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Abstract Lightweight aggregate which is composed of sintered polycrystalline materials usually has a certain portion of
pores inside of it. Because of such a structural characteristics, it tends to that movement of water in aggregate shows an
abnormal behavior against the change of outside environment. In general, water movement behavior is controlled by
porosity, distribution of pore size; however, dense surface layer will also affect water movement behavior in case of
artificially sintered aggregates. Factors affecting water movement behavior in the aggregate are pore distribution, pore
shape, pre-wetting method, etc. In this study, absorption characteristics of aggregate under the pressure and absorption rate
according to water dipping time are analyzed for the basis of pressure pumping of lightweight concrete. Two kinds of
aggregates were used for the test: one is made by ‘L’ company in Germany and the other is of our own made at the pilot
plant in Kyonggi University. Absorption rate of aggregate is measured according to water dipping time, vacuum pressure,
and quenching condition. Absorption rate of aggregate with 300°C quenching is higher than that of aggregate with 24 hr
water dipping. Generally the more vacuum the higher water absorption rate. Water absorption rate of ‘L’ aggregate under
—300 mmHg is 54 % higher than that of aggregate with 24 hr water dipping; however, only 2 % increase in water
absorption was measured for the K622 and K73 which were of our own.
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Table 1
Chemical compositions of raw materials (wt%)

bottom ash 70 wt% : dredged soil 30 wt%)3} K622%7d
(coal bottom ash 60 wt% : dredged soil 20 wt% : clay
20 wi%)e] olZRF=A7E AREHATE 2 989 3het
AE-S Table 19 YERI ™, XRF(ZSR-100e, Rigaku,
Japan)e o]&-slo] B4t A FEAE 7+ 985S
A (pin mil)aled 100 um ©]ak2 B T ARSI o,
A2 B3 & 297(pelletizer)s ©]-83l A& 3~
§mm 7|9 F& ZAE AYsKATE AFE =AE
110°C/48 hr 2722 Azx3lo], ZElE] ZE(Rotary kiln)
oA 1125°Ce] == 15%7F st FHlE 3%
7o FAE Bl NN F AKPEE FEES Y
3Tk E3F Vacuum saturation®] &= #&3Eh7] $s)
ZAE M= oE 21F 9= (-100, -300, -660 mmHg)
MM FAAZ F RIANA FrES G v
o7 FAE 300°CoA 5EZF 71 £ 25°C ol &
YAIA FrE4] W3k Bl 24 st Zej"Rol
g Ao e WIkE 4] 9@l KS F 2503
@e A NF % Fe A el ek R
% 2§82 24590 E9 JAVHS olgslo]
A 29 2 Yo HAHGL, VATEE BR]
{8} FARAAFAR 7 (JISM-6500F, JEOL)E: ©]-8-311ct.
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3.1. AFHFEAC A

K73 o|zZzA)e] FUEL] A=Al (coal bottom ash)
o] A9 Si02} ALOJF ZHt 52.9 wi%t 17.34 wt%
A5, Fo W AJEQ uAekATt 12.6 %, Fe,O,
7t 6.8 % ol At A ZAE A A1 A
o7 FAEQtt. =M% (dredged soily= HE] Hls|
a2z 4FEHE(Na,0, K0 dZEERF AkskE(Mgo,
Ca0) Aol ok 1.5 Bo] EAlst] &4 Al gA9S
S oA, HES A3 K622 FAHT e L
oA Ado] 7hsd Ao=E HUTE AE Q1A
Al 2 ova gl 9 LEAe] ARE Fig 19
UERNRASL, Table 200= ZF ER)9] £8]4 54& e
WRth 881 vl -2g o3l Hol AMgEE

Igloss SiO,  ALO;

Fe,0;, CaO MgO  Na,O

K,0 TO, 270, P,0, Cr0; MnO C

CBA 407 4558 18.60 8.08 2.17 0.78 0.18
Clay 11.03 57.86 19.08 7.07 0.20 1.04 0.09
DS 4.08 70.07 1438 3.82 0.79 0.18 2.51

0.51 1.33 0.33 0.24 0.01 0.05 18.06
2.54 0.92 - 0.17 - 0.22 -
2.70 0.80 - 0.03 - - -

CBA: Coal Bottom Ash, DS: Dredged Soil
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Table 2
Physical properties of artificial lightweight aggregates
Specific Water Unit weight of
Specimen LD.  gravity  absorption (%) aggregates (ton/m’)
L (Germany) 1.02 22.5 0.5
K73 1.51 17.1 0.98
K622 1.45 12.3 0.9
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Fig. 1. Optical images of artificial lightweight aggregate. (a) L, (b) K622, (c) K73.
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Fig. 2. Water absorption of artificial lightweight aggregates as a function of time and vacuum pressure. (a) time and (b) vacuum pressure.
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Fig. 3. Comparison of specific gravity and water absorption under various prewetting conditions. (a) specific gravity and (b) water
absorption.

Fig. 4. Cross sectional microstructure of artificial lightweight aggregates. (a) L, (b) K622, (c) K73.
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