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Acids and Bases: Arrhenius Definition

= An acidis a substance that take apart in water to yield
H,O+.

= A baseis a substance that take apart in water to yield
OH-.

= This explains why all neutralization reactions between

strong acids and bases and have similar heats of
reaction:

H+(ag) + OH-(aq) > H,O() AHO =-57 kd/mol
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Arrhenius acid is a substance that produces H* (H;O*) in water.

®° % ¢ @

H;O™"

Arrhenius base is a substance that produces OH-in water.
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Brgnsted and Lowry proposed a more general definition...




Bronsted Acids

Bronsted Acids- able to donate protons in the form of hydrogen ions — protons

— H".
AH—> A+ H*
STIc oH —>2Cis 4+ HT
Typically : °* **

* have a sour taste (vinegar-acetic acid, lemons-citric acid)

* change the color of litmus from blue to red.

* react with carbonates to produce CO,.
H,CCOOH,,)+ NaHCO3,) —— NaOOCCH;,,+ COy, + H,0

* react with metals to produce hydrogen gas.
2HCl ;) + M8 () = MgCly ) + Ha0)

* aqueous acidic solutions conduct electricity
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Bronsted Bases

Bronsted Base- able to accept protons in the form of
hydrogen ions or H*.

B+ Ht =——pBH
Typically : |

* have a bitter taste (antacids-Mg(OH,)).

* change the color of litmus from red to blue.

* feel slippery (turns your cells and fat into soap!).




Lewis Acids and Bases

A Lewis acid is a substance that accepts a pair of
electrons to form a covalent bond ( ex; ccl4)

A Lewis base is a substance that donates a pair of
electrons to form a covalent bond ( ex; NH3)

a Lewis acid-base reaction is represented by the
transfer of a pair of electrons from a base to an
acid
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Summary

Acids are H*donors.

Bases are H* acceptors, or give up OH- in solution.
Acids and bases can be:

Strong — take apart completely in solution
HCIl, NaOH

Weak — take apart only partially in solution
Lactic acid, carbonic acid
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Mono- and Polyprotic Acids

Monoprofic acids
H—CI
HCl ——H*+Cl Q@
HNO; —— H*+ NO; o""oH /(ll
CH,COOH — H*+ CH,;COO H,C OH
C”) Diprotic acids
O,//S‘”"OH H,SO, — H*+ HSO,
OH HSO, — H*+SO2
Triprotic acids o
H,PO, —» H*"+H,PO, || H

H,PO, —— H*+HPO? H\O/P"' ..... o
HPO,2 —— H+*+PO O—H
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Acid-Base Neutralization

acid + base———salt + water

HCI (ag) + NaOH (ag)——MaCl (ag) + H,O

_H"+ CL+Na* + OH ——Na*+ Cl+H.0

H* + OH ——H,0




Acid-Base Neutralization

acid + base—— salt + water + CO,

2HCI (aq) + Na,CO; (ag——2NaCl (aq) + H,O +CO,
_2H* + 2CL+2Na* + CO,2 ——2Na*+2CL+H,0 + CO,

2H+ + 0032__"_|20 + CO2

Magic Breath

Phe Iph’[h I Zarbon diox Ci
Imew ater breath EI.C‘[S A% al d
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pH Review

{ PH J: Is the negative log of the hydrogen ion concentration

pH = - log [H*]

H+* is really a proton

Range is from 0 - 14

If [H*] is high, the solution is acidic; pH < 7

If [H*] is low, the solution is basic or alkaline ; pH > 7
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pH Value

High H+ ion concentration = low pH >

Low H+ ion concentration = high pH >
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pH of arterial blood
Normal pH range

—
< Acidosis M [ Alkalosis I

pH
scale ——~——F+——F+—F+++++—+—F+—1+—1+
s 70 7.35 7.45 - 7.8 aNN
| |

I
Survival range



Small changes in pH can produce
major disturbances

 Most enzymes function only with narrow pH
ranges

- Acid-base balance can also affect electrolytes
(Na*, K+, CI)

« (Can also affect hormones




The body produces more acids than
bases

Acids take in with foods

* Acids produced by metabolism of lipids and
proteins
Cellular metabolism produces CO,.

- CO, + H0 -+ H,CO; —~ H* + HCO;




THANK YOU!

¢ ANY QUESTIONS
PLEASE ASK




