Stoichiometry: Limiting Reactant and % Yield
NiCl2.6H20 + 3H2NCH2CH2NH2----------[Ni(H2NCH2CH2NH2)3]Cl2+6H2O
Calculate moles of NiCl2.6H20 used

Molecular mass

Ni=58.6934

Cl=35.453

H=1.00784

O=15.999

NiCl2.6H20=58.6934+(35.453×2)+( 1.00784×12)+(15.999×6)
=237.687489

Therefore 237.687489g = 1 mole

                   2.017g=?

=2.017×1/237.687489

=0.008486 moles

Mass of aqueous ethylenediamine solution 

Density = mass/volume

0.950g/ml = x/7ml

X = 0.950×7
Mass = 6.65g

Mass of ethylenediamine alone

Percentage mass = 25%

Therefore mass of ethylenediamine = 25/100×6.65g

= 1.6625g

Moles of ethylenediamine

Molecular mass

H2NCH2CH2NH2

(1.00784×8)+(14.0067×2)+(12.0107×2)

= 60.09752g
Therefore

60.09752g = 1 mole

1.6625g = ?

1.6625×1/60.09752

= 0.027663 moles

Determine the Limiting Reactant 

1 mole of nickel (II) chloride hexahydrate reacts with 3 moles of ethylenediamine

Moles of nickel (II) chloride used = 0.008486 moles

Moles of ethylenediamine used  = 0.027663 moles

In the reaction process, 0.008486 moles of nickel (II) chloride will react with only 0.025458 moles of ethylenediamine. 

Moles of ethylenediamine are, therefore, in excess.
Limiting Reactant = Nickel (II) chloride hexahydrate

Theoretical yield of [Ni(H2NCH2CH2NH2)3]Cl2 in moles

1 mole of nickel (II) chloride hexahydrate reacts to give 1 mole of [Ni(H2NCH2CH2NH2)3]

Moles of nickel (II) chloride hexahydrate reacted = 0.008486 moles

Therefore, yield of [Ni(H2NCH2CH2NH2)3]Cl2 = 0.008486 moles

Theoretical yield of [Ni(H2NCH2CH2NH2)3]Cl2 in grams

Molecular mass

58.6934+ (1.00784×24)+(14.0067×6)+(12.0107×6)+(35.453×2)

= 309.89196g

Therefore

1 mole = 309.89196g

0.008486 moles = ?

= 0.008486×309.89196

= 2.629743g

% Actual Yield

If mass of the final product shall be x grams

% Actual yield = x/2.629743g × 100
