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the study describes a wide variety of mechanochemical transformations and their applications in the field of organic synthesis and in materials science. examples of the mechanochemistry approaches are given in the work, such as ball milling, colliding milling, ion-exchange
mills, planetary ball mill, vibrational mill, and high-energy ball milling, in which the mechanochemical reactions take place in a solid state. moreover, examples of mechanochemical reactions in solution are also described. mechanochemistry is a very important and promising
research area in which the physical energy of milling the reactants is used to promote the molecular reactions. this area of research has been widely reported in the literature. for instance, various examples of organic reactions, such as carboncarbon (cc), carbonnitrogen (cn),

carbonoxygen (co), carbonhalogen (cx), and carbon-heteroatom bond formation reactions (nc, oc, ccl, etc.), have been summarized in this review. luo and co-workers reported synthesis of mono-aryl-diazenes from the condensation of aryldiazonium tetrafluoroborates and
aromatic aldehydes or ketones under solvent-free mechanomilling conditions ( scheme44 ) [12]. mechanomilling is a process in which two solid surfaces are moved relative to each other by the action of a mechanical force, usually a rotating rod or a ball-mill device. the energy

for the conversion can be supplied by heat or by friction in some cases. if the surface-to-surface contact is sufficiently high, it provides a sufficient heat for the reaction. the mechanical force is usually maintained at a specific rate for a specific period of time, which is usually
called reaction time. the reaction time and the rate of mechanical force are adjusted according to the reaction temperature and other reaction parameters. the reaction mixture is kept in the milling device for sufficient time to ensure intimate contact of the reagents. the

mechanomilling process is quite easy, economical and time saving. the advantages of mechanomilling are its shorter reaction time, reaction temperature and solvent-free conditions. the solvent-free mechanomilling technique is a simple and convenient technique, which offers
the advantage of avoiding the use of volatile organic solvents. the use of solvents is often recommended for mechanomilling because in their absence the solid-to-solid contact may be insufficient to heat the reaction mixture adequately. the mechanomilling is also used to
prepare the materials with nano-size in a relatively short period of time. the nanosized powders prepared by mechanomilling are generally less crystalline, and have better catalytic properties compared to their counterparts prepared by conventional heating. the size of the

particles can be controlled by adjusting the amount of milling agent used. the mechanomilling of poly(vinylpyrrolidone) (pvp), polyethylene oxide (peo), and poly(ethylene glycol) (peg) has been reported [173-175].
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