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Carbon dioxide is one of the main greenhouse emission gases throughout the world,
which is harmful to the air environment and even to the society. A variety of CO,
capture technologies have been extensively studied to reduce the CO, concentrations
especially in industries (Zhang et al., 2018c,d). Carbon capture, utilization, and stor-
age (CCUS) have especially been proven to be an effective and promising method to
solve the environmental issues. Energy issue is a key influencing factor of the whole
process efficiency (Vergragt et al., 2011).

This special issue of the International Journal of Energy for a Clean Environment
focuses on energy problems in carbon capture. Nine research or review papers were
collected addressing the diverse topics related to CO,. The papers in this compilation
provide key insight to the progress being made to better understanding of CO, ab-
sorption, chemical-looping combustion (CLC), CO, injection, etc.

Liang et al. (2018) studied a new ecological treatment of monoethanolamine (MEA)
using lettuce hydroponics. The results showed that when a CO,-rich MEA solution
(< 0.001 mol/L) is contained in the chemical nutrition liquid for cultivating lettuce,
the growth of lettuce improves with increase of the active lettuce life, substance as-
similation capacity, apparent quality, and lettuce yield. Zhang et al. (2018b) discussed
the state-of-the-art review of CO, absorption using various nanofluids, and three ba-
sic properties of nanofluids, i.e., thermal conductivity, viscosity, and convective heat
transfer introduced in recent years.
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Luo et al. (2018) found that the reactivity of natural iron ore in Inner Mongolia was
comparable to that of synthetic Fe;03/MgAl,O4 in CLC of coal. The high stability
of the two materials was confirmed during 10 cyclic operation processes at 950°C.
Therefore, the natural iron ore was found to be suitable for use in direct CLC process
of Yimin coal. Cai et al. (2018) reviewed the development of a sustainable way for
producing a hydrogen-enriched gas and increase or maintaining of the CO, capture
capacity of CaO-based sorbents. Lv et al. (2018) reviewed the technologies, strate-
gies, and lifestyles involved in low carbon community, and analyzed the evaluation
tools and indicators to provide important references for policy makers.

Zhang et al. (2018a) investigated the waste heat recovery from coal-fired power
plant and compared the thermodynamic performance of four kinds of organic Ran-
kine cycle (ORC) with CO, capture systems. The Radar graph was used to analyze
the selection of the working fluids. Qi et al. (2018) performed mechanistic studies of
CO, dissociation into CO and O on the Niy4, Ni3Pt, and Ni,PtMg clusters via density
functional theory (DFT) calculations.

CO, foams are able to improve oil recovery by blocking high-permeable channels
and mobility control, which are the main challenges of conventional CO, flooding.
Daryasafar and Shahbazi (2018a,b) discussed the recent studies on the performance of
various types of nanoparticles for CO,-foam stabilization at different environmental
conditions. Meanwhile, they also studied CO,-foaming injection for enhancing oil re-
covery, especially the foam behavior in porous media.

Thus, the published papers included in this special issue of the International Jour-
nal of Energy for a Clean Environment demonstrate a useful synthesis of progress
made in recent years in different research fields pertaining to CO,. What is clear from
the works published to date, including those provided in this special issue, is that
there is much work still to be done to identify the most effective methods for CO,
capture, and to optimize their performance.
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