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ABSTRACT

This research aims to development of geopolymer concrete from waste
materials. Bagasse ash from the sugar industry was used as source material. Since the
bagasse ash (BA) contains a lot of silica but small amount of alumina. The calcined
water supply sludge waste (WS) was compiled in the mixture to compensate the
alumina. Bagasse ash and calcined water supply sludge were ground until their
particle size retained on a standard sieve No. 325 less than 5% by weight. Bagasse
ash was replaced by calcined water supply sludge in the rage of 5-7.5% by weight.
The alkaline to binder materials ratio (AL/B) were between 0.50 -0.70. Two types of
3/8 inch coarse aggregates were used, crushed limestone and basalt. It was found
that the effect of replacing bagasse with calcined waste water sludge resulted in a
geopolymer concrete with compressive strength higher than 300 ksc. The AL/B ratio
increases the workability of geopolymer concrete, but tended to affect the
decreasing of compressive strength. Moreover, it was found that the coarse aggregate

type had a significant effected on the compressive strength of the geopolymer.

Keyword : Bagasse Ash, Calcined Waste Water Sludge, Geopolymer, Pozzolan,

Compressive Strength, Coarse Aggregate
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(Si), oxgiiun (A) uae seandiau (O) nUfiSenintulnelfasaranefidaududsgslu
nsvilifans wantiuandreenuvhuiisenedifiaidu Polymer Chain Aty Fslneund

wagldanuseulunsseuisenaugiulume

Si0,, AL, MNaOHKOH ATTAEAIENE,SI0,K, S0,

l

Slurny E

l

Geapalytmet (Si-0-ARC Chain

h 4

M9 1 nsinea15alelnaiues (Geopolymerization)

[y

Tnefandlelnaweslituasilnmainsetlunanagnldunnin fuly Tasduegiv
Sh31danmes Si : Al vesmsisiu Inssastsinanavesilendmosuandldasannis
My [-(Si0y) z = AlO, - In . wH,O . (3)
ilo M fe 5195amlad
- A Nsgmniusy
Z Ao Inuluans
n fie vthetvedluanagnle

w At Saualianavei

daunn ldnTan Geopolymer adasldnruioulunisisinisinugise

Geopolymerization



23 JagUaslyau (Pozzolanic materials)

ASTM C618  Trifdndnmnuvesianuesleau (Pozzolan) 1311 Saniiieenledues
Fan (SI0,) viseeenlynvras®an (SI0,) wazegiun (ALO,) \Uussdusznaunan Tnevily
wéh¥aguerlvauiineand@lunsigenyssaiu (Cementitious Properties) Hossnn usililo
ogflusUvesnsiisndonuaginuiuiifiome  awansaiinisuedfueadeulansen
lai(Ca(OH))  flgamgiundld  wosdenuffSendiwifsendeslsau  (Pozzolanic
Reaction) vhyilsiasuszneulmindqaendilunadondsvan  YanUesleauilolduay
ounImazsifizentuneadeilensenledilianujizerlensturesudiuudvos
waud  UiAseeelvanuasintuiniufitelemstu  duiufvanunsoldtanUoslsau
iieaneusouvesufizelanstulagianzessislununsuniavuinlngvideasunin
VA

JanUealgauuialy 2 vile Aodanlealeauainsssu@ (Natural Pozzolan) Loy
dpluagAunamn (Metakaolin) iusy wae TanUerloauitliildifnTunusssumiss
dwilvajiinnanamnssusngg (Artificial Pozzolan) Wuka UL FanNmu Aznsunings
widn i hudes eeaslsfinusiiddyanndwiutanUedlsaiu Aedesd

<

a = o aaa Y <
ﬂ’J']lIﬁ%LEJEJG]QNRNT\]BVI’]UQﬂiﬂ’]l@@LLﬁ%i’JﬁLi?

24  @13a2a18 (Solution)

2.4.1 arsvamlalonsonled

samladlensonludiimihiivzazane . WasuTanida1susynevetegiiuiuasdaing
Thduasduenzidanladorgliun waz@ding JanUdeseandudaszegluzuvesansiuly
wos samladlansenledinduldleun asladoulansonles (Sodium Hydroxide, NaOH)
welunadeoslansonles (Potassium Hydroxide, KOH) aswa 2 wiaaninsalsinaudy
isgaudiltlin Tneansluifeslensonlsmiiuntomsnnnindesansalsigein mildie
warlidlelnamosaanma lufeilensenleamldfusinunduduroudigs Ussaia 5 -
15 Tuans (WSqyqy1 Iumusutay, 2549)

2.4.2  a15UsEnaudang

ansusznoudnaildiuduasasaelafiondamnn (Sodium Silicate, Na,SiO,) 345l
ABUTEAN 91805183 Na,O : SIO, a9aglriiaasunsed winuanansatunisvinaulaae

A legazdeslduieadiefiuaiuaiunsalunisyinauls  fegreasiafsudamnanily



Nosnainlsznaume Na,O Sewaz 15, SO, Sowar 33 wazul Jowaz 52 (Usgen Jumd

Uselaly, 2549)

25  dvudey

Suudes (Bagasse ash) \dutaswaesldnlssugpaunssininig ddldey
Sov warludes widudomdaiiondnnszualiin Tnonszualiihinanldazlulddmsu
granvnssunelulssny uazdndfivdeaunsaneliuninslifidherdauisussmelne Tu
U e 2562 wuiUsemelneiinandnsesrimunUssinas 130.970 &y wazndann
nsrurunsHaRnsua i muInldd e Ustina 1 S uu ihvudesiiintudiy
Tngjanlssnundanszualiihfimsiluldusslomiroudados Wy neasnsihluldduley
WeuSuanmanlunununsnssy uidilnavoadudesdeniluiivingliindselowd
(EinauanEnTsINssesuarinmans e, 2562)

a

Lé’wmé”aaﬁgﬂi"mLﬁuLwﬁaugulajLLﬁuau Agusy  warlignguge Inevunnves
oumalngndn 30 luesoutuluiloundinudeslitiaanBenfitusnuuroynn
adefuiuEnaUTRadUaTdundRARraunsuaTaly. dmsueeiusynoumaeiives
Enudesnuitduseni  sio, WussdUsneundnmiieudiunauuazidtundutiiy
unaziBen aglutsiesas 65-75 fUSunal SO, A wiliuuammes LOI Aeudnagedienagsdis
oway 20-30 Msi LOI vpududesimAeuitguinfstugudeatudidanaiily
(AT WUNNISANA  uazAly, 2548) mnmuﬁLfﬁﬁmué’a8°luuju6?1muﬁﬂa§mauﬁﬁﬂﬁ
srovnaMsefvennaaiauiusendinty Wuideulitanvedlsauriindug
AounsnTldin T uSsuuTitnasiazdendinnuauasalunisauls (workability) waznns
Buiidnidiowisuiuseuninsssun  AeunIarauEmuSseiinmEsadLuIUNS
annseu n1sFuEaul - msdumseaslsd  wavastinAsuedUmBuR U UABUNSA
5351A7 uaﬂmﬂﬁfmquumaqLé’wmé’aﬂé’qﬁﬂﬁﬂauﬂ%é’mmumsLL%WT’;LLazazmasuaq

[y

1 (freezing and thawing) adufu lgAnitnounsnsssum
dmsulsemalvefimAdeiidedestududeslunuaeundaliinntgh (85
WAUNAL:2553) IasinnsAnwinisuasilelnawesuessinna v udesuasnznou
ihssUdutandeiulneldamsarmeluifealonsonlsd  wavasazanslodoudding 1du
ansnseRudanilal anududuresasavarelaiisulansenlys winiu 15 uay 20 Twans 19

IRINEIUVDI Na,SiOs/NaOH Wiy 0.50 — 1.50 laedutin wul1 ILelnaiuesuesansann



WNYUSRERANAENaUINUTEUT  IMATURsISngenIvseLisuwiiuilelndwesuasainsn

[ v

HARINNY LRI TR IuAMATURTIaA I TuMumaTlunsUNAITou

Y

Tuteengiu  wenaniffmuinisueneduaznisvedidiouisvesileinduesuosdidien

AouthagailowSouiiisududumiueding
msfnwudeugeeiiohunlfunuiyuiismduisdlumsiaeuniadiinmmi

T dhwdesiidneamgeiazhinlflununeuniald waziiviinasnnwediens

v 1 v

anunsoimundendudliguiy udeglsfionunAdeigiudivudesdireutng
e W lwiuenuemy uinaeudivesiiudesluliasumamdn Feilnuauds
v Y A o °o g v wa = = = o & Y = o
YoUNUTRENUANANTY a1 vinuauRvesnsunIaduly duludesdnuideya
sy e deyawmatuanldlunisivunnuaudivesdviugaenvanyauiazdi Ly

Tuauasunia

26  aznautiszn

pgnawinUsyUn Ae azneufuiiAninnssuiunsndmitlseu Tneidueuninfiu
vadnfinosUzlunfuihduudgnilimnngneuneuiiasiingnizuaunsiel  dnwas
pzneuiUszlaeadefufumiley Aefleunieiiozdendenauivinemie feuay
uwanduazdusutudou

mndayalasinmsuuAenisiidonslingneuannisudnhuszulmdulsslond
yaasygia wuiilunsndnisss 1 gnuiadiuns S 1,000 dns Sdwiin 1,000
Alansy aedihAufidnautu 30 = 40 wheduily axiviinangnouRntulssan 25 -
35 dan3usedns (Nsuszdrd@uginig Jwinumatsmiu) 1ndeyauazainseanulseint
WA, 2562 wunsusyuaaugiaig Jwfaavnansauditdsnsnaaiszuvesd we.
2562 Uszaau 17,457,936 gauiadiams Feeadnesiiviinanznouszanas 611 fu (115

Uszindiugiinig Samdaumanseim)



m159991 1 Usuiaumsnani1uszUrvesnsusst1aiundnindainuarsaiu senited w.a.

2554 — 2562
U w.e. WinanUszUfingn | Vnamenewads | Ysinamsnewnas
(Aua) pollagUszanas | sedulpeuszanu
(A1) )
2554 13,048,740 457 1.252
2555 14,240,328 498 1.364
2556 13,989,988 490 1.342
2557 14,259,852 499 1.367
2558 15,358,620 538 1.474
2559 15,762,096 551 1.510
2560 17,197,392 601 1.647
2561 16,574,844 580 1.589
2562 17,457,936 611 1.674

1 : (MsUsgUdugiing Janiaumansany 2562)
lunsmannzneutUsgUlagisnisunluoni nglutshuiunnsuszdu
a % (% = dl' ! qoj a A a g dll =
pilnadwrinuviansany dadenatdiulunsneuinussuivsinuagauiiniuioss 3
mathagnauluisneueniuilaglulagiunisusstaugiinadminumansanulaing

a o A [ o w 5 = & a 1 ¥ o v
YIENLDNYUNBNNINITNNARRENUUNIUTEUN "'ZNL‘U‘Uﬂ’]iLWiJﬂ'ﬁ%ﬂ’]I?ﬁ]’]EJIUﬂ’ﬁﬂ’]ﬁ]G‘I

27 1@IWKYIY
2.7.1 wnashundAgyvading
Usgmelnedinsnennsiinuegoasinon15neasenszgegnineunnivin lagdiu

T duiiugu vonanduiluiuyiadue wWu fuwnste duvzgoad Aunsduin Hukous

[
a v A

Lo Laziulslelas Inguvasiuyindies sesUseivalneg el

widsfinyuruialvgludnnenimszaty SuNoNTENNsUIM WareNe aaunTe

[ o

Aok Jninaseys Wuwndsiiuyuiionisnoasisuagana vinssuyudiuus wiasiuyui

[ ' '
(% [ v A

dAglununimingug Wy unamudulugunegnes Jamingnssays unasiuyulugune

[ [

=) a a ! a o 1 U L a ! a
bIBN 31TYT WHINIUYT LLMﬁ\?ﬁU‘L\J}MiM@WLﬂE}UWﬂ“U@Q WRINUAIINYAUN Lmawugﬂu

21NN Uagdlnayuun Jinguaivs il unasiuyulugneidieuay dunedeay
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W SUNBNIUNT DUNONUBITY Uazdnolesins Jamdaae unasiuyuluduneniagd uas
0]

WnongveAs Jminuasadsid uwiasinyuludinensiunsedty JmMIANIWNGNYT wnds

a

wuuluginaifiuugysed Jawmiafivadlan unasiuyuluginentanlss Smingluviy unda

a

gy ludnetaunile 81108911 uagdtnowing Ymina1ure undsiuyuludunatum

YU JmInasugient uwaiuyuly 9uneilie e JmIanen wazunasiuyulugine

9 9

¥

Uulds Janindu

[ [ [

wraafiuwnste uaziulud ludminays dJminszees Ymdadunys daminnin

N o 6

Janindeslng F9Ina8 wazdIninUsEIUASTUS

o/ & o 4 J

WAL Uzgean Tugunalilesisud d1net unsin dnneaunTziiesh uag

o

gneUselaude Jaminy3sud dunauigy wazdnneyersany FNIngUaTI¥EIl 81100

9

& o (% (% L4

WiegTuns azdlnausam Jamdingiuns snenunsany uasdneyumy Jwinesay

a o v v a v W v v o

Ny wanaNUuImUinUrgeoadludaninngInys Jwmindunys Imiansia damdadiun

@ 3

FardpanySdmdinmasysal wasdwminuns

uvdsiiunseluiuiitmianeg lunansTueenidsanile Wy Smiaguasusil
Jwinasaviny Jninvuestiang wasdwmdauasnuy Wudu

wndsrukoud leduaziulslolad lugunouninsy 91LATNITUAT UaZEAD
wnwian Jmdndszy3 snnenuesln Jminuasaissa wassnetuual Jainmysysal

uwideiunssuan (Funsewdanis Ay wone nsdasualid) lusuneusy
JmIATUNYI

2.7.2 AuaNUANIINaAEAIVRLIY

dmsuauaudanisnamansvienaautivesiunaainuingngg luusewmelne way
AniTANISNaM AR SN zANAYITNeITIUYY Tiuugtoad Auunsln funse wagiiu
weuflus FUsznausiernIsaniise (Los Angeles Abrasion Value : LAA) AUSuginTs
uanviniilegnusInARTELIN (Aggresate Impact Value « AIV) AntSinanisuansiniilogniss
Un (Aggregate Crushing Value : ACV) ArUBINasesduTTldnmy (Soundness) ﬂ"lm’iaﬂﬁu
11 (Water Absorption Value) uazeinnsenssaine (Specific Gravity) liianel3lunnsedi
1 uazs1eil 2 dmsugautivanamansvesiuavsunumaz AR AL
UINIFINEINAUTENBUMILAINITANNTE (Los Angeles Abrasion Value : LAA) AMUTHNMNNT
uanvinilogAUsINNTEULNN (Aggregate Impact Value : AV) suSunaumsunnsiniilegnuss

Um (Aggregate Crushing Value : ACV) AUsInasesduiilidnmu (Soundness) wase



AIUUTENIUTDILTY)

a a

Y

fendl (Secondary mineral content)

1 o & 19 A
NI 'JaQWU‘W'N LLa33ﬁﬂ§@ﬂwqu\‘ilﬂLLaﬂﬂI’gﬂumqﬁ'}QW 3

11

U a 1 1 9 v & (Y a
amsuiuneadanldluiania

1. anaudanenafiansvasiiuludssinalneg (mide : fouaz)

nsinuse | nasuAnYin A1SUANTAN n13A1Y AU N139ATUUN
vilafiu (LAA) A0 LIIAN AINLIIUA nsavlea f299WY (Absorption)
nszunn (AIV) (ACV) (PSV) (SG)

uu 22-33 9.7 -14.8 17.5 - 26 36 - 44 2,68 - 2.76 0.15 - 0.55
Fuvzgoad 15 - 20 121-148 | 11.4-146 | 49.1-518 | 263-292 0.50 - 1.90

Fuunsile 21-29 135-182 | 19.2-238 48 - 52 2,60 = 2.75 0.30 - 1.06
Hunsng 31-75 153-402 | 19.2-375 53 - 65 2.26 - 2.64 1.21 - 3.80
Funoudbas 22 11.0-13.0 | 120-150 | 49.4-513 | 268 -266 0.30 - 1.06
(@sNa AULM kazAME, 2547)
2. auandannamansvesiuimNIzaNiuIun1e (Mude : fevar)
ASANUS ANSUANTAN ATSUANTAN 1SR AU ﬂ’]i@ﬂ%u‘ij’]
yliniiu (LAA) 70 UIAN AINUTIUA msaulaa A9 (Absorption)
NFHNA (ACV) (PSV) (SG)
(AIV)

Huu 2530 7-20 163 -27.4 36 - 45 2,68 = 2.77 0.15 - 0.53
Fuvzoad 15-25 10 - 13 16 - 17 47 =51 2.66 - 2.92 0.45 - 1.60
Funnsiln 20 - 30 9.5 =21 16,5+ 25 50 - 55 2.56 - 3.00 0.50 - 0.80

AUNI Y - 19 17 69 2.69 0.60
Funoudled 20 - 25 11-16 1517 49-51 - -

Ghila A9UWNT hazANY, 2547)



12

3. ANIAIFIUVIAUENTANIINAAIAASUINUIUNIUAZITUABUNTA

Bnmasau NEANINTA TAANUNIG FNTDINUN UABUNIA
N5ANYTD
) <35 % 30 -40 % 35-50% 25-30 %
(Los Angeles Abrasion test)
NITULANTINAINLIIANNTZUNN
<30 % <40 % - -
(Aggregate Impact Value)
AIUANTINAINLIIUA
<30 % <30 % <35 % <30 %
(Aggregate Crushing Value)
il
<12 % <12 % <12 % <12%
(Sulphate Soundness Value)
duUszNaUVRILINGY
3 b <25 % <25 % <30 % -
nii(Secondary mineral content)

(@ina AU ATAMY, 2547)
28  uATpIAgIRUNIRRILIIlalnAweS
a (3 v 1 Y o =2 o &l a 6 ¥ ¥
83N WANUNAY (2553 :unAngs) levinisAnwinsvindlelnawesannanviudes
wazaznoudlszlnlutanmsiu lagldasazaislufeulansenlen wazaisavaneluiiond
anm Wuansnsziudanlal audutuvesasazarsledenlansenlen wiriu 15 wag 20
luans Tonsdauaes Na,SiOs/NaOH winfiu- 0.50-1.50 Tagiwin wuin dlelndmesues

[ 1% v L% 1

dsnidmudosnaupgnomizn  dhdduusedrasniwidadisusiiuiloindues
wosindiinananifiudonifiewiafien uaziidesunsndidufutumugamgilunisia
arudoulugasergdu wenniidauimsvseiuasniasudiewiweilolndesies
isTirdeuinsgaileBsuiisududisusiedsng

3559 UsTReds (2556) Msdnuiduussinvesilelndmesinnidwduhilag
WeUAUTIUANEIAINIATIIY BRTIAIUNANSOYAL YD ADTREASTDIVBIVAT 2 WU fB 1
-1 andiudiu 10 wand wae 12 1 anududu 15 Twaans vinnseulugeufigamail 65, 75
WAy 85 DIAALTYE ﬁmq 1,3, 7, 14 4ay 28 1 9ns1dIuveIdIsaraelonuuTanene
Todeulansenledlidngdiu 1 : 1 nansfnwmuiinimeaeumaaiinuindididuhiud

wwdndudlelndwesiinuaudfduianUegleaiu Class N n1uu1msgIuved ASTM C618
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mdefunsednves Felndluesningn Ao 1 : veunad wihiu 1 : 1 anududy 10 luaans
gaumiil 65 esrwalBan 28 Ju MdsTuusadaseninaesiuasgiuivilelnduwes
Usingiwesinunsginaunsasuiiddnlaanindlelndwes Inenmsiunsiammgesy

L599nves Flolndluesieny 7 328 1 lUudimaesunssdainisiamnliuinin

a a 3 o v v

138F A9BIFUR (2556) Anwinavraslladesinge Nilsenassnvesansusznoudlelnd

Y
[ [

WesHeAS AN ILRLNANAzNBUEIUTEUY TnganTianuNaeslngniuinunauLi
¥ a a 1 6 ¥ 4 ¥ a aa
LAIURRZALAIUHDUNIAANNUNALUNTIUES 325 dosndndesay 5 Mansazanuleiendd
e (NASIOs) uasledeulansonles (NaOH) Jusnszduufisen wuinisldmzneu
wlszfiisnganmgivszana 600 serwaidea Wuian 2-3 il nsuuiiludanu
degliliinuegay 10 lagumidn bimassussednvesdlelndwesuesisgniinisunud
Sovaydus  uazdImudnil  MAaIsULTI9nY0I Lol NALLDSINANIN ANV IUD DUNENATNOU
Wssdsndwnliuay  Welddnsdwsenivansazaelofeulansenleddeolyfionda
nawiniu 1.00 wavanududuansaganelefeulansenled wirdy 15 Tua1s wargaumgdl
YDINTUNA 75 esrwaldua  uanisldnzneuiiussundsmalimanuanunsalunisyinaula
sy oo o X A = P Y s v v v I3 S v oa
anas  lazNeimsinimamunnduleSsuliis uuesansnltau oeduan SR iU

a a
YUALANYD

G.C. Cordeiro, L.M. Tavares, R.D. Toledo Filho (2016) Selective grinding was
identified as a potential technology to reduce the content of quartz in sugar cane
bagasse ash (SCBA), so as to assist in developing an improved supplementary
cementitious material. The selective grinding strategy comprised of a ball mill and
two classifiers,where a quartz-richwaste is discharged as a coarsewaste by the first
one. The amenability of two distinct SCBA rsamples to selective erindingwas first
demonstrated on the basis of measurements of strength of individual particles. The
sampleswere then analyzed with respect to chemical and mineralogical
compositions: and - pozzolanic activity. Results. showed that the quartz content
decreased significantly as a result of selective grinding and classification, thus
increasing the amorphous content and, consequently, the pozzolanic activity for
both of the studied SBCA samples. Moreover, good correlations were observed
between the amorphous content and SCBA reactivity considering electrical

conductivity and pozzolanic activity index tests.
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Marcela M.N.S. de Soares , Dayana C.S. Garcia, Roberto B. Figueiredo c,Maria
Teresa P. Aguilar, Paulo R. Cetlin (2016) The present paper aims to clarify the
pozzolanic behavior of sugar cane bagasse ash-SCBA by comparing it to amorphous
and crystalline silica. It is shown that calcium silicate hydrate is formed in lime
solution with SCBA but the reaction is slow and does not consume all the material.
Comparing its results with the obtained in tests with silica fume and with crushed
quartz show a better agreement with the latter. Characterization of cement pastes
shows 20% of cement replacement by sugar cane bagasse ash leads to only a minor
reduction in the amount of calcium hydroxide formed. This behavior is also closer to
the observed in quartz than in silica fume. The results suggest SCBA should be used
as a replacement for inert constituents in cement composites rather than pozzolanic
addition. Analysis of the microstructure of the cement pastes revealed the presence
of calcium hydroxide in samples prepared with partial replacement by silica fume,
quartz and sugar cane bagasse ash. The presence of this phase in the sample
prepared with silica fume was attributed to agglomeration of the particles that
affected the reactivity of this material.

Moisés Frias, Olga Rodriguez, Ma Isabel Sanchez de Rojas, Ernesto Villar-
Cocina,Michelle S. Rodrigues, Holmer Savastano Junior (2017) Due to economical and
sustainable issues there is growing interest in investigating agro-industrial wastes as
alternative route for future eco-efficient and sustainable pozzolans. The generation
of ashes from cogeneration processes in which sugar cane wastes are used as
biomass, involves significant environmental, social and health problems when they
are accumulated in dumps. This paper explores the scientific and technical aspects
of two Brazilian sugar cane ashes from different processes of production: one from
an industrial cogeneration process and another from laboratory scale, maintaining
the same proportions of mixture (50% mixture of bagasse and leaf). Subsequently,
their behavior in ordinary Portland cement matrices made with 20% ashes
substitution was analyzed. The results show that the industrial ashes presented
variations on the chemical and mineralogical compositions, pozzolanic reaction rate
and different formation of hydrated phases with respect to the laboratory ashes. The

20% blended cements complied with the chemical, physical and mechanical
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requirements set out in the existing Standards, maintaining the mechanical
performance with respect to the control mortar at 60 days of curing.

Venustiano Rios-Parada, Victor Guillermo Jiménez-Quero , Pedro Leobardo
Valdez-Tamez ,Pedro Montes-Garcia ,(2017) The effects of the addition of a Mexican
sugarcane bagasse ash to binary concrete prepared with blended Portland cement
(CPC) and fly ash (FA) were studied. The sugarcane bagasse ash was used practically
as received (UtSCBA), with the only post-treatment application sieving through a No.
75 mm (ASTM) mesh for four minutes. The characterization of the materials used for
the concrete preparation was carried out using RXFE, XRD and SEM/EDS, and the BET
methods. Besides the control mixture, three ternary concrete mixtures were
prepared: the control mixture (C) with 100% CPC; a mixture with 80% CPC, 20% FA
and 0% UtSCBA (T0); a mixture with 70% CPC, 20% FA and 10% UtSCBA (T1), and a
mixture with 60% CPC, 20% FA and 20% UtSCBA (T2). The properties of the
concretes in fresh and hardened states were studied. In the fresh state, slump,
volumetric ‘weight, air content and temperature were estimated, while in the
hardened state microstructure, mineral phases, compressive strength, moduli of
elasticity and Poisson ratios were investigated. The results indicate that UtSCBA can
be considered as a pozzolan even though the LOI content is higher than the
maximum allowed in the Standard. UtSCBA particles are heterogeneous (in shape
and size) with a specific surface area similar to that of the CPC. Because it has a
larger volume of total pores, the use of UtSCBA leads to a reduction of workability
and volumetric weight; however, the air content and the temperature in the fresh
state are not affected. The results of XRD and SEM/EDS suggest that at early ages
both a physical effect of dilution of the CPC and the high carbon content in the
SCBA "negatively affect the compressive strensth of the concretes..However, the
pozzolanic reaction of the SCBA is beneficial at later ages. The combination of 10%
UtSCBA plus 20% FA did not affect either the development of the strength of the
concrete or its modulus of elasticity. On the other hand, the addition of 20% UtSCBA
decreased the strength of the concrete at early ages, but after 90 days it was similar

to the strength of the control mixture.
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Guilherme C. Cordeiro , Kimberly E. Kurtis (2017) This work intends to
contribute to the understanding about the effect of sugar cane bagasse ash (SCBA)
on the hydration of cement-based pastes by focusing on the influence of different
particle size (or specific surface area). Isothermal calorimetry, thermogravimetry,
chemical shrinkage, and strength pozzolanic index tests were performed to compare
the hydration and chemical evolution of pastes containing SCBA with different
fineness and pastes with inert (quartz) and pozzolanic (rice husk ash) materials. The
results showed that a clear change in the kinetics of hydration and portlandite
content by comparing the SCBA with different particle sizes. In addition, the different
SCBAs had a marked effect on the chemical shrinkage and portlandite,with an
intermediate behavior between the pasteswith quartz and rice husk ash. Finally,with
increasing in specific surface area and soluble fraction of SCBA, its pozzolanic
activitywas progressively enhanced due to both portlandite consumption and
physical effects.

Hervé Kouamo Tchakouté, Claus Henning Ruscherb, Malte Hinschb,Jean Noél
Yankwa Djoboc, Elie Kamseu , Cristina Leonelli (2017) Sugar cane bagasse ash from
SOSUCAM company in Cameroon was used to synthesize sodium waterglassas a new
alternative hardener. The new hardener was used to prepare metakaolin-based
geopolymercements. The compressive strength of the resulting geopolymer cement
cured at room temperature for28 days was 32.9 MPa. Samples soaked for 28 days in
water in parallel experiments revealed a strengthof 31.4 MPa. This shows that
exposure of water does not lead to any weakening. The value of waterabsorption
was 7.1% in the water-soaked cements, indicating the presence of fewer pores and
voids_than inthe dry cements. However, in SEM micrographs, the microstructure of
geopolymer cement appears ratherhomogeneous and compact without any change
by water soaking. It can thus be concluded that sodiumwaterglass from sugar cane
bagasse ash can be used as an alternative hardener or reactive ingredientfor
producing geopolymer cement with a high degree of cross-linking geopolymer
framework. The useof this low-value silica-rich waste for producing sodium waterglass
results in environmental benefitsincluding a significant reduction of CO2emission and

energy consumption compared to the productionof commercial sodium waterglass.
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Guilherme Chagas Cordeiro , Pryscila Vinco Andre~ao , Luis Marcelo Tavares
(2019) This paper evaluated the feasibility of using residual sugar cane bagasse ash
with a high carbon content (asreceived SCBA) as raw material to produce a pozzolan
after controlled recalcination and erinding. Initially, the asreceived SCBA was re-
burned using rotary (continuous) and muffle (batch) kilns, both at 600 C for 1 h. Next,
the resulting ash was ground in a closed-circuit ball mill with an air classifier system
to obtain a product with 50% passing particle size of approximately 10 Hm
(SCBA600). SCBA600 was then characterized in terms of oxide composition, loss on
ignition, density, specific surface area, and pozzolanic activity. A hydration study was
carried out using isothermal calorimetry, thermogravimetric analysis and mercury
intrusion porosimetry. Additionally, the performance of SCBA600 in mortars was
evaluated by axial compression tests. The combination of recalcination at 600 C,
low-energy ultrafine grinding of the material and classification resulted in pozzolanic
SCBA. The results also showed that including SCBA600 in cement mortars reduced
total accumulated heat and portlandite content in cement-based pastes, in addition
to refining pore structure and- significantly increasing compressive strength after 3
days of curing.

Kennedy Onyelowe , Duc Bui Van , Clifford Igboayaka , Francis Orji , Henry
Ugwuanyi (2019) This work highlights on the available techniques and procedures of
soil stabilization and to keep geotechnical engineers in the developing world abreast
of the cheaper technologies with respect to soil stabilization.This work also
emphasized on the need to make use of the emerging technologies of seomaterials
and ecofriendly approaches to achieving a bio-based soil stabilization in this field. We
are caught in crossfire when our structures fail due to the fact that soils are not
studied to determine what needs to be done to improve in the microstructural,
mechanical, hydrogeological, geophysical and strengthening properties of soils before
erecting structures. There are lots of soil stabilization techniques and procedures
available as outlined by the present work. Apart from the most commonly used
techniques; mechanical (compaction, dewatering, mixing and so on) and chemical
(lime, cement, bitumen, fly-ash and so on)there are other cheaper methods of

stabilizing and improving the geophysical properties of soil like the use of
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geomaterial additives like bagasse ash (sugar cane foil ash), egg-shell ash, quarry dust,
palm bunch ash, palm kernel ash, paper ash, crushed waste ceramics, crushed waste
glasses, crushed waste plastics, snail shell ash, oyster shell powder, and so on. The
ashes are amorphous materials from the direct combustion of solid waste materials
while the powders are crushed solid waste too. It has been found that these
biobased materials are also of highly pozzolanic properties which has made this a
novel technology because of the green nature of the exercise. The CO2 emission
with utilization of these organic and solid waste based geomaterials is zero, hence a
total replacement of ordinary Portland cement in soil treatment with these
alternative cementing additives is a breakthrough to our environment.

S. Praveenkumar, G. Sankarasubramanian, S. Sindhu (2019) Bagasse ash,
byproduct of sugar production is considered to be an active pozzolan. However, the
effective use of bagasse ash in mortar and concrete needs the controlled process of
grinding to achieve the required fineness and uniformity to meet the standards of
industry. This article investigates the method used for production of bagasse ash with
high specific surface area and pozzolanic activity using the laboratory ball milling and
pulverizer under controlled burning condition. The various properties of cement
paste and mortar blended with processed bagasse ash were analyzed. The chemical
and morphological characteristics were observed using various techniques like X-Ray
Diffraction (XRD), Fourier Transform Infrared Spectroscopy (FTIR), X-Ray Fluorescence
(XRF), Electron Dispersive Spectroscopy (EDS) and. Scanning Electron Microscopy
(SEM). The results show that the behavior of cement pastes and mortars changed

significantly up to 10% replacement level of treated bagasse ash.
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4) MINAFDUANUANIUNIEVINY MMM ASTM C127 Standard Test
Method for Density, Relative Density (Specific Gravity), and Absorption of Coarse
Aggregate

3.1.2 MSVAdRUATINALNAIUNSYINgIULA

lAgNIMARBUMIANY U AULASEIU ASTM C143 Standard Test Method for

Slump of Hydraulic-Cement Concrete
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4.1 wan1snagaunaNUANugIuvas I ltlumuidy

4.1.1 HaNNSNAFRUAMANTRNUFILVBANYIUDRY AxNaUNIUTEUIHT 1IATI

avLuA LaZIIaTINNYIU

AMUAIAUNIZVRUATIUDRY  (BA) AznauunuszUl (WWS) wnlalaevinnis

VNAHOUANNNINTFIU ASTM C188 w3asiuazidenmuuInggiu ASTM C128 wazudasy

NUIUANULIATEIE ASTM C127 WUFIAUEWIUNIZV0UINYIUERE Aznaut1Useu1mn

N9y uyugtlasiuuyeeadviniu 2.34 2,40 2.60 2.68 waz 2.75 mud1iu A1lugaa

ANUAELIYATBINTILYIINTNAFBUAINNINTFIU ASTM C136 dAnvindu 2.73 A1n1sgadai
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¥ aa 1 901 1 [ I a ¥ 1 b
WY AIYITNITIBUUINIUASLNTIUBT 325 NUTIUBUNAATIUUASININGUDI 325 SaHay 3

WAL 2 ANUAIPU AILEAIIUA1SI9T 2
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BA 2.34 - - 3
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4.1.2 mamimaaumﬂ%mmﬁmaaﬁﬂizﬂawmLé”mué’aaLLamsﬂauﬁmiszm

Tnovhmaaoumeds  X-ray ~fluorescence (XRF) awnsaszysenludiidy
psAUsznouvestan Muandunsedl 3 wuindvudesd Sio, iWussdUszneundn uaxdl
oglutiinagannideiieudieuty ALO; - ludmwsszneuisstwnd S0, g9

WAt Wil ALO; BENRALALT

m15797] 3 e9AUsEnaUNINAdvesTanldlueILITe

Chemical
BA WWS
Composition (%)

SiO; 68.25 39.43

AlL,Os 3.83 8.88
Fe,0s 4.05 4.49

€:10) 11.92 1.60

MgO 1.42 1.36

SO; 0.15 N.D.
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No. Mixtures Type of Rock WWS (%) AL/B Slump (mm.)
1 LO.60W5.0 limestone 5.0 0.60 55
2 LO.55W5.0 limestone 5.0 0.55 15
3 LO.50W5.0 limestone 5.0 0.50 5
a4 LO.60WT7.5 limestone 7.5 0.60 68
5 LO.55W7.5 limestone 7.5 0.55 33
6 LO.50W7.5 limestone 7.5 0.50 10
7 B0.70W5.0 Basalt 5.0 0.70 65
8 B0.65W5.0 Basalt 5.0 0.65 20
9 B0.60W5.0 Basalt 5.0 0.60 15
10 BO.70W7.5 Basalt 7.5 0.70 135
11 B0.65W7.5 Basalt 7.5 0.65 53
12 B0.60W7.5 Basalt 7.5 0.60 38
13 L0.60WO0.0 limestone 0.0 0.60 38
14 L0.55W0.0 limestone 0.0 0.55 26
15 L0.50W0.0 limestone 0.0 0.50 15
16 B0.70W0.0 Basalt 0.0 0.70 34
17 B0.65W0.0 Basalt 0.0 0.65 22
18 B0.60W0.0 Basalt 0.0 0.60 10




Stump (mm.)

Stump (mm.)
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WWS=0% WWS=5% WWS=7.5%
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AL/B=0.50AL/B=0.55AL/B=0.60 AL/B=0.50AL/B=0.55AL/B=0.60 AL/B=0.50AL/B=0.55AL/B=0.60
15 14 13 3 2 1 6 5 4
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18 17 16 9 8 7 12 11 10
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Compressive strength (ksc)
No. Mixtures | WWS (%) | AL/B
3 day 7 day 28 day
1 LO.60W5.0 5.0 0.60 170 187 208
2 LO.55W5.0 5.0 0.55 215 220 241
3 LO.50W5.0 5.0 0.50 283 290 317
a4 LO.60WT7.5 7.5 0.60 173 179 185
5 LO.55WT7.5 7.5 0.55 224 230 254
6 LO.50W7.5 7.5 0.50 244 271 300
7 BO.70W5.0 5.0 0.70 50 57 94
8 B0.65W5.0 5.0 0.65 73 79 99
9 BO.60W5.0 50 0.60 110 111 139
10 BO.70W7.5 7.5 0.70 51 61 65
11 BO.65W7.5 7.5 0.65 80 83 97
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Compressive strength (ksc)
No. Mixtures [ WWS (%) | AL/B
3 day 7 day 28 day
12 BO.60W7.5 7.5 0.60 108 112 125
13 L0.60W0.0 0.0 0.60 117 148 169
14 LO.55W0.0 0.0 0.55 182 183 210
15 L0.50W0.0 0.0 0.50 199 244 248
16 BO.70W0.0 0.0 0.70 a2 52 58
17 B0.65W0.0 0.0 0.65 68 70 86
18 B0.60W0.0 0.0 0.60 76 88 102
W 3day @7 day 28 day
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Compressive strength (ksc)
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No. Mixtures WWS| AL/B Compressive strength (ksc) Ratio of
(%) 3day | 7day | 28day | Average | Comp.
15 L0.50W0.0 0.0 199 244 248 230 1.00
3 LO.50W5.0 50 283 290 317 297 1.29
6 LO.50WT7.5 7.5 0.50 244 271 300 272 1.18
14 LO.55W0.0 0.0 182 183 210 192 1.00
2 LO.55W5.0 5.0 0.55 215 220 241 225 1.17
5 LO.55W7.5 7.5 224 230 254 236 1.23
13 L0.60W0.0 0.0 117 148 169 145 1.00
1 LO.60W5.0 5.0 0.60 170 187 208 188 1.30
4 LO.60WT.5 7.5 173 179 185 179 1.23
AL/B = 0.50 AL/B = 0.55 AL/B = 0.60

Compressive strength (ksc)
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No. Mixtures WWS| AL/B Compressive strength (ksc) Ratio of
(%) 3day | 7day | 28day | Average | Comp.
18 B0.60WO0.0 0.0 76 88 102 89 1.00
9 BO.60W5.0 5.0 110 111 139 120 1.35
12 BO.6OW7.5 7.5 0.60 108 112 125 115 1.29
17 BO.65W0.0 0.0 68 70 86 75 1.00
8 BO.65W5.0 5.0 0.65 73 79 99 84 1.12
11 BO.65W7.5 7.5 80 83 97 87 1.16
16 B0.70W0.0 0.0 42 52 58 51 1.00
7 BO.70W5.0 5.0 0.70 50 57 94 67 1.31
10 BO.70W7.5 7.5 51 61 65 59 1.16
AL/B = 0.60 AL/B = 0.65 AL/B = 0.70
/g 160 139
< 10 125
4_C—’ 120
& 102 9 9 94
U 100 86
g 80 o 65
‘n 60
0
5_ 40
£
O
0
WWS=0% WWS=5% WWS=7.5% WWS=0% WWS=5% WWS=7.5% WWS=0% WWS=5% WWS=7.5%
18 9 12 17 8 11 16 7 10
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§71599 10 KANISNAFDUAIAITULSIEAYDNTLBINAINDSADUNTHVINNAYDNENTIAIUAIToA

mlaiseiansasu (AL/B) (iuyugee)

No. Mixtures | AL/B | WWS | Slump Compressive strength (ksc)
(%) (mm.) 3 day 7 day 28 day
15 LO.50WO0.0- | 0.50 15 199 244 248
14 LO.55W0.0 | 0.55 0.0 26 182 183 210
13 LO.60W0.0 | 0.60 38 117 148 169
3 LO.50W5.0 | 0.50 5 283 290 317
2 LO.55W5.0 | 0.55 5.0 15 215 220 241
1 LO.60W5.0 | 0.60 55 170 187 208
6 LO.50W7.5 | 0.50 10 244 271 300
5 LO.55W7.5 | 0.55 7.5 33 224 230 254
4 LO.60W7.5 | 0.60 68 173 179 185
WWS = 0% WWS = 5 % WWS = 7.5 %

Compressive strength (ksc)
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mlanoianasiu (AL/B) (iuvzveas)

60

No. Mixtures AL/B WWS Slump Compressive strength (ksc)
(%) (mm.) 3 day 7 day 28 day
18 B0.60WO0.0 0.60 10 76 88 102
17 B0.65W0.0 0.65 0.0 22 68 70 86
16 B0.70W0.0 0.70 34 42 52 58
9 B0.60W5.0 0.60 15 110 111 139
8 B0.65W5.0 0.65 5.0 20 73 79 99
7 B0.70W5.0 0.70 65 50 57 94
12 B0.60W7.5 0.60 38 108 112 125
11 B0.65W7.5 0.65 7.5 53 80 83 97
10 BO.70W7.5 0.70 135 51 61 65
160 WWS = 0% WWS =5 % WWS = 7.5 %
139
140
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< 120
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E” 100 ” %4
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a2

No. Mixtures Type of AL/B Compressive strength (ksc)
Rock 3 day 7 day 28 day

13 LO.60WO0.0| limestone 0.60 117 148 169
14 LO.55W0.0 | limestone 0.55 182 183 210
15 LO.50W0.0 | limestone 0.50 199 244 248
16 B0.70W0.0 Basalt 0.70 a2 52 58
17 B0.65W0.0 Basalt 0.65 68 70 86
18 B0.60W0.0 Basalt 0.60 76 88 102
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14 L0.55W0.0(Control 0.55) 4.1 210
15 L0.50W0.0(Control 0.50) 3.4 248
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