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Experimental study and Verification of Fine Particles and Gaseous
Pollutants Removal on Water—cyclone System
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Recently, cyclone is used to collect fine particles in various industrial precesses, but
many studies are undergoing because of cyclone’s low collection efficiency. Thus, we
have developed water—cyclone which minimizes disadvantages of existing conventional
cyclone and designed 3 different stages depending on precessing materials. Stage 1
collects particles by using principles of conventional cyclone. Stage 2 processes acid
gases by extending contact time with water film through vortex movement. Stage 3
processes uncollected substances in stage 1 and 2. Hence, we evaluate water—cyclone

by experimental verification.
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Fig. 1. Design and composition of Water—cyclone.

A
e
ol FA %+ Inside wall water filmol] 3
2 FAE AAHES s on, AidHd
I 2l=7] olee A3lF u] Al
2 Top water overflow zone(Fig. 1 @)ell

A€ Center wall water filmell |38 &=
2 FEE AAE F AEF ATk =3
Side water overflow zone©l 23] AT =
e 7txe] 55 wde Wgo R A Eo

vk =,

Side water overflow zone(Fig. 1 Q)

0

=4
TAF-e

O

G o > o g 2 0 4y ®n Lo
2

FAH = At Shs HAF FH I
o 9% # AEE A

od B4 A Py A7 2 294 A%

22 MAIYA AA 2F TH

=
ovf, ol ¥ FE/E oAtk A
e AEE ARRO3 YdAE AHEStEE A
@ 279 AAE FUsRgon, B9 wwe
gxel  g@d A% o8] HAAA
SEE

Water-cyclone ol A EHE 2%l

Axd F98

st Ade ARE3E ALO; YA A
101.9g/mol, W= 397g/cm’e] 24 WA g
22 1, 5 10 Z28l 2 20ume YA= Fig. 3%

Zo] SEM(scanning electron microscope) 2 2
Ax=7] Fel & /- 10071,000L/minez A
As &

ol

A 2] Y #HEe MFC(mass flow controller)
|

2 2dste] dA F9 FFd wE 94 T
of JAE HdE F UEE Yo,
Water-cyclone 3o+ Circulation water

tankE® YFE©o] Water pumpE E3 53 3%

Al JAEE AAste] FAoH, o] F¢
He Zb wideid WHE dAsle FUHS
e ia=g
Water-cyclone®. 2 F45 = £ 455 A}
t9em, 70L/ming HEZE A3t &

23

HE= sta, A Water-filme o]F& & &
e & 20, 40L/minl. & 59 th. Water—cyclone
d, Fetol= PT(pressure transmitter) sensor(S—10,
WIKA KOREA)E dx3ste] t8&dS
stAew, FYEe dAHS YA FA
(charged) W(case)®] A, & FA zol& %
a, wEE gAge
Filtere] o3 H, ¥ FA
&S AArstAT

LU
o x!mr ﬂlml
T

Filter

N

T

MFC
control box

A
Circulation water tark

Water-cyclone Blower

Fig. 2. Water-cyclone particle experimental flow

scheme.

,16,



5o

{1 10 pm {20 um
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Fig. 4 Water-cyclone gas experimental flow scheme
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Fig. 5. 1uym particle collection efficiency results.
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Fig. 6. buym particle collection efficiency results.
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Fig. 7. 10um particle collection efficiency results.
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Fig. 8. 20um particle collection efficiency results.
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Fig. 9. Mixed particle collection efficiency results.
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Fig. 10. HCI 500ppm removal efficicency results.
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Fig. 11. HCI 1,000ppm removal efficicency results.
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Fig. 12. SO; 500ppm removal efficicency results.
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Fig. 13. SOz 1,000ppm removal efficicency results.
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