
oLr may recal l ,  about 10 t ,ears a80,  h) 'dfogen-fuel led cars were

to  so l r re  a l l  oL r r  d r i v ing  needs .  They  were  s l l pposed  to  be  in

car dealers '  showrooms by 2001, read1" ' to dr i r re away".  Wel l ,

i t  d id not  happen, and late ly,  tv l . to l . ias heard of  hydrogenl

We a re  on  to  be t te r  th ings  t ' t ow ,  suc l ' t  as  the  
"e lec t r i c  ca r "  o r  i s  th i s

ano the r  fu t i l e  concep t?

There  a re  many  peop le  w l - i o  r vho lehear ted ly  L re l i eve  s ta ten len ts

l i ke ,  
" success f r , r l  app l i ca t i on  o f  t t eu ,  tec l tno log ies  such  as  fue l  ce l l s

o r  e lec t r i c  veh ic les  w i l l  be  t l ' r e  rep laceuren t  o f  t he  cu r ren t  au tomot i r re

f leets" .  This percept ion dr i r res mucl ' t  of  t l ' re current  i l l terest  in hybr id

and electr ic  cars,  both by manr-r fact l l rers and cot ' ts t l i rers.

One  o f  t l - i e  reasons  rve  l i ke  to  t i r i t ' r k  tha t  e lec t r i c  ca rs  w i l l  be  the

fu tu re  see I IS  to  be  the  L t t rde r l l ' t ng  assL l l l l p t i o l l  t ha t  e iec t r i c i t y  
" i s  f ree "
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( o r  a t  i e a s t  n e a r l ) ' s o ) . A n d  r v i t h  
" i r e e "  r e n e r v a b l e  e l e c t r i c i t l ' f l ' o t n

r v i r r c l  p o w e r  o l  p l t o t o v o l t a i c  c e l l s .  o t r l  t t e w  " S I l l a t ' t  
l e l e c t l i c i t y l  l t t e t e t s "

rv i l l  a l l o rv  us  to  recharge  auv  e lec t r i c  ca r  ba t te ry  
"a t  t he  cos t  o f  a  few

pennies".  Of course,  at  n ight ,  u ' i t tc ls  are conlmonl .v d imlnished and the

sun  ra re l y  sh ines .

U n f o r t u r r a t e l r ' ,  t l r e  e n e r S \ ' I ' e q L r i l ' e d  t o  l l l o v e  a  c a l ' i s  s i r n p l y  i t t  o t ' d e t - s

o f  r -nagn i tude  h igher  than  l vha t  a  tYp ica l  househo ld  needs  to  rL In  a

few l i gh ts  and  sma l l  app l i a r - r ces  -  ro r . rgh lv  one  kW dur ing  pa r t  o f  t he

day.  Very roughly again,  one kW is c lose to o l le hot 'sepower.  So,  i f  you

dr i ve  a  150  hp  ca r ,  you  may  use  the  equ iVa len t  o i  a  100  +  househo lds '

e lectr ic i ty  needs.

Of  cou rse ,  to  
" f i l l  

up "  you r  ca r  w i th  the  ec lu i va le r l t  o f ,  say  50  L  o f

gaso l i pe ,  ) ,ou  wou ld  a l so  need  approx ima teh '  500  k \Vh  o f  e lec t r i c i t y .
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One of the reasons

cars wil l be the future

Even at an "off-peak hour" rate of three

c/kWh (proposed for Ontario), that is still

$15, not just a few pennies.

Why else then does the electric car seem

so appealing? In part, it seems to be the

thought that it is cleaner, or "greener",

i.e. has a smaller greenhouse gas (GHG) or

carbon dioxide footprint. This is only true if

the electricity to charge it is generated from

sources other than fossil fuels (in North

America presently about 50 percent). In

terms of CO, emission, it makes no difference

whether hydrocarbons are burned in an

internal combustion engine, or in a (yet to

be developed) fuel cell, or in a fossil-fuel-

powered electricity generation station, the

end products are the same, namely identical

amounts of carbon dioxide and water.

Storing the electricity in a car is the really

steep hurdle. You can see it in the battery

costs: for a laptop computer, the cost of the

battery alone is about $100, for a hybrid car

$5,000, and for a full battery-powered car,

such as the Tesla, close to $100,000. Such

batteries also suffer from premature fatigue,

loss of power on storage, and barely work at

temperatures below freezing. In contrast, a

car's gasoline tank is about $200. Solely from

an energy storage cost perspective, gasoline is

miles ahead.

The present (and foreseeable) storage

capacity of even the best lithium ion batteries

(0.5 MJ/kg) or the (yet to be commercially

produced) super capacitors (1.2 MJlkg)

are only about l/40th of that of an equal

weight of common gasoline (a8 MJ/kg). In

other words, you would need a capacitor

we like to think that electric

seems to be the underlying

weight of about 1,500 kg to store the energy

of 50 L gasoline. Therefore, also from a

weight perspective, gasoline wins handily.

Altogether, between the energy density, cost

of storage devices, ease of handling, ability

to use at low temperature, as well as other

technical considerations fossil fuels, such

as gasoline, are simply the energy carrier

of choice.

This then leads to the question: how

can we reduce GHG emissions and use the

electric energy from wind and solar power

l f  you drive a 1 50 hn" r

electric car, you may

use the equivalent of

a 100+ households '

electricity needs.
installations and continue to keep gasoline

as fuel for our internal combustion engine

cars? The answer is surprisingly simple: by

making gasoline!

The best way to "store" electric power,

generated, for example, from wind turbines

or solar cells, is through its conversion to

gasoline. This can easily be achieved by

electrolysis of water to hydrogen, and the

reaction of hydrogen with carbon dioxide

to create gasoline-type hydrocarbons,

a well-known process (Fischer-Tropsch

synthesis). Furthermore, carbon dioxide is

a large-scale waste product (at the tar sands

plants in Alberta, for example). This kind of

storage-process would require neither the

development of new electric power storage

technologies (e.9. super capacitors), or
"electric" cars, or any different infrastructure

to "fill up".

In fact, the same process of storing

electricity could be used to make gasoline

from limestone (essentially calcium

carbonate), water and electric power. The

remnants of 19th century lime kilns in

southern Ontario are evidence to part of this

process. Of course, at that time, the product of

interest was the calcium oxide, not the carbon

dioxide which escaped into the air. Perhaps

we should look at it now as the future source

for gasoline.

The internal combustion engine has served

mankind well over a hundred years. While its

energy efficiency is only about 25 percent, it

is robust and works under all kinds of climatic

conditions. It would be a worthwhile research

goal to increase its efficiency. Despite that

shortcoming though, unless novel electricity

storage devices can be developed with an

energy density similar to that of gasoline,

and at a cost of about l/100th of the present

storage technology, the combustion engine

does not need to fear its demise. [Will

Klaus L. E. Kai.ser FCIC i.s the director of

reseorch and a prtncipal of TerraBase, lnc.

assumption that electricity is "free".
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