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Atomic

Foundations
of Matter

Understanding the tiny building blocks
that make up everything around us.
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ATOMIC FOUNDATIONS OF MATTER

7 Atoms rearrange to form compounds. |C_?

7% A compound can have very different e + — Q e
Properfies from the elements that form it. ‘o\ o;
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H, and O, are gases H,0 is liquid water
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—> This clnap’rer links mass laws, atoms, chemical bonds, formulae and compound properties. <—




MASS IN A PHYSICAL CHANGE

(1) TARE THE DRY BEAKER  (2) ADD WATER + SALT SWIRL UNTIL WEIGH THE
SALT DISSOLVES SOLUTION AGAIN
L e——)
= ... c @ -
/ beaker ‘ | TOTAL
= )) | MASS
- | as before
/ : & _ \_\ / ~ = \ adding
— == — ~\ salt
S — - -
DIGITAL BALANCE TOTAL MASS = 75.80 g DISSOLVING = TOTAL MASS = 75.80 g
(after tare) PHYSICAL CHANGE (SAME AS IN STAGE 2)
: ® The salt particles spread {  Gneilicex -
mass of solution = mass of water + mass of salt | :  through the water. i of paper pieces
. ® Matter has not disappeared. | >
i ® The chemical identity of ' s D 0
® MASS is the amount of matter. It is measured in grams (g) and : 3:Lt\a¢:‘r;¢:d\.;vater remains :
does not change with place. . (IMPORTANT: N D
® WEIGHT is the pull of gravity on an object. It is measured in newtons (N) I::a b:: ';;rp,::c?::(;’ :::inngo ::;\\?:eml same mass before

short test. If water evaporates or

spills, only the mass remaining on

‘ tﬁe balance decreases; matter is
| not destroyed.

[ A PHYSICAL CHANGE CHANGES FORM OR ARRANGEMENT, NOT THE TOTAL MASS. |

and can change with place. and after tearing




OPEN REACTION: WHY THE MEASURED MASS DROPS
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[ vinegar + sodium hydrogencarbonate
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The Law of Conservationw

of Mass is NOT broken.J

carbon dioxide +
— (C02)

other substances J

CO, escaped into the room

so the scale no longer
measures it.

Matter left the measured

system; matter was
not destroyed.
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[O—x OPEN SYSTEM: PRODUCTS CAN LEAVE THE PART WE ARE WEIGHING. J




CLOSED REACTION: MASS IS CONSERVED

(1) BEFORE MIXING

@ Mix

TIP BALLOON

«— BAKING SODA SO BAKING
i (NaHCO03) SODA FALLS
INTO VINEGAR
CLOSED
SET-UP < #
(BALLOON v
INEGAR
SECURELY o (CH,CO0H)
TIED)

C 152.484) %J

CLOSED SET-UP
INITIAL TOTAL MASS

CO, GAS l

PRODUCED
AND ENTERS
THE BALLOON.

(3) AFTER REACTION

THE CO, IS
TRAPPED
INSIDE THE
BALLOON.

[ 7=\ we— FINAL TOTAL MASS
LT = INITIAL TOTAL MASS
(within measurement

= — <
L 152.484) S .' uncertainty)

® The CO, is trapped inside the balloon.

All reactants and products remain in the measured system.
A change of t1 in the last displayed digit may be experimental uncertainty.
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OPEN_SYSTEM:

I! * gas leaves the measured system
e

e measured mass decreases

e (law still obeyed; escaped gas
is outside the scale)

CLOSED SYSTEM:

e all products are retained
* no gas escapes

e total mass remains constant (within uncertainty)

[ ﬁﬁ? FOR THE COMPLETE CLOSED SYSTEM, TOTAL MASS BEFORE = TOTAL MASS AFTER. J
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