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Preparation of standard copper complex series 

A 1.000 mg Cu2+ /mL standard solution is prepared by dissolving 3.928 grams of CuSO4·5H2O to 
1.000-liter with deionized water. The copper standard and a 7.5 N NH3 (aq) solution are provided in 
labeled bottles on the reagent table. Burets will be used to deliver measured portions of these two 
reagents as well as deionized water (from the large storage bottle on the lab benchtop). 
 
Each group of students working together should assemble six clean test tubes (15 x 125 mm) and two 
clean Spectronic 20 cuvettes. Using the burets, each filled with the proper reagent, prepare the solution 
mixtures listed in Table I. Run the specified volume of each reagent into a labeled test tube, cap the 
tube with a rubber stopper, and thoroughly mix the solutions. Rinse a cuvette with the copper complex 
standard, and then fill the cuvette about half-full with the solution. Standard sample #6 will be used as 
the blank or reference solution to calibrate the Spectronic 20 to read 100%T at 610 nm.  
 

Table I 
Sample # mL Cu2+ standard mL deionized H2O mL 7.5 M NH3 (aq) 

1 9.00 0.00 1.00 
2 7.00 2.00 1.00 
3 5.00 4.00 1.00 
4 3.00 6.00 1.00 
5 1.00 8.00 1.00 
6 0.00 9.00 1.00 

 
Note that 1.00-mL of the 7.5 M NH3 (aq) is used in each of the solutions: this provides an excess of 
ammonia to insure that all complexes are forced into the Cu(NH3)4

2+ species. Also, the total volume of 
each solution is 10.00mL. 
 
Calculate the theoretical concentration of the copper-ammonia complex, using the simple dilution 
equation: 
 

CSTD(mg Cu/mL) = CSTOCK STD(mg Cu/mL) x
mL Cu2+ Stock Std.

10.00 mL  
 
Record the complex concentration of each solution in Table II. 
 

Preparation of unknown copper complex solution 

Several soluble copper (II) salts are provided in numbered bottles on the reagent shelf. Your instructor 
will tell you whether each member of a group should analyze a different salt to determine the copper 
content, or whether only one salt will be analyzed by the group. When selecting an unknown solid, 
record the unknown # written on the container for later inclusion in the experiment report. 
 
Using the technique of weighing-by-difference (as explained by the lab instruct
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On an 18 x 24 cm sheet of graph paper, plot CSTD (mg Cu/mL) for the standard series on the abscissa 
(long, horizontal axis) versus calculated A on the ordinate (short, vertical axis). Select the axis scales 
to maximize use of the graph paper for the actual data points recorded starting both axes at zero. Use a 
ruler to draw the best straight line through the plotted data points. 
 
Calculate an average A value for the three unknown sample readings, and determine the concentration 
of copper complex in the unknown solution by a graphical interpretation of the Beer’s Law plot. Mark 
the position of the average unknown A value on the ordinate, draw a horizontal straight line to intersect 
the Beer’s Law plot, and drop a perpendicular to the abscissa to determine unknown copper complex-
concentration, C


