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2.1 {FERMH

EFAM B L OB E A Table 1, SREBVALEE L TV

FIK (LLF 1 NA) ot X X2 EEE

Sy

Table 2 (2779, R, 1 v ROFEKEHFLICT S

T ELMEF LTV D, AUFEOHF T, BAD O

MO TIK (A F—HIF T 800°CLLEDBER CTARR) %
AW THEBIRET 21T o 72, 70ds, EIROFERICZEL

FROC S FEER ORLEFRE A HE LT,

22 HEMBE LUVERM L AHEAOEEFIR

Table 3 OFHA THEHE IRME, SIROTHEBEZHW,

W:50 X D:50 X H:60 mm DFTEDTIEE 25D X 91T,
7 AA T R RERIRE T 10N/mm? OANERL 21TV,

ERTR OB A 2 R R L 72,
23 BEEEH

FESM % Table 4 (IR T, BAFEOREIZE L
PSR EE O BHREIL &9 HEYICES T, ﬁ%f@@%

SREERBN I S KR A, W2ERA,

BKFEAES

W E Ui, SFBAEICBIT 23S LI TFIRT,

(1) BRERBE+RDBLE

{E#I4%, Autoclave Z ¥ /) FTHUWT 3h, Sh, 7Th O
WO T 1000CORREAEZIToT-, T D%,
20°C-60%rh DEREE TH R 24h £ TRT#EEEIT o7,

(2) BREE+SDEE

1’5@4’;‘% RV =0T 8T ¢ L A TERBRIRE
L1, 80°C-95%rh MEEEET 3h, 5h, 7Th OWFT D

ﬁ%f@%%é%ﬁoto%@%,

FrHn 24h £ TREBBEEIT T2,

() BEBA+EKBE+RHELE

20°C-60%rh DEREET

e8I, RUE b =Y F o 8T )L A TEHRERIEZ
1L, 80°C-95%rh DEREET 1h DIRZLEHRAEEIT - 7.

F D%, AEEAZFIAN L, 2h, 4h, 6h DWTNLOET
80 CDIBKFAEEITH T2, D,
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20°C-60%rh DEREET
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25 ERBEFRROBRSIUVER
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Indian Standard (IS 1077 : Common Burnt Clay Building
Bricks) OBUEM (IN/mm?) &ffE, % - ikl LT
JISR 1250 (EilivAn R OMBHEILA DY) O i@ AN
2 FEOBEM (15N/mm?) % st TrRd, Fig.1 LV,
WTNOFASICENTY, IS OREMEEREZL, IS
SEHED 2 (EREE OJIEMETRE CTh o 7o, ARERFE R D

Table 1 Materials for Series 1

Abbreviation Materials Density
w Tap water 1.00 g/cm?
SC Slag cement  (JIS Type B) 3.04 gicm®
FA Fly ash (JIS Type 1) 2.30 g/cm®
SS Silica sand (JIS Type 5) 2.63 g/cm®
NA Non-carbonated Incineration bottom ash | 1.24 g/cm3
SL Slaked lime 2.24 glem’
Ad Na,SO, 3.04 g/cm3

Table 2 Chemical composition of
Non-carbonated Incineration bottom ash
[ Unit: % ]

SiO, | ALO;|Fe,05| CaO | MgO | Na,O | cl |ig.loss
18.01 | 13.67 | 6.09 | 30.04 ( 2.32 | 3.34 | 1.72 | 17.06

Table 3 Mix proportions for Series 1

Sub- Weight Ratio[%)]

stitution
[Wt %] W |SC|FA|SS|NA|SL|Ad

Mixing |W/B
name | [%]

NA-50 | 22 50 |13.0({14.8|44.0(10.5|10.5( 6.2 | 1.0
B: Binder(SC and FA) Substitution: Ratio of NA for NA and SS

Table 4 Curing conditions for Series 1

Abbre- Pre Curing Main Curing Post Curing
viation | nethod | Time| Method | Time | Method | Time
S-03 Steam 3h | Air 21h
— - 100°C 5h | 20°C 1%h

7h | 60%rh | 47p

M-03 Moisture | 30 | Air 21h
M-05 - - 80°C 5h | 20°C 1%h
M-07 95%rh 7h | 60%rh | 17n
H-03 | Moisture Hotwater | 2h | Air 21h
H-05 | 80°C 1h | 80°C 4h | 20°C 1%h
H-07 95%rh 6h 60%rh 17h

Ex) "S-03" means that Method is "Steam" and Time is "3h".

NN
o o

.
(3]
T

=
o

Compressive strength
[N/mm?]

o o

» S SRR » O
NS @9@& @9 RO 1O
) Curing time of Hot water curing is
sum of Pre curing and Main curing time
Fig. 1 Result of Compressive Strength for Series 1
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(1) EROREILLIESE
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BEENK O IREA LA B 72 B KR TH D 10~20%0 12
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CA DHN X R K 2 EESHTHE R % Table 7 12777,
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FW 72 S-100, CA Z FHW=FE, B A M & 12123 L,
BB CG 2RO VIR LA 2K 2 7=,
REREIZOWTE, V) —X 1 FROFIEEZ & 72,
3.3 BEEH

VU =X 1 OfEREZIT, 100°C-3h OAEKEEB IO
20°C-60%rh DEREE T 21h DK HE4E (S-03) # 8 L 7=,
34 HBREE S LUHRBRAE
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FEHERFTE WO ALEMT T, AT, RETERE

Table 5 Carbonated conditions of Incineration bottom ash

46 5 (BLF : 46 5iklR) ([CHEHLL, FajlcEEHI LT
2mm 7 VA =T LSRR E W, %ako 7 FEEO
EEREOBHEZF LT,

(2) EHERERER
JERETRERBRIC OV T U — X 1 R EN L7z,
(3) KEBEAGRER (HFLED )

et oKET | b CERRE, BEEmRsE, JE
SRR ZBRE L, K Smm AT Lie, ALEROHIEIC
BRLClE, AKEREAXARE A —F % HV>, Washburn @
Kic kv, KBOEEIES % 0.484N/m, KEBOER %
130° & LCHRE L7z, 7ok, MIEFFAIE, £ 3nm~327um
(FEAJE STl 413MPa~0.0038MPa) & L7=,

Table 6 Materials for Series 2

Abbreviation Materials Density
W Tap water 1.00 g/cm®
SC Slag cement  (JIS Type B) 3.04 g/em®
CG Calcined Gypsum 2.65 glem®
FA Fly ash (JIS Type 1) 2.30 g/em®
SS Silicasand ~ (JIS Type 5) 2.63 g/cm®
NA Non-carbonated Incineration bottom ash | 1.24 g/cm®
CA Carbonated Incineration bottom ash 1.60 g/cm®
SL Slaked lime 2.24 g/ecm®
Ad Na,SO, 3.04 gicm®
Table 7 Chemical composition of

Carbonated Incineration bottom ash
[ Unit: %]
SiO, | ALO;|Fe,05] CaO | MgO [Na,O| cl |ig.loss
18.61|13.04| 6.63 | 28.45| 2.28 | 3.26 | 1.63 | 18.81

Incineration bottom ash Carbon dioxide Table 8 Mix proportions for Series 2
Filling Filling Water Concent- | Quantity | Hour . Sub- Weight Ratio[%]
amount height content ration Mixing V\://B stitution
[ka] [mm] [%] [9%] [L/min] [h] name | [%] [Wt %] W [SC [CG|FA|SS |NA|CA|SL|Ad
124 270 17.47 100 20 5 S-100 | 22 0 |13.0{14.8| — [44.0{21.0] — | — | 6.2]| 1.0
— NA- 22 50 |13.0{14.8| — [44.0(10.5/10.5| — | 6.2 1.0
Initial 1 hour passed 5 hour passed 50
g | g:' 22| 50 [13.0/15.0] — [44.0|10.5| — [10.5|6.2| 1.0
NA-
22 50 |13.0|7.4|7.4(44.0/10.5/10.5| — | 6.2|1.0
50-G
CA-
50.G 22 50 |13.0|7.4|7.4(44.0[10.5| — |10.5/6.2| 1.0

Photo1  Progress of carbonation treatment

Substitution : Ratio of NA for NA and SS or Ratio of CA for CA and SS

Table 9 Test Items for Series 2

Object

Test Items . . .
(Incineration bottom ash and Non-Burn Brick)

Elution amount of NA, CA,

Heavy metal S-100, NA-50, CA-50
Compressive S-100, NA-50, CA-50,
Strength NA-50-G, CA-50-G
Pore size S-100, NA-50, CA-50,
distribution NA-50-G, CA-50-G
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HE2T 5,
36 EMEEERBOBERPLUEE

U — X2 OIEMETRERBR O T % Fig. 2 IZR-7,
(1) ERDEADEMEREICRIZTTEZE
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W O FREANIC DWW TIE, A O F K O EHLER D
HERICHE, JERETRE D RIERICIR T 2 2R L
BEREOWE 19 LRBEOFETZ R LEHERICLI b0 L
HeEZT %,

(2) ERDOREBCNENEREEICRIZTTHE

FIR D REBACAEA R (NA-50, CA-50) BL
(NA-50-G, CA-50-G) D/K#EL 5 L CIEMiTHE & b
4 5L, NA T U—X (NA-50, NA-50-G) (ZHAT,
CA ') —X (CA-50, CA-50-G) Ti, £ 10%0D5HE
ETFAE T TV, REB(CAEEIC X 2K T O ER &
LT, RELAERIC L0 SRR D Ca0 = Ca(OH)2 A3
CaCOs ~EAL L7z Z & C, EROREFEIOEKTRE L
Zricka W Lo lbRT S,

() AV MERAEMBAEICRIFTEE
BEABORAAGERNZ (NA-50, NA-50-G) L
(CA-50, CA-50-G) &5 L CIEAEIME % k45 &,
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RADKYE (NA-50-G, CA-50-G) TIE, #J 15%D5REE

Table 10 Elution amount of Heavy metal
for Incineration bottom ash (NA and CA)

[ Unit : mg/l ]

Object Re\g‘;ﬁm NA CA

cd | =001 | <0001 | <o.001

CN ND ND ND

Pb | =001 | <0005 | <0005
cr(vD | =005 15 14

As | =001 | <0001 | <0001
T-Hg | =0.0005 | <00005 | <0.0005

se | =o01 0.0093 0.0084

Colored Parts: ExcessValue / ND : NonDetection

Table 11 Elution amount of Heavy metal
for Non-Burn Bricks

[ Unit : mg/l ]
Object | RE9URtON | o 10 NAS0 | CA®50
Value
Cd = 0.01 <0.001 <0.001 <0.001
CN ND ND ND ND
Pb = 0.01 <0.005 < 0.005 < 0.005
Cr(VI) = 0.05 < 0.005 < 0.005 < 0.005
As = 0.01 < 0.001 < 0.001 < 0.001
T-Hg = 0.0005 | <0.0005 < 0.0005 < 0.0005
Se = 0.01 0.0022 0.0034 0.0035
ND : NonDetection
25
20.4 18.6
=
é 20 ] 7 16.1
=g s ‘ 14.6
2E
n =
8Z 10
o
g
o 5
0
N Q € €
S “ §
& W S S
%?' (/?‘

Fig.2 Result of Compressive Strength for Series2
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JERETREE &AL A & ORITIE, — A FEBIMER
HHIERMONTEY, KL TOBRFICBNTD,
Fig. 4 |29 X 9 ISHIFLRONGER 2 M FLE RN 6 D
BRI L, JEMETRE & AL AR I DWW T B R ZAT 9
Z & & L7z, Fig 4 OXGREICEEL T, 0.1pm 2L ED
MALERICB WA — X —Z DRy E LTz, —,
WEALET Y REAY RNEAWEREDa 7 ) — 1
B LT VOERERIEIL 0.05um DL EOKRKIALE &

BE R ERIIRZ T O hote, —F, BEAEDRA ®0.003-0.02pm  ©0.02-0.05um  m0.05-0.1um
AIEHNZ (NA-50, NA-50-G) # LT (CA-50, CA-50- 00.1-1pm ® 1-10um 10-120pm
N " g AN 3 NG =) 9
G) DKHETEHT 5 & BEREHRA DK HEDRATLEE o 100%
| BIRREL o7, o 80%
=)
S 60%
0.040 o
= £ 40%
3 G
E 0030 S 20%
(5] C
g o
S 0020 | 0%
(5]
g
= 0010 t
2 Fig. 4 Ratio of Pore volume
00 TROOR
0.001 0.01 0.1 1 10 100 1000
Mean diameter [pum] Table 13  Total pore volume by section and
Fig.3 Pore volume distribution Contribution Rate
Pore volume [mL/g]
S- NA- CA- NA- CA-
Table 12 Results of Mercury press-fit test Section 100 50 50 50-G | 50-G | R
Mixing Total Specific Average below 0.02 | 0.084 | 0.099 | 0.098 | 0.097 | 0.089 | 0.05
name | Porevolme | surfacearea | diameter above 0.02 | 0.132 | 0.151 | 0.150 | 0.181 | 0.198 | 0.94
[mL/g] [m?/g] [um]
S-100 0.216 5195 0.0166 above 0.05 || 0.102 | 0.116 | 0.121 | 0.139 | 0.161 | 0.97
NA-50 0.250 61.07 0.0164 above 0.1 0.075 | 0.089 | 0.103 | 0.114 | 0.140 | 0.98
CAS0 0.248 59.38 0.0168 abovel | 0.031 | 0.046 | 0.076 | 0.060 | 0.094 |0.79
NA-50-G 0.278 50.87 0.0186 above 10 0.008 | 0.010 | 0.008 | 0.009 | 0.010 |[0.15
CA-50-G 0.287 53.91 0.0214 Total 0.216 | 0.250 | 0.248 | 0.278 | 0.287 | 0.95
o Abelow 0,02
E 20 1O A Aabove 0.02
Z = A
= = ‘\A mabove 0.05
> 15
o Oabove 0.1
g 10 ®above 1
'3
g 5 Oabove 10
§ B Toal
0
0.000 0.050 0.100 0.150 0.200 0.250 0.300

Pore volume [mL/g]

Fig.5 Relation between Pore Volume and Compressive Strength
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