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Synthetic fuels passing through syngas
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LPG synthesis mechanism
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Mechanism

(Pd/Cr-Zn)/B-Zeolite (Pd/Cr-Zn)/Pd-B-Zeolite
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1 Methanol Synthesis from CO,/ H,

Reaction path of CO, /H, to CH;OH
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Results of Hydrocarbon Synthesis from Syngas with
Different Zeolites Combined with Cu-Zn Methanol Catalyst

usy 3 -zeolte ' ZSM-5 | Mordenite MCM22

Catalyst Cu-Zn Cu-Zn Cu-Zn Cu-Zn Cu-Zn
Product Yield (%CO Feed)
Hydrocarbons 37.6 31.5 38.5 3.4 26.8
DME 1.5 4.7 0.9 11.3 2.6
C5;+C4 % in Hydrocarbon (C%o) 76.1 72.8 54.6 39.8 59.2
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(D COtoLPG  The effect of H, to CO
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CO, conversion to LPG

40
35
30
25
20
15
10

~ Effect of the Pressure

EE= Hydrocarbon
C—3DME
EEmCO

—o— Conv.

100
90
80
70
60
50
40
30
20
10

1 1.5 2
Pressure / MPa

BC7

oc6

2.5

BC5

oc2

[co J=[ ]

N\ /

!

(DME)

LPG

oct

BC4

@BC3

T---260 °C, 2MPa, H2/C0O2=5,Flow---40ml/min

Reaction Route

Japan Gas Synthesis CO. LTD, Japan




Reaction condition on two stage reactor-2

H/C ratio and W/F
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One stage vise two stage reactor
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2.2 LPG Synthesis from CO,/ H,
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The Bench scale plant

A bench plant (~100ml catalyst bed) was operated successfully to show 1.0kg/day LPG
production.



Results of Bench Plant
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1. syngas
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Cu-Zn/Pd- [ catalysts for syngas to LPG

Reaction Mechanism

<> Zero Value Species

Mechanism model

R_CO,: CO +H,0 H, + CO, (At equilibrium)

® R CH, 3H, + CO CH,+ H,0
® R_ETA: 5H, +2CO C,H, + 2H,0

C4H10 ® R_PPA: 7H, +3CO C;Hg + 3H,0
® R BTA: 9H, +4CO C,Hyo + 4H,0

""" ® RPTA: 11H, +5CO C.Hy, + 5H,0
® R_HXA: 13H, +6CO CcHy, + 6H,0
® (C6toC1C5: H, + CiHiu CH, +CsH,,
®  C5toCl1C4: H, + CsHy, CH, + C4Hyo
® (C4toC1C3: H, + C,Hy, CH, + C3H,q
® (C3toClC2: H, + C3Hg CH, + C,H,
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CH4 yield (C%)
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