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In this study, the characteristics of adiabatic and lightweight of cement

mortar was improved by using porous Bottom ash which was industrial waste,

vhen a foaming agent was added, the characteristics of mortar using sand and

Bottom ash were compared.

From the empirical results the heat-transfer ratio for the mortar using

Bottom ash only was shown the lower values than that for a general mortar, and

the lightweight concrete with unit weight of 1.5t/n® could be made.

¥hen the foaming agent of 0.25% and 0.5% in usage of cement was added to

that, the compressive strength scould be measured as 5 and 8times of the

general mortar respectively.

Also, the characteristics of adiabatic for that mortar was great improved so

that the heat-transfer ratio was fallen to 0.172kcal/mh*C.
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THERMOCOUPLES:
1 = upper heat sink temperature (cu/con), T:
2 = sample hot face temperature (cu/con), Th
3 = sample cold face temperature (cu/con), T
(note: 2-3 = sample temperature drop, AT =
Th - Tc)
4

heat flow meter temperature (cu/con), Tm

= lower heat sink temperature (cu/con), Tb

5
6 = hot face heater control (cu/con)
7 = cold face heater control (cu/con)

3% -1 Rapid-K A]g7]9] wins



g MEE S8 BEME s 7719 B

2zl 110CE 244170

20C 60%RHE 484] 7t R &3 ¥

g Lfoll AEAA Aol 2sf &

Fotadrk HFubHe gwle] 2xXAE Hot

plate 38°C, Cold plate 13C(&%x} 25C)& 7]
Fog slol, 217t 23T 0% Eae 108 &

Be mazlow stalck
3. 4% A g a3

7 Ad UYEPE WE 9 AT

AE ¥-30] Lehlgic

2=
O

o

-3 widhd AY Axs
T e
I;J; L cﬂ ,<1 ¥ RARCES

; LA , (kg/’cm?‘)wr
i g/cm o kea mhU ) “70] ‘)éog
OPC r}oo 019251 0408 . 289 | 386
OPC- FI‘O 12751 0259 1 3 43

()PL MO) 0.930 0131 . 11 20
O}’C IIO T(115 189) 0.348 263 360

BA- m)o 1493 | 0310 | 173 | 256 |
BA-FF025 1202 0204 | 133 | 29
BA-FFOS0 10771 0172 | % | 158
FA30-FFO 1853 | 0352 | 173 | 261

FA30-F F().Zo 1.676 0282 9N 160

FA%O FFOJ 1.344 | 0.&%1 P69 103

SG-FFO.0 1.357 | 0.190 28 36

SG-FF0.25 1.058 | 0.170 24 25
0919 ! 0.118 8 9

SG-FF0.50

3.1 A B4
H-3& WK oE Ig-20 AMgEE J1EAH
7tgol mE dAE=HE & vehdelct

= |
\ 1
= ; N |
5 ‘\\ ;
SR l "~ 5 ‘
, \* - }
. - ) - T lasr
o \\ e
. :
- = — — ’ k 1
- ——a ‘
-5 - 0P
7 L
E R
- ol T
( 2.a0
WAL AEL ddx 54
ol ZgloflA Z|EH njrgaA] QBN g

2} SG7t 0.198 71 Fon BA;} 0.31, FA300]
0.355oj  YuiEAe]EQl OPCrt 0.4182 713
LA Lreput elc)

oA7le] VIEAE B OEAM s 2A A}
Hlgste] dALES A O0T Holx 0.5%%
7HA] SGZ} 0.118, BAZ} 0.172, FAZ} 0.231% tt
HEEES PHEES ¢ + drh 9714 71EA
0.5%& AFE-&F Bottom ash®] 739 =uf ABAY ALC
o] 4HEE 0.1 ~ 0.1lkcal/mhCY BT} ezt &
& 0.172%kcal/mhCE HEZIESY dATK
l.4kcal/mh'Coll u)8led 12%0] Erlsic). o]=
Bottom ash®] tiZAdzl 7]Xe] 7|32 2E s}
of 43T Fo| o}z O 7T Bottom ashE AL
Stof thd, Ru dsFol Held A Jix
E=Ee] Az Hedg Ueidoia 8 4 9
=3

3.2 or&7tE U B4

AEART ] WIE 2t A2 YATE Y
B4e E-30] Uehd 213} go] YMARE
24 794 UBUEI} 289kg/en’) Fol 7] EA
0.25% ¥ 7t 32kg/cn’ 2 Poj R 21}, Bottonm ash
2l ZA$E 79 173kg/cn’ol A 7| EA] 0. 25%H 7}



Al b ARIEBT} 100kg/cn’ 7t & 133kg/cn’
2 ZEe AMFo] ztonm cidEMHLS 0.2042
238 ¢+¢E vehla 9t

53], Bottom ash A}g4] 28¢ U&Ax
-30] UElLZo] 256kg/cn’E LlERY 3 glon
714 0.25% H7HA] 229kg/cn’ 2 KSTA ulehg
22E3EY 210kg/cn’E 571813 ¢lo] Bottom
asht= @ Futetx) ¥yt ohjzl et g o)
22X AHE Jbssicia AtzE"ch

3t Bottom asholl Z]|ZAE 0.5% HFrtel #
Tt 93 Lo] 0.1722 "oz 79 Ax7t
95kg/cn’, 282 ZE7} 2 -300M 158kg/cr’
el glo], 7]ax] AriAe] elxisRct 7
THA 3t 4-E el et uwhetA
Bottom ash& ©o]-2% REZE|e] 7L £ ulg}
ZIRAE AR EIst Avle] EAE @A
4 o AEE A shssicln AlEHc)

fir
4

100

) w
=] =3}
1=} =
"
e

~
23
(=3

Bottom ash

=7
=)

Flyash

[=)
S

Compressive Strenmgthdkgrom?)
ra 3
S 5

Q\\e\gg‘iaq
0.75 0.90
FF(CX7)

39-3 71 2R Aol 28 AERE

o

=1

=W |
="0

a2y S dEEES S 28d AL
ZIXA] u|AMRA] 36kg/en’, Z1EA] 0.25%8 7}A
24kg/en’, 0.5%8 744 Skg/en’S ZETE o}, &
ENFEoRE AHgo]l FAYSN HAF9
AHEE Jbsd Zle2 Algdch

Comprmse 1 ve S

_-96._

cerig th Clieg o m® >
\

400 |
orc

950( . / \
| a

1

- 7 Flyash |
J Battom ash / Y i
il e /
| ol / /
: / /
e yd /
3 3// ;o
/
!ELJ} / /
i0e - 7 !
‘ )
4
5 /

Density (g/cm’)
O%-4 dxel 28U UHEA=ete] BA

EY, T340l Ueht %ol U ulFA|
Bottom ash& A}R3%t R EE|= OPC, Flyash 30%
AF L Slag MALE AHEE E=2Eof ulste
Zfgo] L4¢S Jeh glch dlE Sof )
% 1.3004 Slag Alal 9 opce] Zx7t 30 ~ .
40kg/co’Qld] H}3}o] Bottom ashi 230kg/cn’R %
o] F=E Uehf 5 ~ 7812 Fx UEEES
vetda glct,

3.3 dd=&x wxote] BA

a5 dAEE U BAE Yehd
Zolch. EAde] A3t 13 HAEHAANLS A
=0.244p - 0.1°]m HAASFE 0.8872 T}

Lehd 3 gol & A|AEES vehlz glod
JIZZFNES EAEE FFof ALY 4 gl

3 APEHEC)

23 JIxFAES] JdATEI} dxote] B
ANQ s1&el ®RERYE 23-40] Uehd Rzt
ol AAEES HfE 7l e veht 9
o] Bottom ash& AlR3l 7|EZFelEL AT
F3o wEHRS A {2 FAHUY o= Asd
t}.



