Honors Chemistry — Choice Board Assignment
The CO2 Recovery Lab: Design the Run, Then Diagnose the Error
Area 3 ASPIRE TO DO – Option C
Level 3.0 targets stretched: SC.912.P.12.10 T1-T3  |  SC.912.P.12.11 T1 - pre-lab prediction, then reverse-engineering a student's impossible data to find the procedural error.
The Challenge
A student runs the classic reaction to capture carbon dioxide: baking soda and vinegar. NaHCO3 + CH3COOH → CH3COONa + H2O + CO2. You (the teacher) will run the whole plan in reverse: PLAN the run out of 10.0 g of NaHCO3 and predict every product mass; DESIGN the procedure; then take the student's ACTUAL data - a final mass loss of 6.9 g of CO2, far above the theoretical limit - and diagnose the lab error before the student can publish it.

Part 1 - The Balanced Audit
Verify the equation conserves mass by atom count and write all four mole ratios you can read from the coefficients.

Part 2 - The Pre-Lab Prediction
Molar masses (g/mol): NaHCO3 = 84.01, CH3COOH = 60.05, CO2 = 44.01. From 10.0 g of NaHCO3, use the table below as a scaffold: (1) compute moles of NaHCO3, (2) use the coefficients as mole ratios to find the moles of each product (CO2, H2O, CH3COONa) and moles of CH3COOH needed, and (3) convert moles of CO2 to grams, since that is the mass the lab will measure. Show every conversion with units.
	Quantity
	Computed (with units)

	Moles of NaHCO3
	

	Moles of CO2
	

	Mass of CO2 (g)
	

	Moles of H2O
	

	Moles of CH3COONa
	

	Moles of CH3COOH needed
	



Part 3 - Design the Procedure
The CO2 escapes as a gas, so the reaction flask lets him measure mass LOSS before vs. after. Write the numbered procedure with materials, the controlled variables, and the safety notes (vinegar is dilute acetic acid). Then add the one step that guarantees the flask is cold and dry before the final weighing - the step the student skipped.

Part 4 - Diagnose the Impossible Data
The student recorded a measured mass loss of 6.9 g of CO2 when the theoretical maximum is your Part 2 answer. Give TWO plausible procedural causes for an overly LARGE loss (one must be the skipped step above) and explain the particle-level or measurement reason each inflates the loss. Then state the decisive re-check that distinguishes your two causes.

Part 5 - The Error-Detection Guide
Write a short guide: three common stoichiometry-lab errors and the DATA SIGNATURE each leaves behind (too high yield, too low yield, or scattered replicates), so a student can recognize the problem from the numbers before asking for help.

Part 6 - The CER
Write a CER explaining how the student's final data - once corrected - confirms Conservation of Mass, and why the theoretical yield computed from the balanced equation is the ceiling no honest measurement can exceed.


