Introduction to Titrations and Colorimeters
Teachers notes:

These two common lab techniques are important for students to understand and implement. Before delving into using chemicals, students can experience these processes and analysis techniques.  In Part A, students prepare five solutions from known volumes of yellow food-coloring and blue food-coloring solutions.  The colored-water is dispensed from burets to allow students experience.  The “standard” solutions are placed in a colorimeter probe to obtain a linear relationship between the amount of “yellow” and the absorbance.  Students can observe and describe color, and now there is a quantitative number assigned to each color. In Part B, students are given a green solution made from an “unknown” mixture of yellow and blue solutions.  The student “titrates” to match the color endpoint visually recording the yellow and blue volumes used.  A portion of this sample is then placed in the colorimeter to obtain numerical data for comparison.  The standard curve will allow students to determine the volume of yellow and blue water used to make the unknown.
sample results using excel to graph
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Yellow and Blue Make Green

Introduction:  There are two very common, very useful lab techniques – titration and spectrophotometry – that this lab demonstrates using colored water.  From art class, you should remember that you can add the pigment of two primary colors to make a third color.  Today, you will combine varying amounts of yellow and blue colored water to make shades of green.  In Part A, you will follow a “recipe” as you make the various green solutions, and then in Part B, you will try to figure out how an “unknown” green solution was made.
Procedure:

PART A – Making green solution.

1)  Filling a buret.

a)  Obtain two burets and carefully place them in the buret clamp.  

b)  Working with one at a time, remove a buret and, with the stopcock open, rinse 

with water allowing the water to empty into the sink.  

c)  Repeat the rinsing procedure with a small portion of yellow water.  

d)  Now close the stopcock and fill the buret.  Note: the liquid does not have to 

start at zero.  Record the starting reading.  Also, make sure that you fill the tip of the buret BEFORE taking the initial reading.

e)  Repeat with the blue solution to fill the second buret.
2)  Making the standard green solutions.


a)  Dispense yellow and blue colored water into 50 mL beakers using the volume 

combinations given here:

	beaker (
	1
	2
	3
	4
	5

	yellow
	20 mL
	16 mL
	12 mL
	8 mL
	4 mL

	blue
	4 mL
	8 mL
	12 mL
	16 mL
	20 mL


PART B – Quantifying green.

1)  Making a standard curve.


a)  Make sure that the colorimeter is properly connected and ready to obtain data.


b)  Set the wavelength to 470 nm.


c)  Carefully fill five cuvettes with the five green solutions.


d)  Place each cuvette into the holder and obtain a reading.   Record these values in the data 

table provided below.
2)  Analyzing an unknown.


a)  Obtain an “unknown” green sample and record its label.


b)  Starting with a specific amount of yellow colored water, “titrate” with blue 

colored water until the resulting green solution matches your unknown.


c)  Carefully fill a cuvette, and measure this solution’s absorbance.

Data:    PART A

	beaker (
	1
	2
	3
	4
	5

	yellow
	20 mL
	16 mL
	12 mL
	8 mL
	4 mL

	blue
	4 mL
	8 mL
	12 mL
	16 mL
	20 mL

	absorbance

(lux)
	
	
	
	
	


PART B

  

Label of unknown green solution: ___________
Yellow – Starting volume: _________  

Blue – Initial buret reading: __________









Final buret reading: __________








Volume of blue to endpoint: _________
Absorption of unknown green: ______________

Results:

PART A – Standard Curve

a) Graph the absorbance (y-axis) as a function of volume of yellow colored water (x-axis).
b) Using a ruler, fit a line through the data.
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c) Using the graph that you made, determine the error in the amount of blue colored-water using this equation:

% difference =   |blue volume (titration) – blue volume (graph)
    blue volume titration

Questions:
1.  The original green standards that you made were all 24 mL.  What this important?  Was the volume of the green that you prepared to make the unknown close to 24 mL?  If not, was this a problem?

2.  Within your group, did you have difficultly agreeing on the visual color match?  Did you “name” the colors that you observed?

