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is released. There will be a temperature

Excmples of acid-base ChemisTry: When a neuftralization reaction occurs, energy/
increase!

M50, (ag) £ INOH lag )= THLOW) ¢ Nawy S04 (o)

H* Sou™ - - Potential products:
| A /\,/a\ %\H Nt OW™ Mot S04
| H .0 No
Na, SOy

Why "neutralization"?

*The products of the reaction (water and a "salt") do not have any of the
characteristic properties of acids and bases. These properties can be said to
e "neutralized".

HCL (ag )« NHYOH (ag) —> H O () = NHoll (ag)
HY G\ NH,Y oH
‘ /‘\ \UI 1 (\0\’72‘\ So\o\0||11‘7 &1«1&.{-*)




DOUBLE REPLACEMENTS THAT FORM GASES

@ Formaftion of hydrogen sulfide: o 73 S

- need an ACID (source of hydrogen ion) and a SULFIDE Observation: Odor
gas bubbles.
H SOH L“ﬂ/) T ND\+1S LW\,) — NaLSDq(‘*’O v OHLS (3)
H SOL,I’LH NO\, g /Q, .
A /‘\ Hydrogen sulfide
I (common name)
' is a gas with @

distinct rotten-egg

@ Formation of carbonic acid and carbon dioxide: smell.

Hy (g Lag) — > Ha0(R) + CO7Cy)
/
- to form carbonic acid by double replacement, you need a source
of hydrogen ion (ACID) and a source of carbonate (can be

CARBOI})Iﬁ\TE or BICARBONATE)
CO p) H ('O.Z
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Example of a reactions that forms carbonic acid, then gas:

1H<.,'2_H301‘.&%) - /\/0\7’(,03('4\%5 ’_A/ZNOL C?_HSO')_,C%)"""

H* (?’HSOL_‘ Noﬁr (_03 T Nt (LH30,” H* (,Dgw
1 [N NetHgo, &
alrL v Mo COs

... but carbonic acid
decomposes, and
we get GAS BUBBLES

LHC M0 Lag )« Nay Cog Cag) = LNa(3H10; (ag) + H,0(8) + CO2.(g)

This is tThe overall process. We show carbon dioxide and water as products, since
we want to show the reaction as it's actually observed -with carbonic acid broken
down to water and (gaseous) carbon dioxide.
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A few more double replocemenT / exchange examples: See page 172 for a solubility chart

(_a»(.,\q_,(,uqﬁ B ‘1—{\9 NOj (v“l,) _——>2"P“ Ches) + (“"'CMO:S) (5“1’) v

14 —t- ____,_
Can (/‘é A v OZ. \_ PRECIPITATION of AQCI drives this
’ | /\\ reaction!
A, 00y Lug) + 3 NuOH ) — S3W,0() + Nay P04y (ag) /
H* PO~ Na' OW~ "L Formation of WATER MOLECULES drives his
L NEUTRALIZATION reaction!
|
This NEUTRALIZATION can be detected by looking for a RELEASE
OF HEAT!
(1 (ug) + NalOg leg) > Norhemr—h bty NO REACTION
K ay f\/ s N0y NOREACTION occurs. There is no DRIVING FORCE for reaction
L = '[\ here, since both "products" are SOLUBLE ionic compounds - whi

exist as FREE IONS in solution - just like in the original compounds

\,\250%(‘“1).\.‘1‘}\[0\ H(‘OBL“‘I)_—? IV&LSOL{(“‘DH’lH'LCOB
-~ CARBONIC ACID decomposes

H* Sol‘lv Mf; X (/0?; when formed fo produce
| T | /[‘ WATER and CARBON DIOXIDE | P1.003 7 120 + €0,

gas!

550y Lag) + LN & Oy Lag) —7 Nag S04 41t 2 H0(1) +2.C0y (4

N Transition metals do not change their charge in exchange reactions!



123 * Reminder: Transition metals do not change charge during an exchange reaction!
e (03 Log) w3 W 0K Can) >IN MOy ) - P (o14) , (6) /
D. NO Nt OM™ | |
5 Formation of insoluble

‘ | T irondll) hydroxide drives
this PRECIPITATION reaction.

LRCY Gg)) % Do (VD) Cag) 5 Pl Clos) + 2 WNOg () —

H't <,| - P \;"1‘ }V() — L
L ’[\ ’ & Formation of insoluble lead(ll) chloride
T drives this PRECIPITATION reaction!

Reactions involving acids or bases with other compounds can be
precipitations, too!



