MsaTimnssumanivazwaluladgnamnssutiuaua, U0 3 aludl 2 Wew n.a. - 5.0, 2565 | 47

(Y] daa Y o Y < a
AN5FILATIZIRTANIANEITINALND LA T U SHENLNY
ANTUNDIATUATADUNTA
The Synthesis of Silica from Biomass Ash for the Use as an

Admixture for Mortar and Concrete

W3uns wusne!, ansy audseyn?, fuinm ¥1ina°, 93 qauny’

t23tgyivinaluladlesiandnenssuy anzmalulagenamvinssy sningrdesudgvdiu
Youds JmiInsIvys

L234Bachelor of Technology Program in Civil Architecture, Faculty of Industrial technology,
Muban Chombueng Rajabhat University,

“Corresponding author E-mail: charin999@hotmail.com

Received 10 Aug 2022 Revised 16 Oct 2022 Accepted 15 Nov 2022

UNANELD

mgUszasd WafnwInsduaszidaninnididnsadadutanmaeiia

[

a d‘l
SRIVERHE
N19N1508AT 3 ¥ia Lawn LWILNau W1UIaN kazld191udee faen19kEI5 wala
ALAZNIIANAENBY  ANWIBNENATDITAN1INNTINIAABNIFITAVDIUDTAT AL IS
= 3 = Qll =~ Y aa avy o ¢ a
WsNTUAADIAveIAUNTH laeN1TUNUNYUBUAAI8TAN1TAINNTFLATIEN 9
Jowar 5 10 warl5 NedeUMAdnNainIsNey 14 28 60 90 uaz 300 Fu uavnaaay
N15UNINTUARDLIAVIABUNTALUULTY N1078 28 TU KAIINNITFUATIBATANINUIN
Wknauliusuuganiuinnitnasiudes dauanviauieddniludiuiadaeuin
lngunavkastivudes dunsendanilasesas 24.6 wag 16.6 MUEIAU N3
WUNYuUBUA83EN denaliddniuesansianudesnisuiinnit@uuiuesag
WAENUIMEISAU0@EaNILDIISN01Y 14 28 60 wag 90 Ju AWINITuuduesais
luraueongUatgfeniony 300 Tu FanmesmTarunsaRauImadnaudalndlaes
v o s s ¢ = a ~ sY aa v ¥ %
Aududueiais wenaninisununyuduudaledanilviainisauniuaealsdla

InalAssiumauninAIuAl Inedanmdsasigiannunaulirinisiuniuaaelsale



MsanTimnssumaniuazwaluladgnamnssutuanas, U0 3 aludl 2 Wew n.a. - 5.n. 2565 | 48

ANINTANINALATIZNANANIUSDY NAINILITERAUT LTI ULUINIIF NSNS

v [y

mwrpuNInINIanilvEelinenIsineasnely

Do

1dfgy : FANT LATWIR NOTES ABUNTA

Abstract

The objectives of this research were to examine the synthesis of silica from
biomass ash which consisted of 3 types of agricultural waste material: rice husk
ash, palm oil fuel ash, and bagasse ash, by using the sol-gel method and
precipitation; to investigate the influence of the silica from biomass ash on the
compressive strength of mortar and the chloride penetration of concrete by
cement replacing with synthetic silica at 5, 10 and 15%. The compressive
strengths of mortars were measured at ages of 14, 28, 60, 90, and 300 days and
the rapid chloride penetration of concrete was tested at the age of 28 days. With
regard to the silica synthesis, it was found that the rice husk ash and the bagasse
ash could produce silica by 24.6% and 16.6% respectively, while the palm oil
fuel ash produced silica at a very low level. As a result of the replacement of
cement with silica, the silica mortar had a higher water demand than the cement
mortar. The compressive strength of the silica mortar at the ages of 14, 28, 60
and 90 days were lower than those of cement mortar, while, at the late age of
300 days, the silica mortar could develop its compressive strength in the same
as the cement mortar, as shown that their compressive strength were close to
each other. Furthermore, the replacement of cement with silica provided a
similar chloride resistance value to controlled concrete. The silica synthesized
from rice husk ash had a higher capacity of chloride resistance than the silica
synthesized from bagasse ash. The findings of this research can be applied as a
guideline for the further development of concrete from agricultural waste

materials.
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Mix Proportion (Weight)

MIX Cement Silica Sand wW/C

ratio (9) ratio () ratio (9) ratio (9)
cT 1.00 500 0.00 0 2.75 1375 0.70 350
RS5 0.95 475 0.05 25 2.75 1375 0.70 350
RS10 0.90 450 0.10 50 2.75 1375 0.70 350
RS15 0.85 425 0.15 75 2.75 1375 0.70 350
BS5 0.95 475 0.05 25 2.75 1375 0.70 350
BS10 0.90 450 0.10 50 2.75 1375 0.70 350
BS15 0.85 425 0.15 75 2.75 1375 0.70 350
CT (control) = wasmseuau (dyuduudaim)
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MIX Cement Silica Sand Stone W/C
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CCT 1 350 0 0 775 1000 0.55 195
CRS10 0.9 35 0.10 220 775 1000 0.55 195
CBS10 0.9 35 0.10 220 775 1000 0.55 195
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