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Award.	In	2004	he	won	the	XVI	edition	of	 the	Italgas	Prize,	noted	
for	 science	 and	 environment,	 specifically	 for	 “his	 studies,	 which	
provide	consistent	evidence	that	the	new,	morphologically	optimized	
materials	 approach	 the	 performance	 levels	 requested	 for	 batteries	
and	fuel	cells	designed	for	electric	vehicle	applications.”	In	2005	he	
was	named	a	Fellow	of	The	Electrochemical	Society	and	in	2007	a	
Fellow	of	the	International	Society	of	Electrochemistry.	In	2006	he	
received	the	Volta	Medal	of	the	ECS	European	Section,	and	in	2007	
the	“Sigillo	d’oro”	Medal	from	the	Italian	Chemical	Society.	In	2008	
he	received	an	honorary	doctorate	in	science	and	technology	from	the	
Chalmers	University	of	Technology,	Goteborg,	Sweden.

Dr.	 Scrosati	 is	 the	 European	 editor	 of	 the	 Journal of Power 
Sources	and	a	member	of	the	editorial	boards	of	various	international	
journals,	 which	 include	 Solid State Ionics,	 Journal of Applied 
Electrochemistry,	Progress in Solid State Chemistry,	and	the	Journal 
of New Materials for Electrochemical Systems.	 Professor	 Scrosati	
has	coordinated	several	national	and	international	research	projects	
devoted	to	the	studies	of	materials	for	energy	storage	electrochemical	
devices.	He	was	Chair	of	the	1st	International	Conference	on	Lithium	
Batteries	 (IMLB	 1),	 the	 1st	 International	 Conference	 on	 Polymer	
Batteries	and	Fuel	Cells	(PBFC	1),	promoter	and	chair	of	the	Japan-
Italy-Germany	 Electrochemical	 Seminar,	 and	 of	 the	 Korea-Italy-
Swedish	 Electrochemical	 Seminar.	All	 these	 have	 become	 regular	
and	established	international	events.	He	has	been	an	invited	speaker	
at	many	 international	conferences.	Prof.	Scrosati	 is	author	of	more	
than	450	scientific	publications,	30	books	and	chapters	in	books,	and	
18	patents.	His	H-factor	is	48.
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Lithium-Sulfur and Lithium-Air:  
The Superbatteries of the Future

by Bruno Scrosati

Monday, May 7
1400h
Ballroom 6A, Level 6, WSCC

Li-ion	 batteries	 today	 exceed	 by	 a	 factor	 of	
at	 least	 2.5	 any	 competing	 technology,	 thanks	
to	 the	 high	 value	 of	 energy	 density,	 i.e.	 150	
Whkg-	1	 and	 650	Whl-1.	 Due	 to	 their	 unique	
features,	 these	batteries	 are	 the	power	 sources	

of	 choice	 for	 the	 portable	 electronics	 market	 (including	 popular	
products	such	as	cellular	phones,	laptop	computers,	MP3s,	etc.)	and	
are	aggressively	entering	in	the	power	tool	equipment	market	and,	in	
particular,	in	the	emerging	sustainable	vehicle	market.

However,	 the	 present	 Li-ion	 batteries,	 although	 commercial	
realities,	are	not	yet	at	such	a	technological	level	to	meet	the	power	
requirements	 of	 efficient	 hybrid	 or	 electric	 vehicles.	 Reduction	 in	
cost,	 enhancement	 in	 safety	 and	 rate,	 and,	 especially	 improvement	
in	energy	density,	are	mandatory	 requirements.	 It	 is	now	clear	 that	
jumps	 in	 energy	 density	 may	 only	 be	 achieved	 by	 renewing	 the	
lithium	battery	 concept,	 passing	 from	conventional	 intercalation	 to	
an	 advanced	 conversion	 chemistry.	 The	most	 significant	 examples	
are	 provided	 by	 the	 lithium-sulfur	 and	 the	 lithium-air	 systems,	 in	
principle	capable	to	provide	3-5	times	enhancement	in	energy	density.	
However,	 the	practical	exploitation	of	these	“superbatteries”	is	still	
hindered	 by	 a	 series	 of	 issues,	 mostly	 associated	 with	 electrolyte	
incompatibility	with	electrode	materials.

In	 this	 presentation,	 after	 a	 brief	 introduction	 on	 the	 basic	
characteristics	of	lithium-ion	cells,	the	research	currently	in	progress	
in	our	laboratory	for	upgrading	the	performance	of	lithium-sulfur	and	
lithium-air	batteries	are	reviewed	and	discussed.	It	will	be	shown	that	
most	of	the	operational	issues	may	be	effectively	addressed	by	the	use	
of	innovative,	stable	electrolytes,	combined	with	the	development	of	
appropriate	electrode	morphologies.
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Electrochemical Impedance Spectroscopy 
by Mark Orazem

Monday, May 7
1450h
Ballroom 6A, Level 6, WSCC

Electrochemical	 impedance	 spectroscopy	
is	 a	 powerful,	 sensitive,	 and	 minimally	
invasive	 in situ	 electrochemical	 technique	
that	 can	 provide	 quantitative	 descriptions	 of	
electrochemical	 systems.	 The	 applications	 are	

broad,	 including	 corrosion	 and	 corrosion	 control;	 electrochemical	
kinetics	and	mechanisms;	electronic	and	ionic	conducting	polymers;	
semiconducting	 electrodes;	 semiconductors,	 solid	 electrolytes,	
and	electronic	conductors;	energy	storage,	batteries,	 fuel	cells;	and	
biological	 systems.	 While	 instrumentation	 is	 readily	 available	 to	
make	 impedance	 measurements,	 the	 challenge	 lies	 in	 interpreting	
the	 spectra	 in	 terms	 of	 physically	meaningful	 properties.	This	 talk	
will	 provide	 an	 introduction	 to	 impedance	 spectroscopy,	 including	
an	historical	perspective,	physical	interpretation	of	the	measurement,	
and	challenges	for	the	future.

Mark orazeM	 obtained	 his	 BS	 and	MS	 degrees	 from	 Kansas	
State	 University	 and	 his	 doctorate	 in	 1983	 from	 the	 University	 of	
California,	Berkeley.	In	1988	he	joined	the	faculty	of	the	University	
of	Florida	where,	 since	1992,	he	holds	 the	position	of	Professor	of	
Chemical	Engineering.	Orazem’s	work	on	electrochemical	impedance	
spectroscopy	 has	 encompassed	 corrosion,	 fuel	 cells,	 batteries,	
biomedical	 processes,	 and	 electronic	 materials.	 His	 measurement	
model	 approach,	 developed	 in	 collaboration	 with	 researchers	 in	
France	 and	 the	 University	 of	 South	 Florida,	 provides	 a	 powerful	
method	 for	 statistical	 analysis	 of	 impedance	 data.	 Orazem	 and	 his	
collaborators	have	developed	a	new	 interpretation	of	 the	 frequency	
dispersion	seen	in	the	impedance	response	of	oxides.	These	concepts	
have	been	applied	by	the	leading	manufacturer	of	heads	for	computer	
hard	drives	 to	monitor	 the	oxide	 thickness	during	 fabrication.	With	
Bernard	 Tribollet,	 he	 has	 co-authored	 a	 textbook	 on	 impedance	
spectroscopy,	published	in	2008	by	John	Wiley	&	Sons	as	part	of	The	
Electrochemical	Society	monograph	series.

Orazem	 has	 delivered	 plenary	 and	 keynote	 lectures	 on	
impedance	 spectroscopy,	 including	 plenary	 lectures	 delivered	 at	
the	 Electrochemical	 Methods	 in	 Corrosion	 Research	 conference	
(EMCR	 2006,	 Dourdan,	 France),	 the	 7th	 International	 Symposium	
on	 Impedance	 Spectroscopy	 (2007,	Argéles	 sur	 Mer,	 France),	 and	
the	 XXVI	 Congreso	 de	 la	 Sociedad	 Mexicana	 de	 Electroquimica	
(2011,	Mexico	City).	He	organized	the	6th	International	Symposium	
on	Electrochemical	 Impedance	Spectroscopy,	held	 in	Cocoa	Beach,	
Florida	in	May	2004,	and	served	as	Guest	Editor	for	a	special	issue	
of	Electrochimica Acta	on	Electrochemical	Impedance	Spectroscopy,	
published	 in	 January	 2006.	Orazem	delivers	 courses	 on	 impedance	
spectroscopy	 for	 companies	 and	 professional	 societies.	 In	 2011,	
his	 courses	were	 offered	 for	ECS,	GenTex	Corporation,	 the	Rocky	
Mountain	 Section	 of	 the	 Materials	 Research	 Society,	 la	 Sociedad	
Mexicana	 de	 Electroquimica,	 and	 l’Institut	 Carnot	 CIRIMAT	 in	
Toulouse,	France.

Orazem	has	been	recognized	as	a	Fellow	of	The	Electrochemical	
Society.	 He	 was	 an	 Associate	 Editor	 for	 the	 Journal of The 
Electrochemical Society	 for	 10	 years,	 and	 he	 is	 now	 the	 President	
of	the	International	Society	of	Electrochemistry.	He	was	recognized	
as	 the	 2005	 College	 of	 Engineering	 Distinguished	 International	
Educator,	he	received	the	2006	Excellence	in	Teaching	Award	from	the	
student	chapter	of	the	AIChE,	and	he	received	the	2008	UF	Blue	Key	
Distinguished	Professor	Award.	In	recognition	of	his	contributions	to	
their	 training	program,	BP	Azerbaijan	 presented	Orazem	with	 their	
2005	Outstanding	Service	Award.


