Mechanochemistry: A Growing Green Tool with Tremendous Potential INQUISUR
P
PhD Fellow: Esteban Eloy Bjerg \\

Instituto de Quimica del Sur (INQUISUR-CONICET) — NANOSYN, Grupo de Nanocatalisis y Sintesis Organica del Sur, Departamento de CONICET
Quimica, Universidad Nacional del Sur (UNS), Bahia Blanca 8000 (Argentina), e-mail: esteban.bjerg@gmail.com U N S

ShHRAING eEqUIRMEn(: : AGVantagesVs: DISadVantades
JIEqUIY Mechanochemistry ° .
Ball mills are the most CQmmOTY used equipment in Mechanochemistry studies the chemical and @ M Avoid the use of solvents. | Il Nomenclature and
grinding mechanochemistry.s physicochemical transformations of substances in all - specific language are
v Enclosed. solvent.f states of aggregation produced by the effect of [l Complies with most of the unclear and without a
Nelosed, SOVENUITee 1 mechanical  energy  processes  (i.e., impact, Green Chemistry CONSENsus.

reaction environment Principles.

compression, shearing, stretching, grinding, etc.). It
was identified by IUPAC as one of 10 world-changing [ Could produce products

B Limited understanding of

v Well-defined operating mechanistic aspects.

parameters technologies In 2019. There are 4 sub-branches Impossible to obtain by
depending on the mechanical energy used for the conventional solution . .
T . S B Limited development of In
v Balls and reaction jars of Process: tribochemistry (transformation induced by methods. Situ measurement
different kinds of friction of surfaces), macromolecular (related to | | Better yields and shorter devices.
. materials (stainless biological processes and soft condensed matter), reaction times compared
— - steel, zirconia, Teflon®) = sonochemistry (reactions induced by mechanical to solution reactions.

effects of sound) and grinding, which is the most B High cost of equipment.?

used method, and Iinvolves reactions induced by
grinding of the reactants with or without solvent.*:32
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Figure 2. Shaker ball mill

B Compatible with different
kinds of reactions.

Eresus observed M. Carey Lea (1823-1897) Mechanochemistry _ Fritsch Company First International 5000
the reduction of cinnabar  studied the effect of pressure experienced slow invented the planetary Conference on ® 4500
(a mineral formed by HgS) on chemical reaction. Lea is growth due to the ball mill, a staple of Mechanochemistry and S 4000
to mercury by grinding it considered the father of Isolated work of small many laboratories in Mechanical Alloying % 3500
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| M. Faraday (1791-1867) W. Ostwald Mechanochemistry Creation of the 10" edition of 0
described the reduction (1853-1932) began to grow rapidly, International INCOME was held 2000 2005 2013 2015 2020
of AgCl by grinding it with introduced the term mostly in the URSS and Mechanochemistry in Cagliari, ltaly et
Zn, Sn, Fe, and Cu. “mech hemistry” Eastern Europe. A iation (IMA . ; | . .
= e A MECANOEhemi=TY ssociation (IMA) Figure 4. The growth in the number of mechanochemistry articles
Figure 3. Brief historical summary of mechanochemistry.? over the last 23 years.(Source: Google Scholar)
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Grinding operational conditions:
Some polyurethanes (PUs) were synthesized by a M Neat grinding (NG): friction between solids. | The aim of Medicinal Mechanochemistry is the study and
mechanochemical method using a vibrational ball mill from application of mechanical force in the synthesis of

B Liquid assisted grinding (LAG): a

_ _ | pharmaceutical relevant active compounds. For example, a
solvent In catalytic amounts is added to

biomass-derived reactants.
= Y very efficient and environmentally friendly methodology

{ Oy v Solvent-free the system to improve the process. based on ILAG for the synthesis of oligopeptides was
ugars : : : i i 5
css, v Efficient mlon Liquid assisted grinding (ILAG): @ developed. - |
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