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Abstract: In order to research cementitious properties of
municipal solid waste incineration bottom ash aggregate
(BAA), hydraulic activity and pozzolanic activity of BAA were
analyzed by strength test, and X-ray fluorescence (XRF), X-
ray diffraction (XRD) and scanning electron microscope
(SEM) were also used to study the microscopic mechanism.
The results show that BAA consists of cement clinker
mineral, active SiO; and Al O,. BAA has hydraulic activity
and pozzolanic activity. Cement clinker minerals in BAA react
with water to produce calcium silicate hydrate (C-S-H) gel
and Ca(OH);. Pozzolanic reaction occurs when active Si0,
and AL, OQ; are activated by Ca (OH), to form hydration
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products like C-S-H gel and calcium silicoaluminate hydrate.
besides the
reactions mentioned above, pozzolanic reaction also occurs

When BAA mixes with water and cement,

when active Al;O;is activated by sulfate to form ettringite.
Pozzolanic reaction of BAA in cement delays to some extent.
Wet-processed BAA shows lower cementitious properties than
dry-processed BAA, and BAA with longer weathering time
also has lower cementitious properties.

Key words: municipal solid waste incineration bottom ash
aggregate; cementitious properties; microscopic mechanism;

weathering time; treatment
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Fig.1 Grading curves of BAA
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Tab.1 Main chemical composition of BAA

. FRE % w0/ %
= Si0; Al O3 CaO Fe; O3 MgO P:0s Na; O K0 ZnO SOs Cl Big
G-1 20.7 6.9 38.7 4.1 2.3 5.5 1.7 1.5 0.6 3.8 3.9 9.1
G-2 19.4 6.2 39.0 4.3 2.5 5.8 1.7 1.5 0.6 3.0 3.4 —
G-3 22.5 7.1 36. 8 4.5 2.3 4.7 2.0 1.8 0.4 3.2 4.0 5.9
G4 21,2 6.1 37.8 4.5 2.3 4.7 1.9 1.8 0.5 4.0 4.2 7.3

Hejk 90 d 224 BAA B XRD E & L& 2. h &
20 0L, T BAA & P R4, FEH SO,
CaC0;.2Ca0 » Si0; (C;9). 3Ca0 + Si0; (C;S9).
3Ca0 + AL O; (C;A)  KALEEER 45 (2CaO » SiO;, -
yH;0,C-S H) ,Friedel £ (Ca, Al,O4Cl, + 10H,0)
CaSO, F1 KCI, NaCl 4., H P74t /1 260=26. 6° 4t
SiO, FHFIEIEIE I B (I8, 45 S RE BE A L T 20=
20. 9°H1 50, 1°4b SiO, FeAEIEERTS , RUIFH AL THEZS
RS T BE BB G & GS.CS & CGA K
BB 912 th B3 Si0, .Ca0. Al Os Z4h2 i)

SYFERRBE BT R R R AR . 5 Tk BAA TR
[, #2395 BAA 1 XRD &3 # /278 KCL, NaCl 4# §f
e, R HAL S BER. X ERNAERKERTE
AER R IS KT RE T BAA a7
KB R AR s B S LB R v W

AN EMERET R BAA(G-1) 1 XRD B 1% LA 3.
1l 3 T 0L, Bl HE I IR e, AT 3 260=18. 0°
A 34, 1° 4k Ca (OHD, £7 5 W58 FE WL 55, 1 20 =
29, 3°,39. 4°,47. 4°F1 48. 4°4b CaCO, 75141038 ;
20=27. 64k C;'S FF IR ; 20="50. 1°4bIE 4 SiO,
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2 BAA /) XRD Hit
Fig.2 XRD patterns of BAA
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Fig.3 XRD patterns of BAA at different

weathering time
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Fig.4 SEM photos of BAA at different weathering time
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Tab.2 Unconfined compressive strength of
BAA specimen

B R MR BRI /MPa
ARl /d G-1 G-2 G-3 G4 $1
7 0.75 0. 83 0.63 1.04 0.22
28 1.13 1.04 0.98 1. 50 0. 37

%3 AREHEHEE BAA RKELTNURRERE
Tab.3 Unconfined compressive strength of BAA
specimen at different weathering time

A% BAA RO BB 58/ MPa
A Al/d 7d 28 d 60 d 120 d
7 1.18 0.75 0. 37 0.27
28 1,71 1.13 0. 63 0.50
2.2.2 JKALFEY AT

SRR 1 d 9 BAACG 1) BN, 4p 9lHE R
Fed: K Fi i 7 d i RRE , BORAE N SR IBORL L 22 BE A S
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Fig.6 Strength test results of mortar containing BAA
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Tab.4 Ratio of compressive strength of mortar

Fx5 TEMMAREPEDRENEERESERE
Tab.5 Strength test results of mortar containing BAA

containing BAA at different weathering time
B — P/ % $atw Warld MM 7d HR2sd HEMeod
A i) /d Gl G2 G3 S1 BT B/ MPa 5.14 4.64 3.71 3.65
7 100. 0 47.3 49,2 257 18. 4 BLATRE L/ % 84.5 76.3 60. 1 60. 0
28 100. 0 43.7 510 27.1 12.9 BLERE/MPa 13.98 12.53 12. 66 12.06
90 100. 0 56. 8 54,3 32.4 17.7 WERER/ % 60. 6 54.3 54,9 52.3
2.3.2 KW SiO; \Friedel £ X i R & A KA BL C;S F C,S.

FRAE 7 d WIS BT SR rp R R, fHK TR
AT  ZEEA IS AE XRD 2347, &5 R ILE 7. th A
AL, TR AP R IR SR R ST A A O S 0
Y RS> 4,75 CaCOHD, \C-S-HIE AR L AR AL REAR BRAS

B BRI Y Friedel 31 .CaSO, &% 5 ,C-S-H
ML . Ca(OHD, FIKALEEFR IR 55 353 /0. Wik i
A SEM WLEE (& 8, K 1 000 £%) & BLH R TH 7
TER B W Friedel 3 44 SR VR B .
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SEM photos of mortar curing for 90 days
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Fig.12 SEM photos of mortar containing BAA at different weathering time
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