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Hydrogen production by catalytic decomposition of propane
over cartbon black catalyst in a fluidized bed
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Abstract @ A fluidized bed reactor is made with quartz. The size of FBR is 0.055 m I.D. and 1.0 m
in height. The FBR was employed for the thermocatalytic decomposition of propane to produce
hydrogen without (0;. The fluidized bed was proposed for the continuous withdraw of product
carbons from the reactor. Carbon black DCCN330 is used to decompose the propane gas. The propane
decomposition reaction over carbon black catalyst in a fluidized bed reactor was carried out the
temperature range of 600 ~ 800 C, propane gas velocity of 1.0 ~ 4.0Ux(1Un¢ = 0.61cm/s) and the
catalyst loading of 100 ~ 200g. Production of Hz such as other reaction temperature, gas velocity,
catalytic loading on the reaction rates was investigated. The carbon depositied on the catalyst
surface was observed by FE-SEM. The particle size of the carbon black was observed by Particle
size analyzer. Resulting production in the experiment was not only hydrogen but also several

by-products such as methane, ethylene, ethane, and propylene.
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Hete] AEHHS TEHSOZA 1 mold
FAE Qi 2og dFE 37.8 kl/mol H;
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C,H; — 3C +4H, AH° =103.9kJ/mol [2]
C,H, — CH, + C,H, AH® =813kJ/mol  [3]
C,Hy, — C,H; +H, AH® = 124.3kJ/mol (4]

T2 BubsoM A" E Ade2e
29 Clean Carbon ol¢lol= wdigl, ogr, ofd
A, T2RY Fo] o). TR detH} ¢
49} Clean Carbon o229 Eajuk3[2]0o] )
dojdeis Ao} e Wi gz g
2o Fanr3(3]18 T2 AR it
2[4] So] S0l dojdr} ¥

H-S-dE W37] Y gAA S E At
Rt AL % FHuje &Ao] FAH I,
WS Fojo] zjalgo] Jled FHEREH
(carbon black)2 Zuwj2 Atg-atgct.”

FAL FAol 7bestH, d5FAA FE T
fres WINE AHESIT. #FS5 ¥37E
frAle} 2L 32+ YAES 44 =28E 5 3
o, dxdy £33 A9 a8l o= FAH
2 7FXZ Aok, ¥Eg7] W9 carbonol] 9%
clogging @7 WFo] FAF wES T 5 YUe
packed bed reactoro] ®l3}a] cloggingol Zoj
FAIZE w-gol 2 siet.”

Frua Zojg o)8stel §EZF wE7]A
=)

K-} :{o
-
olo

¢ rlo

Zage] Zujrs 49L B3 = wE
& AuFE vEHAPT. =P E0FH 45
Mol WE i AAFS SAHshAcH FE-SEM
g o3t T2W PV AFY Zu) W
o Wste wwalsrh. 28 TPSAE ol §ahe] W
$ A% A7 Y58 24e A4

2. AE gy

2.1 Carbon black 0}
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1. Mass flow controller
2. Preheater

3. Distributor

4. Furnace

5. Fluidized bed reactor
6. Thermocouple

7. Cyclone

8. Data logger

8. Temperature controlier

10. Bag fiter =9 P
e L L 37
i P ! i

L

H 3 H

Fig. 1 Schematic diagram of FBR
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Fig. 2 Decomposition of propane at other
temperature(1U,=0.61cm/s) .
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Fig. 3 Decomposition of propane at other
temperature(1U.=0.61cm/s) .

3.2 Hoigo E &
ol Wy}l T2@ Boo) mA: 9%
& B3}y 95ke] ML= 800 T, 7= H

2.0 Unfoll Al Zvl 100 ~ 200gS &3 ¥H-&7]

Yu 4 AdF FA8EY. 800 T A=
100%9] A3&S YERAT. oo F7]4
urz} 4 Aol FHE Fig. 4o e
o o] FopAH ZTER VAT S
AE IR FobHA g4 AAEEo] "7}‘5}‘3}

ZojFo] 29 E FIHRAA T A ALFLE ”3
7 8L/hr AE F7tetth. BHg2E=9 &
Mzl gle 7oA Eosg %7}*1231:%
T Bitgol AA F7bskA &)

£

60
- 50
5
IN
©
c
o
T 40
)
b
o
[ =3
o
%0 —@— FyomiRtion of Hy at catalyst loading
—~O- Pyofiiltion of Hy at catalyst loading
—a— PyoBMation of Hy at catatyst loading

0 2 s s s
-~ time(hr)
Fig. 4 Decomposition of propane at 800°C,
' 2.0U{(1.22¢cm/s) .
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Fig. 5 Decomposition of propane at
temperature 800°C, catalyst loading 100g
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3.4 FE-SEM &4
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Fig. 6 FE-SEM image of fresh Carbon black
(X 50,000)

Fig. 7 FE-SEM image of used Carbon black
(X 50,000)

3.5 PSA &4

Particle Size Analyzer(FPAR-1000, photal
)8 o83 ¥ PEY ALY dEE
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Fig. 8 Particle size distribution of fresh
Carbon black
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Fig. 9 Particle size distribution of used
Carbon black
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