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Abstract
Background and Objectives : Non-recyclable waste (N-RW) cannot be efficiently disposed of while sludge from
domestic wastewater treatment (DWS) must be disposed of by landfill. Decomposition in the landfill site causes
greenhouse gases. Non-recyclable waste can be burned to produce energy with a binder for forming. The objective
of this research is to study the characteristics of co-pelletizing fuel from non-recyclable waste which DWS was used
as binders.
Methodology : The moisture content, mixing ratio, and ignition ability of co- pelletizing fuels were conducted. The
study was done at a moisture content of 0%, 20%, and 30% according to the ratio of DWS : N-RW including of 8:2,
7:3,5:5,3:7, and 2: 8 respectively. The physical and chemical properties were analyzed including bulk density,
moisture content, ash content, volatile matter, fixed carbon, and heat value according to the standards of the
American Society for Testing and Materials (ASTM).
Main Results : The co-fuel can be pelletized at the moisture content of 20% and ratios of DWS : N-RW of 5:5, 3.7,
and 2:8. The co-pelletizing fuel was suitable according to standards, guidelines, and waste qualification criteria for
processing into fuel briquette and the interlocking block of the Department of Industrial Works. The ash content was
19.10+0.44%, 16.07+0.21%, and 14.92+0.34%, respectively. The heat value increased as the proportion of sludge
from domestic wastewater sludge decreased, 4,518+ 159, 6,781+42, and 7,532+ 346 kcal/kg, respectively. For
ignition, co-pelletizing fuel at a ratio of 2:8 could ignite for the longest time of 205+5.3 seconds.
Conclusions : The Moisture content is 20%, and co-fuel can be pelletized at a ratios of DWS : N-RW of 2:8 which
is most appropriate. The co-pelletizing fuel has a heat value of 7,532+ 346 kcal/kg, ash content of 14.92+0.34%,
and ignite time of 205 +5.3 seconds.

Keywords : domestic wastewater sludge ; non-recyclable waste ; co-pelletizing fuel
*Corresponding author. E-mail : cwanida@tu.ac.th
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dszinnnanainangsnageanms (Food Delivery) Fvainaniunisainisunsszunnaaslsalafalalsun 2019 (COVID-
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o aa % b % 1 1 1] b % a @ a $% 1

AnwazaNdinIag untenn WA Anurei kRN dauduiaifuniimeeilaadseuins Taun
1BUANNTY TNNaE0 13NN uan7svwie 13NN aANSUauAdsa Az Bu1iANEeU B9 4auLlsena L maInas
gadngon Hun nanpznauaIni@egNTy uazaziIng) wudl NaNAzNauAINEIALENTY HLUFNIMANIL LY
993 2.95+0.02 kg/l FN104A1T Y 80.10+0.030% tnetdatNINAZNaUARIUNINIAAANTURAMAR 75 89A7
wadaa uszazinan 2 40lue nanaznauaIniAsguTIui BN AIAMNNUILLNIIN 1.65+0.03 kg/l AIINTY

a v a = 'Y o/

0.25+0.025% NUFNULEN 47.43+0.099% N1FHNDMANTIZINY 46.14+0.067% NUFUIASLANANHD 6.15+0.198%
uwariiFunumnNteu 2,552+ 14 kealkkg B¢ lsimsnzassianisinluudsghiludem@ensinuesiuinnsgiuuuamicuas
mmsﬁﬂmmﬁﬁmmLﬁmﬁ@mmﬂigﬂLﬂuLLmL%Lwaq wazudanilszanu (Department of Industrial Works, 2012)

(Table 1)
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Arua8zN NN AT NUUILUWIIN 0.05+0.002 kg/l HUFNNMAINT W 0.29+0.070% HiFu1nuiEin
2.34+0.088% HiFN10Ud1792LMe 2.06+0.118% NUFN1MANSLAUAIAY 95.31+0.175% wazHiFu1niAqnubay
9,633+233 keal/kg (Table 1) TerazAni1lamantmiullnunmusiuinsgruuianuazinusinuanifizeude

wanisulsgiifluuriadamas uazuaanilszanu (Department of Industrial Works, 2012)

Table 1 The properties of domestic wastewater sludge (DWS) and non-recyclable waste (N-RW)

Domestic Wastewater Sludge (DWS) Non-recyclable Department of
The properties Unit Before moisture After moisture Waste Industrial
content reduced content reduced (N-RW) Works, 2012
Bulk Density kg/l 2.95+0.02 1.65+0.03 0.05+0.002 -
Moisture % 80.10+0.030 0.25+0.025 0.29+0.070 -
Content
Ash Content % - 47.434+0.099 2.34+0.088 <20%
Volatile Matter % - 46.14+0.067 2.06+£0.118
Fixed Carbon % - 6.15+0.198 95.3140.175 >15%
Heat Value kcal/kg - 2,5652+14 9,633+233 >3,000

2. ANHOS YT ALNANEALIATIN

ANnNIRNENEN BT Ta T NAIS AL AN %qmmmwrjmmmﬂ@umm‘fwLﬁmmu wazaaznIwg lu
BnnuAIEY uazERsdauRne wudnTBanmArEu 0% uas 30% lanansnsaidali wiBunmaanidu 20%
#Aun0emLin la Tmﬂﬁmmxﬁﬂmﬁﬂwmmmﬁﬁ\‘i‘?:(Table 2)

- 1BuNIAIN T 0% ﬁﬁmmmummmﬂmﬂ@umnﬁﬁLﬁmmju S UUTAINWEN 812, 7:3, 5:5, 3:7 LAz 2:8
ANNANAL HANUUILUNTIN 1.31+0.045, 1.12+0.089, 0.81+0.077, 0.50+0.069 LAz 0.34+0.055 kg/l AMuanaL Tae
ANLLNLINA AR BT E R ARSI BT AW RNENNTY B WA T RN AT B e aa 20.60+1.01%,
19.33+1.53%, 16.70+1.66%, 15.37+1.12% WA 15.01+0.85% ANNAAL douiBrnnanaeuiiuaumudadaues
nnAznauantdsguIuiianas Tnaflisunmaanabeu 3,470+356, 4,443+316, 5,634+395, 6,819+371 uAY
7,921+158 kcal/kg ANNAIAL

- 1BunmuAaNT Y 20% ﬁﬁmmmmmmnmﬂ@umnﬁqL%ﬂﬁ;mu S UENINGN 8:2 7:35:5 3:7 UAY 2:8
ANNANAL HANNUUILUNIIN 1.55+0.038, 1.37+0.045, 1.07+0.101, 0.58+0.078 LAz 0.43+0.085 kg/l Auasu Tae

AN LUBIINAA AN BN AAZIUTBI AW UANNINTU UL LN DLEVHUZNIUARRY 23.17+1.07%,
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21.43+0.59%, 19.10+0.44%, 16.07+0.21% WAz 14.92+0.34% ANNAAL donrunauAnsteuiiunudngautes
mnm:ﬂﬂumnﬂyﬁlﬁmmu%mm Taafifsunmuaauben 2,858+ 150, 3,187+210, 4,518+ 159, 6,781+42 Uae
7,532+346 kcallkg ANNAAL

- BunmenaY 30% ﬁﬁmaﬁmummmﬂmﬂﬂumm‘fmﬁmmu L YUEAINEN 8:2, 7:3, 5:5, 37, Uaz 2:8
ATNAIAL RANAUNLUUIIN 1.73+0.098, 1.56+0.038, 1.07+0.044, 0.70+0.069 U4z 0.48+0.048 kg/l AMNA1AL Tng
mmumLniummmmLﬁ@ﬁﬁmzﬁqum@wﬂ:ﬁﬁw”ﬂ Lﬁ'umﬁyu LﬁuLﬁmﬁuﬁmmLﬁﬁﬁﬁmm@mm 24.53+0.50%,
23.13+0.78%, 20.00+0.50%, 16.17+0.76% WUaz 15.64+0.87% ANa1au taafifuriaainfan 2,880+257,
3,354+199, 4,121+73, 4,615+152 WAz 5,324+148 kcallkg ANNANAL

3. MavAaBLN12907A [Wiilasy

1% '
o K 14 A

a Oy Py a o & 1 . .
aannimedaunsqann ilidesdiusendemadnilinion NentugLlAaaiAses Pelleting press Uinnn
AINNTU 20% WUGINEAPIEIUTBININATNOUANNHIALTNTU © 22N INEN 2:8 arnnsnqasniliuiungs
FTHZIANARE 205+5.3 TUNT1 909A9NARSRAIIEIN 3:7 5:5 7:3 ua 8:2 Inaidlszazinainisinlniafe 90+6.1, 70+3.6

50+4.3 WaY 5+1.2 AU MINAAL (Figure 1)
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Figure 1 The ignition time of Co-pelletizing fuel from domestic wastewater sludge (DWS)

and non-recyclable waste (N-RW)
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Table 2 The properties of co-pelletizing fuel from domestic wastewater sludge (DWS)

UNANMNIAY

Ratio Moisture Bulk Density ~ Ash Content  Heat Value
Remark
DWS : N-RW Content (%) (kg/l) (%) (kcal/kg)
8:2 0 1.31+0.045 20.60+1.01 3,470+356 Cannot pellet
7:3 1.12+0.089 19.33+1.53 4,443+316
5:5 0.81+0.077 16.70+1.66 5,634+395
3.7 0.50+0.069 15.37+1.12 6,819+371
2:8 0.34+0.055 15.01+0.85 7,921+158
8:2 20 1.55+0.038 23.17+1.07 2,858+150 Pellets
7:3 1.37+0.045 21.43+0.59 3,187+210
5:5 1.07+0.101 19.10+0.44 4,518+159
3.7 0.58+0.078 16.07+0.21 6,781+42
2:8 0.43+0.085 14.92+0.34 7,532+346
8:2 30 1.73+0.098 24.53+0.50 2,880+257 Cannot pellet
7:3 156+0.038  23.13+0.78  3,354+199 | & :
5:5 1.07+0.044 20.00+0.50 4,121+73
3.7 0.70+0.069 16.17+0.76 4,615+152
2:8 0.48+0.048 15.64+0.87 5,324+148
AANTUNANNGIAE

nNAzNauAINUALNTW H1BNIIANEEU 2,552+ 14 keallkg laivinnzansanisinluul s iiudamas
fALYe (Department of Industrial Works, 2012) InedanafesiunisAnuaedsanenl Aunsdasd? (Chansongsri,
2014) uazdIgu §329WUS (Sangkhaphan, 2018) IasaNNINAZNaUANTEIALTNTUR AT LaziFuIuANEau

v v

fin il muamuantFRugureademassau lusnsfvsziwi fuanidullnanusfunsgiun
LmeqLmzmmbﬁﬂmmuu"ﬁmmﬁﬂLﬁﬂmﬂmigmﬂmwﬁ Feinae uazufendszany %qﬁmumlﬁﬁlﬁmmmm’é@uqq
N1NN91 3,000 keal/kg wazfitBunnudinanndn 20% (Department of Industrial Works, 2012)
ﬁmmmw’é@ummL%ymwﬁwjvmLﬁméqumnmﬂmﬂﬂumnﬁﬂ@ﬂ‘qmu wazaEzAWE TRANIANTY 0%
Smondau 2:8 WiAnAnubaugefigad 7,921+158 keallkg uwiliganansadauinlé Lﬁmmnmnmnﬂummfmﬁm;mu

Fanuinilusalszanuianuadudios a9la N70HAR AR LEULALAALNINIWAMNTY 30% THaN1708RLER LA
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-:‘ll = r_'l” a u’l al o & e o & v d” -=l| ° o
Wasannianzusniinll nanazneuani@eguau wazreziawin liduiuilufien pnuTunmnizandniy
\TanANEAATINAINNINAZNEUAIN AT NTULATIEEANET TAuA Ysn1ninanTu 20% tnednsndou 2:8 &
IR INEauNINTgR 7,532+346 keal/kg LHasanHdndauresaaziinginan wardliunoniintiesngn

4o d 4 T «

14.92+0.34% Tedndiunnunzanivenisudegifluuviaaenas uazudendszau auninsgiunsnisenu
geAa11N39M (Department of Industrial Works, 2012) laun §nsndauninaznauaini@aquauseaasinwindndou
5:5 3:7 WAz 2:8 AMNANAL HasanfiLiuiuannaFen wazidnegluninsguniunasiniuuelinasainda 3,000
keallkg waz 20% AINAIAL NsiindndautastezAim3 i litinnnaabaiingaay lunsinaindndouzes
U!/ al ° ¥ 4 v Aal d’j :/l d”nﬂl Di/ al =
nanazneuidegnawin i uaNtauanad uazlinninfingalu Matlitlesannaznauain A ag gLl
doutlsznavaesanseiiuyiadsne veradszneuficedaniunaidaneanlas uintidaneen o vsedludaunn s
(Sangkhaphan, 2018) Taeinannnisduitleulunndeinnuazannzneuludennnznai (Painmanakul, 2014) 1a
an19nidalalaenszuaunisintinu @189 gu Tl WanaINBNIRANANTARANATNOY FINTINANTLAR I15INT

o o o o A g a A ey oy v & A v @
anAzneu lunszuaunistintdnunde dauaseiivimdnldannsown wlls newnaewadsitiunnutinnazi

oy lunisienud waziinaauesanlunisindmbnffinidu (Tangmankongworakoon, 2014)
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