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Abstract  

 Last  year,  we researched the re lat ionship between ice mel t ing t ime and l iqu id 

concent rat ion.Af ter  research ing,  we learned that  ice mel ts  qu ick ly  in  ethano l ,  

and is  used as  a cryogens.We tested the  cond i t ions:  “① coo ls  fast ,② coo ls  

eff ic ient ly,③ susta ins low temperatures,and ④ low amount  o f  ethano l  requ ired. ”  

1 Exper imental  method  

 In  Exper iment  1,  we invest igated the  rate at  wh ich ice mel ts  in  water  and 

ethano l .We put  ten 1g pure water  ice cubes in a g lass beaker.  The 50ml  of  pure  

water  or  99.5% pure  ethano l  at  d i f ferent  temperatures were added and st i r red.  

Then,  we measured the t ime tak en for  the ice to mel t .  

  In  Exper iment  2,  we examined chang ing the rat io  of  ethanol  to ice.  We p laced 

a s tyrofoam cup in  a conta iner  to reduce heat  escaping.  We added ten 1g 

p ieces of  pure ice and 2.5g~20g of  ethano l  was added and mixed.  We measured 

the temperature change and the mass o f  the mel ted ice in  8  minutes.  

2 Resul ts  and Discussion  

 In  Exper iment  1  when the l iqu id  temperature was h igher  than 12 °C,  the ice 

mel ted faster  in  water  because ethano l  had a lower  spec i f ic  heat  and dens i ty.  

  On the other  hand,  when the l iqu id temperature was lower  than 12 °C,  the 

ice mel ted faster  in  ethano l  because ethano l  had a lower  f reez ing po int .  

  In  Exper iment  2 we found that  the lower  the mass of  e thano l ,  the faster  i t  

coo led.  A lso,  we found that   th e lower  the mass of  ethano l  was,  the lower  the 

temperature was.  Moreover,  we found that  the lower  the mass of  ethanol ,  the 

longer  the durat ion .   Last ly,  we found that   the cool ing eff ic iency does not  

depend on the mass but  depends on the  contact  area.   

3 Conc lus ion  

 The rat io  of  ethanol  to ice which was su i tab le fo r  these condi t ions was about  

8.4g of  ice to 10g o f  ethano l  under  the exper imenta l  cond i t ions.  
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