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Piperazine blends (equi-molar)
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Background: Amine Scrubbing
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Absorption rate
(kg )



CO, Removal [mol/s] = Area - k;' - (Pc5,-Pco,™)
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High absorption rate (k,’)
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Absorption rates: 5 m PZ 5 m 2PE
|.E-05
- 40 °C 8‘71 PZ
‘T 1.E-06
p
o
S
£
« |.E-07 |
x° ' o
N OH 8 m 2PE /
[j/\/ 5mPZ
|.E-08 - . ... . .., 9mM2PE
10 100 1000 10000

Pcor™ @ 40 °C (Pa)
° 9/1812013



Absorption rates: 5 m PZ 5 m 2PE
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k.’ is etftected by viscosity
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k.’ is etftected by viscosity
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Absorption rate of 5 m PZ 5 m DGA
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Absorption rate of 3.5 m PZ 3.5 m Tris
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Absorption rate of 3.5 m PZ 3.5 m Tris
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CO, Solubility:
Capacity



Capacity

AC =(0‘ﬂch_“'ean) mol alk _ mol CO,

o kg(am+H,0) kg solv

Thermodynamic property Concentration effect
- pKa - Viscosity

- Amine structure, hinderance - Solid solubility

- blend: amine ratio - Molecular weight
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CO, solubility: Capat?ity
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Effect of amine choice on Aldg
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Effect of amine choice on Aldg
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Absorption rate vs. Capacity
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Absorption rate vs. Capacity
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Absorption rate vs. Capacity
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Absorption rate vs. Capacity
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Heat of Absorption



Heat of Absorption of new PZ blends

95
“aH, =-RIMP)_ phtd-a)
d@/T)

8 5m PZ 5 m DGA
3
£ 75
S
T 6

55 —

500 Pco,” @ 40 °C (Pa) 5000

25 9/18/2013



Summary Table

Amine Ky ave AC,,, AC, (r'nli::alg;) (mklj‘lldg)
(m) (m) X 107 mol/Pa s m? mol/kg k] cP
PZ (5)  2PE (5) 4.2 067 | 0.53 75 26
PZ (5) DGA (5) 6.7 0.48 0.47 83 I
PZ (3.5) Tris (3.5) 7.4 078 | 0.89 76 6
PZ (5) MDEA (5) 8.3 098 09I 74 13
PZ(2) AMP(4) 8.5 077 | 0.90 77 5
PZ (8) 8.5 0.86  0.84 71 I

solv

AC, = AC
(,Uamid/ )02
10cP
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Conclusions
» 3.5 m PZ 3.5 mTris

Competitive capacity / viscosity / heat of absorption
Good absorption rate

» 5mPZ5m2PE
High viscosity, low capacity, low absorption rate
» 5mPZ5mDGA

Moderate absorption rate, heat of abs, viscosity
Low capacity

» High viscosity: reduces k.’ and AC,,

» PZ blends:

Tertiary / Hindered amines (equi-molar): large Aldg
Tertiary / Hindered amines: higher amine/PZ ratio = large Aldg
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CO, solubility: 5 m PZ 5 m 2PE
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Optimized sensible heat cost
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