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Goals	  

The	  goals	  of	  this	  experiment	  are	  to	  identify	  our	  given	  unknown	  compound	  and	  to	  

identify	  as	  many	  chemical	  and	  physical	  properties	  of	  the	  compound	  as	  possible.	  Our	  final	  

goal	  will	  be	  to	  devise	  two	  syntheses	  of	  our	  compound,	  which	  we	  will	  evaluate	  for	  cost	  

effectiveness	  and	  the	  yield	  of	  compound	  they	  could	  potentially	  give	  us.	  

Experimental	  Design	  	  

We	  first	  performed	  the	  positive	  test	  with	  the	  unknown	  compound	  to	  determine	  

what	  the	  unknown	  contains.	  	  Once	  the	  unknown	  was	  discovered,	  we	  did	  the	  five	  chemical	  

reactions	  with	  the	  known	  compound	  (NaCl)	  to	  make	  sure	  it	  matched	  the	  unknown	  

compound	  NaCl.	  The	  first	  chemical	  reaction	  was	  done	  with	  AgNO3	  to	  test	  for	  the	  presence	  

of	  Chloride.	  We	  added	  a	  small	  amount	  of	  sodium	  chloride	  and	  small	  amount	  of	  water	  to	  the	  

test	  tube.	  We	  then	  added	  the	  compound	  AgNO3.	  If	  the	  reaction	  was	  positive	  then	  there	  

would	  be	  precipitation	  and	  the	  mixture	  would	  turn	  a	  cloudy	  white	  and	  solid	  would	  form	  on	  

the	  bottom.	  If	  the	  reaction	  was	  negative	  there	  would	  be	  no	  reaction	  and	  the	  mixture	  would	  

stay	  clear.	  	  

The	  second	  reaction	  was	  done	  with	  BaCl2	  to	  test	  for	  the	  presence	  of	  sulfate.	  We	  

added	  a	  small	  amount	  of	  sodium	  chloride	  and	  a	  small	  amount	  of	  water	  to	  the	  test	  tube.	  We	  

then	  added	  the	  compound	  BaCl2.	  If	  the	  reaction	  was	  positive	  then	  there	  would	  be	  

precipitation	  and	  we	  would	  know	  our	  compound	  contained	  sulfate.	  If	  the	  reaction	  was	  

negative	  there	  would	  be	  no	  precipitation	  and	  the	  mixture	  would	  stay	  clear.	  	  

In	  the	  third	  chemical	  reaction	  we	  used	  HCl	  to	  test	  for	  the	  presence	  of	  carbonate.	  We	  

added	  a	  small	  amount	  of	  sodium	  chloride	  and	  a	  small	  amount	  of	  water	  to	  the	  test	  tube.	  We	  



then	  added	  the	  compound	  HCl.	  If	  the	  reaction	  was	  positive	  then	  there	  would	  be	  bubbling	  in	  

the	  mixture.	  If	  the	  test	  was	  negative	  there	  would	  be	  no	  reaction	  and	  the	  mixture	  would	  stay	  

clear.	  	  

The	  fourth	  chemical	  reaction	  that	  we	  tested	  was	  Na2Co3.	  	  We	  added	  a	  small	  amount	  

of	  sodium	  chloride	  and	  a	  small	  amount	  of	  water	  to	  the	  test	  tube.	  We	  then	  added	  the	  

compound	  Na2CO2	  .	  If	  the	  reaction	  was	  positive	  then	  there	  would	  be	  precipitation.	  If	  the	  

reaction	  was	  negative	  there	  would	  be	  no	  precipitation	  and	  the	  mixture	  would	  stay	  clear.	  	  

The	  fifth	  chemical	  reaction	  that	  we	  tested	  was	  NaOH	  also	  known	  as	  the	  ammonium	  

test.	  	  We	  added	  a	  small	  amount	  of	  sodium	  chloride	  and	  a	  small	  amount	  of	  water	  to	  the	  test	  

tube.	  We	  then	  added	  the	  compound	  NaOH.	  We	  then	  mixed	  the	  compounds.	  If	  ammonia	  

formed	  then	  the	  reaction	  would	  be	  positive	  and	  the	  vapors	  would	  turn	  the	  pH	  paper	  blue.	  If	  

no	  ammonia	  formed	  from	  then	  the	  reaction	  was	  negative	  and	  it	  would	  not	  turn	  the	  pH	  

paper	  blue.	  	  

We	  then	  performed	  the	  flame	  test.	  We	  took	  a	  clean	  nichrome	  wire	  and	  heated	  it	  in	  a	  

Bunsen	  flame	  to	  clean	  it.	  We	  then	  dipped	  the	  wire	  into	  our	  unknown	  sample	  and	  the	  put	  

the	  wire	  back	  in	  the	  Bunsen	  flame.	  We	  used	  a	  blue	  cobalt-‐glass	  filter	  to	  look	  at	  the	  flame	  

through	  and	  see	  what	  color	  the	  flame	  turned.	  By	  using	  the	  blue-‐cobalt	  glass	  filter,	  the	  

sodium	  interference	  may	  be	  removed	  by	  the	  glass	  filter	  which	  will	  absorb	  the	  yellow	  light	  

of	  sodium	  and	  will	  transmit	  blue	  and	  violet	  light.	  	  	  

After	  the	  flame	  test	  we	  performed	  the	  conductivity	  test.	  	  We	  first	  tested	  the	  water	  by	  

itself	  for	  conductivity.	  We	  then	  added	  the	  unknown	  compound	  to	  the	  beaker	  to	  test	  if	  the	  

compound	  was	  conductive.	  We	  used	  the	  volt	  meter	  to	  test	  the	  conductivity.	  We	  set	  the	  

voltage	  to	  200	  m.	  	  



Our	  last	  test	  was	  the	  solubility	  test.	  We	  attempted	  to	  dissolve	  the	  unknown	  in	  water,	  

toluene,	  and	  acetone.	  We	  then	  observed	  the	  mixtures	  to	  determine	  where	  it	  dissolved	  best.	  

	   We	  designed	  a	  synthesis	  reaction	  to	  produce	  a	  sample	  of	  our	  compound,	  NaCl.	  We	  

found	  that	  reacting	  2NaF+CaCl2	  could	  produce	  2NaCl+CaF2.	  For	  the	  experiment,	  we	  

determined	  that	  we	  could	  obtain	  0.5	  g	  of	  CaCl2	  and	  0.5	  g	  of	  2NaF	  and	  dissolve	  both	  

separately	  in	  5mL	  of	  water.	  Next	  we	  could	  mix	  the	  two	  solutions	  by	  adding	  one	  to	  the	  other	  

drop	  by	  drop,	  initiating	  a	  precipitation	  reaction.	  We	  could	  then	  mass	  a	  fresh	  filter	  paper,	  

and	  filter	  the	  reacted	  solution	  though	  it,	  trapping	  any	  solid	  precipitate	  that	  had	  formed.	  

Using	  a	  vacuum	  filtration	  method,	  we	  could	  then	  filter	  the	  liquid	  through	  more	  quickly	  in	  

order	  to	  collect	  our	  solid.	  Once	  the	  liquid	  had	  filtered	  through	  we	  could	  warm	  the	  filter	  

paper	  in	  the	  oven	  to	  remove	  any	  remaining	  moisture.	  Then,	  by	  weighing	  our	  filter	  paper	  

and	  subtracting	  the	  weight	  of	  the	  paper	  itself,	  we	  could	  determine	  the	  mass	  of	  the	  solid	  

precipitates	  NaCl	  and	  CaF2	  that	  were	  produced.	  

	  

	  

	  

	  

	  

	  

	  

	  

	  
	  
	  



Results	  
Table	  1.	  

	  Analysis	  of	  Anions	  and	  Cations	  in	  Unknown	  Compound	  

Reaction	  Test	   Chemical	  Used	   Positive	  or	  Negative	   Observations	  	  

1.	  Chloride	   AgNO3	   Positive	   Formation	  of	  
precipitate	  

2.	  Sulfate	   BaCl2	   Negative	   No	  reaction	  

3.	  Carbonate	   HCl	   Negative	   No	  reaction	  

4.	  Calcium	   Na2CO3	   Negative	   No	  reaction	  

5.	  Ammonium	   NaOH/pH	  paper	   Negative	   pH	  strip	  did	  not	  
change	  color	  

	  
The	  information	  displayed	  in	  Table	  1	  shows	  the	  results	  of	  our	  test	  for	  the	  anions	  and	  cation	  

that	  could	  possibly	  be	  in	  our	  compound.	  	  

The	  first	  test	  was	  done	  to	  determine	  whether	  or	  not	  the	  chloride	  ion	  was	  present	  in	  

our	  unknown	  compound.	  When	  our	  unknown	  compound	  was	  dissolved	  in	  water	  and	  

combined	  with	  AgNO3,	  a	  precipitate	  formed	  in	  the	  test	  tube	  and	  sank	  to	  the	  bottom,	  

proving	  that	  Chloride	  was	  present	  in	  our	  compound.	  	  

The	  second	  and	  third	  tests	  performed	  were	  the	  sulfate	  test	  and	  carbonate	  tests,	  

respectively.	  Neither	  of	  these	  reacted	  with	  our	  compound	  in	  solution,	  so	  we	  therefore	  

determined	  that	  our	  compound	  did	  not	  contain	  sulfate	  or	  carbonate.	  

The	  fourth	  test	  performed	  was	  for	  calcium.	  When	  we	  added	  Na2CO	  powder	  to	  our	  

unknown	  compound	  in	  solution,	  the	  powder	  clouded	  the	  solution	  but	  no	  actual	  reaction	  

occurred.	  Since	  no	  reaction	  of	  bubbling	  occurred,	  we	  knew	  our	  compound	  did	  not	  contain	  

calcium.	  



The	  final	  test	  was	  done	  to	  determine	  if	  our	  compound	  contained	  the	  ammonium	  ion.	  

If	  ammonium	  was	  present,	  a	  mixture	  of	  the	  unknown	  compound	  with	  NaOH	  would	  produce	  

the	  ammonia	  and	  a	  pH	  strip	  held	  near	  the	  solution	  would	  turn	  blue	  as	  a	  result.	  When	  we	  

performed	  this	  test,	  the	  paper	  did	  not	  turn	  blue	  and	  there	  was	  no	  strong	  smell	  of	  ammonia.	  

This	  proved	  that	  our	  compound	  lacked	  the	  ammonium	  ion.	  

Once	  fairly	  certain	  that	  our	  compound	  was	  in	  fact	  NaCl,	  we	  performed	  these	  same	  

tests	  again	  with	  known	  NaCl	  and	  found	  the	  results	  to	  be	  the	  same.	  We	  also	  saw	  that	  a	  flame	  

test	  produced	  the	  orange-‐yellow	  light	  characteristic	  of	  sodium.	  A	  conductivity	  test	  with	  a	  

solution	  of	  our	  compound	  showed	  it	  was	  indeed	  conductive	  with	  a	  value	  of	  14	  volts,	  and	  

thus	  we	  could	  say	  with	  moderate	  certainty	  that	  our	  unknown	  compound	  was	  NaCl.	  

Lastly	  we	  performed	  the	  solubility	  test.	  We	  found	  that	  our	  compound	  dissolved	  

easily	  in	  water,	  partially	  in	  toluene,	  and	  it	  did	  not	  dissolve	  at	  all	  in	  acetone.	  A	  pH	  strip	  

dipped	  into	  the	  solution	  of	  water	  and	  unknown	  compound	  revealed	  no	  change	  in	  color,	  

supporting	  our	  identification	  of	  the	  compound	  as	  a	  neutral	  salt.	  Since	  our	  compound	  

dissolved	  easily	  in	  water,	  we	  could	  also	  determine	  that	  our	  compound	  was	  ionic.	  	  
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Discussion 

 The unknown compound given to in the lab was composed of a white crystalline powder 

resembling table salt or sugar.  

 As stated in the group results section, we performed five chemical tests on our 

compound in order to obtain a clearer idea of its composition. The first test that we performed 

was the chloride test, which was performed using AgNO3 and was our only positive test, 

demonstrating that a solution of our unknown compound and water mixes with a solution of 

AgNO3 to produce the solid precipitate AgCl. Our second test was for sulfate, and we used 

BACl2 for this test. This test yielded no reaction, so therefore we knew that our compound could 

not contain sulfate. Our third test was for carbonate, which we tested for by mixing HCl into our 

solution of our unknown. Again, there was no reaction, meaning our unknown compound could 

not contain carbonate. Our fourth test was for calcium, and we performed this test by mixing 

Na2CO3 powder into a solution of our unknown. The powder clouded our solution slightly but not 

reaction or precipitate formed, so our compound did not contain calcium. Lastly, we tested our 

compound for the ammonium ion NH4. For this test we mixed NaOH with our solution and then 

held a pH paper above our test tube. If ammonium was present, then ammonia would be 

produced and evaporate upwards to turn our pH paper blue. Our paper did not change color, so 

we were able to determine that our compound did not contain ammonium. Since none of our 

other chemical tests showed positive results, we were certain that our compound must contain 

the chloride ion and thus our compound may be the neutral salt NaCl (Cooper). This finding was 

further supported when we attained identical test results with a known sample of sodium 

chloride. Our results for the known compound showed a positive result for the chloride test, and 

negative results for the sulfate, carbonate, calcium, and ammonium tests. 

 The solubility test also helped us to assure that our compound was indeed sodium 

chloride. Since our unknown compound dissolved readily in water, and not in acetone or 

toluene, we could infer then that the compound was likely this ionic salt. This was again 



confirmed when we attempted to dissolve known sodium chloride in water, acetone, and 

toluene, and found that it, too, would only dissolve in water. With the help of the conductivity test 

we were able to support this even further, as our solution did conduct electricity, just as an ionic 

solution should (chem.wisc). In water, our volt-meter detected that 22 volts were conducted 

through the water, but in the sodium chloride solution 14 volts were conducted. This reading 

was not very accurate; as water alone should not have conducted electricity, but a possible 

reason for this error might be that the water from the tap is hard, or rich in minerals. Using 

deionized water for such tests may yield better conductivity readings. A pH strip dipped into the 

solution of NaCl did not show any color change, indicating that it was a neutral solution. 

 The flame test was the last test that we performed, and our results were consistent with 

those stated in the lab manual for sodium. After dipping the nichrome wire in our compound, 

and placing it in a Bunsen flame, and tall and bright yellow-orange light rose from the wire. This 

bright color indicated to us that sodium was definitely present in our unknown compound 

(HyperPhysics).  

 For the final part of our experiment, we designed a synthesis reaction to produce our 

compound, sodium chloride. To do so, we could begin by measuring out  

0.5 grams of 2NaF and 0.5 grams of CaCl2 . We would then dissolve each separately in 5 mL of 

water. Afterwards, we would add one solution drop by drop to the other to begin a precipitation 

reaction. Once we had our mixture, we would mass a new filter paper, then proceed to filter the 

solution through it. To filter the solution we would use a vacuum filtration method to pull the 

liquid through the paper quickly. Our solid will collect on the filter paper, and on the filtration had 

completed we could warm the paper in an oven to remove remaining moisture. We would then 

weigh the filter paper again, subtracting the weight of the paper itself to find the weight of solid 

collected. We should then be left with the solid precipitate NaCl and CaF2. Afterwards, we could 

calculate the molar mass of our solid produced and compare it to the molar mass of NaCl with 

values from the periodic table to ensure that our synthesis reaction worked properly. 



 

Scientific Explanations 

In our initial tests, we could tell that the chloride test was positive because when we 

mixed a solution of water and our unknown compound with AgNO3, a solid precipitate formed 

and fell to the bottom of the test tube. This is because when AgNO3(aq) reacts with NaCl(aq), 

the NO3(nitrate) bonds with Na (sodium) in another aqueous solution, and silver bonds with 

chlorine to form solid AgCl which then sinks to the bottom of the mixture. 

 The solubility test helped to determine that our compound was an ionic salt because 

water was the only liquid that the solid compound would fully dissolve in. Sodium chloride 

dissolves easily in water because its molecules are very polar, like the water molecules 

(Cooper). The positive end of a water molecule attracts the negative chloride ions while the 

negative end of a water molecule attracts the positive sodium ions (chem.wisc). This causes the 

molecules to dissociate throughout the water. This also is how salt water conducts electricity. 

Since the molecules are floating freely, they are able to move and transfer an electrical current. 

This same principle also explains why an aqueous solution of NaCl is neutral. The molecules 

dissociate and remain as they are. They do not bond to form any hydroxide or hydronium ions 

that would make the solution acidic or basic. 

 When burned in the flame test, our compound created the bright orange light 

characteristic of sodium chloride (Cooper). This light occurs because as the sodium ions in the 

compound are heated, their electrons jump from ground state to an excited state 

(HyperPhysics). However, because they are unstable and cannot remain in excited state, the 

electrons fall back to ground state, emitting energy in the form of light as they do so. 
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