OUCATIg
o Y,

76
“%\n 4

O

83y 913V

Journal of Sciences and Multidisciplinary Research
Volume 12, Number 2, 2020

ISSN: 2277-0135
http://www.cenresinjournals.com

SUIABILITY OF ALKALINE ACTIVATED RICE HUSK ASH AS PARTIAL REPLACEMENT FOR
CEMENT IN CONCRETE

Adejol Berjamin Ockols’, Abubakan Mubammid Abmads’, Mustapba Abdulbabens
Department of Cinil Engimeering, Kaduna Polytechmic
Email: adejol_benjanin@yalboo.com

ABSIRACT

ban b imertigated. The activated rice bk arh wan partially replace ar coment by prcentage of S,
10%, 15% and 20% Wwdy GOW#MZOMWMGOMW#WZS
concrtte aules were cail in laboratory and cured for 1, W, 21, and 28 days respectively in sccordanct 1o
BS1881: part 116: 1983. The study wses wattn/coment ratia of 0.5SS; with Uhe Lope Wat s wrage would
neduct accwmilation of riet bunk waistes which o barmful To bumdrn bealth.. The rice busk war corboripd,
weed sftr carboriyation wing seve 4ige 1S0Um and was activated in e demical liboratory wiing
sodivm bydnoide (NaOH) sz the allaline medivm. Howeer deapite e obsrved Loss i strenngthes of e
conentte, A con U be waed for variows applications rtquining medivm and low sl in sccordance
To concrntte pade S, 4 gl whlick 1 achived wtl Wew replocemernts of actiwated rice busk adb.
W:MMW—MWWWW&% sidewalls, road barrien, comerite Uock, lenbs. The
Kl.y»wm: Cenertions mattrial, Cafmfwuxu'w W, Rice bush add, Po%,o&m, W,

INTRODUCTION

Rice butke arh ia an agpo waste material. Rice busk s (RHA) Lo obtained by burning of
et bk in 4 cortrolled manmer. When properly burnt, 1 bas bigh silica content and
chn bt wtd 4s dnn ddmirtunt in mortair and conerte. India produces about 122 million
Tows of paddy wery gean. Alout 20-22% rice busk s grerated (pom paddy and 20- 25%
o e 1614l burk becomer a1 “RICE HUSK ASH" after burming. Each Ton of paddy produces
wbout G0 K¢ of rice bk sk, Therdfore i1 ia 4 good potuntial To make He wae of rict busk
busk 21 an sgpicullinal regidie widely available in major rice proctssing comntrics. The
buth wrownds We paddy pain. During milling process We paddy pains about 18% o
weitht i ollained an busk. Vs busk i1 waed s el in Wt variows wills To grerate steam
for e parboiling process. Thin bush contains about 1S% orgamic volatile watten and e
neat 25% of e weight of Hhis bk ia corwerted inte ask Auring Hhe [ining process. This adk.
L bmown a1 wice buk ab. This RHA comtaing arownd 8% -G0% amorplons silica. Rice
n sy ports of Hhe world epecially in dweloping countries. Alout SO0 million Tons of
paddies ane produced in Hhe workld armally aftr incimeration only about 20% of rice
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busk i1 Darformed 1o RHA. SEUL sow Here i o witful application of RHA and i
wwally dumped into wattr strams or dn bandfills cavsing vwironmental pollution of
wafpct arth snd aivily, s due To powing wironmental comcrn and e red 1o
conumt gy and rtemcts, Hlyation of nduirial and bloguic wasle s
Poyyolonas improve strength becanae ey are smaller Yan e cmerd particles and can
phck in between We comerd panticles and provide 4 finer pore suctune. RHA las twa roles
i conertle minmachnt, 4 4 wbilitute W%WW,M’ e cort of conertte
Allkaline sctivation is 4 chemical process in whick 4 powdering aumine vlicate el s
by adb s mied with an alhaline activalor To produce 4 paste capable of wBling and
bandering witlin a varonably sbort period of Time. The sllhaline activation of aluminum
whicates i 4 rsandd bne YUal las achived remankable reslts by companing tein
proprties with Yo of matrials made of Portland coment. Alhaline-sctivated coments,
MMWWWWWWW(@W),WWWMMMAW
contnd of ahalis and 4 low cotent of calcium. For Win reason, He devellopmernt of e
mecharical srnglh and duralility Lo stribuded 1o te reaction product or N-A-S-H ¢,
1o C-S-H g, calcum-silicate-buydnate, oliained (pom e OPC Lydration. However, #is gl
can incorporate 4 il dumirum comtnt, forming 4 C-(A)-S-H gl. Nowadays, e
comind induttny works Togtlen with Hhe scrtific communily in order To minimige e
weggtive vinonmental impact by wiing matnials sk, as poyyolana ([ly asl, 1ilica fume,
mmwmmmmmwm) Hawwmlley WM

WdWﬂMWM%MWﬁWWWMWWM
meonomer (0-S-0-AL0). [T canies 4 negative dlarnge excens due To He replacenent of St for
AL The clange balamee i Hhe polysiate suctine a achioved by alhaline metallic cations (K
o Na).

MATERIAL AND METHOD
Rice Husk Ask
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Rice buth asb ia e ank Yot i oliained by e proctss carboriying wnidl i gt vducid by
25%. The rice bush [or U reseanch was oblaimed Locally. There asbes were deliberated waitid
e adb i leing produced. Thee adber were sioved by e C00micron where (uather
npurities ane being mivimiped. After Hhe procss of sieving, Hhe rice buk s was
4wl 10 41 To inertart T mactivily propaties before been waed.

Materials

Rice bush ank. o e ach Wt i1 oblaimed by burming He rice buk witil 3 gt reduced by
25%. The rice busk fjor Hhe restanch war obtained Locally. These bk Wern were delilerated
Bl e sl 1 being produced. Thew askes were sioved by e €00 micron where funthen
Inpurities are being mirimiped (Rabmat et al. 2011). Ordinary Portland comert (BUA),
(e aggrecate (1amd) and cosnse aggrugate (gravel) was waed [or casting Hhe conentie.
Compressive Shengih Teat

nol.

Comprersive shengdh. of concrtle dgends on many [actors wcl 4s waltr-comend ratie,
concrte de.

For cude teat, MWMWM?SOMX?SOMX?SOMMW. The
concrtte 1o powrtd in Yt mould and Tempertd 3S times in tnee (3) Layers properly a0 41
wol To bane any voids. After 24 Lowrs Hhese moulds ane removed and Bst specimens are put
n water for cuning. The Top snfpce of Wese specimen i1 made wen and wmootl. Thes
spcimins art Teated by compression Teting mackine (digtal display) after ) days W days
21 days and 28 dayr curing. Load ane applicd gpaduvally witil e Specimens (pils. Load
a1 e fpiline Aided by anea of specimen gues W compressive shenglh of conentie.

RESULTS AND DISCUSSION
Table 1: Comprearive Stngth of Comtrel, S%, 10%, 15% and 20% (Grade 20)

A | Coutbing stronglh (N/omn)

Cars) | Cortrol [T Ryl. | 100 Repl. | 157 Repl. | 20% Repl.
7 131 120 480 7.95 §4s

% [16.9 %92 | 1263 1045 2.26
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2% 22.6) 20.34 11.33 14.62 11.3%
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g 15%
§_ 5 —@— 20%
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0
7 14 21
Curing Age(Days)
Fig. 1: A graph o compressive strenglh (N/mn) aggimat Age (Dags) for Grnde 20
Table 2: Compreasive Strenglh of Control, S%, 10%, 15%, and 20% (Grade 25)
Ag (Days) Coutliong gl (N/ )
Cortrol 5% Repl. 10% Repl. 15% Repl. 20% Repl.
7 16.91 14.3 7S 9.4 .85
14 18.91 16.64 141 11.82 .38
21 228 18.92 16.4 12.82 10.3
28 2).3 228 1804 14.92 11.98
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Fig. 2: A papd of compressive strength (N/mn’) aguinat Age (Days) [or Grade 25

DISCUSSION OF RESULT
The resnlt oltained (pom Hhe entine Test camied oud on Hhe sample of conertte is s [ollows:

The compressive srength gpade 20 and 25 for 0%, S%, 10%, 15% and 20% were oftaimed
41 [ollows:

Conarete grade 20

7 dags = 13NN mns’, 1.2 Nlwn?, 9.8 Nlwwns®, 1.8 N/, .4S N/ mw?

14 days = 16.34 N/wans’, 14.32 N/’ 12.63 N/ 10.4S N/wn2, and 8.2S N/mn’
21 /44;4 =14. 0 N/nn, 1).81 N/owws?, 1515 N/ 12.24 N/mwws’, and 10.82 N/mew’
28 days = 23.6) N/ww’, 20.34 N/wns’, 11.33 Nlow’, 14.62 N/ v’ sk 11.38 N rnr',
Conorete grade 25

7 days = 16.8IN/wn, 14.3 N/wwd', 11.S N/

14 days = 18.82 N/ww’, 16.64 N/’ and 141 N/

21 days = 22. S N/, 18.92 Nlwnns’, 16.4 N/ wn’, 12.82 N/, annd 10.3 N/’

28 days = 20.3 N/wwi’, 22.5 Nlwwl, 1804 N/ww, 14.92 N/’ and 11.98 N/mm’
reapectively.

Therdfore, e rendt above shows Wal inertanes in prcentage of wplacemnd decreases e
gl of conertte or both gpade 20 and 25 and inertares in senglh with inertase in
The reslts of Hhis rend may be die 1o 4 dnop in workability with inertase RHA. Test 1o
assens Hhe workalility of [pesh concrete indicates Wat incorporation of RHA in conereie
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leads 10 4 decrtase i slump value, which depends on Hhe RHA cortust. This reduction in
o wis due 1o e ibsorplion of some Guirtily of mising water by RHA particles.

Becawse of Hhe large sunfpce arta of RHA, more water molecnles were athracted towands e
waface of Wese particles. T, Hhe quartity of e (pee water available for e conentte mix
Wik lelpa i improving e (luidity of e micture was decrtasd and Yt wis an
inertare in Yt viacorty of e conortte mir. This in T reduces Yo workalility of e
concrtte and Yt dfect war e same [or otler twoe Tats abso. I densily were 1o be
MMMWM%ES@?,WWMRHAWMU&MWWMA@W—
wla'%lmmde.

CONCLUSION

WWWMM@VM%%M@W¢W¢{WWWMW,
Yt i1 4 potential Lange marked [or Win comertte products im which incusion of activated
rice bk ab would be ftarible. Becanse Hhe Lower strength values of e partial replace
concrete would Ul be aceptablle [or Low strengl reguinement suctines as specified by BS

RECOMMENDATIONS

Altbougf, e reslts of Hir rstirch study bave shown 4 corviderable rduction in e
comprersive svngth of concrtte with bigh activated rice busk arh contnd prcentage Wan
wowmal concrttt, 4 could le rconmended To vt in low srenglls mquinemernts shuctunts
wuch 41 won-Load bearing walls, road burk, precast wiits for partition walls, some cares o
dals on 10id, WM,WM,MWWWWW
concrete Ulocks. Allbougfl, Hheae research works was comisd ot witlin 4 apecific Time (pame
and considering He [irancial dallengs, fuitler study can be camied oul on activated
et bush arh comentte by Yo additive of admistont such a1 silica [ume of Aifffrent
prcentage o by Hhe wae of diffrent comend Type in order o overcome e digwifiicant
reduction of Hhe comentte svngh. due To activated rict busk adb.
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