[bookmark: _nowoddra88ku]Lab: Effect of Potassium Iodide on Condensation-Vaporization Equilibrium Time of Water
[bookmark: _bamgcriyto3w]Background Information
Phase Equilibrium occurs when the rate of vaporization equals the rate of condensation. During this dynamic equilibrium:
· Liquid and vapor phases coexist at the same temperature
· No net change in the amount of liquid or vapor occurs
· Molecular exchange between phases continues constantly
Effect of Solutes:
· Ionic compounds like KI dissociate: KI → K⁺ + I⁻
· Ion-dipole interactions with water molecules affect phase transition kinetics
· Vapor pressure depression alters equilibrium establishment time
· Higher solute concentrations create more complex molecular interactions
[bookmark: _casy6lurqvd2]Research Question
How does increasing KI concentration affect the duration of equilibrium between vaporization and condensation phases of water?
[bookmark: _7iq8k1qbx758]Materials (Per Group)
[bookmark: _80nxsggquxfq]Equipment
· 5 large test tubes (18 × 150 mm)
· Test tube rack
· 500 mL beaker (for water bath)
· Hot plate with magnetic stirrer
· Magnetic stir bar
· 2 thermometers
· Stopwatch
· Test tube clamps
· 10 cm3 graduated cylinders (5)
· Analytical balance (±0.001 g)
· Ring stand with clamps
[bookmark: _1qmun1o64dnb]Chemicals
· Distilled water 
· Potassium iodide (KI) crystals 
· Boiling stones (calcium carbonate chips)
[bookmark: _2xpp7lr3s12a]Safety Precautions
· Wear safety goggles and aprons at all times
· Use test tube clamps when handling hot test tubes
· Be extremely careful with boiling solutions - steam can cause severe burns
· KI solutions will stain skin and clothing
· Never point test tube openings toward yourself or others
· Report any spills immediately
[bookmark: _qo50o08my447]Procedure
[bookmark: _23fhxvc8nk9e]Part A: Solution Preparation 
1. Calculate KI masses needed:

· Each test tube will contain 10.0 cm3 of solution
· Target concentrations: 0.0 mol dm-3, 0.25 mol dm-3, 0.5 mol dm-3, 0.75 mol dm-3, 1.0 mol dm-3
	Concentration (M)
	Moles KI needed
	Mass KI needed (g)

	0.0
	0.000
	0.000

	0.5
	
	

	1.0
	
	

	1.5
	
	

	2.0
	
	



2. Prepare solutions:
· Label 5 test tubes clearly: 0.0 mol dm-3, 0.25 mol dm-3, 0.5 mol dm-3, 0.75 mol dm-3, 1.0 mol dm-3
· Add calculated KI mass to appropriate test tube
· Add exactly 10.0 cm3 distilled water to each tube
· Stir gently until KI completely dissolves
· Add 1-2 boiling stones to each tube
[bookmark: _5vy0x84jggkt]Part B: Water Bath Setup 
3. Set up heating system:
· Fill 500 cm3  beaker with ~350 cm3  water
· Add magnetic stir bar
· Place on hot plate, heat to ~95°C with gentle stirring
· Set up ring stand with clamps to hold thermometers
[bookmark: _z6aeob1pocqu]Part C: Equilibrium Time Measurements 
For each solution, perform the following procedure:
4. Initial heating phase:

· Clamp test tube securely in water bath
· Position thermometer in test tube with another clamp so the bottom is not touching the test tube.
· Heat solution until vigorous boiling occurs throughout the liquid. Record the boiling point. 
· Continue boiling for 30 additional seconds to ensure complete vapor saturation
5. Equilibrium measurement phase:
· Quickly remove test tube from water bath using clamps
· Immediately position thermometers:
· Add rubber stopper with 2 holes to the top of the test tube
· Thermometer 1: Insert into the liquid (2-3 cm deep)
· Thermometer 2: Position in vapor space above liquid (do not touch liquid)
6. Data collection during cooling:
· Identify equilibrium period: When both thermometers read the same temperature (±0.2°C)
· Start stopwatch and continue timing as long as temperatures remain equal.
· Stop timing when temperatures begin to diverge by more than 0.2°C
· Equilibrium time = Duration when T_liquid = T_vapor
7. Repeat procedure:
· Perform 3 trials for each concentration
· Allow test tube to cool completely between trials
· Clean thermometers between different concentrations
[bookmark: _o4bfxewkkyj]Data Collection
[bookmark: _1j0gzqtef46p]Table 1: Sample Temperature Recording 
	Concentration KI (mol dm-3)
	Boiling Point (°C)
	Liquid Temp (°C)
	Vapor Temp (°C)
	Equilibrium Time (min)

	0.00
	
	
	
	

	0.25
	
	
	
	

	0.50
	
	
	
	

	0.75
	
	
	
	

	1.00
	
	
	
	



[bookmark: _tpgldr983ay1]Analysis and Calculations
[bookmark: _t8mm1w313i6l]Graph Construction
Create the following graph:
· Graph 1:  Average Equilibrium Duration (min) vs. KI Concentration (mol dm-3) 
[bookmark: _cq34cs6s0y4w]Cleanup Instructions
· Dispose of KI solutions in designated waste container (NOT down the sink)
· Rinse all glassware thoroughly with distilled water
· Clean and dry thermometer probes carefully
· Return all equipment to designated locations
· Wipe down bench area completely

