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Abstract >> Hydrogen production from commercial diesel fuels is an attactive option for energy generation purpose
due to the low cost and good availability of diesel fuels. However, in order to utilize commercial diesel fuels,
the sulfur contents must be removed down to approximately 0.1 ppm level to protect the fuel cell catalysts from
poisoning. Commercial catalysts CoMo/ALOs and NiMo/AlLO; were tested for HDS (Hydrodesulfurization) of model
diesel and commercial diesel. The experimental conditions were 250 — 400 °C and LHSV (Liquid Hourly Space
Velocity) 0.27 - 2.12 hr'. NiMo/ALO; was found to be more effective than CoMo/ALO; in removing sulfur from
model diesel. Based on the experimental results of model diesel, commercial diesel fuel purchased from a local
petrol station was tested for HDS using NiMo/ALO;. The GC-SCD (Gas Chromatography Sulfur Chemiluminescence
Detector) results showed that the DMDBT (Dimethyldibenzothiophene) derivatives were fully removed from the
commercial diesel fuel proving that HDS with NiMo/ALOs is technically feasible for industrial applications.
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Nomenclature H;S @ Hydrogen Sulfide
BPR : Back Pressure Regulator
: Hydrodesulfurization LHSV : Liquid Hourly Space Velocity
: Dibenzothiophene XRF  : X-Ray Fluorescence
: Methyldibenzothiophene GC-SCD : Gas Chromatography Sulfur
DMDRBT : Dimethyldibenzothiophene Chemiluminescence Detector
: Hydrogen DDS  : Direct Desulfurization

HYD  : Hydrogenation
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25s7] olgle Edo] Folnh ARHA A2H]
& QPHoE SAAE steie o el 3 B
°] 0.1ppm ©]5}ojof Sh= A2 K F Hf JlrH4].

OARE wgel WS oz ol g,
24713} (Hydrodesulfurization, HDS), S-2FeHs}
(Adsorptive Desulfurization, ADS), AP35} (Oxidative
Desulfuziation, ODS)Z A 7IX| 2 A B&53 4~ 3l
O SAYS A 48 olgels THO
300 -400°C 112, 10-50bar 11919 ZA 9
st Aslatol A e MEE ARl Aot
[S]. GRS 548 S hon] 41YY
oA HO R e 2ot gelelA CAS SAH
of FHAA 718 F2F AARIHH6). AehEEe
RIS AR %71 2 A 3 718

3o

A 2%

ARSI

£ ol Al 718 &304 AASIE &
7ol 7]

& A= WHE MCFCo|| 4 3-8 v

=] ériié.ﬂ % Z(HDS) 2.2 7}H538kA] gkl

sl= EFgA] HEO|Th ARE CoMo/ALOsZ 12} NiMo/
ALOZTZ H|WF ] ola) MA md tAZ 8w

3 4 NiMo/ALOs7} & £
].ﬂr t]AlS NiMo/ALOs S



21 M=

Dibenzothiophene(DBT), 4-Methyldibenzothiophene
(MDBT), 4,6-Dimethyldibenzothiophene(DMDBT)+=
A xof A G5ttt Diphenyl sulfide= S5
7oA 3l GC 42 i & EZ=E A}
23519tk n-Dodecane(=H|7H2 JFEA n|Zo| A
ufsiels wel Ao} gulz AMgSlsch 2 o
© DMDBTE fdj7to]| 10ppme] S 0iA] 7
Zjok AT DS GS 2l Fhaold )
3199tk CoMo/AlOscatalystZ1ll+= Johnson Matthey
Alfa Aesar A} A& 3103} 12 NiMo/ALOsZ 1=
BASF ALS] M 8-245 tufjsto] ARG-SIQITE o
(H2), B2(No), 5% F3bp2(HSH) = AlGAa= R
B B etk BE Aok 7o 7 WEe] 44 ¢

o] ki AMg3tech

2.2 HDS A8

o)

ST A 20 mie] g 2 BRY
A% uhg719 23 g9 S0hE Fstel Qs
x| o] BA == Fig 20 #A] Hof Qlok 2% A9
& A7) Aol Zuil WA Boleas o
AXEE siF=qlth 241t
LSS E8Fo] Sl U A9 shof 24Jst
A7k Eoe] AA7E B g7l Ao R
YZNZTE T9ke] 442 wRSlo] YT Back
Pressure Regulator(BPR)E: o|-&3}o] Ydl= =4
ol SR ool ol 4 9 5ol ¥
£ 5°C/min®] £& &5 & $2A1A4 ¢

¢ 400°CoflA 5%

g m

s

ro

3718 A4k sk L=t gelo] HE T
Mdon fAsE AL ST F e Bt
[ste] e Festalnt 314

Space Velocity(LHSV)2] H$+= 0.

(]

Liquid Hourly

[}

Thr' o)A 2.12

Ho
ox
<)
ok
S
ok

>~

[EPSE-RRE3) . b i 2B 23

Vent

Cooler
Diesel

Reactor

Furnace

Diesel

i

Fig. 2 Schematic diagram of HDS unit
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Fig. 4 Effect of (a) temperature and (b) LHSV using CoMo/
Al203 on model diesel
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Fig. 5 Effect of (a) temperauture and (b) LHSV using NiMo/
Al,O3 on model diesel
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Fig. 6 HDS reaction pathways of 4,6-DMDBT
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