2 oas

Ha PO34MHI Micist 0OpoOKu B 1ol Y3-XBHIIb
0,85 BiAMOBIAHO.

AHanizytoun pesyibratu (puc. 2...4) MOXHA
3pOOUTH BHCHOBOK, II0 MUTOMa MPOHUKHICTh
KarcyJl OJIep)KaHMX Ha HATUBHOMY pPO3UYWHI
NaKMI] ta po3unni NaKMI]|

1 2 3 4 5 6 7 8 9 10

Puc. 4 — 3anexxHICTh BTpaTH MacH Karcy
oJiep’KaHUX Ha MOAM(IKOBAHOMY PO3UMHI Bl
niamerTpy, (KpuBa O — BTPAaTH MacH Karcyl,
KpuBa A — MATOMAa MPOHUKHICTH 00OJIOHOK
KarcyJ)

TUKCOTPOITHOBITHOBJICHOMY Miciisi 0OpOOKH B ToJil Y3-XBWib, € (PYHKIII€IO BiJ KOHIEHTpAIil
NaKMI] B inkancyisiHT. BcTaHOBIIEHO, 10 IS KaTCyJl 3 JiaMeTpoM 9 MM OJiep>KaHUX Ha Ha-
tuBHOMY po34rHi NaKMII (Cnakmiy=1,12%) nmuroma npoHUKHICTE 000710HOK cknazgae 0,84, a
UL Karcyl 3 JiaMeTpoM 9 MM ojaepkaHuxX Ha MoaudikoBaHomy po3urHi NaKMI]
(Cnarmiy=1,55%) nmuroma npoHuKHICTE 000710HOK ckiazgae 0,35.

BucHOBOK. 3 €KCIEpUMEHTAIbHUX JIaHWX BUTIKA€ TEXHOJOTIYHUN BUCHOBOK, IO IS

olepKaHHA HamiBhaOpUKaTy KarcyjlbOBaHUX

COyCiB, 3 3aJlaHMMU XapaKTEePUCTUKaMHU,

Heo0Xx171HO 3a(iKCyBaTH B TEXHOJIOTTUHOMY TpOIect cTajli MexaHiyHoi Moaudikallii 3arycHUKa
3a KOHIICHTpAIIii 11 KOXKHOTO TH MOPSy PO3MIPIB 3TiHO 3 JaHUMU Ta0I. 3.
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Tabauus 3 — OnTuManbHi MapaMeTpy OAep KaHHA KallcyJl 3 MiHIMaJIbHUMU ITapaMeTpaMu
BUIIJIGHHS BOJIOTH Ta 33JJaHIMH JIHIHHIMH PO3MipaMu

JliameTp KarcyJ, MM.
2...3 MM 3...6 MM 6...8 MM <8 MM
Macosa g0t 000JI0HOK, % 35,8+0,4 30,2+0,4 25,8+0.4 21,4+0,4
[TuTomMa MPOHUKHICTH 0OOJIOHOK KarCyJ 0,38+0,02 | 0,37+£0,02 | 0,36+0,02 | 0,35+0,02
KonnentpanisNaKMII, % 1,14...1, 25| 1,25...1,35 | 1,35...1,48 | 1,48...1,6

Cnucok gureparypsl: 1. Haeopruii O. FO. Jlocmimxerns $i3UKO-XiMIYHAX 3MiH HAITOBHEHUX T'eJIiB Ha OC-
HOBI HATPIIO aJbriHaTy Ta HaTpiikapOokcumerwientono3n [Tekcr]| / O. FO. Hazopnuu, €. I1. ITusosapos,
I1. I1. Ilusosapos // mporpecuBHI TEXHIKA Ta TEXHOJIOT1i Xap4OBUX BUPOOHHIITB PECTOPAHHOTO TOCIIOIAPCT-
Ba 1 TOpriBii : 30. HayK. mp. / Xapk. AepK. YH-T XapuyBaHHs Ta TOpriBii ; [peaxod. : O.1. Yepesko (Biamos.
pen.) ta in.]. — Xapkis, 2010. — Bum. 1 (11). — 503 c. : in., Tabmn. 2. ITusosapos €. I1. 3akoHOMipHOCTI (hop-
MYyBaHHSI MacH OOOJIOHOK KariCyJ, OJIepKaHMX IUIIXOM 10HOTPOMHOTO reneyTBopeHHs [Tekct] /
€. I1. Iusosapos, O. FO. Hazcopnuii // naykosi npaii Ofecbkoi HAI[IOHAIBHOI aKkajeMil Xap4yoBHX TEXHOJIO-
riif: 36. Hayk. np. — Ozeca: 2010. — Bumn. 38. — Tom. 2. — 466 c. 3. [Tusosapos I1. I1. IHHOBaIIMOHHbIE TEX-
HOJIOTMM TIPOM3BOJICTBA KalCylIupoBaHHbIX mpoaykroB [Texct] /I1.I1. Ilusosapos, O. Il. Hekneca,
A. IO. Hazopnyrii // nHayuHo-nipakTHyeckuii xxypHan «[Ipoaykrer u uarpuanentsn /2013. Ne 3(12). C. 24-25.
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TeopeTuyHi BJACTHBOCTI KANCYJIbOBBAHUX MoJeabHHX cucTeM Ha ocHOBi NaKMII/ Haropuwuii
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B nanHoli paboTe ycTaHOBJIEHBI 3aKOHOMEPHOCTH MU3MEHEHHUS! (PU3MYECKHX CBOMCTB KarCyJIMpOBaH-
HBIX CHUCTEM a MMEHHO TMOTEpH MAcCChl KallCyJl B 3aBUCHMOCTH OT UX JIMHEHHBIX pa3MeEpOB, YCTAHOBJIECHO
BIMsIHAE (DU3NYECKON MOAU(HUKANN HA ITH XapaKTEPUCTHKH, 0OOCHOBAHBI PALIMOHAIBHBIE TAPAMETPHI 10~
Jy4eHUs KarcyJl Ha OCHOBE HOHOTPOITHOTO IMOJIMCaxapuaa ¢ HEIbI0 UCTIONb30BaHMsI UX B TEXHOJIOTUH TOTY-
YEHUs! TUIIEBOM MPOIYKIIUHU C KaIllCyJIMPOBAHHON CTPYKTYPOU.

KiroueBble ci10Ba: Kancysa, yJelbHas IOBEpXHOCTh, IOTEPH BJaru, reomerpuyeckas Gopma.

Theoretical properties of kapsulevvanikh of model systems on basis of NaKMC O. Y. Na-
gornij//Bulletin of NTU “KhPI”. Series: New desicions of modern technologies.: NTU “KhPI”, 2014.-Ne 7
(1050).- P.92-97. Bibliogr.:3 . ISSN 2079-5459

In this work conformities to law of change of physical properties of the kapsulirovannykh systems are
set namely losses of mass of capsules depending on their linear sizes, influence of physical modification is
set on these descriptions, the rational parameters of receipt of capsules are grounded on the basis of
ionotropnogo polisakharida with the purpose of the use them in technology of receipt of food products with
a kapsulirovannoy structure .

Keywords: kapsula, specific surface, losses
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KOHIIEIIIIA PO3BUTKY TPAHCIIOPTHOI CXEMHU M. UYTYEBA

BucBiTiio0ThCs OCHOBHI MPpo0OJieMH, IO ICHYIOTh Y TPaHCIOPTHIN cdepi M. UyryeBa, OKpecieHi rio-
OasbHI CTpATeT14HI 1[Il PO3BUTKY TPAHCIIOPTHOI CXEMH 1 HaMiueH1 NepIIoYeproBi 3aX0/1u ii pO3BUTKY.

Kiro4oBi ciioBa: KoHIIEMIIis, TPAHCIIOPTHA CXeMa, MIKHAPOJHUN TPAHCIIOPTHUI KOPUIOpP, perioHa-
JILHUH JIOTICTUYIHUAN TISHTP.
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