Unit 7 Part 4: Types of Chemical Reactions

1. Synthesis Reactions
A+B = AB

e Also called combination reactions

° Two { m_PﬁilﬂdScombme to make one
compound.

e We can predict the product if the reactants are two elements.

Example: _?‘)_Mg(s) + LN: (g) > | M%?) M (A

Now you try: _ﬂf\l (5)+__.7LOz (8)~> 2 Alzoz

2. Decomposition Reactions

t!EZlg ,j N AB - A+B
e Decompose = 0
° Onecompound(reactant)Wintotwoormore

elements or compounds.
e Usually requires energy

o We can predict the products if the reactants break apart into two

elements.

Example: LHzO(gH Z H?. T O‘L

‘Now you try: _éNaCI (s) > Z No + C/t

003
3. Single Replacement Ao \9 (BC > AC+B
o Alsoreferredtoas 4| ]g!g%&ﬂ displacement \60

e Oneelement another

¢ Reactants mustbean £\ -P,]/\,‘l’ and a

e Products will be a different gflﬁfkm ex :i'_' and a different w

e We can predict the products if we know the charge on the cation in the compound being formed:

Example:  Cu(NOj;).(aq) + LAg(s) - C/(A o Z A@Nog

Now you try: Zn(s) + Pb(Cl).(aq) = Pb * a\ C\ 7A
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Uh Oh! Not every Single Replacement Reaction Occurs!!!!

How to check if a single replacement reaction will occur:

1. Is the single element reactant higher than the corresponding element in the reactant compound?

e Yes —>» Thereaction occurs!

e No - No reaction (No rxn)

Activity Series of Matals Activity Series of Nonmetals
Metal Half Reaction B, (V). . " s }
Lithium Li(s) - Lit(ag) + e~  +305 [ M’m_m HEthea i Brea (V)
pubidiim Rb(s) » Rb*(aq) + & +2.93 Fiuorfne Fy(g) + i.s‘ —‘ EF-—(M) +2,37
Potassium K(Gs) - K*aq) + e 1299 o Chion‘ne clhig) + .-.e‘ - 20 _(aqj +1.36
Barfum Ba(s) & Ba'*(ag) + 2¢7 4290 g —— B} + . > 28rifeq) +107
Calcium Cas) = Ca**(aq) + 26 4287 |G Jaddine E’(i} * :e'_ ~ Afa) 88
: , Sodium Na(s) » Na*lag) + e o = (Hydrogen) 2H'(ag)+ 2¢- - Hilg) 0.00
Magnesium Mg(s) = Mg*t(ag) + 2e~ 4237
%‘ Aluminum  Al{s) =  AP¥%(ag) + 3e= 4166
g Mansanese Mn(s) & Mn®*(ag) + 2e-  +118
» Zine In(s) = ZIn*t(ag) + 2e~ 4076
2 Chromium  Cr{s) = Cr’f(ag) + 3¢ +0.74
é Iron’ Fe(s) = Fe®*(ag) + 28~  +0.44
= Cobalt Cols) = Co**lag) + 2e~  +028
Nickel Nils) = Ni*%ag) + 2e&” +0.25
Tin Snls} =  sn**lag) + 207 4014
Lead Phis) = Pb**(ag) + 2~  +013
(Hydrogen) Ha(g) = 2HY(aq) + 2e” 0.00
Copper, Cu(s) = Cu®'(ag) + 2~  —034
Silver o, Agls) =  Agtlag) + e~ —0.30
Mercury Hg(l) = Hg**(ag) + 2~  —085
Platinum 5 Pils) —  Pr*tlag) + 27  —120
Geld » Auls) = Au'ag) + 3e -1.50
( ™
Examples:
1. Canironreplace manganese,in a single replacement reaction? N Q Why/ why not?
Tan 75 lowerHhan ackivity, so W covmot replace
higher achxuh& MANYAN E3E.
2. Can bromine replace fluorine in a single replacement reaction? Mll Why/ why not?
Bomine is lower n adw\nh/é
3. What do you notice about the location of metals commonly used to make jewelry (such as'silver;’
goldyplatinum and copper)? Why would that make sense for metals people wear?
- - /
Low achndn - vow den’d QX:OMJF Nour
| dowekry o Awis Ve st i exeytivg
: _J
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Practice Makes Perfect!

Use the appropriate activity series to determine if the following reaction will occur. If the reaction will occur, write
the products and balance the equation. If the reaction will not occur, write No Reaction (NR).

1. MgCl(ag)+_ Zn(s) > N\Z

2. Solid aluminum is placed in water v

ZAL(9)+30,009) —> 34+ AlLO,
2. (g)+ KFg) >33 KB

3. Solid magnesium metal is added to aqueous cobalt (I1) nitrate.

MQS CO(‘MQ@Z (aq) —> Mo (M(:)g) Co

4. Liquid bromine is added to an aqueous solution of potassium lOdlde

B, (£) 12T (ag) —> 2YBe ¥ T,

4. Double Replacement

e Two thingsweach other.
e Reactants must be twom_ws___ﬁ AB + CD - AD + CB

N — s

Usually in an ggqufg 3(4 S solution

Two types of DR reactions: precipitate & acid/base

We can always predict the products of a DR reaction:

Example: _ Cu(NOs):(aq)+ _ Ag.COs(aq) = Z A%NQ% : | C/(ACOS

Nowyoutry:  Pb(ClOs):(aq)+ __ Na,SO4(aq) = Pbﬁoq ¥ Z MO\(_;{O 3

5. Combustion

e Areaction in which a compound (often carbon) reacts with

Wand usually produces CH, + O, = CO, + H,0

e We can always predict the products of a combustion reaction:

Example: ___CeHu(g) +ﬂ_02(8) 2 G CO4 (,6) + G \"\'ZO (-6>

Now you try: chms(g%lioz(gﬁ ‘6 COL(.@ i \%\—x?_o (.%3
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How to recognize each type of reaction

1. Look at the reactants:

element + element = S%V\‘\/\/\Q\%IS

compound = decomposifion

element + compound =b_\)ﬂ%_\mmwe)ﬂ+

compound + compound = M&M&W\ en +'
CiHy orGiHy0; +0,=_CONNDUSON

2. Look at the products: CO, + H,0 = Mmmm

Practice Makes Perfect!

Directions: Balance the following equations by placing coefficients in the blanks. Classify the reaction.

-
.

Type of Reaction:

__2n()+_ZHCl(aq) > __znCl(aq) +__Ha(g) m%&mg&mmjr

2 GH(@+ 50 » 3 coue) + U o) Combushon

3. _ZKdoys) » Z_Ka(s)+ 3 0i(g) _deconaposttion

4 __ Bach(aq)+ Z KOs(aq) » __ Ba(103):(s) + 2 KCl(ag) double. teplacement
5. B Fe(s)+ U o) > Fe,0.,6)+ U Halg) QE%M{;\MMEVHL
6. U re)r Boue) » ZFe0i9) j%m:%ﬁﬁll

7. Har G H@+ 0 » Z GHOG) S%thJV\esi%

8&. 190

(8)+ 2 Cohu(g)— 14 H.0(g)+ 1 2.cou(g) ;mei@mm

0. 2 HNOaq)+__ Mg(OHM(ad)— 2 H:0(+ _ MgNop(a)  QOUD\E

b (0ke) reploacevient



Practice Predicting Products!

Directions:

1. Determine type: single replacement (SR), double replacement (DR), synthesis (S), decomposition (D), or
combustion (C)

2. Predict the products and write the correct chemical formula for each product. (Don’t worry about states of
matter!)

3. Balance each reaction using the correct coefficients.

Type?

. Z agnoy+__cact— Z/\%d ¥ COK(MC)%\?_

 #

N

DA+ B - ZA\CJ\B

C_ 3. _CZH,;+j Oz—+2 COg_"' ZHzC)

%R 4. Ba + Mgl, — %a‘g 2 ¥ M%

:

. ___NaOH+ ___Hd— NQC| + Y (OH)

:

e _5_Na+_FeBr3w> ?)NOK.%(' ¥ ‘;‘6

R

)

o

PbSO, +_Z. AgNO; — Pb(NOQz o A%z%Oq

. 2 kMnos+___zcli— 7 KCA * N (MV\O"h .

co

o

.} 0sr CHuOy SC0y * H,0

D 10. _ H,0,— \3(1* O,
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