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CRYSTAL VIOLET LAB Introduction Background



Name: _____ Date: _____ Period: ___ Table: ____. CRYSTAL VIOLET LAB. Introduction CRYSTAL VIOLET is a common , beautiful purple dye. In strongly basic solutions, the bright color of the dye slowly fades and the solution becomes colorless. The kinetics of this fading reaction can be analyzed by measuring the color intensity or absorbance of the solution versus time to determine the rate law. Background CRYSTAL VIOLET belongs to a class of intensely colored organic compounds called triphenylmethane dyes. The structure and color of CRYSTAL VIOLET depend on pH, making it a valuable acid base indicator as well as an excellent dye.

Crystal violet is a common, beautiful purple dye. In strongly basic solutions, the bright color of the dye slowly fades and the solution becomes colorless. The kinetics of this “fading” reaction can be analyzed by measuring the color intensity or absorbance of the solution versus time to determine the rate law. Background
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    	Transcription of CRYSTAL VIOLET LAB Introduction Background


        
    	1 Name: _____ Date: _____ Period: ___ Table: ____. CRYSTAL VIOLET LAB. Introduction CRYSTAL VIOLET is a common , beautiful purple dye. In strongly basic solutions, the bright color of the dye slowly fades and the solution becomes colorless. The kinetics of this fading reaction can be analyzed by measuring the color intensity or absorbance of the solution versus time to determine the rate law. Background CRYSTAL VIOLET belongs to a class of intensely colored organic compounds called triphenylmethane dyes. The structure and color of CRYSTAL VIOLET depend on pH, making it a valuable acid base indicator as well as an excellent dye.
2 The major structural form of CRYSTAL VIOLET is the monovalent cation, abbreviated CV+, which is shown in Figure 1a. CV+ is the predominant form of CRYSTAL VIOLET in the solid state and in aqueous solution across a broad range of pH values from pH 1 to 13. The positive charge shown on the central carbon atom in Figure 1a is delocalized via resonance to the three nitrogen atoms. See Figure 1b for one of the three additional resonance forms with the positive charge on a nitrogen atom. Delocalization of the charge across the system of double bonds in the benzene rings stabilizes the carbocation and is responsible for the vibrant purple color of the dye.
3 In strongly basic solutions the purple CV+. cation slowly combines with hydroxide ions to form a neutral product, CVOH, which is colorless (see Figure 2). The rate of this reaction (Equation 1) is slower than typical acid base proton transfer reactions and depends on the initial concentration of both CRYSTAL VIOLET and hydroxide ions. CV+ + OH CVOH Equation 1. Purple Colorless Exactly how much the rate changes as the reactant concentration is varied depends on the rate law for the reaction. In the case of the reaction of CV+ with OH ion, the rate law has the general form Figure 2.
4 Rate = k [CV+]x[OH ]y Equation 2. The exponents x and y are defined as the order of reaction for each reactant and k is the rate constant for the reaction at a particular temperature. The values of the exponents x and y must be determined by experiment. If the reaction is carried out under certain conditions, then Equation 2 will reduce to the form Rate = k [CV+]x Equation 3. y where k = k [OH ] Equation 4. The constant k is a new pseudo rate constant incorporating both the true rate constant k and the [OH ]y term.
5 Equation 3 is referred to as a pseudo-rate law because it is a simplification of the actual rate law, Equation 2. The pseudo-rate law is valid when the concentration of OH ions is much greater than the concentration of CV+ ions. Under these conditions the [OH ]y term in Equation 2 will not change much over the course of the reaction and may be treated as a constant in the rate equation. L. Tait Name: _____ Date: _____ Period: ___ Table: ____. Recall that the absorbance for a specific concentration of a solution with a fixed path length varies directly with the absorptivity coefficient of the solution.
6 This relationship is known as Beer's law. A = abc Equation 5. where A is absorbance, a is the molar absorptivity coefficient, b is the path length in cm, corresponding to the distance light travels through the solution, and c is the concentration of the solution. Beer's law provides the basis of using spectroscopy in quantitative analysis. Using this relationship, concentration and absorbance may be calculated if one variable is known while keeping a and b constant. This relationship is also extremely valuable in kinetics experiments, making it possible to follow the rate of disappearance of a colored substance by measuring its absorbance as a function of time.
7 Purpose 1) Construct a Beer's law calibration curve for M CRYSTAL VIOLET . 2) Determine the pseudo-rate law for the color-fading reaction of CRYSTAL VIOLET with sodium hydroxide, specifically by determining the order with respect to CRYSTAL VIOLET . Pre-lab Considerations 1) Select the optimum wavelength for generating a Beer's law calibration curve. (Absorbance measurements are most accurate and sensitive in the range of ). 468 nm Blue 565 nm Green 610 nm - Orange 660 nm Red 2) If starting with M CV stock solution, select an appropriate concentration of NaOH to react with the CV in order to determine the pseudo-rate law for the reaction.
8 3) Determine the volume of stock solution and water required to make the concentrations needed for the Beer's law calibration curve. The vial can hold 6 mL of solution. Concentration ( M) 0 Volume of stock solution (mL). 0 Volume of water (mL). 0. Safety Precautions Dilute sodium hydroxide solution is irritating to eyes and skin. CRYSTAL VIOLET is a strong dye and will stain clothes and skin. Clean up all spills immediately. Wear chemical splash goggles, chemical- L. Tait Name: _____ Date: _____ Period: ___ Table: ____.
9 Resistant gloves, and a chemical-resistant apron. Avoid contact of all chemicals with eyes and skin and wash hands thoroughly with soap and water before leaving the laboratory. Please follow all laboratory safety guidelines. Use of the Colorimeter 1) Use only one vial for the entirety of each procedure. Each vial may have slight inconsistencies that could affect measured absorbances. 2) Be sure to wipe the vial of all fingerprints prior to inserting into the colorimeter. 3) Be sure to place the vial with the arrow on the cap pointing toward the silver screw.
10 4) The green button on the colorimeter should only be pressed ONCE per procedure when zeroing the calorimeter. DO NOT PRESS IT AGAIN OR ALL OF YOUR DATA WILL BE. RENDERED USELESS! 5) Use the computer to read and record individual absorbances for each concentration. Procedure 1: Beer's Law Calibration Curve 1) Begin with the pure distilled water and zero the colorimeter. Press the green button once. When the green light turns off, the colorimeter should be zeroed and readings from the computer screen should confirm.
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			ions. If I didn’t know some about nuclear chemistry, ... A common underlying similarity between disciplines is the expansive nature of things. No discipline is one sided, there is always more to what it seems. They all analyze concepts and come …
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