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Abstract @ Selection of optimum reaction conditions during deoxygenation process of palm oil is
essential factor to obtain the maximum yield of bio—jet fuel. In this context, the deoxygenation of
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palm oil was carried out in a fixed bed reactor with an internal diameter of 1 inch loaded with a
1 wt.% Pt/Al,O; catalyst. The composition of the organic liquid product(OLP), which can be

utilized as a transportation fuel through the upgrading process, was analyzed by a gas
chromatography method. The palm oil/hydrogen ratio and hydrogen pressure in the feed affected

the decarboxylation(DCB) and hydrodeoxygenation(HDO) reactions, resulting in a change in the

composition of the OLP. As the reaction temperature increased, the continuous cracking reaction of
the deoxygenation product was promoted and the product composition in the Cs~Cjs region was

increased. Thus, the results can help to understand the characteristics of deoxidation reaction of
palm oil as well as the subsequent process, hydro—upgrading, to obtain the maximum vyield of

bio—jet fuel.

Keywords * Bio jet fuel, vegetable oil, Hydrodeoxygenation, reaction conditions, Pt/ALOs3
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Fig. 1. Configuration and flow chart of the
deoxygenation of palm oil (A) and a
cross section of the 1 inch reactor
tube.
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. 2. Composition of the OLPs as carbon number obtained from the hydrotreating process over

the 1 wt% Pt/ALO; catalystat WHSV = 2h™}, T = 430 °C, P = 40 bar with varying
H,/P.O (mol/mol) . of (A) 10, (B) 20, (C) 30, and (D) 40.

Table 1.

Fraction of light (Cs~Ci4), medium (Cys~Cig), and heavy (Cis") and ratio of iso to
normal paraffins and DCB to HDO products of the OLPs obtained from the
hydrotreating process over the 1 wt% Pt/Al,O; catalyst at WHSV = 2 h™!, T = 430 °C,
P = 40 bar with varying Hy/P.O (mol/mol) .of 10, 20, 30, and 40

HQ/P.O. CsNCMa C15~C18b C18+ iso/n° DCB/HDOd
10 11.5 79.6 8.9 0.20 8.26
20 20.6 76.1 3.3 0.44 6.41
30 35.1 62.5 2.4 0.74 5.25
40 34.4 63.0 2.6 0.70 4.97

*Fraction of Cs~Cis was calculated by sum of the fraction from Cs to Cis production in the OLPs.

"Fraction

of Cis~Cig was calculated by sum of the fraction from Cis to Cis production in the OLPs. A

maximum error range of Cs~Ci4,, Ci5~Cis,, and Cis" is +4%.
d5o/n ratio was calculated by sum of all iso—paraffins divided by sum of all normal-pararrins, and a error

range of the features is £0.02
4DCB/HDO was calculated by sum of Cis and Cy7 products divided by sum of Cis and Cig products in the
OLPs, and a error ragne of the features is +£0.05
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Fig. 3. Composition of the OLPs as carbon number obtained from the hydrotreating process over
the 1 wt% Pt/Al,Os catalyst at Hy/P.O. (mol/mol) = 20, WHSV = 2 h', T = 430 °C
with varying pressure of (A) 30, (B) 40, and (C) 50.
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Table 2. Fraction of light (Cs~Ci4), medium (Ci5~Cig), and heavy (Cis") and ratio of iso to
normal paraffins and DCB to HDO products of the OLPs obtained from the
hydrotreating process over the 1 wt% Pt/Al,O3 catalyst at Hy/P.O. (mol/mol) = 20,
WHSV = 2 h™', T = 430 °C with varying pressure of 30, 40, and 50.

Pressure (bar) Cs~Ci4? Ci5s~Cig” Cig" iso/n° DCB/HDO?
30 8.1 82.7 9.3 0.09 9.54
40 11.4 82.4 6.1 0.08 8.16
50 9.7 82.6 7.7 0.09 6.21

*Fraction of Cs~C4 was calculated by sum of the fraction from Cs to Ci4 production in the OLPs,
PFraction of Ci5~Cig was calculated by sum of the fraction from Cjs to Cig production in the OLPs.

A maximum error range of Cs~Cys,, Ci5~Cis,, and Cig" is +4%.

‘9so/n ratio was calculated by sum of all iso—paraffins divided by sum of all normal-pararrins, and a error
range of the features is +0.02

IDCB/HDO was calculated by sum of Cis and Cj; products divided by sum of Cjs and Cis products in
the OLPs, and a error ragne of the features is +0.05
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. Composition of the OLPs as carbon number obtained from the hydrotreating process over

the 1 wt% Pt/Al,Os catalyst at Hy/P.O.=20 (mol/mol), P = 40 bar, WHSV = 2 h™! with
varying temperature of (A) 390 °C, (B) 400 °C, (C) 410 °C, (D) 430 °C, (E) 440 °C, and

(F) 450 °C.
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Table 3. Fraction of light (Cs~Cis), medium (Cis~Cig), and heavy (Cis") and ratio of iso to
normal paraffins and DCB to HDO products of the OLPs obtained from the
hydrotreating process over the 1 wt% Pt/Al,Osz catalyst at Hy/P.O.=20 (mol/mol), P =
40 bar, WHSV = 2 h™' with varying temperature of (A) 390 °C, (B) 400 °C, (C) 410
°C, (D) 430 °C, (E) 440 °C, and (F) 450 °C

Tempegature Cs~Cig® Cis~Cig® Cis' iso/ne DCB/HDO!
390 53 89.0 5.7 0.04 5.77
400 5.7 86.9 73 0.05 6.19
420 8.6 82.3 9.2 0.07 6.59
430 13.5 76.7 9.7 0.10 7.02
440 16.8 75.0 7.8 0.17 6.85
450 28.0 64.4 6.5 0.63 6.16

Fraction of Cs~Cis was calculated by sum of the fraction from Cs to Cis production in the OLPs.
"Fraction of Cys~Cig was calculated by sum of the fraction from Cis to Cig production in the OLPs.

A maximum error range of Cs~Cys,, Cis~Cis,, and Cig" is +4%.

9so/n ratio was calculated by sum of all iso—paraffins divided by sum of all normal-pararrins, and a error
range of the features is £0.02

dDCB/HDO was calculated by sum of Cis and Cy7 products divided by sum of Cis and Cig products in the
OLPs, and a error ragne of the features is +0.05

Table 4. Fraction of light (Cs~Cy4), medium (Cy5~Cyg), and heavy (Cig") and ratio of iso to normal
paraffins and DCB to HDO products of the OLPs obtained from the hydrotreating process
over the 1 wt% Pt/Al,Os3 catalyst at Hy/P.O. (mol/mol) = 20, P = 40 bar, T = 430 °C
with varying WHSV of (A) 1 h', ) 2 h™!, and (C) 3 h'!

WHSV (h™h) Cs~Cis Ci5~Cig® Cis" iso/n DCB/HDO¢
1 9.9 79.2 10.9 0.14 5.95
2 16.4 71.1 10.5 0.18 6.59
3 21.1 67.5 7.3 0.24 6.61

*Fraction of Cs~Cis was calculated by sum of the fraction from Cs to Cis production in the OLPs.

"Fraction of Ci5~Cig was calculated by sum of the fraction from Cjs to Cig production in the OLPs.

A maximum error range of Cs~Ci4,, Ci5~Cis,, and Cis" is +4%.

‘9so/n ratio was calculated by sum of all iso—paraffins divided by sum of all normal-pararrins, and a error
range of the features is £0.02

dDCB/HDO was calculated by sum of Cis and Cy7 products divided by sum of Cis and Cis products in the
OLPs, and a error ragne of the features is £0.05
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Fig. 5. Composition of the OLPs as carbon number obtained from the hydrotreating process over
the 1 wt% Pt/ALO; catalyst at Hp/P.O. = 20 (mol/mol), P = 40 bar, T = 430°C with
varying WHSV of (A) 1 h™', B) 2 h™!, and (C) 3 h'".
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