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A Study on the Reclamation of the Furan Sand by the Fluidized Bed
Ko-Kil Baek*, Yang-Jin Choi*

Abstract

For the last 2 decades, the bonding materials for the foundry sand and the foundry equ-
ipments with high performance have been developed and employed in the foundry shops.

In those periods, the furan resins hardened in higher temperature have been replaced
with the self-hardened ones in the room temperature.

Simultaneously the various reclamation methods of the self-hardened furan resin sand
have been developed in order to get the clean working environments, the reduction of sol-
1d wastes and the lower of production cost in the foundry.

In this experimental study, the combustion reclamation method using the fluidized bed
among the various methods was studied in order to reduce the L.O.I. and /or N2 gas due
to the deposition of the furan resins and the hardeners.

Comparing the results of this experimental combustion reclamation method with those
of the employed pneumatic method, the Surface Stability Index of the specimen made by
combustion method is 30% higher than that of the latter one and L.O.I. decreases about
30%

The reclamation temperature of 650°C in this experimental fluidized bed would be rec-
ommended 1n the viewpoints of the reclamation period, the fuel consumption and the re-
sidual quantity of the furan resin,

The formula determining the minimum fluidizing velocities according to the tem-
peratures in the fluidized bed has been obtained.
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Fig. 1. Schematic diagram of fluidized bed.
Vi : 15A Valve R: : Rotameter{(6A) GR : Gas Regulator
V: : 15A Valve R: : Rotameter(15A) NV :1/8 Needle Valve
Vs : 15A Valve R: : Rotameter(30A) M., Mz, Mas, Ms, Ms, Ms : Manometer
Vi : 15A Valve R« : Rotameter(25A) P : Pressure Gage

(48)



jujo Vol. 12, No. 6 Journal of the Korean Foundrymen’s Society — 473 —

INSULATION

i

FLUIDIZED BED

795

7

DISTRIBUTOR

/

.

PLENUM CHAMBER

_ SIGHT GLASS
.~ IGNITION PORT

- o
t— W
N =

PROPANE
AlR
400

BURNER

200
E
;
9130 |

i

DETAIL ‘A

DETAIL ‘A’

Fig. 3. Details of distributor.

(49)

50mm A8 Akl (Ceramic) ©g#) el 25mm
72} 9FH (Rockwool) 22 MA GH4AS Ad
Clgia=s

2) 37 2 ALTI2e] FF
- Fig. 1914 »& uleb go] 4%F7](Blower)o]
A FFE F7E AMolx] B=A(Surge tank)E
E3ba, BB (Vi~V)E 53l §3S 24319
o Z9E nE(Rotameter :Ri~Ry)E o] &
sty ks 29ith A4 7t (Propane Gas):
0.5kg /cm? ¢EHo g ZFAHdnm NVHEZ 7lXA
o] fdFE - h

otz o] Z=A.2e 9#H A (Manometer : Mi~Ms)
2 2339oH, 53] 453 e g€ Mss
o]-g3le] =43kt

3) 2257

K—typeEA e} 25AE AFEstd &
A1) (Plenum chamber) ¥ §%= U9 &

=45

EJL
%

J

T1
=
=

2. 2 Alaigied
1DAIEFEALS] QeRE W st
B A& ALl FEALY] §ix= AAE K
Ate] FEFAANA ALE3 e TSI E F
L

S Table 1, 29 Yl ol YAE=S Gel-
darte] YAEFVEE “B"gogrx A Fo
600umo] 32 U= Ps)»2,000kg /m3ol] 43y,
2) HAREs £ 2A |
FE& 2wt Al e FJiaFEs &
57} Fopr|ng | THFEALY] A F-F3) $
o] oo w {fE5s AEstr) fsldd =
&3} o AA o] HAZFHo|th, 7|4
& Mg AEe] b Ee {9 HE

o, 4t HEFAES TFAZE 73

o)
(@)
~

Jo
ol
> -
o
St/
£ o
N
O,

ol
_r.J
rir
o) 0% [0 s

o
_._‘N:L’
©
EO
i

FAN 2J3te] Yarol
o] #AIEY FHRG A YA
=

o o N of
& Kot
lof

4o

I

my
— -2‘
Jdo
offl
ol
—-TJ
X,

zLe] EFA 7Y GA9} 2ol /-F
= @2dol Y] Al&Bte fAlY SEE F
A28%3 £23(Minimum fluidizing velocity :
Umf)z} ot

oo

i

Ol
>

S-A9 &xr) AL ules FHEZ0] Hiy, {4
o] &5 2 ZIAA dARe F& EH3 A5 9
A9 dEEAT dRrLe FHEHo] A HH



— 474 - &5 ol &3 FEAe] A BT — N, HFz
Table 1. The particle distribution of the base sand used in the “K” Co. Ltd.
Mesh | 40 50 70 100 | 140 | 200 | 270 | PAN | AFS. GFN
Base
. . . . ) . . 0.8
Sand (%) 42.0 37.2 1.8 10 3.2 3.0 0.4 2.4 5

Table 2. The chemical composition of the
base sand in this experiment

Chemical | ..
Composition S10: |Al20s | Fe03 | CaO (MgO|L.O.1.
% 94.0(4.820.44 0.01/0.34| 0.39
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Table 3. The reclamation period and the fuel
consumption ratio according to the
reclamation temperatures

Reclamation on o .
Temp. 700°C 650°C 600°C

Reclamation| 6min 5min 5min
Hour 02sec 29sec 33sec

Fuel Ratio | 108.7% 99% 100%
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Table 4. Ther results of the residual weight for the the furan sand and the reclaimed sands

. Kinds of sand Reclaimed sand | Reclaimed sand | Reclaimed sand
Temp, - | uransand (700°C) (650°C) (600°C)
200°C 99.71 99.85 99.84 99.87
300°C 99.65 99.85 99,84 99.87
400°C 99.37 99,80 99.84 99.87
500°C 08.13 99.70 99.80 99.87
600°C 97.50 99.60 99.76 99.87
700°C 97.41 99.56 99.72 99.87
800°C 97.36 99.56 99.69 99,82
900°C 97.27 99.51 99.69 99.78
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Table 5. The Variation of the particle distribution of AFS Grain Fineness Number between the
new reclaimed foundry sand and base sand

Mesh 40 50 70 100 140 200 270 PAN AFS. GFN.
Reclaimed
Sand 41 43.4 7.8 1.8 2.0 1.6 0.6 1.22 44.5
Base 42.0 | 37.2 1.8 10 3.2 3.0 0.4 2.4 50.8

Table 6. The comparison results of the Surface Stability Index between the reclaimed sand by
the combustion and the pneumatic method

Reclamation | Weight before | Weight after Loss Loss Surface
Method test(g) test(g) weight(g) | percent(%) | Stability Index

90 84 6 6.66

. 90 82 8 8.83
Combustion o
Method 95 89 6 6.66 93.37%

75 68 7 9.33

92 86 6 6.52

87 78 9 10.34

_ 89 79 10 11.23
Pneumatic 9
Method 91 80 g 9.89 89.270

86 76 10 11.00

88 78 10 11.36

Before experiment (x35)

After experiment (x35)

Photo 2. Photos of foundry sands before and after reclamation.
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o Ry Y A -
Refore experiment (x200) After experiment (x200)

Photo 3. Photos of cross-section of reclaimed foundry sands.

Table 7. The comparison results of L.O.I. between the reclaimed sand by the combustion and
the pneumatic method.

Reclamation | Weight before | Weight after Loss Loss
| Method test(g) test(g) weight(g) | percent(%) Remark
Pneumatic
Method 24 21.8 2.2 9.16‘
Combustion
Method 24 22.6 1.4 | 5.83 |
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