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Synthesis of Polyglycerol from Glycerol
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Abstract

Glycerol is a major by-product from the transesterification of vegetable oils in
biodiesel production. Since an immense growth in biodiesel production, an excess

demand of glycerol is produced which push down the glycerol prices. The conversions of
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glycerol to other higher-valued chemical products, such as glyceraldehyde, polyglycerol
esters, glyceric and hydroxyl pyruvic acid, oxygenated ketals and acetals, etc., are highly
necessary.

Among these important chemicals, polyglycerols are intensively interested because
of their benefit providing as components in various cosmetics, food and pharmaceutical
industries. This article reviewed the synthesis of polyglycerol from glycerol using all known
catalyst types. The experimental conditions have been covered and the differences in

research such as homogeneous catalyst and heterogeneous catalyst will be discussed.

Keywords : Glycerol, Biodiesel, Polyglycerol
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Name Molecular Refractivity Density  Boiling point
formula/weight n2D0 @) (g/cm’)  (°C)/(Pa)
(g/mol)
Glycerol CsHgO3 92 1.4720 1.2560 290
Diglycerol CsH1s0s 166 1.4897 1.2790 205/133
Triglycerol CoHz07 240 1.4901 (40°C)  1.2560 >250/13.3
Tetraglycerol CisHzOy 314 1.4940 (40°C)  1.2560 69-73(melting point)
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2.2 MIFUATIZAABANIIU T8N
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3. N158LATILAABANTIUHNTE1II5WUS (Heterogeneous catalyst)
nsdanTzinednilwesearnnaweseassissuisedisiugenauvsladu 2 via
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3.1 nMsdaaszndladusafisendlolan
1ud A.A. 2014 Muhammad Ayoub waraug (6) laanwin1sdansisvinedndiweseaann
ndwesealuljisedmessiindu Tnalddussuisendu Lithium-exchange zeolite Y (Li-ZeY)
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A1519% 2. 1WSsuiigulssanSamaesdianssdjisen LIOH , ZeY uag Li-ZeY (6)

Compound LiOH ZeY Li-ZeY
Glycerol conversion (%) 99 15 98
Diglycerol selectivity (%) 18 2 21
Triglycerol selectivity (%) 21 7 32
Tetraglycerol selectivity (%) 13 4 19
Total polyglycerol (%) 52 13 72
Others (%) 48 67 28
Polyglycerol yield (%) 51.5 2 70.5

NNHaNITARBINUTELTIURRTeN Li-ZeY Triinaiudsunlasmesndigoseaminiu 98
Wesliud uazesifudnananvosedndleseaindiu 70.5 Weosldud figumgil 240 sem-
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3.2 Msdaaszisleiseufisenlavzeanlyn

11t A.A. 2011Cristina Garcia-Sancho wazaAne (7) lafnwinisduasizinedndweseasin
nawesealaelilavenauwuniienesgliflensenledidufuswfisen lnevhnsiuseudiounis
wisuiuseUfAseaeeds 1dun Benagnausau (Coprecipitation) dsldansnnagnouatuin
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Catalyst Temp Time Conversion Selectivity ref

(°C) (h) (%) DG G
Li-ZeY 240 8 99 21 32 (6)
CaAl-LDH 235 24 60 44 11 (11)
Ca14xAl xlLaxO3 250 8 91 53.2 37.8 8
MgAl mixed oxides 220 24 50.7 85 15 )
Na,COs 270 1 84 80 (12)
Hydrotalcite 240 16 7.7 76 25 (13)
Cs-ZeX - - 80 65 20 )
Me0,Ca0.5r0.Ba0 220 20 60 90 @
Cs Impregnated MCM-41 260 - 80 75 25 (1)
La incorporated MCM-41 - - 90 40 23 @
CsZSM-5 260 8 13 100 0 @)
CsX (impregnated) - - 36 88 12 @
CsX (exchanged) - - 51 83 17 @)
Amberlyst 15 - - 68 - - 1)
Amberlyst 35 - - 71 - @)
MeFeQq 220 24 41 90 9 9

4. a3
naweseanlunandugisiainnszuiumsnanlulofwatuiuavivsunaniuuniuses

AUANNADINT deavinliiiuwdldusA1veIndieeT0aLanausod 9 TusIaNNTOLNLLAAT

'
&

yosnfiwesealiiuniuld i thanlfifuasdeiulumsdueseiassiaduiifyargeiuniy
iy Ao wodndivesea

wodndweseaaunsnirlUldluldusslovilavateviin wu lu gnaimnssue 91913
w3esdene Wudu Tngansnedndweseaiidndy e landiwesea Fansdauassvinedndwesen
Tagludaasgsiinuujisendmesiiiatu lneldfusewfaten uazgampiivuzasludis
Uszanas 220-280 asrniaifea Tagludiisenmsiitiintu dufufednlusesidn uazenie
oon teldasiumaiAnufisereendindu warluunauiiinissuunnsdaaneinedniwesen
shesisaufizendiinaiu Insudaduussianvessaisaujisenduaoauy 16un 1. fuseufizen

wuuteniug 1wy fussufisenidunse wesduseuiseiiduvauas 2. dussufiseuuuiis-
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