(Chapter 2)

Properties of
Materials

A Masterclass on Solutions,
Solubility, and Separation




- 21 Dissolving: - . 2.3 Investigation: . = 2.4 Separation:. .
- Mixing solids = =~ Concentration = Plotting the data. =~ Dividingthe
- - - -and liquids.- - - - - . AndJimitss - - - o invisible.. - - - -



Think like a scientist:
Rule: DisSolving vequives
BOTH a %olute and a
Solvent wixing completely.
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Solute Solvent Solution
(The solid being (The liquid doing (The uniform
dissolved) the dissolving) mixture formed)



- 3. Separation: Solute 2. Collisions: Moving
- particles break apart and =~ colvent particles
~ mix completely between ~ bump into the colid.

~ the colvent partiolec.
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- packed, vibrating.
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Opaque (Not a Solution)

- Blocks light.
- It may have color (like this blue - Looks cloudy.
~_copper sulfate), but it is clear. - Particles are suspended, not
- Particles are fully dissolved. completely dissolved.

| Conclusion: T it iS5 opague, it i5 NOT a Solution. |
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The Misconception Matrix:
Melting vs. Dissolving

Melting Dissolving
Mechénism: Requfres heat.. | | Mechanism: Requi.re.:s fni-xing*

» difference!
Substances: Only 1 substance Substances: Requires '
changing state (Solid -> Liquid). 2 substances (Solute + Solvent). .
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The Rule of Conservation of Mass The colid “Gicappeared™ but
fazan , but no

macs is lost! The particlee are Just
hiding between the water moleculec.
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Before After
100g (solvent) + 20g (solute)
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<\ (ece colute
| 'partfcfes‘ per 'un_ft:
volume here!

.......... High Concentration ———— reducee —> Low Concentration /Dilute
"""" (Many solute particles in a given volume)  ¢oncentration - - - - - (Few solute particles) = = = = = U

I :
E Math in the Lab: Doubling vlume = 1 /"
i i How do you make a solution exactly half as concentrated? faling concentra """: .
! Keep the solute mass the same, but exactly DOUBLE the volume of the solvent (water)! ! o
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-~ Can dissolve 2049 of sugar.
~ Beyond this, it becomes a saturated @~ S R
- solution (no more Wilidissolve)ies i

Higher temperatures
give particles more
energy to vibrate,
| move, and break apart |
| solute particles faster. |




Lab Control Panel

[ Independent Variable ] [ Dependent Variable ] [ Control Variables
(We turn/t:hange thic) (We measure thic result) (l WE lock ﬂaES’E ", they
stay exactly the came)

Example: Investigating Temperature vs Solubility

Independent Dependent Conti‘ol

Temperature of the water | Mass of salt that dissolves | Volume of water, type of
(e.g., 20°C, 30°C, 40°C) (measured in grams) salt, stirring speed
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fepamted'
components

A spr::t of mixture (e.g., black -
|nk) is placed on the paper,

The solvent soaks up the paper
(_reachlng the ‘solvent frnnt)

‘substances with it. .

- Different substances stick to -
- the paper differently, traveling -
- atdifferent speeds. The

mixture separates!. . . .
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DeS|gn|ngaSports Drmk- oo > The Taste ——

' 'WEEKGI"[DGETI’DHQ' L thet:

‘We must successfully = ¢,
| dissolve solid saltsand = =~ ®°. -
-sugars (solutes) into . . . ¥
| - water (solvent) tomake a - || - Uniform
“uniform solution. | . Colution .

----------------

----------------------
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The Fridge Test

- We plot a solubility graph -

" across temperatures to” -

| ensure the sugars won't

|| . turn back into solid crystals . | _+
. when stored in a cold fridge. vemperatwre - - - - - - « .« . . . oo

-Fuud smentlsts use: - - -

Caueaf CAve;ut.l |

Solabllity -

-We must calculate the exact
-concentration so it isn't too -

. chemicals are used. - - .

' (T - chromatography to separate * | -
cS’?:é;f_eat e | I gﬂf' | " and test the food dyes, =~ |
i OIS e ngrediente | | o || ensuring no banned . . |
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Module Mastery Checklist

| can define solute, solvent, and solution using
particle theory.

| understand that mass is always conserved
during dissolving.

| can change solution concentration by altering
solvent volume.

| can correctly identify Independent, Dependent,
and Control variables in an experiment.

| can read a solubility graph and spot
anomalous results.

| know how chromatography separates¢’
mixtures into a chromatogram.
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