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Accelerated and Real Carbonation Situations of Concrete

Banyut Warinlai' and Pitisan Krammart’

Abstract

This research aims to study the carbonation of concrete partially replaced fly ash, ground granulated
blast-furnace slag (GGBS) and limestone powder in ordinary Portland cement (OPC). The concrete 100 x 100 x
100 mm specimens were used in this study. The concrete samples were cured in water for 28 days, and then
exposed to carbon dioxide. Concrete specimens were divided in two parts. The first part was exposed to carbonation
in carbonation catalyst chamber for 90 days. The second one was placed in the atmosphere exposed to carbon
dioxide at kilometer No.52 on Phetkasem Road, Muang district, Nakhon Pathom Province for 90, 180 and 270 days.
The results indicated that the carbonation of concrete with fly ash and concrete with GGBS was significantly higher
than that of OPC concrete, while the carbonation of concrete with limestone powder was close to that of OPC
concrete. Furthermore, the carbonation of concrete in carbonation catalyst chamber, having more carbon dioxide,
was greater than that of concrete in atmosphere exposed. In addition, the carbonation coefficient of concrete with fly
ash and concrete with GGBS was higher than that of OPC concrete, while the carbonation coefficient of concrete
with limestone powder was nearly the same when compared to that with OPC concrete. Finally, the carbonation
depth of concrete exposed to carbon dioxide in the real situation can predict from the depth of carbonation of

concrete in accelerated situation.

Keywords: Concrete, Carbonation, Carbonation coefficient, Real situation, Accelerated situation
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Mix Proportions (kg/m3)
Sample Lime Sand
Cement Fly Ash Slag stone Powder Rock Water

C 332 - - - 970 1080 182
C-20FA 266 67 - - 970 1080 182
C-40FA 200 133 - - 970 1080 182
C-30SL 233 - 100 - 970 1080 182
C-50SL 166 - 166 - 970 1080 182
C-5LP 316 - - 17 970 1080 182
C-10LP 299 - - 34 970 1080 182
C-15FA-5LP 266 50 - 17 970 1080 182
C-35FA-5LP 200 117 - 17 970 1080 182
C-10FA-10LP 266 34 - 34 970 1080 182
C-30FA-10LP 200 100 - 34 970 1080 182
C-25SL-5LP 233 - 83 17 970 1080 182
C-45SL-5LP 166 - 150 17 970 1080 182
C-20SL-10LP 233 - 67 34 970 1080 182
C-40SL-10LP 166 - 133 34 970 1080 182

= N A s = 2 9 = o 2 2
HUYLYa C el ﬂ)ummumﬂmmmuﬂﬂﬁ:mﬂm 1 FA Y1899 1010908 SL 11894 AcNIUMIDYUNANUAATIDYA LaS LP

= a
N80 MU

4
3. Naﬂ13ﬂﬂﬁ9ﬂ!!ﬁ$9§l!ﬂi1$'ﬁ
QJQ&‘ U
3.1 anianugvesTagiszanu
wa & a J 4
nInMsnageuaIAN U IV uFNUAo3a
7 A Y o <3
waualszani 1 191008 AZNTUIAIDQUNAN
vaazidea uaznadulunlylumsanyt ldwa
=2 < =} =
M3ANYIveIeIAlsEnoUNIuAll ANAzIBn laY
. C N o
BWAN 1azANNDNT U adudadlua151e9n 2
31N 4 1AAININD1BVBIBAAIGIVDIDYNIA
an x ' % <3 '
Ta83% SEM F4ve10 3,500 111 FUAUANNLANAL

] v J v 4
amwmfﬂuiwanaﬂymzmmaumﬂmmﬂuu%mu@]

55

s ¢ { o ' o
YoSanaualsziani 1 nudrase nafe dnvme
= 4 s 4 =

pyuninvetudiuudlesanauailsziani 1
A o I = a 9 1A =
Hanvaziilumaen Aneudvguse i uazl

v ' a4 9 IS
aynIanateg vuialuiued luvaziiniassll
@ I a Yy A 1
anvazeyMaunsInanaziIneUINIGTEUUA

@ 1 g o 1 @

ayuMAales valuiue g uduIuuINgUAY

a

1 @ <
AIUDYNIAVDIALNTUINIDQUNAN VAL IDYA]
o Y o ~ s o s A oA
anvazAMenUuaudlesataudilsznni 1 Ao
o I A a 1 Y (=] =
anwaziflumden Arneudevguse liGou vagll

9
pumaralsvuIalunued dMTumeiuly Uil



UNAMNIY NnsaIrmamaluladgadmnssu U 14 21709 1 unsiaw — ey 2561

The Journal of Industrial Technology, Vol. 14, No. 1 January — April 2018

o & = a T = A g '
aﬂymgmﬂqaﬂﬂqﬂlﬂulwaﬂu W?ﬂlg‘llizllmiﬂiﬂﬂﬂn ?J‘Lgﬂm‘maﬂﬂﬂ

1Y Y Y a = S a1
ﬁﬂ‘]elil‘lgﬂﬁ1€]ﬂ1Jﬂimﬂlﬂﬂﬂu“ﬂlﬂuﬂuﬂﬂﬂ]u"lﬂﬂ]ﬂﬁ

y J a any 1 ° o a
ﬂ'li'lxiﬁ 2 pandszneumunil aAnvazidoa lagdsiuau !Lazﬂ’JHJﬂ’N%11W1$ﬂlﬂ\1’3ﬁﬂﬂi$ﬁ1uﬂ1%

Chemical composition (%) Cement Fly Ash Slag Limestone Powder

Sio, 19.50 3571 34.06 0.45

AL, 4.97 2044 16.27 0.05

Fe,O, 3.78 15.54 1.70 0.03
CaO 65.38 16.52  36.05 55.20

MgO 1.08 2.00 7.38 0.34

SO, 2.16 4.26 2.16 <0.01

Na,0 0.22 1.15 0.21 <0.01

K,0 0.47 241 1.09 0.01
LOI 2.27 0.49 1.44 43.12

Free lime 1.00 1.71 - -

Blaine Air Permeability (cmz/g) 3,250 2,867 4,600 5,210
Specific Gravity 3.12 2.21 2.96 2.69
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in accelerated depth in real Strength at
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