Electrochemical characterization of allium sativum as
a cathode for lithium batteries
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The active cathode material of a secondary
lithium battery is a host compound into/from which
lithium can be reversibly inserted/extracted ovdame
composition range [1]. Transition metal oxides,sas
LiCoO,, layered LIiNIQ [2,3] and LiMnO, [4] have
found application as positive electrode materialshigh
power applications. These materials provide high
potentials (about 4 V vs. Li) and good reversible
capacities (about 120 mAh®y The use of LiMgO,
solves problems related to cost and Co and Ni ityxic
but the disproportionation of Mh remains a severe
problem [5]. In recent years, much effort has beede
to identify new materials suitable for use as pesit
electrodes in rechargeable lithium batteries. Deglie
and others [6] have discovered a class of cathadedion
organo-sulfur compounds. Electrical energy is poedu
when electrons released from lithium oxidation etethe
sulfur-sulfur bonds. To recharge the cell, the pescis
reversed and the molecules are rejoined. Whileusiq
a battery, a related reaction is commonplace inyniée
forms. For more than 100 years, chemists have known
that the principal component of the oil that distirom
garlic is allyl disulfide [7]. Only recently, howey, it was
explained how this and other organo-sulphur comgsun
are produced when garlic is crushed [8]. Befordigés
crushed, the intact cell contai®s2-propenyl-L-cysteine
Soxide, or alliin, which can be found in the cell
cytoplasm.
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Within the cell there are vacuoles that contain an
enzyme known as alliinasgvhen the cell is crushed, the
enzyme is released. The enzyme transforms the ahatur
product alliin into an intermediate that reactshwitelf to
form a compound known as allicin
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When garlic is crushed, the amount of allicin
increases with time as the alliin is converted ialiicin,
releasing pyruvic acid and ammonia. In ethanolaetion
of crushed aged garlic, allicin yields diallyl wifde
(73%), diallyl disulfide (8%), and ajoene (8%) [9].

The sulphur compounds extracted from garlic
could find application as depolarizing agents talize
electrodes for lithium battery. In this work the
electrochemical performance of dry garlic powdewad
as the methanol extract are presented.

To prepare the electrodes for the electrochemical
characterization, dry garlic powder or alternatjvéhe
methanol extract were mixed with 20% carbon bldok,
increase the electronic conductivity, and boundhwibly-
tetra fluoro ethylene (Aldrich). The mixture wasled
into a thin sheet of uniform thickness from whicl® tm
diameter pellets were cut. Battery cells were absenin

allicin

a T-shaped hydraulic connector, lithium metal wasdu
both as counter and reference electrode. Glass disks
were used as separators, and stainless-steel exgirab
current-collectors. The cells were filled with a M
solution of LiPR (Merck, battery grade) in ethylene
carbonate:dimethyl carbonate (EC/DMC) 1:1. Thescell
showed to reversibly cycle lithium-ions. The fisicle
specific capacity was about 40 mAHR.gThe average
capacity fading evaluated during 500 cycles wa%oper
cycle. The electrode specific capacity increasg@thoing
the garlic powder with the methanol extract. Figdre
shows selected voltage profiles for an electrodgpared
with the dry extractDuring the first discharge step the
specific capacity was as high as 170 mAH. dn
following cycles a capacity fading affected thectlede
but the fading rapidly declined and after 30 cydkes
electrode delivered a stable specific capacity ®@f8Ah
g’. The identification of the electroactive compourias
the garlic extract could bring to develop a newsslaf
organic compounds characterized by high capacity an
good reversibility. Research is in progress to fyettiis
very interesting possibility that would open thehilim
batteries to cheaper and safer cathode materials.
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Figure 5. Selected voltage profiles for an eleatrod

prepared with the methanol extract. Charge current
density was 32 mAhfy Cathode load was 6.0 mg ém



