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The Quality of municipal solid waste incineration ash (incineration ash) was analyzed for the purpose of the reusing for concrete
material. The folwability and strength properties of concrete mixed with incinerator ash were investigated.

Ca0 component was included more than 50% in chemical component of incinerator ash, mean size of 50% accumulated particle
distribution of incinerator ash was about 25um. Particle shape of incinerator ash (I1A1) was massed the round shape with fine particle,
particle shape of incinerator ash (IA2) was piled up the sheet shape according to manufacture procedure.

The Quality of concrete was effected by use of incinerator ash. When the incinerator Ash (1A2) was used, slum of concrete was
increased and dosage of high range water reducing agent was reduced. However, strength development of concrete was decreased.
Dosage of high range water reducing agent was increased by combined use of incinerator ash (I1A2) and diatomite powder, but
strength development of concrete was improved. Ratio of compressive strength and tensile strength was in the range 85%~105% of

CEB-FIP model code.
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Table 2. Management method of incineration ash
Municipal Municipal
waste Municipal waste Incineration is a waste management process to
waste Incineration | prevent air pollution by incinerator with burning
General garbage function.
waste Discharge
facility Landfill is a method of getting rid of waste by
Workplace Construction waste Landfill burying to prevent contamination of soil and
waste waste underground water
_ Recycle is a process change waste material such
Reevele as paper, glass, aluminum, plastic etc. into new
v product. It also includes to stabilize fly ash and
Fig. 1. Waste classification bottom ash.
Table 1. Annual waste production status (unit: ton/day, %)
Division 2007 2008 2009 2010 2011 2012
Total Yield 337,158 359,296 357,861 365,154 373,312 382,009
otal
YoY Chg 5.7 6.6 -0.4 2.0 22 23
) Yield 50,346 52,072 50,906 49,159 48,934 48,990
Municipal waste
YoY Chg 3.1 3.4 2.2 -3.4 -0.5 0.1
Discharge Yield 114,807 130,777 123,604 137,875 137,961 146,390
facility waste YoY Chg 13.6 13.9 5.5 11.5 0.1 6.1
Construction Yield 172,005 176,447 183,351 178,120 186,417 186,629
waste YoY Chg 1.8 2.6 3.9 -2.9 4.7 0.1
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Table 3. Management status of municipal waste
; 2007 2008 2009 2010 2011 2012
tem
ton/day % ton/day % ton/day % ton/day % ton/day % ton/day %
Total 50,346 100 52,072 100 50,906 100 49,159 100 48,934 100 48,990 100
Landfill 11,882 23.6 10,585 20.3 9,471 18.6 8,797 17.9 8,391 17.2 7,778 15.9
Incineration | 9,348 18.6 10,349 19.9 10,309 20.3 10,609 21.6 11,604 23.7 12,261 25.0
Recycle 29,116 57.8 31,138 59.8 31,126 61.1 29,753 60.5 28,939 59.1 28,951 59.1
o 2= dYoz EURY I SAHHE RLAF|L, Of ACt stet 25klE 227 18sEH(0[6E SPIE ALE
A BE 5 A2, 2 3H ZHIE dUA7|I2E AUMO=Z df Slom, Y=L 11040,029/cm’0|ACH,
AIoHA| 942 BfHo|C
T OfE A AZigHoR MBED QIol) 47| 3.2 AlEiub
rud o gl AZEH = Gt Ol =T/ Xt SO HS
DTS ST SN BN A BSOS BERIS sz o mmewel Smsr N YNBSS ZA) S0
OHH\|Z] A OlO =2 St HIOI= 7t
1 Q= AHO|CHLee et al, 2010; Zhao et al, 2002 = =
i = SH0IEH © : ) ZH2|EQ| SHTAISI2 KS F 2402, 2712 A2 KS F 2421
O MiSH 7|2 X|2|HHE H|mEt Ao R A, Sty _ .
Table 3|-:Ho ||-9|_§ 2| RS |J-|—‘L Nz -I:,i SE 1!O| ol Z=510d AAHCE
=9| X2 2 ME=0| FF2E 0|21 o 20128 = OfE - S = o=
29 MelgEe HEE0| F7E 0IFL o = 3100 X200mme| ZAIH|E KXt B OIEZT = KS F 2405
2 159%2 HACH| 13% ZASIAO0, A7I8L 250%2 H _ o e
= 16,0%2 TAGH] 15% 2A5IZOM, A0S0 B0%2 off 25101 72, 28 X 90 S0t FEUME AN[510] EHoIH
Lo 3% 57 - _ -
Ol Blatof 1.3% Skttt on|, QNS MR 28U TAIS KS F 24230] Z5101 S5
ALk
3. Al
3.3 HiE
3.1 AIExH=
, , BELEE Z32|ES MA6| {6t 2-AIHEH|IE 50%
ANHEE Y7 0|2 HEHZO0 ol - - ~ -
IS S5t 3 g/omoln BIEEHO0I8539em /08 2 5 st crolaer 100kg/m'2 D2fsl0) thEHAAE e
EnEjC AN Aesio
EXEMEAHE(Ordinary Portland Cement, OPC)E AF25I% O} AZIT 2522 AIRSIGION, CIOA[IE S2h0] 10% HEE
o ZEOkDj i )\A-Iof; 2 A\=25 . B
M, FARE22(Diatomite Powder, DP)& 152 ArZst B1S 59 SBII9IC] 232 AT B100mmXH200MTIS |I~.*6f
L A|HEQN FREZ0] 5I5tM MEe QF ZTt AZIX _ _ -
ACH NS THATEE S SES Table 4% 20k A2 iy oy 2mazimE 0-xo0mm BRI ZHsH| st
ncinerator Ash, IA)= U AZIEOM f2ot ZHOR 2ERE -
(ncinerator Ash, IAJS =i A28UM 2 BRI X2 2878 yolazaries Mxs naSZLRISP)s ARIS0) 08~25%
KREHAHLC] SIgNI=E=] 2 B B
ARESIRL, 1 SISfgEE Table 52f 2 = 212t 7}51%{C) Table 62 222/E0] BB LIELID. IC)
I U 2,61g/cm’?l ZZ2HE AIRSIFOH, F22 A
= A|x|47} 25mmo| 1, Y& 2.65g/cm’Ql HAXIZS AlRat
Table 6. Mix Proportions of concrete
; 3
Table 4. Chemical compositions of cement and diatomite Gt Unit Mass (kg/m’) SP
powder (Wt %) w | c|1A|DP| G s | (Cx%)
Item | CaO | SiO, | ALOs | MgO | Fe:05 | SOs cC 19 [ 380 | 0 935 | 821 1
OPC | 6140 | 2160 | 600 | 3.68 | 3.10 | 250 IAIC 190 | 380 | 38 929 | 784 !
DP 152 | 86.12 | 514 | 087 | 355 | 280 IA2C | 190 | 380 | 38 927 | 783 | 08
IAIDPC™ | 190 | 361 38 19 916 | 773 2.5
Table 5. Chemical compositions of incineration ash (Wt %) 1A2DPC™ | 190 | 361 | 38 19 | 915 | 772 2
: "CC: Control concrete
Item | Ca0 | Si0; [Al,05| MgO |Fe;05| P,O5 |Na;0| K0 | SOs “IAIC, TA2C: Concrete mixed with incineration ash
IA1 |56.23|5.66 | 1.39 | 0.01 | 1.74 | 6.96 | 3.04 | 6.05 | 18.92 MIAIDPC, IA2DPC: Concrete mixed with incineration ash and
1A2 |47.95] 430 | 1.05 | 0.00 | 1.52 | 7.23 | 3.31 | 9.86 | 24.78 diatomite powder
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Fig. 2. X-ray diffraction of IA
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Fig. 3. Particle Distribution of 1A



Table 7. Particle size of IA according to accumulated particle

weight (um)
Accumulated particle Particle Size (um)

weight (%) 1Al 1A2
10 7.68 5.82
25 16 12.6
50 27.8 26
75 50 53.7
90 86 89.9

SEM HV. 100KV WD 15.38 mm ) MIRA TESCAN
SEM MASG: 1000 ke  Det SE &pm ¥
) /|

(@) 10,000 times magnification

SEMHV 15.00kV WO 1884 mm
SEM MAG: 1000 kx  Det SE 5 pm ]
KNUH

(@) 10,000 times magnification

SEMHV, 1500 kY WO, 19.34 mem MIRAW TESCAN
SEMMAG: 200kx  Det SE 20 pm x
rmun

(b) 3,000 times magnification
Photo 2. Particle shape of I1A2 (SEM)

Photo 10{A] & 4= QIS0 AZIXY IA19] UXIEHAS
SO0l SHH PHALS LELYD Qo THBH0 &
2loDz 0|2 AI8?
oz merE

SEMHV. 1500KV WD 1BSTmm MIRA TESCAN Photo 20 & 2 Q50| IA2= O|M[3H LUAKS0| 2x{A 2hmt

SEM MAG: 3.00 kx Det SE 20um H = MA
il NS Bt UBS Y 4 AT,
(b) 3,000 times magnification 0l 20| £ E20| AZixjo] QXITT| U QEEEE H|A3}
Photo 1. Particle shape of I1AT (SEM) FOLt QUXISA I X017} UQUCE = AZE IA1S O|MY
_ . _ _ E0| X TS UEHHH T8dE 7IXez &g+ &40t
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Table 8. Slump and air content of concrete

Slump (mm) )
Item [SP (Cx%) — Air Content (%)
Base SP Addition

CcC 1 30 100 1.5

IA1C 1 20 100 1.5

1A2C 0.8 40 90 1.7

IA1DPC 2.5 0 80 1.5
IA2DPC 2 20 90 1.5
120 1.2
[~ SP addition
100 [~ 7
B 4 -
80 |- g
£ g
E T 1 ¢
S 60 5
% N —0.8 %
40 - o
i %)
B Base
20 06
o -
cc IA1C IA2C
Concrete mixed with 1A
Fig. 4. Slump and SP dosage of concrete mixed with IA
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Fig. 6. Compressive strength of concrete mixed with 1A
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Photo 3. Surface condition of concrete specimen 30} - =
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Table 9. Result of Concrete Strength % //
3]
@ 20}
Compressive Strength § y/
Tensile Strength 2 4 — @ —cc
Item 7days 28days S'é_ ©— IAIDPC
MPa % MPa % MPa % 8 10} —F+— 1A2DPC
CC 29.9 100 37.5 100 2.72 100
1A1C 25.3 84.6 35.8 95.5 2.16 79.4 |
1A2C 273 | 91.1 | 36.1 | 963 | 2.53 | 93.0 o8 7 8
IAIDPC | 287 | 959 | 386 | 1029 | 241 | 886 Age (days)
IA2DPC 27.8 | 929 | 383 | 102.1 | 2.87 | 105.5 Fig. 7. Compressive strength of concrete mixed with IA and DP
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