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Equilibrium Review - Shifting Reactions A 
Log on to the Internet. Type the following address into the location-input line of your 
browser: httl-! :/bptrQs:h9Q}, cJ2 ~m"()lS?Ja1~ :t:_~i lllP(,I~~L/:\!k:gQ)}M_·htm 
Problem Statement: What are the characteristics of a hypothetical chemical reaction? 

1. Data Collection: 
A. Open the Particulate Simulation. Use the pause button in the Control Bar region to stop the action of 

~ f the particles. In the diagram below record the conditions of your sample as shown in the simulation. 
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B. Use the reset button to refresh the screen. Determine the concentration (molliter -1) ofeach 
substance in the control bar region, (Show your work.) Click on the pause button to stop the motion of 
the particles. In the Control Bar region, change the number of moles of one of the substances present by 
adding one half a mole to the amount already there. Resume motion and describe what you observe in 
the strip chart an"d the Sample Window, \ n \\" ___ 
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C. Use the reset button to refresh the screen. Click on the Enable Reactions button. After a ShOli period 
of time has elapsed click the Pause button. In the space below draw a picture ofthe strip chart. Label 
the lines of the strip chart with their identity (R, GB, RG, and B). 
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D. Resume the action. Observe how the concentrations of the particles in the sample change over time, 

How can you tell when the reaction is completed? What pmiicles are present when the reaction is 

completed? • I l ' ~ ,'" , \ ,.\
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E. Use the reset burton to refresh the screen. Use the pull down menu to change the graphical 
representation to the replay function. Click the Enable Reaction burton to begin the reaction. Allow the 
reaction to proceed for a short period of time (10 sec - 20 sec). Click the Pause button. Scroll the time 
index bar back to the point where only the reactant particles are present. Click on the forward arrow to 
roll the reaction forward in a step-wise manner to the point where the first new particle appears. 
Explain, in detail, the nature ofthat interaction. Include drawings.. and specify the orientation ofall of 
the atoms in the interaction. 

II. Data Analysis: 
Write a chemical equation representin 

A. Use the reset button to refresh the screen and the pause button to stop the action. Using the controls in 
the Control Bar region, fix the amounts of Rand GB at zero, of RG at 3, and B at 4. Set the graphics 
display to Concentrations, and resume the interaction. Calculate the concentrations ofthe particles. 
Calculate the initial concentrations ofall the substances (R, GB, RG and B). 
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B. Click on the Enable Reactions burton. When the reaction is complete, click on the Pause button. 
Calculate and record the final concentrations ofall ofthe substances. 
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C. Use the reset button to refresh the screen. Using the controls in the Control Bar region, fix the 
amounts of Rand GB at zero, of RG at 3, and B at 4. Use the pull down menu to change the 
graphical representation to the replay function. Click the Enable Reaction button to begin the reaction. 
Allow the reaction to proceed for a short period of time (10 sec - 20 sec). Click the Pause button. Scroll 
the time index bar back to the point where only the reactant particles are present. Click on the forward 
arrow to roll the reaction forward in a step-wise manner to the point where the first new particle appears. 
Explain, in detail, the nature ofthat interaction. Include drawings and specify the orientation ofall of 
the atoms in the interaction. 



IV. Data Analysis: 
\A. Write a chemical equation representing the chemical interaction you observed 

\s + l\ G -T \3 Gi- 1\ 
B. Compare and contrast the two equations you wrote in sections II. and IV. 

V. Interpretation and Conclusions: 
A. Chemists refer to the type of reaction you have been investigating as a reversible reaction. Using the 
chemical system you investigated explain what is meant by reversible reaction. 

B. An example of a non-reversible reaction is: 

2KCIO 3(S) ~ 2KCI(s) + 302(g) 

What is meant when the term non-reversible is used to describe this reaction? 
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C. When viewed at the macroscopic level in the laboratory; chemical reactions seem to stop after a 
period of time. How does this compare to your molecular observations in this activity? How do your 
observati~s at the molecular level explain what happens at the macroscopic level? 
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D. Mental Modeling: Using the Particulate Simulation program see if you can observe both chemical 
reactions studied in this activity to occur in the same window. Illustrate your observation by drawing a 
sequence of interactions that result in both reactions occurring sequentially. 
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E. Summarize in a few statements what are the characteristics of chemical reactions of the type studied 
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Shifting Reactions B 
Log on to the Internet. Type the following address into the location-input line of your browser: 
http://chemi nfo,chem,ou,eduJ~Inra/CCLI2004fERGBN,htl11 

Problem Statement: How can concentration changes affect a chemical reaction? 

1. Data Collection: 
A. Open the Graphics Simulation program. Using the data from the Control Bar Region, enter the initial 
concentration ofeach substance in the equation, along with the initial pressure, volume and 
temperature into the table below. 
EXPERIMENT #1: 

-->.R 	 + BG .,--- RG + B')- (\ 
Initial Concentration - I ,~ ,!}, 7 .. 8 

.... ;rr 	 --;r7Concentration Change - C -. ~ "1 ~ 17 
Ending Concentration - E ,V\ ~ .. \!\ 7~ ~" ~7 

Pressure 

Volume 

Temperature 


B. 	 Click on the Resume and then the Enable Reactions button to begin the reaction. When the reaction 
appears to be complete, click Pause to stop the action. Record the values of the ending 
concentrations in the table in Section lA. Calculate the change in concentration ofeach ofthe 
substances in the reaction. In the space below, draw the appearance ofthe strip chart and label 
the axes. If necessary, use the scrollbar located under the strip chart to move the chart back to the 
beginning of the reaction. Identify the chemical substance that corresponds to each ofthe colored 
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, 	 ~j III. Data Analysis .and Interpretatio~: . 	 \ 

A. Mental Modeling: In the followmg boxes, draw pictures at the leve 0 atoms .and molecules that 
represents the initial and ending states of the reaction? 

Initial 	 Ending 

C. Explain what is happening to each of the reactant and product substances over time. How does the 
strip chart illustrate the changes you observe? 
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D. 	How can you tell when the reaction is complete? What substances are present when the reaction 
appears to be complete? 	 '1 0",", (<l\ I"I ' ~\\ v'~ el"'\ *~ r~o..l.:t , :')i, I ~ ('J r. t ' ,~H h ~ ' , , ~ 
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E. 	 Considering the substances that are present when the reaction appears to be complete, why do the 

concentrations of the substances cease to change? T _ ( l 
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III. Data Collection: 
A. If necessary click Pause to stop the action. If you moved the strip chart scroll bar in the previous 
section, shift it back to as far to the right as it will go. Use the ending concentrations of BG, RG and B 
from Experiment #1 (Section lA.) as the initial concentrations in this experiment. Enter those values 
in the table below. In the Control Bar Region add R until its concentration is 2.0 M. Record this 
initial concentration ofR in the table below. Click the Resume button. Observe how the concentrations 
of the substances change over time. When the reaction appears to be complete click the Pause button. 

':"d.)Record the values ofthe ending concentrations in this table and calculate the change in 
concentration ofeach ofthe substances in the reaction. Draw and label the appearance ofthe portion 
ofthe strip chart for this reaction. (NOTE: If necessary drag the Strip Chart scrollbar to the left.) 

EXPERIMENT #2: Increase reactant R to 2.0 M 

R 	 + RG + BB~ .=""L 	 ..,~Initial Concentration - I .. 7" ~11 I • 
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Strip Chart Sketch 

\, 
B. If you moved the strip chart scrollbar in the previous section, shift it back to as far to the right as it 
will go. Use the ending concentrations of R, RG and B from Experiment #2 as the initial 
concentrations in this experiment. Enter those values in the table below. In the Control Bar Region 
add BG until its concentration is 1.0 M. Record this initial concentration ofBG in the table below. 
Click the Resume button. Observe how the concentrations of the substances change over time. When the 

~ reaction is appears to be complete click the Pause button. Record the values ofthe ending 
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concentrations in this table and calculate the change in concentration ofeach of the substances in 
the reaction. Draw and label the appearance ofthe portion of the strip chartfor this reaction. (NOTE: 
If necessary drag the Strip Chart scrollbar to the left.) 

EXPERIMENT #3: Increase reactant BG to 1.0 M 

R + BG RG + B 
Initial Concentration - I \.. (;, 9 (;, \ \ .. l.7~ \ "s ~ 
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C. In a manner similar to the previous experiments remove R until its concentration equal 0.75 M. 
Record the new initial conditions ofall substances in the table below. Click the Resume button. 
Observe how the concentrations of the palTIcles in the Sainple change over time. When the reaction is 
appears to be complete click the Pause button. Record the values ofthe ending concentrations in the 
table and calculate the change in concentration ofeach ofthe substances in the reaction. Draw and 
label the appearance of the portion ofthe strip chartfor this reaction. 

EXPERIMENT #4: Decrease reactant R to 0.75 M 

R + BG ~ RG + B 
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Strip Chart Sketch 



D. In a manner similar to the previous experiments add RG until its concentration is 2.0 M. Record 
the new initial conditions of all substances in the table below. 

EXPERIMENT #5: Increase product RG to 2.0 M 
R + BG ~ RG + B 
87bInitial Concentration - I ' , 61 ~ L .0 I , b) b 

Concentration Change - C 
Ending Concentration - E 

Before initiating the reaction draw what you think the Strip Chart Region will look like during this 
reaction in the box labeled Your Prediction. 

YOlrr Prediction: Obsenlation.: 

Click the Resume button. Observe how the concentrations of the particles in the sample change over 
time. When the reaction is appears to be complete click the Pause button. Record the values ofthe 
ending concentrations in the ICE table (above) and calculate the change in concentration ofeach of 
the substances in the reaction. Draw and label the appearance ofthe portion ofthe strip chartfor this 
reaction in the Observation box. 

F. In a manner similar to the previous experiments remove RG until its concentration is 1.0 M. 
Record the new initial conditions ofall substances in the table below. 



EXPERIMENT #6: Decrease product RG to 1.0 M 
R + BG ~ 

Initial Concentration - I \I q 3~ <Ill ~ 0 

Concentration Change - C 
Ending Concentration - E 

RG 
\ 
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Before initiating the reaction draw what you think the Strip Chart Region will look like during this 
reaction in the box labeled Your Prediction . 

Your Prediction: Observa rion: 

Click the Resume button. Observe how the concentrations of the particles in the sample change over 
time. When the reaction is appears to be complete click the Pause button. Record the values ofthe 
ending concentrations in the ICE table (above) and calculate the change in concentration ofeach of 
the substances in the reaction. Draw and label the appearance ofthe portion ofthe strip chartfor this 
reaction in the Observation box. 

IV. Data Analysis and Interpretation: 
A. Summarize your observations of Experiments #3 - #6 by completing the table below. As an example, 
the entries for Experiment #2 have been done for you. 
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B. Consider the strip chart recording below for a hypothetical experiment. 

. \What was the stress placed 
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on the reaction at time 2? 
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Write an equation to RG 
describe this reaction, then 

set up and complete all the 

entries in an ICE table. I 
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V. Conclusions: 
A. Review the summary of your experimental observations that you prepared in Section IV A. Write a 
statement(s) that generalizes how stressing a reaction by adding or removing a reactant or product shifts 
the chemical reaction. 
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B. Mental Modeling: Consider the strip chart recording on 
the right for a hypothetical experiment. Write an equation 
to describe this reaction, then set up and complete all the 
entries in an ICE table. 
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In the following boxes, draw pictures at the level of atoms and molecules that represents the progress of 
the hypothetical experiment from t=1 to t=2 to t=3. Indicate those particles that are added or subtracted 
from the sample as a result of the stress placed on the system. 
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If you were to make a drawing for time = 4, how would it be similar to the drawing you 
made for time = 3? How would it be different? 
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