. TYPES OF NANOMATERIALS USED IN BATTERIES
A L K E MY A P~ e e b NANO-SILICON ANODES

. STORE MUCH MORE LITHIUM THAN TRADITIONAL GRAPHITE
(A Hallof Fame)

. INCREASE BATTERY CAPACITY SIGNIFICANTLY
. USED IN NEXT-GENERATION LITHIUM-ION BATTERIES

B GRAPHENE-BASED MATERIALS

PRESENTED BY SURATHA NAIK

. EXTREMELY HIGH CONDUCTIVITY
(B.TECH CHEMICAL ENGG-7TH SEMESTER)

. STRONG AND FLEXIBLE STRUCTURE
. IMPROVE CHARGING SPEED AND DURABILITY

& NANO-STRUCTURED CATHODES

« PROVIDE STABLE PATHWAYS FOR ION MOVEMENT
« ENHANCE ENERGY STORAGE EFFICIENCY

INTRODUCTION < REAL-WORLD APPLICATIONS
MODERN LIFE RUNS ON BATTERIES — FROM SMARTPHONES AND LAPTOPS TO NANOMATERIAL-ENHANCED BATTERIES ARE USED IN:
ELECTRIC VEHICLES AND RENEWABLE ENERGY STORAGE. AS ENERGY - ELECTRIC VEHICLES
DEMANDS GROW, TRADITIONAL BATTERY MATERIALS FACE LIMITS IN . ggflﬁf‘;ﬁlfﬁ%ﬁ)ﬁ;fw o
CAPACITY, CHARGING SPEED, AND LIFESPAN. . MEDICAL DEVICES
. AEROSPACE SYSTEMS
<~ WHAT ARE NANOMATERIALS? THESE IMPROVEMENTS SUPPORT THE GLOBAL SHIFT TOWARD CLEAN ENERGY
TECHNOLOGIES.

NANOMATERIALS ARE MATERIALS ENGINEERED AT SIZES BETWEEN 1 AND 100
NANOMETERS. AT THIS SCALE, MATERIALS SHOW UNIQUE PROPERTIES:

. VERY LARGE SURFACE AREA CONCLUSION
. FASTER MOVEMENT OF ELECTRONS AND IONS
. HIGHER MECHANICAL STRENGTH NANOMATERIALS ARE TRANSFORMING BATTERY TECHNOLOGY BY ENHANCING
. IMPROVEDCHENCAE CAPACITY, EFFICIENCY, AND DURABILITY. THROUGH CHEMICAL ENGINEERING
HOW NANOMATERIALS Inre INNOVATION, BATTERIES ARE BECOMING SMALLER, STRONGER, FASTER, AND MORE
SUSTAINABLE.
HIGHER ENERGY DENSITY
NANOSTRUCTURED ELECTRODES STORE MORE ENERGY IN THE SAME VOLUME. - Graghene/CNTs Motal Oxide 20 Nanomaterials -
THIS MEANS: e — Manoparticules MI-EHES. Hns
. LONGER BATTERY LIFE

Mrdo, NI, G,
. SMALLER AND LIGHTER DEVICES -
. GREATER DRIVING RANGE FOR ELECTRIC VEHICLES

FASTER CHARGING SPEED
BECAUSE IONS TRAVEL SHORTER DISTANCES INSIDE NANOMATERIALS, CHARGING BECOMES
QUICKER. 10720 retworks ”l'_r,_zﬂil__‘:,ﬁiljf._““ | "'__ =
RES impiowing conductvity : e . il ir -.'.l_.-.l-lllq.: 2
. REDUCED CHARGING TIME ! HARMMNG ity
. BETTER PERFORMANCE IN HIGH-DEMAND APPLICATIONS L | |
IMPROVED BATTERY LIFESPAN —_— | L _-_
. NANOMATERIALS CAN BETTER WITHSTAND EXPANSION AND CONTRACTION DURING Lithaumsion — g — L @ mocirons
CHARGING CYCLES, REDUCING DAMAGE OVER TIME. Battery N sy
VWD netwarks. (G Lithum-bon
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