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Pore properties and Microstructure on the each regions of a
Light—-Weight Aggregate using Glass Abrasive Sludge
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ABSTRACT

A light-weight aggregate with a surface layer was fabricated using glass abrasive sludge and
expanding agents. The glass abrasive sludges were mixed with expanding agents (FexQs,
graphite, CaCQO3;) and formed into precursors. These precursors were sintered in the range of
700-900°C for 20min. The sintered light-weight aggregate had a surface layer with smaller pores
and an inner region with larger pores. The surface layer and pores controlled the water
absorption ratio and physical properties. As the expanding agent fraction and the sintering
temperature increased, the porosity and pore size increased. The light-weight aggregate with
Fe;O3 and graphite as the expanding agents had a low water absorption ratio while the porous
material with CaCQOs; as the expanding agent had a higher water absorption ratio and more open
pores.
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BE TR dAAAR F st FEdvtse A Kanto chemicalit®] CaCOs;, Fe:03 %
graphite 59 ZXAZ Al&dtd BAFEAE Az A BFFAANMY 1T Y AAUES
CaCOz % Fex039 ®38fo 3 CO, B 02 gas &4 2 graphite®] Atshubgo] 71&& 51 k. £
AT AHLE FAdvtEHAY 382N diae R 19 vdeEhidoed, FEdviEdxe AFYE L
A71m, ¥ F & 25101
H 1 Chemical composition of glass abrasive sludge

Comp. SiO AlOs Fe0s Ca0 MgO K0 NaO SO
wt% 66.9 1.14 0.16 738 382 0.28 9.49 0.18
22 Ay 9H

BT HBZ(surface layer)d A &% 2 7|39 & FHE HEFY) dA, b 2L
wyoz AP FIEQ FAviEA A 449 TEAE 03%, 06%, 1.0% 2L 1.5% A7} -
Egeidct. XA HtE FYdurEHAE bal millld FF59 A 2443 B¢ £, &
ol B A8E disc millZ2 B3t B4/ €89 AEE 15%9] FHFE £/ 3102g +
Zo 73 HATAE AR Az7 S5F ATFE 5C/RY SE2 AYLERA £2AA 243
dom, AQeE L /AL 700T, 800T, 900TNA 2082 nAHgHY}. Ao g85d FFZT
Ae FAY F4E FAdd F Adde nAFz € 7T 5AL BAsded, g9 @4 oREs
#AAG. 53 FA R EAse 71T Z7IE AFEET] A olnjxl B4 7/ (Media
Cyberticsiit, Image Pro Plus)2 A& %th
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fdrteaA st 3% BIAE S A2 FFIAE AHLEY 45 L VEAY FF 3
bl wet 7139 o] Frkehm, A/E AXNE @ye] BEAHYG. B ATFAAE AFIAY Ny 99
4 71F 3718 AEH Bux Aol dvtEd A9 graphite 1.0%E H713 800TCoA 24 - A=
d A9 VATZE a9 1o JEhiT a9 10As o] ZREA R 3L BAR
9% FBH Aol A% F 9ok, 1T Asle) wek 24 FE Y G0 FRE + AWt AT

9 AYE EWEQ “a” J99 7|Fol B FAgon, 2AY FARZA AEFE 7| AVt F
7Aete AEE el olgid FYES TRA FH 2 T BAQC BE AFTA0N BF
He 3538 50Ut ol A9 HUH JEFE LEANZRE AAHE stz EA Bez F
¥ £oldlA WUz 7139 A7} FeolA & g7} WELE #AdPgd. 53 surface layerd] 718 &
E o ZAE FZA, A7IFH H7ITe] EAH S &AE 5 Aok Surface layerol Exjd= 7)
g WE3 HrFeRE BR3Y AR s o] doy, dFA Ay FAH F9dME ¥
71Fo] EolEx, KW J7l&4E Hu|Fo] Frhete Aoz #AHUYG. ol: AFIAY FA 99
oA drAEhE 7hA7) surface layerdl A @AlslE Zl2n 82 wmA stz s £o)slR R3le], ¥¥

~'J M 3 & | QJ 2Ry S8R« !
27 1 SEM photographs of the outer region of the light-weight aggregate (Graphite 0.8%, 800C)
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Jyxol o8 AAHE J1FEO] surface layer 7| FERET £ ©] 44 A - 84T Aoz gdHy o)g
3 718 AF BT AH Fo HrFe A7IFLE AZdHE Ao FEHHAAD
32 LFe dd9Y o= ¢ 78554

Az ZFETAY T Adwd 4@ 7 99 713 SHE TN A, TF ey 4 99
of ZA38te 7)F& SEMe2 ##3 ¥, image analyzer—a— ARSI 7 49 HT 7T AEE 3F
gt 53 ‘a” 997 ‘" dgo EAEs ¥ AE i3.—&.‘ st oem, o AFAE F 20 e
o 2 20049 2ol 7”*:“7“4 “a” 99 (surface layer)J»} “c” A 9(center area)lN Y 71F A7 =

[e]

24 £x9 45 4 L3 A T 27}"1] wEA AR = ﬁﬁ_“"l BEEAG, 23 AFIFAE FAHEY
(@A) A F H 718& 7HAa Ao, surface layerdl A & o e 7]"’ ArzlE e
NG 2 7Fe e FAE CaCOE XA Z 1.0% H718 ASo)H, olu “c” dgoM9 717 AE
L 1114melder. 7189 AEo] 7Y A2 FA e Fe0:8 03% H7bs 7§°°l¢1, olw “a” < olA
9l 71F AEL 9mel A}

800°C-0.3% FX A i47} AolA “g" dgel EA3t= 715 AL 1 o2 73T A9 ¢ 9949
EAsE 71F ANEL 525~ 8263113 71 =2 8l&g YeEhR oy 900T-03% A7t 7*7_01]/‘%“ “c”
Jdo] &A= 71-&: AZol “a" ddol 255~353u2 A <2 wl&g Y olHE 73?%‘%
BE A7 1.0% F7td BEAE FASE T
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Fen

Graphitc
(a) Center area (x50) (b) Surface layer (x150)
Content 0.3% 1.0%
Region| Surface Ratio Surface Ratio
Temperature & Layer (C . A/ S - L) Center Area Layer (C- A/ S - L) Center Area

CaCOs 17 347 59 23 3.87 89
700C Fe;03 9 5.78 52 11 5.00 55

Graphite 10 6.10 61 20 415
CaCOs 23 8.26 190 44 7.90 348
800C Fe;03 20 5.25 105 29 6.76 196
Graphite 20 7.90 158 38 7.10 270
CaCO3 105 2.55 268 301 3.70 1114
900°C Fe:03 7 353 251 145 2.72 394
Graphite 97 3.02 293 211 2.14 452

a2 2 SEM photographs of Center areala) and surface layer(b) of light-weight aggregate (Unit : um)
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