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4. Conclusions

We have synthesized the interpenctrated MOF-5 materials
using DMF or DEF as the solvent and fully characterized
them. We have found that the high PXRD ratio of the peak at
9.7° to that at 6.8° (R, value) is not the only indictor of gas
adsorption capacity and surface area. The intensity of the peak
at 13.8° is also an indicator. A high intensity of 13.8° suggests
an interpenetrated structure, especially when the R, value is
low, which indicates no trapped molecules in the pores. The
MOF-5-int materials stored 1.54-1.82 wi% hydrogen at 77 K
under 100 kPa, the highest among the published MOF-5
materials. We also noticed that grinding the MOF-5-int mate-
rial could turn it into a nonporous phase in a few minutes.
Some other MOFs might also have similar properties and calls
for much more careful handling of them. The effect of water
content, reaction time, reaction temperature, molar ratio of
Zn(NOs), to H.BDC, and the addition of H,0, on the
synthesis of MOF-5-int was studied. The synthetic conditions
for the MOF-5-int A were optimized. Dilution does not lead to
a non-penctrated structure. The factor controlling the catena-
tion behavior of MOF-5 might be the solvent effect or temp-
lating effect. Larger solvent molecules or species, such as DEF
or zinc species, might fill the pores of the non-penetrated
structure and prevent the further formation of non-penetrated
species. This was supported by the recent study carried out by
Choi et al ** who used 1-methyl-2-pyrrolidone-synthesized non-
penetrated MOF-S under microwave radiation. [n addition, we
found that although entrapped ZnO or solvent molecules can
increase the R, value, and a low R, value implies no zinc
species or solvent molecules entrapped in the MOF-5 frame-
work, a high R, value does not necessarily suggest the presence
of trapped molecules in the cage.
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These results are in agreement with those reported in the literature [ADA 05,
CEL 09]. In addition, the results of the numerical modeling show a reasonable
agreement with the experimental measurements performed in a reduced-scale test

bench [MAS 0].

Recently, within the frame of the SOILVIBES project (a EUROSTARS project),
a reduced-scale test bench was fabricated to evaluate the efficiency of the isolating
barriers. The test bench consists of a soil container (4m x 2m x 2m) and an

isolating screen.

The container was filled with a very fine sand, using the pluviation technique to
guarantee the uniformity of the soil and the repeatability of the test. A small
foundation excited by a shaker over different frequency ranges is used as
the vibration source. The soil responses are measured by accelerometers placed on
the soil surface at different distances from the source (Figure 30.9). The results of
the reduced-scale tests were used for the validation of the numerical modeling

[MAS 10].

Figure 30.9. Measurement configuration for the
concrete barrier test [MAS 13a)

Mitigation of Ground Vibrations from Freight Trains 489

30.7. Conclusions

Low frequency ground-borne vibrations caused by freight trains can be
controlled at different levels by some innovative solutions. This study shows that:

1) At the source: (a) a track geometry correction by tamping can result in a
vibration reduction of 20 dB for frequencies below 20 Hz, (b) improving the wheel
maintenance quality can result in a vibration reduction of 10-15 dB.

2)In the propagation path, a well-designed concrete barrier can control the
induced low-frequency vibrations by at least 6-10 dB. In addition, the experimental
and numerical results show that the performance of a pure concrete barrier can be
improved by adding a layer of resilient material.
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Abstract

o-Tolyloxy acetic acid (1H-indol-3-yl-methylene)-hydrazide was synthesized by treating 2-
methyl phenoxy acetic acid hydrazide with indole carboxaldehyde. It was characterized by
NMR, IR studies and mass spectral studies and finally, the structure was confirmed by single
crystal X-ray diffraction studies. The title compound C4gH47N305 crystallizes in the
monoclinic crystal system in the space group P2, ,,. The intermolecular interactions in the
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of the work including the significance of the findings to the improvement of life. To fulfill the
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topics and then creatively integrate the information intoe a dialocgue format representing
different views on the subject. The dialogue was presented to the rest of the class and
invited guests in skit format and then a discussion followed. Based upon evaluations, the
project was regarded highly by the students. The assignment, group and topic selection,
examples of presentations and issues raised during discussions, and results from student
and audience evaluations will be discussed
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