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Abstract
In this study, the influence of microporous structures of activated carbon fibers (ACFs) on dimethyl methylphosphonate

(DMMP) gas sensing properties as a nerve agent simulant was investigated. The pore structure was given to carbon fibers
by chemical activation process, and an electrode was fabricated for gas sensors by using these fibers. The PAN based ACF
electrode, which is an N-type semiconductor, received electrons from a reducing gas such as DMMP, and then electrical resist-
ance of its electrode finally decreased because of the reduced density of electron holes. The sensitivity of the fabricated
DMMP gas sensor increased from 1.7% to 5.1% as the micropore volume increased. It is attributed that as micropores were
formed for adsorbing DMMP whose molecular size was 0.57 nm, electron transfer between DMMP and ACF was facilitated.
In conclusion, it is considered that the appropriate pore structure control of ACFs plays an important role in fabricating
the DMMP gas sensor with a high sensitivity.
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Figure 1. FE-SEM images of (a) CF, (b) ACF-K2, (¢) ACF-K4, and
(d) ACF-K6 samples.
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Table 1. Specific Surface Area and Porous Parameters of Samples

ABAEA FAPIA(DMMP) -

Sl mAl= 9%
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Sample SSA? (m%/g) Ve (mL/g) Vinie© (mL/g) Viie/ Vi (%)
CF 1 - - -
ACF-K2 384 0.19 0.16 84
ACF-K4 1221 0.53 0.52 98
ACF-K6 1555 0.73 0.71 97

“specific surface area, °total pore volume, ‘micropore volume.
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Figure 2. Nitrogen adsorption isotherms curve of the CF and ACF
samples.
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Figure 3. Pore-size distributions as calculated by DFT.
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Table 2. Elemental Content of CF and ACF-K6 Samples
Elemental content (wt%)
Sample
C H (0} N
CF 71.43 1.23 5.83 17.77
ACF-K6 63.71 2.01 8.25 9.66

S (%)
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Figure 4. DMMP gas sensing by prepared ACFs.
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