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## 5472043623 : MAJOR CHEMICAL TECHNOLOGY

KEYWORDS : CRUDE GLYCEROL / PURIFICATION / ELECTROCHEMICAL /

TECHNIQUE
PAYIA SAILA : PURIFICATION AND ELECTROCHEMICAL CONVERSION OF
CRUDE GLYCEROL FROM BIODIESEL PRODUCTION. ADVISOR : ASSOC. PROF.
MALI HUMSOM, Ph.D., 106 pp.

This work is carried out to purify and convert crude glycerol derived from waste used-oil
methyl ester plant to valuable chemical compounds. The first part was the purification of pre-
treated crude glycerol by chemical process. The effect of varying the types of polar extract
(methanol, ethanol and propanol) and non-polar extract (hexane and diethyl ether) and volume
ratio of extract to pre-treated crude glycerol on the purity of purified crude glycerol was
investigated. The results demonstrated that the propanol at the volume ratio to pre-treated crude
glycerol of 2.0 provided the highest purity of purified crude glycerol of 97.85% with the color
reduction of 94.96%. The second part was the synthesis of valuable chemical compounds from
purified crude glycerol by electrochemical technique in un-divided electrochemical reactor.
Effects of initial pH (1 7 and 11), current density (0.08-0.27 A/cmz), electrode types and hydrogen
feed rate were explored. The results indicated that the use of Pt as electrode, initial pH of 1 and
the current density 0.14 Alem’ provided the highest glycerol conversion (97.00 %) within 17 h
electrolysis time. The presence of hydrogen gas in the system can enhance a fast conversion and
production yield of valuable compounds compared with that in the absence of hydrogen gas.
Valuable compounds generated by the electrochemical conversion of purified crude glycerol were

glycidol, 1,2-propanediol, 1,3-propanediol and etc.

Department : Chemical Technology

Field of Study : ____Chemical Technology

Academic Year: 2012
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M50 2.3 AUMNVINAFDTDAYTLUNANAIY) (Hamizah HazAME, 2003)

paAtlsznou / 5 naoIOATILIY NAKEIDANI
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ANMUUTENTHA? MIM
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2
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9 U
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HAAIAINING 2.10

o OH

OH 8
HO\)}\/OH He M — HOWOH —bHo\rHl\H/OH
Dihydroxyaceione
o o [s] (o]

[0}
Giyceric acid Mesoxalic acid

Tartronic acid

OH
HQ. H o HO.
O
5 HO. OH
Glveeraldehyde o
Oxaic acid
e}

Oxidation

HO\/\/DH
1, 3-Propanediol W‘m Oxidation Hydroxypyruvic acid
OoH OH
Dehydration H  Oxidation oH
)\/mc Reduction HO\)\/ o /\[r _ /\{r
Glyeerol o 4
1, 2-Propansdio} Acrolels Acrylio s

Esterification

Chloridation
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QO
DA A

Hy
&t Cl——C —CH=—CH,
Etherification

o
*/O
HOHC Esterification Dichioropropanol Epichlorohydrin

Gly ceroi carbonale Etherification
OH
OH OoH
HO, Q. OH
Rz0, ORy o HO OR:  mono-, di- and tri-ferr-butyl
ethers as oxygenate fuels a
Diacylglycerol Menogtyceride Polygiycerols
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I J 14 a aan . . 2 g
nayIDAL UILHAIATUDY (Carbon source) !ﬂﬂﬂ;]ﬂi&lmﬁﬁ%}Nﬂiﬂ (Acidogenesis) Fauilu
aan A Y = 19 ¥ a g’; a aan 9 )

Ufnsesuduvesnszuaumsnmuu lildeondau nniuazinalfaseimsaiielimu

. X A o oA o ' g o . X
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— — - Reductive pathway
Oxidative pathway
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NAD
NADH,

> NAD ATP
s e ADP
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3-Hydroxypropionaldehyde
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NADH, | ADP
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- 2 2| 2
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E(1.1vs Ag/Ag(l)
HC OH OH —p—
l|~MPO pH 9.1
Glycerol Dihydroxyacetone

Hydroxypyruvic acid
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(Ciriminna tagame 2006)
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—AG = W (2.5)
Tagh W.ec = nFE (2.6)
o o o 1 @ a a 4 1o Y R A 1w Y
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AG® = —nFE° (2.9)
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Ecen = E1 — E; = Ecathode — Eanode (2.13)
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Chemical substances pH1 pH7 pH 11 USD (purity, %) [CAS no.]
Acetol/ hydroxyacetone v v v 55.63/100g(90%)" [116-09-6]
Glycidol v v v 61.13/100g(96%)° [556-52-5]
2-methyl-2-pentanol v v v 79.23/10g(99%)° [590-36-3]
3-methyl-2-pentanone v v 381.84/25¢(99%) [565-61-7]
2,3-hexanediol 4 4 80.96/1mL(99%)° [617-30-1]
1,2-propanediol v 95.05/500mL(>99.5%)° [57-55-6]
1,2-butanediol v 174.94/1L(>98.0%)" [584-03-2]
1-isopropoxy-2-propanol v 213.45/1g(98%)° [3944-36-3]
Methyltartronic acid v N/A [595-48-2]
1,3-propanediol v 48.18/100g(98%)° [504-63-2]
1,3-dioxolane v 165.51/1L(99%)° [646-06-0]
1-undecane v N/A [1120-21-4]
1,3-dioxolane-4-methanol,2,2-

v 49.23/100g(98%)° [100-79-8]
dimethyl
5-methyl-1-heptanol v 894.0/1mL(96%)° [57803-73-3 ]
3-butyl-cyclohexanone v N/A [39178-69-3]
2,4-dimethyl-1,3-dioxane v 105.04/10¢° [766-20-1]
Ethylene glycol isopropyl ether v 65.04/11L(99%)° [109-59-1]
2-hexanol v 262.96/100g(>98%)° [626-93-7]
Tetramethylsilane v 57.99/25g (>99.9%)c [75-76-3]
4-methyl-1-hexanol v 104/1mL(>98%) [1767-46-0]
2,2,5-trimethylhexane-3,4-dione v N/A [20633-03-8]
Allyl hexadecyl oxalate v N/A
2-heptyl-1,3-dioxolane v N/A [4359-57-3]
Acrolein/acryraldehyde v 150/1kg(97%)° [107-02-8]
4-Pentene-2-ol v 111.72/5g (99%)°[625-31-0]
Propanoic acid/ Propionic acid v 67.35/100mL (>99.5%)[79-09-4]
3-Pentene-2-ol v 815.19/25g (96%)° [3899-34-1]
Glyceraldehyde v 1866.1/25g (>90%)° [56-82-6]
Methyl valerate v 109.71/1kg (>99%)C [624-24-8]
“Technical grade *Natural grade ‘Reagent grade ‘Purum grade
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2-methyl-2-pentanol / Dimethyl

v v 79.23/10g(99%)° [590-36-3]
propyl carbinol
3-methyl-2-pentanone v v 381.84/25g(99%) [565-61-7]
Propylene oxide v 80.96/1mL(99%)°[617-30-1]
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2,4-dimethyl-1,3-dioxane v 105.04/10¢° [766-20-1]
2-hexanol v 262.96/100g(>98%)° [626-93-7]
4-methyl-1-hexanol v 104/1mL(>98%)° [1767-46-0]
2,2,5-trimethylhexane-3,4-dione v N/A [20633-03-8]
2-heptyl-1,3-dioxolane v N/A [4359-57-3]
Acrolein/acryraldehyde v 150/1kg(97%)° [107-02-8]
4-Pentene-2-ol v 111.72/5g (99%)° [625-31-0]
Propanoic acid/ Propionic acid v 67.35/100mL (>99.5%)[79-09-4]
3-Pentene-2-ol v 815.19/25g (96%)° [3899-34-1]
Glyceraldehyde v 1866.1/25g (>90%)° [56-82-6]
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