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KITTIPONG BOONLORM : IMPROVEMENT OF RECYCLED ASPHALT
PAVEMENT BY USING FLY ASH-RICE HUSK ASH BASED
GEOPOLYMER AS A PAVEMENT BASE MATERIAL. ADVISOR :
ASSOC. PROF. AVIRUT CHINKULKIIJNIWAT, Ph.D.

This research presents the use of Fly Ash-Rice Husk Ash (FA-RHA) based
geopolymer for improving the compressive strength of recycled Asphalt Pavement
(RAP) to meet the standard requirements for base material specified by the
Department of Highway (DOH) and Department of Rural Road (DRR), Thailand.

Geopolymer was from a mixture of FA from coal-burning power plants and RHA

from rice mill, which was obtained in the process of burning rice husk, with a liquid
alkaline activator (L), which is a mixture of sodium hydroxide solution (NaOH) and
sodium silicate solution (NazSiO3). FA/RHA ratios were 100/0 80/20 60/40 50/50
40,60 20/80 and 0/100, while the NaOH/NazSiOz ratios were 50/50 80/20 and 100/0.

The mixtures were compacted under the modified proctor energy. RAP-FA-RHA
geopolymer samples at each NaOH/NaxSiOs ratio were prepared at the Optimum
Liquid alkaline activator Content (OLC) for Unconfined Compressive Strength (UCS)
tests. The UCS test was conducted at 7 days of curing. The test results showed that the

UCS of RCA-FA-RHA geopolymer increased as the FA/RHA ratio increase a at the

same NaOH/Na.SiOs ratio. For a particular FA/RHA ratio, NaOH/NazSiOz = 80/20
provided the highest UCS value while NaOH/Na>SiO3z = 100/0 provided the lowest
UCS value. By comparing the 7-day UCS results to the specified strength requirement
for base material of the DOH and DRR, rice husk ash was noted to be able to be used
in conjunction with fly ash for up to 33.9% and 55.7% at NaOH/Na,SiOs = 8 0/2 0,
respectively. This research confirms that RAP-FA-RHA geopolymers can be used as a

sustainable stabilized base material.
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Raw Si-Al material XV}

Geopolymer
Dissolution | H,0,Na"/K’", OH

Solidification
AI(OH), Si(OH)s

Reorientation
W / \ TRy

©
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v

Gel network (geopolymer precursor)
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TuABUADINABNTE UM S AR B Tl (reorientation) 11 UNTUIUM TR

aa a o I a 4 A 1 3’, a & A
Faneunazegiiionuanad (Si, AU yiluTod Tnwes (Oligomer) 84 lna1iuTod Tnwesh
1 1 A %’ < A 1 o I = v
adluarunidluninzgnaaunsealuuiusenuludnyaziuma (gel) Tuvaiz@ernun
a aan o aa a a o A A A 4+ 3+
malnsemsdalsdivessanoutazegitiousennnigamuuiniuiie sit', Al date'll

A Aaa

[ a A = =) 9
QWﬂN'JsU’EN 109 ‘mJmaﬂauggazagmuEjmumammawm"lﬂ Iﬂﬁl Hua Xu Gluﬂ 2002 "lmﬁua
J o I @ v AAa A g dy A
N 'em31mmazmmmwmmiwamﬂuﬂ%ﬂﬁaﬂﬂmwﬁwaiumumuumﬂwqﬂ 32821701
ﬂ'li“l%éﬁ\flﬁ%’t]ﬂWﬁﬁﬁ?ﬂﬁ’)Lm$ﬂ’31hlliﬂﬂlﬂﬁﬂ1‘iﬂ’Juﬂ%@NﬁNﬁWNWiﬂddWﬁiﬁlﬁﬂﬂ'ﬁﬂQﬂﬁﬂﬂ

v P '
"UEN“]faﬂf]u!,l,ﬁ$’E'J'QllL‘IjElllﬂ1ﬂW’J"UEN’Jﬁ@JﬁLWiJiﬂﬂﬁuU],@%}ngﬂ1iﬂ’3uﬁ§utli\‘]ﬁ1u1iﬂﬁ1ﬁ18



14

o A A ] ' aa A a A @ 1 A 3 Y o kS =2 [ )
NUTENUFDUDYICHINDUNIATAND UK IDIQUIUINNUTIUN ﬂuma"lﬂ mummﬂumﬁmﬁlw

g &

NILUIUMIIAGHA InUvRITAND U DQUIIEUTITY
¥ ] o 2 o A <
Tuauaoun 151967 (solidification) NTLVIUNITUVIAULBIINAINITY
. @ v A (% =t 1 A 1 o Y A A ]
(Gelation) §3A33AiTeatazIATzlgUOgABILDITIHAIN 1HNTBNY ST UVOUATOVIEI
A ' Y A A o A X = AAa a v Q) A a o
YUz dIna liinsevIgegiduguvsenawanawianallseneunuiua lenwedmes Tu

{ a < o Ao o 1 ° A
Juapuilgungiuazms madesuvesomenudestfitendingaemsmvuaguauiave

HaAs Y loweamoiTugane (Xu, 2002) Palomo et al. 111l 1999 na1ITaoms 3 Tunou
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Material Emission factor References

(kg CO2-e/kg)

Fly ash (kg) 0.007 McLellan et al. (2011)
Sodium hydroxide (kg) 1.915 Turner and Collins (2013)
Sodium silicate (kg) 1.514 Turner and Collins (2013)
Rice husk ash (kg) 0.007

Cement (kg) 0.86 McLellan et al. (2011)
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