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The demand for microspheres with monodisperse
composition has been growing recently in the
technological processes. The application range of
microspheres with equigranular composition is rather
broad. The main branches that use microspheres are
medicine, biotechnologies, electronics and industrial
systems of information viewing, synthesis of new
materials, space power engineering and cryogenic
corpuscular targets for accelerating devices. Nowadays,
the existing methods of granulation (balling, dispersion of
liquids into inert atmosphere, dispersion of liquid on the
granule surface with subsequent cooling and crystalli-
zation) can not yield monodisperse microspheres ranging
within 50-500 pm in size with the degree of mono-
dispersity 97% or more. Out of the mentioned options, the
products of vibrogranulation equipment possess the
highest monodispersity indexes and the smallest granule
size. The priority areas are focused on the justification of
possibile application of vibrogranulators of solutions and
melts in order to obtain equigranular microspheres and
the study of hydromechanical properties of these devices.

An experimental setup was designed and produced for
the study of monodisperse granules dispersion and for the
search for the dependencies and study of the influence of
solution concentration, diameter of the opening for liquid
outflow and inert atmosphere on the microspheres
formation.

The analysis of the experimental results allows
determination of the physicochemical properties of the
media, which influence the dispersion of monodisperse
granules, the quality and geometric parameters of the
obtained product.

The impact of the concentration of agar-agar aqueous
solution on the solidification temperature, as well as the
dependencies of the difference in diameters Ad on the
concentration of agar-agar aqueous solution were studied.

The obtained results will be used in further study of
microspheres formation in vibrogranulators.
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Jocnidsceno ma euasneHHo ennue Qiuko-ximiunux enac-
mugocmeii mamepiany paHyn ma iHEPMHO20 cepedosuuia Ha
NOKAQ3HUKU AKocmi Kinueeo2o npooykmy. Ilpogedeno nioodip
onmumanvHux QiBUKO-XIMIUHUX enacmueocmen mamepiany
2PaHyl mMa iHePMHO20 Cepedosuia 01 00EePIHCAHHA MOHOOUC-
HEPCHUX MIKPOZPAHYIL.

KirouoBi ciioBa — BiOporpaHysiTop, MOHOIMCIIEPCHI T'pa-
HYIW, TiJpOMEXaHIuHi XapaKTepUCTHKH, JUCIEPryBaHH:,
KpHUCTai3alis.

l. BcTtyn

B ocraHHi poky B TEXHOJIOTTYHHX IPOLIECaX Bce OLIbIIe
3pOCTa€ TMONUT MIKPOIPAaHYJIH MOHOJMCIIEPCHOTO CKIIaTy
[1]. Cdepa 3acrocyBaHHS MIKpOrpaHyJa MOHOIMCIEPCHOIO
cknagy OaratorpanHa. OCHOBHI ramysi siKi IOTpeOYIOTh Ta
BUKOPHCTOBYIOTh MIKpOTpaHY/IM: MEUYHI Ta OI0TEXHOJIOTII,
EJICKTPOHIKA Ta MPOMHUCIIOBI CHCTEMH Bif0OpakeHHs iH(Op-
Mallii, ofiepyKaHHs HOBUX MaTepialiB, KOCMIUHA CHEepreTHKa,
KpIOreHHI KOPITCKYJISIPHI MillleHI Uit TPUCKOPIOBAIBHOL
TexHiku [2]. IcHyroui B TemepimHiii 4ac METOAM TpaHy-
JFOBaHHS (OKaTyBaHHS, AWCIEPrYBaHHS PIIMHHU B iHEpTHE
CepeloBUIIe, AUCTIEPIYBAaHHS PiIMHU Ha ITIOBEPXHIO IPAHYIT
3 TOCTIAYIOYMM OXOJOMKEHHSIM 1 KpHCTalli3alli€lo) He
MOXYTb 3a0€3MEeYUTH BHUI'OTOBJICHHS MOHOJAWCIIEPCHHX
MiIKporpaHyI B jiana3zoni po3mipi 50-500 MKM 3i cTyneHem
MoHozuctiepcHocTi 97% 1 Buine. 3 mepeniueHux BapiaHTiB
HaWBHIL TOKa3HUKA MOHOWCIIEPCHOCTI 1 HalMeHI
PO3MIpH TpaHyJ Ma€ MPOIYKINS BiOpOrpaHyIIAIIHHOTO 00-
najHanHs. [IpiopuTeTHIMH HapsIMKamMu poOOTH € O0TpyH-
TyBaHHS MOXJIMBOCTI BHKOPUCTAaHHSI BiOpOTPaHYJIATOPIB
PO3UMHIB 1 PO3IUIABIB IS ONEPXKAHHS MOHOAMCIIEPCHUX
MIKpOTpaHyJl Ta JOCIIDKEHHs TiIpOMEXaHIYHUX XapakTe-
PHCTHK TaKHX IIPUCTPOIB.

[I. EkcnepumeHTanbHUmM cTeHq

Jlns  mpoBeieHHS — JOCHIKEHb 10  BHBYEHHIO
JIICTIEPTYBaHHSI MOHOJUCIEPCHUX TPaHyJ Ta BUSBICHHS
3aJIeKHOCTEH 1 BIUTUBY KOHLIEHTpALil PO3UUHY, AiaMeTpy
OTBOpIB BUTIKaHHS DiJIMHHU, IHEPTHOIO CEPEAOBHIIA Ha
(hopMyBaHHS MIKPOrpaHyJl CIPOCKTOBAHO I BUTOTOBJICHO
€KCIIEPUMEHTAJIbHY YCTaHOBKY, IPHHIIMIIOBA CXeMa SKOi
Tpe/ICTaBIIeHi Ha puc. 1.
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Puc. 1 Ipunyunosa cxema nabopamopHoi ycmanoeKu.
1 —peaxmop; 2 — mepmocmam; 3- yuninOpuyHa Hacaoka,
4 — 36ipnuk mikpocpanyn; 5 — 36ipnux macaa, 6 —nepgoposana
nepezopooka; 1 —komnpecop; 8- erexkmpompacghopmamop;,
9 — cmabinizamop mucky; 10-mepmomemp

lll. AHani3 pesynbTarTiB

AHamiz pe3yJbTaTiB  eKCHEePHUMEHTAIBHUX JIOCHIDKEHb
JIO3BOJIIE BU3HAYUTH (Di3MKO-XIMIYHI BJIACTUBOCTI Cepeo-
BUIII, SIKi BIUIMBAIOTH HA JUCIEPIyBAaHHS MOHOIHMCIICPCHHX
TpaHyll, SKICTh Ta TEOMEPUYHI IapaMeTpPH OICPIKAHOTO
MIPOIYKTY:

— TeMIiepaTypa 3aCTUTaHHs BOIHOTO PO3YHHY arap-arapa

B IIWIHAPHAYHINA HACAII 3aJKUTh Bil KOHIICHTPAIIl
po3uuHy. Ilpu 30UIBIICHHI KOHICHTpAINi 3pOCTaE
TeMIIepaTypa 3aCTHTaHHs, II¢ T03BOJISE KOHTPOIIOBATH
NpoIeC 1 YHHUKHYTH He OakKaHWX MEPEIIKoa JI0
YTBOPEHHsS TpaHyJl. BInmB  KoOHIEHTpaiii Ha
TeMITIepaTypy 3aCTHTaHHs 300payKeHO Ha PHC. 2;
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KoHueHTpauisa BOAHOro po3yunHy arap-arapa,
rpawm arap-arapa/rpam Bogmn

Puc. 2. 3anesxcnicms memnepamypu 3acmueanus 600HO20
POo3uUHY azap-azapa 8i0 Konyenmpayii acap-azapa y po3duHi

— TIpHU KpHCTaJi3alii TpaHyl B IHEPTHOMY CEpEIOBHIII
(BazenmiHoBe Macio) mpu TemrepaTypi Macia 23°C,
nounHaroun 3 KoHreHTpatii 80:1 i MeHIe i yHUK-
HeHHs jgedopMarliii i 3MUIIaHHSA TpaHysl HEeoOXiJTHO
3a0€3MEeUUTH BHCOTY 1HEPTHOTO CEpEIOBHINA HE
MeHie 230 MM.

— 3a pe3y/IbTaTaMH IPOBEJICHUX EKCIIEPUMEHTIB OTpUMa-
Ha 3QJIOKHICTh PI3HUIN JiaMETPIB TPAHYIIH J0 KPHCTa-
mizawii d; Ta micns kpuctamzaii d (Ad=d; -dg)
BiJl KOHIICHTpaIlii BOIHOTO PO3YMHY arap-arapa. KoH-
LEHTpaLlii PO3YMHY € BaKIMBUM IAPAMETPOM JUIS
KOHTPOJIIO YTBOPEHHS TPaHyll i3 3a[JaHUM AlaMeTpOM

(puc. 3);
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KoHueHTpaLia BogHoro po3suuHy arap-arapa, .
rpam arap-arapa/rpam Boau
Puc. 3. 3anesxcnicme pisnuyi oiamempie epanyiu
810 KOHYeHmpayii 600020 po34UHy azap-azapa

— TIpH YTBOPEHHI TPaHyJl 3 BOIHOTO PO3YMHY arap-arapa
KOHIIeHTparis sikoro 90:1 1 MeHIle, TpaHyId MiCIS
KpHCTaJIi3allil BTpadaroth chepuany hopmy;

— I Yac KpHCTaTi3allii TpaHyll B iHCPTHOMY Cepelo-
Buii (Ocm3uH) sike Mae Temmeparypy 22°C i BHUCOTY
305 MM Tpu TIOmAYi BOMHOIO PO3YHMHY arap-arapa 3
MIHIMaJILHOIO TEMIIEPaTypolo, Maibke PiBHOIO TeMIle-
paTtypi 3acTHTaHHs BOJHOrO pO3UMHY arap-arapa B
IUTIHAPUYHIN HACAII, BiIOYBaEThCS AedopMariis rpa-
Hyn Ha nepdoposaHii pemnrmi. [Ipy BukopucranHi
OeH3MHY SIK 1IHEPTHOTO CepeoBHUILa 111 (popMyBaHHs
rpaHyll HeoOXiZHO 30LIbIIYBaTH piBeHb OCH3WMHY B
30IpHHUKY MIKpOTpaHyd i 3MEHIIyBATH TEMIIEPATYpPY,
1[0 YCKITAIHIOE TEXHOJIOTTYHI YMOBH MPOIIECY;

— B Maclio SK IHEPTHE CEpEOBHUINE KPUCTATI3ALI,
BOJHMI PO3UMH arap-arapa MOXKHA TIO[ABAaTH IIPU
Temrepatypi 65°C — BimxuiieHHs (JOPMH MiKpOTpaHyJT
BiJI chepHIHOI HE BiIOYBAETHCSE;

— TIiJ] Yac BUKOPUCTaHHs TpaHC(OPMATOPHOrO MacJa, sIK
CCPEIOBUIIE IS KPUCTANI3AIlii, sIKe Ma€e B S3KICTh B
JIEKiTbKa pa3iB OUTbIy HiK y OeH3HMHa, TPaHy/U IIpU
TIONa[aHHl B 1HEPTHE CEpEOBUIIE 3IMIIAIOTHCI Ha
TIOBepXHi (a3, i3-3a 4Oro rpaHyIy Py KOHTAKTI OJTHA 3
OITHOIO 00’ €JTHYFOTHCS B OJTHY BEJIMKY TPAHYITY;

— KOMOIHYBaHHS iHEPTHHX CEpeIOBHII (HIKHIN 1map —
TpaHcopMaTOpHE MACII0, BEPXHil I1ap — OCH3UH) 103-
BOJISIE 3MEHIIIUTH BHCOTY iHEPTHOIO CEPEeOBHIIA JIO
135 MM, mipu 1IbOMY 30epiraeTbesi c(hepUdHICTh Tpa-
HYJTH.

BucHoBOK

Po3poOnena ekcriepuMeHTalbHA YCTAHOBKA  JIO3BOJISIE
TIPOBOMUTH PSAMT OCII/PKEHb [0 BUBYCHHIO TEXHOJIOTIYHHX i
KOHCTPYKTHBHHX YMOB JHCTICPIyBaHHS MOHOIMCTICPCHHX
KparieJib.

JIoCIi/DKEHHO BIUIMB KOHIIEHTpALii BOAHOTO PO3UHMHY
arap-arapa Ha TEeMIICpaTypy 3aCTUTAHHS], 3AJICKHICT Pi3HHUII
miametpiB Ad BT KOHIIGHTpAIlii BOIHOIO PO3YMHY arap-
arapa. OOpaHO ONTHMaNbHE IHEPTHE CEPEHOBHINE IS
KpHCTAJI3aIli MiKpOTPaHYJI.

OtpuMaHi pe3yibTaTd OyayTh BUKOPHCTaHI B MOJAIIBIINX
JIOCITI/DKEHHSIX ~ OJIep)KaHHs MIKpOrpaHysl y BiOpamiiHux
TPaHyISTOpax.
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