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[bookmark: _gjdgxs]Experiment R: Reaction Thermodynamics
Observation Sheet: Reaction Thermodynamics * Be sure to use the concentration of the stock solution you prepared as per Step 4 on page R-8

Volume of SCN–(aq)  10.00___ mL    [SCN–] stock solution* _0.00206__  mol/L 
Volume of Fe3+(aq)    _10.00__ mL    [Fe3+] stock solution    __0.00208______  mol/L
[Fe3+]i ________________________	       [SCN–]i _______________________
Show Calculations for [Fe3+]i and [SCN–]i  (i.e. after mixing but before reaction commences):



	Time (s)
	Temp (°C)
	Absorbance
	
	Time (s)
	Temp (°C)
	Absorbance

	30
	68.2
	0.399
	
	480
	[bookmark: _GoBack]46.3
	0.429

	60
	65.2
	0.403
	
	510
	45.4
	0.430

	90
	63.8
	0.406
	
	540
	44.8
	0.431

	120
	61.4
	0.408
	
	570
	43.8
	0.432

	150
	60.2
	0.410
	
	600
	43.4
	0.433

	180
	57.6
	0.412
	
	630
	42.7
	0.434

	210
	56.6
	0.414
	
	660
	42.1
	0.436

	240
	54.8
	0.416
	
	690
	41.4
	0.437

	270
	53.6
	0.418
	
	720
	40.7
	0.437

	300
	52.3
	0.420
	
	750
	40.3
	0.439

	330
	51.2
	0.421
	
	780
	39.5
	0.440

	360
	50.2
	0.423
	
	810
	39.1
	0.441

	390
	49.4
	0.424
	
	840
	38.6
	0.442

	420
	48.5
	0.426
	
	870
	38.0
	0.443

	450
	47.3
	0.428
	
	900
	37.9
	0.444



Student: (name)___________________________	(signature)_______________________________________________
Instructor: (signature)____________________	Bench # ______	Laboratory Section: ______
Before leaving the lab, complete the following:
1. Using your data at t = 30 s:
a) Determine [Fe(SCN)2+]eq (0.5)
b) Use an ICE table to calculate [Fe3+]eq and [SCN-]eq (0.5)
c) Determine K at t = 30 s (0.5)













2. Use a spreadsheet (such as Google Sheets) to complete the following: (2.0)
a) Calculate [Fe(SCN)2+]eq , [Fe3+]eq , [SCN-]eq , and K at each temperature.
b) Plot ln(K) vs 1/T for your 30 data-points, and then determine the slope and y-intercept of the line of best-fit. Include units when reporting values below!
c) Calculate ∆H° and ∆S° for the equilibrium under investigation. Note: remember to include units when reporting the values below.





Slope = _____________________						y-Intercept =	______________________
∆H°    = _____________________						∆S° =		______________________

Student: (name)___________________________	             (signature)_______________________________________________
Instructor: (signature)____________________		Bench # ______	Laboratory Section: ______
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	Bench wiped with a damp paper towel
	 
	
	
	

	Sinks clear of broken/dirty glassware
	 
	
	
	

	Water bottles returned to end of bench
	 
	
	
	







Report: Experiment Q (Chemical Equilibrium) & Experiment R (Reaction Thermodynamics)Assessment
Experiments Q & R
Report	 (Paper)	______ /10
Quiz	 (Online) 	______ /10
Deductions		______
Total			______ /20


Name: ____________________________ Bench #_______
Section: ___________ Date: _________________________
Laboratory Instructor: ___________________________

Note: The assessment for the Experiments Q & R consists of the online quiz based on Experiment R (see the CHEM 102 Laboratory BlackBoard Site), the calculations on the Observation Sheets for Experiments Q and R (Q-11 to Q-14, R-11, and R-12) and the Laboratory Report for Experiment Q (Pages R-15 through R-17).
Part I: Effect of concentration and temperature on the iron(III) thiocyanate equilibrium
1. When Fe(NO3)3(aq) and KSCN(aq) were initially mixed they reacted and established an equilibrium with [Fe(SCN)]2+(aq). Write the net ionic chemical equation for this reaction. Calculate Q for the moment at which the solutions are mixed (t = 0 s). Indicate how the reagent concentrations will change as the reaction proceeds. (0.5)





For questions 2 and 3, use Le Châtelier's Principle and the “fill in the blank” format provided to explain the effect the added reagent has on the [Fe(SCN)]2+(aq) equilibrium. If an secondary equilibrium is present, support your answer by providing the appropriate balanced net ionic secondary equilibria. The Advance Study assignment may be of assistance.

2. How does the addition of KSCN(aq) affect the equilibrium position for reaction (1)?  (0.5)
	The added __________ will react with the __________ already present in solution to form __________. This happens because the system is not at equilibrium immediately following the addition of __________. The value of Q is momentarily __________ than the value of Keq. This is confirmed by the following observation: _____________________________________________________________________________________________________.
3. How does the addition of NaOH(aq) affect the equilibrium position for reaction (1)?  (0.6)
The __________ added will react with the free __________ in solution forming __________, momentarily causing the concentration of __________ to __________. The primary equilibrium will shift __________, restoring Keq by replacing the __________. This shift will result in a(n) __________ in the concentration of  __________ causing the color intensity of the solution to __________.
	Balanced secondary equilibrium:





4. Use your qualitative experimental observations (from Experiment Q) to explain how equilibrium (1) systematically changes with temperature. (0.4)






5. Rewrite equilibrium (1) with heat expressed as either a reactant or as a product, so that Le Châtelier's Principle will predict the observed effects of temperature changes on the reaction equilibrium. Base your discussion on the qualitative observations made during Experiment Q. (0.2)




6. Is the equilibrium as written in Q5 exothermic or endothermic, based on the qualitative results from Experiment Q? Is this result consistent with the sign (+ or -) of ∆H° calculated on page R-11?  (0.2)



7. Evaluate and discuss the overall success of your determination of the equilibrium constant, K, for reaction (1). In particular, consider the extent to which the measured value of K varies across the four solutions that you and your partner investigated. Suggest any sources of error (avoidable or otherwise) that affect the overall quality of your determination of K.  (0.6)




































[bookmark: _1fob9te]End of Report


