
Carbon Capture and 
Compression Research
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Source: Gray et al (2008)  Int. J. Greenhouse Gas Control, 
2:3-8
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Atomic / 
Molecular 
Modelling

Functionalised Mesoporous
Nanostructures for Carbon Capture

(Prof. Z. Xiao Guo, UCL Chemistry; z.x.guo@ucl.ac.uk)

•• Design Design •• SynthesisSynthesis

•• CharacterisationCharacterisation
TGA / DTA / DSC / P-C-I / MS / GC; SEM/TEM/APM

Nano-
catalysis

Meso-
hybrid

Macro-
support

Carbon 

Zeolites
Carbides - with 

Organic Linkers 

(-NH2, -COOH) 
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University of Birmingham – Inorganic Materials 
Preparation of Modified Hydrotalcite Adsorbents

Joe Wood and Jiawei Wang

Mg(NO3)2.6H2O

+Al(NO3)3.9H2O (3:1)
90 cm3 distilled water

NaOH +Na-dodecylsulfonate

50 cm3 distilled water

APTS in 50 

cm3 ethanol

100 cm3 water
Vigorous stirring

Aging water bath

80°C, 12 hours

Filtration

Washing, drying

Product

Park, A-Y, Kwon, H., Woo, A.J. and 

Kim, S.J., 2005.  Layered double 

hydroxide surface modified with (3-

aminopropyl)triethoxysilane by 

covalent bonding.  Adv. Mater. 17, 

106 – 109.

Tao et al, 2009, Applied Surface 

Science 255, 4334 – 4340.

Example 

preparation 

Procedures

8

Characterization and
Simulated Adsorption Tests

In Birmingham
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�� Prof. Colin E. Snape, Dr Cheng-gong Sun, Dr Trevor Drage & Dr Hao
Liu (Energy Technologies Research Institute, University of Nottingham)
� Prof. Z Xiao Guo, (University College of London)
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�3'4. �� Prof. Yuhan Sun, Prof. Jianguo Wang and Prof. Wei Wei, Institute of 

Coal Chemistry, Chinese Academy of Sciences
� Prof. Haiying Qi, Institute of Thermal Engineering, Tsinghua
University

� Prof. Baosheng Jin, Thermal Engineering Research Institute, 
Southeast University
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Tsinghua Univ. (H. Qi)
Thermal Engineering

Simultaneous multi-pollutant (cost-effective iron-based 
bi-functional catalysis/ absorption materials, dry 

absorber process engineering) 
Sorbent materials and process engineering for CO2 

capture
Conceptual designs of reactors for multi-pollutant 

removal by use of solid sorbents of a 600 MWe PF-fired 
power generation unit

Southeast Univ (B. Jin, China)
Thermal Engineering

Pilot-scale testing of CO2 capture and regeneration 

of sorbents by use of existing pilot-scale bubbling 
fluidized bed reactors

Pilot-scale testing of multi-pollutant control sorbents
by use of the existing pilot-scale Dry FG testing rig;

Conceptual designs of reactors for CO2 capture by 
use of solid sorbents of a 600 MWe PF-fired power 

generation unit 
System integration and conceptual design
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