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Research title: Biodiesel Production from Local Algae in the Phetchabun Province
Type of research: Applied research (Chemistry)
Researcher: Mr. Piyarut Moonsri
Faculty: Science and Technology
University: Phetchabun Rajabhat University
Year: 2011
Abstract

In this research, biodiesel production from local algae in the Phetchabun Province was
studied. From local algae survey, we found macro-green algal : Spirogyra sp., Ceratophyllum
Demersum Linn., Spirulina sp. and micro-green algae : Chlorella sp. which are Spirogyra sp. and
Chlorella sp. have more potential and suitable for using as algae oil sources in biodiesel production.
The optimum condition used for algal cultivation is at room temperature, medium pH = 7, light
intensity 3000-5000 lux and using 1% carbondioxide. In algae oil extraction from dried algae which
prepared by exposing to air, it found that the suitable solvent for oil extraction is hexane and the
extraction was done by soak the algae material in hexane solvent for 24 hours and then the solvent
after filtration was evaporated at 40-50 ‘c by rotary evaporator. The extracted oil from both algae
showed neutral pH, specific gravity = 0.87-0.88, viscosity = 4.1-4.4 cSt, and acid content in range
0.70-0.84 mgKOH/g. Biodiesel from algae oil was prepared by tran-esterification reaction with
basidic catalyst and then it was cleaned by water washing many times to reduce some contaminated
residuals. From biodiesel properties investigation found that the biodiesel derived from the microalgae
Chlorella sp. and macroalgae Spirogyra sp. no more different from each other which have neutral pH,
specific gravity & 0.86, viscosity & 2.2-2.5 cSt, and acid content in range 0.43-0.45 mgKOH/g,
methyl ester content 1.08 x 10 mol and sulfur content & 0.0011-0.0012%. Moreover, the biodiesel
have clound point temperature in range -1.4 °C to -1.2°C and have pour point temperature in range
13°Cto 1.7 0C, respectively. Thus the biodiesel production from local algal Chlorella sp. and
Spirogyra sp. in the Phetchabun Province is possible to develop as renewable fuel in agricultural

community and use for low-cycle engines.

Keywords : biodiesel, local algae
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MIN 3.1 mi@mmmzqﬂﬂimwﬂl%}ﬁlummﬂam

d' = d \ Av Y a
inseIiauazanIas I UIHNHHAN
IATOAFINATIEY AN BP 2108 Sertorius, Germany
(Analytical balance)
1n30eIAANUHIIA RI:2:H1 Rheology
(Viscometer) international, Ireland
A o v A < . ™
AT DINULTNLE D ULIDNLLUN FleXl-DI'y MP FTS System, USA
(Freeze dryers)
A =\ a 4
ATIDINDTUINDT
4330 Jenwar, UK

(pH meter)
919U UMS500 Memmert, Germany
(Hot air oven)
inaeslianmiounazryuiou 4658 Cole-Parmer, USA
(Hotplate & Stirrer)
inFeauuaas P1000 Haminton, Italy
(Blender)
UMY CWF1300 SCIENTIFIC,
(Muffle furnaces) Thailand
IATDIUAAITUUULD aﬁaﬁ Home made Thaiarsaco
(Ball-mill machine) Thailand
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= = A v Y Aa
anny gﬂﬁ!ﬂ?»l MW (g/mol) NIa Ui‘ﬂ‘n@ﬂﬁﬂ
LN Fluka,
CH, 86.18 AR
(Hexane) Switzerland
ToTaTnsmiuoea Merck,
C,H,OH 58 AR
(Isopropanol) Germany
Taidenlansonlad Carlo Erba,
NaOH 40.00 Lab
(Sodium hydroxide) Italy
n3a lalasnasin 37% (viv) Merck,
HCl 36.46 AR
(Hydrochloric acid) Germany
ngAgaIIN Merck,
H,S0, 98.08 AR
(Sulfuric acid) Germany
Huoanmau Fluka,
C,H,,0, 31833 AR
(Phenolphthalein) Switzerland
WNMuoa Carlo Erba,
CH,OH 32.0 AR
(Methanol) Italy
Tapeusama Fisher, USA
Na,SO, 142.04 AR
(Sodium sulfate)
nuissunas lsa lalamsa Merck,
BaCL,.H,0 24426 AR
(Barium chloride dihydrate) Germany
lansondaniiulalasnanlsa Aldrich,
NH,OH.HCI 69.49 AR
(Hydroxyamine hydrochloride) USA
Tnunendey laTasunnuan Merck,
C,H,KO, 204.22 AR
(Potassium hydrogen phthalate) Germany
lesnaas lsatana laase Sigma-Aldrich,
FeCl.6H,0 270.30 AR
(Ferric chloride hexahydrate) Singapore
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< = 4 [ 9 go} < a 4
¥alnunadenlaasen led 1 a5y azarealre1inaulszuia 200 ml luiinnes
Y Y v
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H Y Y 1 o o % U 301
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aauIudIvafsuas mevdamsme lfinnues Ideansazaensalalasaassnanududy 5, 10,

15, 1182 20 % 91ua191

a = 4 Yy 9
3.2.4 myazaelaasongaiiulalasaas lsanumudu 0.5 M

] Aa 4 o
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A 4 g}./ ) U o
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151105

3.2.5 msazane InunaFonla Tasnunnuananududu 0.1 N
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i Tnumadon lalasmurnuanlloungurgil 80 "C w2 43 Tua 910UV 1N

@ ¥ o a J g 1 (S
YiuUN 2.04 g azma“luumauﬂ?mm 50 ml ﬂlfL:l‘]J'f‘ll'f‘lf’)isll‘hnﬂ 100 ml ﬂ?ﬂﬂﬂﬂ?ﬂﬁﬂi”ﬂl?ﬂﬂiﬂ?@]i

Y '
V1A 100 ml &1 asaetinauaudalsung

= J yJ 9
3.2.6 miazmﬂwmm%ﬂamaﬂ”l,cmmmmmu 0.1N

o = s @ ¥ o = a 4
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g‘; 1 =Y 9 [ =Y 9 ’é < =KX A
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3.2.7 drsazaelosou (110) aas lsaanududu 5%

o J o ¥ o =

¥1 losou (1) nae lsaanae lamsauniin 8.33 g azateluiiinaudsuas 50 ml u
a 4 g}./ 1 9 1% =Y 9 g°1 < =
UNNBIVUIA 100 ml MnUunwasluvadsuasvuia 100 m! tta2d5vU5IATAUINAUIUDY

Va151195
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3.2.8 msazanenialalasnass naududu 1.0 M
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H y Y 1 U goj Q'J
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g/L, Thiaminhydrochloride (Vitamin B,) 0.001 g/l, CaCl, 0.005 g/L, K,HPO, 0.025 g/L, Glucose 1.00
g/L, Na,$,0,.5H,0 0.005 g/L, 11ag A5 solution 1 ml 19383 1A8 MnCL,.4H,0 1.80 g/L, ZnSO, 0.22
g/L, CuSO,.5H,0 0.08 g/L, H,BO, 0.06 g/L, pH 6.5
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2 AWMLY o guivigll 15 %o Alanfugnunadiues | idind | 860 | ASTMD
(Density at 15 °C, kg/m 3) lugena1 | 900 1298

3 ANunila a gungll 40 °y iudd land lignd | 3.5 | ASTMD
(Viscosity at 40 °C, ¢St) lugeani | 50 445

4 Ny Iosruvaidod B | 120 | ASTMD
(Flash Point, °C) 93

5 iz Jooas Tasiwiin ligand | 0.0010 | ASTM D
(Sulphur, %wt.) 2622

6 mnadesaz Tasimin lugandr | 030 | ASTMD
($ovaz 10 Y0IMNTINADINMINGL) 4530
(Carbon Residue , on 10 % distillation residue, %owt)

7 TIUIUHNY ligndr | 51 | ASTMD
(Cetane Number) 613

8 [ iddania ouaz Tasbmin lugandr | 002 | ASTMD
(Sulphated Ash, %wt.) 874

9 | h3euasTasimmin ligandr | 0050 | ENISO
(Water, wt.) 12937

10 | fudfouiiun Zevaz Tasiinin lagandn | 0.0024 | EN 12662
(Total Contaminate, %wt.)

11 | MINANTOULHUNDIUAY lugandr | e | ASTMD
(Copper Strip Corrosion) v 1 130
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3183 Foimua 31960 INAdoY

12 | wdesnmdemainalazeda T g 6 | EN 14112
PONFIAYY 2 gAYl 10 Dsr BTy
(Oxidation Stability at 100 oC, hours)

13 | manudlunse daansuTdmdoulaasenlaansy | ligaind | 050 ASTMD
(Acid Value , mg KOH/g) 664

14 | mleledu niulelodu/ 100 N5y lugandr | 120 | EN 14111
(Todine Value , g Todine / 100 g)

15 | nsadluaiinwfandmes Jesaz Tasimin lugandr | 120 | EN 14103
(Linolenic Acid Methyl Ester , %owt.)

16 | mmuoa Josazlaeimiin lugandr | 020 | EN 14110
(Methanol, %wt.)

17 | Wiundwelse JosazTamimnin ligandr | 080 | EN 14105
(Monoglyceride %wt.)

18 | landwelsd JosazTasinmin lugandn | 020 | EN 14105
(Diglyceride , %owt)

19 | lasndwe’lsa fosazTamimmin ligandr | 020 | EN 14105
(Triglyceride , %wt)

20 | ndweudass JovazTaminiin lugandr | 002 | EN 14105
(Free glycerin , %wt.)

21 | ndeduianua Yevar Tafumin lugandr | 025 | EN 14105
(Total glycerin, %wt.)

22 | Tangngu 1 (Amdewuas Tupeiey) Jaaniu/ lgandn | 5.0 EN 14108
lansy EN 14109
(Group I metals (Na+K), mg/kg) "liJ’s;f a7 | 5.0pr | EN 14538

Tanzngu 2 (uAaeuLazuNNITeY) Haaniy/
nlansy

(Group II metals (Ca+Mg), mg/kg)
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5103 Fomnua §A3199A1 Fnaaey
23 | vlearlese Jouas Tambmi ligandr | 0.0010 | ASTM D
(Phosphorus, %wt.) 4951
24 | A5IANLA (813) Tiularui1dsuaau

(Additive)
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