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Abstract

The canned tuna processing industries, It is an industry that is exported and generates a lot of income
for Thailand. But on the other hand, it also creates environmental problems from the waste produced by the
manufacturing process. Therefore, this research focuses on solving the problem of the utilization of sewage
sludge from the production process. By being used to produce fuel pellets This can replace the use of coal in
boilers and also save the cost of waste disposal. This study will focus on the physical properties, calorific
heating value, and financial return of investment cost of using sewage sludge. The results of this study will be
a guideline for the best utilization of waste. Both in terms of reduced costs in waste disposal and convert waste
to energy. The results of the study showed that the fuel pellets produced from the sewage sludge had suitable
properties to be used as a substitute for coal due to the relatively high carbon content and sulfur-free. Including
having a good calorific heating value, 12.56 MJ / kg, can reduce total costs, 59.58% and have the following

economic returns: NPV 48,328.03 baht, IRR 31.19%, B/C 144.64%, and the payback period is 3.0 years.
Keywords: sewage sludge, financial return, waste to energy
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e miilenziasddsznoumg (Ultimate Analysis)
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® MATnaFaUIBWNITMIBINAKa FT-IR
MIIaTreunaia FT-IR ﬁLﬂumﬁmﬁ:ﬁl,ﬁaﬁgaﬁuazﬂa%mﬁm‘ﬁa;;hamﬂmﬂauﬁn
A 6 v w

L&Y 69 Elﬂ’]il"]qj/l,'ﬂ ABANIINTZ @‘jum‘sﬁuma MENALRIAUNTITA wazudsnaidwadnasusiwnig

o [ Aa o ¢ .
ATWIATHAILRUNTILTIDBNUD (Fourier Transform)

® mMyAT=ALTIANNTaN TG/DTA
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o wada9tugnT (Net Present Value : NPV)
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® SzHzlIAIMIAUNY (Payback Period)
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A a 6 (3 & ¥ a va & a
AN 1 HANNIIILATIEN adﬂﬂi:ﬂauwugm“uaamﬂmﬂaummﬂLLazauummdmame

Analysis Sewage Sludge (SS)* Coal [16]

Proximate analysis (wt.%)

Moisture 13.29 5.00-10.00
Volatile matter 60.98 25.00-40.00
Ash 20.86 8.50-11.30
Fix carbon 4.87 38.70-61.50

Ultimate analysis (wt.%)

C 30.41 76.0-87.0
H 6.78 3.50-5.00
N 6.70 0.80-1.50
S 0.00 0.50-3.10
HHV (MJ/kg) 11.84 26.00-28.30
*dry basis

v
= a A 1

a ] a & an o a A 1a
IANAITINN 1 W‘]J'J'Tﬂ'lﬂﬂqiqLﬂi']z‘ﬁaﬁJ‘U(ﬂ’Uadﬂ']ﬂ@]:ﬂ@u%']luaﬂNﬂ']ﬂ:nll’ﬁuﬂ%’ﬂ 13.29% NUIunw

ANTUAUAIN 4.87% fSanauthegn 20.86% LL@iﬁﬂ%mm’uaomﬂmﬂauﬁmﬁﬁﬁmmsm:mleﬁgaﬁa 60.98%

o
& o o

A o A a a v a 9 a Ao & a o
uwazldanuiaugs 11.84 Mikg Sinarasmyiianzinimuadalndidusnuanuitondnufunisfsanunin
aznawi LRy [5]

o [ a & & o A v v A a & A4 a &
fniumaiiensiesdlsznanvaimg dufiunmsdiamildiaiasiined CHNS Talianeiuaz
PNLBHABIRLTZNAUVAIA28EIININAZ N UL FE I@ﬂ’iLﬂﬁﬂ:ﬁé’cﬂamaaﬁﬂi:nawaam@;ﬁﬁm”muvlﬁuﬁ 719)
Carbon (C) 519 lalasian (H) ;g lulasiau (N) uazmgiwzdu (S) laswamitianzdanduldlufiantg
a o A o< = a a o P [ Y a ' = v aa
WWoanudiwianald waziduldlufaniadeinvauwissifiernunmnaznawinge [5] ednelsnaudadan
& g a o @« o = v & o % o a g a
dszmsvesmnaznantinifefife JUsinamuzaudinnn Sauaasliidninnunsdnsumsiiuniaaing
P RR QI ATl g g
o milATERnasaumIBwNIgMamnaiia FT-IR
AN3UN 9 waza3en 2 iunslienzdlasisinrainmnaznawinfodasinaiia FTIR lagan
o { 2 % o . %
N3 wuanﬁyﬁmﬁ wave number 3678-2678 cm™ TN IINUNIIEURZLNIaUVEI O-H stretching 289103989
. . a o A ' \ o
hydrogen bonded alcohols, phenols LLaz carboxylic acids Uuldlufantadoans [6] mmmﬂumamyryﬁm
gananiazdiasddsznavvesindunan teundusyuimi wave number 1782-1482 cm™ @39nU C=0
v { 1 a 4 ) a Qo g
stretching 2841A398379 amide Nanainfinanasdvsznevvedldsin Fudwlulufemadolnyu [7] venainit
@ o , LA A o [
SINUFUIMEIWIRQNA wave number 1160-980 cm™ T9ATINUNITAUI LA awVay C-O stretching Vo4
v =3 Qs 1 1 { 1 a Ag {
lasaaihs carboxylic acids (wllufianiadsaniy (8] madnzidugiuves siica filivIgnidnuiainnizgn

A v 1
mamaﬂmum
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Absorbance

3352
3190
1894
1732
1570
1408
1246
1084

922

760

4000
3838
3676
3514
3028
2866
2704

WaveNumber (cm™)

gﬂﬁ 9 MIIATIHLATIRIIIVBININAzNaWINLRUAIBINATKA FTIR

@137197 2 Functional groups U89NMNazNawiILEe

Wave number (cm™) Assignment Characterisation Reference
3678-2678 O-H stretching hydrogen bonded B. Kim.,2013 [6]
alcohols, phenols,

carboxylic acids

1782-1482 C=0 stretching amide Grube et al., 2006 [7]

1160-980 C-O stretching carboxylic acids Senesi et al.,2003 [8]

o  mylANzALTIANNTaw TG/DTA

A v =S a1 A o a =1 :&’ a o v =S a ar a AN o
welnauiisaud@eng g iddyaedasomds ndudesd@nsneandoavasiagfuildidu
Wamandaduatnefmeisunn eRanTNATIEH Thermogravimetric/differential thermal analysis (TG/DTA) f

a a { ~ v :’ A 1
amnnd 0 - 950 °C lugnzanmainé ‘[wgﬂﬁ 10 (umylienzvidayamnaznawiids 99 nnawu i

S a A 4 a o o g A a ° ° A g

mMnaznawiLFoTUNEgYLIEIINBUNIINMINTIzAgIiINamnnd 84 °C uaz 155 °C T9529UNa D09
S A ' o a o Y A & S a a a a a
mMnaznawinliuazanadatnItalan uaziialianusauAndudaly ﬂ'mmnaummm:mwmiﬂwqm%qu
243 °C wanvaInnaznawifsazanasad wdailasanmsgyiiolulasiaiiindn aunszisgunnd 849

°C 1iudwldaz lidmafuundasniadnuan @°aﬁfuqﬂﬁ$aﬁafhLﬂmﬂuqm%uq@mﬂm%ﬁ
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E‘ﬂ‘ﬂ 11 ﬂ'ﬁ”ﬂ%gﬂl,ll(ﬂL%aLWﬂGil'mﬂ'm@lZﬂau%’lLﬁﬂ

a ¢ & = & a
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A a ¢ & & an & a = X a
AN 3 Naﬂ'ﬁ?Lﬂiji%aﬂﬂﬂizﬂaﬂwugquua$aNU@Wn\'iLﬁaLWﬂﬂTaOLN@L"UﬂLWﬂJ

Parameter

Pellets (%wt.)

Proximate analysis (wt.%)
Moisture

Volatile matter

Ash

Fix carbon

HHV (MJ/kg)

LHV (MJ/kg)

47.91
37.38
8.34
7.22
15.13
12.56

= [y [ & & a
4.3 ﬂ'liﬂﬂ‘]‘.’l"lﬂ']'lﬂlL‘ViN'lgﬁalﬂ'lﬂlﬂiﬂﬁﬂ'lﬁ(ﬂ{l%ﬂ'lislﬁ\‘l'lﬂl&lﬂL?faLwa\‘l

WAIINNU N ATBLNEI ML AT IR IV AN TOLNRILN AR AIWEIITUN LATU LNANINALNUAIT b

' a A . + v & a o 4 @ a4 v & °
ﬂ’]%ﬂ%ﬂiid{i"l%é}@lﬁ’]%ﬂiﬁ&lLLﬂiEﬂﬂa’]n%’]ﬂi:ﬂ?JGSL"ITL‘]J%L‘HFJL‘WB\?%Q?‘I smm‘wawmﬂmum:mmsnmm

AANZAHANDLUNUN M UATHIMEATIINNTI TN Ta TN R 109013797 4

A13797 4 NINAIZRRAADLUNUNNMNULATHIAFATIINMIFIULTALTLNE

Parameter Sewage Sludge Coal Unit
Manufacture Capacity 8,760.00 8,760.00 kg/Yrs.
Investment Costs 20,650.00 - Baht
Material Costs 0.00 3.00 Baht/kg
Operating Costs 1.00 0.00 Baht/kg
Net Heating Value 12.56 27.79 MJ/kg
Specific Energy Cost 0.08 0.1 Baht/MJ
Energy Saving 0.03 - Baht/MJ
Energy Saving Cost/Unit 0.79 - Baht/kg
Disposal Cost/Unit 1.00 - Baht/kg
Total Saving Cost/Unit 1.79 - Baht/kg
Total Saving Cost 15,657.80 - Baht/Yrs.
%Total Saving 59.58 - %
NPV 48,328.03 - Baht
IRR 31.19 - %
B/C 144.64 - %
Payback Period 3.00 - Yrs.
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