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Feasibility of Korean Rice Husk Ash as Admixture for
High Strength Concrete: Particle Size Distribution,
Chemical Composition and Absorption Capacity Depending on
Calcination Temperature and Milling Process
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Abstract This study examined the material properties of Korean rice husk ash (RHA) according to the manufacturing
process, and evaluated the feasibility of its use as a new admixture for high strength concrete. For this purpose, its
particle size distribution, chemical composition, and microstructure were analyzed under various parameters, such as
calcination temperature (400 °C, 650 °C, and 900 °C) and the inclusion of a milling process. X-ray fluorescence
analysis confirmed that the silicon oxide (SiO:) content of RHA was improved to more than 92% with a calcination
process at 650 °C or higher. In addition, microstructural analysis showed that the RHA calcined at 650 °C has a
porous structure. Because of this, the absorption capacity of the RHA was improved. On the other hand, when the
milling process was applied, the porous structure was destroyed; thus, the absorption capacity tended to decrease
further. Based on the analysis results, it was concluded that RHA calcined at 650 °C can be used as an admixture
for high strength concrete, which possesses functions of both a shrinkage reducing agent and a pozzolanic activator.

Keywords : Absorbent Capacity, Calcination Temperature, Chemical Component, High Strength Concrete, Milling
Process, Particle Size Distribution, Rice Husk Ash (RHA)
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Table 2. Chemical composition of RHA with LOI" (wt.%)

Chemical Specimen name

component RHA400 RHA650 RHA900
Sio, 23.81 92.00 94.16
ALO; 0.09 031 0.10
Fex03 0.12 0.38 0.42
MgO 0.13 047 0.32
CaO 0.26 0.97 0.98
Na,O 0.07 0.20 0.46
K:0 1.02 3.87 2.17
MnO 0.07 0.28 0.32
P20s 0.20 0.75 0.63
Lor 74.33 0.76 031

LOL: Loss on ignition
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Table 3. Chemical composition of RHA without LOI" (wt.%)

Chemical Specimen name

component RHA400 RHA650 RHA900
SiO; 92.39 92.71 94.58
ALO; 0.35 0.31 0.10
Fe;03 0.47 0.38 0.42
MgO 0.50 0.47 0.32
CaO 1.01 0.98 0.98
Na,O 0.27 0.20 0.46
K0 3.96 3.90 2.18
MnO 0.27 0.28 0.32
P,0s 0.78 0.76 0.63

3.2 YE2x

Atk 9w,

900 °C 24 A] 2-3 um Alo] & o]
AaE9 AHAE

650 °C

= AR89 BEo] g

B
oX,
ro

B o

ot

o

2
L

RHA400_G
RHAB50_G

itk Qe slel
w1 o7t gl

huncs

EW¥ ¢ Fig 2
2101, RHA4003}

5, BeE Zﬂﬂoﬂ

222441 10-20 pm AtolellA] 3
AEd gazk, oz a7 @ g4s fA% A=

7Fs7gel

Sk o9 &
900 °C 9} #+& 1120l A3y

=k 5, HiAdA

#ol o] AAW7} o

wak oz 2AH) o9t

S 42 B e A o
o sk, PAAE o8

ste] Y7} o

TEe Alxeted 24 2

f
rlo
o,
k1
il
N
N

9 4 gl A% 271

= Si0; H

Volume Density [%]

RHAZ00_G

(a)

Size classes [um]

1000



100 ( RHA400_G A= Aeo] frEETh

N el RHAB50_G (b) 391, RHA6500= tFaAl 727) 2ol %WFig. 3
i —— (). e} oleld e PR B4 T 249
g = £ 714 A% ° o=k A% 94X #rkFig 3
b (¢)). ¥FE, RHA9003} RHA900 Gell A& 35 27}
E A3 AR A o=t o] olubE 312900 °C)d A 9]
gis A48 2 ALuake 98] 227t Alebr] Rl

o I ] How =

0.01 01 1 10 100 1000

Size classes [um]

Fig. 2. Particles size distribution of used RHAs (a) 3.4 5 SHOIM S Wt
Volume density (b) Cumulative volume GAA ] A7b wE F5E2] 54 2IE Fig 49
Btz EFRAE etk 22k Eafolre 3
3.3 OMIF*= 24 Aglo] BE ARES 34 Al 124)7F gho]l 8k
AMZEe] SEMEY AFE Fig 3o veplth  AFES Btk $4 A= #3k, 650 °C oA
RHA400(Fig. 3 (a))< 9% ®7°] E77F #dE = 5 249 A9 F5&0] 7P =31, 900 °C oA 24
AAF 2FS AR FABI e, RHA400 G(Fig. 3 Al#o] 7b4 v Ao HrtEgdr}. o] 334 A
@)l A4 EAZAS AR wiEe] B2 FEle]l FAHUW vEA 7R JAg3 dAsE Aok
1A AR, FES vk HE Holx] ity olFe ARES A8, 400 °C oA 650 °C = A&
Fig. 3 (@)°lA ERl=E= 94A o B39 £7] & A2k T7hs b3 725 94A % %S
SiO, Aol FATHel = ez BuHa Juis, dY& F7MAIZITL 9, 900 °C oM 2N H$ o
20]. ©]& 7%k T FERE ARRA BEe] 2318 FF Aol Ba
fFlBEL T2 1=
B H4E& AXA =H GAA] vEZEH (] F
2ro] Ballof L3t YRS WA FhHol AA F7t
gk 2y, §5 A By 2898 o 24t
AR A o) 24 BHo] A AAEY]
T TERE WAL, AT E 3550 48 3
= 4S9 EsH wHE7] wiito|th21].

0.25
& RHA400 - - - RHA400_G
a RHAB50 * RHAB50_G
020 | RHAS00 - —+ - RHAS00_G
= []
2 |
3 01 . x
I3
[<]
8 010 |
3 o
S * % _______
0os | /X g e .
dig-% 7
0.00 !R—? i S

0 5 10 15 20 25 30
Time [hours]
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