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Porous materials such as activated
carbon (AC) and =zeolite have been
popular adsorbents for practical
applications owing to its higher capacity
of adsorption. Recently, porous boron
nitride (p-BN) has emerged as an
alternative material because of its
potential performance. Although boron

nitride itself is a ceramic material used in i
a variety of industrial fields, almost no Boron nitride (h-BN) Adsorption potential kJ/mol] Graphite
study has been focusing on its porous

form or its gas adsorption ability. Both a

BN unit and two carbon atoms (i.e., CC) have the same number of electrons. However, their
interaction with gas molecules are thought to be different due to the atomically heterogeneous
nature of boron nitride. In this review article, a state-of-the-art study indicating specific adsorption
properties of p-BN is explained from the aspects of pore structure, thermal stability, and
interaction between an adsorbed molecule and the surface of p-BN. In the comparison of the gas
adsorption ability on p-BN and AC by use of nitrogen and argon, it was revealed that p-BN
adsorbed nitrogen more strongly than argon and in relatively much larger amount than AC did.
Such a unique nature of p-BN is possibly ascribed to an additional physical interaction between
nitrogen and p-BN pores that argon does not possess.
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Figure 1. Top views (top) and side views (bottom) on the layered structure of h-BN (left) and

graphite (right).
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Figure 2. Adsorption-desorption isotherm of
N2 (77 K) on p-BN calcined at 1200 °C in
(a) linear and (b) logarithmic scales. Black
and white circles denote adsorption and

desorption branches, respectively.

Table 1. Pore-structure parameters of p-BN
obtained by as-plot analysis of N2 adsorption
isotherms at 77 K.

Calcination Micropore Mesopore

temp./°C v a v a
1200 0.377 1060 0.567 163
1300 0.366 982 0.536 154
1400 0.339 851 0.587 165

*V: Pore volume / ml g'  a: Specific surface area / m? g
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Figure 3. (a) TG curves of p-BN calcined at
1400 °C (red) and an activated carbon
(black). (b) Enlarged view of the dot-square

area shown in (a).
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Figure 4. Powder XRD profiles of p-BNs

after oxidation at 700°C in air. Green, blue
and red lines denote the profiles of p-BNs
calcined at 1200°C, 1300°C, and 1400°C,

respectively.?)
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Figure 5. IR spectra of p-BNs after
oxidation at 700°C in air. Green, blue and
red lines denote the profiles of p-BNs
calcined at 1200°C, 1300°C, and 1400°C,

respectively.?)
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Figure 6. Adsorption-desorption isotherms of N2 at 77 K (black) and Ar at 87 K (orange)

on p-BN calcined at 1200 °C in (a) linear and (b) logarithmic scales. Colored and white

circles denote adsorption and desorption branches, respectively.
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Figure 7. Relative adsorption amounts of
nitrogen to argon on p-BNs. Green circles,
blue triangles and red rhombuses denote
the profiles of p-BNs calcined at 1200°C,
1300°C, and 1400°C, respectively. The
amounts on an activated carbon are also

shown by white dots for comparison.?®
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