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COMPOSITE/ THERMAL STABILITY/ POLYMER- LiBH4 INTERACTION

In this thesis, nanoconfinement of LiBH4 in poly (methyl methacrylate)-co-
butyl methacrylate (PcB) compositing with multi-walled carbon nanotube (MWCNT),
denoted as nano LiBH4-PcB-MWCNT, was hypothesized not only to improve thermal
stability of polymer host, but also to reduce LiBH4/PcB interaction. As compared to
nanoconfined sample without MWCNT, thermal stability of polymer matrix was
significantly improved by MWCNT addition, for example, the total amount of gases
release due to thermal degradation from PcB in nanoconfined samples reduces by 86%
after doping with 0.1 wt. % of MWCNT. The reduction of LiBH4/PcB interaction is
confirmed by the ratio of B—H stretching peak area with respect to that of C=0
stretching (v(B—H)/v(C=0)) of FT-IR spectra. It is found that v(B-H)/v(C=0) ratio
significantly increases up to 78%. This is in agreement with B 1s XPS results, where
the relative amount of BxOy (x/y=3) to LiBH4 decreases after MWCNT doping. For
dehydrogenation kinetics, comparable amounts of H. released were obtained from both
nanoconfined samples in the 1% cycle, i.e., 6.7 and 6.6 wt. % H> with respect to LiBHa
content from nano LiBHs—PcB and nano LiBH4+—PcB-MWCNT, respectively. The slow
kinetics observed in nano LiBH4s—PcB—-MWCNT might be due to the random dispersion

of MWCNT in PcB hindering the diffusion of Hz in the polymer matrix. After
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rehydrogenation at 120 °C under 60 bar Hz, nano LiBHs~PcB-MWCNT exhibits the
amount of hydrogen reproducibility in the 2" cycle of 37.3% with respect to theoretical

hydrogen capacity, which is higher than that of nano LiBHs—PcB (20.0%).
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