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Einleitung
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% bei und die emissionsärmere Variante der Erdgasreformierung, welche „Carbon Capture 

Utilization and Storage“ (CCUS), eine Technologie zum Abscheiden der CO
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Technische Grundlagen
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CH4
(g) + H2O(g) ↔ CO(g) + 3 H2

(g)    ∆H0 = 206,4 kJ/mol CH4

–

–
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CO(g) + H2O(g) ↔ CO2
(g) + H2

(g)    ∆H0 = -41,1 kJ/mol



1
4 CH4

(g) + 
1
2 H2O(g) ↔ 

1
4 CO2

(g) + H2
(g)    ∆H0 = 41,3 kJ/mol H2
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H2O(l) ↔ 
1
2 O2

(g) + H2
(g)    ∆H0 = 285 kJ/mol H2
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1
2 CH4

(g) ↔ 
1
2 C(s) + H2

(g)    ∆H0 = 37,4 kJ/mol H2
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CH4
(g) ↔ CH3

(g) + H(g)

2 CH3
(g) ↔ C2H6

(g)

C2H6
(g) ↔ C2H4

(g) + H2
(g)
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ν

νR ≡ – dcA
dt  ≡ – dpA

dt  ≡ – dxA
dt  ≡ – dNA

dt

– dcA
dt  = k ∙ cA

ln (Ct) = ln (C0) – k ∙ tb



–

k = A ∙ exp (– EA
R ∙T)
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Österreich laut „ uropean Biochar Certificate“ gegeben

„ “



durch die Liquiduslinien BC sowie CD bzw. CD’ und d



γ

γ

γ



Experimentelle Untersuchungen
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wx = xx ∙ Mx∑  (wi ∙ Mi
n
i=0 )

ρx = ρM, x + ∆ρx ∙ (TM, x - T)

ρ

ρ

Δρ

ρL = 1
wFe
ρFe

 + wSi
ρSi

 + wMn
ρMn

ρ

ρ , ρ ρ



mges = VL ∙ ρL = hL ∙ (
dT
2 )

2

 ∙ π ∙ ρL

mx = mges ∙ wx

mEx = mx - (mEy ∙ wx, y + mEz ∙ wx, z)
wx, x

φH2
 = 

V̇A, H2

V̇A, H2 + V̇A, CH4 + V̇A, N2

 

φ

V̇



V̇A, H2 = V̇E, H2  + V̇E, CH4 ∙ XH2

100  ∙ 2

V̇

V̇A, CH4 = V̇E, CH4 ∙ (1 - XH2

100 )

XH2 = 100 ∙ 
φH2

 ∙ (V̇E, CH4
 + V̇N2)

V̇E, CH4 ∙ (2 - φH2
)

φCH4
 = 

V̇A, CH4

V̇A, H2 + V̇A, CH4 + V̇A, N2

XCH4 = 100 ∙ 
V̇E, CH4 - φCH4

 ∙ (V̇E, CH4  +  V̇E, N2 +  V̇E, H2  ) 

V̇E, CH4 ∙ (1 +φCH4
)

φ



k ∙ τ = (1 + εA) ∙ ln ( 1
1 - XCH4

)  - εA ∙ XCH4

ε

τ

εA = 
V(XA = 1) - V(XA = 0)

V(XA = 0)

τ = hL
vB

vB = 0,2969 ∙ (dB)0,316



dB = (6 ∙ σ ∙ dLi
ρL ∙ g )1

3⁄

σ

dB = 0,0054 ∙ (107 ∙ V̇ ∙ dLi
0,5)0,289

dB=0,01 ∙ {3 ∙ 106 ∙ σ ∙ dLi
ρL ∙g  + [(3 ∙ 106 ∙ σ ∙ dLi

ρL ∙g )2

+ 
107 ∙ V̇ ∙ dLi

g ]0,5}0,33

dB= [(106 ∙ 6 ∙ σ ∙ dLi
ρL ∙ g )2

+ 0,0242 ∙ (1014 ∙ V̇2
 ∙ dLi)0,867]1

6⁄
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