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Abstract : In bio—jet fuel production, selecting operating conditions of hydro—upgrading is of
great importance to make iso—Paraffin rich hydrocarbons with carbon distribution including jet fuel
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range. Herein, iso—Paraffin rich biofuel including jet fuel range hydrocarbons (Cg—Cie) is produced
from simultaneous cracking and isomerization using n—Paraffin rich hydrocarbon derived from
hydrotreated vegetable oil over 0.5 wt..% Pt/Zeolite catalyst. We report and analyze the yields and
compositions in the produced hydrocarbons affected by various operating conditions, such as

reaction temperature, reaction pressure, molar ratio of reactants, and weight hourly space velocity.
Aforementioned operating conditions not only can help interpret the reaction dynamics of
hydro—upgrading, but also further produce bio jet—fuel after distillation.
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Fig. 1. Carbon number distribution and composition of HCs r with n—Paraffin rich hydrocarbons
derived by hydrotreating process of palm oil.
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Fig. 2. Schematic diagram of catalytic upgrading

process of n—Paraffin—based
hydrocarbons.
=4

24, =8 ga80|gd MHE

e 9o AHEL FID  HE7](Flame
ionization detector)”} A2te 1A I 2nbE 18|
I (Model No. iGC7200, DS Science Co. Ltd,
Korea)2 EAE9loH, AU A= 44
252 EHs] ot G.C WiRe A
AZHBO m  0.25 mm, Model No. Rtx®-5MS,
RESTEK Co. Ltd., USA)o] FZ=At. 214
& He 7]141(99.999%)7F 2H71A|= A=At
FUT 2EE 300 T2 Aot Fdd &2
XNz Y FAALEES d4E€T E9E Hdtd]
Aol A&E 0B 2= BAAR Y T 45
ToflA 300 Cof] =32 15 C/min 9 £&
2 25k ASTM D-54420] 74tste] FID
AZ7|2HE @old 7tA A=mfEddngE o
oFl HaHF A& i WH E&S AT
delesol A Bz A% N@stel A
o}, [11] of=igt Alatabgoll oFAl gtag7t 57

Table 1. Operating conditions of catalytic upgrading process of n—paraffin rich hydrocarbons

Operating Condition Range
Reaction temperature 259 - 287 C,
Reaction pressure 20 = 50 bar
Hy/HCs-r ratio 14 - 38 mol/mol
Weight hourly space velocity 1.5 -30h'!
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Fig. 7. Effect of Hy/HCsg ratio on carbon number distribution of HCs-p after upgrading
process of HCs-r over 0.5 wt.% Pt/Z catalyst ((A) 14 mol/mol (B) 20 mol/mol (C) 26
mol/mol (D) 32 mol/mol (E) 38 mol/mol (T = 275 C, P = 40 bar, WHSV = 2 hr'!).
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Fig. 9. Effect of weight hourly space velocity on carbon number distribution of HCs-p after
upgrading process of HCs-g over 0.5 wt.% Pt/Z catalyst ((A) 1.5 hr™! (B) 2.0 hr'! (C)
2.5 hr'' (D) 3.0 hr'! (T = 275 °C, P = 40 bar, Hy/HCs_g ratio = 32 mol/mol).
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Fig. 10. Effect of weight hourly space velocity on (A) HCsp Yield, Cs—Cis selectivity, expected
Cs—Cys yield after distillation and (B) iso/n—Paraffin ratio in Cg—Cjs fraction after
upgrading process of HCs_r over 0.5 wt.% Pt/Z catalyst (T = 275 C, P = 40 bar,

H,/HCs-r ratio = 32 mol/mol).
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