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Classification Not Classification
Recovered by 81.6wWt% 63.5wWt%
drying chamber
Recovered by 18.4wt% 36.5wt%
cyclone
CE Diameter of 36.1um 353um
drying chamber
(Dv50)
CE Diameter of 216um 269um
cyclone (Dv50)

Table.1 Recovery rate and particle size
distribution
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1) Kawaguchi, S.et al., Preprint of The 31th Fall
Meeting of The Ceramic Society of Japan, 2N01,
(2018).
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Process flow of spray dryer

Tank Rotary atomizer, Pressure nozzle or Two-fluid nozzle
Compressed air
—&& t s
HEPA Drying ,
filter chamber Qydoge Bag filter
Heater O
mmmmwa Dried powder Gg
%0 Dried powder
Air inlet®

© PRECI CO.,LTD.
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Air outlet
®

Fan
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Applicable fields of spray dryer

4 A

Ceramics

V4

Pharmaceutlcals Metals 0
\_ /
Chemicals '

© PRECI CO.,LTD. 3
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Example of granules by spray drying

Iumna ceramics (primary particle Dv50:0.6um)

Spherical granules by spray drying have high
flowability and are uniformly filled into the
pressing die, which are suitable for molding
process.

© PRECI CO.,LTD. 4
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Granules collection method

Cyclone

—

— |

. D 1
Big granules rying Small granules

(high flowability) / (low flowability)
Use for products Disposal or return

7 Dried powder
Dried powder

Increasing the powder recovery by drying
chamber will improve the efficiency of
spray drying.

© PRECI CO.,LTD. 5
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A rotary vane is installed in the drying
chamber, which is driven by a motor that runs
on compressed air.

© PRECI CO.,LTD.
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Image of swirl flow classification

Not classification classification

Big granules

The swirling flow moves the glanules to the
outside of drying chamber and collects them.

© PRECI CO.,LTD. 7
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Experimentation (2018)

Basic operating conditions Change of operating

- Inlet gas temp : 150°C conditions

- Exhaust gas temp : 80~90°C . o
. Slurry feed rate  : 3.5kg/h Classification / Not Classification

- Atomizer speed : 12000rpm
- operating time  : 15min

Spray dryer - Raw materials

- Spray dryer : TR160(p1600mm)
- Spraying Method : Rotary atomizer
- Raw materials  : Alumina 50wt%

Water 49.75wt%
PVA 0.25wt%

© PRECI CO.,LTD.
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Recovered by
drying chamber

Recovered by
cyclone

recovery rate of
drying chamber

recovery rate of
cyclone

Classification

345.7¢

H7.8¢g

89.1%

14.3%

Not
Classification

208.1g

117.7¢g

69.5%

30.5%

© PRECI CO.,LTD.

The classifier was effective.
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Problems with prototype of swirl flow classifier

The motor cannot run for long time in the drying
« chamber due to the hot, humid, and dusty
environment.

Piping to supply air to the motor must be installed in
« the drying chamber, which increases the risk of
contamination, cleaning time, and maintenance

time.

© PRECI CO.,LTD. 10
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Development of a new swirl flow classifier

Tank Rotary atomizer, Pressure nozzle or Two-fluid nozzle

Air outlet
®

Swirl flow classifier

1
1
\
~
~
~
N
~
~
N
~
~
N
~

\

‘ granules\"‘\ Exhaust|gas
'y (5~10m}/sec)

11

that does not require additional
power by using exhaust gas to
drive a rotating vane.

We have developed a classifier

© PRECI CO.,LTD.
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Characteristic of a new swirl flow classifier

- No power required.

- No modification work required.
- Easy to install and remove.

- Easy to clean and maintain.

© PRECI CO.,LTD. 12
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Video of a new swirl flow classifier

© PRECI CO.,LTD. 13
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Experimentation (a new swirl flow classifier)

Basic operating conditions Change of operating

- Inlet gas temp : 150°C conditions
- Exhaust gas temp : 86~93°C Classification / Not Classification
- Slurry feed rate : 2.8~3.2kg/h -Vane diameter
- Atomizer speed : 12000rpm ‘vane angle
. . . Rotary direction
- operating time  : 45min

Spray dryer - Raw materials

- Spray dryer : TR160(p1600mm)
- Spraying Method : Rotary atomizer
- Raw materials  : Alumina 50wt%

Water 49.75wt%
PVA 0.25wt%

© PRECI CO.,LTD. 14
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Results@® -recovered rate- (a new swirl flow classifier)

Recovered by Recovered by Inlet gas Exhaust gas recovery rate of recovery rate of
drying chamber cyclone temperature temperature drying chamber cyclone
®200 0°
840.0¢ = 190.0g | 150°C 86°C 81.6% | 18.4%
Not

Classification

610.0g

350.0¢g

150°C

86°C

63.5%

36.5%

© PRECI CO.,LTD.

Similar trends to the prototype.
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Results -particle size distribution- (a new swirl flow classifier)

.
r (um)

Classification CIassificatioFTe
Not classification : 35.3um Not classification : 26.9um

There is a large difference in the PSD of the cyclone.

J

Big granules are classified to a drying chamber.

© PRECI CO.,LTD. 16
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Results@ -recovered rate- (a new swirl flow classifier)

Drying chamber Cyclone
79.7 80.7 699 778 76.9 203 193 301 222 231
100 100
90 90
80 ° o ° . 80
70 ° 70
60 60
% 50 % %0
40 40
30 30 { ]
20 20 ° ° o bt
10 10
0 0
Nol No2 No3 No4 No5 Nol No2 No3 No4 No5

® Nol ©200 vane 30° clockwise

® No2 ©200 vane 30° counter-clockwise
® No3 Not classification

® No4 ®300 vane 0° clockwise

® No5 @300 vane 45° counter-clockwise

© PRECI CO.,LTD. 1
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Results® -particle size distribution- (a new swirl flow classifier)

Drying chamber Cyclone
40.3 38.9 41.3 36.9 39.4 22.3 21.3 25.2 21.2 23.1
50 50
40 L4 . ¢ ® 40
Hm . Hm
(Dv50) (Dv50)
30 30
[ J
20 20 ’ ¢ ¢
Nol No2 No3 No4 Nob5 Nol No2 No3 No4 No5

® Nol ©200 vane 30° clockwise

® No2 ©200 vane 30° counter-clockwise
® No3 Not classification

® No4 ®300 vane 0° clockwise

® No5 @300 vane 45° counter-clockwise

© PRECI CO.,LTD. 18
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Summary

Compared to the prototype, a swirl flow classifier that
& requires no modification work, has no piping, and can be
operated for a long time has been developed.

v We would like to cooperate with the manufacturer to
confirm the very long operation.(~a month)

© PRECI CO.,LTD. 19
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