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Microporous metal-
organic  polymers
have found a wide
range of technologi-
cal applications, such as molecular separation and the
prevention of pollution in air, liquid, and water sys-
tems, where they can be used as ion exchangers and
molecular sieves. These novel zeolite-like materials
may be fabricated into nanofibers. Scientist are dis-
covering ways to apply metal-organic nanofibers in
nanospace technology. For example, atiny volume of
nanofibers may be used for water and air quality con-
trol in space. UH researchers have synthesized the
first rational-designed triple-layer two-dimensional
coordination polymer. By the use of cobalt atoms as
metal centers, the research team has also synthesized
a new network metal-organic polymer with a square
grid structure. Researchers utilized facilities support-
ed by the National Science Foundation at the Texas
Center for Superconductivity on the main campus of
the University of Houston.

NTHESISAND FABRICATION OF FUNCTIONAL NANOFIBERS REP-
S:ent one of the greatest challenges in materials science
d technology. Microporous metal-organic polymers have
found a wide range of technological applications, such as molec-
ular separation and the prevention of pollution in air, liquid, and
water systems where they can be used as ion exchangers and
molecular sieves. These novel zeolite-like materials may be fab-
ricated into nanofibers. Combining the advanced structura fea-
tures of metal-organic polymers with the fabrication technique,
scientists may find the application of metal-organic nanofibersin
nanospace technol ogy.

For example, atiny volume of nanofibers may be used for water
and air quality control in space. One of the key factorsfor the suc-
cess of the fabrication of metal-organic nanofibers is the synthe-
sis of desirable metal-organic polymers that can be suitable for
nanofiber fabrication. UH researchers in the project have pro-
duced several novel microporous metal-organic polymers. A few
of them have been fabricated into metal-organic fibers.

Abstract—

Experimental Activity

Among the new metal-organic polymers synthesized in UH labo-
ratories, [Cus(N,CqoH10)(IN)g(H,0),]* is the first rationaly-
designed triple-layer, two-dimensional coordination polymer.
(See Structure 1.) This unprecedented two-dimensional triple-
layer open-framework structure is stack-interlocked into a three-
dimensiona polymeric coordination network under hydrothermal
conditions. The multiple-layer two-dimensional open-framework
may have potential applications, such as molecular adsorption
and separation. It has attractive features, such as open channelsin
two-dimensional networks, from both three-dimensional and two-
dimensional open-framework structures.

{[Cuy(IN)3] 15561 ,-H,O}y (IN: isoni-
cotinato)? is an unusua polyiodideinclu- I S S O - 9 1



Figure 1. Scanning electron micrograph of the electrospun
nanofiber.

sion metal-organic polymer with a novel three-dimensional nano
hollow-channel open-framework synthesized by an oxidation
reaction route under hydrothermal conditions. The diameter of the
channel isabout 1.15 nm, slightly smaller than that of carbon nan-
otubes (~1.4 nm).

The metal-organic polymer, [Cd(C;gHgN,),](NO3),],* with
sgquare grid structure has been documented to show high shape
specificity in molecular adsorption and catalysis. By using cobalt
atoms as metal centers with a preference to form octahedral
geometry, we have synthesized a new network metal-organic
polymer with similar frameworks (H,0),Co(C;qHgN,)3]-2NO5:
3.5H,0. (See Structure 11.) This new metal-organic polymer has
been fabricated into metal-organic nanofibers and fibers with rod,
flat, hollow, and coil shapes have been observed.*

[(H,0),M (bpy)(bpen),] -1.75(bpen)-0.25(bpy)-2NO;-4.45H,0
(M =Cd, Zn; bpen = trans-1,2-bis(4-pyridyl)ethylene) has anovel
mixed-ligand network structure with large channels filled by sol-
vents and anions. (See structure I11.) This material represents the
first mixed-ligand and mixed bonding guest-containing acentric
framework created by the unbalanced inclusion guest species.
This compound is soluble in DMF and several other solvents and
can form metal-organic nanofibers. The metal-organic nanofibers
generated from this materia by the electrospinning technique dis-
play diameters from 60 nm to 4 wm® (Fig. 1).

[Cu(NA),] (NA = nicotinato) is a new three-dimensional neu-
tral open-framework coordination polymer constructed via a
square pyramidal binuclear Cu(I1) and nicotinato-ligand.®
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