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A Study of Droplet Generation, Fragmentation and Separation
in Microchannel

Eun Ho Jeong, Jeung Sang Go, Takahiro Arakawa, Shuichi Shoji and Kyung Chun

Abstract

Study of a micro chemical plant consisted with droplet generation, digital sorting and separation was conducted.
The droplet generation was quantitatively characterized. The digital sorting brought effective reaction by
shortening the droplet size and the pitch of droplet generation simultaneously. To prevent the unfavorable higher

order reaction, perfect separation of droplets was visualized.

'Key Words : Microchannel (otolZzi'd), Micro Droplet (o] &2 =), Droplet Generation (4% 44),
Digital Sorting (CiX| &+ &), Separation (&£2l)

1. A 8 hydrodynamic instabilityOlf 2ol droplet0] 244
S, XA MXJIsg2 088t organic

Q0122 AHYS Iz MER s phase?t water phase BH° stHEIS &
oro] EIAQ SEEICH OAAS BISTASO H 82 0I85t0 dropletdl18t2] micro chemical
W HMOIIE JHsstl YHE #ANCE IHXE processing plantE JHZoHALE.
SIS Al OlA MEO oSt U d2g G.l. Talyor Of 23l droplet break-upel &M
AZ 2 )l 20 MEXQ g AREME o7 o, £E2 AZHs AFMSH ol
SISEIE 0IAs A 22 JisstH & droplet &g viscous stressJt surface
Ch €8, 049 WS40l 25D S40l L@ &  tension effect2Ct 2 0 LSBT 22U
SISROILL HAE 0|2F JARL0S OHESHA B Ct. 0l =&& micro chemical plantel kernel
g8 ANZ = U B84 F RAH chemical processOil CHoll AEXHCZ HLAE =+
microchannel2 SIS WM, S IMA AN AoHALH

ATHEID DI BE D 5 X%
t Eu{man : lij:ﬂm@pusan.ac.kr 2. 48 3T % I8
* 2AED DI SE
wx SHCIHE D MXESEASD) Fig. 12 & & &g0l AI2& droplet phase

flow2 0|88 =X&E &tEtEJ(e HeHT




Proc. of 4th KSV Conference
KMU, Busan, Korea, Nov. 19, 2004

water
phase

organic
phase

Fig. 1 Sequential processes of the droplet flow

Fig. 2 Fabricated on-line micro chemical plant
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Fig. 3 Evaluation of droplet size, pitch and generation rate by increasing‘the ratio of flow rates.
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Fig. 5 Vlsuahzatton of droplet generatlon.
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Fig. 6 In—channel separation of the
reaction— completed droplets
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