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Abstract

Study on utilization of industrial wastewater from meatball factory for renewable energy production
is studied about energy production and increasing value of waste. The aims of this research were study in
biodiesel extraction and production of methane gas by using 2 methods for study, Extraction for biodiesel and
using wastewater system for produced biogas. In the first study, Catalyst suitable is sulfuric acid because the
free fatty acids have high value more than 5% from waste sample 100 ml s used the suitable acid voume at 30
ml and timely reaction is 30 minutes, but also methyl ester in very low volumes are 4.8 ml reaction due to
interference from moisture in the waste sample.

Another study, methane gas production, was studied by two-state Up-flow Anaerobic Sludge Blanket
(UASB) and had hydraulics retention time for 2 days. Results of biogas production when the system in steady
state was increased to 1,800-2,400 mL/d which methane gas is a component in approximately 62%, the
amount of methane gas at high energy can be used in household or commercial. In this study, a by-product
that follows the removal of waste contaminated with wastewater is very high efficiency. This is to reduce the COD

in wastewater up to 92%.

Keywords: Oil&Grease, Biodiesel, Two-state anaerobic digestion, Methane Gas
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Properties Limits
Minimum Maximum

1.Density at 15°C,g/ml 0.875 0.90
2.Kinematic viscosity at 40"C,mm2/s 3.500 5.00
3.Flash point (Pensky-Martens),°C 100.0
4.Cold filter plugging point,°C

15 April - 30 September 0.00

1 October — 15 November -10.00

16 November — 28 Feburary -20.00

1 March — 14 April 0.01
5.Sulphur content,wt% 0.30
6.Carbon residue.wt% (10%Distillation) 0.30
7.Cetane number 49.00
8.Ash, wt% 0.01
9.Water,mg/kg 300.00
10.Total dirt,mg/kg 20.00
11.Copper corrosion for 3 h at 50% 1.00
12.Neutralization number, mg KOH/g 0.50
13.Methanol,wt% 0.30
14.Monoglyceride,wt% 0.80
15.Diglyceride,wt% 0.10
16.Triglyceride,wt% 0.10
17.Free glycerol, wt% 0.20
18.Iodine number, g lodine/100g 115.00
19.Phosphorous,mg/kg 10.00
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M350 2.5 azdoatoimuanisnun v lu Tofran1uu1nsgiu ASTM D6751 [15]

Property method limits units
Flash point, closed cup D93 130 min °C
Water and sediment D 2709 0.050 max %volume
Kinematics viscosity,40 °C D 445 1.9-0.6 mm’/s
Sulfated ash D 874 0.020 max wt.%
Total Sulfur D 5453 0.50 max wt.%
Copper strip corrosion D 130 No.3 max
Cetane number D613 47 min
Cloud point D 2500 Report to °C

customer

Carbon residue D 4530 0.050 max wt.%
Acid number D 664 0.8 max mg KOH/g
Free glycerin D 6584 0.020 wt.%
Total glycerin D 6584 0.240 wt.%
Phosphorus D 4951 wt.%
wt.% vacuum distillation end D 1160 360 °C max,at °C
Point 90% distilled
Storage stability To be determined To be determined | To be determined
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2548 [12]
318M3 Tomtiua Sasgad Inaaey

1 wiaaiaes ZosasTagimiin (Methyl Tidind 96.5 EN 14103
Ester, % wt.)

2> | avwmundy agamgd 15oc ATansw | Tidind1 860 ASTM DI1298
aNASINAT (Density at 15 °C, cSt) uaz 900 lgand

3| anuita @ gaIngil 40°C trudd Insn T 3.5 ASTM D445
(viscosity at 40°C, ¢St) iag 5.013]@:%’51

4 | 99l esrruaaiFod(Flash Point,°C) Nigani1 120 ASTM D93

s | Az Zosas Taorimiin(Sulphur) lugandn  0.0010 | ASTM D2622

6 | mnew Zosaziiiin (Gesaz 10 voamndi | ligandt 030 | ASTM D4s30
11A891AMINAL) (Carbon Residue,on 10%
distillation residue,%wt.)

7 | SIWIUFNU(Cetane Number) Bigwni 51 ASTM D613

s | éhdanta Zovaz Tasimiin (Sulfated Tagandn 002 | ASTM D874
Ash,wt%)

o |1 Zesazlamimnin (Water,wt%) luganit 0050 | ASTM D2709

10 | Antudleuianua Yosaz Tagiinin lugandn  0.0024 | ASTM D5452
(Total Contaminate,wt%o)

11 | MINANTBULHUNBINAY liigandn vanerav1 | ASTM D130
(Copper Strip Corrosion)

12 | @desnmaemainalnsevondadu s | higand1 vunemve | EN 14112
aungi 110 °C %3739 (Oxidation Stability
at 110 °C, hours)

13 | manuilunia TaansuTueadouloas | ligandi vunemy | ASTM D 664
on lyaaenu (Acid Value,mg KOH/g) 0.05

14 | mleTedu niuleTodn/100 n5u Tugeni 120 EN 14111

(Iodine Value,g Iodine/100g)
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2548 (719)
M3 Yommua 'é')’ﬂmqw‘%] naaeu

15 | nsaa lwaiiniaemaessosaz ao lugandr 120 | EN 14103
11?1'Hﬁlﬂ (Linolenic Acid Methyl Ester,wt%)

16 | mmuea Jevazlagvimmin lugandr 020 | EN 14110
(Methanol,wt%)

17 | TuTundue'lse Zovas Tasvimiin lugend1 080 | EN 14105
(Monoglyceride,%wt)

18| 'landuselse Zovay Tacviwiin Tuganin 020 | EN 1405
(Diglyceride,wt%)

19 | lasnde'lsd Zevaz Taoriwiin lugeandr 020 | EN 14105
(Triglyceride,wt%)

20 | ndrvesu Yovaz Tagimiin (Free lugeandr 002 | EN 14105
glycerin,wt%)

21 | naseiuinuaosas Taei i (Total | laiganan 0.25 EN 14105

glycerine,wt%

22 | Taviznqu 1 (e@en uay Iuamdou) EN14108 10
Haansu/nlansu (Group Imetals (Na + K EN 14109
mg/kg) Tangngu 2 (LAaIFNIAY ligann 5.0 EN 14538

=S A a a 4 a 3
LL‘JJﬂUL“D"c’JiJ)iJﬁaﬂﬁJ/ﬂIaﬂﬁJ (Group II

metals (Ca + Mg) mg/kg)

23 | Woaweid Sovaz Taerimiin(Phosphorus, | liigand1  0.0010 | ASTMD4951

wt %)

a ] I~ 1 Y] <3
24 | ansdnueaa (8130) (Additive) Tslu e 1asuanusiurouan

BTUANINFININAIU
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2.4 MBTIMN (Biogas)

[2) = . < ) A a 1 a . . .

NIBBINTN (Blogas) LﬂumﬁlﬁnmﬂmﬂmiEJE]EJLL‘iJULLE)uLL’E)T‘i‘]Jﬂ (Anaerobic Dlgestlon)
o @ A o t Ao 7 a o <
MINY (Methane) 1umaFanmavitanise Temimassygnavazainsaiild iy

<) [

dy a 9y o ~ a N 9 3 4] =

L%@LWQQﬁWﬁiUﬂﬁLWfl‘ﬁ'N fﬂ‘;]ﬁJL‘ﬂu‘iJ‘ii:f‘ﬂﬁGlﬁﬂWﬂ’ﬂiJﬁ@uﬂ‘igiﬂm 35,800 kJ/m™ NIFFININ
. AA o 1 [+ = Y 9 3 a Y %)

(Biogas) NUAATIUNIHEUINU 65% Gl‘l“iﬂ?ﬂ’ﬂh‘i@uﬂi%iﬂﬂl 22,400 kJ/m Usunannuiauvesms

= dg’ 1o a %) 4 J A A T [2) = a’/‘ A @

GH’JﬂTWGIJuE)Qﬂ‘]J‘]Jiiﬂﬂ!GUfNf‘ﬂ“]fﬂ"li‘]_l’e)ullﬂ’f)’ﬁ]ﬂul“lfﬂ (COz) m%aﬂuagiummmmwum NnIvITAL

a = %) =) %) ada [ =
ANNUITENTUDINIFFININ DIFTITUFIANUTAIUNTUUDINIFNINY (Methane), IWi!W‘Ll
Y

(Propane) Laziuny (Butane) 1¥manuseutlszana 37,300 ki/m’ ludedesuuvueuuslsin
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. . Ao A acda & o £ o W S a oA Y
(Anaerobic digester) MaatiunsdmnavuswumInIuegiuanyuzindonioveudoniloudn
anl a o = % A [ ] IS 4
FTUY TUADUMIAANIETINININAT Tuana lvawaaalugdi 2.6 Tasarulngazilunes
= [l A A IS 2]
WM (CH,) Yszim 60-65% wag CO, szl 35- 38% aduinasilszuna 2% szidlunmsy
A £ Yy 1o = . ) J 4 .
U Fa'ldun Meon Ty (Ammonia, NH,), MerAs UouNouon lae (Carbon Monoxide, CO),
4] J @ 4 . . ] . 2] @
masuouladalvla (Carbon-disulphide, CS)), Malulasiu (Nitrogen, N)), masluasa
14 o 1 %) 4 1o o A
00 ld (Nitrous Oxide, N,0), H, taz H,S  dadiuvesmavuegnuiladedudunadounaty
' A 1 a 4 g’ . . . .
penaluvaziauszuy 1dun UNYY, ﬂﬂﬂﬂixﬂﬂﬂﬂlmuuﬁﬂ, pH, alkalinity, Hydraulic Retention

Time (HRT), Solid Retention Time (SRT), 13WH, 519914151102 5190 1M15183% [17]

Hydrolysis Hydrolizing Bacteria

Amino Acids, Sugars Fatty acids

Acidogenesis 1 1 Acidogenic Bacteria

COrganic Acids, Alcohols

[
—'I Acetogenic Bacteria
A ‘ w v

: . rogen
Acetic Acid pra— c Wdl n Diox1i de

Acetogenesis

Methanogenesis Methanogenic Bactena

A 3 a o = ) 1
JUN 2.6 Tuppumspamaimusuaunasliznon Tuana lvg
a { a 1 Y 1 a a
TunsaRamslasumlasgduuuns@uszuy szdawalissuvdesuoune Isinuan
o a ad i £ Yy oA a ad '
Mere3UsenoUDUNT I (Organic Compound)  #9U5£NDUAMBNULALAITOUNITITLIMBY
. . 3 v o ' . .
(Volatile Organic Compound, VOC) Fa1lsznouale na lusiuseivedis (Volatile Fatty Acid,
o 4
VFA) drsidsznonlulasnunazaisidsenovdames (Volatile Sulfur Compound, VSC) #15 VSC
Aa [ s a o =\ d? (Y a oy A
nasnmsgesastszneulilsau (Mmamamesimuiuegnugumgivedtil Nan1IznIgIu
(ANUAUDITENA 1 atm wag 0°C) szuuLoune Isdnaunsanlasuaislsznenlugl cop
I~ LY = A a a ~ 9 o [ a L=
iy CH, M1 0.35 L CH,/ g COD (COD wosiimunailsmaeangnunlddmsveond lagiimu

Y
Tilutsasveulaeen lsauazii
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v Y
2.4.1 anHaLauIAveI1ae (Wastewater Characteristics)

{ o @ o o a 4 a () [
@enmuizaudmsun1sidanuuue UL IsUMNBHAANIFFININAITILTAT COD

a

Y
WINNI1 1,500 mg/L Haggmunige (25-35°C) anindeiia1 coD Hieenii 1,500 mg/L mstaonld
~ 9 a =] 1 o g‘ =
52UUN 140 FAUILTANUHNILANNINNI (Metcalf & Eddy, 2003) Taesia Tiiiudeanlsaauy
a 2 ~ ° a Y Y (=
gAEMNTTUIZiiA1 COD g9 Feenunsafiezthszuuteuue Tsdnun1d 1 usd1ed
4
2.4.2 szuunsin 13ermenuy 1vady (Upflow Anaerobic Sludge Blanket: UASB)
L% d? A = 3 1 = = [ ) A =
szuundnuuy InaduvieGenduqNszuvgowail (UASB) inannsiiaude iims
Y 9 v
sudeaindotn T ludsmdauun1¥ema Tastidnyazms lvadeudu(Upflow) sl ndedn
v W 09/1 U a S d 9 U a S d o 9 A A A 1
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[ Y] 1
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o =~ dy 3 dy o A a A Jd
nalnnisirnuvesszuugeteadiidunsmizidesnazfadongaunsidilszian

aan

o a I <3
Anaerobic bacteria GLumﬂgmquazmm 4.0-7.5 a3 Nl uiianzneu (Granular sludge)

Y
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Y2409 NT819¢19Un38iNTINI1 Gas Solid Separator (GSS) FIVLMNHINNUINNILDBNIIN
S A 2’ Qy 3’ ay 4 o L% OBJ} d’ = =
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& 1 [ = 1 9 dy a A = = 1
Wil drumasinmgniwsuds Ui wsemauiosnniimaiimu (CH,) agiszana 50-

70% aznounuaiiGevzannavas lldsdruauestslgnseaegi 2.7

Upward-flow Anaerobic Sludge Blanket

biogas

e effluent 3 phase

separator

sludge bed

influent  es—

= v o [ aaa =
717 2.7 apvarmaiauvesdulgnsesuugeedi [19]
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¥ $ui vz ¥nean N UszaNEMN(%)
1 12 1741 950 44%
2 16 1040 520 48%
3 19 1751 780 54%
4 23 1117 418 60%
5 26 2549 703 70%
6 32 2305 469 75%
7 37 1870 276 78%
8 39 1590 244 80%
9 47 1739 287 80%
10 49 3223 206 82%
11 50 2854 425 87%
12 51 2753 535 80%
13 52 2284 261 90%
14 53 2168 341 81%
15 56 1284 220 78%
16 58 1284 172 81%
17 66 1450 185 81%
18 67 1675 182 86%
19 69 1806 256 86%
20 71 1766 193 89%
21 73 1204 120 86%
22 76 2770 188 91%
23 78 3493 345 89%
24 80 3091 196 92%
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M31tia (%)
1 26 143 71 50.35
2 32 175 70 60.00
3 39 129 74 42.64
4 47 155 81 47.74
5 54 172 95 44.77
6 56 139 72 48.20
7 58 156 86 44.87
8 66 197 51 74.11
9 69 175 62 64.57
10 71 158 56 64.55
11 73 158 46 70.88
12 76 178 75 57.86
13 78 93 77 17.20
14 80 162 74 54.32
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At Sudi vt yheenda A

1 66 125 35

2 67 165 15

3 69 180 21

4 71 250 20

5 73 250 29

6 76 240 30
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Sudi vt Yheenda A
adai
1 26 1700 800
2 32 1000 800
3 50 1250 1083
4 52 666 1150
5 54 716 1133
6 56 766 1116
7 58 1333 1166
8 66 900 1350
9 67 800 1083
10 69 333 650
11 71 616 783
12 73 666 783
13 76 1550 900
14 78 1400 900
15 80 1000 1200
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A Sudi Y
(Hagans)
1 23 200
2 26 450
3 37 1100
4 39 1600
5 49 1800
6 50 2000
7 51 2100
8 52 2200
9 54 1800
10 56 1600
11 58 1800
12 66 1800
13 67 1400
14 69 2000
15 71 2100
16 73 2000
17 76 2400
18 78 2200
19 80 2000
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