transfer of electrons transfer of ions

exanpl es: batteries, corrosion, netabolism exanpl es: water treatnents & purification
production & burning of fuels

non reaction types

I east
common reactijon types

ost €O

Exchange of ions
soluble ionic salts
insoluble ionic salts

Exchange of el ectrons
reduction is gain of e

oxi dation is |loss of e

combination  Mys) + Oxg —> MQs) AB(ag) * CD(ag — CB(ag + ADs.1.g

deconposition HQi) —» Hyg + Oyg)

conbusti on CHyg) + Oyg —> COyg + HOQ)
Single Doubl e
Di spl acenment Di spl acement
aqueoug ionic + ionic 2% jonic + ionic

ionic + element —— elenment + ionic
salt (s,1,9) (s.1,9) salt salt salt salt salt
(aq) (aq) (aq) (solid)

recogni zi ng, eval ating, distinguishing anong the
i of each reactant and product
is inportant to understanding chenical reactivity

Aci d- Base
neutral i zation

X+ MoH RS W+ Ho

strong acid; strong electrolyte pol ar hydroxi desal t ionic water(l)
| aqueous ions HOI Oy > H,SO; > HO > HNO3| strong sol uble sal't
Ranki ng mol ecular (1) HgPQy > HGHzO, >> H0 weak insoluble (s.1.9)
weak acid; weak electrolyte

lonic Salt Solubility
general rules

A.All soluble B.Most soluble C.Insoluble

strong electrolytes . non-electrolytes 4
1.All ionic salts of Li+, Na+, K+ 1.halides salts except 1.hydroxide salts except Li+, Na+, K+,NH 4
2.All ionic salts of nitrate ion silver (1), mercury (1), lead (I1) +
3.All ionic salts of ammonium ion 2.sulfate salts execpt 2.sulfide salts except Li+, Na+, K+,NH 4

calcium, barium, lead (Il),

Cheni cal )
reactions transfer of |ons. .
exanpl es: water treatnents & purifical

| east
Common r'eactijon types

Trar]Sfer Of ions Exchange of ions

soluble ionic salts

» examples. water treatments and water purification(insoluble ionic salts
» starting from soluble ionic salts, just a simple rearrangement of ions

AB(ag * CD(ag > CB(ag * ADs,1,g)

* thedriving force for the reaction, is the formation of a(s), (1),or (g)
* evidence for chemical reactivity is observed if:
* asolid precipitate is seen forming
* the (1) symbol for amolecule iswritten into the balance equation
* asin the case for a acid-base neutralization reaction

X+ MO agueoug A, ()

* gaseous bubbles are produced in the reaction mixture




soluble ionic salts

Exchange of ions
insoluble ionic salts

Cw SO2 Na* NO; H* CI Agt NOy  2Na* COz>
H 1 L]
o sop @ PR M M) M ()
(V] N ok T
Sutbaey [t CO%w] Culle [ CulNOJzw [ CUCOI:
Nt Ngq- el B e e B Nazso4(aq) HZSOA(aq) AgZSOA(s) NaQSO4(aq)
oz o [FEETEEETTTAE Nl | NVOy | NaOsum
. (a:‘) e e ot e S e e HNOQ,;“\ AgNOC%(a]) CU(NOg)Z(@
AN N R, e TR b TN | H,C0;= CO, + H,0
HEI (aq) S e A L B -a--a-
C R TS AT R TR L -Q.q- 2 AgCl © NaCI@)
Ag+ NOB’ Rl R T R e G
o2 o e e e B e e o -a--a- -\:- -a--a- i
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1. Write correct ionsand i |0n|c %It formulas

2. Apply solubility rulesto determineif salts are
Soluble (aq) or insoluble (S) in water

ik ik B el posids . Insslebie
w ) non-sieciralyhes

1. &I denis salts of Li+, Hae 1. Talidéc salts sxcepl L. hyvroades salts sxcept Liv, Mas, Er j:.|,|-|.,_

1. Adldenic salte of nikrake lon wllwer (1) mersury ([, J=ad 111)

4. All iomds salbs of ammordom den 2. sulfabes sals specpk 2. suilde padis wxewpl Lis, Hie, Es _H|-|,I

caleingm, Bariom, ke (111

Solubility Rulesfor lonic Saltsin HZO

Water wedges in between

NaCl dissolves :

« All ionic salts of group | ions, Thézusgé“b"'ty separation
— Li*, Nat, K* are solubule in water solvation-dissociation

e All ionic salts of nitrateion,
— NO; are solubule in water

e All ionic salts of ammonium ion,
— NH," are solubule in water




Acids

o often have H listed first in their chemical formula

 Strong Acids (strong electrolytes)

HO Oy > bSO, > HO > HNO; >> |HsPOy > HCHO»
H* ClO; oy 2H* SOZ; H' Clyy H* NOyiq 0 )
Wesak Acids
Wesak Electrolytes
Stay asTiquids
Stay molecular

Exchange of ions
soluble ionic salts
insoluble ionic salts

+ - v o
AB(ag *+ CD(ag — " CBag + ADs,i,q)

Doubl e
Di spl acenment
ionic +ionic =L jonic +ionic
sal t sal t salt sal t
(aq) (aq) (aq) (solid)

Ag" (NOy)~ Na* Cl-  Ag* ClI- Na' (NO,)

silver (1) nitrate + sodium chloride—silver (1) chloride + sodium nltrate
Ag Nog(aq) NaCl (a0) AgCl © Na NO?)(aGI

1 Write correct ion and ionic salt formulas
2. Apply solubility rulesto determineif saltsare
Soluble (ag) or insoluble (s) in water

i Adl B el pds £, Inssiubie
w ) nam-siectralyhes

1. A1 fente =its of 1L eyt ok oy o L. bydroadde salbs susept Lir, Bas, Ev B

1. Alldenis saltes of nikrake lon silwer (1), marsury o0y, J=ad L1

. Al Lo salks of ammondom 0 2. mulfabe exis specpk 2. sullids sadts ercwpt Lis, Hae, Bs 'iH,,

CAEAnE, Bariid, kad (111




Doubl e
Di spl acenent
ionic + ionic 2QUEOUS. i onic + ionic
sal t salt salt sal t
(aq) (aq) (aq) (solid)

+ 3 + - - -
Na® (PO, B&* Cl Ba* (PO,)* Na' Cl
soduim phosphate +  barium chloride — barium phosphate + sodium chloride

Na,PO, BaCl, Bay,(PO,),,. NaCl
(a0)) (a)) (s) (a0))
1. Write correct ion and ionic salt formulas
2. Apply solubility rulesto determineif satsare
Soluble (ag) or insoluble (s) in water
i ikl P B el posids . Insslebie
ST ) o non-sieciralyhes :
1. &I denie salte of Li+, Hae, K+ 1. Talidéc salts sxcepl L. hydroaades salbs sucept Liv, My, e HH,
1. Adldeaic salte of nikrake iom wilwer (1), mersury L3, J=ad 1111 .
4. All iomds salbs of ammordom den 2. sulfabes sals specpk 2. suilde padis exewpt Lis, How, Ko HE,
carkeinn, Bardodm, el (111

Cheni cal
transfer of elelctrons A reactions
exanpl es: batteries, corrosion, netabolism

production & burning of fuels s
common reaction tYPe

nost

| et wra S e Transfer of electrons

oxidation is loss of e

» examples: batteries, corrosion, metabolism

* starting from an ionic salt and an element, an element and salt are

o aqueous —
produced. onic + el ement -2 ol enent + ionic

sal t (s,1,09) (s,1,9) sal t

« thedriving force for the reaction is the transfer of electrons which may
result in the formation of a(s), (1),or (g)
* evidence for chemical reactivity is observed if:

* asolid precipitate is seen forming

* the (I) symbol for a moleculeiswritten into the balance equation

* asin the case for a acid-base neutralization reaction

* gaseous bubbles are produced in the reaction mixture




Single
Di spl acenment

. . agueous . .
ionic + element ——— elenent + ionic

sal t (s,1,9) (s,1,09) sal t

H* CI- Mg H, Mg2* CI-
hydrochloricacid + magnesium metal —  hydrogen gas

HCl M H
(ec) I 2(g)

+ magnesium chloride

MgCl, ()

1 Write correct ion and ionic salt formulas
2. Apply solubility rulesto determineif satsare
Soluble (ag) or insoluble (s) in water

i ikl P B el posids . Insslebie
ST ) nom-sectsal phes i
1. &I denie salte of Li+, Hae, K+ 1. Talidéc salts sxcepl L. hydroaades salbs sucept Liv, My, e HH,
1. All tonic salts of oikrabe ion wlwer (1), mercury (L) Jead 111) +
4. All iomds salbs of ammordom den 2. sulfabes sals specpk 2. suilde padis exewpt Lis, How, Ko HE,
carkeinn, Bardodm, el (111

Single
Di spl acenent
. . agueous . .
ionic + element ——— elenment + ionic
sal t (s,1,9) (s,1,9) sal t
+ -
+ -
Ag"NO; Cu Ag Cu2*NO,
hydrochloricacid + copper metal —>  silver metal + sodium nitrate

AgNO, () Cu © Ag © Cu(NO (Qﬁ

1 Write correct ion and ionic salt formulas
2. Apply solubility rulesto determineif saltsare
Soluble (ag) or insoluble (s) in water

e ikl B el poiriads ¢, Insslebie

BT ) nom-sleciral phes i/
1. &I denic salts of Li+, Has, K4 1. Talidic salts sxcepl L. hydroaades salbs sucept Liv, s, K HH,
1. Al kenic salts of nikrake lon silver L), mersury (03, J=sd L1 ;
Y. All Lo salts of ammordum e 2. sulfabe sals execpk 2. suifkde saiis  escept Lis, Hae, B HE

CAEAnE, Bariid, kad (111




'Exchange of el ectrons
reduction is gain of e
E oxidation is |loss of e QLRG

conbi nati on Misy +  Oyg —= MQs)

What reactant was oxidized? What reactant was reduced?

Mge lost eleeffoﬁ
2 (| Mg® + 10 O°
S)

magnesium metal oxygen magnesium oxide
solid gas solid ionic salt

Oxygen gained electrons

(Exchange of el ectrons
[REo0] G ation 1o Lose o &
conbi nati on Misy + Oyg —» MQy)
What reactant was oxidized? What reactant was reduced?

4Feg + 3 Qg—  2Fe 03

iron metal oxygen iron (111) oxide
solid gas solid TM ionic salt

Oxygen gained electrons




Combination - Synthesis (the REDOX process defined)

ironmetal  chlorine gas forms iron (I1) chloride @
1Feg + IClyg — 1 FeCl,(9 %
Analyzing the half reactions

1 Fe’ — 1 Fe?t +@ Oxidation
OIL

1Cl 20 + @ — 2C| - Reduction
RIG

the electrons on the reactant side cancel the electrons on the product side

1Fey + 1Cly g9 — 1FeCl,(9




