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Abstract7

In this research work, the yield percent of the prepared biodiesel from two selected seeds oil:8

cotton,Gossypiumbarbadense Linn. and sunflower, Helianthus annuuswere observed (829

10

Index terms— cotton, sunflower, biodiesel, transesterification.11

1 INTRODUCTION12

owadays throughout the world, we are facing with the lack of petroleum, which is the main source of energy13
in mobile transportation that enhanced the increment of total carbon dioxide in the atmosphere and it can14
cause the global warming [1]. One of the ways to solve this problem is substitution of petroleum with biodiesel.15
Biodiesel can be used in diesel engines with little or no modification and can be used as a complete substitute for16
petroleum-based diesel fuel. It is as biodegradable as sugar, less toxic than salt, and essentially free of sulphur and17
aromatics [2]. Although the fuels produced from biomass release the carbon dioxide into the atmosphere, because18
the plants use carbon dioxide from the atmosphere to grow (photosynthesis), the carbon dioxide formed during19
combustion is balanced by that absorbed ??3]. It can also reduce the emission of CO, SO 2 , hydrocarbons and20
particulate matter in the exhaust gas compared to petrodiesel, resulting in causing less environmental pollution21
than petrodiesel.22

Biodiesel is therefore, a fuel alternative of the conventional, petroleum based diesel engine fuel, and is23
manufactured from vegetable oil or animal fats by catalytically reacting these with a short-chain aliphatic24
alcohol (methanol or ethanol), typically using a process called transesterification, or alcoholysis. A catalyst25
such as sodium or potassium hydroxides or an enzyme, lipase is required. Glycerol is produced as a co-product26
[2].27

In our laboratory, biodiesel as fatty acid methyl ester form has been prepared from different plant oils such28
as jatropha oil, palm oil, coconut oil, peanut oil, corn oil, sesame oil and the waste oils. Here in, preparation of29
biodiesel from cotton, Gossypium barbadense Linn. and sunflower, Helianthus annuus seeds oil by reacting with30
methanol using NaOH catalyst and their characterization are presented.31

2 II. MATERIALSAND METHODS32

About 6 kg of cotton and sunflower seeds oil were purchased from Aung-Lan Township, Magway Division, and33
Demosoe Township LoikawDistrict Myanmar.The collected cotton seeds oil were firstly subjected to degumming34
and made for the preparation of biodiesel [7].35

3 a) Degumming of the GossypiumbarbadenseLinn. andHe-36

lianthus annuusseeds oil37

The collected seeds oil were degummed by two step process. The first step is water degumming and the second38
is acid degumming step [5].39

100 ml of oil were pre-heated at 70 °C. Simultaneously, 1/3 v/v amount of water were heated at 70 °C and40
the hot soft water was mixed with the preheated oil by means of an overhead stirred for 1 hr. The temperature41
was maintained at 70 °C. The hydrated gums were removed from oil by centrifugal method. And then oils were42
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8 RESULTSAND DISCUSSION

dried by oven drying method to give 95 % and 88 % of water degummed oil from cotton and sunflower seeds oil43
??3].44

The water degummed oil was heated at 85 °C for about 15 min. The hot oil was mixed with 10% (v/v)45
phosphoric acid with constant stirring for about 1 hr and neutralized with 30% v/v of 0.1 M NaOH solution.46
Non hydratable phosphatides were separated by centrifugal method. 87% and 80 % of degummed oil from cotton47
and sunflower seeds oil were obtained [8].48

4 b) Preparation of biodiesel49

0.34% w/v of sodium methoxide solution was prepared in 99% methanol. 100 ml of oil sample were heated in a50
250 cm 3 three necked round bottom flask at 100°C, to remove the moisture. After the temperature was allowed51
to decrease to 55 °C, 25 ml of sodium methoxide (4:1 ratio of oil and sodium methoxide) were added and mixed52
vigorously with a magnetic stirrer.53

The temperature was maintained at 55 °C throughout the reaction time for 120 min. This reaction mixture54
was allowed to stand overnight to provide the better separation of oil and glycerol layers. After removal of the55
glycerol (lower layer), the upper biodiesel layer was then washed with water to remove alkali and glycerol. The56
biodiesel was weighed and the yield % was calculated [8].57

The procedure was carried out using oil: NaOMe ratios of 5:1, 6:1 and 7:1 v/v under same conditions.58

5 c) Determination of some physicochemical properties of the59

prepared biodiesel from of Gossypium barbadense Linn. And60

Helianthus annuusseeds oil61

The fuel related properties such as flash point, cloud point, pour point, solid point, specific gravity, and dynamic62
viscosity, and acid value, moisture content of the biodiesel prepared from the crude cotton seed oil and the63
degummed oil were determined according to conventional AOCS methods [10].64

6 d) Characterization of prepared biodiesel from Gossypium65

barbadense Linn. and Helianthus annuusseeds oil66

The characterization of the prepared biodiesel from the Gossypiumbarbadense Linn. and Helianthus annuuswere67
also studied by FT-IR spectroscopy and Gas chromatography. The FT-IR spectra were recorded on a Shimadzu68
FT-IR 8900 Fourier Transform Infrared Spectrophotometer at Department of Chemistry, University of Mandalay.69
The fatty acid components of the oil samples were analyzed by using Shimadzu Model Autosystem XL Gas70
Chromatography at the Post-Harvest Technology Application Department, Hlegue Township, Yangon Division.71

7 III.72

8 RESULTSAND DISCUSSION73

The two crude seeds oil were found in reddish brown colour and if the gum is present in the oil, it can disturb74
the engine nozzle and can destroy the piston of diesel engine. Therefore it is necessary to remove the gum before75
transesterification.76

The degumming process involved two steps: water degumming step to remove hydratable phosphatides and77
acid degumming step to remove non hydrated phosphatides. After removal of the gum, (87, 80) % of the78
degummed oil were obtained by acid degumming method.79

The biodiesel as a fatty acid methyl ester were prepared using 0.34 % (w/v) sodium methoxide solution in80
4:1 volume ratio of oil and methanol at 55 °C for 2 hrs reaction time to yield (82, 75)% of biodiesel from crude81
cotton seed oil and sunflower seed oil. While the amounts of NaOMe solution were reduced to 5:1, 6:1 and 7:182
ratios (oil: methoxide volume ratio), the yields of biodiesel were decreased to 70%, 65% and 60%, respectively,83
and formation of more soaps occurred. In addition, the yield of biodiesel (78,72) % using degummed oil in84
oil: methoxide volume ratio 4:1 were observed not different from the yield of biodiesel using crude cotton and85
sunflower seeds oil under same conditions. Consequently, it can be inferred that the biodiesel could be prepared86
from the crude cotton seed oil without refining via degumming process, on the basis of the yield of biodiesel.87

The characterization of prepared biodiesel such as acid value, cloud point, flash point, moisture content, pour88
point, solid point, specific gravity and viscosity were mentioned. The resulting data are summarized in Table 189
and 2 and their fuel properties were also compared with the ASTM data of biodiesel.90

It was found that the physicochemical properties of the prepared biodiesels from crude cotton and sunflower91
seeds oil and their degummed oil were similar. The prepared biodiesel were found to contain lower acid value92
(0.1 and 0.35) mg KOH / g than standard data (0.5 mg KOH / g). Since the flash point of prepared biodiesel93
(80 and 75) °C were significantly lower than ASTM standard (<110 °C), the quality of the prepared biodiesel is94
good due to high tendency of vaporuization. In addition, cloud point (0 °C), pour point (-4 and -3)°C and solid95
point (-10 and -12) °C of the prepared biodiesel were also observed to be lower than the ASTM standard data96
indicating the lesser amount of wax present in biodiesel and they could be used even in the cold season. The97
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prepared biodiesel also showed very low viscosity (55.1and 65.3) cP at room temperature compared to ASTM98
standard data (67 and 73 cP) at 40 °C indicating the good ability of complete burning of biodiesel.99

It also has the lower specific gravity (0.879, 0.778) than ASTM standard data (0.9186and 0.8891) ??4].100
The FT-IR spectroscopic study on the prepared biodiesel from two collected seeds sample oil indicated the101

presence of ester group and aliphatic groups due to the sharp absorption bands appearing at (1747 and 1768)102
cm ?1 for C=C stretching vibration at (1654,1660)cm ?1 and (2908, 2918) cm ?1 for C-H asymmetric stretching103
vibrations of CH 3 and CH 2 groups and C=O stretching for ester group occurred at (1739,1747) cm ?1 . In104
addition, since there occurred no O-H broad absorption band, the biodiesel may not contain the free fatty acid105
[6].106

The types of fatty acid components of prepared biodiesel from cotton seed oil was also studied by GC107
chromatography. It showed that the prepared biodiesel may be the methyl esters of linoleic acid (C 18 H108
32 O 2 ), Global Journal of Researches in Engineering palmatic acid (C 16 H 32 O 2 ) and oleic acid (C 18 H 34109
O 2 ). Consequently, it can be deduced that the biodiesel prepared from cotton seed oil and sunflower oil could110
be used as alternative diesel fuel, the number of carbons in fatty acids are in the range of that in diesel, between111
11 to 25 [9].112

9 CONCLUSION113

From the overall assessment of the research, it can be inferred that the biodiesel prepared from the cotton and114
sunflower seeds oil without degumming could be used as an alternative fuel diesel since the prepared biodiesel115
has the good fuel related properties such as acid value, cloud point, flash point, moisture content, pour point,116
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scientific value of your work. It is not to be a step-by-step report of the whole thing you did, nor is a methods321
section a set of orders.322

27 Materials:323

Materials may be reported in part of a section or else they may be recognized along with your measures.324

28 Methods:325

o Report the method and not the particulars of each process that engaged the same methodology. o Describe the326
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all.330
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be incorporated in a study editorial from any unprocessed data or additional appendix matter that would not be344
available. In fact, such matters should not be submitted at all except if requested by the instructor.345

32 Content346

33 Approach:347

As always, use past tense when you submit your results, and put the whole thing in a reasonable order.348
Put figures and tables, appropriately numbered, in order at the end of the report.349
If you desire, you may place your figures and tables properly within the text of your results section.350

34 Figures and tables:351

If you put figures and tables at the end of some details, make certain that they are visibly distinguished from352
any attached appendix materials, such as raw facts. Whatever the position, each table must be titled, numbered353
one after the other, and include a heading. All figures and tables must be divided from the text. 1 2 3 4354
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