HONORS CHEMISTRY: Ac/os AND BASES REV/ISITED DATE:

Learning Goals: SWBAT...
...expand their definition of what an acid and a base are.
...identify conjugate acid-base pairs.
...differentiate between strong and weak acids.

In the 1880s, SVANTE ARRHENILS came up with the definitions of acids and bases we’ve been using:
Acid: Base:

In the 1920's JOHANNES BRONSTED + THOMAS LOWRY defined acids and bases in a new way:
Acid: Base:

This was a more inclusive definition since it could account for...

When an acid releases a proton into water, it joins with water molecule to form a

H.0(I) + H'(aq) — H;0"(aq)

- If an acid releases only one hydrogen ion then it is called . €ex)

- If it can release more than one than it is called . ex)
ex) If it can release two protons, it would be called . ex)
(Obviously, polyprotic acids will require base to completely neutralize.)

- OXYAC/DS: ex) I(l)

- ORGAN/C AC/DS: R-C—-O—H
ex)

USING THE BRONSTED-LOWRY DEFINITIONS, AN AC/D DISSOCIATION CAN BE REPRESENTED WITH:

HA(aq) + H,0(l) — H;0%(aq) + A(aq)

CONJUGATE ACID-BASE PAIR:
What are the two Pa'\vs?

Try this... Weite the conjugate ocid for NHs. Write the conjugate base for HC\O,.



Nothing is stopping the conjugate base (hydronium ion) from reacting with the conjugate acid:
H;0%(aq) + A(aq) = HA(aq) + Hz0(I)

- This is often called the reaction (as opposed to the forward reaction)

This sets up a competition between the forward and reverse reactions (a.k.a. ):

HA(aq) + H,O(I)  H;0%(aq) + A'(aq)

If water wants the proton more than the conjugate base, then...
HA(aq) + H;O(l)  H;0%(aq) + A(aq)

- The acid completely dissociates/ionizes, so it would be considered a

ex)

If the conjugate base wants the proton more than water, then...
HA(aq) + H;O(l)  H;0%(aq) + A(aq)

- There will be little dissociation/ionization, so it would be considered a

ex)
STRONG ACIDS HAVE CONJUGATE BASES (THAT'S WHY THE FORWARD REACT/ON DOM/INATES).
WEAK ACIDS HAVE CONJUGATE BASES (THAT'S WHY THE REVERSE REACT/ON DOM/INATES.

Note: bases can also be strong or weak, depending on how much conjugate acid forms:

ex) NH3(aq) + H20(l) «= NH;'(aq) + OH(aq) Ammonia is a base.
ex) NaOH(aq) H.0. Na+(aq)+ OH(aq) Sodium hydroxide is a base.

I"]] Y[".I KN[I“--- "Gi\bert Newton Lewns (of Lew's Dot fame) had an even broader
brooder defwntion of acds ond boses as electron paw acceptors ond dowors,
vespectively. G\bert Newton Lewis was onbo«b\y the greatest and most wfluential
wfluentiol of American chemists. Lewis believed that o c\new\'\shy department should
should s'\w\uH'aweous\)l Yeach science and advawnce 1, o«\ways vew\ew\bev’mg thot the
most wwportont emp\r\as'\s wmust be ploced on fundamental principles vather thawn ts
technicol applications. During s carveer he published over 150 papers. Lewns’ book,
Nalence and the Stvucture of Atoms and Molecules, s a classic, one of the qreotest

qreatest contributions Yo modern bovxo\'mg +\r\eovy. AH'\noug\r\ Lew:s never vecewed the Nobel Prize, 1t s

cow\vv\ov\\y felf that \his work move than mevited this award.” (\nH’PI //www.wa)odvow.ovg3

"Thave attempted to give you A glimpse...of what there may be of soul in chemistry. But it may have been in vain.
Perchance the chemist is already damned and the quardian the blackest. But if the chemist has Lost his soul, he will
not Aave Lost his couraqe and As he descends into the inferno, sees the rows of glowing furnaces and sniffs the homey
fwmes af]?rimstme, he will call out-: 'Asmodeus, hand me A test-tube. -GN Lewis



