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Academic Year 2011

Abstract

Bio Diesel and Ethanol have been used as petroleum fuel substitutes, derived from
transesterification process which is high temperature reaction between vegetable oils and
methanol with base catalysts such as Sodium Hydroxide (NaOH) and Potassium Hydroxide
(KOH). To reduce production cost of imported Methanol used in reaction, the suitable Flash
evaporation techniques were studied for alcohol recovery from Methyl-Ethyl ester Bio Diesel
process. The study found that suitable oil flow rate and evaporation pressure conditions are; 18
and 15 liters per hour, 7 bars and 15 bars in experiment set 1 and set 2, while exit oil temperature
at 90 degree Celsius, spraying vaporization droplet at 90 and 65 pm by KB100 and KB80 nozzles
consecutively. These conditions could yield maximum alcohol recovery at 82.82 % rate.
Evaporative pressure directly effects vaporization and evaporative surface expansion in high
pressure experiment conditions, it enables finer spray droplets from liquid flowing through
nozzles. In addition, evaporative temperature directly effects on kinetic energy incensement of
alcohol molecules until it is enough to change status from liquid to vapor. In conclusion, the
important factors, affecting to efficiency of alcohol recovery in Flash evaporation process, are
continuously keeping proper conditions of oil flow rate, evaporative pressure, exit temperature,

and nozzles used in the process.
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4.1 Carrier Gas
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- Effects band broadening e
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o ' o v C . Glass liner Vapourisation chamber
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- Capillary columns ~ 1 L
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4.3 Chromatographic Column
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wudly 2 viiane
- packed column 1/5¢neu 11/@28 solid material MiRos vinazden (Tasdnaaz 14
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] o a a
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open (capillary)
Porous Wall
Layer Coated
Open Open
Tube Tube

Stationary Phase Common Name Polarity Common Applications

Cycloparaffin Squalane Non-polar Hydrocarbons

Polydimethy]l siloxane OV-1, SE-30 Non-polar General purpose non-polar phase;
hydrocarbons; polynuclear aromatics;
drugs; steroids; PCB’s

Poly(phenylmethyldimethyl) OV-3, SE-52 Slightly Fatty acid methyl esters; alkaloids; drugs;

siloxane (10% phenyl) Polar halogenated compounds

Polyethylene glycol Carbowax Polar Free acids; alcohols; ethers; essential oils;
glycols

Poly(phenylmethyldimethyl) OV-17 Moderately | Drugs; steriods; pesticides; glycols

siloxane (50% phenyl) Polar

Poly(dicyanoalkyldimethyl) OV-275 Highly Polyunsaturated fatty acids; rosin acids;

siloxane

Polar

free acids; alcohols
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1. Trifluralin 14. Heptachior spoxics

2. Chloronsb 15. 1Chbrdans
Column: DB-5 3. Propachlor 16. o.0-DOE
30 mx 0.6 mm LD, 1.5 pm 4 4. Hexachlorobenzana (HCB) 17. w-Chiordane
JEW P/N: 125-6032 5 wBHC 18. Endosulfan |
Cariar: Helium at 35 cmisee, measured at 140°C 6 7BHC 10. p,g-D0E
Oven: 140°C for 2 min 7. f-EHC 20, Diskdin
140-240°C at 10°/min 8. Chlorothalonil 21. op6-00D
240°C for 5 mi 5 9. Haptachlor 22. Chiorobenzilate
240-265°C at. i 10. &-BHC 23. Endrin
265°C far 10 min 11. Alachlor 24, 0,f-0DT
Injestor: Magabors Direet, 250°C 12, Aldrin 25, p,g-00D
5°C 12. DCPA 26. Endesulfan Il

Distector, ECD, 22
Nitrogen makeup gas ot 27. pg-0DT
0 mLimin 28. Endrin aldshyde
o 20, Endesulfan suffate
14 30. Dibutyl chiorendats
2021 31. Methouychlor
2

1213 32. Hexabromobenzsne (HEB)
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Sensitivity
(9
Detector Signal Signal solute/mL
Type Generator Produced Advantages Disadvantages of carrier
gas)
Thermal Thermal conductivity | Change in the electrical e Universal detector Low sensitivity
Conductivity | of analyte gas resistance of wire in analyte e  Simplicity Often can’t use with ~10%g
(usually less than stream (measure i & R at e Large linear dynamic capillary columns
that of carrier H, or constant applied voltage; or range (10-100 ppm)
He change in temperature e Non-destructive
when thermister used) e Sensitive to all
compounds
Flame lonization of analyte | lon current Very sensitive Insensitive to H,O, COy,
lonization in Hy/air flame Large linear dynamic S0,, and NO, ~10"g
range (‘10" Destructive
General purpose
detector
Responds to reduced
carbon in analytes
Thermionic lonization of analyte | lon current o Selective towards organic Selective towards organic | Similar to the
in Hy/air flame compounds containing P compounds containing P | FID, but for N
or N compared to C (~10* or N compared to C (~10* | and P
to 10° X) t0 10° X)
Electron Reduction in the lon current; decreases in o Selective towards organic Selective towards organic
Capture ionization of a carrier | the presence of organic compounds containing compounds containing ~107°
gas (e.g. No) by a molecules which can electronegative functional electronegative functional
radioactive (B- capture electrons groups (e.g. halogens, groups (e.g. halogens,
emitter) source, peroxides, quinines, and peroxides, quinines, and
usually 63-Ni nitro groups) nitro groups)
¢ Non-destructive Insensitive to amines,
e Very sensitive alcohols, hydrocarbons,
Small linear dynamic
range (~100)
Mass lonization of analyte | Analyte ions; discrimination | ¢  Universal detector Cost
Spectrometer based on mass to charge e Good for complex organic Complexity ~107
ratio of analyte ions mixtures Ease of use

Speed
High sensitivity

33
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ROH + SO, +RN [ (RNH).SO,R
(RNH). SOR +2RN+ 1, + HOr=) (RNH).SO,R +2(RNH)I
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a9 1171090 (anode) 923 anolyte Hasznoualesales laoon lud
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o 2 ¥ o . o a a g 3 @ 1T W
auiviniuluTedan19hnsnaaes 20 aas Aatuiiminminy 20 x 0.86 = 17.2 kg
H1L0anoaRd(IUNIUBALAZIBNIUBA) IMAL 0.0534 x 17.2 = 0.92 kg

5110 519an2 898 0.92/0.8x1000 = 1150 ml

v \ : U =) Y o
mﬁnuamﬂmnqmmmuu"luiaﬂwaﬁﬁlﬂumimmm

Cp methanol 2.55 KJ/Kg.K
Cp biodiesel 2 KJ/Kg.K
Hv methanol 841 KJ/Kg
T1 (Mu#1) 28 °C

T2 (N99DNH]) 90 °’C

T3 (MU#2) 65 °C

T4 (N199DNH2) 90 °’C

Methanol recovery#1 | Methanol recovery#2

T uAInY (L) | Methanol(kg) Bio (kg)
(kg) (kg)

20 0.91848 16.28152 0.72 0.059

ANNTTIE A TeI I

q = [m CAT]biodiesel + [m CAT]methanol + m vaethanol

wingsnuanuZeuilflumiieszmof 1 = [16.28152%2%(90-28)]+[0.91848%2.55%(90-28)]+[0.72*841]
= 2818.75 KJ
%io  =0.783 Kw

= Jumeszmiont landsnuanudeunanug 0.783 Kw
windanuanuZeui 1l uminesemen = [16.28152%2*(90-28)]+[0.91848%2.55%(90-28)]+[0.059%841]

=922.25KJ
3D  =0.256 Kw

v Y
= Juntgszmen2 IEwasnua Ui unIvug 0.256 Kw
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° A P ' Y qw & ~
lumsimsuenauueansdea Iuuaazasal¥al 1 %3139 30 U

ﬂx“l%'wéﬁqmmm%’auiuu@iaxmsmam N 1.039 x 1.5 = 1.5585 Kwh

A lnih
Y o [ [ FY] d' [l d' 1 d‘
21nMINaad larmmstandanu IW#han heater AMUIBIZIHON 1 AzHUGTZIVEN 2
I o = Y1 o w
dunan 2719 30 w7 1881 1.12 Kwh 1ag 0.76 Kwh enuaiay
] Y
- 17 18910 heater NanuAIZiaA1 1.88 Kwh
o Aa I % %’ 1 4 1 % o w
Tumsantiumsvz 19 pump iudrtlouindng condenser tiveldTunmsaruumin aeldrmas
0.37 Kw
A ) o A o = 9 o
Welgaidutiuns 1 %2189 30 W1 pump 92 1EWAIU 0.37x1.5= 0.555 Kwh
) '
- wasnu ihmaruan g lumsduiiums 901 1.88 + 0.555 = 2.435 Kwh
Mruasaa Wi midy 3 vmmlae
alwih = Snumiieg x s Tildeniineg
=2.435x3
=7.305 11N

¢ ' v o 1 1
MIUENAULDAND DA IUNTINITNAaoIFaldial 1.5 %2 Tug azdesnrgan v = 7.305 un

o U 7l d' =) 91: U o a
Annamilynayamanlyiuamlumsauiiums
v Y

wasnuanudeunlFlunszurumsszivenanua  1.88 Kwh

Y o A v ¥ v

Uiiuen 1 ang ansalranuiou’ld 11.041 Kwh

v v Y q ¥ v Y ? o 9 vy o A

= Juszuulvanudeun ldanuieuaeiinydumazaod 1¥0um 1.88/11.041 = 0.1 a3

H a
WUUN 1 a7 5191 16 VN

E4
o w

. 2A09IRUANNTUAITIA 16 X 0.17 = 2.72 VN
a1 1891 pump 19117V 0.555 x 3 = 1.665 VM
VY Y vy ¥ o Vo
- s lsnenavualunsnaasdalgninaium N 2.72+1.665 = 4.389 VN
2 A P Y o - ) A
lumsnaaesiicnansatenauueansadaniniuluTofwa ld 0.7784 aag
FIuMuean Idsaansas 17.5 U

- nnwmueanuenauldaadluku 0.7784 x 17.5 = 13.622 UM
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1 1 91 I a
~agggaam 1g0aduEu =6.317 1M

dld' A 9/%)‘ @ o A
psain 2 henlHinfumm lumsaiunssuiums
simmueanuenau'ld — aluwih =13.622 - 4.389

1 1 91 I a
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