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Abstract Silica is an essential material in the electronics industries of LCDs and OLEDs, which particularly require
high purity. This study attempted to find the optimal design of a magnetic separator for silica sand containing iron
compounds using CFD simulation. Three designs of magnetic separation were prepared and their efficiency was
examined. As a result of the evaluation, the sufficient contact of particulate silica with the surface of magnetic emitters
improved the magnetic separation effects. In addition, the loss of SiO, and the removal rate of Fe,O3 depended strongly
on the particle size, flow rate and magnetic flux density. In addition, magnetic separation is quite effective for a particle

size of 10 pm with a 0.2 m/s flow rate.

Keywords : Iron particle, Magnetic separation, Purification, Silica, Numerical simulation

LME =2 (99.5~99.99%) 1LES] A2)7} (Silica, SiO) ©] 7

o faZyoe] BEAA F 214T &8 7)BS 7A

AT FEU T A Aol we AA taZdol i aAAAZ ALSE ®uk olgl, EMC (Epoxy
AL AEAQ] nEFE o] Fden, o9k #AF  Molding Compound)g‘r 2o ARLA, BB W 24
FELANY QA FF 71 BA A A A o} o] gt A aAe] A8 A 1 3877} o
o] wl$- T Pofw T FEG wa Ak 58] $EF 9 wrjn @ & w (4], el Fole) A9 nEe

*Corresponding Author : Sang Bum Kim (Korea Institute of Industrial Technology)
Tel: +82-10-8978-9677  email: sbkim@kitech.re.kr

Received September 4, 2015 Revised September 22, 2015
Accepted January 5, 2016 Published January 31, 2016

181



S| Eerel=EA A7d ALs, 2016

Aelghe] FEde] Aan, et @A) AAE AL 9l gy
o] A7 Si0,9] SR F917F W) ufite] o
~ZYol8 fel 79 5 2L Ak A7 98 &
A= g Tty QmAake] 14 e EA IF
}E’ Fste] ARESkaL Q= Aot et < Al
A7 Y8 2AY Fo7F w5k JonE, Y
oA 2 gl dRAAE FRs] SErs A
7o} s} v1e7Ee] wig- Algsithal & 4= Qi [5, 6].
AES AElgle] aESs 9 FEAAs fEiA B

A o g g 2 B PALS AR T A3
AAE, vlEAE 9 A Wjo] F2 o] §¥ 1
o [1,2], 88H4 W o s SAAL (Oxalic acid)
E3t Mixed acid) 55 ©]&38F HEHo] AHEE L
o [27-10]. T 4718 Qs ke e 2
87 Wil Hjste] ¢EsidadE 5 gl
w, Alze] AAe7t a5 ol
=, AF FA42 5o TAFe] A
1]. ¥, S84 e 49
} ] H]ﬁ}"i ‘)’O‘Jr, %1301

lo 4o 3o %2 ii rﬂ

£
fu
"
Y

pu

L
fu

;?F—(nri
fou R

L)
(o o
oo
oﬁ,mlé_‘uﬁ

o)
ol
-

2

O
©

o 2R
19

o o
031 EE

e U A 1 D =T = o7

ool 2B oox
=2
o
2l 2
L
&
mil'
—(>
%0,
Jim
ol
>
1 o
2
&
ol

gl
i3
>
ol 2
o > 2

L, o o oo

el A4l Aol ol g3l At

A o 72 BAb Al A oA EF

2] AolE $18) ALgElo] st |

Q_g]_oq A RS ¥k U]/\-]]?jx] ;1-_@01

o

o,

_0|L

rlr S

m{n rir
=
= o,
5

{0 uR

2 o to
H o

]-

A 7+e] slot FAE 95 /\}*O“E]Fl
Ad7]E gt SR E W nladE

TS 3AATIHA A= ol LIJrfj/]r
ol A AEES EYA7IE magnetic drum
separator FE|O|th webA] B ATAE FEsiE o
AE 3F (A A-Y Fulf, 8- Ady e 2
el AAE7e] FEE 23k, Si0,9} Fe,0s8
oz ko] AARANE AAslen, §4, A=
7] & AEd 5| wE §AE (o] wEEass 1Est

Atk

ot
=)

)

>

e mo O
G A
mo Mo

o

2
W A7 At 2@ EeeE A8de 2

182

1=}
/K(_)]T':

= AAsk= Ae 1 54
SxEfdeofell A 9l

Fe,0;0]1H A4
1

SRS

il

TAREA
= Table 19 JeRAATE
A A AARALE Y 83 BA BEA e
Table 20 29F5te] YERYSITE

2 dvl, Qe AEe

==
==

R

Table 1. Chemical composition of silica sand.

Si0; [%] 99.80
CaO [ppm] 447
Cr,03 [ppm] 0.44
Fe,0° [ppm] 180.2
K;0 [ppm] 152
MgO [ppm] 6.6
MnO; [ppm] 1.5
Na,O [ppm] 284

Table 2. Simulation conditions of silica and iron.

Properties SiO, Fe)03 Air
. . 10, 60, 10, 60,
Particle size [xm] 100 100
Density
2 4 1.2
[ke/m’] ,300 ,500 9
Electric
conductivity le-12 6.99¢6 Se-15
[1/ohm-m]
Magnetic
permeability 1.256¢-6 1 le-15
(b/m]
Charge
0 0 0
density [c/m’]
Viscosity
1. -
[ke/m-s] 789e-5
Temperature [K] 298.15 298.15 298.15
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Fig. 1. Structure of magnetic separator for design simulation.
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Fig. 3. Particle separation with configuration 2.
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Table 3. Separation efficiency of configuration 2 with
various conditions.

Velocity ?anicle Re;lto;val I;;)ts: Efficiency
[m/s] size [um] [Fe:04] (Si02] [%]
0.05 10 1 0.69 0.31
0.05 60 1 1.00 0.00
0.05 100 1 1.00 0.00

0.1 10 1 0.36 0.64
0.1 60 1 1.00 0.00
0.1 100 1 1.00 0.00
0.2 10 0.96 0.20 0.76
0.2 60 1 1.00 0.00
0.2 100 1 1.00 0.00
0.3 10 0.5 0.02 0.48
0.3 60 1 1.00 0.00
0.3 100 1 1.00 0.00
0.5 10 0.5 0.11 0.39
0.5 60 1 1.00 0.00
0.5 100 1 1.00 0.00
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