Chemistry Is A Foreign Language

Elemental Symbols = Characters
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Formula = Words

Reactions = Sentences

Types of Chemical Reactions

Knowledge of types useful for:
Predicting products from s ing materials
Estimating starting materials from analyzed products
Evaluating potential health/safety issues




Combination (Synthesis) Reactions

—2NaC
-2 H,0
— PBr;
— Mg
— 2Li;
— 2 NH;
— Ca(OH),
, —2AIBr;
— 2 Fe,0; ) )
o 2Na + Cl,=» 2 NaCl

Decomposition Reactions

2H,0 -»2H, + O,
2H,0, -»2H,0+ O,

2aCO; — CaO + CO,
;. ->PC, + Cl,

HgO —-2Hg + O,
2KClO; »2KCl+ 30,
2CL0; —»2CL + 50, ’

05 -0, +4NO, =
—2Na +Cl,

Burning or Complete Combustion
CH,0, + 0, CO,+H,0

(acetylene)
— 2CO, + 3H,0 (ethanol)
- 6CO, + 6H,0 (glucose)

— CO, + 2H,0  (methane) '. 3

— 3CO, + 4H,0 (propane) - i)

- 4CO, + 2H,0 !
+

LN




Single Replacement (Displacement)

One free element replaces another element , =

Reactant & Product side have different free element :;' |
il g
i Al

Zn + CuSO, —ZnSO, + Cu
Fe +Cu(NO;), — Cu + Fe(NO;),
Zn , +2Au(CN), = 2Au, + Zn(CN),

Mg + 2HCI — MgClL+ H,
Zn + 2HCl — ZnCl, +

Cl, + 2NaBr — 2NaCl + Br,
Br, + 2KI — 2KBr + I,

Double Replacement (Displacement) Reactions
EE_
af
Precipitation

AgNO,,, +NaCl,, —AgCl, +NaNO,,,,
CuSO,,, + 2NaOH,,- Cu(OH),, +Na,SO,,,
AgNOmW +K + KNOM‘I‘
2AgNO;,, +C y + Ca(NO;),,,
CaCl,,, +Na ’ “aS0,,, +2NaCl,,
Ba S C +2 KCl

' )y + 2 KCI
Pb(NO;), + 2KI > Pbly  +2KNO

(aq)
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What Precipitates?

Solubility Guidelines for Common Ionic Compounds in Water

Soluble Ionic Compounds Important Exceptions

Compounds containing NO3 None
CH3COO~  None
GIF Compounds of Ag™, Hg,**, and Pb>*
Br~ Compounds of Ag*, Hgy**, and Pb**
- Compounds of Ag™, Hg,?*, and Pb%*
50,2 Compounds of Sr2*, Ba?*, Hga?",
and Pb2'

Insoluble Ionic Compounds Important Exceptions

Compounds containing Compounds of NH, ", the alkali metal

cations, and Ca?", 5r2%, and Ba?"

Compounds of NHy ' and the alkali
metal cations

Compounds of NH,* and the alkali
metal cations

Compounds of the alkali metal cations,
and NHy4", Ca®*, Sr>*, and Ba?*

Copyright Larry P. Taylor, Ph.D. Al Rights Reser




What Precipitates?

KNO; mixed with BaCl,

KNO, —> K* + NO;

BaCl, —> Ba?* + CI

Ba?*|Ba(NO; ),

Solubility Rules: no insoluble compound
So, no reaction occurs!

What Precipitates?
AgNO;mixed with BaCl,

AgNO, ——> Ag* + NOy

BaCl, —> Ba’* + CI

NO; Cr
AgNO; AgCl
Ba(NO;), BaCl,

Solubility Rules: AgCl = insoluble compound
So, precipitation reaction occurs!

2AgNO, ., + BaCl,,, — 2AgCl , +Ba(NO,), .,

(aq)
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Representing Reactions:

Molecular Equation: Complete Formulas of Reactants & Products

Complete Ionic Equation: Represents Strong Ionic Species Present

Net Ionic Changes: Shows only directly involved species

Ions not directly involved called Spectator Ions
(Appear a; 5 sides of reaction arrow)
Spectator I
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Double Replacement (Displacement) Reactions

Neutralization
Heat Evolved

HCl1 + NaOH + HOH
HNO; +NaOH — NaNO; +H,0
H,SO, + 2NaOH — Na,SO, +2H,0
Ca(OH),+2HNO; — Ca(NOy), +2H,0
Ca(OH), + H;PO, — Ca;(PO,), +H,0
Co(OH); + HNO; — Co(NO;), +H,0
Al(OH); + H(C,H;0,) = Al (C,H;0,) 5 + H,O

Salt = product of acid & bas:
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Double Replacement (Displacement) Reactions

R

Gas Forming

0,+2 HCl & 2 KCI + H,CO,
H,0 + CO

C0O,+2 HCl 9 2 KCl + H,0 + C
Na,CO, + H,SO, & Na,S0, + H,0 + CO, ,

H,S0; 9 H,0 +S0,,
NH,OH 9 NH; ,, + H,0
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Exercise: Exercise?
Give the type of reaction for each: FEORERLLE
you said

"Extra Fries”




Give the type of reaction for: @
C,H,O0H (, +3 0, —2CO,, +3H,0

|\

Combustion

ive the type of reaction for:
2Mg, + 0, — 2MgO

(s) (s)

Combination
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Give the type of reaction for:
HNO;,, + KOH (,, > H,0 ; + KNO,

(aq) (aq)

K- OH

Double Displacement
H - NO3 Neutralization

Reaction forms water
And
“ What’s left” (KNO;)

Many Titrations




Give the type of reaction for:
Cu )+ 2AgNO; o) > Cu(NOy), g+ 2Ag () %

Single Replacement: Metal for Metal

Give the type of reaction for:
+K,Cr0,,, = BaCrO,, +2KCl

Double Replacement
Precipitation
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Give the type of reaction for:
NH,Cl ,, — NH;,, + HCI,

(s)

Decomposition




Give the type of reaction for:
Na,COj; ) +2 HCl,y)— 2 NaCl,, + H,0q + CO4,

Double Replacement
Gas Forming
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Exercise Summary
C,H.O0H ;,+30,,—>2CO,, +3H,0
2Mg , + O, ;, = 2MgO
HNO, ,,, + KOH = H,0, +KNO;
Cu  +2AgNO; () = Cu(NO
BaCl, , + K,CrOy ,, — BaC
©— NHy, + HCl
0, +2 HCl,,, = 2N

(aq)

i £, i
Reactants Reaction Type Equation Type Products
Any combination  Combination A+ X — AX One compound
of elements and
Sl -0 — 00
form one product
One compound Decomposition IR e ae O Any combination of elements
and compounds
@ @
Element + fonic ~ Single- A+ BX S A Element + ionic compound
compound or acid  replacement
3 — @03
Solutions of two  Double- v Two new compounds, which may
compounds, each  replacement AN LRV Ay Ry be a solid, water, an acid, or an
with positive and aqueous ionic compound
negative ions
9 30 — 0030

Fuel + Ox 0, +0, ,+H,0  CO,+H,0
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