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1. Technical Challenge Solved with New Technology 
 
Carbon Capture and Sequestration (CCS) is widely regarded as a significant 
part of the solution that will enable countries to meet their green house gas 
reduction targets however, current CCS technologies are very expensive and 
energy intensive. Without a momentous reduction in cost and energy 
requirements  CCS will not be implemented on any significant scale. Westec 
Environmental Solutions, LLC (WES) is developing a novel industrial absorber 
froth technology that has the potential to greatly reduce CCS CAPEX and 
OPEX thereby increasing the likelihood of widespread industry uptake of CCS 
technology. Within the CCS sector, the WES absorber technology does not 
compete against existing solvent based absorption processes but rather 
complements them by providing higher efficiency internals compared to 
conventional internals. The WES internals will reduce the absorber height by 
50% and the size of the solvent regeneration system by 30%. This reduction 
in size also leads to a lower solvent inventory and flow rate resulting in OPEX 
savings in the order of 30%. 
 
WES has developed a novel process, based on creating a froth to enhance 
mass transfer, which will revolutionise carbon capture by substantially 
reducing the height of carbon capture absorbers and reducing the solvent 
inventory. When successful, this technology could be applied to all solvent 
based carbon capture and storage (CCS) processes, as well as many other 
gas/liquid absorption processes. 
 
The WES absorber froth column is unlike any currently available gas/liquid 
absorber. Within the WES absorber, a patented froth generator creates a 
micro-froth matrix that continually forms and collapses thereby intensifying 
mass transfer. This micro-froth matrix mass transfer provides a dramatic 
increase in absorption efficiency compared to conventional gas/liquid 
absorbers. Currently the WES absorber achieves five theoretical mass 
transfer stages in a single 0.5 meter high stage. As illustrated in Figures 
Figure 1 and Figure 2, the WES absorber requires less than one fifth the 
mass transfer height compared to high efficiency proprietary structured 
packing for the same level of CO2 absorption. Consequently, in flue gas 
carbon capture applications the WES absorber will reduce total absorber 
height by at least 50% compared to conventional packed or tray absorbers. 
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Theoretical Stage Comparison

0

2

4

6

8

10

0 5 10 15 20 25

Theoretical Stage

V
a

p
o

u
r 

P
h

a
s

e
 [

C
O

2
] 

 

(m
o

l 
%

)

Conventional

Absorber

WES

Absorber

 

Figure 1 - Theoretical Stage Comparison 

 

Absorber Height Comparison
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Figure 2 - Absorber Height Comparison 

 

The WES absorber froth technology allows for the passage of solids through 
the froth generator without blockage or fouling. As such, the new generation 
of precipitating solvents being developed for CCS will be able to be directly 
applied to the WES absorber. The use of precipitating solvents will result in 
substantially higher solvent CO2 loadings and therefore, significant reductions 
in solvent circulation rates compared to the current amine-based solvent 
technology. In turn, this not only reduces the size of the corresponding solvent 
regeneration system by 30% over conventional solvent processes but will also 
result in OPEX savings in the order of 30%. As illustrated in Figure 3, the 
WES absorber froth technology has the potential to reduce the absorber 
height by 50% and the solvent regeneration system size by 30% thereby 
significantly reducing plant CAPEX. 
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Figure 3 – WES Absorber Technology - CCS Plant Size Reduction 

 

The WES absorber froth technology is revolutionary in that there are no other 
absorber internals currently on the market that can provide such a level of 
process miniaturisation, not only for CCS but also for most industrial gas/liquid 
absorption processes. Accordingly, the WES absorber froth technology will be 
able to be applied to all processes where gas/liquid mass transfer via 
absorption is required. This includes oil and gas, LNG production, 
petrochemical, pharmaceutical, and general industrial markets. The ability of 
the WES absorber froth technology to dramatically reduce absorber height will 
be of particular benefit in high pressure gas/liquid absorption processes. 
Applications in the natural gas processing (onshore and offshore), refining, 
and petrochemical sectors are of particular interest where high costs are 
experienced due to the size of the pressure vessels required to house the 
current state of the art absorber internals. This holds particular merit for 
offshore applications where equipment weight has a direct correlation to the 
size and cost of the offshore structure. 
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2. Prosperity Model / Description of the Market 
 
The WES absorber froth technology can be utilized in most gas/liquid 
absorption processes across a vast range of sectors and applications. As 
illustrated in Figure 6, these applications include CO2 capture, gas sweetening, 
gas dehydration, gas purification, and NOx and SOx removal in industries 
ranging from carbon capture, oil and gas, petrochemical, and mining to 
pharmaceutical and fertilizer production. Although the market for the WES 
absorber froth technology includes a vast range of gas/liquid absorption 
applications, initially the technology is specifically targeted at the CCS sector. 
 
As illustrated in Figure 4 and Figure 5, the potential global CCS market is vast 
with annual global CO2 emissions currently at over 14 billion tonnes across 17 
emitting sectors. The WES absorber froth technology will initially target four 
key sectors: coal, oil and gas, cement, and steel, which represent 60%, 18%, 
13%, and 5% of global emission respectively. WES models the target market 
as major power stations of 500 MW average generation capacity; cement and 
steel plants over 1 million t/yr capacity, as well as major oil and gas 
installations. Apart from CCS, WES targets the flue gas desulphurisation 
market which is worth over € 150 billion in demand outlook. 
 
The WES global economic model only targets 3% CCS market share for 
reasons of prudence and builds in no additional application sales in the flue 
gas desulphurisation or other absorber sales market. Using a punitive cost of 
capital, this small market share just in CCS results in an equity value 
discounted cash flow (DCF) of over € 500 million. 
 

 

Figure 4 – Global CO2 Emissions Market Size (Adapted from various 
sources)
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Figure 5 - Global Market for CO2 Capture – Power Stations and Industry (IPCC) 
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Figure 6 – Potential Market Applications for WES Absorber Froth Technology 
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3. Technology Development 
 
The WES absorber technology development schedule is given in Figure 7. 
Initial development will focus on CCS applications and once small-scale CCS 
pilot plant trials are underway, WES will commence CCS commercialization 
activities. In parallel, investigation of non-CCS applications for the technology 
will commence. 
 
Short-term development:  

 Laboratory studies carried out in Hawaii (USA) and Melbourne 
(Australia) laboratories to determine the effect of certain variables on 
CO2 absorption (e.g. solvent type and concentration, gas and liquid 
flow rates, internals design) in order to understand the fundamental 
chemistry and physics occurring during micro-froth generation and 
collapse.  

 Laboratory studies to determine the optimum internals design and 
solvent regeneration process.  

 Development of a lab-scale regenerable solvent system.  

 Patent filing. 
 
Medium-term development:  

 Small-scale (20,000 tpa CO2) carbon capture pilot plant design, 
construction, and operation to determine the reproducibility and 
scalability of laboratory results.  

 Continued development of optimum contactor design.  

 Investigate WES absorber froth column performance with commercial 
CCS solvents.  

 Modelling and laboratory development of non-CCS applications. 

 Patent filing 
 
Long-term development:  

 Large-scale (> 180,000 tpa CO2) carbon capture pilot plant design, 
construction, and operation to determine the reproducibility and 
scalability of small-scale pilot plant design.  

 Development of a commercially viable CCS process.  

 Small-scale non-CCS pilot plant design, construction, and operation to 
determine the reproducibility and scalability of laboratory results.  

 Development of a commercially viable non- CCS process. 
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Figure 7 - WES Absorber Froth Technology Development Schedule 

 
 
4. Communicate to Users and Stakeholders 
 
Current CCS technology is very expensive and energy intensive and will not 
be implemented on any significant scale until it can be demonstrated to be 
cost effective and order mandated by the Government with carbon credits, 
employed best available technology, or a combination of both. Integral to the 
WES commercialisation plan is the publication of technical papers and 
marketing to potential strategic partners. .Fully developed budgets are 
available to interested parties. 
 
The WES (formally Peletex) technology was selected as one of the top new 
environmental technologies by The Wall Street Journal in the 2007 
Technology Innovation Awards and as one of the top 25 emerging 
technologies of 2007 by The History Channel in their Invent-Now-Challenge. 
WES (Peletex) has been an invited presenter at the International Air Quality 
VI and VII Conferences sponsored by the Energy and Environmental 
Research Center (EERC). 
 
 
5. Outcome 
 
Industrial CO2 capture is in its infancy with only small-scale pilot plants and 
demonstration plants currently operational worldwide. Commercialisation of 
CCS is currently inhibited by the sheer scale of the CAPEX and OPEX of 
currently available carbon capture technology. CCS technology is not a profit 
generator; it is a cost for the provider and the end user. 
 



Zero Emissions Innovation 
Westec Environmental Solutions 

-  - 10 

Solvent based CCS offers arguably the best opportunity for commercialisation 
of CCS in the near term with a number of proven solvent based processes 
currently available. However, vast improvements in (i) solvents, (ii) absorber 
design, and (iii) regeneration processes are required if solvent based CCS is 
to achieve commercial success. The WES absorber froth technology offers 
significant advancement in all three of these areas by reducing the absorber 
height by 50%, allowing formation of precipitates in the solvent thereby 
dramatically increasing solvent loading, which in turn delivers a 30% reduction 
in CAPEX and OPEX of the required solvent regeneration system. This 
reduction in plant size will equate to a reduction in CCS plant CAPEX of 
approximately 20%. 
 
WES technology provides opportunities to solve global environmental 
problems on the grandest scale by providing solutions to local environmental 
challenges that will combine for the largest global impact. WES technology 
will empower other environmental technologies to perform more effectively, 
efficiently and economically, while providing opportunities for partnerships, 
synergies and momentum to build green technology and business excellence.  
 
 
6. Patents 
 
The WES absorber froth technology is protected by the following patents: 

 Method and Means for Filtering an Air Stream with an Aqueous-Froth. 
Published September 9, 2003, U.S. Patent No. 6,616,733 B1. 

 Method and Means for Filtering an Air Stream Using an Aqueous-Froth 
Together with Nucleation. Published March 29, 2005, U.S. Patent No. 
6,872,240 B2.  

 

PATENTS PENDING 
The AQUEOUS-FROTH AIR (AFA) Filter with Nucleation invention has been 
filed in Europe as EPO application designating all member nations of the 
European Community.  

 Method and Means for Simultaneously Generating an AQUEOUS-
FROTH and Numerous Micro-Droplets for Use in Filtering a 
Contaminated Air Stream. Filed March 28, 2007.  Serial Number 
11/729,253. 

 Method and Means for Capture and Long-Term Sequestration of 
Carbon Dioxide. Filed November 24, 2008.  Serial Number 12/313,702.  

 

INTERNATIONAL FILINGS 

 The Advanced AQUEOUS-FROTH AIR (AFA) Filter with Nucleation 
Patent Application was published as: International Publication No. WO 
2005/014144 A1 on Feb. 17, 2005. 
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