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Report Title A Preliminary Study of Purification of Glycerine from Biodiesel Synthesis
By Mr. Korerk Singwong
Mr. Weerachai Coatkhamharn
Advisor Asst. Prof. Dr. Prakob Kitchaiya
Report for Bachelor Degree in Chemical Engineering
Department of Chemical Engineering, Faculty of Engineering

King Mongkut’s Institute of Technology Ladkrabang

Abstract

This preliminary study reports a purification of glycerine which is the by-product from
transesterification of triglyceride with alcohol. There were five stages of purification of glyc'efine.
First, methanol and water were removed by heat at 105°C. Next, base was neutralized by acids.
Then, it was an extraction by organic solvents. Finally, there were the use of bleaching earth and
activated carbon for the color treatment. 1.8 molar of sulfuric acid, 17.3 molar of acetic acid and
2.7 molar of hydrochloric acid were used and the experiment results showed that both sulfuric
acid and acetic acid provided satisfied result. From extraction by using hexane, normal heptane
and carbon tetrachloride; hexane was found to be the better one. The test of pH values of
glycerine solution were 4, 5 and 6; and the optimum pH value was 4. The weight ratio of
bleaching earth per glycerine solution was 1:30 at 120°C with the stirring rate of 250 rpm for 60
minutes. Finally, the use of activated carbon that gave a very light color product. The condition
which being used was 1:3 of the weight ratio of activated carbon per glycerine solution at room
temperature for 40 hours. The analysis of the glycerine content of the final product was found to

be 75.9 percentage by mass.
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Ester Cetane | Heating Value Viscosity | Cloud Point | Pour Point | Flash Point

nember (KJ/Kg) (mPa-s) & e (A (°Q)

Diesel fuel 47 45343 2.30 (38°C) -15 -33 52

no.2

Biodisel

Methyl

Cottonseed | 51.2 - 6.80 (21°C) - -4 110

Rapeseed 54.4 400449 6.70 (40°C) -2 -9 84
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Ester Cetane | Heating Value Viscosity | Cloud Point | Pour Point | Flash Point
nember (KJ/Kg) (mPars) (°C) &) ("0

Safflower 49.8 40060 = 2 -6 180
Soybean 46.2 39800 4.08 (40°C) 2 Bl 171
Sunflower | 46.2 39800 4.22 (40°C) 0 -4 -
Tallow - 39949 4.11 (40°C) 12 9 96
Ethyl

Palm 56.2 39070 4.50 (38°C) 8 6 19
Soybean 48.2 40000 4.41(40°C) 1 -4 174
Tallow = 3 s 15 12 -
Propyl

Tallow . 3 = 17 12 -
Isopropyl

Soybean 52.6 z = -9 i 185
Tallow 3 2 c 8 0 S
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Property ' Value

Mp, °C 18.17
Bp, °C

at 13.33 kPa 2224

at 101.3 kPa ' 290
Sp gr, 25/25 °C

in vacuum 1.2617

100% Glycerine in air 1.2620

95% Glycerine in air 1.2491
Vapor pressure, Pa

at 100 J0) 26

at 2000 O 6100
Surface tension at 20 °C, mN/m ( = dyn/cm) 63.4
Viscosity at 20 °C, mPa-s (=cP) 1499
Heat of vaporization, J/mol

at 55 G 88.12

at 195°C 76.02
Thermal conductivity, W/(m*K) 0.28
Flash point, °C

Cleveland open cup 177

Pensky-Martens closed cup 199
Fire point, °C : 204
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Chlorination of propene to allyl chloride:

CH,=—CH—CH, +\Ch, “2¥ CHICH=EHA] 47-1C] (2.2)
Hypochlorination:
Cl OH
|5
CH,=CH—CH,Cl + HOCI —> o HE—CH—=CFL.C| (2.3)
Dehydrochlorination:
Cl OH 0
/\

bl
2 H,C—CH—CH,Cl + Ca(OH), —> 2HE€—CH—CH(Cl + CaCl, + 2H,0 (24
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TECHNICAL INFORMATION

TONSIL SUPREME 135 FF
Loose bulk density g/l 470
Free moisture (2h, 110°C) % max 15
Loss on ignition (1000°C, 1h) % max 8
pH (10% suspension) 2-3
Acid content (as H,SO,) % max 0.5
Surface area square m./g 340
Screen analysis, < 63 micron % 78

CHEMICAL ANALYSIS

Si0, 75 O
AlLO, 9.6 %
Fe,O, 8.4 /%
MgO I %
CaO 0.31 %
Na,O (A 495
H,0 ‘ 072 %
Loss on ignition 7.4 %
Total 98.23 %

Further information and technical advice
All data mention in this leaflet are typical for this product and based on average values

ex-works. Certain deviations can appear due to the processing of natural clays as a raw material.
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In no case are these values to be regarded as specifications. On request, certificate of analysis for
specifies values of single properties can be agreed upon. If desired, our Technical Service
Department will readily provide further support.

uraaful : P.T. SUD-CHEM INDONESIA, KOSGORO Building, 13" floor, Jakarta 10350, Indonesia

msueuiusiud
PHO Granular activated carbon : HAAK191ANAMZNET7
Application : Decolourization
Density (g/cms) min 0.46
pH 9-11

VoA a o o do w
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