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Abstract

This research aimed to study the production of lightweight expanded clay aggregate (LECA) from water treatment
sludge and cassava sludge using thermal process. Significant factors were the ratio of water treatment sludge and
cassava sludge (100:0, 90:10, and 80:20 by weight), burning temperature (800, 900, and 1,000 °C), and burning time
(30, 60, and 120 min). Various physical and chemical properties of LECA were investigated to determine the optimal
conditions. The results indicated that the most suitable conditions were a ratio of 80:20, burning temperature 800°C,
and burning time 60min. Under these conditions, the properties of lightweight expanded clay aggregate were bulk
density 0.75 g/cm®, apparent porosity 64.44%, water absorption 64.82%, pH 6.77, and conductivity 176.63 uS/cm. It
is concluded that lightweight expanded clay aggregate can applied as a moisture absorber in agricultural activities.
Furthermore, this treatment of water treatment sludge and cassava sludge provides a user-friendly approach to waste

utilization and a waste management.

Keywords: Expanded Clay, Water Treatment Sludge, Cassava Sludge

AFaszaulSynne3, ﬂm;%fw,ma”ammw%'wmﬂsma@% UMINYTIRIFIIANN SUNBAUNTITY TIRIANAIEIAN 44150
;ﬁwmz«mwmﬁ, AT RILNARBUUATNINEINTANEAT URIINNRBUMIEINNN SLNBNUNTITE TanTauniaInu 44150
Bachelor Degree Student, Faculty of Environment and Resource Studies, Mahasarakham University, Kantarawichai District,
MahaSarakham 44150, Thailand.

Asst. Prof., Faculty of Environment and Resource Studies, Mahasarakham University, Kantarawichai District,
MahaSarakham 44150, Thailand. Email: panjai.s@hotmail.com

N

N



Vol 39. No 4, July-August 2020

LN

Tunszuanmindatindszdlasialy az5uduainms
guﬁﬁﬁummmﬁqﬁﬂﬁaaw,iﬂ;ji:uu N IauE
gmaumsﬁuLLazgum'svaﬂLﬁ'aﬁ’m’ﬁﬂ%'ummwmﬂu
ﬂm-@mLLazﬂhﬂsl,umi@mmﬂauagmﬂLLmuaamm6)
wazDNEIINFIIANAZNA 1INTEI TUUMIANARDIL
LLazm‘smnqmmwﬁ’] ﬁangﬂdﬂﬂﬁ'ﬂLﬁuiuﬁngLﬁa
5ami§mhwiavlﬂ1 Fannszuawnsaenanaluudacd
Uszinalneasdl Guaznaudszthandsanaznanuasss
nsaslunszuIwmsHaainy sz s Inenn Semnd
mﬁ@miﬁvlajgﬂ%%maﬁﬂﬁddNam:ﬂwiaamwwmﬁau
Iof 15w vnauaznandszih lilsnay asanduaznon
Uszthflasddsznavsesezgfiifiomdudiwinann (ds
uaadlu Table 1) Mlkoresanaiudimanadyidulazes
NN ﬁﬂﬁmsgﬂﬁum@lmmma:ﬁwmﬁmgm‘hﬁﬂ Tu
Vsnmfiiinsilenavle 1Wudu? wazanmsfiauaznam
dazthilguandanaofuwmnien ‘nu"l,%lga Snwme Lite
fud awssiaue mmmuﬂﬁﬂui’mqaulumiwﬁm
TN INFULazLAS DA WAN® LLaﬂﬁLﬂui'@lqaulummam
ufanyszanu’ ;ﬁ%’ﬂﬁﬂﬁaﬂaﬁa:ﬁﬁaumnauﬂizmm
Il unsHaaaaumniminILN (Lightweight Expanded
Clay Aggregate: LECA) ﬁ'ﬁd%‘@’jmﬂui’a@;ﬂgﬂﬁﬁﬂﬁavlﬁ%fu
mmﬁﬂﬂuﬂaqﬁu iiesanaansaTiesnnanuduli
NUaK LLazLﬂuﬁfa@gﬂqwﬁﬂamﬁamwm goruaziladnis
ﬂwsgmLﬁywﬁwﬁua'\ﬂnWSs@ﬁw udsanuasin il
Taauananlalaslding® lasihduaznaudszthanldunuy
aumﬁm%aLflui'mqau%é’ﬂlumiwﬁmﬁﬂﬁmmﬁmﬁﬂ
wnuazazdnmslenniuinUznasdalunanaasldann
AARINNITUNIINEAT (Agro Industrial By-Products) ‘ﬁ
ldanlssnunfauiliduddendsdaldinduiagnie
“?vlq‘ﬁ'L“ﬂumaoLL“’ﬁqﬁﬁﬂ%mmmﬂﬁq@mﬂﬂsxmumma@
wilsiuddendsanduwiaguas FamniudnUsndoniud
ﬂ’%mm’éuw‘%ﬁmqg&Lﬁa"l,@i”%’umwu%amuﬁ@msﬂﬁﬁ’%m
ﬂ’]ELN’W‘lMﬁﬁ’]lﬁLﬁ@ﬂ’]iLﬂéﬂuLWﬁmadﬁﬂiﬁalﬁLﬁ@gW‘g‘u
ms’Lmﬁ@ﬁuLmmn%uﬁﬂﬁlﬁuqmauﬁmumi@@%u
inldundadwminndgniu® Tagluwnuidedl RRHENR
fazvimsdnndeanazinsaulumIna ol aawun
ﬁ’mﬁﬂL‘].I’II@]ﬂﬁﬁ]’]im%]’mﬂmﬁllﬁaﬂ'mﬂ’l&Iﬂ’l‘wLLN:Lﬂﬁ
yaafiadurnnninuingals Tagdss Tominldana
F3vitnenmiionnmsnaaadurinminuisanse
il selomtlaua Efamsm@ﬂ%mmﬁ'a@!mﬁaﬁomﬂ
m:mumswamﬁwﬂszmLLa:qmm%ﬂsmmimwm R
fuaznandszth waznmniuddends lilwgananseny
dasanndanlasnnanis

Production of Lightweight Expended Clay Aggregate from Water

Treatment Sludge and Cassava Sludge

Janaunsnluazisnis@inmn

MILAIBNINYAL
fuaznontlrzthiltlumsdnenldunanlsnaa

ihssdmiaumansay vnmsuondsanysnaen an

TusnniuuadnsesuaauIaudsasILnNsITon lwas

4 auﬁﬁaumw%au (Hot Air Oven) ﬁgm%gﬁ 105 84961

wados Wwna 2 $alu

SnSunnduidznasldannuSem urswudls
Iu $ie JwmTanwiung Qﬂﬁ’mﬂ@l’mlﬁLLﬁdﬁ]’mﬁuU@
FIHLASBIUART JauGIUAZUNTITaNUBS 16 auﬁﬁau
A21U38% (Hot Air Oven) ﬁqmﬁgﬁ 105 aveLTaLToa 1u
1 2 571w G’T}dﬁﬂwm:"uaaﬁumnauﬂs:muazqmauﬂ?\
yasduaznandsziannuisofituendugs Figure 1,
Table 1 W8z Figure 2

Figure 1 Water Treatment Sludge

Table 1 Chemical Composition of Water Treatment
Sludge’
Substance Composition (%)
sio, 56.76
ALO 20.33
2 3
Ca0 6.03
Fe O 0.70
2 3
Na,0 463
KO 1.51
2
MgO -
SO, 0.47
Lol 6.95

473



474

300
450
400 4
350
300
250 1
200 4
150 4
100 1

Relative intensity

0 5 10 15 20 25 30 35 40 45
Degree two theta

Figure 2 Structure of Water Treatment Sludge’
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Table 2  Characteristics and Properties of Lightweight Expended Clay Aggregate®
Lightweight Expended Clay Aggregate (LECA)
Water Treatment Commercial
Characteristics Sludge: Cassava Lightweight Expanded Clay
Clay: Rice Husk (1:1) .

Sludge (80: 20) Expended Clay for Plant Growing

Aggregate
Morphology -

Burning Temperature (°C) 1,000 - 1,100

Bulk Density (g/cm®) 0.72 0.6418 0.6514 0.3-0.7

Water Absorption (%) 64.82 100.21 80.34 14.7-16.5

Porosity (%) 64.44 71.68 58.90 50-80

pH 6.77 8.79 pH 10.12 pH 6.2-6.8

Electrical Conductivity (EC) (uS/cm) 176.63 547 1,137 700-1500
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