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Kinetics of a2 Redox Reaction continuwed

Procedure
Preparing the Red Dye No. 3 Calibration Curve

L. Place five clean, dry test tubes in a test tube rack.

2. Using clean 3-mL and 5-mL syringes, add the standard FD&C Red Dye No. 3 solution and distilled or deionized water to
each test tube in the amounts listed in the table below.

Standard I;‘f)‘liug(y)g I(:I:L;‘ DI Water (mL)
l T 0 | 6
) 1 t 5
3 > 1 4
3 4 >
5 6 0
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. INote: For best results in the steps that follow, handle cuvets

1 at the top so no fingerprints are in the light path and polish
cuvets with a tissue.

1. Follow the procedure for colorimetric measurements of the solution as directed by the instructor. Generally, spectropho-
tometers are used as follows: Turn the instrument on and allow it to warm up for 15 minutes. Set the waveléngth at
530 nm. With no light passing through the instrument, set the percent transmittance to zero with the “zero™ control
Place a cuvet that is about 24 full of standard 1 (distilled water) into the sample holder and set the percent transmittance to
100% with the appropriate control (not the zero control). Fill a cuvet about 24 full of the standard 2 solution. place it in the

5. Measure the absorbance of each of the standard solutions at 530 nm, using distilled water as the zero absorbance reference
in the spectrophotometer. Record the absorbance value for each standard solution used in the Standard Solutions Data

Table.

6. Clean and rinse the 5 test tubes. Dispose of the red dye solutions as directed by your instructor.

Sample Preparation
1. Label six test tubes with numbers 1-6.

2 Use the 12-mL syringes to add the appropriate amount of standard solution 3, and distilled water to each test tube as speci-
. - j ::’ : ) - . : .
fied in the first two columns of the table below. Note: Do not add the bleach to any of the solutions at this point.

Sam&e ' Standard 3 ! Distilled WaterT Blegfh

: 2 mL ymL | lmL
#2 1 3 mL | 2 mL | | mL
4 mL ] mL I mL

3 i e 1 1 - ot

< 0Om m

4 5 mL | | iy
1,’. 2 mL 2 mL | < m
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Kinetics of a Redox Reaction continued

Data Collection

L. Select one team member to be the timer and one to be the sample prep

| . arer. The timer will time the reaction, while the sec-
ond person will prepare the reaction solutions ’ |

and record their absorbance at timed intervals.

2

. If not already on, set up the spectrophotometer as in step 4 of the calibration procedure.

3. Fill a clean, 3-mL syringe with 1 mL of the sodium hypochlorite solution.

. |
+. With test tube 1 in one hand and the 3-ml, syringe in the other, inject the 1 mL of sodium hypochlorite solution into the
test tube as your partner starts timing.

5. Quickly stopper the test tube, mix the solutions, and then place the test tube in the spectrophotometer.

6. Record the absorbance at the next 20-second interval from the initial mixing start time, and each subsequent 20-second
interval.

7. Leaving the test tube in the spectrophotometer, continue recording the absorbance of the solution until the absorbance

reaches 0.050.
3. Repeat steps 3-7 for test tubes 2, 3 and 4.

9. For test tube 5, add 2 mL of sodium hypochlorite solution to the 3-mL syringe in step 3. Then repeat steps 4-7.

10. For test tube 6, add 3 mL of sodium hypochlorite solution to the 3-mL syringe in step 3. Repeat steps 4-7.

Data Tables and Graph

Standard Solutions Data Table

[Red No. 3] x 105 |

Moles/L
0.00
9 00
0.33
0.67
1.00

Standard Absorbance, A
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Kinetics of a Redox Reaction continucd

POS -~ . it -
t Laboratory Review Questions
. (l.lhhratitm Curve
) | ne strai ine through
‘hlnt lthc molar oncentration of Red Dye No. 3 versus absorbance as below, and draw the best-fitting straight line t 8
= Yata points, Inclyde the origin (zero absorbance for zero concentration) as a valid point.
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[Red No. 3] x 10 moles/L.
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. Calculate the initial concentration of Red Dye No. 3 in each trial. This

. Set up a spreadsheet table for each trial. Label the columns:

is the concentration at time = ().
Time, Abso
Note: [ ] means concentration in mol/L.

rbance, [Red No. 3], n([Red No. 3]), 1/[Red No. 3)).

5. Prepare three graphs for each trial:
' »
* [Red No. 3] vs. ime
* /n[Red No. 3] vs. time
* 1/[Red No. 3] vs. ume

- linear relationship to establish a, the order of the reaction with
W of these plots, select the best on wi
6. From a visual inspection

respect to the dye.

' ‘ ' tor each trial.
ive li lationships, determine the rate constant
: ; that give linear re
7. Using the plots

]

i

]

. paring the slopes of the lines for trials 1, 5 and 6, determine b, the order of the reaction with respect to hypochlorite.
4 8. By com
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