Name___________________________   Period____________ Date_________________

Lab #___________



   Lab Partners________________________

Quailititative Analysis

Pre-Lab Discussion- This laboratory exercise is designed to test your skills of observation, logical deduction, and following instructions. You will be given 10 test tubes labels #1 ( #10. Four of the test tubes will definitely contain each of the four reagents:

HCl


H2SO4


NaOH


NH4OH

The remaining six test tubes will contain solutions of 6 of the following 9 metal ions:

Ag+ 
Al 3+  
Ba2+ 
Bi3+ 
Ca2+ 
Cu2+  
Fe3+  
Sn4+  
Zn2+

Objective- to correctly identify which reagents or metals ions are in each test tube by following the procedure instructions.

Materials and Equipment-

10- 20 x 150 mm test tubes

10- numbered test tubes of unknowns

10- micro-pipets 

1- pipet bulb

test tube brush

wash bottle filled with distilled water

test tube rack

safety glasses

Procedure-
(see back)

Conclusion-



#1 ________________________
#6 ________________________

#2 ________________________
#7 ________________________

#3 ________________________
#8 ________________________

#4 ________________________
#9 ________________________

#5 ________________________      #10________________________

Procedure:  On a separate piece of paper number 1-10 (unknowns) going down on the left side and 1-8 (steps) on the top. Record you observations for each step and unknown.

1.
Identify Fe3+ or Cu2+ by the color of the solution 

Fe3+   (  yellow to orange
Cu2+   (  blue to green

2. Identify the NH4OH by smelling each of the remaining 9 unknowns

NH4OH  (  smells like NH3
3. Add the NH4OH to each of the remaining 8 unknowns

Al 3+   
(  white ppt

Bi3+    
(  white ppt

Zn2+
(  white ppt (goes away when shaken)

H2SO4 
(  produces a little heat

HCl
(  produces heat and a white cloud

Sn4+
(  produces heat and a white cloud

* the remaining show no reaction

4. Identify the NaOH by adding the Fe3+ or the Cu2+ to each of the unknowns that did not react in step #3.

Fe3+ + NaOH  (  reddish-brown ppt

Cu2+ + NaOH (  blue ppt

5.
Identify Ag+, Ca2+, and Zn2+ by mixing the NaOH identified in step #4 by any of the remaining unknowns that did not react from step 3.




NaOH  + Ag+ 
(  brownish-black ppt



NaOH  + Ca2+ 
(  white ppt



NaOH  + Zn2+ 
(  white ppt (goes away when shaken)

6.
If you have both HCL and Sn4+ (from step #3) differentiate between them using NaOH.

NaOH  +  HCl  (  heat

NaOH  +  Sn4+
 (  heat and a white ppt that goes away

7.
Differentiate between
Al 3+ and Bi3+ (from step #3) using Ag+ or NaOH.




Ag+  + Al 3+  (  no reaction



Ag+  + Bi3+   (  white ppt





        OR




NaOH  + Al 3+ (  no reaction




NaOH  + Bi 3+ (  yellowish-white ppt

8. Identify the Ba2+ by reacting it with H2SO4.

H2SO4 + Ba2+ (  white ppt
