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Abstract

In this study, a detailed study of the environmental impact assessment
of the uses of Jatropha respects Agriculture tree and its impact on the
soil and the effect of oil output from the era of seeds on the engines,
machines and the benefits of the uses of the environment, which
enables in it's tree consumes carbon dioxide which is one of the most
important Aldwih gases that affect the ozone layer and the oxygen we
breathe by living organisms and graduated also can be watered
sewage water treatment and raw and wastewater generated from
factories and give good productivity of the oil that is dramatically
represented Alpetroly of diesel from the aspects of the physical and
chemical .

After a detailed study to assess the outcomes and uses of Jatropha
show us that it may be the savior of the real environment and
economic projects wreathed with success from an environmental
perspective, the oil output of the seeds when used in machinery given
a full-burning come out of it I dioxide by a simple and enters the re-
natural recycling because tree need in the finance including
photosynthesis provides us with clean and renewable energy and

environmentally friendly environment.
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Property specification Unit Biodiesel
ASTM D6751 EN 14214
Limits Test Limits Test
Method Method
130 101 EN I1SO
Flash point C | minimum | ASTM D93 minimum 3679
Cloud point ‘C| -3t0-12 | ASTM 2500 - -
Pour point ‘C| -15t0-16 | ASTM 97 - -
Cold filter plugging point . ASTM )

(CFFF) Cc Max +5 D6371 EN 14214
EN I1SO
Density at 15°C kg/m® 880 D1298 860-900 | 3675/12185
Kinematic viscosity at ASTM EN I1SO
40°C mm?/s 1.9-6.0 D445 3.5-5.0 3104

ASTM
Distillation temperature Cc 360 D1160 - -

. 520 ASTM
[ - -

Lubricity (HFRR) ] maximum D6079
Ash content %mass - - - -

0.005 %v
ASTM 500 mg/kg EN ISO
Water and sediment maximum D2709 maximum 12937
0.05

Moisture wt % - - maximum EN 1412

ASTM PS
BOCLE scuff G >7000 121 - -




Conductivity @ ambient pS/m
temp
g lall sad colaladiny il 51 s Sall ol

Ailassll yal $ad12.9.1.2

I@}m\ A D 500 3l dayy 2ie Lﬁﬁﬂ\ Jeall G\'_B\ dalaa. |
R4cooH + KoH ------- >R4cooK + H20

"é);‘\_wbd uau;i Lﬁ)ﬁ JQBMA &L\L\SJA

Ol fill gV onysdl) iy gulad) QY Jads Al l€ye 32e o Uy flall (ggian.2
¢ Al mgasns e 3o Jlislas Gageaillany Glal Uy slall S5 o jual] Lppesdl)
Coba¥) Jefan 3ylad o< a8 Jadd cilia SO

o Bae Gblee PR e o8 (Sa sl e cll padAAY) a3
b8 I hae (8 aaladinl oSay Al 3ol e (ggn o z WY (4S8, 00005
AaneSll 5yaall Z Y 4y ATSS Lgapial (S L) Loy

Gy Yo 21 o cusll M g5ings Y(40-30)dmiy Cuy o g slall) o (s5a5.4
iphe Mo o gsinds Wiy oal Cu) sas deade g Ssy %79 5 Aeie
Il ) pe aliy ) s 0 oY) aladiudl mlead il LSl (Ll )
Gl aadiig g 40U shliall (8 2685l z ) 8 aaddiog LS dogle candy G s Sl

Adiaal) Lo liall lhasiulls gadlly (bl deliay aulls alill 8



g ilall sas claladnny Al 51 s Sall ol

2 Y] Ak a4 Jualadl) 7Y gy sanS el e 23305 .5
?-95‘“13-99 %1.68 5 ysamsd %2.09 5 (pagyis %4.44 e oy dua audail)

bl gal) e A2l Ay poanl) 30 o 5580 ged )3gus

bu.ﬁi d JJ@AL}

(4.2) dsa>
Biodiesel
ASTM D6751 EN 14214
Property specification Unit Test
Limits Test Method Limits Method

47 51 EN ISO
Cetane number minimum | ASTM D613 minimum 5165
lodine number gl1,/100¢g - - 120 EN 14111

0.5 0.5

Acid number mg KOH/g maximum | ASTM D664 maximum EN 14104

3 hours

Oxidation stability - - minimum EN 14112
0.8

Monoglycerides %mass - - maximum EN 14105
0.2

Diglycerides %mass - - maximum EN 14105
0.2

Triglycerides %mass - - maximum EN 14106

0.02 ASTM 0.02 EN

Free glycerine %mass | maximum D6584 maximum | 1405/14016

ASTM

Total glycerine %mass 0.24 D6548 0.25 EN 14105
0.001 ASTM 0.001

Phosphorous %mass | maximum D4951 maximum EN 14107

Calcium %mass - - B N




Magnesium %mass - - - -
Sulphur (S 10grade) - - - -
150 ASTM
Sulphur (S 15 grade) Ppm | maximum D5453 - -
Sulphur (S 50 grade) Ppm - - - -
500 ASTM
Sulphur (S 500 grade) Ppm | maximum D5453 - -
ASTM PS
Carbon wt% 77 121 - -
ASTM PS
Hydrogen wit% 12 121 - -
ASTM PS
Oxygen wit% 11 121 - -
EN 14108,
Sodium and potassium mg/kg - - | 5 maximum EN 14109
0.2
Methanol content %mass - - maximum EN 14110
96.5
Ester content %mass - - minimum EN 14103
12
Linolenic acid methyl ester %mass - - maximum EN 14103
Polyunsaturated (3 4 double bonds)
methyl esters %mass - - | 1 maximum EN 14104
EN 14108,
EN 14109,
Alkaline metals (Na+ K) mg/kg - - | 5 maximum EN 14538
Alkaline metals (Ca+ Mg) mg/kg - - | 5 maximum EN 14538
Polyaromatic hydrocarbons (PAHS) % m/m - - - -
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Biodiesel
Property specification Unit ASTM D6751 EN 14214
Limits Test Limits Test Method
Method
0.050 | ASTM 0.3
Carbon residue % m/m maximum D4530 | maximum EN 1SO 10370
No.3 | ASTM
Copper corrosion maximum D130 class 1 EN ISO 2160
ASTM
Total contamination mg/kg 24 | D5452 24 EN 12662
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MAM

Report no : B.14.2.TBT.5.01.07.00-181.06.03-4196-18648

Requested by : Republic Of The Sudan General Consulate Istanbul

Address r : Menekseli Sokak No:16 Levent - ISTANBUL

Sample : Biodiesel Expiry date : -

Number of samples : 1 sample Institute sample register no :12/2065/ 1

Sample handling : From Customer Reception date and time :15.10.2012 / 16:00
Condition of sample at reception : Unsealed and Conditional | Date of the analysis 6.10.2012-22.10.2012

Information on retention samples: () Sample returned to the customer () Retention sample available (X) Retention sam le has not been taken
The unsealed biodiesel sample sent by Republic Of The Sudan General Consulate on October 01, 2012
was tested. Sample No: BIO00105092012 Date:4 ™ September, 2012 Sample Type: Biodiesel Sample Name:
Jatropha Biodiesel Produced By: Africa City of Technology.
The results are acceptable according to the EN 14214 ( Automotive fuels-Fatty acid methyl esters (FAME)
for diesel engines-Requirements and test methods) limit values except Viscosity at 40°C, acid value, Fame
content and Gréup | metals (Na+ K) parameters.

EN 14214+A1

Measur ent
Analysis it all Limits e Results Uncm:':“y Method

*Corrosion, Copper Strip - Class 1 1a - EN ISO 2160
* Density at 15°C kg/m3 860 900 896,4 0,1 EN ISO 12185
* Viscosity at 40 °C mm°/s 3.5 5,0 8,912 0,036 EN ISO 3104
* Flash point °c 101 - 173,5 0,2 EN ISO 3679
* Sulfur content mg/kg - 10,0 <3 - EN ISO 20846
* Water r mg/kg - 500 458 33 EN ISO 12937
* Acid value mg KOH/g - 0,50 0,93 0,05 EN 14104

* lodine value g iodine/100 g - 120 102,4 1,54 EN 14111
*Fame content % (m/m) 96.5 - 95,0 0,81 EN 14103
*Linolenic acid methyl ester % (m/m) - 12 0,17 0,001 EN 14103 |
*Polyunsaturated % (m/m)

(>= 4 double bonds) methyl - 1 (o] - EN 14103
esters

* Methanol content % (m/m) - 0,20 0,0012 - EN 14110

* Monoglyceride content % (m/m) - 0,80 0,02 0,001 EN 14105

* Diglyceride content % (m/m) - 0,20 0,04 0,003 EN 14105
L‘ Triglyceride content % (m/m) - 0,20 0,04 0,003 EN 14105

* Free glycerol : % (m/m) - 0,02 0,01 0,001 EN 14105

* Total glycerol % (m/m) - 0,25 0,03 0,02 EN 14105

* Oxidation stability(110°C) h 6,0 - 0,04 0,02 EN 14112
*Sulfated ash content % (m/m) - 0,02 | 0,0047 0,0002 1SO 3987

* Cetane number - 51 - 53,7 0,2 ENISO 5165
Group | metals

*(Na+K ) ma/kg a S0 39,9 9,54 Eﬁ 13‘1183
Group Il metals

“(Ca+Mg) mg/kg - =0 fld 0.07 EN 14538

* Phosphorus content mg/kg - 4,0 <4 | = |[EN14107 |

Notes: Particulate matier parameter coludn't be applied due to construction of sample. / :‘
Authorized Slg% a%

3398 53591
Researcher Researcher

this report cannot be copied or ublished. The marked (*] analyses are accredited. Analysis reports without authorized signature are not legitimate.

This report and results can not be used for commercial and advertisement purposes by the demanding enterprise or its customers. Complete or part of

This report is prepared as two originals (one for the customer, one for the institute archives) and contains 2 pages. [ Sayfa 2/2
N http://iwww.mam.gouv.tr.

T 02626772000 F 02626412309
http://www.mam.gov.tr
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ASTM D975, ASTM 6751 and EN 14214 specifications of diesel and biodiesel fuels [3, 29, 30]

; Biodiesel
Property - Diesel
specification Unit ASTM D975 ASTM D6751 | EN 14214




Test

Test Limits Limits Test Method Limits Method
method
ASTM 101 EN ISO
Flash point o D975 60to 80 | 130 minimum ASTM D93 minimum 3679
ASTM
Cloud point o D975 -15t0 5 -3t0-12 ASTM 2500 - -
ASTM
Pour point C D975 -35t0 -15 -15t0 -16 ASTM 97 - -
Cold filter .
plugging point C EN 590 -8 Max +5 ASTM D6371 - EN 14214
(CFFF)
ASTM
D4737, EN 51 EN ISO
Cetane number 590 46 47 minimum ASTM D613 minimum 5165
ASTM EN ISO
Density at 15°C kg/m® D1298 820-860 880 D1298 860-900 | 3675/12185
Kinematic ASTM EN ISO
viscosity at 40°C mm?/s D445 20to45 1.9-6.0 ASTM D445 3.5-5.0 3104
lodine number g1,/100 ¢ - - - - 120 EN 14111
0.5
Acid number mg KOH/g - - | 0.5 maximum ASTM D664 | maximum EN 14104
Oxidation ASTM 25 mg/L 3 hours
stability D2274 maximum - - minimum EN 14112
ASTM 0.2 0.050 0.3 EN ISO
Carbon residue % m/m D4530 maximum maximum ASTM D4530 maximum 10370
ASTM No.3 EN ISO
Copper corrosion D130 | Class 1 max maximum ASTM D130 class 1 2160
Distillation 370
temperature C | ASTM D86 maximum 360 ASTM D1160 - -
0.460 mm
(max) (all
Lubricit diesel
y O IP 450 containing | 520 maximum ASTM D6079 - -
(HFRR)
less than
500ppm
sulphur)
ASTM 100
Ash content %mass D482 maximum - - - -
Water and ASTM 0.05 0.005 %v 500 mg/kg EN I1SO
sediment D2709 maximum maximum ASTM D2709 maximum 12937
0.05
Moisture wt % - - - - | maximum EN 1412




0.8

Monoglycerides %mass - - - - | maximum EN 14105
0.2
Diglycerides %mass - - - - | maximum EN 14105
0.2
Triglycerides %mass - - - - | maximum EN 14106
0.02 0.02 EN
Free glycerine %mass - - maximum ASTM D6584 | maximum | 1405/14016
Total glycerine %mass - - 0.24 ASTM D6548 0.25 EN 14105
0.001 0.001
Phosphorous %mass - - maximum ASTM D4951 | maximum EN 14107
Calcium %mass - - - - - -
Magnesium %mass - - - - - -
Sulphur (S ASTM 10
10grade) D5453 maximum - - - -
Sulphur (S 15 150
grade) ppm - - maximum ASTM D5453 - -
Sulphur (S 50 ASTM 50
grade) ppm D5453 maximum - - - -
Sulphur (S 500 ASTM 500 500
grade) ppm D5453 maximum maximum ASTM D5453 - -
ASTM
Carbon wt% D975 87 77 ASTM PS 121 - -
ASTM
Hydrogen wt% D975 13 12 ASTM PS 121 - -
ASTM
Oxygen wt% D975 0 11 ASTM PS 121 - -
Sodium and 5| EN 14108,
potassium ma/kg - - - - | maximum EN 14109
0.2
Methanol content %mass - - - - | maximum EN 14110
96.5
Ester content %mass - - - - minimum EN 14103
Linolenic acid 12
methyl ester %mass - - - - | maximum EN 14103
Polyunsaturated (3
4 double bonds) 1
methyl esters %mass - - - - | maximum EN 14104
Alkaline metals 5
(Na+ K) mg/kg - - - -| maximum | EN 14108,

EN 14109,




EN 14538
Alkaline metals 5

(Ca+ Mg) ma/kg - - - - | maximum EN 14538

ASTM 2000 to
BOCLE scuff G D975 5000 >7000 ASTM PS 121
50 m
minimum
@ambient
temp (all
Conductivity @ S/m ASTM diesel held
ambient temp P D2624 by a
terminal or
refinery for
sale or
distribution)
Polyaromatic
hydrocarbons 11
(PAHS) % m/m 1P391 maximum
Total
contamination ma/kg - - 24 ASTM D 5452 24 EN 12662
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Vegetable oils

3 . : ; Sulphur +
Dilute acid esterification & m— P
methanol
I 3
v
Methanol + KOH N
Transesterification
b v
Methanol Crude glycerin Crude biodiesel
Recovery
1
A 4
Glycerin refining Refinin
A £ g
Residue l
Glycerin Biodiesel
2 . * -~ - N 2,
> sl aghl Jeal
Gl DR L8 gl ag8gl) 593 ruaagy (1.5 )
Property Unit Jatropha oil Jatropha oil methyl ester Diesel ASTM D6751-02 DIN EN 14214
Density at 288 K kg/m? 918 880 850 875-900 8§60-900
Viscosity at 313 K mm?(s 354 4.84 260 1.9-6.0 3.5-5.0
Flash point K 459 435 343 >403 >393
Pour point K 267 267 253 - -
Water content % 5 Nil 0.02 <0.03 <0.05
Ash content k4 0.7 Nil 0.01 <0.02 <0.02
Carbon residue % 03 0.025 017 - <0.3
Sulfur content 4 0.02 Nil - 0.05 -
Acid value mg KOH/g 11.0 0.24 035 <0.8 <0.50
lodine value - 101 104 - - -
Saponification value - 194 190 - - -
Calorific value M]/kg 33 372 42 - -
Cetane number - 23 51.6 46 - -
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Oil Consumption by sector
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