
Lab 8.  Analysis of [Zn(NH3)n][BF4]2    

 

In lab 7, you made (or would have made) [Zn(NH3)n][BF4]2   

The purpose of Lab 8 was to analyze the compound and determine the value of n. In 

other words, what is the ratio of NH3 to Zn in the complex? This is done by reacting 

the Zn complex with excess HCl, then titrating the unreacted HCl (we call that a 

back titration) with NaOH. Once you know how much HCl is in excess, you know 

how much reacted (with the NH3) and you can calculate how much NH3 is in the Zn 

compound. It’s a little complicated, explained further below following the data 

section, but involves ONLY general chemistry stoichiometry calculations. 

 

Data: 

Use the following data (which you would have collected) to determine n (will 

assume only one titration done): 

Mass of [Zn(NH3)n][BF4]2  used  = 0.250 g   (molar mass = 307.1) 

Total HCl used:  50.0 mL of 0.150 M HCl 

Volume of NaOH used for back titration = 16.20 mL of 0.260 M NaOH 

 

Calculations next page. 

 

 

 

 

 

 

 

 

 



Calculations 

There are 2 equations to consider. First the addition of excess HCl to the 

[Zn(NH3)n][BF4]2 : 

 

           [Zn(NH3)n][BF4]2  +  n HCl  →   Zn(BF4)2  + n NH4Cl       eqn 1 

 

Since the NH3 ligand is a base, the HCl reacts with it. Notice the ratio of NH3 to 

HCl is n:n or 1:1. So moles of HCl that reacted = moles of NH3 in the 0.250 g of 

zinc compound. 

So must calculate moles of HCl that reacted.  

Used 50.0 mL of 0.150 M HCl (you can calculate total moles HCl added from that). 

But not all reacted, some in excess. So how much in excess? That comes from the 

other equation, eqn 2, the back titration (which is 1:1 mole ratio): 

 

                        HCl  + NaOH  →  NaCl  + H2O                 eqn 2 

 

Steps to solve on following page. Submit the following page as your report by 

email by April 2 (you can print the page, write answers with pen, photograph, then 

send).  I know space will be tight on the page, so do calculations first on a blank 

sheet, then write neatly on the following page. Should be enough room. Each step 

should be about one line only for the answer, so should fit. 

 

 

 

 

 

 

 



Lab 8.  Calculations ------ Analysis of [Zn(NH3)n][BF4]2     

Name:  

 

1. Calc moles of NaOH used in back titration: 

 

 

2. Calc moles HCl that reacted with NaOH (the excess HCl): 

 

 

3. Calc total moles HCl added (in the original 50.0 mL): 

 

 

4. Calc moles of HCl that reacted with Zn complex (from steps 2 and 3) 

 

 

5. Calc moles of NH3 in complex (from step 4) 

 

 

6. Calc moles of Zn complex used (from the original 0.250 g mass) 

 

 

7. Calc ratio of moles NH3 in complex to moles of Zn complex (step 5  step 6).       

This will be n. 

 

 


