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1  Abstract  

Our  goa l  was to  test  new exper imenta l  procedures  that  p r ior i t i zed safety  for  

learn ing Le Chate l ie r ’s  pr inc ip le us ing coba l t ( I I )  ch lor ide so lut ion.  We 

invest igated d i f ferent  so lvents,  equ i l ib r ium sh i f ts  and temperature cond i t ions .  

These new methods had c lear  quant i ta t ive observat ion s  as co lor  changes,  

ach iev ing an exper iment  that  is  both sa fe and e ffect ive.  

 

2 In t roduct ion  

Th is  pr inc ip le  s tates that  in  a revers ib le react ion at  equ i l ibr ium,  i f  cond i t ions 

such as concent rat ion,  temperature,  o r  pressure are a l te red,  the equ i l ibr ium 

sh i f ts  in  a d i rect ion that  m i t igates the ef fect  of  those changes.  

We focused on how to per form h igh ly  reproduc ib le exper iments  to ver i fy  th is  

pr inc ip le the a l low the co lor  change to be c lear  wh i le  us ing safe and eas i ly  

hand led fami l iar  substances .   

 

3  Theory and Exper iment   

In  our  f i rs t  exper iment ,  we invest igated so lvents for  d isso lv ing coba l t  ch lor ide.  

Refer r ing to mul t ip le prev ious stud ies,  we conducted exper iments  us ing acetone,  

hydroch lor ic  ac id,  and ethano l  as so lvents.   

In  our  second  exper iment ,  we invest igated the substances a  added to  change 

the equ i l ibr ium.  Th i rd,  here are the exper imenta l  resu l ts  fo r  0.20 mol /L. .   

Next ,  here are the exper imenta l  resu l ts  for  0.10 mol /L.  Overal l ,  the co lor  became 

l ighter  than at  0.20 mol /L,  but  the color  change cou ld s t i l l  be observed.  

 F ina l ly,  in  our  las t  exper iment ,  we carr ied  out  a s tudy on how temperature  

affects  the observat ion of  Le  Chatel ier ’s  pr inc ip le .      

 

4  Resul ts  and Discussion  

Accord ing to our  s tud ies,  i t  is  impossib le to do an exper iment  w i th these 

substances wi thout  there be ing some env ironmenta l  impact  and safety  issues,  

but  we were ab le  to min im ize these prob lems.  Par t icu lar ly,  we e l iminated  

po isonous substances by us ing NaCl  and ethano l ,  wh ich are safe  for  humans to 

exper iment  w i th,  so we succeeded in  caus ing chemical  equ i l ibr ium wi thout  

danger.  And,  our  methods cou ld reduce ha l f  the amount  of  heavy meta l  used by  

ha l f .  Procedure  A,  the sample so lut ion is  p laced in water  a t  30°C. In procedure  

B,  the sample so lut ion is  p laced in water  at  0°C. In procedure C,  pure  water  is  

added to  increase the concent rat ion of  H₂O.In  procedure  D,  ethano l  is  added to 

decrease the concent rat ion of  H₂O.In procedure E,  sod ium ch lor ide is  added to  

increase the concent rat ion of  C l⁻  ions. In procedure F,  s i lver  n i t rate is  added to 

decrease the concent rat ion of  Cl ⁻  ions .When per forming the exper iment ,  0.50 

g of  so l id  or  1.0 mL of  l iqu id is  added to  2.5 mL of  the  sample so lut ion.  
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