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Abstract It was difficult for the existing rotary kiln to fabricate the fine aggregates under 3 mm due to the sticking
phenomenon between specimens. In this study, the vertical type fluidizing furnace was designed and manufactured by
which the lightweight fine aggregates of specific gravity 1.1~1.7, water absorption 11~19 % could be fabricated from the
green body of clay:stone sludge:spent bleaching clay=60:30:10 (wt%) without sticking-together happening. The
minimum sintering temperature for bloating of aggregates was 1130°C. The specimens sintered over 1140°C showed the
typical bloating characteristics of lightweight aggregates and an inner layer was discovered due to widened cracks on a
surface. But the crack on a surface did not propagate into a black core area so had no effect on a water absorption of
aggregates. The sintering temperature made the thickness of shell and the black core area thin and expanded respectively
but the sintering time did not affect the microsturcture of aggregates. The water absorption of aggregates decreased with
increasing temperature owing to increased amount of liquid formed on a surface. Also sintering time affected a lot on a
water absorption because it takes a time to form a liquid, which change the open pores to closed pores by blocking.

Key words Fluidizing furnace, Bloating, Fine aggregates, Specific gravity, Water absorption, Black core

529 45320l AzD ATAY AT 24

g7

ZA7Ioska Ao Fetat, 79, 442-760
(2009 1€ 59 H4)

(20093 19 19Y AA kg

e of 7|E9 el ZESEE §3 AN "ol 3mm olst 2719 AlFAE AxsH7] ojH it ol & AT F
U= FHE "?r%%—i% A7), AL o2 FE] JE (AEEHA HWE =60:30: 10(wt%) 282 BIAE g5k
HF 1.1~1.7, S5 11~19 %9 ‘jrookifl S48 e AT AZAE AxsIAT. SAE LEAT]] % HA 2AREE
1130°CI2Ath. 1140°C o] o2 AAdE AHS AP B AFFA 5A4S Ao, ] #do] A HolAA U
T 30l Ea‘% =3 131‘4’ EHo] ZAE FLEE black core WHZ PR k7] wj&o] T4l ¢ FA &
AT AL Z718E ZA Y shell FAE 7F4A8FAL black core FA-E HlolF o FAA LS mAMFER] E gk
FA Fth 2=} 27PE]”4 FHel] A o] Frtete] A FFES AT B3 2ANE A F
F&o F FE FAEH, olv AFES FAstr T AGE Aol EHE| 7S Hol H7FeE AstAl7 = AlZE
o] Q37| wiE]l Aoz AztH
LM B 2 Z g/ olgHx O‘E‘r[l 2], 2y AA A
£ TaEopl gewt B8 Az ol AUl o
A% B T20E 9 2% 5o A5 0AE B3 E 97 ol 2A @zrovﬂ BT Y3
HE, @, W, W 2ol s 2P E, JEHEA A3 FEA= vl 2 58 59 EAS AE 4
$ wETY Fo| A3Ap 22w Ak We 2 g sholl mel DUkl M 4 QonE B
&, T2 &9 5ol 3k] AAIFLRE 1990t Zutk
"Corresponding author BE AREEI Q). 780 FAFTAE AFs=
Tel: +82-31-249-9767 - T .
Fax: +82.31-244-8241 A AR Z0] rotary kilno] $lout, Aol

E-mail: sgkang@kgu.ac.kr A A= 7He] & EAto] wAlEle] ZRJA o] "ol



Characteristics of artificial lightweight fine aggregates manufactured by using a vertical fluidizing furnace 55

= @Hel glom 53], 7o) 3mm o3l AlEAl=
AR Ax7t 7FssHA] et

mEbA B Ao e dExYo] Theet I &
7} 3k 55 (fluidized bed)e] FHS o8, &%
QIS AT e Y FEFES AA - AR
F, ol& ol&st AFHTF AFAE Azt

CEo] f53EE Sl o8 oM 249 A4
F AZA S nMFRE Bl EYsole] vhg W7t
Uss &, S8 FuMss SAske] teket

ol 28 = = =Ae] 24 B 24 THS A

NS} s,

2. & 9y

2 AFolAM A8 AEEE APE 96 AHE
Ql MR 9 HUES ARSI AEEeAe 9
Mo 2RY FAE Aikele FolAM TAE = Fo=,
Tl Si0F ALOEA] 1 ghaFo] HES fARSHA
T flux’d S ohF XL Qo] §AIEAS] E8UHA
7F E=oH4] ANEE 47 SRR ARE $ H7E
AoZ, Si0,%} ALOyE FAEoIAIRE 737 (ignition
loss)7} 48.4 %O & 3k A ok E3tE]o] Utk &
A% AME YgEe 245 Table 19 YEh
Bipel=2

B Ao AREE U85S JEE FUsH Alost

7] flsted A (pin mll)‘l o]-g3t> 100 um ©la} =7]
2 B8t HAHE, AREHA], AWES 60:30: 10
(Wt%) Hl&=2 93t ——i‘* T8 A3 7](pelletizer)s ©]&
] 2.0~3.4mm 2719 T3 AIYAES A9 Al
28 A= oM AT o §2 HRE fste]
CaCO, ES FHO ol F®slglem 7 42 3
wt%= 88 AxE AYAE DTART|A
110°C, 48717 AZ 5, 1030~1160°C2] 2% W= 7}
0:15] /‘Z]'(S:] T%*s‘ioﬂ Eolo],o;] 10~60—r‘ 7]. /’\/Hz‘;]—O:]
z&ac}. 7k 7o Felza B

4 3
r{m

o
Ho
'\_'_‘

0_L4

A?L
o
n o

QA7

e lo}oq XRF(ZSX—IOOe, Rigaku, Japan)Z ©]-&3a}
AL, A FHI HrbHol mAzE B
$sked sk v (DCS-105, Sometech Vision, Korea)

FFEE KS F 25039 A@UPHe ARgst] =43t

ATF.

3.1. A8 552 A 2 AR

TAY F5TEE 7159 535 (fluidized bed)S ©]
83t vk dElE AR HE3 Aot - 3
& 3] YA W7ol Fiskar REg7] sl A
2hg AR (distributor)S F3te] 3718 Bo{Eo™ A
AQAze] FAAE AssHl He As dnleh, ol
) fsshke IAYA AAE frEFolst S 4Pd
ZAlEC] FARANAM fEstEY, ZA 7 HFel Ha

— ras —
X {
'.l::'?lrl?m 'C_,_.j
T Yo
Dust
Collector

Fluidized Bed —[

Burner

B Distributor

I

!

!
\JV

Blu:w:r

Fig. 1. Drawing of vertical type fluidizing furnace fabricated in
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Table 1
Composition of raw materials (wt%)
SiO, AlLO, Fe, O, CaO MgO Na,O K,O TiO, P,0; Ig. loss
Clay 64.8 17.7 72 0.2 0.7 0.2 1.8 1.0 0.1 6.3
Spent bleaching clay ~ 41.9 5.4 1.7 0.3 0.7 0.3 0.6 0.7 0.1 484
Stone sludge 66.7 14.9 2.3 2.0 1.1 3.8 52 0.3 0.1 3.6
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Fig. 2. Specific gravity of artificial fine aggregates fabricated in
a vertical type fluidizing furnace at various sintering conditions.
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Fig. 3. Water absorption of artificial fine aggregates fabricated in
a vertical type fluidizing furnace at various sintering conditions.
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Fig. 4. Surface and cross sectional images obtained by a camscope of artificial fine aggregates fabricated in a vertical type fluidizing
furnace at various sintering conditions.
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