Accepted Manuscript

A new self-penetrating amine-decorated microporous metal—organic frame-
work: Crystal structure, adsorption selectivity, and luminescence properties

Zheng-Hai Shi, Li Zhang, Hai-Yan Yu

PlI:
DOI:
Reference:

To appear in:

Received date:

Revised date:

Accepted date:

S1387-7003(15)00069-6

doi: 10.1016/).inoche.2015.02.017

INOCHE 5889

Inorganic Chemistry Communications

7 December 2014
5 February 2015
12 February 2015

INORGANIC
CHEMISTRY
COMMUNICATIONS

PRELIMINARY ACCOUNTS

Please cite this article as: Zheng-Hai Shi, Li Zhang, Hai-Yan Yu, A new self-penetrating
amine-decorated microporous metal-organic framework: Crystal structure, adsorption
selectivity, and luminescence properties, Inorganic Chemistry Communications (2015), doi:
10.1016/j.inoche.2015.02.017

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.


http://dx.doi.org/10.1016/j.inoche.2015.02.017
http://dx.doi.org/10.1016/j.inoche.2015.02.017

A new self-penetrating amine-decorated microporous metal-organic
framework: crystal structure, adsorption selectivity, and

luminescence properties

Zheng-Hai Shi,* Li Zhang, Hai-Yan Yu
School of Biochemical and Chemical Engineering, Nanyang Institute of Technology, Nanyang
473004, P. R. China

ABSTRACT

A new microporous metal-organic framework, [Cd(bpdc)s(atz)(DMF)]-0.5DMF (1) (Hzbpdc =
4,4'-biphenyldicarboxylic acid, Hatz = 3-amino-1,2,4-triazole, DMF = N,N-dimethylformamide)
has been solvothermally synthesized by employing the mixed H,bpdc and Hatz ligands. 1 is a 3D
pillared-layer framework, consisting of Cd-triazolate layer and dicarboxylate pillar, which exhibits
a 6-connected (4°-6%8) self-penetrating net. Because of the pores system functionalized by amino
groups and open metal sites, this material shows high CO, adsorption selectivity over H, and N.,.
In addition, 1 exhibits blue emission at ambient temperature.
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Porous metal-organic frameworks (MOFs) have gained great interests due to their fascinating
topologies and promising applications as materials [1]. Particularly, MOFs have been extensively
studied for selective CO, capture in recent years due to their advantages such as high porosity,
modifiable pore surface, and flexible structures [2]. Commonly, the interactions between the
framework and adsorbate play a primary role for enhancing the MOF’s sorption affinity and
capacity, especially in low pressure. Thus, some strategies, including generation of open metal
sites, control of pore size, and incorporation of specific polar functional groups (-NH,, -CF3, -OH,
etc.) on the ligands, have been investigated to augment the CO, adsorptive affinity and selectivity
[3]. Grafting of amines onto the pore surfaces of MOFs not only allows for the increase of polarity
but also could adjust the pore size, which has been investigated to augment the CO, adsorptive
affinity and selectivity [4].

On the other hand, Self-penetration, in contrast to interpenetrating nets, features a single
network having the peculiarity that the smallest topological circuits from the same network are
catenated with each other. Compared to the fruitful productions of interpenetrating networks,
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