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CO2 capture from humid flue gases and humid atmosphere using a microporous
coppersilicate
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Capturing CO2 from humid flue gases and atmosphere with porous materials remains costly because prior dehydration of
the gases is required. A large number of microporous materials with physical adsorption capacity have been developed as
CO2-capturing materials. However, most of them suffer from CO2 sorption capacity reduction or structure decomposition
that is caused by co-adsorbed H20 when exposed to humid flue gases and atmosphere. We report a highly stable
microporous coppersilicate. It has H20-specific and CO2-specific adsorption sites but does not have H20/CO2-sharing
sites. Therefore, it readily adsorbs both H20 and CO2 from the humid flue gases and atmosphere, but the adsorbing H20
does not interfere with the adsorption of CO2. It is also highly stable after adsorption of H20 and CO2 because it was
synthesized hydrothermally.
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Laplacian Auteo-Encoders: An explicit learning of nonlinear data manifold
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S

A key factor contributing to the success of many auto-encoders based deep learning techniques is the implicit
consideration of the underlying data manifold in their training criteria. In this paper, we aim to make this consideration
more explicit by training auto-encoders completely from the manifold learning perspective. We propose a novel
unsupervised manifold learning method termed Laplacian Auto-Encoders (LAEs). Starting from a general regularized
function learning framework, LAE regularizes training of auto-encoders so that the learned encoding function has the
locality-preserving property for data points on the manifold. By exploiting the analog relation between the graph
Laplacian and the Laplace-Beltrami operator on the continuous manifold, we derive discrete approximations of the first-
and higher-order auto-encoder regularizers that can be applied in practical scenarios, where only data points sampled
from the distribution on the manifold are available. Our proposed LAE has potentially better generalization capability, due
to its explicit respect of the underlying data manifold. Extensive experiments on benchmark visual classification datasets
show that LAE consistently outperforms alternative auto-encoders recently proposed in deep learning literature,
especially when training samples are relatively scarce: (C) 2015 Elsevier B.V. Al rights reserved.
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EHIEE A series of Cu-Zn-Al-Zr precursor materials are prepared by coprecipitation at different pH values (6.0-11.0) and treated B Xiao, Shuolegsrs

under hydrothermal condition. Zincian malachite is formed as the main phase at the low pH of 6.0 and 7.0, and is replaced :
by hydrotalcite-like phases with increasing the pH. After calcination and reduction of precursors, Cu/ZnO/A1(2)0(3)/Zr02 -] [Zhang, Yanfell593 &
catalysts are obtained and tested for methanol synthesis from CO2 hydrogenation at the reaction temperature of 463 K. B [Gao, PenglBIE
With increasing pH, the Cu particle size first increases until pH 9.0 and then decreases. Compared with the sample resulting 5

from well-crystallized zincian malachite (pH >= 7.0), the catalysts derived from phase-pure hydrotalcite-like precursors (pH WREFA
= 9.0) exhibit lower BET specific surface area and lower specific Cu surface area. In addition, due to the smaller of Cu B PR AT
particle size and the stronger interaction among Cu and Zn0, the catalytic activity for the Cu/ZnQ/AI203/ZrO2 catalysts B 5

via the hydrotalcite-like precursors is higher than that for the catalysts derived from zincian malachite precursors at low [Xiao, Shuo]ETE
reaction temperature. A maximum CH3OH yield of 0.087 ggcat(-1) h(-1) with the CO2 conversion of 10.7% and the B [Zhang, Yanfell8I30E
CH30H selectivity of 81.8% at 463 K and 5.0 MPa is obtained over the Cu/ZnO/AI203/ZrO2 catalyst prepared at pH 9.0.

(C) 2016 Elsevier B.V. All rights reserved. B (Gao, Pengliea
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