QUALITATIVE  ANALYSIS

GRADING

After analyzing the test solution, you will be given two "unknown" solutions to analyze. Grading will be as follows:

1. Each unknown is worth 70 points  +  a 30 point bonus when it is successfully identified.

2. 2 points will be deducted from the maximum of 40 for each "mistake" made in a report. A "mistake" is:

a) Reporting an ion that is not present.

b) Omitting an ion that is present

Example: Suppose a student has Ag+, Ni+2  and  Pb+2 in his unknown.

If he reports Ag+ , Ni+2,  Hg22+ and Pb+2  
This is 1 mistake (a)

If he reports Ag+ and  Pb+2 


This is 1 mistake (b)

If he reports Ag+, Ni+2 and  Al+3 

This is 2 mistakes (a) & (b)

3. After the 2nd incorrect on the FIRST unknown, a hint will be given.

4. On the 2nd unknown, 4 points will be deducted per mistake.

5. To report, fill out a report sheet, sign it and hand to the teacher.

GENERAL

I will help you only on the known (test) solution. Be sure to ask about anything you do not understand.

These are the ions that may be present: mercury-Hg2+2 , lead-Pb+2 , silver Ag+ ,  iron-Fe+3 , aluminum-Al+3 , nickel-Ni+2 , ammonium-NH4+.

It you are absent, you will be allowed 45 minutes of make up time for each day missed.
(excused absences)

“Wash” means add a few ml of liquid, stir, centrifuge and decant.

"Washings” means the liquid used to wash a ppt. 

"Flocculent” means fluffy.

"Decant” means pour off.

“Decantate” means the liquid that is decanted off from a ppt.

"ppt" means precipitate.

“neutralize” means to add acid to a solution that is basic or vice versa.

“make basic” means red litmus turns blue .

“make acid” or "acidify” means blue litmus turns red.

Note 1 

Upon standing, the liquid set aside for procedure 10 may develop a dark or rust ppt. When this solution is to be treated in procedure 10, it should first be decanted and the ppt discarded.

Note 2 

At this point, a heavy white or beige ppt may appear. It will resemb1e the ppt in procedure 1. This is an unwanted impurity. If it is the only ppt present, centrifuge, discard the ppt. and continue.

Note 3 

Be sure to stir completely from top to bottom. Many mistakes are made here.

Note 4 

As you acidify the solution be alert for the formation of a gray ppt which does not sink. This is most likely a1uminum. It will disappear when the solution becomes acidic, but should reappear as procedure 8 is completed.

Go on to other steps while waiting for Pb to clear up.

Don't let droppers touch the inside of your test tube.

Ammonia-water, ammonia, NH3, NH4OH, ammonium hydroxide, aqueous ammonia

and NH3.H2O are all the same thing.

Ammonium Chloride (NH4CI) is not the same as the above. 

When testing for acid or base, THOROUGH TOP TO BOTTOM STIRRING is essential. Avoid testing only the top of the solution.

A solution which becomes "milky" or "cloudy" contains a small amount of ppt.

THE UNKNOWN

Anyone who "loses out" because he does not know something we have discussed or that is on a handout, LOSES OUT!

You will have 2-6 ions in your- unknown, therefore SOME TESTS WILL BE NEGATIVE; imagine what the tests will look like if they are negative.

When you have completely analyzed the known solution, present the teacher a clean test tube. You wi11 be given an unknown solution to analyze.

Once you have begun your unknown analysis, no questions will be answered by the teacher regarding ana1ysis procedures.

This is a graded lab. You are not to seek help from classmates. Points will be taken away for poor lab etiquette.
You may not work in the lab if you have not brought your procedure sheet.

You will be given enough unknown solution to do procedures 1-10. For procedure 11 obtain more from the teacher.

QUALITATIVE ANALYSIS PROCEDURES

1. Place approximately 3 mL of the known test solution in a test tube and add 20 drops HCI. Centrifuge and DECANT the SUPERNATANT liquid into another test tube and set this test tube aside for Procedure 5. WASH the precipitate with 2 ml of water to which a drop of HCl has been added. Centrifuge and decant, adding the WASHINGS to the test tube for procedure 5.

2. Add 3 ml of water to the precipitate and place the test tube in a boiling water bath for 1 minute. Quickly centrifuge for a few seconds and pour the DECANTATE into another test tube. Add 2 drops of K2CrO4 to the decantate. If no precipitate forms, go on to procedure 3. The formation of a yellow precipitate indicates the presence of lead ions. Whenever lead is present the remaining precipitate must be washed in hot water and tested with K2CrO4 until no yellow ppt forms. When the ppt is free of lead, go to procedure 3. The yellow ppts of lead chromate should be discarded and the test tube cleaned immediately.

3. To the white residue from procedure 2, add 20 drops of ammonia-water and shake or stir thoroughly. If the solution turns black or dark gray, it is an indication of the presence of mercury. Centrifuge and decant the supernatant liquid into another test tube and set aside for procedure 4. Discard the black residue. If there is no black ppt upon addition of ammonia-water, no mercury is present. Go on to procedure 4.

4. To the solution from procedure 3, add HNO3 dropwise with stirring until the solution is ACIDIC. The presence of a white ppt means silver is present. Discard the contents of the test tube.

5. NEUTRALIZE the solution from procedure 1 by adding ammonia-water until the solution is BASIC; then add 1 ml more ammonia-water. Add 1 ml NH4Cl and stir thoroughly. If the test tube becomes too full at this point, pour half of the contents into another tube and treat both tubes as follows:  Centrifuge and decant, saving the decantate for procedure 10. (See note 1). Treat the ppt(s) by procedure 6.

6. Dissolve the ppt(s) by adding 10 drops of HCl and stirring. (See note 2) If, after thorough stirring, the ppt remains, add HCI dropwise until the ppt dissolves. At this point if there are 2 test tubes, they may be combined. Using NaOH make the solution basic, then add 2 additional ml of NaOH. A rust colored ppt. indicates the possible presence of iron. Centrifuge and decant, setting the solution aside for procedure 8. Treat the ppt by procedure 7.

7. Dissolve the ppt from procedure 6 by adding HCI dropwise. Add 3 drops of KSCN. A blood red color confirms iron is present. Discard the contents.

8. Acidify the solution from procedure 6 by adding HCI drop wise and stirring. (See note 3). Add 1 ml of NH4Cl, stir and make the solution just barely basic with NH3.H2O. A white or grayish FLOCCULENT ppt means aluminum may be present. (See note 4). Centrifuge and decant, saving the ppt for procedure 9 and discarding the decantate.

9. Dissolve the ppt from procedure 8 with drop wise addition of HCI. Add 6 drops of NH4Cl, 6 drops of Aluminon Test Reagent, and add NH3.H2O until the solution is just basic. A light, finely divided, plum-colored ppt confirms the presence of aluminum. Discard.

10. To a 5 mL portion of the solution saved from procedure 5, add 10 to 15 drops of dimethylglyoxime (DMG) and warm in a water bath. The appearance of a strawberry red ppt confirms that nickel is present. Discard.

11. Bring a clean test tube to your instructor and inform him that you are doing the test for ammonium ions. You will be given 3 ml of solution to which you should add 4 ml NaOH. Moisten a red litmus strip. Place the test tube in a boiling water bath and, using forceps, hold the litmus paper in the MOUTH OF THE TEST TUBE. MAKE SURE THE PAPER DOES NOT TOUCH THE TEST TUBE. If the ammonium ion is present, the wet litmus will turn blue from the fumes. You may also be able to smell ammonia by wafting the fumes. Discard.

12. Clean up all your test tubes and give one to your instructor for your first unknown,

[image: image1.png]Fig. 19-1 Flow chart for cation qualitative analysis.

{ Sotution of Cations | ‘

r

i
[Fe". m".cr".'i 2ot cot T | | { MC'-”u'C‘t-”c'x ]
Add N, C1 i
Neutralize with Ny and , - Adé
odd excess Boiling HeO

ppt. l sol's residee | ~ sofn

[ _ ]
[A1(OMIy, FafoHly, CrtrHly | [zatum 5% ey, cotnnyig’ [ AC1, HegCly| Pyt
' Divide inte 3 parts

Add HCl,NagOg or | - ' ’ ' ) adé add
HeOg, and NaOM odd adé : NHy- KeCrOsg
dimethylglozime HNOy, KNO,

sot'n residwe ppt pot | ' residue sol's, ppt L
LALOH), Cr0g | [ FoloH)y | [NiCoriaO| [ K3ColNOply L_te | [ Aeiunyg] [ Pocrog |

' Y idity with HCI >
odd HCl, HCL - (red) (yollow)  Acdify (black) (yellow)
NH4Cl,NHy ‘ KSCN ' g Add excess NoOH

ppt sal's sol'n ppt l sol'n

pp?
r :
[ aitoH)g] [ crogt] [Fetscm*¥] trea) | Ni(OH) ColOH), | [agct |

add'HCI, q;‘ discard Contirm Zn with (NHJg S (white)
NHjy 8aCla or dithizone

L] ' N L] f
glumnon I Add (NHgJ S Butter 'nd add

HNOg

| et opt to dithizone

lred toke] [ 8aCrO4] (yetiow) Ins [ 2n- dithizone chelate |
(white) (pink)




FLOW CHART FOR

CATION QUALITATIVE

ANALYSIS


ppt





ppt





residue





residue





solution





solution





solution





(black)





(yellow ppt)





(blood red)





(red ppt)





(white)





AgCl





plum ppt





Add HCl


NH3 &


aluminon





Fe(SCN)+2





Al(OH)3





Add


HNO3





Add


HCl & 


KSCN





Add


HCl,


NH4Cl


NH3





Ag(NH3)2+1





Hg





Fe(OH)3	





Al(OH)4-1





PbCrO4





NiC8H14N4O4





Add


K2CrO4





Add


NH3





Add


DMG





Add  HCl


& NaOH





AgCl, Hg2Cl2





Pb+2





Ni(NH3)6+2	





Al(OH)3, Fe(OH)3





Add NH4Cl


Neutralize with NH3 and add excess





Add Boiling H2O





Fe+3  ,  Al+3  ,  Ni+2





AgCl,  Hg2Cl2,   PbCl2





Add HCl





SOLUTION OF CATIONS








