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Background Experimental Equipment and Measurements| | Data and Results
I CO, Solubility in PEG-PDMS-3 at 25 °C and 40 °C
ssues: 25
The current baseline for pre-combustion carbon capture ;
technology is a solvent based process, such as Selexol® ; T ecopasc :
(mixtures of dimethylethers of polyethelenglycol) and e T e
Rectisol® (chilled methanol). i g . :
1. To obtain high CO, capture efficiency (>90%), sub- T *
ambient conditions are required for those solvents. Cooling ” » :
the syngas to below room temperature is costly and 1 .
requires energy-intensive chillers. #
2. High hydrophilicity of Selexol and Rectisol can introduce W 0 !
corrosion issues for equipment. ) _ i 5 Y pressure.atm N N
O S I ] EE{:’; Gas Solubility in PEG-PDMS-3 at 25 °C and 40 °C
ur Solution:
\_/ = N2,40C i
A process based on a hydrophobic solvent which can | e ;
achieve a warm CO, separation would improve power 3
plant efficiency as much as 2-3% compared to those N
processes requiring sub-ambient temperatures. 2 o :
Project Goals: Pressure Profiles . ‘ . i
. | ' i
The solubility and diffusivity of different gases including Ho, . _ :
. . Pressure Profile in the Reactor (CO, Measurement) Pressure Profile in the Charge Cell (CO, measurement) . = '
CO,, N, and CH,4, which are the main components of . i :
syngas, will be presented, which are essential for a reliable | | I / 0 5 T presswe,atm ) )
process design. . * Selexol vs PEG-PDMS-3
g 20 gm MW density, viscosity surfa_\ce Selectivity Selectivity Selectivity Selectivity Selectivity Selectivity
° & F * 20 /mol g/mL cP tension CO./H;at CO./H;at CO./N;at COz/N;at CO/JCHs;  CO,/CH,
Molecule D es'gn - . 9 @25°C @25°C N/m 25°C 40°C 25°C 40°C at 25°C at 40°C
L i l: l: Selexol 280 1.03 5.8 32 45 31 N/A N/A N/A N/A
: o s k S e PEoss 617 0987 12.2 22 62 37 35 21 N/A 7

Methods for gas solubility measurement Method for gas diffusivity in solvent 23 , -
: o e Henry’s law constant and diffusivity

\ (T ) Im ] H N CH co
InstggrateSelefto_land O—\_ c B L 0 1 (Zﬂ + l)'JI'D f 2 2 4 2
iloxane Fluid into Gas / as \V In P Z gas 1 25°C 40°C
novel, hydrophobic Cy""derL’% reference call sample cell -Yort T H_ 71 &P~ 2 - 25°C 40°C 25°C 40°C 25°C 40°C
SOIVGHE:PHSITSI? o 2 olven = Fy g5 ) n=0 (20 +1) 4
V, V, — 1V, s ) ’ Henry’s Law
(1a) Constant 5.3 5 3.4 2.8 N/A 0.9 N/A N/A
P P (107 Pa)
1 2 .
with Diffusion
Coefficient 2.25 3.25 0.48 0.60 N/A 0.65 N/A N/A
10°m?/s)
SRTV ‘
Method 1 e W
-
PP T VMW, (1b)
Processes based on Selexol or Processes based on Similar An = sami Ysam,i “samf Vsam.f

Similar Hydrophilic Solvents Hydrophobic Solvents n= Zf R. Tsam,i Zf - R. Tsam,f E, = activation energy (kJ/mol) COHC'USiOnS a I‘Id FUII'U re WOI’k

D, = diffusion coefficient of a gas in an ionic liquid (m*s™!)

Operating Temperature Method 2 H, = Henry’s Law constant of a gas in an ionic liquid (Pa)
L = depth of the ionic liquid in the sample chamber (m) _ _ o
MW, = molecular weight of ionic liquid (g/mol) * Weak absorbates, such as, hydrogen and nitrogen, have higher solubilities at

Chemical Stability R A Py n = number of terms in eq la; usually 110 higher temperature, however, CO, as a s;crong absorbate shows higher
o — - _ An ={ refi’ Vrefi Treff ref,f} _ Usamf " Vsamf p = total pressure in the vapor phase (bar) solub_llltles ajt Iowgr temperature_, e.g. 25 C_. This observation indicates stronger
Zi ReTreri Zp ReTrgrf) 2 ReTogmy p, = initial pressure of gas in the vapor phase (bar) CO, interaction with solvent during absorption;

Cost of the Solvent _ Mid Disclaimer R = gas constant (8.31434 m’ Pamol ™' K™") e Henry’s law constants and diffusion coefficients for hydrogen, nitrogen,

CO; / H; Selectivity This work was funded by the Department of Energy, National Energy Technology I'= temperature (K) methane, and Carbon dIOXIde WI” be dou ble-CheCked,
comtacinty Lodes esearen Supser o (RS Nater e Unog e = time (s) | - . . .
Governmentnoranyagencythereltj),;, noranyoftheir.employees, nor LRST, nor ) ] t b d ¢ d d t . f i The SOIUblIlty and dlﬁUSlVlty Of Other novel, hydrOphObIC SOIVentS Wl” be StUdled
any of their employees, makes any warranty, expressed or implied, or assumes U = refarve combpmeda standara unceraaingy o . . .
1 yor for the accurac . o s in the CSTR units using the developed methods;

any legal liability or responsibility for the accuracy, completeness, or usefulness

of any information, apparatus, product, or process disclosed, or represents that V - Volume of the gas ( cm3 )
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