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Emulsion
ﬂ Glass bead-packed column 60 Packed column
(7=2.21% 10" Pa-s)
CV=17.1%

£ S
S . 40
= 5}
T-junction  Plunger pump § Packed column
= (17,=1.45% 10 Pa-s)
10 mm E © CV=24.1%
20 -
Water phase stirred tank
CV=43.9%
Peristaltic pump Oil phase
0
10 50 100 500

Droplet size [um]|

EREEDNENTICRITTZE

low high
FLAEHER B [wt%] good*, O X
KmE BRI No effect
KRR [m-s) No effect
IKHFSEELL [—] x ——» Excellent, O

Packed column Stirred tank
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Emulsion

Tube reactor
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‘Water bath

Emulsion
reservoir

Glass beads
packed column

Plunger pump

Glass beads packed column

0

ID : 10 mm, Length : 100 mm
d,: 70 pm — 1000 pm
CV*:7.1-10.8%

Peristaltic
pump

Water phase

Poly(ethylene) tube reactor
ID : 1.0 mm, OD : 2.0 mm
Length : 10 m
Temperature: 70°C ]
Retention time: 30 min

Oil phase

FAL- HEE

1 | 310 400 5 2.81 1.45
2 5 70-1000 5 2.81 1.45
3 5 200 3-10 2.81 1.45
4 5 200 5 1.41-2.81 1.45
5 5 200 5 2.81 1.45-221

Cpya: PVA concentration in water phase, d,: Diameter of glass particle; F,.,/F;: Ratio of

mass flow of water phase to that of oil phase, u,,.,:

Viscosity of oil phase

water*

Linear velocity of water phase, 77,;:
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Solvent Distillated water
Emulsifier ~ Poly(vinyl alcohol)(E & E500, 5e£ITAEE)
S
Monomer Glycidyl methacrylate
Cross-linker Ethylene glycol dimethacrylate

Initiator 2,2’-Azobis(2,4-dimethyl valeronitrile)
Diluent Toluene
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Glass particle size, d, [um]
70 100 200 400 1000

SD
ymean [Mm]  77.3 110.8 200.8 380.6 998.3 Cv X 100
SD [pm] 9.7 133 247 43.7 110.1 Lo
CV [% 125 12.0 123 11.5 13.8 ’

IKFHDPVARENREEE
ZDRMICHKITTHE
PVA concentration, C,,,

[wt%]

) mean [km] |110.8 |1108.0 | 65.8 | 35.6

SD [pm] 39.3| 40.7 | 29.6 | 17.3

CV [%] 35.5| 37.7 | 45.0 | 48.6

Droplet size, d, [pm]

3 Pa- X 1022 Pa-
KABDEEE 9.14 X 10 Pa-s 1.78 X 10-*Pa-s

(5 wt%) (7 wt%)
Fwate Foil=5 ']oil=1-45X 103 Pa-s 14

d=400 pm 2,5 =2.81X 10 m-s’!
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d, [pm] Glass particle size, d, [um]
70
100

200 200 400 1000

400

dymean 1Ml 14,6 22.3  59.9 107.9 162.9

Frequency [%)]

SD [pum] 5.6 89 179 40.7 86.7

CV[%l 38.0 39.7 29.8 37.7

Droplet size, d, [um]

Coya=5 Wt%  7,,=1.45%X 107 Pa-s
15
Uy =2-81 X104 m*s1  F o /F =5
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Ratio of mass flow, F

water’ * oil
Fyater/Fou [-]

3 [-]

— 5

- 10

dp,mean [pm] 1 07-0

Frequency [%]

SD [pm] 41.6

CV [%] 38.9

Droplet size, d, [pm]

4,200 pm 7a=1.45% 107 Pa-s

Uyaior=2.81 X104 m=s1  Cpy=5 Wt%
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Uypgier [M* 5] Linear velocity, u

2.81X10+ [m S 1]
— 1.40X10*

X104

water

Frequency [%)]

Droplet size, d;, [um]

d=200 pm  Cpyy=5 Wt%
watcr/ oil = Mot ™ 1.45% 103 Pa-s 17
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Viscosity of oil phase, 77,
e X10° [Pa-s|
— 4.1;)>< 103

2.21 X101

dy ean [l0m]  59.6
SD [um] 18.1
CV [%] 30.3

Frequency [%]

HEEEH RYRFL (EEES5,000)
JKAEDFEE 9.14 X 103 Pa-s
47200 pm  Cpyy=5 W% 200 pm#AA S REKDCVIE 12.3%

18

Uy =1.40 X 104 m-s1  Fp,/F =5




BAHRICSFZEZRAVW-ERES (1)

® PVAREMNEES (<5 wt%)
o EIMEHINEMEE (<8.53%X103 m's™!)

Peristaltic pump

Emulsion Wg W
o
Water bath \
Produft reservoir \‘ m

reservoir
s IVLLAVHARIGERATEL K18
c DPBREFIDTE

RIGZRRATEREMRLT R

Tube reactor

ERRLFIEAV-ERES ()

Frequency [%]

' [ PVAIRE: 25wt% ]
—@— Monomer droplet 2. —5 - -1
i —e— Polymer particle WRmE:  >8.53%x105m:s
10 - B
Monomer droplet Polymer particle
Droplet Particle
o . A [um] 74.0 72.0
0 100 200 CV [%] 26.9 27.9
Size [pm] 5
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