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Bogases



Something adds or
removes a hyrdogen

Something transfers
electrons

Magic



Guide to Balancing a Chemical
Equation

o (9 &0‘
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9, Left Side Notes

Title: @

Evidence of a Chemical Reaction O



CA @it Notes - i

E ENCE OF A CHEMICAL REACTIO

L

&
'aes Did the reaction produce bubbles?
ro m a Did the reaction produce a smell?

\ g \ e ' Ce m e nt Did the reaction replace any
L § a of the original substance?

Did the reaction produce a

jai. em PErqture remuens.

-
\
oL
2

either hot or cold?

y U DStaNCE oo trerescion prosuce

a new substance?
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yges of Reactions

There are millions of chemical reactions. The only way
be sure what your products will be is to run the
reaction in the lab! @
O

Not very practical — or cost effective... BUT

There are 5 types of chemical reactions we can make
some predictions for: _CHEMICALREACTIONS
OCCUR WHENATOMSIARE
1. Synthesis reactions BEARRANGEORSE
2. Decomposition reactions
3. Single Replacement/Displacement reactions
4. Double Replacement/Displacement reactions = . T4
.. COMPOUNDS ARE FORMED

5. Combustion reactions FROMRTOMS OF THES,
CONSTITUENT ELEMENTSE.

you. need to be able to identify the type o
reaction and predict the product(s)




* o
Synthesis (combination) »

aka composition reaction @

A+B~>AB

Two or more substances combine
to form a new compound.

O

2H, ) + oz(g)e 2H,0,

2(g



e Medicine
eFlavorings
ePlastics

eHigh energy fuels  [riystiinisin

CLUE: 2 combine to make 1



7 SYNTHESIS OF FLAVORINGS

o o' M @

msgo

] °e ch OH

A special type of synthesis reaction can be
used to create many different types of
flavors. Acetic acid splits into acetate

(C,H;0,) and H* and then recombines with

another molecule to form a flavor
molecule and a water in a reaction called
dehydration synthesis.




cHO C
* How the reaction %orks... g‘

O

O






http://vignette2.wikia.nocookie.net/poohadventures/images/b/ba/Prince-adam-cheeseball-bullshit.jpg/revision/latest?cb=20131001210120

oD !

Predict the products. Write and balance the
) following synthesis reaction equations.

ACTICE «©

e Sodium metal reacts with chlorine gas @
O
Na + Cl,,, =2
1) e- transfer making ions
Na* CI
2) ions form neutral ionic compound = product
NaCl

3) balance equation
Na, + Cl,,, = 2NaCl



Mg) + Fye) 9
Mg?* F product: MgF,

Mg(s)+ Fz(g) -> MgF,
Balance - (already balanced)

o (9 Q‘0



) e Aluminum metal reacts with fluorine gas

Aly+ Fyp @
APP* F product: AlF, O

Al + Fy = AlF,
Balance

2Al,+ 3F,, > 2AIF,



€D Olgan C )
<
C Dacm.spusnmu 3

¢) Asingle compound undergoes a reaction
that produces 2 or more simpler

substances. AB % A B @
&

(NH,),Cr,0, > N, + 4H,0 + Cr,0,

ccccccc @ |
2H C)(l) 9 2I_Iz(g) + C)z(g) 8 v e

Electrolysis— the decomposition of a substance
by an electric current.




“‘ C /A O\ (> ) g
& DecomposiTion

e

1 Reactant falls apart
into 2 or more Products

2HgO(s) - 2Hgl) + 0o
Ry gan

MMMMMMMMMMMMMMMMMMMM




Decomposing De% Body

One body falls apart into many
O products

- .
D (R A
A. L, -

.
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HERY ST a3
2 . . &
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Decomposirion EXcErTIONS

decomposition reactions that do not go to the
elements.

e Carbonates (CO;%) decompose to carbon dioxide
and a metal oxide

e Example: CaCO, = CO, + CaO
e Chlorates (ClO;) decompose to oxygen gas and a
metal chloride
e Example: 2 Al(CIO;); 2 9 0, + 2 AlC;,

e There are more... but we will not explore those in
Chemistry |

e Carbonates and chlorates are special case @
O



Q) O
@% ple of decomposition reaction is an air

bag. Automobile air bags inflate rapidly as sodi
¢ azide pellets decompose. A device that can provide

and electric signal to start the reaction is packag

inside air bags along with sodium azide pellets -

2NaN, > 2Na + 2N,

sodium azide sodium  nitrogen gas

Crash
sensor

Inflator




WHY BREAK UP LIKE
DEGOMPOSITI0N9

. -
>~
e \ "
0 . - ‘ .
'}
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Y’ .

WHEN YOU.CAN: MM(E Ill' LIKE _
SYNTHESIS™ A ,-|




aka single displacemen
O
AsBC— B+AC -

CLUE: one of the two reactants is an element
AND one of the two products is another element.

In a single-replacement reaction this girl leaves her guy for Joe.
Foor Frank

.|. K

Now Joe and Mary are together

SINGLE REPLACMENT - BY APRILPIERSMA WWW.TOONDOO,COM







C 9 A metal can replace a metal (+) OR
a nonmetal can replace a nonmetal (-) @

A * Bc 9 Ac i B (if Ais a metal) OR O
A L Bc 9 BA ¥ c (if A is a nonmetal)

(remember the cation always goes first!)

+ - +
AB + C —> A + BC




R

) Ex. When H,0 splits into ions, it splits
into H*and OH- @
(not H+ and 02 !!) -

Mg + 2H,0 - Mg(OH), + H,

magnesium water magnesium hydroxide hydrogen gas

(H-OH)



2Li(s) + 2H,0(/) — 2LiOH{ag) + Ha(g)
Watser Lithium hydroxide Hydrogen




‘,‘OQ
Single Replacement

CAnother example of a single
displacement reaction is
when magnesium replaces
hydrogen in water to make
magnesium hydroxide and
hydrogen gas:

Mg + 2H,0 -> Mg(OH), + H,

magnesium water magnesium hydroxide hydrogen gas



teaction

To be continued later
Go to 4. DOUBLE REPLACEMENT

“



aka doubple displacement
The ions of 2 compounds exchange places @
in an aqueous solution to form 2 new
compounds.

AB.CD — AD . (B

‘ DOUBLE ntrucm
t3 nmmnu?

4\ “ - ,,-.' \
DESPERATE HOUSEWIVES

ex. Purification (barium is poisonous)

*BaCl, + MgSO, —— BaSO, + MgCl,

*Ba®*,; +2CI L tMB* 1) +SO,4” (ug— BaSO,+Mg**,,+2CI"

(aq) (aq) (aq) 4 (aq (aq)
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DOVELE RIPLACEMENT . ST AFRNINTIVA s Sasatean st
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D0 now ‘Mu\! SooN and Moy are Sogeiher




N &
o AB+@IB

AB+CD——AD + CB

BaCl, + MgSO, BaSO, + Mg(Cl,

Ba®*,y+ 2Cl,+ Mg s+ SO o 2 BaSO,,+ Mg+ 2CT

(aq) (ag) 4(s) (aq)

CLUE: Anions in 2 reactants swap their Cations



SOLD PR,

1 "-;s :i}J T -

veId §aen

:-..:.u_.-.':'q-';- O i :-i r
e




Double Replacement Reactions occur when a met
replaces a metal in a compound and a nonmetal
replaces a nonmetal in a compound

COMPOUND .. COMPOUND > COMPOUND.. COMPOUND

O




Practice - &

@redict the products. Balance the equation

HCl .y + ABNO; ) 2 ©
CaCl,,+ NazPO,,q 2

Pb(NO3), .+ BaCly,o) 2

FeCly,,+ NaOH., =2

H,S0,,, + NaOH.., 2

KOH 5 + CUSO50) >

S o s



« & bV bi wreactions occur
when a hydrocarbon reacts with
oxygen gas.

e This is also called buthiny

e [n order to burn something you
need the 3 things in the “five
trianyle”:

1) A Fuel (hydrocarbon)

2) Oxygen to burn it with

3) Something to ignite the

reaction (spark)

Heasons why | love cham class




e Products in combustion are ALWAYS CO, and H,O.

(although incomplete burning does cause some by- products l/ke
carbon monoxide) g = e

CLUE: 1 of the reactants is O,




Sgob hermic |

Combustion 1s Exothermic

CH4 + 202 o COz +2H20

Energy input needed to

break bonds
(endothermic process)

AH = 2 Energy of bonds broken - X Energy of bonds made




Chemical Reactions
s Y nthests:

RERLL

Decomposition:

® O @ @
Single Displacement:

® o @ e o B
DPouwlble Dtsgtaccw.amt

b+ -1 - 74




@@;@ow’s Handy Checkli@for figuring out
what type of reaction is taking place:

@ Follow this series of questions.
When you can answer "yes" to a question, then stop! @

1) Does your reaction have oxygen as one of it's reactants and carbo®
dioxide and water as products? If yes, then it's a e¢hibustioh
reaetion

2) Does your reaction have two (or more) chemicals combining to

form one chemical? If yes, then it's a SYNTHESIS REACTION

3) Does your reaction have one large molecule falling apart to make
several small ones? If yes, then it's a DEGOMPOSITION REACTION

4) Does your reaction have any molecules that contain only one

element? If yes, then it's a SINGLE REPLACEMENT REACTION

5) If you haven't answered "yes" to any of the questions above, then

you've got a DOUBLE REPLACEMENT REACTION






EW A.B>AB

== AR > A+ B
A.BC> B.AC
AB»CD—> AD » CB

CyHly+ 0, > €0y HyD

O



©'8teps to WHiting Reactions™

O 1. Identify the type of reaction

2. Predict the product(s) using the ?
type of reaction as a model

3. Balance it

Don’t forget about the diatomic elements!

Remember: In a compound, it can’t be a diatomic element because
it’s not an element anymore, it’s a compound!




STOP
END OF DAY ONE NOTES

o (9 €00



C'We CAN predict the teaction="

¢ By using an activity series, we can determine wha@>
elements will react, and what products they will
form... :




““Fhe Activity' Seties

¢ ) is a chart of metals listed in order of declining

relative reactivity. The top metals are more @

reactive than the metals on the bottom. o

The first five elements are

I . . .
myfﬁsp highly reactive metals that will
react with cold water, hot
water, and steam to form

hydrogen gas and hydroxides.




A C)a N\
Fotassium
Sodium

C Lithium

Calcium

Magnesium

Aluminium

Zinc

Iron

Tin

Lead

Copper

Mercury

Silver
Gold

+ 'y F'y
Very
React with reactive
water i
React with
acids
React with
oxygen
v ¥g
Y
Very
unreactive
Y

—
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6 Activity Series of Metals

(

Metal Symbol Reactivity
Lithium Li displaces H, gas from water, steam and acids and forms hydroxides
Fotassium K
Strontium Sr
Calcium Ca
Sodium Na
Magnesium Mg displaces H, gas from steam and acids and forms hydroxides
Aluminum Al
Zinc Zn
Chromium Cr
Iron Fe displaces H, gas from acids only and forms hydroxides
Cadmium Cd
Cobalt Co
Nickel Mi
Tin sn
Lead Pb
Hydrogen gas H, included for comparison
Antimony Sb combines with O, to form oxides and cannot displace H,
Arsenic As
Bismuth Bi
Copper Cu
Mercury Hg found free in nature, oxides decompose with heating
Silver Ag
Paladium Pd
Platinum Pt
Gold Au

?00

O



Li, Rb, K, Ba, Sr, Ca, Na —React with cold water and acids,
replacing hydrogen. React with oxygen, forming oxides. @

O
Mg, Al, Mn, Zn, Cr, Fe, Cd —React with steam (but not cold water)

and acids, replacing hydrogen. React with oxygen, forming oxides.

Co, Ni, Sn, Pb — Do not react with water. React with acids,
replacing hydrogen. React with oxygen, forming oxides.

H,, Sb, Bi, Cu, Hg - React with oxygen, forming oxides.

Ag, Pt, Au —Fairly unreactive, forming oxides only indirectly.



Activity Series of Metals

Metal Symbol
Lithium Li
Potassium K
Strontium S
Calcium C
< Sodium D
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"1 WASTGOING TO TELL
BIOKETON MYASTUDENTS

<WOULD"BEND nm’cnon




O
Fe)+ PbSO, (o) 2 Pb+ F 504(

Sodium Na \4"‘/




FOe A ) :
i st A+B > AB %

pecone AB > A+ B >

*
wixsk A+ BC> B+ AC X

o8 AB . CD > AD » CB
¢ kb cXHY ¥ 02 2 002 ¥ HQO




