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Gamma Ray Shielding Properties of Lightweight Aggregates Concrete that
Mixtures with Ground Rice Husk Ash (LACRA)
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Abstract

This research aims to study the attribute of shielding gamma-ray of lightweight aggregates
concrete blended with ground rice husk ash (LACRA) for 4 examples in the energy range 224.92 keV to
662.00 keV. Analyzed by X-ray fluorescent technology (XRF) and WinXCOM program. The result
showed that the LACRA1 (Lightweight concrete without ground rice husk ash 1) has better the mass
attenuation coefficient ( £ ), mean free path (MFP), half-value layer (HVL), effective electron number
(Z ). effective electron density (N, ) than the others. However, they tended to decrease the density
according to the ratio of ground rice husk ash which resulting in the effectiveness of shielding radiation
decreasing. This research indicates the that energy range 224.92 keV to 662 keV, the LACRA can
apply to make as shielding radiation wall However, it is need to consider the thickness form half-value

layer (HVL) to improve the shielding radiation effective.

Keywords: Rice husk ash, Mass attenuation coefficient, Half-value layer, Mean free path
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Table 1. Showed ratio of ingredients of LACRA

LACRA LACRA LACRA LACRA
1 2 3 4
Material
Content  Content Content Content
(%) (%) (%) (%)
Portland- 30 25 20 15
cement
Rice 0 5 10 15
husk ash
Sand 50 50 50 50
Ca (OH), 9 9 9 9
Gypsum 9 9 9 9
Ca (ClO), 2 2 2 2

Figure 1 LAAYAI8E19B TNIALLNHANLETLNAL

UARZLDEIA 19 4 Aot

Figure 1 Show examples of mixture of LACRA
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Figure 2 Show density scales
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Figure 3 Show X-ray fluorescence (XRF)
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Table 3. The chemical compositions of LACRA in

wt.% fraction of elements

Wt.  LACRA1 LACRA2 LACRA3 LACRA4
(%)

Si 22.389 24.496 26.403 32.768
Cl 4.427 3.770 4.545 5.049

Ca 33.345 35.063 36.137 39.988
Fe 36.034 34.120 29.949 19.499

Cu 1.919 1.779 1.604 1.641
Figure 4 Universal testing machine Zn 1886 0.773 1362 1.060

NANISANEN oo

L 4 . A7 Table 3 uanaliiidiudn Wt. (%) 189575
ANNMULUUTBSB TR IRANITUNAL I . 3
. o Fanau (Si) WNTU LiasRINNdnsdounan1adin
UAATIBEA 4 Fvting uandlu Table 2 N
unavuAaziaaANIY st lsfn s dauNan

PaudNALLAAZLB L AMANT UdaNan 1 Wi, (%)
Table 2. The density of LACRA.

124816 AN (Fe) anad Tunstiansaus] LACRA 0

Material Density (g/cm®) . de vm o 4o
Faaing Ad1 Wt (%) NlndiAasiu Tedagnanunsn
LACRAT 14465 R .
AR lfnfesdiaraznau LATATIMHUUNLLLUGN
LACRA2 1.3616 j o
AINANTINN 3 LL@ﬂﬁiﬁLﬂuQWﬂﬂﬂﬂ?:ﬂ@U“ﬂ'ﬂ\?ﬁqﬁ!
LACRA3 1.2284 v .
o a o P & . 2
NANABIBFHIDLLIYIN 4 naw AR Si, Ca WAL Fe GNd
LACRA4 1.2080

dl = 3 dl
AUBCHABDNNAN LL@ZNﬂQﬂﬂﬁ‘zﬂﬂU"ﬂﬂ\‘iﬁ’l[ﬂV}

.. P winnzanlun1snn1959R [15]
a1n Table 2 WA MU NN DNN T AT

dounaniiidufiunauunaziBaniudguaain

deranilfidguaalunnaniiunauunazidandl

a9 1000 —=— Coherent
) a o J’J’l Y @ ) —e— Incoherent

AIMTHUUILUUAAANY NANITARLUT LULIRUIN :\g 100 —a— PhotoelectricAbs|

= AP S ela a ) , 2 —v— TotalEnegy
‘]JjusﬂLNuﬁ]ﬂ@ﬁ\[ﬂLL@H@N@WﬁW@W@ﬂQ’]NVU’]LL‘L&‘L&‘H@\? é 10

o ' @ g
4 5natn9 nanliariauliiiugn LACRAT & g
L~ e d SCTY T T S o
UINUNNTINTIRIDEINBU @mqvliﬂm’mm'amwl 3 &

o
=3

WAY 4 LAASAIANNUUILULAINETUNAN

0.001 +
1

Gapgma-Ray Enegy E%V)
Figure 5. The partial interaction of LACRA1
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Table 4. The mass attenuation coefficient of

LACRA in the energy range 224.92-662.00 keV.

The mass attenuation coefficient

Energy (cm?/g)
(keV)  LACRA LACRA LACRA LACRA
1 2 3 4

22492 0129  0.128 0.128 0.127
25163 0.121  0.121 0.120 0.120
288.39 0.112  0.112 0.112 0.112
337.72 0.104  0.104  0.104 0.104
40176 0.096  0.096 0.098 0.096
47990 0.088  0.088 0.088 0.088
564.09 0.082  0.082 0.082 0.082
662.00 0.076  0.076 0.076 0.077
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Figure 9. Mean free path of LACRA
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Table 5. The stress of LACRA

Material Load (N)  Stress (N/cm?)
LACRA1 Peak 12085.0 83.923
Break 9137.0 63.451
LACRA2  Peak 10382.1 72.098
Break  8215.3 57.051
LACRA3 Peak 5633.5 39.122
Break 4284.7 29.755
LACRA4 Peak 4846.2 33.654
Break 3656.0 25.389
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