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Upcycling Waste Water Sludge for Preparing
Clay pellets as Plant Grow Material
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ABSTRACT

This research was upcycling waste sludge for preparing the growing media expanded
clay from wastewater sludge including zinc sulfide together with clay. The effect of the ratio
of wastewater sludge to clay was studied at 50:50, 40:60, 30:70 and 0:100% wt. and the effect
of the calcined temperature at 700, 800, 900 °C for 30 minutes on the density and percentage
of water adsorption of the prepared growing material were studied. The experimental results
showed that every ratio of wastewater sludge to clay had a higher percentage of water
adsorption than clay pellets form clay. This was because of zinc sulfide waste water sludge
have high porosity, which can be observed from scanning electron microscopy (SEM) images.
The effect of calcined temperature showed that the temperature did not affect the density
of the clay pellets. Moreover, it was also found that zinc sulfide still contained in the expanded
clay after calcination from the EDX result. The results of the experiment were concluded
that the optimized condition prepared expanded clay pellets with waste water sludge was
50:50 %wt. ratio of waste water sludge to clay at 800°C of calcination temperature. By this
optimal condition, the expanded clay pellets had density of 1.97 g/cmB, water adsorption
of 17.5%, pH 5.7 and 412ppm zinc content from zincon assay from leaching test. The estimation
cost of expanded clay pellets with waste water sludge at the optimal condition was also

calculated, resulting 23 bath/kilograms.

Keywords: Clay pellets; Waste Water Sludge; Zinc Sulfide

unii

Tutigtunisugndulifluiiufiineduldsuauionsnniu 1wu n1sugndnUasaansfis
msUgnlifnenliusesiulingzans uiilosnfuiifinudnvasimnzandmiudgnduliilunszang
mlgenn Felédnsinuntagugnivifiautfdiewennia 138 uagnismquiunassinldd
Tangananizenin Yanuan [1,2] Aetaniidenassuniitelflunsugnity wassilriduiivadyiule
Iaduund enaduiaguiladeatiusonatevlanauiuuslinsiv 3 eg1s silavesianuaneraiu
SuvSeTngvisoeiuvie Tnglsdivihfinudeatuiu Aedaddu Thin 51913 uazuandsufne
\heenuFmsnity [3] defvestanUgnuenaindautiginiuds fszmdanan uswnu aaonau

19



Research Article
Journal of Advanced Development in Engineering and Science

Vol.15 ® No.43 « May - August 2025

Aldanelunisndoudu uaznistdatait Snidssantymifeiiudagiafiinaniu vl
aunsaugniwluiiuiideriuldnaend Yaquanvinelunistaguiiavileiitesldfouinfumn (Cay
Pebbles) n3oUnensai3andn Lightweight Expanded Clay Agsregate (LECA) [4-8] iflunstiusa
wilrtududansinan danenldidefumn inderianelurnalng Swaunsassuetuay
2 IMAlan JAunLIwLY AIdunsafig LLazmmmmamiummaﬂmﬁlauﬂizqLmnsmﬁu R
%uﬁ’uLméqﬁmLLasIﬂNa%"]waqauﬁaaﬁuw%'ﬁmq vonanitimsidiefusnunlsentilunwuy
Uqﬂﬂmﬁ’umﬂwal,aawaﬂfwLLawﬁﬁu freUsendanisliin ﬁqﬂy’ummﬁaﬂwﬁﬂumiﬁﬂLmﬂi’aq
wiasltuszavetunidududinusznevlunswiendiafunniiiofuiagUgnifofiuyarives
Lmﬂi’a@?jqLﬁuLLu’;mﬂuﬂWiiﬁaé’hﬁaqﬁﬂuﬁmﬁ’u?ﬁmmé’au é’uLﬂuLﬂmqummiLﬁaﬂmu
°UaqﬁuLLavwd)'\lyuaﬂTWﬂé’umslmiﬁuaqmiﬂ’wuﬁé’qgu (Sustainable Development Goals; SDGs)

ﬂmwuuammmmmam wiofi3unin Upcycling mqmaalmukmm%wmmﬂumimmﬂ
azneudeanlssnunaniduensdaamingnssumigeidulseneureBrdalg (Zinc sulfide;
ZnS) Wudusnn Ineazneusanariinainnsiaulafeudals (Sodium sulfide; Na,S) ) Tudde
ioanUSinadingdosnaninde TnonnazneuainnsnsestieLAseInsesuUALRuA (Filter
press) fiUSinann wavdesdla Tl elunisadiunmsiidn Wewnnmnaeneulsyneudaeansussneu
uazussnienaneulandlunsiianuan uenaniidinuidefidnwnisininagnouinde (9-11]
wranAuen Jefimudululdlumsiininagnouiidssmasiumieniowionduaguan way
Lﬁaqmﬂaaﬁmmflumiﬁ’lmﬂmﬂawfﬂLﬁamLm%'auLﬂuLﬁﬂauLmﬁaui’mﬁﬁaa ﬁdﬁ?ui’mqﬂixaqﬁ
maﬂmqmu“ﬁ?ﬁﬁﬂmmwﬁLvmwaﬂumnm%‘aui’aqﬂqﬂﬁ]'mmﬂmsﬂauﬁ%ﬁa TngAnwensdIu
sswisnneaneuidefuRumie wazganilun1swn Tnemsidonamsfimunzaufiarsanain
audivanennveadafumnfiwieuld Ao nadouaumLLL ANUNTUFD TIATIATIALaVY
Viﬁa&ﬂui’a@ﬂqﬂﬁm%ﬂﬁ TnoUszlomifinnainagldsuanlassmuiiie aunsaanuSunamnazneu
13’1L§&Jmﬂiiqmuqmammiu (Zero Waste) wagastsyaelvifiuninagneu
F/ANLUNTIY

1 mswdsndinfumnanmsasneuide

Auniey @nlsdlaasesdad 3 duansungln s1neies JmiInT1TYT) wAENINAZNOUAN
nsthdminide (Mnagneuindeainnionses filter press UBIUSEN LilvwesuIUoILeTA 1R
fuanuouus saendaiay fantavayd) Redunisawazninngnoutndeldiinggi
03AUsENOUYRIS NI gUNTAIAATIZY5 (Energydispersive x-ray spectroscopy, EDX) #anana
Tuhdenan1sidelugivusoly thumdswaznnazneulumnuaasaudunan 24 lus ndeen
mMsEuMsAnuRs Yimnngneudidenasiumieuuadendssuasuuldusanseunnitelile
ouMATHuAzILNSIRRYUIALUDS 42 1w (mesh) thnnnzneulasAumTeTinunsAavun
rnavfulneilsnsantosaslnethminsywinsnnasneusuiumiensinfu 50:50 40:60 30:70 uae
0:100 Tnedsimiinuossauninaznoutide fufumiodldiliminuseana 30 ﬂ%’miaamLau‘ﬁu
Hunsanaulnelath 6 Jadans ‘waqmﬂﬁummuwaumﬂmmaumLaaiuamsﬁmumqV]LLaquwaq
waaﬂmmwammu 700 800 uaz 900 oiFwALTYE IfﬂElmmmamwmuwmu&umammw 5

20



Research Article
Journal of Advanced Development in Engineering and Science

Vol.15 ® No.43 « May - August 2025

oseabyareuinuisoumgivniitiua warligumgiivnasiiduna 30 wifnniuddosls
PN ianastiagumniivies
2.MINAERUAIANNTLILUUTINYBASARWLNT (Bulk density)
auuTveindumn Bulk density) fuiadldainaunisit (1) e m Aevhmin
goudinfumn e g), v AeUiunsvemsinauiiiudesimeluvendeadium, 77 Aeaadinig
AmAMansiANnTU 22/7 waz r Aesalveadanumni (Mg cm) lunsieseildmedadasiu
wognaties 10 gn lumsmarAnumtiuieds

Bulk density = % =

43
37T

3. mavegeuioravn1snedunvendnfumn (% Water absorption)
Yndafurouwifionmgl 110 esmwadealung 2 ¥ilus idbiduluniosgeanuiu
warthandsiwiinuiia (Wdry) e @) anduiddefumudluihndudunan 24 Filuslnedesdi

5 <

iviadafusnaeanal wdsntuddaauenludaiminidudmesn (Wsat) ((iuae ¢) 1vins

Fuiniiivesdafurmeiiuds nsewiniesasnisgaduiiuansnsaunisn (2) [7] wazluns

a ¢

AnTeiigudeaiuanurukiy degnldedies 10 gnitedneimiesazmanndutiiadey

%Water adsorption = (%) x 100 2
dry

4.msnagauAUunsa-Ana (pH) YaadinAum

msvageuanuiunsa-seadafunldindesinanandunsn-me (oH meten) et
fuwn 5 nfusuasdavaneluiingu 5 n$u uddldwaTafiiiuns calibrate feansazanetiies
fitlen pH WU 4, 7 wag 10 mud1au WEvmsinangegntion 5 ass

5. MFAATIRAILNADITANTIAUBANATOULUUEDINTIA (Scanning electron microscopy,

SEM) uazaunsailiasesions (Energydispersive x-ray spectroscopy, EDX)

Tnothdegseyniaves (1) iafuwfivisuandumidsr 100 % Tastuin (2) nn
prneutEy uay (3) dinduwisenainnanznoufuAumiefiannemnzan Taeddiniu
wWarnnasneuiwseLusltanden uiluinseidnvariuivemumiswazazneuilnsey
Judinfunudasg SEM wazdiasnziisinesrusznouveadnfunisiewmeailna EDX

6.NM151ATIEIUTUUV I INEEAIY Zincon assay

wisuasazatetlled pH 9 Tnenisazansluionlensenles 2.4 nduluiindy 60
anuiamufiuns USuusunsluvaniadsuastidu 100 gnuiadisufiuns Wuldusnadeu
Aaslsn 3.73 nSulaznsausin 3.1 n3U WwssuaTaza18TuAsY (Zincon) lnenisazalsdunou
0.065 nfuluansazaneludenlansenledidudu 1 lwans 1 gnuiadiwufiwnsuaziioaslndu 50
gnuiafieufiuns DWadifuidiafium 1 gnuiadisuiimnsiautuaisazarsswines 0.5
gnuAfleuRIng neaasazaisdunsuiiasvenadumsieti@annaisazaiefogielidang @

21



Research Article
Journal of Advanced Development in Engineering and Science
Vol.15 ® No.43 « May - August 2025

2 o 7 . e 3
looau (zn™) ansavaneiegisasiludintu uasvesssluiiasnenauansazaredegauaeuiy
= <_1a { a = | a a v 9 2 o 1
Auns FauanafeUinannniiunevesduneuiiiinansUsenouidsfeuiu Zn  luasazanediog
unue Mntuidornasazarglilu 5 gnuiadwuiiusslagldindundrinAinisganduuasues
= A A 1% di o A ..
a13avateNialug1Iadiun 620 urluiuns saeiasesindinisganduuas (UV-Visible
Y v v 2 A v v v
Spectrophotometer) fiemanuiduduvesansazats zn' fildnsuarududu (ppm) fensm
119551489 UABU (Calibration curve)

Nan15398
1. §AWALNINEA TNV LHUAAR UL
anwalzmenieanistnn N naul L dsNaLAUAUMTEINEM51d@7U 50:50, 40:60, 30:70

waz 0:100 Sewavlngumtinuaziiluimnfigamal 700 , 800 uaz 900 °C uandda Table 1 Wy

2 a a a - & Ay o o & a a a ' vl a
Windumasudanimalduddusasdmsuadinfuenainfumies 100% lunuseelngnnuiy
meusnwazngly srsandefuanfinineznaunusesludnneluidafukntaznuses ludnR-

% 2 a = = a o v 2 o ' = 2 a = o
ATUUBNVDILUAAULNNUBDLN TN UNN 900 °C wansliudnauinnnagnouinanludnfumITedl

Table 1 Physical characteristic of clay pebbles from waste water sludge

Ratio of  Characteristics Characteristics after Heat Treatment at
Waste before Heat Treatment temperature

sludge: Clay  Treatment 700°C 800°C 900°C
50:50

S LOsdp»

N TN LYY
WYY rY

SOPO S

22



Research Article
Journal of Advanced Development in Engineering and Science

Vol.15 ® No.43 « May - August 2025

a ¢

AuUsEnauvedRdalng (ZnS) Wasuddudsudeinuanusau 700-900 °C AsAnERURITIA

¥
A a

Falnagnszydn [12] innlessuuinved@sduazlessuauvesdaliignuandaeseonuidaiuin
ylmAnaidninsladatuiuiidurnutuiiisingdsdudatuenna seufiseueddnarhlminge
dalududeududsm mafamagedulossluidefumisannsaiatulddesnidefundend
Usyau [13] fignnafdlesuuiniiidineglndvs endnaulessuaulvivinsesnly lnsfuwmiesan
andulovautinvenirsoun Mhuduuasndouminuiisesudalndludeiafunnld Sssngd
fvosdsdalidludodinfiue uasfigumgfinawigsduil 900°C ilofumisamauninaenou
oraiAngnuTlInTy vilvszquesdeddalidansaundundaindiuuenveadinfumndsaingn
AeUFRzefunnutuuazornimuiadudils
uenniislinmeisnunziuionudaiumniidfumies 100% (Snsrdau 0:100) fu
WnRudiiiAumiled 50% (Sas1dn 50:50) sendesganssminuudensia (SEM) (Figure 1) WU
Aveaslnfiumndifinnngneu fifivgsy wasingwsusnnninfveasinfiumnanaumieddilad
SerdalidnandaiifuiaFouduuiudouty Fudussiussneurensiuminiiesduszneudy
norgiludainefiflasedaduuiuiedudoun fufsanusadunpdnunedena il Figure 1 @)

Figure 1 SEM images of clay paddle when the ratio of waste sludge to clay is (a) 0:100
and (b) 50:50 at oven temperature 800°C
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Figure 2 Effect of treatment temperature on bulk density of clay paddles with the ratio of
waste sludge to clay of 50:50, 40:60, 30:70 and 0:100

300
Temperature (°C)

Figure 3 Effect of treatment temperature on %water adsorption of clay paddles with the
ratio of waste sludge to clay of 50:50, 40:60, 30:70 and 0:100
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Figure 4 SEM/EDX of (a) wast water sludge, (b) clay paddle from clay 100%wt and (c) clay

paddle from optimized condition (ratio 50:50, 800°C)
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