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Glycerol: Utilization for Hydrogen Production
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Abstract

Crude glycerol, a byproduct from the biodiesel production process, has increased substantially
in recent years. This is due to higher of the fuel consumption demand. If the crude glycerol is dumped
into natural sources without any treatment, it could cause pollution to the environment. Thus the
tremendous amount of produced glycerol should be utilized either directly or indirectly. Otherwise it
should be modified or upgraded to increase their values. Therefore added value of the crude glycerol by
transforming them into new compounds such as hydrogen, ethanol or methane is highly interesting and
it is also very attractive to reduce pollution to the environment. In addition, the glycerol could be used
as an alternative energy source in the future. This article had reviewed several journals that related to
the production of the hydrogen processes from glycerol, i.e., Photocatalysis, Steam reforming, Partial
oxidation, Autothermal reforming, Aqueous-phase reforming, Supercritical water reforming,

Biochemical conversion process etc.

Keywords: Glycerol, Biodiesel, Hydrogen, Photocatalysis, Steam reforming, Partial oxidation, Autothermal reforming,

Aqueous-phase reforming, Supercritical water reforming, Biochemical conversion process
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~ o a o Y an ¢ an o s ot
A1 89N 5. ﬂ'ﬁnﬁﬂ‘unﬂﬂ‘ﬂWaﬂ’]iﬂﬂﬂ@qsll@\jﬂ’lﬁWaﬂllﬂﬁ‘laiﬂi!ﬂuﬂ1ﬂﬂa!“]ff]iﬂaﬂ’]ﬂ')‘ﬁG]qﬁ.]nl@iﬂiﬁﬂiﬁ']f’]ilﬁ@ii

Wosuiia [26]

ausalgnzen  galuu STEFTRLY quwgil Awdu Al WanAuN Ref
Catalyst Ugnsal nawesen  (K) (MPa) s)
Reactor type (Wt%)

NaHSO0, aiszy Taiszy 633,773 35 90 Acrolein, acetaldehyde, H,, 27
€0, CO,, CH,, C,H,C,H,
32%glycerol conversion

H,S0, uuuvielva 5 573-623 345 1639 Acrolein, acetaldehyde, CO,, 28

Hastelloy C,H, C,H, 32%glycerol
C276 conversion
- wypvie lva S5 523-673 25 120 Acrolein 29
Inconel 625
- wuuie Tna Tiszy 622748 253545 32- Methanol, acetaldehyde, 30
Inconel 625 165 propionaldehyde, acrolein,
allylalcohol, ethanol,
formaldehyde, CO, CO,, H,,
ethanol, acetone,C,H,, C,H,,
propene, propane, butenes,
butanes, methyl-hydroxy-
dioxanes
ZnS0O, wuyvie lva 1 573-663 25-34 10-60 Acrolein, 80%glycerol 31
SS 1.4401 conversion
ZnS0, uvyvielva 05-10 633 34 10- Acrolein 32
SS 1.4401 180
H,SO, HuunNg 2.33 573-673 25-34.5 600- Acrolein, acetaldehyde, 33
SS 316 3600 allylalcohol, formaldehyde,
hydroxyacetone,
90%glycerol conversion
- HUUNY 6.89-16.86  473-673 30 1200- Acrolein, acetaldehyde, 34
SUS 304 3600 allylalcohol, 99.92%glycerol
TiO, uuuvieva 0.46 673 33 i Acrolein, acetaldehyde, 35
WO,/TiO, 381 allylalcohol, 99.92%glycerol

conversion
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wes3Wosnia [26]

o

009

gusalgnsen  guuny SIGETRLN quvgl A%NAu 0 wansan Ref
Catalyst Ugnsal nAyesea  (K) (MPa) ()
Reactor type (Wt%)
CSAC uuuvieIva 1872 873 34.5 44 H,, CO, CO,, CH,, C,H, 36
Inconel 625
CSAC wuuvielva 1872 938 28 60 H,, CO, CO,, CH,, 37
Hastelloy C,H, :100%glycerol
C276 conversion
- wyviie Ina 1871~ 980-991 28 40 H, CO, CO, CH, 38
C,H, ;100% glycerol
- uuuvelva 1 573773 15-25 450 H,CO,CO, CH,, 39
C,H, ;100%glycerol
conversion
Rw/TiO, HUuNe 1-20 673-1073  5-45 60 H,, CO, CO,, CH,, 40
Quartz C,H,;100%glycerol
capillary conversion
Ru/ALO, nuune na 5-40 973-1073  24.1 5 H, (up t070 mol%),CO,CO,, 41
Inconel 625 CH,; morethan 99% glycerol
Na,CO, wuume lva 1 653773 25 59- H, (up to 60 mol%),CO,CO,, 42
Hastelloy 296 CH,, hydrocarbons; up to 98
%
NaOH HYUNE 42.3 573-673 8.5-31 240- H, (up to 90 vol%),CO,CO,, 43
Hastelloy 2040 C1-C2 hydrocarbons
Ru/ZrO, wune via 5 783-823 35 2-10 acetaldehyde,aceticacid,hydr 44
oxyacetone,acrolein,H,,
€0,CO,;
K,CO, uuuvielva 10 873 25 5 H, (up to 55 mol%),CO(up 45
Inconel 600 to 32 mol%)COz, CH,;
upto100%
-/Crude wuuvie lvia 520 733923 255270 6173 H,, CO,CO,, C1-C3 46

Inconel 825

hydrocarbons; up to100%

glycerol conversion
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o

14

0703
wessHosuia [27]
gusaulgiser  guuu SIERORLY Quugll  A2uAY 1A (s) RS Ref.
Catalyst Ufnsal naesen  (K) (MPa)
Reactor type (Wt%)
Pt/CeZrO, wyuvie lva 10 648-973 25.5-27.0 8-87 H,,CO.CO,,CH,,CH,, 47
Ni/ZrO, Inconel 825 C2; up to 100% glycerol
Ni/CaO— conversion
6AL0,
NiCu/CeZrO,
CuZn
Ni/CaO— nynvielva 3-10 984-998 24-27 30-35 H,, CO,CO,, CxHy; 95.0— 48
6A1,0, Inconel 825 99.9%glycerolconversion
- Pilot plant 6.6-40 923 25.5-31.6 = H, (up to 53 49
mol%),C0O,CO,, CH,
NaOH Na,CO, wuve lva 10-50 718-873 25 3990 H, CO,CO, CH,CH, 50
KOH K,CO, Hastelloy C,H,; up to 100%carbon
and hydrogen gasification
C276
Hyung 5,10 (pure  723-873 25 300- H,,CO,, CH,,C,H,, 51
K,CO3 Inconel glycerol) 7200 acetaldehyde,
718SS 316 3.5 (crude propionaldehyde, acrolein,
glycerol) methanol, 1-
propanol,ethyleneglycol,
allylalcohol, 1,2-
propanediol
NaOH STSTN 10-30 573-703 30 5-120 H,,CO,, CO,CH,, 52
SS 316 acetaldehyde, formicacid,

glycolicacid, propionic
acid, formaldehyde,
acetone, methanol;up to

57.5% glycerol conversion
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2.7. pszrumsildsunlasma¥uadl (Biochemical conversion process) (HunszuIUg
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Aq v a A A aa A o 9 a A Jda ' =
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P}

3 A a . = o Y} A A
Aa1811)1¥BINA9 Sabourin-Provost 4a2 Hallenbeck [53] An¥INTEUIUMsHINUUL I9eae nieh
= ' . = a Y Ao A .
i38171 Photofermentation Vodnatsosoany 1aal¥uuanise¥e Rhodopseudomonas palustris 11
AszuIUMsHTnuULIFas 9nHamInaasInyNIINNAeIeaaUN 19511 1 Tuaausonaa
I 5] Yo . . =2 @ 2
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Y a o Jd o A o ' = 9 12 .
waz lanansusinanae lalasaudniu 0.41 Tuade 1 Tuavesnasesea §115Y Siles Lopez Uay
amz [55] Anwn laeldnszurumanlasuuilameFualouuneu1 1590 (Anaerobic Bioconversion)
P P 3L/ 4 Y v a = A
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' @ Aa X T @ ' & @ L A A
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