N15UTEYUIVINTIZAULIA ATIN 18 W InedesuiguasUgu

9 - 10 n9nIAN 2569

NSHANLYILNAITINADALININAZNBUTEUUUIUALLEE

VIQAAMNITIUNINAALTYS

587 NYIUNA! Uay WysInTel Jounsiies”

Angdundanunardsnnasuag1ededusnulnduns urinedemealulagsivusrasnulnduns

*Patcharaporn.phu@rmutr.ac.th

UNANga

o ¥

nznoutitatdsrnlsatnidedndunsnoudunisiidonmdundenugs Tneflaauaudfddyly
nalusdademdsiaunadada Ao farudugann fuTeumansdunidqe desdusznouvdnduaiveu
lelasian worlulasiau ddamudousglussiutiunans suddeilihnmmaaesiiemenautidaiideildan
gnamnssunasdndes swdndudomidunedndndelfifulslninnngnourends uandunmmauny
nslindsruansssund Tngvimsiinseidnunrdugiuresneneudeiniosndesganssmididnasounuudes
n91n wuhiluiavesmgneulidneasldadaue fterig warsesunnuuindndiuiuan dawmanisinaeide
\A309 SEM-EDS uaziaied XRD aonndasiiu wuasdusznaulnssmvasninagnouindedsenaudaesigman
siavmn 3 4lin @0 Si, AL waw Ca wanslidiuinnnazneuildlunuiteduenzautunmamnind dutngRudmsy
Fomddunadadin uaznanmsnadeudnvarmswlndivesdnsdnsie 4 serismanznewidsuasides s
& (ST) wuh fismandau 25:75 Tiandssunufougeanil 17.24 + 0.84 Mi/kg wawdldanududosay 1.29 +
0.24 Tagaa FusdiuTinaidgs Yovar 1604 + 0,59 lavaa Fawanisvadeuuandiimnngnoutnidefidures
Fofiaunsoiufaundudomddnnasadaiifuyanld zﬁquwﬁ\ﬂ\mugﬂLLuuﬁluﬁ"daaammsﬁawwwé’mm

Woada wardiganuanmenweNAlalusuan

v
a o

AEIAY: WeIETnasawde Welnas Tauna nnazneu

WInNTTUNTIdugdenudansusuagnisiniuneg gy



N15UTEYUIVINTIZAULIA ATIN 18 W InedesuiguasUgu

9 - 10 n9nIAN 2569

Production of Densified Biomass Fuel from Sludge Derived

from Brewery Wastewater Treatment Systems

Piraya Kanjanajongkol!” and Patcharaporn Phuinthiang

'Rattanakosin College for Sustainable Energy and Environment,
Rajamangala University of Technology Rattanakosin

*Patcharaporn.phu@rmutr.ac.th
Abstract

Wastewater treatment sludge is classified as an organic sludge with high energy potential. Its key
properties for biomass pellet production include very high moisture content, high organic matter content
mainly composed of carbon, hydrogen, and nitrogen, and a moderate heating value. This research
investigated the utilization of wastewater sludge from the beer brewing industry to produce biomass pellets,
aiming to valorize waste sludge and substitute natural energy sources. The morpholosgical characteristics of
the sludge were analyzed using a Scanning Electron Microscope (SEM), which revealed an irregular surface
featuring numerous voids and micro-cracks. The results from SEM-EDS and XRD analyses were consistent,
indicating that the overall composition of the wastewater sludge consisted of 3 major elements: Si, Al, and
Ca. These findings demonstrate that the sludge used in this study is suitable for combustion as a raw
material for biomass pellets. Furthermore, combustion characteristic tests of various ratios between the
wastewater sludge and teak sawdust showed that the 25:75 ratio yielded the highest heating value of 17.24
+ 0.84 MJ/kg, with a moisture content of 1.29 + 0.24 wt% and an ash content of 16.04 + 0.59 wt%. The
experimental results indicate that wastewater sludge is a viable waste material that can be developed into
value-added biomass pellets, serving as an alternative energy form that reduces dependence on fossil fuels

and mitigates air pollution in the future.
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