Honors Chemistry — Choice Board Assignment
The Water Plant Engineer: A Process Trace
Area 1: Must Do — Option C   
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The Scenario
You are the process engineer at a drinking-water treatment plant. River water enters the plant as a nasty mixture — mud, sand, dissolved minerals, dissolved gases, algae, and microorganisms. The plant removes components in stages: settlement (mud sinks), filtration (sand filters strain out algae), aeration (dissolved gases leave), distillation of a sample line (to isolate pure water for testing), and chlorination (a chemical added to kill microorganisms).
Throughout your shift you must classify every stream, identify which physical property each separation stage exploits, decide whether each stage is a physical or chemical change, and finally defend a claim about what leaves the plant.

Hands-On Lab: Run the Plant   (Targets: your bench data feed Parts 1–4)
Lab materials per station: pre-made "contaminated water" (water, sand, dissolved salt, food coloring), filter paper and funnel, ring stand with iron ring, two 250 mL beakers, hot plate, watch glass, balance, and safety goggles.

Follow the plant's own order: settle, filter, then evaporate. Do every step before answering the parts.

1.  GOGGLES ON. Collect about 150 mL of contaminated water in a 250 mL beaker. Observe the INTAKE sample (A): record its appearance, any separate phases you can see, and anything settling. This is the river the plant receives.
2.  SETTLEMENT: set the beaker aside for 2–3 minutes and watch the sand sink. Note the time it takes to mostly settle, and describe what is resting on the bottom. This beaker now models the plant's settlement basin (B). Do NOT pour anything away.
3.  FILTRATION: fold the filter paper into a cone, place it in the funnel, and hang the funnel in the iron ring over the second beaker. Slowly pour the settled water into the funnel, keeping the liquid below the paper's rim. The sand is caught on the paper; the liquid that comes through is the FILTRATE (C). Record what the paper trapped and what the filtrate looks like.
4.  EVAPORATION (your distillation stand-in): FIRST tare the watch glass on the balance and record its mass. Pour about 20 mL of the filtrate into the watch glass, then set it on the hot plate at LOW heat. Leave it until the water is gone. Keep your face and hands clear of the steam.
5.  After the watch glass cools, RECORD the residue: what color is it, and where did the food coloring go? Re-weigh the watch glass with the residue and use your tare to find the mass of dissolved solids you recovered.
6.  CLEANUP: wipe your station and return all equipment. Do not pour the residue down the drain — put the dry watch-glass contents in the labeled waste container.
Point to remember: evaporation left the dissolved salt (and the dye) behind — the same separation the plant's distillation sample line performs, just without condensing the water. The color tracing the dissolved solid is your direct evidence that the dye was dissolved in the water (a solution), not suspended in it.
Stop and connect: your hands-on observations ARE the plant data. Use them to fill in the classifications in Part 1's table, the separation properties in Part 2, the physical/chemical calls in Part 3, and the purity tests in Part 4.

Part 1 — Classify the Streams   (Targets SC.912.P.8.1 T1, SC.912.L.18.12 T1)
Identify each material at the labeled stage as a pure substance, solution, colloid, or suspension/heterogeneous mixture. (River water is a suspension in a solution; after filtration it is a solution of dissolved minerals; after distillation a sample line is pure water; after chlorination it is a solution.)
	Plant stage
	Material
	Classification
	Why

	Intake (A)
	River water — mud, sand, algae, dissolved minerals and gases
	
	

	After settlement (B)
	Water above the settled mud, still with fine algae and dissolved minerals
	
	

	After sand filtration (C)
	Clear water, no algae; dissolved minerals and gases remain
	
	

	After aeration (D)
	Clear water; most dissolved gases driven off
	
	

	Distillation sample line (E)
	Condensed steam from the sample line
	
	

	After chlorination (F)
	Plant drinking water leaving the building
	
	



Part 2 — The Property That Makes Each Separation Work   (Targets SC.912.P.8.1 T3, SC.912.L.18.12 T2)
For each separation stage (settlement, sand filtration, aeration, distillation), name the physical property difference being exploited and explain why that property lets the plant take the mixture apart WITHOUT changing any substance’s identity.
	Stage
	Technique (category)
	Physical property exploited
	Why identity is preserved

	Settlement (B)
	
	
	

	Sand filtration (C)
	
	
	

	Aeration (D)
	
	
	

	Distillation (E)
	
	
	


Part 3 — Physical or Chemical at Each Stage   (Targets SC.912.P.8.2 T1, T2, T3)
Classify each plant operation as a physical or chemical change and justify with particles. Chlorination is the interesting one: it kills microorganisms by altering their chemistry.
	Operation
	Physical or chemical?
	Particle-level justification

	Settling mud out of river water
	
	

	Sand filters trapping algae
	
	

	Aeration driving out dissolved gases
	
	

	Distilling a sample into steam then condensing it
	
	

	Chlorinating to kill microorganisms
	
	



Part 4 — Prove It Is Pure   (Target SC.912.P.8.1 T2)
A regulator wants proof that the distilled sample-line water (E) is pure. State two characteristic-property tests you would run and the exact result you would expect (density, boiling point, and one more). Explain why a SOLUTION of dissolved minerals would fail the same tests.

Part 5 — CER: "Nothing Is Destroyed"   (Targets SC.912.P.8.1 T3, SC.912.P.8.2 T3, SC.912.L.18.12 T2)
Write a CER defending this claim: "Every separation in the plant is a physical change that preserves the identity of every substance; the only chemical change is the chlorination step." Cite a specific stage for your Evidence and use the definition of physical vs. chemical change in your Reasoning.



