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Carbonation of coal fly ash for construction materials
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Abstract Carbon dioxide (CO,) could be stored in the form of Ca and Mg compounds including alkaline earth metal by
carbonation. The possibility of CO, storage was tested by using desulfurized ash from fluidized bed type boiler as raw
material. Autoclave was used for maintaining the reaction pressure and temperature for the carbonation. The analysis of
weight change rate, XRD, and TG/DTA proved that more than 15% of carbonation rate was obtained under 10 kgf/cm’
and 120°C-10 min.
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Fig. 1. Schematic diagram of autoclave.
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Table 1
The elemental compositions, expressed in oxide forms of the fly

ash and bottom ash (Wt%)
FA" NMFA™ BA™
SO, 21.94 23.34 52.30
AlLO, 8.46 8.77 19.11
Fe,0; 6.05 6.10 7.75
Ca0 45.40 50.29 472
MgO 6.06 6.39 194
Na,0 0.06 0.08 0.38
K,O 0.48 0.48 1.26
TiO, 0.50 0.53 0.96
Zr0, 0 0 0
P,0, 0.08 0.08 0.07
Cr,0, 0 0 0
MnO 0 0 0.07
SO, 4.26 2.23 0
C 0 0 711
Igloss 6.65 20.49 426

FA": Fly Ash, NMFA™: Non-Magnetic Fly Ash, BA™": Bottom
Ash
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Table 2
Weight change of various compositions with Ca after carbonation
under the condition of 10 kgf/cm” and 120°C-10 min

. Before the After the Weight
Composition experiment experiment change
CaO 59 59
Ca(OH), 59 59 '

Ca0 +H,0 59 7419 48.2%
Ca(OH),+H,0 5¢g 6.309g 26 %
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Fig. 2. XRD analysis of carbonation specimens with various
compositions. “in Auto” means specimens after carbonation in
the autoclave.

£ 7K &2 Ca0 ¥ CaOH), Z/dolX FARSk=
UeA] eokar, 22 wke2AA B2 #71s Cao+
H,0%} Ca(OH),+ H,0 239 FAWs= 7217} 48.2 %,
26 %= YR B8 HUIR £ 24 2% ca ol
29] &l os) ojxksletirt Aol HAtial Fets]
o, Ca0+H,09 %ol olrksleti ¥} CaO%}
H,02 F3hkgo] FAlol] dojwkr] wjiZel CalOH),+
H,00 Z4dHc o B2 FAWsp wst Zolzkar
AzbET), Fig. 2= A 27 WH3lo] w2 XRD 2=
2, ] 4L Autodavedl A AR 2171 3 uked
o] CaO%} CaOH), 95E Hwst A}, Fo] EAlsk=

A}t Ca0+H,09 *
e B, Fg. 2014 HKo] CaO F ¥A9] A
A% 3s ¥as] & o, Ca(OH),+H,0 ZAelA |4
F2 CaCOsde] AHE s E1E + Utk wahA
3l9] CaO fraAws ol&std olisletis 314
P71 flaiMe Agtslol] EAlshs Ca0ds &7 T3
7 Ca(OH),= HATAZ & =& F7lste] ghitst A7)
= Aol Hashhs AMS & AUdTh
Autoclavedll Al & FH7F glo]l &4ksl ARl CaO%t
Ca(OH),°] 35 A¥HH CaCO, XRD F H=2] 7}
e 23 Yol oFke] 7w Shift7h @A oL
CaCO, ¥79] JHsl= gle Aoz gRIFITE Cao
Z B3} 3 AJHolME XRD JA0M HEo] o}F
2] CaO7} CaCO,z= HM3]A] ¢ HolRlE A
2

H1

s
o

sy

b2

O

H

g 0

O
o = Aot CAOH),+ H,00] 1z = CaOH),
F ¥A7F ZO|EI CaCOol F FA7} Ao
Ae Ao Hol gt whgo] MPH Zlow et
T} 3 Cad +H,09 XA E mEAE CaCo,

E
b

o o g

it



150 Junyoung Park, Y ootaek Kim and Hyunjung Kim

T 27F YePEARE A9 Ca(OH), 97t AdEes
ghtsb} dofubs SAOl FEhike gk ot Alow
e}, Fig. 204 e 5 %0l CaCo; F 3
£ vws] B¥ CaOH),+H,02 77} CaO+H,0
AfHT #2238 & F A

32 H4HE] 240 wE eHils

o do] Ca 3lgtE 24 9 =9 EA| o wE
1243 A3E vEgoz vislE o83 elst A3
ATt 9EEE Table 10 YRt} 9lxo] Hjak
3] (FA)ll ksl whgol #Aofsts CaO o] %71
ol HASIE FUEE AT T3 Ca0] A
2 S Wskr7)7] Sk, AAES Fste] Non-
Magnetic Fly Ash(NMFA)YS FH]3819th. Table 19] A
2 e Ca0 o] FAYE 45% AES SHr
3kl lom xEAHE NMFAYlE= 50 % AE= AF
Hog R} B CaO AES st Ut

Aol &3 24 H 4, R T A=
Table 3| VRSt o Ao] AdoM F=31= 7
HE=E H,00t E§at
2 wkslkes 47
NMFA €955 Tzl & 543t I9H|=2 &eig
AZpete] ghlst Ads Xsgste] EAS SHEAH

N

o

=1

iu)

o} 13%°] Wske-S Jepliiom, oF ol 7|24
TUA Cd ol &ELS B3l s o|FojH F
AWsirt dAs Ao=Z AlgETh 9714 NMFA F7|
Hgkgo] CaO o] Baol: FAdl e w2 s}
&S UEMIE e AL 4 A Al HO09He &
oz o]xgZo] WAsl t7] T COLM] Whgo R
ekslyt wAlstel galksl A Al B FAHEES
ekl Zles Algdnt

CaCO8 dHstE ERlsk] 98l XA 3dwA e
E3 CaCO2l 3l 272 Fig. 3l Yehlidh &
28k 17171 1 9E20 FASH NMFAS] 7%~ Ca(OH),2
FHE ol F pesk= UERESH Carbonated FAS}
Carbonated NMFA Al&A12] 7-9- Ca(OH),2l 5= pesk
7} F01E3L CaCOo| F peakt Atz og AX= A

Table 3
Weight change according to the fly ash composition
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Fig. 3. XRD anaysis of fly ash specimens with various com-
positions.
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