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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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[ocnioxcerno ma 6uAGNeHHO 6niue Qi3UKo-XIMIYHUX 61ac-
mueocmeil mamepiany zpaHyn ma iHepmMHOZ0 CePedosuIa Ha
noKasHuku Axocmi Kinyeeozo npodykmy. Ilpoeedeno niddip
onmumanbHux QizuKo-xXiMivHux enacmueocmeii  mamepiany
2PaHyn ma iHePpMHO20 Cepedosuia ONa 00EePHCAHHA MOHOOUC-
REPCHUX MIKDOSPAHYN.

Kmouosi cjioBa — BiOporpaHynsaTop, MOHOAMCIIEPCHI Ipa-
HY/IH, TIIPOMEXaHIYHI  XApaKTEPUCTHKHW, JIMCIIEPryBaHHY,
KPHUCTaI3aLliA.

I. Bctyn

B ocranHi pokM B TEXHOJIOTTYHMX NpoLecax Bee Oinbiie
3pOCTa€ MOMUT MIKPOTpaHyJld MOHOAMCHEPCHOrO CKIafy
[1]. Cdepa 3acTocyBaHHsS MiKpOrpaHysl MOHOIHMCHEPCHOM
cwiany GaratorpaHHa. OCHOBHI ramysi siki oTpedyroTs Ta
BHKOPHCTOBYIOTH MiKpOTpaHy/IN: MENYHI Ta Gi0TeXHONOTI,
€NIEKTPOHiKa Ta MPOMHCIIOBI CUCTEMH BiioOpakeHH: iHop-
Mallii, oiep>kaHHs HOBUX MaTepiaiiB, KOCMi4HA €HEPreTHKa,
KpiOreHHI KOPIYCKYTSpHI MillleHi I NPHCKOPIOBATBHOI
TexHiku [2]. IcHyroui B Temepinmiii Yac METOOU IpaHy-
moBaHHS (OKAaTyBaHHS, JUCIEPryBaHHS pIIMHM B iHepTHE
CepeloBHIIe, UCNIEPIyBaHHS PIIMHH HAa TIOBEPXHIO TPaHyl
3 TOCTIIYIOYHM OXOJOMKEHHSAM 1 KpHCTali3alli€w) He
MOXYTh 3a0€3MeYUTH BUT'OTOBJIECHHS MOHOIHCIIEPCHIX
MiKporpaHyi B Jiana3oHi poamipiB 50-500 MM 3i cTymeseM
MoHoaucnepcHocTI 97% 1 Bumie. 3 mepenideHuX BapiaHT
HaWBHII TTOKAa3HMKA MOHOIMCIEPCHOCTI 1 HalMEHI
pO3MipH TpaHyJI Mae MPOAYKLis BiOpOrpaHyJIsIiHHOroO 00
nagHaHHsA. [IpiopHUTEeTHHMMH HanpsiMKaMu poOOTH € 00IpyH-
TyBaHHA MOMJIMBOCTI BHKOPHCTaHHSA BiOpOrpaHymATOpiB
pO3UHHIB i PO3IUIABIB ISl OLEPIKAHHA MOHOIMCIICPCHHX
MIKpOrpaHyZl Ta JOCILKEHHS TiIPOMEXaHIYHUX XapakTe-
PHCTHK TaKHX [IPUCTPOIB.

Il. EkcnepumeHTanbHu CTenq

Jns mpoBeAeHHS  JOCHDKEHb 1O  BUBYCHHW
JOUCIEPryBaHHS MOHOIVCIIEPCHHX TPaHy]l Ta BHSBIICHHA
3aJIe)KHOCTEH 1 BIUIMBY KOHIIEHTpaLii pO34MHY, IiaMeTpy
OTBOpiB BHTIKAHHS DiJWHH, IHEPTHOTO CEpEIOBHIIA Ha
(dbopMyBaHHS MIKpOTpaHyJ CIPOEKTOBAHO i BUT'OTOBIIEHO
€KCIIEpHMEHTAJIBHY YCTaHOBKY, NPHHIMIIOBA CX€Ma AK0i
npezcTaBieHi Ha puc. 1.
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Puc. 1 Ipunyunoea cxema 1ab6opamoproi yCmaHoeKu.:
1 — peaxmop; 2 — mepmocmam,; 3- YuriHOpUYHA HACAOKA;
4 — 36ipHuK Mixpocpanya; 5 — 36ipHuk macia; 6 — nepgoposana
nepezopooka; 7 — komnpecop; 8- erekmpompacgopmamop;
9 — cmabinizamop mucky; 10-mepmomemp

Ill. Anani3 pesynbTarTie

AHani3 pe3ylbTaTiB eKCIEPUMCHTAIBHUX JI0CTIIKEHb
I03BOJISIE BM3HAYMTH (DI3HKO-XIMIYHI BJIACTUBOCTI Cepeno-
BHIL, SIKi BIUIMBAIOTh Ha IMCIICPTYBAHHS MOHOIMCIEPCHHMX
IPaHyl, $KICTb Ta TIGOMEpPUYHI IIApaMETPHU OIEPKAHOro
TpONYKTY:

~ TeMriepaTypa 3aCTHIaHHs BOIHOTO PO3UHMHY arap-arapa

B IWIHIPWYHIA Hacamll 3aIC)KHTH Bil KOHI.ICHTpaJ.lll
pozunHy. Ilpu 30UIbIIEHHI KOHIEHTpALil 3pocTae
TeMIIepaTypa 3aCTHTAHHs, 1 I03BOJISIE KOHTPOITIOBATH
npolec i YHMKHYTH He OaKaHMX Iepemkos A0
YTBOpPeHHs TIpaHyl. BIUIMB  KOHIlHTpalji Ha
TEMIICpaTypy 3acTHraHHs 300paKeHO Ha PUC. 2;
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KoHueHTpalis BOAHOro po34uHy arap-arapa.
rpam arap-arapa/rpam Boau
Puc. 2. 3anedxncHicme memnepamypu 3aCmu2aHHs 600HO20
PO3YUHY azap-a2apa 6i0 KOHYyeHmpayii azap-a2apa y po3yuHi

- IpH KpHCTaTi3alii rpaHyl B iHCPTHOMY CEpEIOBHIL
(BazermiHOBe Macno) mpH TemriepaTypi macima 23°C,
TIOYHMHAIOYH 3 KoHIeHTpamii 80:1 i MeHIme Wi yHUK-
HeHHsl JeopMaliiil i NMMAHHSA TpaHyl HEOOXiTHO
3a0be3neunTH BHCOTY IHEPTHOTO CEpeloBHIA HE
Mesine 230 Mm.

- 3a pe3yIbTaTaMH NPOBEICHNX EKCTIEPUMEHTIB OTpHMA-
Ha 3aJICKHICTb Pi3HHIY AlaMEeTpiB IPaHyJH A0 KpHCTa-
mizanii dy Ta micns kpucramizamii dy (Ad=dy -dy)
Bil KOHLICHTpAIlii BOJJHONO PO34YMHY arap-arapa. KoH-
LEHTpalis PO3YMHY € BaXIMBHM IapaMETpOM s
KOHTPOJIIO YTBOPEHHS IPaHyll i3 3aJjaHiM JiaMeTPOM
(puc. 3);
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KoHueHTpauis BogHOro po3unHy arap-arapa.
rpam arap-arapa/rpam Bogu
Puc. 3. 3anedxncnicms piznuyi diamempie zpaiyiu
610 KOHYeHmpayii 600HO20 PO3YUHY azap-a2apa

— MpH YTBOPEHHI I'PaHysl 3 BOIHOIO PO3YMHY arap-arapa
KOHLeHTpawis sikoro 90:1 i MeHmie, rpaHynu micus
KPHCTAIi3aILii BTpadaioTh chepuary Gopmy;

— M Yac KpUCTami3alii IpaHyll B iHEPTHOMY cepeno-
Byl (OeH3nH) sike Mae Temrepatypy 22°C i BHCOTY
305 MM npHu mozmayi BOIHOTO pO3YHMHY arap-arapa 3
MiIHIMaJILHOIO TEMIIEPaTypOIo, Maibke piBHOIO TemIle-
paTypi 3acTHTaHHS BOIHOIO pO34YHHY arap-arapa B
LTI HAPHYHIN Hacanl, BinOyBaeThes aedopMaris rpa-
Hyn Ha nepdopopaniii pemitui. IIpu BUKOpHCcTaHHI
OcH3MHY SIK IHEPTHOTO CepeloBHINa s (opMyBaHHS
rpaHyl HEeOOXigHO 30UIbIIyBaTH piBeHb OCH3MHY B
30ipHUKY MiKpOrpaHyin i 3MCHIIYBATH TEMIICpATypy,
1110 YCKJIATHIOE TEXHOJIOTYHI YMOBH MpOLIECY;

— B Maclo sK IHEPTHE CEpeJOBMINE KpHCTaTi3allii,
BOJHMH pO3YMH arap-arapa MOKHA T[OIJABaTH TIpH
Temmepatypi 65°C — BimxuieHHst HOpMH MiKpOrpaHyI
BiZl chepHHOI He BiIOyBa€ThCS,

— i 9ac BUKOPHUCTaHHS Tpaﬂcqmpmampuom Macra, K
CepE/OBMING /U1 KPHCTATI3Alii, ske Mae B'S3KICTh B
JIeKiTbKa pa3iB OLIbOly HiX y OCH3MHA, IpaHyId IpH
NONaJiaHHI B iHEPTHE CEPEOBHILE 3ATMINAIOTHECS Ha
noBepxHi (haz, i3-3a 4Oro rpaHyu Npy KOHTAKTI O/JHA 3
OTHOIO 00’ €ZJHYIOTHCS B OIIHY BEJIHKY TPaHyILy,

— KOMOiHYBaHHS iHEpPTHHX CEpeIOBHI (HIDKHIA map —
TpaHcdOpMaTOpHE MACII0, BEPXHi# 1ap — OSH3MH) 103~
BOJISIE 3MCHIIMTH BHCOTY IHEPTHOTO CEpENOBHINA 0
135 MM, npu poMy 30epiraeTbesi CHepUUHICTL Tpa-
HYJIH.

BucHoBok

Po3pobrniena excrepyMEHTaIbHA YCTAHOBKA  I03BOJISE
TIPOBOIMTH P JOCTIDKEHb MO BUBYCHHIO TEXHOJIOTIYHHUX 1

KOHCTPYKTMBHMX YMOB [JHCIICPIyBaHHS MOHOIMCIIEPCHHIX
Kpareb.

JIOCIIi[DKEHHO BIUIMB KOHILIGHTpAllii BOJHOTO PO3YMHY
arap-arapa Ha TeMIIEpaTypy 3aCTHTaHHSL, 3ICKHICTh Pi3HHMII
miamerpie Ad Bin KOHLIEHTpaIlii BOJHOTO PO3YHMHY arap-
arapa. OOpaHO ONTHMAlbHE IHEPTHE CEPEIOBHIIE IS
KpHCTA3aLi MiKporpaHyIL.

OTpumaHi pe3ynbTaTi OyIyTh BUKOPHCTaHI B MOAAIBLINX
IOCTIIDKEHHAX OINEpXKaHHS MIKpOTpaHynl y BiOpariiHHX
TpaHyJIATOpax.
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