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reener technology of lithium
atteries is needed for healthy
umans and nature
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ear  Editor,

For  lithium  batteries,  the  article  described  critical  com-
ents  on  green  technology  [1].  This  paper  highlights  the
roblems  of  green  technology  in  lithium  batteries.  This  is
ecause  the  problems  of  lithium  batteries  must  not  become

 second  asbestos  problem.  Asbestos  was  a  dream  material
ecause  of  its  abundance,  low  cost,  excellent  insulation,
ame  retardance,  and  chemical  resistance,  but  now  it  has
ecome  a  health  hazard  nightmare.

Michael  Funk  et  al.  wrote  the  similar  article  entitled  ‘‘A
leaner,  greener  future  for  chemicals’’  [2].  The  2019  Nobel
rize  in  Chemistry  has  been  awarded  for  the  development  of
ithium-ion  batteries,  which  have  made  portable  electronic
evices  rechargeable  almost  anywhere  on  the  planet.

The  safety  of  lithium-ion  batteries  has  raised  significant
oncerns  by  experts  [3].  This  paper  addresses  the  safety
ssues  in  order  to  avoid  Lithium  batteries  becoming  a second
sbestos  problem.

Lithium-ion  batteries  do  not  contain  hazardous  sub-
tances  such  as  mercury,  lead,  or  cadmium,  but  they  do
roduce  toxic  gases  when  heated  [4].  Toxic  gases  include
arbon  dioxide  (CO2),  hydrogen  fluoride  (HF),  phosphoryl
uoride  (POF3)  and  carbon  monoxide  (CO).

Lithium-ion  batteries  have  been  used  in  our  smart
hones  so  that  the  toxic  gases  may  be  hazardous  in  spe-
ial  situations.  We  must  recognize  these  features  of  lithium
atteries  and  communicate  these  features  to  the  general
ublic.

Lithium  batteries  are  generally  safe  and  unlikely  to  mal-
unction  as  long  as  there  are  no  defects  and  the  batteries
re  not  damaged.  Chen  summarized  malfunction  conditions
ncluding  fulfilling  testing  standards,  thermal  runaway  on
echanical,  electrical  and  thermal  abuse  [5].
However,  when  lithium  batteries  fail  to  operate  safely,

hey  may  present  a  fire  or  explosion  hazard  [6].  More  than
5,000  overheating  or  fire  incidents  —  involving  more  than
00  types  of  lithium  battery-powered  products  —  occurred
etween  January  2012  and  July  2017,  according  to  the

onsumer  Product  Safety  Commission’s  Status  Report  on
igh  Energy  Density  Batteries  Project,  published  on  Feb.  12,
018  [7].

t
o
c

A  partial  survey  of  its  largest  members  undertaken  by  the
nvironmental  Services  Association  in  the  UK  found  that  in
he  2019—2020  year  to  March,  670  fires  were  recorded,  of
hich  145  could  be  attributed  directly  to  Lithium-ion  bat-

eries  [8].
Lithium-ion  batteries  are  most  dangerous  when  their  life

ycle  is  over,  according  to  an  International  Solid  Waste  Asso-
iation  report  [8].

Since  the  lithium-ion  batteries  are  relatively  small  so  that
e  have  been  facing  the  recycling  problems.  The  automobile

ithium-ion  batteries  have  the  same  recycling  problem  [9].
ithout  solving  the  recycling  problem,  the  world’s  transition

o  electric  vehicles  may  not  be  possible  [9].
We  don’t  need  to  wait  for  green  technology  to  be

nvented  for  lithium  batteries.  Immediately,  we  need  new
ational  and  international  regulations  on  safety  and  recy-
ling  for  our  precious  Lithium  and  Lithium  batteries.

The  current  lithium  battery  regulation  is  determined  by
nly  the  size:  ‘‘Medium  batteries  transported  by  air  or  sea
re  fully  regulated  as  Class  9  materials  and  must  meet  all
egulatory  requirements.  Large  lithium  batteries  —  fully  reg-
lated  as  Class  9  material  for  all  modes  of  transport’’.  In
ddition  to  the  size  of  lithium  batteries,  safety  robustness
ust  also  be  considered  in  terms  of  the  operating  environ-
ent.
From  a  green  technology  perspective,  we  can  summarize

he  following  challenges  of  lithium  batteries:
beyond  lithium,  search  for  alternatives  to  lithium;
high-power,  long-life,  and  fast  charging  technology;
no  toxic  gas  production  when  heated;
wider  operating  temperature  range;
enhancing  safety  for  reducing  all  kinds  of  risks;
reducing  production  cost.

In  order  to  avoid  becoming  a  second  asbestos  problem,
he  above  problems  must  be  overcome  as  soon  as  possible.
f  the  current  issues  regarding  safety  and  recycling  are  not
esolved,  lithium  batteries  could  become  a  second  asbestos
roblem,  potentially  causing  harm  to  human  health.

We  need  to  solve  the  challenges  of  lithium  batteries
entioned  in  this  paper.  If  the  safety  and  recycling  issues

ddressed  in  this  paper  are  not  resolved,  lithium  batteries
ay  become  a  second  asbestos  problem.  With/without  the

olutions,  we  need  new  national  and  international  regula-

ions  on  safety  and  recycling  for  lithium  batteries  regardless
f  our  challenges.  Public  users  need  to  be  aware  of  the
haracteristics  of  lithium  batteries  for  safety  and  recycling.

https://doi.org/10.1016/j.jemep.2021.100744
http://www.sciencedirect.com/science/journal/00000000
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jemep.2021.100744&domain=pdf
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